
Exercises
E7.16 [0DN]Note:Babylonian method for square root. Let 𝑆 > 0 and consider the

sequence defined by recurrence as

𝑥𝑛+1 =
1
2 (𝑥𝑛 + 𝑆

𝑥𝑛
) ;

show that 𝑥𝑛 → √𝑆 and that, for 𝑆 ∈ [1/4, 1] and 𝑥0 = 1, conver-
gence is superquadratic, i.e.

||𝑥𝑛 −√𝑆|| ≤ 21−2𝑛 .

Find a function 𝑓(𝑥) (dependent on 𝑆 ) such that the previous iter-
ation can be seen as a Newton’s method, i.e.

𝑥 − 𝑓(𝑥)
𝑓′(𝑥) =

1
2 (𝑥 + 𝑆

𝑥) .

Generalize the Babylonian method to find a root 𝑘√𝑆.

Solution 1. [0DP]

https://coldoc.sns.it/UUID/EDB/0DN/
https://coldoc.sns.it/UUID/EDB/0DP

