
C++ code 7.14.2: Implementation of function trapezoidalRule()

2 template <typename FUNCTOR>

3 double trapezoidalRule (FUNCTOR &&f , double a , double b , unsigned i n t N) {

4 assert ( a < b ) ;

5 assert (N >= 2) ;

6 // Spacing of the N equidistant quadrature nodes

7 const double h = ( b − a ) / (N − 1) ;

8 // Variable containing location of current quadrature node

9 double t = a + h ;

10 // Left endpoint has weight 0.5*h

11 double s = 0.5 * f ( a ) ;

12 // Summing contributions of N-2 interior quadrature nodes with weight
h

13 for ( i n t j = 1 ; j < N − 1; ++ j ) {

14 s += f ( t ) ;

15 t += h ;

16 }

17 // Right endpoint has weight 0.5*h

18 s += 0.5 * f ( t ) ;

19 // Scaling with h is performed in the end. Can also be done when
accumulating

20 // value of quadrature formula.

21 return h * s ;

22 }

Get it on GitLab (checkquadorder.cpp).

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

