C++ code 7.12.10: FFT-based implementation of constructor of CCFQuadRule_Fast

2 | CCFQuadRule_Fast : : CCFQuadRule_Fast(unsigned int n) : weights_(n + 1) {

3 // TODO: (7-12.d) Provide an implementation with asymptotic complexity

of O(n

4 // log(n))

5 // START

6 assert(n > 0);

7| // The nodes cj:cos(%), j=0,...,n

8 | nodes_ = (Eigen::ArrayXd::LinSpaced(n + 1, 0, n) = M_PI / n).cos().matrix();

9 // Length of sum: m=74 for even n, mz”z;l for odd
10 // n

11 const unsigned int m=n / 2;

12 // Initialize vector zZ to be multiplied with Fourier matrix
13 Eigen :: VectorXd z{Eigen::VectorXd::Zero(n)};

14 z[0] = 1.0;

15 for (unsigned int | = 1; | <=m; ++I)

6 z[1] = =2.0 / (4.0 = | « | - 1.0);

17 if (n%2 ==0)

18 z[m] /= 2.0;

19 // FFT-based multiplication with Fourier matrix

20 Eigen ::FFT fft;
21 weights_ .head(n) = 2.0 « (fft.fwd(z)).real() / n;

23 weights_[0] /= 2.0;

24 weights_[n] = weights_[0];
25 // END

26 |}

Get it on @ GitLab (clenshawcurtisfejer.hpp).


https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/NumericalQuadrature//solution/clenshawcurtisfejer.hpp

