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IIIf,XEIEII{E XXmTTETbHE( lrlll[ClHnn HA oil fln
florryqE f, olE(f, IIfiPmtGIX

HA HEENY.MPfiOR CNTB

E.I.Eif,opoaa

B rnr.e [I] ElptrrfierNa traio[rra nprxersrrr 3 1ar noayrremr
dlonor norp{floclr q[Hoatnot cn alH-rHT6lr[or,qm r nor] DH p,q
rairx oqeHor.

B xaaolqel po6olc tl.r{r no xoroly aoragaroJIlxt.k ButncJrernl

[3 , 6] c norqb nanata nporprr [4 , 5] yay.aena q[Ha qenrs
paOmu tll, rrailctolar 6c! ndqr ODl, r noayena oAHa Holar qeH-
ra flor?{Hoc!fi na nepaqrr,eHo [ByEIrHoi cerrc.

Xu 6ypo lcnorbsoBrb o6o,latrr r oa6oru [I, u.2, $I2]. IIo-
Jry€tgrr r 9?d rlpar?arD6, a 

"arlc 
r pe6ot [2J cl€fif,r rolro sa-

tlrrca"! cJranEr dpasfl:
Eorr r(r 'y) e r!(o), to

g({ r llsr(r,r) - r(r,y)[c s c|lliloii[ ltr(r, y)[u , (1)

rtlc o - Hcrorq)d norryqlcrrrut lpaylo'tmr, sr(l.r) - xHrqrnorr-
gf,dmrt c[reftr rqlol cnendrr, rorefll r rrlEdr xr rloyForbr f,oB

Itaaal I: sr(-ry) . a:+b, +o, f, comgg€! co gna.orqern f(r,y)
! rFnlax rpeylorurror, [. filtrt(-

rl:

'rrorol 
rr Broprfi EtrorsBq[Bur fi,rfioa f .

4rol., xa GCcclEa
- rcf,oreEir lt.x

B
BOp! Erpiqu, coara-

cootFr(}l ll co cugc-
rd rq[rt[ fi, ![rolat 6tat o[xopq[Hs (npr samne
rpcylorl|lrE no[o6H tJ,f,[$mra yncaarci Ha f,ei!fi-
qtr?l' sqo6ri).r rHEErrIrxr.a npr qlt,rra r scpra,lHor olpaerrr
o"nocrrcrDno oc.t rooplrBr, r I. [F. tr.llu lomru 6mi
r otnoc*tattf,o r,t

r3r t-
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P, - Fprlu lpe]trorlblilflEa.
pl P€O

{,(r) ={-,r) -f(x,r) -Er(r,x),

q(*., r) = 11r.-r) t 
lPt 'of (r ,y) 1. +

o. 06oaHawIM [rt "oq-

yr

I
v

(r.-v)oo'tO(r,v)av +

Q)

? * fi r.-r) t l[Do "f(-,y) ll. + 1r.-r I Ir.-rl 111r' 
rt(x,y) 

tr-.

0ueuqgnoroit(r,y) - Dte(x,y) , q(Pr) = q(x. ,x1)=o (1=1 ,2 ,3) .
Tonqa ne [I, c.. 99, {opqyaa (9) r [arD.lciuat alenra ]r

elJry rloFo, rr!!o {p.) = o (1 = rr2,3), norr1Flagr

l(p.)l = l+(r,y).1 = l(r.-x)Dr'o{x,y) * (r.-tr)oo'r.q(r,y) +

ll

* (-r - ")f ot'l{r,v)aY1s
v

s l(rr-r)ol 'o4(r,y) + (r.-to)oo '00{*.,y) | + e(r.,r) (r+ ,z B1 .
Eorn ererpeilaJtbHer nar -Gprrrr 4(r) xa o toqf,a Po Ho(o-

qxtet Brl1rrpr! o r [o rs neo6xogrrolo yclroB[f, Bngrpeir]rra xrcox:
Dr'o{-o,xo) = o, Dortq(-orro) = o, n mr inoryvaar lo(Po)l =s Q(Pr,Po) (td,2,3 ) ' olryxa cJler,],e!' qro

ls(po)l 3 ,;H,, Q(Pr,ro).. (3)

