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Abstract. Numerical integration is the approximate computation of an integral using numerical
techniques. The numerical computation of an integral is sometimes called quadrature. The most
straightforward numerical integration technique uses the Newton-Cotes formulas(also called
quadrature formulas), which approximate a function tabulated sequence of regularly spaced
intervals by various degree polynomials. If the functions are known analytically instead of being
tabulated at equally spaced intervals, the best numerical method of integrations is called Gauss
Integration(Gaussian quadrature). By picking the abscissas at which to evaluate the function,
Gaussian quadrature produces the most accurate approximations possible. In OpenCASCADE
math package it implement the Gauss-Legendre integration. So I will focus on the usage of the
class in OpenCASCADE.
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2. The Gauss-Legendre Integration
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void TestGaussIntegration(void)

{
Test GaussFunction aFunction;
math_GaussSingleIntegration aSolver(aFunction, 1, 10, 10);
std::cout << aSolver << std::endl;

H

int main(int argc, char* argv[])

{
TestGaussIntegration();
return 0;
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Figure 2.1 Gauss-Legendre Integtation Result



3. Application
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TopoDS_Shape S = BRepBuilderdPl_MakeFace(BSplineSurf). Fe
GProp_GProps System; Area Of the Face =360.971
BRepGProp::SufaceProperties(S, System); CenterOfMass :

ap_Pnt G = System CentreOfMass (1 X=-1.99224 Y=6.50004 Z=51515
I_Real Area = System.Mass(); 2 %
Matrix of Inertia :

gp_Mat | = System.MatrixOfinertia(); 10340.4 244.223 532099

244.22314278.4 -1970.78
532099 -1970.78 17733
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Figure 3.1 Compute Area of a Surface
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4. Conclusion
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