
SOLUTION of (8-6.b):

‖e(n)‖ = C‖e(n−1)‖p (p is the largest convergence order and C is some constant). Then

‖e(n+1)‖ = C‖e(n)‖p = C(C‖e(n−1)‖p)p = Cp+1‖e(n−1)‖p2

, (8.6.3)

We assume equality in the error recusion, because this is the worst case. Thus,

‖e(n+1)‖ = ‖e(n)‖ · ‖e(n−1)‖ 1
2 = C‖e(n−1)‖p+ 1

2 . (8.6.4)

Combining the previous equations:

Cp+1‖e(n−1)‖p2

= C‖e(n−1)‖p+ 1
2 ,

i.e.

Cp‖e(n−1)‖p2−p− 1
2 = 1 . (8.6.5)

Since this equation holds for each n ≥ 1, we have

p2 − p − 1

2
= 0

p =
1 +

√
3

2
or p =

1 −
√

3

2
(dropped) .

For C we find the maximal value 1.


