
Curvilinear Coordinates

* coordinate surfaces and lines
 ~ each coordinate is a scalar field  q( )
 ~ coordinate surfaces: constant qi

 ~ coordinate lines: constant qj, qk

* coordinate basis vectors

* differential elements (orthogonal coords) * example
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~ generalized coordinates

~ covariant basis

~ contravariant basis

~ scale factor

~ unit vector

~ metric (dot product)

~ Christoffel symbols - derivative of basis vectors

* formulas for vector derivatives in orthogonal curvilinear coordinates

this formula does not work for 
instead, use:  