. Eorr Eoqm Po Hatoflmcr Ea r?amiqe qle]/folbrtrrm (na cropcn
P.Po), ro rrporstoqnar 0 no HaeaB,rexm oroi qlqpoiu B ?otmc Po

godna 6*lr paura 0. 0ra r4lonsrogxat nporqpqrronaJrbHa BHpSeBm
(x.-r.)Dt,o0(-ortro) + (r.-1.)oo"dro, tr6) . Ilocromqr Ellopu
fo?r,FF" rorrltrneapHu tf,lopy ,]r. , "o 

orer[a, (rr - -o)Driog r
+ (tr. - tro)Do'rg.g (rit;a). Tarrx o6pasor, ecJil roqne Po.[m!-xa
gt@oleP P.to

'a!'

It{po) | f ntn (e(p., ro), e(r.,ro) ) ((n,a) - (\ 2), (a 3), (3,1)}. (4)

}ls coocnuerrf (2)-(4) EoJr]^uox cleHry Lrr reBof, uacrx (I) a.
Bs{[e:

I
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o(d < nar (A(d, ?(o)),
o' ' ,"":B .=fl?,,Q('.'"o)

(s)

(6)

G coolrlcrqBr crrl/tramr EoFqa roqra Po Haxq[mcf, myrpx o),

?t' = a-,'r=,,,,.)fr,r),tr,r) 
"o$n .*(Q("'Po) 'q(P" "Po) 

) (?)

(6 comadrctalcr cryqm, iofna roqra po Haxo1urcn na rpaxrue o ).
&r onpelelerur EcofiqreHroB a.... B BEa 6Hxr (I) xaxo4ru

narcn4rur o?Hdnernf, 6', ? r mpmeffirfi'aua 11011i ll D'f llv . B rer
cJIl^laA, fOF[a 9"{ SHpafeHrt Crlltrlto, cJtoillB nJrt non]rqeHri roHnl,e!-
Hoi il1enroi aBarmrecrxxr i{eroAem{, lrfiHo nprueHrab ,loragareJrbxue
Butrrcr€Hf,i He 98il [3].

B lanHor crwae rpe6]rercr onpereJrmb u (cxryx Ha iflfieer*
BceBoaMmHnr rpovrorbnrroB. [cnoDayt BureoflrgqeHHr€ cBorctrBa

i!^rl(wo0rara ll . llu, sarcHrlu sfo rorokoerBo rornamHrfl no[rorced!-
ror Bosrrdflo renrtrei pasr*epxocl[. [s cBof,cfB i[ynrnuoxaaa [ . [*,
Hopx ll.lh n coolH@em (2)-(7) noryqs€ur qro npr cagrne, Folro-

"arn,, 
septarDxofl o"pef,eHrn olHocmerBHo oca, x r, y, nep€n] epa-

u:l Ert{H QeyfoJrbHrra, a aeftie flpx garGr€ x Ha yr , Ha x o6e

clapoxu coorxcroHnr (I) m6o oeratrTci Hexar@HHrotri, JM6o l Hfialr-
cr Ha oAHo lt !o e tatcJror r.e. BrQe elI{6 .!Jri cpv He ,giGHtf?cr.
Cmgoaateasno, He l,roJrtt o6qxoctr, trof,Ho cumart, qro B rar[oi
tpeyPoJrbHrlte ccrl rarar Bepl!f,Ha, ltTo EcE .l]pe]noJrsHrn nefxr B o[-
Ho{ rBlpaBre or sioi EeoxHH; aty Bp0rrHy ycroBrucf, o6ogHatratb
qepes Pr' (o,o) n 6ylcx crtrr!8?E oror naApan" nepBrtr. Kpore tono,
fofiHo ctrntalBr rmo caxol 6orBrol llpclllxei o ria ocn xoeAxHaa 6y-
[e" npoetclut He @E r elopolor tpoyroJrH ta PrPt , ttpllqgr ilanHo
normmB ee paBHol I.

