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α µ µ

βγ βγ
µα µ αβγ µαβγ

α α µ µα

−∇ + ∇ ∇ + ∇ =
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� � � � � � � � �

� � � � � � � �
µ

αµ βν γρ αµ βγ
αβγ µνρ µαβγ

αµ
α

−∆ + ∇ ∇ − ∇ =

= ∆ − ∇ − ∇ + ∆ .
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�VZZW]XPQW�_]�]X\O[ha]ZXQ�UVq\]O�Z[VmVO,
W]O�̂ �'6)����_OP^]W�Z[VmVOW]W� �� � � �βγ αµ

βγαµ′∆ ∆ = ∇
Z]\OPqQX� lOX^OPXdO� _P]QT^]\adO� Q� ]X[QlV,
OXZR�]X�XPOXhOm]�Z[VmVOW]m]�^�'��)�X][hU]�_],
PR\U]W�_P]QT^]\ade���b]TaVlQW

�0 � � � �αµ βγ
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�]m\V

�0 � � ��

� � � �

αµ βγ
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− ∆ − ∆
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_P]QT^]\ade�Z]\OPqVX�U]pSSQ`QOaXd�XOaT]PV
UPQ^QTad� Q� ^X]PdO� _P]QT^]\adO*� ^dXOUVOX
]`OaUV�'ZW��s�t*�[OWWV��)n


 � � � �0 � � � + � � *λµ
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�lQXd^VR*� lX]� �
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αµ βν γρ
αβγ µνρ

αµ βν γρ
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αµ βν γρ
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αµ βν γρ
αβ µν γ ρ

− ∆ ∇ ∇ +

+ − ∆ ∇ ∇ ∆ +

+ − ∆ ∇ ∇ ∆ +

+ ∇ ∆ ∇ ∆ ≥ .
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αβγ αβγ
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γαβ αβγ γαβ
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γ αβγ γαβ
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_]ZU][hUi� U]^VPQVaXadO� _P]QT^]\adO� PQWV,
a]^]c� WOXPQUQ� PV^ad� ai[j�� �]Z_][hTiOWZR
U]WWiXV`Q]aadWQ� S]PWi[VWQ� '�)n� �αβγ∇ =
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�� � � �αγβ γαβ βαγ= ∇ = ∇ + ∇ �� �X]P]O� Z[VmVOW]O� ^
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� � � � �

� � � � � � �

γρ
γ ρ

γρ αβ
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�PO]bPVTiOW�^X]P]c�l[Oa�_]Z[O\aOc�S]PWi[d�
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�
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γγ
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γ
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 � �

� �

αµ βν γρ
αβγ µνρ

γρ
γ ρ λµ

λµ

∇ ∇ ≥
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� � � � � � �
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� � � � � �
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