Lecture 11

Friday, January 31, 2020

1{“ we ove tv pro gean the Squite root ,(uwollfow for a m/wle(ar, uﬂgw{
an&n’M«K n'w{'(w}. &lwwu we oﬁwc&: [)i[eﬂliak o Neuﬂtm\‘f nAa‘M.ea( 7
Observation s we dom't Erow ulet nwwber tle wer will enter, eLw,,aﬁ'
thot t © 4 posctive namber wibhin the (aunge the caleclatos perrit
Lk a>0 be the c‘hpu[f. we. want % give & nunesicall value £ la.
T s o fud the pesitive. oot of the /Jo{:,wn«mé
/C(L) - 1ea.
fu/{)m we chovse the bicedin mefbod Whet we need to do i do
find o, suth Hat L) and F(/’) Deave J:.F(eru:f si3e. Becamse we
don't knav what a 5, we shocl cxlwarg
\ / X Very ol , and /A ven, qu(j&_ To rmake
\}ﬁ 5 owre that our choce of & f chodd ork
for 2y pul 4, we cax diote = O
(o Hued [(<)= —a <o) and b= the (4sfeit
wumber fthat cam be (eprefested by the.  calodotor,
Tham a{(-af cadh Cte.r o(f the bisedon mﬂwl, f'le inlervad cf rnspedrcm
Csémfrné with f«,,,é,]:C«,(lJ) keeps rduccuj é’b }1.6.[1[‘, T+ will take quite
uréiny steps o ﬁd a W Gppronimation of the mot. Aloo, o 2ad
fep, o needs fo QW( the. sigus 4 Llan) and ((5,)- Thes il Fuke
Mﬂg Ca(wlafc'w. Haace,, 'H‘b (ac‘rat('o% Mdﬁowl, 4_/5[..0@54 7%4{4»‘1%63 fuceces(,
wil| fike a wi‘llz T owwf@. Thux g wet prdfe.rrel, es,oecja/(j om a /wabf
caleal alor
Lete contider Newtplt nmotlod (sttibude to Newtor and lzafllfm, 1C80c¢);
intead of choosiuy too puntc o stert with | we ily need to chore e
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71\0 iferatim Fom«u[«x « Xog| = T — P(kn)

Fu)
. —&
= W, — *
2%,
a
= b2
I~ 2x,

W « « avan, e cberatene formuls Cow./v(.e{e(j Loull- a(e(aual. It
m«.lﬂ nvelues  a ”“”&Cf &cd‘m«, twe dwiscms, aud o cdditro. . These
o?emftam com be doe l@ the cabelabr. o oo seo o ﬂepz*da/l Beat
no  matler whese L Cas (»«9 af %b>o), (’['v; Sequeltle. Xo, Xy, %o no az(w@;
ovecge o (2. Tle coversene s tapid . Recall te example lauf fonee
it 'Emlc- 0«5 3 ?ée,mltfm5 % 3@* & 707”( fol‘azdmzut{av\ cqfﬁ

Iy\ jev-a%( , N ewbne'< M'Lo,( a(o exu% Fua jautee Juclcess ,Fw @ c‘lmm
o waitial pozkf o Tt ,»»Llw, fwfuudeg fhe seqlent indeed
couwrerges b 2 regarklec Pt fhe choiw of xo O can Q’“/l{? ceoase
Ly = 1501' g MPLJ' o from f(u, LSer.

In Cmacluﬁ‘uvu, Newbo ¢ mebbod i bwore eﬁcl‘a’ata‘ cn thas pfbé&ll/l.

E;«: Febipmate (ouks o FD%K‘DM(’AQ ,('Cw):_wf—f» LD Newstns ""-&M»&&(

sing r, =L
We have J() =3x"-¢

Tl teratim Fww«ﬂa &(j Nado methad

;‘ .
e\ Kpg( = P -
/H ; £t

Sinee. 'Lo:[) we {;o’b n=-, %= (, G = -, Xq:.’).-
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’lZ»[,( U G emmdz Jl‘mﬁ"“j ﬂnxl A/aw'fw‘,( m&”w/l Joe.sn% dwxgx juafcv«‘(og

Seceess.

