Fe[»\lbe(j Me,-(—kod C Embedlel KK “'\ormu.la >
- 5t erdar 4cwnracy wericble Five s-[-ep, on’j é 'ﬁt cells

Gl'ev\c,rq,uj) gK ("l"'M'B - m ocders lh;jhcr 'H-‘.au “l -
reiuﬂres rore flhauw wmn add 4 itoval 'F: C‘-KS/

but ust weore +thay <2 .

Fel-.ll,ers discovered anw KKS o:#, 6 £= Cell 5
ks Wt Cyn, xad
oo = W (v bk, 2+ azh)
kye W ¢y, v byl tby by, %+ a3k

ke = Ll-F(g“+bb‘h' «bbth_’_-».,,«»be;-kf-) xu + ag h >

\\5“*‘-. ﬂn“Cul‘t*C?-L?-"C?,ks*c«kq*c{ks' « Ceoleg
= Ylxeh) + O(LE) RKS

Hat elso aield e 4#‘ ordesr nethod (2)('-() wid Ho
Sawe €7 calls

% * ¥ * * x
% = 514 “ C‘ lit-k C?. k?— *C}k& '('C,( ’<‘( ""C“'<" *CG k‘

= ylxeh) =~ 5(4$-> RrY

The a;'s and bgj's are Ha Saume, 'for bo'H«, Lt Hhe

%
C;'s and C; ’s are Jdifferent,

The Paramc'l'ers c‘owmoulj used rowadays are Jdue to Cks'«. andd Kdup
(see &4 MNumerical ﬁeclpes)



e Je,-l- ax REKS ( S ocder rietiod ) AND

au estiviate o¥ e ecrror .

6
A = Yua -5::\ i {4:., (C‘i —Ci*3k£ - 9(4‘)

PRRE N °“'"J 23 "?': calls . More eflicient Hhan ZKY-bosed
step l’\alvinj /dom\o\iu.s .

A S Le{lore 3 }": s-lefsi?_e. ("c arrent Pf‘oalu.cn-.s Aagrrg““'

we waut gfepsize h,., . Mt produces |Au., ) T €
'3 Y
A‘v L\ - IAV\‘C‘-Q = ‘/‘C‘&fl‘ﬁ.l*. l ._é_. ,l 7 sf
Lewrreat '/M_ = 0.2

l\d N umerical azcz\oes notation

Ao\
I“o = Sk'<—2> it 2L = 0.9
4,

Proctical iwcpleneutation Issueg req a.ml:uj Ao, +le desired
Aclwroa cj
- carren-ﬂj Qe 4.550 lw(-e Ij value
-~ diffecet Lo every Com pouewt OF
- A:S; :ere.u.-\- 4om.Pom e-d's Mq,J 4:{{"?!‘ ordlrs OF MAJ ] n.'l' q.lq

- not Je.ue.m\ for  lifferedt problems

Y

"t

better : want solution “3004( 1o owe Far’r w Jo®



-b
Set A, = & 5_ w.’-uq € = (o - relative ecror
+olerance

bu.* L\)Lg'l‘ ;.F 3 DSCZKA.’&CS (a\\d a o &mgéilﬂqes 3 ‘?

sSet Ao * € Yeale

lv\ N zode
~20
o ©
jscq‘(“) = ,jc‘)l + ] lf\djd«x(’i)( Ty
7,
7p
27 \') A - 'FW' ecclh. vecfar dicensiou

- i la(:)lc ©,  Ysxale is set by Hewe derivative

A W
l"neq:: S L‘ ) —_— use laran‘l‘ relatve
mm (2=, ...m) error 4, over all
Ao
l/“
= S L ( " oiw ) & jjsC“(e) > cow\Punen'fs
5e/f
"‘IV\
= S \4-( WA ) >
? e’ 55(«\-2
use \o.rses{‘ Hece (D) to coctral step size

€ 35(‘&.\{ (.{)



A\{'Crwr"?\ﬁelj , ma.J waut 4o ,:‘IM.'{' J/obql erco(
( érvor a,’& “F:V\a( ;M‘ltfa r'n._'l,‘\.on Po:h:l' 3,

jlo)au\ ercer lwit = Na, = +p-4&: A,

h
an’e AO ~ k ('l'arag,* Qccor &4‘ c $+fP 6110(‘.\&
scale  with W)
choose Ay, = & h 4'3/4?( es wm NR's JS:«JQ

|/)—
Eu“ +henw our ‘-Cor'mu.(a 140 = 14‘ )%) needs +o
l

cl«n.«.ac ( siue JlaLc.l eccor ~ (L) )

1)4
+ ho = by | 2o |
A,
Note Hay Y4 = o278
ol '/g 2 0.2 are wnot 4oo A.’.Were..:&.

NK '\'zokes e Prc.sma;‘u‘c. ) Sevw.rq,\ 5 Owdk conservetive
aPProc«c.L\ ( not 'wxc.rta.sih.j ar &ecrec.s?nj W oo wmuwekh e s+e93.

L\.)L\.QV\ %4 f{&S;Aj $+€P si2e ( A, 4 A, )
A o-20 (3&!45 swalle~ h, Hay
us ‘f\°= S ]/I‘ )__ﬁ’ wo e prcmemf o o.zs')
4,

L-«.‘\' "'o < 5'14( (U\?PQP livit owe ﬁrﬂpsize increcse )



Lohen Aecn-ca.s;uﬂ step <ize (a, > A)

A O .2 (gieWds  sueller h, +eas,
Wse l'\o = S h, ) — 2 with Cxpouent of o.26 )
4,

lowr lined ow stepsize

decrease

Alse  cleecle Lot h does net become
Yoo sﬂ—m.l() ie , chacle Hot x+h ¥+ «

“These c.spe ks a‘F e IM—;P lencentation are
not ¢ 33 ourows , bt  are experience -ba.sece)
prechical steps Y produce robust code
HoXx wl solve nmost pcob Jwes .

(Aser MK$J€ SMW\B o(-e,rrvs ‘I:ULA C;b cOLL '('\«a,'(‘
~e turns dyd x ( f(g,'x) >

-
ad.  wnittal\ize 3 X

Pork o‘? £ ro'be.é(\ 2 deals w e u.iﬁv\a NR code
‘l'o solve o ?\Ajs?c.s Pmbleu



A?p-zncl‘\x - Detals on Sloloal ecrov
A, - ercor es-(’m..c.:("e at e 54{{) -~ @[h{)
4,2 ¢\

Ay, - desired locel ertor As = él«%
x

A\a - G.?Pro’l, slo\aa\ error -

a3 = maA, ~ A~ B(LY) = >
W

A? - des:ired aloba,\ erftof -

§ -
A, = ehdy N~ eldy L . e d
Zé' A W Iﬁ'
u
L\ D = A|é = \r\q = ﬁs
\"::'LQD‘; Ag \’\:‘cw A%-
"c\
Mey, = \4( AadNY < aa/a,(> e\,\o%/h>
AR A/



