
C++ code 7.12.2: Constructor of CCFQuadRule

2 CCFQuadRule : : CCFQuadRule ( unsigned i n t n ) : weights_ ( n + 1) {

3 assert ( n > 0) ;

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

5 const unsigned i n t m = n / 2 ; // Integer division!

6 const Eigen : : ArrayXd idx = Eigen : : ArrayXd : : LinSpaced (m, 1 .0 , m) ;

7 const Eigen : : ArrayXd cos_arg = 2.0 * M_PI * idx / n ;

8 Eigen : : ArrayXd fac = 2.0 / (4 * idx .pow( 2 ) − 1 .0 ) ;

9 i f ( n % 2 == 0)

10 fac [m − 1] /= 2 . 0 ;

11 weights_ [ 0 ] = (1 .0 − fac .sum ( ) ) / n ;

12 for ( unsigned i n t j = 1 ; j < n ; ++ j ) {

13 weights_ [ j ] = (1 .0 − ( fac * ( j * cos_arg ) . cos ( ) ) .sum ( ) ) * 2.0 / n ;

14 }

15 weights_ [ n ] = weights_ [ 0 ] ;

16 }

Get it on GitLab (clenshawcurtisfejer.hpp).

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