One con eapesiment Nt method vrru_aé{j by wing an aplet pe thic
wehsite @ https://www.geogebra.org/m/DGFGBJyU
W hare Sean forn the lait bectire Bad the Nowdlons method cmverges very quihl,
T g par 4o ash o how fust  does the Newton wetlod caiverge,
agsa,m&hf) 'ﬁuit [E olac.f awuy?

Let & be o ko st o L(x). We want

o to e how ,FA,;-[‘ X, (aéfm;\e,( from NMeustan 's

/ A i "0 md’l\.ua() aﬂ)roa.clv_; =3
we have § £(z)
AR
We s that Lpgr (S the imbersectin oA Be rmans and the
’(M{)adi K,M c{ ﬂu., ﬁmfk e@/(, wL.‘[L oL ig tle infefx‘c_c‘('rm;{ ﬂ\e
1-ous and bl g(‘»\,,?[t of (- /Izua fa'{)i“«j Mol XX, L afe
ﬂyfmnjmfmo fty, ﬂ/’a’ﬂl‘, o f l;g ibs 'L'amaa«}{' véime,, We ave
virtwj(ﬂ wsiny /&W ap frou‘maﬁm o4 g‘
TL/; (frd Taylr Q(nffOUMQ-[mA— 4-?/( zbout ot i
fld = pl) + RO
= [E)t [ (=) + Ri(Y
—0

= [ (-x) + Ri(x)

Laarakao'( ﬂum S‘A.jg ﬂmf 2.(x) =

/(: ,,(C) 2
2] (=)

for Some c in beweon o and w. They,
[d = fE(<) + £ 0 g

2!

ow subchdule w by x, . fne e widl noo b in bvers 2. and &
we  ghould wrife & a c fo indicate the olz{wuh»\cb Q(f' cC om A
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e gdf fan) = }(&)Cu-“) —+ ‘ﬁ(ﬁ‘ﬁ (m—“ﬁ
2

Dvide bith ches 53 JAARE

IE(_””) 62a + - [ g

fln) £6) ZL0)
Ustng Fhes olu.w&%, we o rewrte 4, a

[ t
A 0 ey
o [ 24

Subtd Joor Lol ode

Yy —R = Qﬂ‘*)"

Ly =

( ‘
) (ra=et) = b o) ()"

J(x) 2[x,)
= M -X > [ = ,ﬁx) ) - ’Q[/(C“) Xp—
<) {6 ) SR

we Hhon wse O, orde 7m;lw approrimagtion gor  f(x) ) about .
fGQ) = g6+ f 1) (=)

wLae, d s in L?(I}Wuw L mw( «, MflL L= Ay, we have
FO) = 1) + 410D (=)

{or some A, In hetween 1, and . Prde 170{’11 siles éj f((?%):
[ = fﬁ"_) -+ £0k)

__,( _.o()

) £'0u)
Hente, [ — &) = Fa) (u—«).
£ 40
N(,w su.l)‘(f'r{;u('c ﬁbff eolw.ldéj oo (»‘-'):
Yy — & = fd) p—el) = f ) (2nx)
() 2§10
_ Lﬂb(llu) —,f'((c.,) (xu~ﬂ)lb
2{’(1&)

Under the assumplion that wm  Converges To x, we see That  Coiduy X Mt be
olose, to wLu\ n s «Em';je.
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) i:lf O%n /ﬂm,) it € reagprable o make the approximatioe
x ™ V("‘) f,e,,((‘(,z),

Flan = '@,

,{ ,(M) = f 1.

I O R A (R
2 (x)
Now ’t&kc f’lz, 0«17(06«‘}&, \mlue o—ﬁ L'o‘H\ 5(61655
i
- £ | o (s)
ZIg'wl

The relatimm fugg et that &, goes T O vary qm'LLLJ as nee,
Let ¢ comsidas an example : [0 = %3,
Thes @m\[rm bas a ropk <= 13 The iteratom JZWM!«[A of Neagtm$s nethod
14 " )

Ty = P e
With ‘H‘c nckeed pbmf 1= L foreuu«p/e_, we Can ask /&.uw ,fad‘ T goes
b (3 a5 noe. T the problow,

= lg—xl= pu-13],

/{I(%)z Z)L.;
/g(((L): l
Then (¥+) hacamey bty & :.“Z & < .

We have ep= o=l 2-3 <) Thn

>
[

4
<, Set‘ﬂi/

One can Perceive tﬁ'ﬂd € goes o 0 very M/?f»a(}.
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