Appendix 12: Vector Calculus®

The del operator
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The divergence
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The gradient
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The Laplacian
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The Laplacian in cylindrica coordinates
X=rcosg, y=rdnq, z=z (A12.6)
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The Laplacian in spherica coordinates
x=rdnqgcosf , x=rdangsanf , z=rcosq (A12.7)
- 1909 1 T . Ty 1 %
N%Y = ——(—)+ —(dn +
reqr ‘ﬂr) r’sng 'ﬂq( a [0 ) r’sn®q f ?

Al2-1



The vector product
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