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One interesting and useful theorem is that the covariant derivative of any

metric tensor is always zero. We can show this by using the expression for
the covariant derivative of a general tensor to say:
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We can combine this with the explicit expression for the Christoffel sym-
bols:
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Substituting, we get
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Since gmngml = δnl , we get
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Now we use the symmetry of the metric tensor: gkl = glk:
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= 0 (6)
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