
C++ code 7.13.7: Code for arccosWeightedQuad()

2 template <typename FUNCTION>

3 double arccosWeightedQuad (FUNCTION&& f , unsigned i n t n ) {

4 double I = 0 . 0 ; // For accumulating quadrature result

5 // TODO: (7-13.c) Approximate I(f) with exponential convergence in n.

6 // START

7 // Obtain Gauss-Legendre quadrature rule

8 QuadRule qr { gaussquad ( n ) } ;

9 // The transformed integral covers the interval [0, π], which entails

10 // a transformation of the quadrature nodes and weights, see

11 // [Lecture → Rem. 7.2.0.4]
12 qr . weights_ *= 0.5 * M_PI ;

13 qr . nodes_ = 0.5 * M_PI * (1 .0 + qr . nodes_ . array ( ) ) ;

14 // Straightforward implementation of quadrature formula

15 for ( unsigned i n t j = 0 ; j < n ; ++ j ) {

16 const double c = qr . nodes_ [ j ] ;

17 const double f v a l = f ( std : : cos ( c ) ) ;

18 I += qr . weights_ [ j ] * f v a l * std : : s i n ( c ) * c ;

19 }

20 // END

21 return I ;

22 }

Get it on GitLab (arccosquad.hpp).

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

