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1 Gauss-Legendre quadrature

Gauss-Legendre quadrature is exact for polynomial functions upto 2N + 1-th order, where NN is the number
of Gauss points.

1D line An integral of a function f(£) can be approximated by
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In the above §; are the Gauss points and w; are weights.

Gauss points and weights for [—1, 1] are listed below:
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e See https://en.wikipedia.org/wiki/Gaussian_quadrature for higher orders.

For a general interval [a, ], use the transformation below:
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Then, with dz/d¢ = (b — a)/2, we have

a b—a~,(b—a b
[ rwe= P Y (e 1w Q

i=1



https://en.wikipedia.org/wiki/Gaussian_quadrature

3D quadrilateral For [—1,1] x [-1,1] x [—1, 1], we have
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For a general interval [z4, xp] X [Ya, Ys] X [2a, 28], use
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where
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