lbrx o6paadr, B Aarbr€herf flpelnoraFerct
pr = (o,o), r.- (1,1r) (o s yes 1), rr'(rr,rr) (o: rr;rr<1).(8)

Paccrolprr l;a npri€pa.
IIH0IEP I. B pa6or6 [I, teeexe 2.I0] roryrr.Ha oqeara

n s,(t,r) - tir,y)llc a!'1 oat(r,y)[. ,

!

t



mg b - [rrHs Hail6orDrei srqtclE l?oy?olHfiEa o'

[Dtr(r,y)i.. ,:=. tO 
o'r't(-,y)[. 

],
('$

?.€o B o60ilraqgHrn (I) llallp = . rfi.,r,|r,.P, l, [' [, - I' ll.'

cpr =*. fireer

EsA
2

tr'
at= a)

3np(i , E ),

8up
o

,
rJ

-ca gup
o

ad.
llof,f [o2t(x,y) [.

c-o}fl.o .=S,r( lrr-ro ltlYt-Yo l)'
na-(1+yl,-i.yi, (t--r)

Pacoanpnrar o a o6raerr (8), na (2), (3), r (9) Eoryqaaa

gTI'
oSX. 

'=, 'trrS't
rn=xa-or lr=1

(1o)t)

I[e o - (uepenarnn) tpe]norrmt e Bprrmm' (-., tr.)r.(r., trr),
(-rrrr). 0[cnla t:rr E satrrerEaaier afiatoFrEro.' 66o$ia.ilr lE.-Pr[r' lrr--Jl+lyr-rrl (Pn . (r.,tr.)), (Po]=

=.=ntlr["-Po[i'
trUf,. Sraqcnrc r(o) = arpl(po) [ oc"r !as t-

cf, an6o B !o.,tre. o**
F1-Po[, ' F.-Pol. ' IPr'aoli, (11)

lr6o Ha Fpanrqeo.
trAUIAIEIECIBO. Ilpegnormx, qlo erclp@rHrar Ari o ?oqra

Fo = (torio) naonmcr s3rqtx o' ao (II) rJIt Ecc Fe luotnclct.
tonga aourmx crcgywc 1E cJ{ rar.

r) (fio) . tr.-Fo[. < lnr-Foln s [P. - Fo[r. B rro.r arrao

4rr toril P. ' (to+s(foo.), io . "(io - vJ), rac € ) o, Eof,ytlar

Fr-PG[r.= (1+c)(llo.8rl+ lio-vrl) > Ft-Fol, . Cngoatctltro.ltt

tgt
I



trQoatoqHo Etrorio G 6lEetr (PG) > (io) , ttro rlpotf,Boperrxr npeqnoro-
reHxro 06 gterDgmrbHoelll toqrfl P^.

2) o(io)'= lp,-froflr= 1pr-F" il; < 1r*- !o1n. paccuorpr Mroie-

crBo roqeR ( or?esor) p. = Go + tr<., io + u<"), t e I o,tr], Fqe

!r=1' eou io ---.lo; k= -1 , ecrr lo-rr <oi ki=1' ecnn
to-yJ:oi k. = {, ScrI lo-yl < Oi q laroer qro toqra ,.i n"-

;m Ha rrpaHnlg o. 0oernqnor.q:ra rn6oFo t€[o,tr ]-cflpaBtrrtiBu He-
pa*Hc|Be llPr - Prllr > flPo-Prllr, ll Pr - PrRr a llPo - Prllr .rlaree
EO3IfiHtl CJte[yUXe noqcJrrqer.

