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DcuAtud (!.. t9D g'E ittici.trr codidds yhii:h provi& tur N.wrd.3 nEttbd c.n be
4plicd lo equariq (l).ott of rtc t ic sgrtrpd@s in oridnirt rhc coNlrg.E of l|l.

Nc*toni ir.Blioos is dar f/(. ) is LiprhiE @rinuoo1 i.c.

l . ' tu) -r t tv) l .L- lu_vl ,  tua\ ! .vED.
R.c.ndy, Prrrloiu [lt] .nd trtlr I9l prowd 6. convcrg.ncc of rhc
md! ScrEhl condirid!.

Thcy orly ''arm rta. f/{.) ir gOtd.r oonrinuas, rhr i3

It'lu, -t'(vl B\.lu-v?, fc alr u,vED,

emE '€(0,1I .  is  ronsanr.
All r!.s! !$oprio't lDd aiutB !E itr f&1 of kntorevictr rypc and, in ,.di@tar.for

p- l dlcF e$lrs @ bc rtduccd to rl|. lerrorovich tre@m.
h our opinid,fton a pti.ricat point of eicw ir i3 urfll to off.r conrcrgcnc. lllcorcns for te
N.wton\ n.Ood basd on e alcrmtitE ryp. of asmpdons. Conequcnrty,ii€ rblin s@l ofihis
plPcr 13 ro 9v. a w rcelt on thc conv.6.nce of the Newror,i nEtnod,ilrL.d i, t ds of nc
Xrnt'ovid, codiid!,uiry $!E r!..nr tlslr! [t ?]_

2. TIIE CONVEIGENCE THEORBM
For d|. sL of dDpticity of ctporitioi, *r Endq ctrtf ro fic oo. dimcnronal (*, sin@
rll Errlrs catr b. e$ity .hrittd in tnc f crs by a ,nprc conporcnt_ur5. cxrersiotr.Th.
follo ng lh.oleE is protld in l4ll

Tnco|lm 2.l.Ze-, F,Ja,Dl-t b. a rcat l1/dttio. d.frEd o^ rh. LtenNI I =lo,bl ,lrisking
h. lotlo,i^s @idilions

I t )  pec! t2,b l  a td t t lx)  ao,  fur .act  xet2,b j ,

! .61nlF/( t  l ,  r - tal  lp,(r)  l ,

(3)
N.wtM'3 rerhod uDder

EXTE

Ih.^ rh. N.tio|'s it.rotio,J tiv, I

x-' -x'- 
;

arwSn to d, th. lniqu. tul@io,

tx-- .  t< l t ' (x. '  I

Pot By applying thc m€a. rnE I

|  . ' t -
x--,  - . l r  - : : l- -  I  r '+

P' lc - )\,_x.-vGj
w h . E  c , ' . + 0 ( ; ! - c ) ,  0 < a < '

N@, ftom (l'r) and rhe cmF.

. _n  x  L - .P , ( )1
,.y.t I F'1,,)

which tog.lhcr wnh (?) and by an tr

lrr".r-.1.r" 1,(.

rd @h xo€ Ia,Dl .

H(rewr, ondition 14,), *hr

guarant. lh'r r. [a,Dl ie .n ]

pcn_bL to cacn ar a ccnain !.p p i

D'E lo dEE pdsibl. dificuhi.r.€ r

by con!.nicnc! by F r@ ard) d.fix

(4)
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fh., ttu N.eton't iknrio6 tiwn hr

P(rtx' l-x!_?' i ; i , ,ro

@nw$s to d, ttQ l,nqu totatton 6 Flxt-o in r, lo..a.h xdFr, vtth

t '"- ' t3 ' '  
;r" tx,_r".,1, r>o

P.of. By applyins dE n€ar rd'l. rlcocn (s.. l3l, t1l. fo. a Dd! ddritcd proof) ee obnin

I  F t ! .  \ 1
I - r- ' r l1- j - -+l  { ' . -c),  a:o (7)

t ! ''!) I

, l I . I

&, - ! . . # (x , - . r , , r 0 ,  (8 )

eh.E c ! - . . ! ( r ! - . r .  0<O<1.

Now, no!! (Fr) aad rtl. @|np..tl.s of r irE$,s@

*_** l_ riryr 1.,.Lr. ,  I  F, (x) l
which togcter *ilh (?) ri'd by atr induciion prce$ yierd,

l . : ' ! - . l3r"  l { , - r  l ,  '>0.

for @h r.€ la,Dl .

