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an $n$-dimensional manifold $M$ with metric tensor $g$, one defines the scalar curvature as :
$$R=\frac{1}{2}g^{ab}g^{cd}R_{abcd}$$ where $R_{abcd}$ denotes the Riemann tensor. Given two vectors $v$
and $w$, does the scalar curvature $R$ depend on $v$ and $w$? If yes, how can one see this? As a first step, consider
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