
SOLUTION of (8-6.a):

To estimate the order of convergence according to [Lecture → Def. 8.2.2.10] we have to track the quo-

tients

log e(k+1)
− log e(k)

log e(k) − log e(k−1)
.

C++11-code 8.6.2: Measuring order of convergence

2 double tes tOrder ( const unsigned i n t n = 20) {

3 double order = 0 ;

4 // TODO: (8-6.a) Compute the order of the method using recursion
(8.6.1)

5 // Use as initial error guess e1 = 1 and e2 = 0.8
6 // START

7 std : : vector <double> e ( n ) , loge ( n ) ;

8 e [ 0 ] = 1 ; // initial error

9 loge [ 0 ] = std : : log ( e [ 0 ] ) ;

10 e [ 1 ] = 0 . 8 ;

11 loge [ 1 ] = std : : log ( e [ 1 ] ) ;

12 for ( unsigned i n t k = 1; k < n − 1; ++k ) {

13 e [ k + 1] = e [ k ] * std : : s q r t ( e [ k − 1 ] ) ; // error recursion

14 loge [ k + 1] = std : : log ( e [ k + 1 ] ) ;

15 }

16 order = ( loge [ n − 1] − loge [ n − 2 ] ) / ( loge [ n − 2] − loge [ n − 3 ] ) ;

17 // END

18 return order ;

19 }

Get it on GitLab (recursionorder.hpp).

The order appears to be approximately 1.36603.

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