HoeEr. condition (r.). *hich is *.:trd rlui lhe @Egonding on in [ro],des nor

8uatu@ thaf r. ta,Dl k an inEianr s.r sith e+6r lo ihc ir.rarioo (5),rh$ is,ir i,
pcsible ro t@h .r a erain 9.p p lo the lihsrion ,,aI.
Drc ro rh.e po$ibl. difliculrjB,s! ceid.r ! poloog.lio of F lo rtE wbo|c ral dk l&mr.d
oy conEnicne by F roo rnd) d€fined s foltows

8l
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fd  c .ch  x6(ar r r l  lnd  y€( r ;b

For rh. p@f of tn. c(ftlrdti

af.r ro tEl.

l ) k i r 6 Y l o s l n l n

ta_ v
which is an equilil.nr fm of (er

3. EXAMPLES AND CONCLUSIO

Lll u! consider a systen of 0E rffi

Vt \E '  
' t \ t 'Y ' '

{
P ' l c l - t 1 l Y l

I v to) --r /2
l z ( O ) - - r / 2 ,

and l.t us denoc t.lt! t:) . D- |

x t t )  - l y l t )  ,  r ( t ) ) . ,  c : o  d
Thei,p.otrl.n (9) - (10) 6i tE Enc

I ' t c t= t ' x ' :
lX(ol -n,

aid the inplict Eul.r's disEiian6

z" ' .= xr 'b ' f

d t  r !  r . {  and o-co(r ,<.  . .

IF ' ( ! )  
(x- . )  . ' ( ! ) .  i f  x<!

P(x)  . l  F($.  j r  ' .€ t

lPrlbt lr-bl +Fb't , it ')b,

N@,j f  fd$!r . iE l l . r ,E| | 'E . r t<. ,  6cn

"-,,*--{5L.*-- 
r"('r t+:at 'rt't -a- t:(e) ,r,' -  '  P ' \ r ;  '  P l . )  P ' (a)

b.ciu. frm (r!)-(r,) il (lirla t(a).t,(.) <o.

For xr>D. rc rJdoSddl dcdE

P(r-) Ftl}) lL-!) +Flb)
+t'\- p,k)-'\- ---i'ad- '

*- ,-5--{ !L15,- P.lb,

b@!. F{D) F'(b) >o- Hrl/itrg in vid dur (rJ coNlrt.i lo c rld i<.<D, w.

deduc. thar, b.giMing frm. elllin lrt* p. .eE n.ccrsily !h!I hlrr

,,ar.
FiDlly, c$irution (6) mir bc obtlincd frm (E).

L[|rt.. l)In 6. pftr'I. ofrotuo.lwici' l|c cooditid'. $ (3) o. {1) dlccor\llre.lc of

d€ taslm .' m.dod i! qudrilic, whil€ or. crlmrd@ (6) h6,ev!r ih@3 a lii€ar co.re.B.ncci

2)Fd thc o'dincniiod.l c.i, 1.,

ta ,Dl  .  Ia ! ,D,1 :  tar ,Al  r . , . r la . ,DJ l ld  F-  lP!  Pr . . , ,  P. ) ,

Thc.ddiridr (Pr) -(r'J b.6nc nTerivlly (ddition {Pr), sl ch is! condiiio. of
Mir.flh t F. c. tlzl. hay bc Mtdcd fci or ps0or$):

I r t  F € c t l a t b l , , d . t  I P l ( r l . o ,  f o r @ h  x € t a r l l

r ld  {P/( r ) l { .P(r )  <o,  I / (D) '1 .P( t )  >o;

{ t ' '  )  l r -  ( t { ( r . } l  { .F-r  (y)  l i r ,
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rc @h x€larbl lid y€(a;D), and !n esinit@.inilar ro(O hold! fd rh. D

Fd dE prrof of dE dllspoldiig conrrg.G th.@h in dE n{inenlio@l ca!., wc

Ef.. io tEl.

3)lr is casy 10 s rhlt ftun (fi ve obrain for m=l

E- !:Ji-tsa, x.ye v,bl'  t ' tx )

*hich i5 an.qu'nlc fm of (I'rt in Thcorcn 2.-.

