
C++ code 8.4.5: Steffensen’s method with logging of iterates

2 template <class Funct ion , typename LOGGER>

3 double steffensen_log (

4 Funct ion &&f , double x0 , LOGGER &&log = [ ] ( double ) −> void { } ) {

5 double x = x0 ;

6

7 // TODO: (8-4.c) Modify the function steffensen: use the logger to

8 // save all the iterations x of the Steffensen’s method.

9 // START

10

11 // Add x to the log. Note: This is an idle lambda function if none
is

12 // provided. See the default value in the function signature.

13 l og ( x ) ;

14

15 double upd = 1;

16 const double eps = std : : numer ic_ l im i t s <double > : : eps i l on ( ) ;

17

18 // Iterate until machine precision is reached

19 while ( std : : abs ( upd ) > eps * x ) {

20 // Only 2 evaluations of f at each step

21 const double f x = f ( x ) ;

22

23 i f ( f x != 0) {

24 // Compute update

25 upd = f x * f x / ( f ( x + f x ) − f x ) ;

26

27 // New iterate

28 x −= upd ;

29

30 l og ( x ) ;

31 } else {

32 upd = 0;

33 }

34 }

35

36 // END

37

38 return x ;

39 }

Get it on GitLab (quadraticconvergence.hpp).

https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/IterativeMethods//solution/quadraticconvergence.hpp