..) I/I1 rcex t € [o,tr] ruean lpr-pr llr > ( Fo ). Tor.aa
o{Prr) : o(Po), Prr Harolrrcfi Ra tpdnnl€ o.

6) Clqecraynr, 1 6 (o,trl raEle, rlro [r"-r. il.=o(io ) .nyor
t', - MrHrrarbHe ,g Hf,x.

Ec* llP.. - Pr[i = llP.. - Pr[, = (i), ro uu norwaau (II).
Ecrr ne rorr 6x ofira rg srrx qB.t Hopx,Banpllrppr llPt.-lrllr >

, (S"), ?o r qos!!!o![ro reroi raBo, o[pocfl{ocfl t. 6Jner

llPr-Prllr > c(?o ) (no HerpepxBt{ocrn) r llP.-Pr ll., > l(Fo) (no nocr-
poexm). Ho rorEa nu ltprrq[x [ ],re pacciroa?eHHory cryqm I. ,l€H-
xa [oiageHe.

Ecm 

"auD 

(Po) loccrnaalca Ha l?anxqe o, To [paa, qac[6

(Ioi qexraalrcr Efirqnroi E. Qlenr.rx Errxr Hy E, rlr srono pae-
cxorpf,x cryqar, noFla _sup o(Po) .lomrraetcr rrylpr.r o. 06osxa -' Po co
qxn s?y loqRy p(r,y), ?orrtra coorHoneHro (II) c yqeror (8) npr.r-
Hf,IAEf EE:

r+y = l-r+ly.-tr| = 1:r-rl + lrr-r l. (J2')

llocroluy roura (r,y)e o , ro nooplrnara y s oar (r., r'r).
3lecr aosrmxu cryqax: a) y < ye, o < y, <1,6) o s yz s Jsxr<1 .
I cnyqae "an xs nepaoro parrnq[E a (I2) noayuaau, uro x + y =

=to.
rs [B!rx

vJ. B cay.rac "6i Halhi BeereHrf, [Ir x,y qepes xr,y,,Jt
par len! r (I2) , noayqaar, mo

'.,=f (1,,-*l- ",.9
I38



Tarru o6pa3oM, dteHta .qni lerxurml t nprHrxe€r Br[:

nar((r.y.).",f( l*r-3 * ,r.31'I
sup . (13)

o<va 'rr,v!<1 oar(1+yl ,:!+vl,(1-rr) a+(Ir-lr) ')

Arf, r(oHq)erno, olenm E no i[oprayrc (I3) ryrnner atloDx?x
noxcRa r.ro6arrbHopo gRcrpe ln.e [5] c nd{@rm narera rlpolPam, [4 ],
ro[oput 4an peBynlrar: A € [0r25i 0,28]. 0qeHxa rErrnqmru E npec-
cr B i[opMynax, npxe4eHHux e [I, c. 92 ]: A = 0,25.

nrr yrouxexrr nonJegr{Horo pesyr6rare 6BJt npxuei€H a.rropxrrir
noxcra .qorasarerbetBa HapaEHcrBa B roHettrro epHotr orpaRrrreHHoi 06-
rqcln TNEQIR [,t]. BEqlcneHrr Ha 0B!, E-I033 c llprrlet€nneM 3!oFo
arropxrMe notrasan , qro A < 0126.

TEOPE|A I. r{Meer xe cr o Hepa Be B c? B o:

ll sr(x,y) - r(x.y)ll. s h2 0.25 ll Def(x, y)llo.

