


1. Order of Convergence of a Sequence

» Definition: Suppose the sequence

PO,P1,P2,...,Pn,...—> p-o=
If A>0 and >0 exist with

° l p +1@|
] n = :/1
=200 | pn@l o

then the sequence po,pr1,...,pn,... converges to p
of order «.




Order of Convergence

» Definition: A is called asymptotic error
constant.

» Important cases:

o If =_1 and O0<A<1, then the sequence is linearly &egre e L
convergent.

o If @« = 2, then the sequence is quadratically
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» Example: 1. Show that the sequence Ll
converges to H,m.L-EﬂF s {c‘;\

(n+1)2 T R +2n+1
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» 2. Show that the sequenc@ converges

to zero quadratically. B .
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2. Show that the sequence p _10' converges

to zero quadratically. o
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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 —(nil)k = lim ( ik )

a
n—00 ‘xn’ n—00 — n—00 n_|_1

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

1 1 1
xn:_ xn:_ —_— N
n’ n?’ ns

all converge linearly to zero.



2.4 Exercise-8(a)

2. Let x, = 102" (which converges to 0). Compute the rate of convergence:

o el 1072
nse [ga  neeo 10-27a

It’s easy to see that if & = 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
[pnt1 — 0] 107 I
lp, — 02 10-2*
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
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Modified Newton’s Method Nouken’s meleds Wy \=%n - f,(ﬂ))
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Given an initial approximation po, generate a sequencé {pn}>2, by

s F(pnet) ' (ps)

Newbont Pn—1 Pn—1

20d

e Pn = DPn—1— . forn >1.
= Nton ' (Pn—1)]2 — F(Pr—1) f" (Pr-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.==°
3 (W)= eotUn- (4-8) 25

$'(1)= 9 cos U+ 9w Lsran) -2 ~2(1-2) JT o ¢ G- nsind A= dnaly
g ('*)’3(- S0 21) 2 - Ysiodn-lx (cos24)-2 -z -Usio d- Hsindn ~Brcoste-2

3(@e)) 3'(@0-0) @ iy (—3-02?\?ﬂ4o-6ﬁ0¢o7-) —3.££\632
Qe Pa ™ (F @0 T8 () ¥loe) ' (40 ¢R0063)' (3.027 I5)(-29-365156)

ele)=3(3.5)= 203.5)ces(203.5)) - (35 0% < 3.027215
$'(35) =2 eos(265)) -405) 510 (235) -2(3.5) ety = . 1o.£ Q0 007

3'(25): - 350(23.5)) -8 (3.5) cos (A(39))- 22 ~22.34 51 ¢




¥.= 2.661\693
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