


1. Order of Convergence of a Sequence

» Definition: Suppose the sequence

pO,pl,DZ,...,pn,___—> pgemsm
If A>0 and «>0 exist with

) | p +1t:gl
Iim ——2=4
n—>o0 | pn@' oA

then the sequence po,p1,...,pn,... cOnverges to p
of order «.




Order of Convergence

» Definition: A is called asymptotic error
constant.

» Important cases:
° If =1 and 0<A<1, then the sequence is linearly dege L

convergent.
o If @« = 2, then the sequence is quadratically \
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» Example: 1. Show that the sequence i
converges to O& A‘
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» 2. Show that the sequencgﬁ converges
to zero quadratically. o o
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» 2. Show that the sequence ;;,:=10‘2 converges

to quadratically.

p=o W =2







2.4 Exercise-7(a)

Examples:

1. Let z, = ni for some fixed k > 0. Then we know this sequence converges to 0. Compute
the rate of convergence:

a \k
lim ag = lim —("il)k = lim ( ik )

a
n—00 ‘xn’ n—00 — n—00 n_|_1

We get convergence for o = 1, but not oo = 2, so this sequence converges linearly to 0.
This is interesting- Sequences like the following:

1 1 1
xn:;l’7 xnzﬁ’ xnzﬁ,...

all converge linearly to zero.



2.4 Exercise-8(a)

2. Let z, = 1072" (which converges to 0). Compute the rate of convergence:

oz . 1077
lim =

n—oo |xn|0t o n—oo ]_0—2”-(1

It’s easy to see that if a = 2, we get convergence.




2.4 Exercise-8(b)

Show that the sequence p,, = 10="" does not converge quadratically, regard-
less of the size of the exponent k.

Since .
|pn+1 o O| B 10—(7z+1)

_ _9nk

|pn - Ol2 10 an

as n — 0o, we have that p, does not converge quadratically to 0, for any
positive integer k.
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Exercise 2.4 :

1. Use Newton's method to find solutions accurate to within 10~ to the following problems.

o r-e et =0, for0<x<l




° \ % (W)
Modified Newton’s Method Nouken's weltade 24 =0 = =
e )

S ?‘\\ = o -’,I(?‘\__O

Given an initial approximation pg, generate a sequence {p, }>°, by
Modetied

Nesins f(Pn=1)f" (pn=1)
kol =Dy — , forn>1.
53 P TP T e ) = f 1) " (1)

Note: The modified Newton” method requires the second-order
derivative f”(x).




- Use Modified Newton’s method to find solutions accurate to

within 10-2 to the following problem.

« 2xc082x -(x-2)2=0, for [3,4] v--=°
R ()= cos 2n - (4-2)* = 5

$'(1)= % cos W 9w Lsnar) -2 =2(1-2) {7 co ¢ G- UnsindA= Il
(%)= 9[- 5i029)-2 - Hsiodn-tix (ess24} ~A=-Usin don- Usia i ~Trcostn-2

. il 3 (ep-) @ -35- (-3-©2715) (40.69000 1) —2.££\682
a=Can &3 (@0-) '-8 (@am) 00 (~0 - ¢A0067)'(3.02715)(-29- 365156)

ele)=2(2.5)= 2(3.5)ces(2035)) - (3.5_0F < 3.027315
3'(35) =2 cos(235)) -4(35) gia(2(a5)) -2(3.5) U = - \0,€90 007

3'1(3.5)> - 350(2(3.5)) -8 (3.5) cos (2(3:5))-22 ~22.34 515C




€ .= 2.661693
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3 g, )s -35w(2( g, N -8 (0, )cos(ale,))-22



