
C++ code 12.9.17: Function testCvgROWVanDerPol() for empiric study of convergence

2 void testCvgROWVanDerPol ( void ) {

3 unsigned i n t M_min = 128; // Minimal number of timesteps

4 unsigned i n t no_runs = 8; // Number of times the timestep is doubled

5 unsigned i n t f a c _ r e f = 10; // That many more timesteps for reference

6 // TODO: (12-9.e) test the convergence rate of ROW scheme on the van
der Pol problem

7 // START

8 // Vectors for storing final approximate states

9 std : : vector <double> yT ;

10 unsigned i n t M = M_min ;

11 for ( unsigned i n t l = 0 ; l < no_runs ; ++ l , M *= 2) {

12 yT . push_back ( solveROWVanDerPol ( 1 . 0 , 6 .0 , M) . back ( ) ) ;

13 }

14 // Finally run solver with very many timesteps to obtain reference
solution.

15 const double y_ re f = solveROWVanDerPol ( 1 . 0 , 6 .0 , f a c _ r e f * M) . back ( ) ;

16 // Tabulate the absolute values of the errors at final time

17 M = M_min ;

18 double y_errp ;

19 for ( unsigned i n t l = 0 ; l < yT . size ( ) ; ++ l , M *= 2) {

20 const double y_errn = std : : abs ( y_ re f − yT [ l ] ) ;

21 std : : cout << "M= " << M << " : |yM−y(T) | = " << y_errn ;

22 i f ( l > 0) {

23 std : : cout << " , r a t i o = " << y_errp / y_errn ;

24 }

25 std : : cout << std : : endl ;

26 y_errp = y_errn ;

27 }

28 // END

29 }


