
C++ code 11.5.11: Sub-problem (11-5.h): function G() ➺ GitLab

2 template <typename FUNCTOR, typename NUMFLUX>

3 Eigen : : VectorXd G( const Eigen : : VectorXd &mu, FUNCTOR &&f , NUMFLUX &&F , i n t Ml ,

4 i n t Mr , double h ) {

5 const i n t N_half = ( Ml + Mr + 1) ;

6 const i n t N = 2 * N_hal f ;

7 Eigen : : VectorXd Gvec (N) ;

8 double uN_xminus = 0 . 0 ; // since we extend mu to the left by zero

9 double uN_xplus = mu( 0 ) − 0.5 * h * mu( 1 ) ;

10 double F_old ;

11 double F_new = F( uN_xminus , uN_xplus ) ;

12 const double w = h / (2 .0 * std : : s q r t ( 3 . 0 ) ) ;

13

14 for ( i n t i = 0 ; i < N_hal f − 1 ; ++ i ) {

15 uN_xminus = mu(2 * i ) + 0.5 * h * mu(2 * i + 1) ;

16 uN_xplus = mu(2 * ( i + 1) ) − 0.5 * h * mu(2 * ( i + 1) + 1) ;

17 F_old = F_new ;

18 F_new = F( uN_xminus , uN_xplus ) ;

19 Gvec(2 * i ) = F_new − F_old ;

20

21 double x_minus = mu(2 * i ) − w * mu(2 * i + 1) ;

22 double x_plus = mu(2 * i ) + w * mu(2 * i + 1) ;

23 double I = 0.5 * h * ( f ( x_minus ) + f ( x_plus ) ) ;

24 Gvec(2 * i + 1) = 0.5 * h * (F_new + F_old ) − I ;

25 }

26

27 uN_xminus = mu(2 * ( N_hal f − 1) ) + 0.5 * h * mu(2 * ( N_hal f − 1) + 1) ;

28 uN_xplus = 0 . 0 ; // since we extend mu to the right by zero

29 F_old = F_new ;

30 F_new = F( uN_xminus , uN_xplus ) ;

31 Gvec(2 * ( N_hal f − 1) ) = F_new − F_old ;

32

33 double x_minus = mu(2 * ( N_hal f − 1) ) − w * mu(2 * ( N_hal f − 1) + 1) ;

34 double x_plus = mu(2 * ( N_hal f − 1) ) + w * mu(2 * ( N_hal f − 1) + 1) ;

35 double I = 0.5 * h * ( f ( x_minus ) + f ( x_plus ) ) ;

36 Gvec(2 * ( N_hal f − 1) + 1) = 0.5 * h * (F_new + F_old ) − I ;

37 return Gvec ;

38 }

https://gitlab.math.ethz.ch/ralfh/NPDERepo/-/tree/master/homeworks/DiscontinuousGalerkin1D/mastersolution/discontinuousgalerkin1d.h

