
TEST FUNCTIONS FOR INTEGRAL APPROXIMATION

• 1D case.
Examples of integral approximations in the 1D case using the Jacobi weight function

defined as w(x) = (1− x)α(1 + x)β .

Example 1: ∫ 1
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Example 2: ∫ 1
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2 w(x) dx

Example 3: ∫ 1
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Example 4: ∫ 1
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2 sin(x)w(x) dx

The exact solution is computed with the Gaussian quadrature formula with 512
nodes.

• 2D case.
Examples of integral approximations in the 2D case using the Jacobi weight function

defined as w(x1, x2) = w1(x1)w2(x2) = (1− x1)
α1(1 + x1)

β1(1− x2)
α2(1 + x2)

β2 .

Example 1:∫ 1
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2 (1 + x1 + x2)w(x1, x2) dx1dx2,

Example 2:∫ 1
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Example : ∫ 1
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∫ 1
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e1+x1+x2 |x1 − 1|
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2 w(x1, x2) dx1dx2

The exact solution is computed with the Gaussian cubature formula with 512 nodes
in both variables.


