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����	���	3�%�����	"	��""�%&��	K����%"��*
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� �� ���!	����	D�""�	�	$�("��%� ��
�� ! �3�	<+ �#�� ���	 �	 	 
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β β
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α

α α

µ µ µ= −∫ ∫ K�L

%	 +"��%��'�	 ��3(�	 � �	 µ 	 %���&	 ��	 ,� �	 �
� �3���	 "$��%�	 �$�(� �	  �$�����	 $�
U�3+4����1�1"+0	 �����? �	 ��	 %"	 %&*
��? �	 "$��%�	 ")����1	 � �3�����	 %	 ��*
���*����	�"�&"�  ��	%�(�	�0�0	$�"�����1
���+5*����	��+	 µ 	 �	���	�"'�( �!	<+ *
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�µ 	��	,� �

���	"�� (��� ��	%�3��(	 �	,���	%�$��"
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� � �ξ ξ ξ= + − − 0
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6�"�	 ��&) ��	 k�+(�	 ")����1	 ��	 ���� �(
P! �[��a, �#��l	%"	��""�����%��&	<+ *
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Γ� 	G	"�*
%��+$ �"�1	 % +��  �'	 %�6� �	 3(	 ����
"�&��5�"��	 ∂Γ 	G	"�%��+$ �"�1	 3�� �) &'
K�+$���%&'L	%�6� 0	����%�	Γ *� ��%����
�5��	 "%�� �	 ����&��	 K%	 �� �"���1 �!
��$���3��L	$�(� �?"�%�	 Γ 0	H)%�( ��	�5*
��!	Γ *� ��%��	���	"��+��+�+	3��<�0	I��
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� �� �
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Γ Γ Γ
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( ⋅ : Γ → ��	 ��?(��	 ��	 �����&'	 ��"��5� �
 $��&% �	 �	����'	 Γ 	�	���	<��"���*
%�  &	� �) ��	 �	∂Γ 0	I��	$��(� ��	"�&"*
��	 "��%��+	 	 
(′ ⋅ 	 �+(�	 $�($���3��1	 ��?*
(�	 ����	 ��� ����%�  &�	G	 ��	 %&����
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��%�"��0	�+ �#��	 	 
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��? �	%	��)�	 � �	��	<���)"��'	"�����*
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γ γΓ

′ ′= ∑∫ ∫ 0
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��%	 ��( ��′∫ 0	������ �� �) &	<+ �#��	 	 
1 �

�	 	 
# � �	 �$�(�  &	 %	 ��?(�!	 ��)�	 Γ �
$�($���3�5�"�	 ��	 	 
,� Γ �	 )��	 $��(��
"�&"�	�"���1 &�	K$�%��+	�	���1�+L	� *
�3�����	%	KBL0

��� (��� ��	 $��#(+��	U�3�� ?�	 $��*
%�(��	�	$�%�!	%����#��

	 
+ ( �1 �( �� ( �#δ ϕ ϕ ϕ ϕ
Γ Γ Γ

′ ′= − − ,∫ ∫ ∫
3(	 ϕ 	G	 $����%��1 ��	 (�$+"�����	<+ �*
#��	 ( )�ϕ ∂Γ| = 0

�"��	%%"��	 �	 Γ 	 �%+5	��+	 µ �	�$�*
(���+5	 (�<<� #�����	 � (�#µ = �	 ��
$�"�	 � �3����%� ��	 $�	 )�"���	 %����3�
� �3����	 �	��?(��	���	�	$�"�	$��%*
( ��	$�(�� &'	% � �3���1 &'	"��3��&'
�&	$��+)��
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δ ϕ ϕ µ
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Γ
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′= + − −
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∑ ∑

3(	 	 
�Γ 	G	 ����	��	$���&��52�'	�	� 	�*
��0	�����% �%��	K"�3��" �	$�� #�$+	��*
��L	 	 
+ (δ ϕ 	�	 +�5�	�+(�	���1	%	"��+	$��*
��%���	ϕ
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�( �γ
γ ∈Γ

′ + =∑ K�L

��	� ���3�) �	���""�)"��!	���	I5*F+�4
D!�� ��	(��	�5��3�	 Γ *� ��%���	 Ω 	��	 Γ

	 
 �� 1 �( µ
∂Γ

′+ − = ,∫
�0	 0	 (��	 �5��3�	 ��&) �3�	 � ��%���	 	 
α β;
 �	��?(��	���	 Γ 	(��? �	�&�1

 ! 	 
 	 
�( (�# 1 1
β

β
α

α

β α′− + = − .∫ K�L

�"��%��	K�L	G	���(�#��  &	+"��%��	��� "*
��""��0	�"��	# 	�	1 	3��(���	��	K�L	�� �)��
K �	��?(��	���L

	 
�( # ( 1′ ′ ′ ′− + = ,
)��	"�1	���""�)"��	+��%  �	T!���	(��
"��+ &0

���%(  &!	 %&6	$�'�(	 �	 µ*��	 "
$���215	(�<<� #����	� (�#µ = 	��"$) 

���""�)"��!	�����!	K"�0	 @7�	�AL	�	$�����*
��%� ��	��&	G	 �	��?(��	���	G	�	$��*
"�&�	+"���!"�%��	Γ*� ��%���%	G	� �	"�"��%*
� &	��	"%�� &'	�+"��%	���	G	)��	��"$*
)�%��	$��"�+5	��3� ���#�5	"���%�"�%+52!
Σ*��3��&	 �	Γ0	�����? �"�1	� �3����%� ��
$�	)�"���	(�"����) �	$�����) �0

��) �	 ��5�	 $��%(  &'	 ��""+?(*
 �!	 �$��6�%��"�	"���	"���!	�	�&	 �	 �
 	 �"�� �%��%��"�0

B0	D�""������	 �	 Γ 	<+ �#�� ��

	 
 	 
 	 

� �

( 1 � ( ( �� 1 � ( ( ��
γ γ⊆ΓΓ

 
′ ′Φ = , , = , , ,   

∑∫ ∫ KCL

$�($���3��	 1 	(�"����) �	�3+��� �!	$��
� 	��	��?(�3�	����	Γ 	�	$��	( (′, ∈ � 0	���	�
%&6�	 Γ 	4	�� ) &!	"%�� &!	�	��� ����*
%�  &!	 3�����)"��!	 3��<0	H�"+?(��"�
��(�)�	 �� ��+��	 Φ 	  �	 � �?"�%	  $�*
�&% &'	 �	 Γ 	�	(�"����) �	3��(��'	 �	��?*
(��	���	<+ �#�!	 ( : Γ → � 	 "	 ����$� *
 &��	 �	3�� �#	∂Γ 	� �) ����0	�"��	 �	 
( � G
��)��	 �� ��+��	 Φ �	 ��	 ��&) &�	 �������
K"'��	U�3�� ?�L	+"�� �%��%��"�

� � � �	 	 
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1 � ( � ( � 1 � ( � ( �

��
′′ ′, , − , , = K=L

 �	��?(��	���	 Γ �	�	%	��?(�!	% +��  !
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� ∈ Γ� 	%�� ����	k"�"�%  �l
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�

1 � ( � ( �γ

γ
′

∈Γ

′, , + = ,∑ KEL

3(	 	 
�Γ 	�� �)��	 ����	$���&��52�'	�	�
����	 	 
�1 γ 	���� �)��	"+? �	1 	 �	 �γ �	�
)��	 �	 
 	 
�( � 	 ���� �) �	 "+? �	 �	 
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