3ro{ pesy[trar yn]^maer BElerpre[enrJm oqerry pa6oru [Il.
nH,mEP 2. Paccuotpru sq4aq;. Hairr oq€Hxr qrri BeJIrum dr ,

c2r c' B B4afeHrx

o(d < (e.,ll D2,of ll.. + azllDr'rf ll- + .!r ll Do'2f ll-) [ a lli, (14)

Frte

1o[f = Inre.l'a+ lP"Prle + lPrPr12. (15)

B ouy errarerprrr qr = ..r. 06osrar&r E! ,e! (1=1 ,2 3) xcrri -
rfuuxeHrbr qJrr MHdrecrB 6ynKurl[ f, y roropr!( sRerpexarbHai roqra
Po Hafiormci Ety{pr x Ha lpaHfiue o, coorelccaemro.Totaa xlie€M:

ei = uar(d.,?.) , c. = uar(dr, !r) ' (16)

B cryqae, RoFqa roq&r Po ,efirr BBllTpr o, conocreBrrt coor -
nmenrr (2), (3) r (I4), nolrlneex Dupa:rcnxe narE ,d. s eue.

E <!

ar=t,
.:$:,r,( 

flollil r,"i$l.o ,=,$i, 
('.-*"))'

(1?)
t"=",,il!, t 

".ff (*.$La r=ff, ,, I 
(*'-"u) (r'-vo ) I )'

B crlruae, Rorqa roqf,a Po reftm Ha rpaHxqe O (Ha crQ-o€ lP)r{s (2), (4), (I4) nor]nraax aHareFrqHo (I?) atparerxe g.na E., E..

I3!'



D elc crJ,qaa Enrmra cJrc[]qeFo q[,a urrncrrotrer lDnoqpaqglEn-
no:

,oHJ. rS, ltt'oull vt-rol =+ t -'-roll tr'-tro l'

,r crcloEarctDtrot

E, =*r,Sl,r,(tro!; i r,rff,,t-.--rt'),

?. = r.,t1*rtno6'+r,g-!f ,,lxr--rIlr.-r,t) '

-l- -

(18)

qlo
C yqclc yotoilr (8) rnclrmrE IJrr E, rfiro nallr B rEtor

+"* ( -f,, (r - rr)t )
d, =+ o$r Ir 'trrSr 1*ri*rf+r!+(f-rr) t*(r.-rr) t

-+

r-iTr;l

Eup

ret
$rrsr

E-= 1 arp
' 8 t,y

-ct=

(*-r)' .t.
fux!+(1--r) 2 16

(ae)

IIpr nay:r dnropoaamrrr Efrtru l?€]rrorrtfira pmiryr Hqpd
(I5) locrmmer, troDEa tpe.rbr Beporne Hqq[mer nooapesnre slofi
ifirerponnnoi crqrorr. 06osraqar qqpes r,t qp€qrr loi clloporu,
gu rorqlol qocrrnagrcr rarcnryx D ruclrxrare rcpeoil xJm Bleol
i[oprya (I8), norycacx

F.

r! (2o)

(L)-

1
L2

1a

-,*t"*(s).. (;))
1
1 rrV -e+yr+ 211

2
+ v

2

Ilocrortry llenoape[ecEmo norrytritb. qenry 4Jtr t1r r?o iBJri-
crcr E[ecD ootorrol oa[aci, atralrmrtpemrn ElqE,amr no Qopryrar
(8); (I5), (IZ1 lpJ[Hor ttpmrilr [otlasetcJrbnrD BurrxcJreHrr xa 0Bll.
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_t

l{o coorxcnexri (16), (2I) cJrel]rer, qro qnr noJlyqexrr loq]roro
*larreHl.ti a2 .[oe[a?OEtO [ORagaT6 HepaEEHCf, Bo:

E"t4'd"' Q2)'L2
troropoa B cmy (I5) Banrctloaercr B B{qe

! _ rrn (ro yo.(1-xo) lyr-yJ,lrr-rollyr-yol) , o (23)
!2 l+y!+rl+y! + (1 - rr)t + (r. - ir)2

g o6racrx o s yr,r!,yrs 1, Toqra (ro,lo) nprnqqre*nr ,rpeyro,rt -
Hrrv o c Epfiria r a (8). .Ur nprB.qeHrr o6rimr sxarrenni (xo,yJ
r npfloyrorBHoi BEAelr sal,eHy Irepei{eHHED( no riopryra

xo = u+ (l-u')'.xr 
(o su s1, o <v<1),

to = uy. + (1-u)vyr.

