
C++ code 7.14.1: Implementation of function checkQuadOrder()

2 unsigned i n t checkQuadOrder ( const Eigen : : VectorXd &c , const Eigen : : VectorXd &w,

3 const double t o l = 1.0E−10) {

4 const unsigned long N = c . size ( ) ; // Number of quadrature points

5 assert (N == w. size ( ) ) ; // Numbers of nodes and weights must
agree

6 // Check for exactness for polynomials of degree d

7 // Note that the highest possible order is 2N!

8 for ( unsigned i n t d = 0; d < 2 * N; ++d ) {

9 // j-loop performs the evaluation of the quadrature formula

10 // for the monomial t 7→ td.

11 double s = 0 . 0 ;

12 for ( i n t j = 0 ; j < N; ++ j ) {

13 s += w[ j ] * std : : pow( c [ j ] , d ) ;

14 }

15 // Exact value: 2/(d + 1) for even degree, zero else.

16 double va l = ( d % 2 == 0) ? 2.0 / ( d + 1) : 0 . 0 ;

17 // Safe test for equality of computed floating point numbers

18 i f ( std : : abs ( s − va l ) > t o l ) {

19 return d ;

20 }

21 }

22 // The quadrature rule has the highest possible order

23 return 2 * N;

24 }

Get it on GitLab (checkquadorder.cpp).

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/NumericalQuadrature/NumQuadMisc/solution/checkquadorder.cpp

