The covariant derivative of a contravariant vector is 
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This is used when changing 
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 in the Cartesian coordinate system to the new coordinate system. The symbol ~ here means values in the new coordinate system.

here u is 1 or 2 or 3 
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mean three axis in the new coordinate system 

Here t is 1 or 2 or 3
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mean three contravariant components

My questions are about the following：
When t=1, u=1， according to (1)
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Since 
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But actually the correct one should be 
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 (3) is different from (2) 
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is the determinant of metric tensor here.
I know there must be something wrong in my deduction but I can not find it.

Anybody can give me some advice?
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