
C++ code 8.4.4: Testing the order of Steffensen’s method

2 void orderSte f fensen ( ) {

3 auto f = [ ] ( double x ) { return x * std : : exp ( x ) − 1 ; } ;

4

5 constexpr double x_s ta r = 0.567143290409784; // use as exact value

6

7 // TODO: (8-4.c) Tabulate values from which you can read the

8 // order of Steffensen’s method.

9 // Hint: To approximate the convergence rate, use the formula

10 // (log(ei)− log(ei−1))/(log(ei−1)− log(ei−2))
11 // START

12

13 std : : vector <double> s to re ;

14

15 auto l og = [& s to re ] ( double x ) −> void { s to re . push_back ( x ) ; } ;

16

17 s te f fensen_ log ( f , 1 .0 , log ) ;

18

19 const unsigned n = s to re . size ( ) ;

20

21 Eigen : : VectorXd e r r s ( n ) , l og_e r rs ( n ) ;

22 for ( unsigned i = 0 ; i < n ; ++ i ) {

23 e r r s ( i ) = std : : abs ( s to re [ i ] − x_s ta r ) ;

24 l og_e r rs ( i ) = std : : log ( e r r s ( i ) ) ;

25 }

26

27 Eigen : : VectorXd r a t i o s = Eigen : : VectorXd : : Zero ( n ) ;

28 for ( unsigned i = 2 ; i < n ; ++ i ) {

29 r a t i o s ( i ) =

30 ( l og_e r rs ( i ) − log_e r rs ( i − 1) ) / ( l og_e r rs ( i − 1) − log_er rs ( i − 2) ) ;

31 }

32

33 // Print output

34 std : : cout . p r e c i s i o n (10) ;

35 std : : cout << std : : setw (20) << "x " << std : : setw (20) << " errors "
36 << std : : setw (20) << " ra t ios " << std : : endl ;

37 std : : cout << " −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−"
38 << std : : endl ;

39 for ( unsigned i = 0 ; i < n ; ++ i ) {

40 std : : cout << std : : setw (20) << s to re [ i ] << std : : setw (20) << e r r s ( i )

41 << std : : setw (20) << r a t i o s ( i ) << std : : endl ;

42 }

43

44 // END

45 }

Get it on GitLab (quadraticconvergence.hpp).

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

