Lecture 15

Wednesday, February 12, 2020

We hare learned how o wie bisection metbod and Newbo s et ol
To slve appronimately the equatton =0 Now we wart B slie a
systen % qw«i‘img) the gsz(cs{' 4 whed, s a ggd-em_of 4y e7a¢iwu5
ond two ki of the fornn
{ flug)= 0,
4(,q)= O.
T sbher wods, we wand o seardh on the plave Lor & pornt Oy ) that
%fi‘i(([u f’tv, Sﬁ.s{“e,m. TL\,e_ idea 4{ qudcm W 4 vug /JL@A»I
'fD Roa.gla{g .q;a«b‘mg, t;[ a chicku can 6&(3 vuin éal and {'o(ﬂu oy
a sheacght dine, we can eastly catd o by havrowing the nterval
where % £ adlpved to ren.
o - b
In 2D or higher dimenstons, £ & hacd to catid, the clihen becise Here
are move dicedions and e por it o escape. Tn the same way,
54 :L@mwef' to “(‘Véf" the solutiom ’f « S‘thLem 0-(3 e,{c«f,m, I. (9%,
Havey ond  Sfewger found e Wmalﬁg of bivechon mefbod am 2.D.
Theiv appmax)\ rlies on an advanced rdbhematzd ool called
évlrv{rrgicd ngree, (inbodicel 43 Browwer, (‘31‘),
Cnl(. Zm[: tv ﬁw‘( paper is [/\ere,; httpsz//pdfs.semantics...]

Ncwfwg Mfﬁ\,n{/ on d«g (}ﬂ\of A.M\.al, re Masng Ve,(@l(vo(«a n'Mp[e ‘n Ac’gécr
pl(mu\.mm Qecol fiwi’ t’lw Zlﬁ idue 0(3 Newstm's Maﬂw»( LY j?»aarz 2ation.
We start ot x,, He pmz‘ quess  Lor rol,.

/ We “covred ” this 6 uesg La %, . Tlox Conteck
//,;\ ;'n the guess 43 * vl 50 om.
’ PE shep n ) we have o, How to cored % ?

(i.a. how o o[,‘l‘am fxm‘?)
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https://pdfs.semanticscholar.org/c3d1/168acb2eb8eb5969d46ca59fa6024836dd61.pdf?_ga=2.75028882.1671980428.1581637292-1515644557.1579638931

We afproxiwd‘v, the 7m-,l\ o g 1:3 bhe 'fm\éud Dive ot x,. Twshead
nf Qamlvfbuj feov the idersectin of t ﬁ(‘&rlt and  the - axn, we waxl,
for the intersecbion of bhe Cagent dine and the w-aris. This mtbersedm,
K caled Mt -

R CARE (O e

Linearization

o:F {I at x,
Kpgy ES the rest 519 the o.ccu.qh‘w:
) <« ()Gl = 0
T equation © easy bo sslve fecawse o s a Onear eguatam. We geb

Ty = Xn— ) ~
£le)
Lb ws npp(;; e sane dea Lov the. Sﬁslfan« ot qué‘b‘m«_
{ryl=o,
551L7)=O~
Dt [ =) = 4()0] e AN
X [71 T [g(X) [7&,@

We wat o Gl for vedr X E€R™ sudh that F(X)=0.

The Led idea i to Linearite F Nele Hat F 5 a J;uadml frome
R (o a subseh 01;02") R Toylov approrimation can be of,c{f‘wa(
,Qor md{:t\mrm,ue {l«n.dn‘dm (‘Hu’s {’bpic s usuaﬂﬂ onthed er\« Ca.lCu [wg
%\[al,us) The Q’rs’f Tqu [ov a()ptowmd‘t% a{i F af )( B [9\,,] IS

3»—:
EQ,Q o Eg(i",) + DR(XD F(Xa)
x| 2x| 2x2 ”{ 2x1
madtin
Mulfz,»{’:‘(ai‘(‘m

Hece ])P(X,‘) o e dertvedive matm (or Jacobian n«a;f‘n‘x.) af F ot X,‘
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fi()(m) 7t (XA) &—"The Jirst row i< tha

—DPO@) - In gradient £ f(
g (}(n) _9?, (X)) | e— Tha secod row s fhe
?7 g{aa&“eu‘{(‘ ’} 3 .

In;‘}ea} a@ S‘olvcuﬁ f()r X S‘ud« t’L\a{” FOO:O) we :‘olvq_ )Ca( XSL‘J
thet  FOX) + DFX) (X=Xa) = O. The secad eétua‘l“(bl«( (s ealer do

Qolve Lam&c ot S o matrix Q/(l«a.h‘cm.
DF(XA) ()(—XA) = — F(Xn).
The reot ¢ called XM( ‘.

)(n’tl = xn "LDFCX )] F(X«)

Thg & the dheratim {urw«lq o the Nevtn's method . TF tells uc how

T “corred ' Xu to geb a debler appoximation for The root. The formula
ic awltude, to aing Adimencions, wot Just two dimengms. Tn other words, ore
can wse Nudpn nathod to solve o sgstem of L equatng aud b unknows.

Lt ws conpdar te Gircle X347 = 4 and the

bne 4=+l TL‘U have tws  onkesedon
-L//{7§ Po/a’f; as we can see on bthe p(‘cfur(. How 4o
/QyL we Solve ap/)rommafefj fov these mtersecttn

,70!?\*9 7 We need 1o solve the Sf,sfem
{ %L*%L’-"/CU

Y wt | .

We tt\a,t bf'(h-ﬂ ‘(fiv; fgf‘{LM_, (ld“o a FD{‘M L\))AO./L rl\L ﬂHS clre O

{ Wty -4 =0,
ca-‘n_—-( :0

Lt fluy)= Wy =4, 9lug) = y -x =L
T'L(, Sgsfm now becares )]‘V '3’()“?)26)
9(*(7):-0
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Dut xzm and mz_[g% :me]

q-x -1
Thew the rleration fw'w«iﬂ- of the Nestonls nethod o
Koy = Xo— [DFOGI) A )

We. \Aeuf to C.m«/ok}o ‘ﬂu, Aen‘v«:}i\m yafride c:w( (& rhverse

>
—£ (‘/ug) = 2% ) ?:E()(.(
Jr 9(7
o7 L -
5:(&7) =~ — ) o (xy4) = 1

—H'U&S, 2 Z}
DF(ry) = J: q4 4 J

The inverse of this 22 mekie i [’)7’:(1:9)]—‘2 1 [ 1 -297

2):‘(29 1 2 x

9)=2,

Now we can fewrife (%) ag

SO R R
gn ey 129, L 1 2%, Yn =X~ 1

dnu
TLa 6 the thratoom ,[];r‘rvw[« 13 fend ﬁnﬂ:gul) «fﬂ”"l ("m?n).

One can picle the ik poud  (xo195) close o the tree solutim. For
8m“~f[21 e Can &7['01‘- C\(olﬁo) = (sz)'

f??ﬂ We can ask Mafleh o de The iteratins for
-2 { . - s Lg ww’{;rnj (m“ﬂug)"
A / w0 ; y=2, h_?vf_fz

mitral pbih{ Lumber af iteratma

Sor k=l:n
ez E’u)g]— - ) <55\ 2] fa}{gl‘l(j 3—&-!]
x= all), (orad,l)) upda%(v?
g = a@);  (ora(zD) x and g

CM(
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