
C++ code 12.8.6: Sub-problem (12-8.e): Solution of stage equations for SDIRK method

2 template <typename Functor , typename Jacobian >

3 std : : array <Eigen : : VectorXd , 5> computeStages ( Functor &&f , Jacobian &&J ,

4 const Eigen : : VectorXd &y , double h ,

5 double r t o l = 1E−6 ,

6 double a t o l = 1E−8) {

7 std : : array <Eigen : : VectorXd , 5> G; // array of stages

8 const unsigned i n t d = y . size ( ) ;

9 Eigen : : MatrixXd Coeffs = ButcherMat r ix ( ) ;

10 // TODO: (12-8.e) Solve for the stages of the SDIRK method using the

11 // (undamped) Newton method.

12 // Hint: You may implement solveGenStageEquation as

13 // an auxiliary function.

14 // START

15 for ( unsigned i n t i = 0 ; i < 5 ; i ++) {

16 // Calculate coefficients from previous stages:

17 Eigen : : VectorXd b = Eigen : : VectorXd : : Zero ( d ) ;

18 for ( unsigned i n t j = 0 ; j < i ; j ++) {

19 b += Coeffs ( i , j ) * f ( y + G. a t ( j ) ) ;

20 }

21 b *= h ;

22 // Compute stage i and store in G.at(i):

23 G. at ( i ) = solveGenStageEquation ( f , J , y , b , h , r t o l , a t o l ) ;

24 }

25 // END

26 return G;

27 }

Get it on GitLab (gradientflow.hpp).

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/ODE/GradientFlow/solution/gradientflow.hpp

