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Spring 2021

Problem 1 (2.3 #1): Let f(x) = x2 � 6 and p0 = 1. Use Newton’s method to find p2.
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Problem 2 (2.3 #5a): Use Newton’s method to find a solution accurate to within 10�4 for:

x3 � 2x2 � 5 = 0, [1, 4]
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Matlab Demo
Two tolerance checks :

I
.
lscpnslatol →

2
. lpnu -paletot→

269064750
,
4 iterations

2. 69064745
,
5 iterations



Problem 3 (2.4 #9): a. Construct a sequence that converges to 0 of order 3.

b. Suppose ↵ > 1. Construct a sequence that converges to 0 of order ↵.
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( order of convergence.
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lPY÷= I ⇒ 1pm-it = lpnls

One example:. pn= 10-3
"

.

Then
, (pals = (10-37=10-33

"

= 10-3
"'

=p*,
✓

We know pn-20
and pn3=pnH , so his. '% = II. 7¥ -- his. 4) =L .

(b)
'

-

- I ⇒ pens, = pi

Guess :
pre
-

- IO
- a
"

→ Lpn)
"
= Go- "5=10

- am
-10

-'
"'

= pm,
v

J
any

base b- l works

Note: pn=2
"
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Problem 4: Consider the function f(x) = x4 +x2. Use Newton’s method with p0 = 1 to approximate a zero
of f . Generate terms until |pn+1 � pn| < 0.0002. Construct the sequence {p̂n}. Is the convergence improved?

Extra: Using g(x) = x� f(x)
f 0(x) , use Ste↵enson’s method to find the zero of f . Is convergence improved?
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Matlab Demo :

Aitken's S2 method : - start with a sequence 2pm}

• pi = pre - , Dpa = pan - pin , b2pn= SCARS --Spun -Spn
= Putz -2putt tpn

=

pn
-

(putt - pay
pntzptpn

Tolerance cheek : . lpum -put a o .oooh (actually want Ipa- pl a tot)
• IfGantt a tot - done in Professor Gu's Newton Method. m

- abslfanlkt a tot → dbslxlkl -xlk-H) ett

Steffensen 's Method : acceleration of foxed point :

• pi
"

= Po
, p?'=gCpo") , pi"=g(¥9

•

p = 623497
, pingCpi")

, pi
'!

gGoi'D

• pom = Est} (Pk") , . .
.



Problem 5 (2.5 #15): Suppose that {pn} is superlinearly convergent to p. Show that

lim
n!1

|pn+1 � pn|
|pn � p| = 1.

Reminder: A sequence {pn} is said to be superlinearly convergent to p if

lim
n!1

|pn+1 � p|
|pn � p| = 0.
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T
error in step art is

"much less" than the error rn step n , converges
faster than

Linear convergence
.
. hey
,

hi = y e- o ⇐ I
linear

Hint.
1pm - Pnl Ermanipulate

this to get a term "Y÷ and another term

¥1

• prone limit ? I , then prove that it is
El as well

(triangle inequality is your friend)

Rate of convergence : Ipn -pl ek IT ⇒ pn=pt Obie)
f

order of convergence a-I (linear)

• pre 2-
n

→ linearly convergent
pm,

= 2-
tht"
= 2-

'
z
-n =L pn , LEE HEIL - I = X

Order of Convergence : more broad

• some methods converge faster than linear (
Modified Newton's)


