goal: compute zero of f(x) = arctan x

Newton’s method: T = X, —

Divergence of Newton’s method, f(x) = arctan x
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problem: “correction” =25 “overshoots” the zero #* = 0. We have: | Zpt1| > |20
n

for all n.
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damped Newton method

solution:
. _ f ()
damped Newton method: Tpil = Ty — )\f’( 3 A€ (0,1)
Ln
1 A T, 0| A T,
0 |09 1.5 0 0.1 10
5 0.9 —1.375 100 | 0.1 —4.858
10 | 0.9 | 2.769-1074 200 | 0.1 | —2.700-107°
15109 | 2.769 - 10~ 300 | 0.1 | —=7.173-10710
201 09| 3.0-107* 400 | 0.1 —2.0-10714
observation: convergence of the method even for xg far from xz* = 0 if the

damping parameter A is chosen suitable. However: convergence is only linear.



damped Newton method with damping parameter control

input: initial guess xg, parameter u, g € (0,1)
Ao =1, n:=0
while ( stopping criterion not satisfied ){
D= (f/(xn))_l f(zn)
while ([|f(za)l3 = I1f(2n = Aup) I3 < pAnll F(@n)I3) {
An 1= @Ay
}

Tpil = Ty — ApP
Ana1:=min {1, A\, /q}
n:=n-+1



example: f(x) = arctanx, x¢9= 1000, ¢q=pu=20.5

damped Newton method, f(x) = arctan x, q= u = 0.5, Xq = 1000
5

10 ‘
damped Newton method, f(x) = arctanx,q=pn=0.5, Xo = 1000
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