
Shape Modeling and Geometry Processing 
Derivation of the cotangent formula
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• The Laplace operator is defined as the divergence of the gradient
of a function:

• A function is harmonic if its Laplacian is null everywhere

• Its generalization to surfaces is called Laplace-Beltrami

�f = r2f = r ·rf = fuu + fvv

where V are the coordinates of the mesh vertices, H is the mean curvature and 
n is the normal

�SV = �2Hn
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Thank you!

The End


