
C++ code 11.12.5: leapFrog(): Implementation of leapfrog timestepping.

2 template <typename GVFUNCTOR>

3 std : : pair <Eigen : : VectorXd , Eigen : : VectorXd> leapFrog (GVFUNCTOR &&gradV ,

4 const Eigen : : VectorXd &y0 ,

5 const Eigen : : VectorXd &v0 ,

6 double T , unsigned i n t M) {

7 // Timestep size

8 const double h = T / M;

9 // Vector storing the terms yk

10 Eigen : : VectorXd y { y0 } ;

11 // Vector storing the state compoents v
k+ 1

2

12 // This is the special initial step (??)

13 Eigen : : VectorXd v { v0 − 0.5 * h * gradV ( y ) } ;

14 // Main timestepping loop implementing (11.12.2)

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

16 y += h * v ; // yk+1 = yk + hv
k+ 1

2

17 v −= h * gradV ( y ) ; // v
k+ 3

2

= v
k+ 1

2

− h grad V(yk)

18 }

19 return { y , v + 0.5 * h * gradV ( y ) } ; // See (??)

20 }


