
 

Feb4,2o20_ Numerical Analysis

Today Analysis of Newton's Method

Recall Newton's Method approximates a futon by its tangent
line and then finds the root of the tangent line And then

repeats this
f s O

Iii iii t
Newton iteration

In general Newton'smethod is

Xy Xu f
f xu

Two questions to ask
Does Newton's method converge

Iie Does the sequence xD comingto S
Ie Is LimXu I

If it conveys how fastdoes it converge

We answer these questions via Theorm Proof placing

certain assumptions on f
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suppose that f is twice continuously differentible lie f
f and f arecontinuous on the interval Ig S S Sts
870 and that f s O and f s O

y yfhd Also assume that there exists A O
s8

Is such that I tea forall xy c Is

II Is xol Eh with hemin S ta then the

sequence 9 3 defined by Newton'sMethod x Xu fW fYxw

with starting guess Xo converges quadratically to 5

Proofs ByTaylor Theorm
heels c Is

ffs O ffxoltflx.lk Xo t fIo S XYZ

And since by Newton's Method S X S X t 111
f xo

3 x y Is
And therefor Is x I e I FYIfix Is 112

E Iz A 19 Xd Is xd
E A h h

And once again It KI E h so 13421 E th




