Gradient and Curl in different coordinate systems

In each of the following, f isascalar function of position, A isavector function of position.
The subscripts denote the components of the vectors in the appropriate coordinate system.

(A) Rectilinear Coordinates (x, Y, 2)
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(B) Cylindrical Coordinates (r, ¢, z)
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(C) Spherical Coordinates (r, 0, ¢)
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