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Abstract: In this note, we consider the alternative form of the rootfinding problem known as
the fixed-point problem.
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. Introduction: root finding problem

Recall that
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The fixed-point problem is to find a value g, called a fixed point, such that
f@=q (©)
Given y; = 3, define
J’n+1:f(J/n) nzl, 27 3; (4)

The idea is to generate a sequence of values that one hopes will converges to the correct result, and
stop when we are satisfied that we are close enough to the limit.

Il. Fixed-point iteration
=3, Yar=fyn) n=1,2,3, ... (5)
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Ill. Convergence

Fixed point iteration for a differentiable f(x) converges to a fixed point ¢ if the initial error is sufficiently
smalland |/ (¢)] < 1. The iteration diverges for all initial values if | /" (¢)| > 1.



IV. Error sequence

Ife, =y, —q, n=1,2,3, ...isthe error sequence we have

1 1
et = [V(@ e+ 3 [P@e + p P@e+.. (8)
for
T 2_ 2\
f(y):2f(sm(x— yo-x )) dx 9)
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we have (q = n)
[Pm=12m=0, fOm=4 (10)
emi~—€,n=1,2,3, . (11)

V. End note

2 =2 dx = 12
X (COS(X T X )) X T ( )

8 (cos(x— Nt —x )) dx =3n (13)

0

8 (sin(x— N - x )) dx =3n (14)

0

8 (cos(x N e ))2 (sin(x — -’ ))2 dx =nm (15)
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