3. EXAMPLBS AND CONCLUSIONS

ld us coBide. a rlsted of tr4 fonn

V' l t l  = t t ly l t l  I r ( t t  )
l _  ( 9 )
V' l  c t  - t  ty( t t ,z t t l l

I  Y(o)=- t /2{ (r0)
I ,(o) --1l2,

and lc t  ! r .brn f=( t !  f2) ,  t - I -1,11: [ - r , t l ,

x l t )  - ly l t )  ,  ' ( t l r ' ,  t>0 . t i  i -  l -1 /2, -7/21!-
Tl'.n,p.drlcn (9) ' (10) c'n bc wri!.i .s

F/ ( r ) - ! ( r ( r ) ) ,  t >  o ,
{  (11)
lx(o) {l-,

and dE impli.n Eubfs diriaizrtid fd (ll) d $€ i.cml Io,fl lca& ro rtr follou,ins

xbr=xDlbot(xb)  t  r .0 ,1,  . , . , !a-1 (12)

$h.E , ] lor i l  lnd 0=ao<cr<, . ,<c, . r  is  a d iv is ion of  IO! f l  and



86 V EERINDE

h,- tba-  E, ,  a .O,  L, , . . .  E- I .

Wc shdl app.olimrl! xlt") by x", lhcnforc al €ach sr.p lD (12),ih€ NeMon ii.Btion3

(ecordins to (2') ) sr! thc following

(r-n"f /Lr l  Lrh'-rr)  = -  lxt-a,-h"t{Jrr ,  ,  k o,L,2,, . , ,  (13)

wh.G ro.x,. We dlill ,pproxinen rhc cr*r solurion .{,r ot (t2) hy xt, f6 .

$i table t>0.
The diffcrcncc cquation (l l) sho\ls w€ ncd in facr to apply rhc llcwton's Dcihod for rh€

cqut ion F(t tot  with P(x) =x-ro-t f( ' ) ,  n>0,t .€D gi l€n.

For or plEscl| purpo..! lct us consider dE problcm (9)-(10) wirh f(.r) erh d|ar !'(r)
&f io.ddDksiwnby

F ( u . v ) . ( - u ' . u . - y . + v ) " ,  f o .  u , v € [ - 1 , 0 ) ,

Plu, v l  - l -D.+u,v.+wra, for u€l-1.0) and v€10,1)

Plu,v)=lu'+u,-v '+wlr,  for u€10,11 and v€[-1,0)

Flu,vl- l t l  +! ,v.avlr ,  fd u,v€[0,1t -

ll is.asy !o !.. d|ar P(tJ -0 h.!. uniqu. lolution J.=(0,0)€r-

Firsly, fet us v€rify condidon (fr') in fic cac u, wE l-1 , O) (rh. o(her rhiEc c{sca may

be ualogdsly tr!{ted).

l f  t - (u,  d,  d|€

ol
-?vall

and det F,(&. (1-2u)

(Pz1 is true.

for all l]. v€ t-1,0), ro the fi.st condiiion in

For the lad two crnditio0s in (pt, and D- (1,1)  ,

EXTEF"DED

Ia us obimc lhat  a. ( -1, -1)

tF ' (a)  l -1F(a)

|  , ,
lr-r,F/{r I {.r(v) 1"2 l+

L  \ I

f o r  ( u .  v ) ,  ( 6 , t )  € t - ; , 0 ) x ( - :

lndccd

2 l . s - u l < 1 < 1 1 - 2 u 1 ,  f c

t 
"o". 

-13::41 < ! . *o 'o -.
l7-2u])  a

Thcefor! tbc Nevtotr s itcdtions coft€r

Duc to thc crpreieon of F, it s..mi lh.!

rype (3) or (4) than our condnion (F,) q

So, w€ think our convcrgtne dt.,

n-dimen|ionrlcrse may b. us.ful in lol
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1. NrnoDUCTl,

Th6 pulpos€ of th;
defirit€ne$ of homq

rr(n,f) =I{

i.6., of tb6 qu..tjon '

{ rl,
I at! =,{*?t', r

holds. Eer€, 4r €
eL e tr, 4,BL,c
Br, Cr g}'tndetric f(
such that S is Eymn

Recently, ciarr
have b€€n giwn blr
Hamiltonian difcrc

A?^ = ,4*t^+r +


