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Relation to coordinate transformation

A 3D PERFECTLY MATCHED MEDIUM
FROM MODIFIED MAXWELL'S
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ordinate systems
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Gradient of a vector
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General orthonormal curvilinear coordinate systems: [ ja w/%ﬁ- J P AR
In general we have statements in the form Koz O T = 2
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Summary:
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Example of grad for a scalar
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Gradient of vectors and the concept of "Balanced derivatives"
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Gradient of vectors and the concept of "Balanced derivatives"
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Example:
Polar coordinate: v
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Properties of Christoffel symbol:
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If k. I and m are all different, k # [ % m, then
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The last equality is the consequence of the fact that the vector ¢y /da; is orthogonal to the
arp-coordinate line and, thus, has no component in the direction of € (but may have components
in both directions orthogonal to ¢7). Because of (C.23). at most 12 of the 27 Christoffel symbols
are non-Zero:
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Of these, only six can be independent since it holds:
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