A.2 Curvilinear coordinates systems




Base Vectors
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Figure A.2-2 Generalized coordinate system and base vectors: (a) covariant (tangential) base vectors;

(b) contravariant (normal) base vectors
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where the operator V is defined by
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Note that neither g,, nor g" are necessarily unit vectors, but from orthogonality it follows
that
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Example A.2-1 Base Vectors in
Spherical Coordinates
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From B.S.L. A.6
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To obtain the reciprocal (contravariant)
base vectors
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A.2-2 Transformation rule for Vectors
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N.B. For the coordinates:
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Contravariant transformation






N.B. Transformation of reciprocal base vector
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A.2-4 Metric Tensor
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Covariant components of
metric tensor




Properties:
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A.2-5 Physical Components
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Physical component of the base vectors
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Physical components of a vector
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Physical components of a second order tensor
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Examples A.2-4 & 5: metric tensor and
physical components in spherical coordinates




Vector



A .3 Covariant differentiation
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Christoffel symbols



Christoffel symbols

They express
the dependence
of base vectors

on coordinates.
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Also:




