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Appendix 12: Vector Calculus  
The del operator 

 
zyx zyx ∂
∂

+
∂
∂

+
∂
∂

=∇ eee
rrr

 
(A12.1) 

The divergence 
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The gradient 
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The Laplacian 
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The Laplacian  in cylindrical coordinates 

 θcosrx = , θsinry = , zz =  
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The Laplacian  in spherical coordinates 

 φθ cossinrx = , φθ sinsinrx = , θcosrz =  
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The vector product 
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