Torga coonxoexre (23) neFmcxaaeicr B Br4e

tr(y",rr,yr,u,v) > o, (24)

O < yr ,xr ,y, ,u,v 3 1 , (25)

tEc

r=l-
L2

Dtn(Ao,Aa,Ar)

t
l. . (u+(1-u)vrr) (wr+(l-u)wr) ,

A8 = (1-u) 2(1-vrr) 1r.-wrl,

ro = l(1-(1-u)v)r, - ul.l(1-(1-u)v)yr*y.1,

lr, = l.yllll + r! + (1-rr)! . (v.-rr)".

f (24)-(5) 6H, nIrrEHeH &,rropxrx ndcf,a [ottasaretrEcrEA He-
IrlDHsrla ! rolcrtrtonptol oqraHxqeHEol o6racrr DtFnEa [ 4J.Ionasa-
rarDnra BHr cranrr Ha aB EC-I033 c rqrnrrrcHrctr o"oFo armprtm
(Ira ?6{? oarc) loras.rr HapaEnerga (24)-(25), e crleroorerbror i
l22t.

}{! coo"Bdcflri (16),(19)-(22) no4^le6r c,lcAwt p.!yrlr.r.

I4I



TtsoPBlA2.Cnpaa.AriEa
[ar(:,y) - !(!,r) [c <

sL { pr 'og1-rrt "r[..lpo 
,trU( 1rrr" li+ lprrr l.+lp.p! lt) .

F!,e Pr,Pr, P, -EeptrxEu rpeyFoxbHr{ra O,B
Rotopor onpslereHa 6yHnqrr f(r,y).

Ilpraeqex rpnaepu, [orasdEatrqxe, ru'o a[or pegyrbra" roE ri.
Ilycrb e - f,.Jrc qrcro. Ilolorm f(r,y) . t11-r1 - (1t24) " 1r-'";,

8G

o: r, = (o,o), Pr. (1.1), P fl:^/Zte l/2-d. Toqa f(pr)= f(p.) =

= r(p!) : o, srio, llor'ottr = llDo " I ll . o, [Dr'rf,[=i!. lprrrlr +

+ lrrF, l! + lPrP,l' =-3 + 4e'. CJBAoE!"sr6no, a cmy reqeru 2
xiaar lfg r-f ll s L/4 + e'/3. [orar6r, l[o Ba Q ufiHo Halrn rocf,]r P -
= (r,l ) , r rorqrol araqd c QynEux f(r,y) padro 1/4. .qptcr -
rorDttor .q.rt P - (L/2,L/il: f(r,y) . 1/,1' r tsr caxrfi llsr-f ll> 1rl4 'q?o nora:'HEaot touroglD Ha&eHHot cleHl ,qnr a..

.[ar nporppr ?ouos[t to6itsqrcmoa c. , c, notcrr l(x,y) =

- r(1-r)fr, a: pr = (o-) , pr = (1,o), p; (L/2,el.tosra f(pr)=
4e

= r(pa) - i(pr).o, [Dr'rt ' troo',t1 . o, llDt'orl = 2, I pr p.l!+

+ | PrPrla + l?.P,ll?/z + 2c'; r tto 
"eolrer.c 

2ll8r{[ < L/4+e'/3.

,Arr roca P = (L/2, ol1. t(r.y) - 1/4, cacAosrc,rDno, er-tll:V{.
orqEa B6 erGe? lotoroclE HahcHHol qofln AJII c, . IIo coo6pmon-
ff cnnlcrt xrl roqHEa ,Brttcr r sxrDl e rGi!frlqf,cHla ar.

JLr.pa!ypa
I. 3 8f,!6 D.C.. KBAC(D 8.n.. XlF0l[ilqEfiO B.t. X.!o-

!H cluatr{1r@ri. {.: tlaya, I9&. : 360 c.
2. t!rulm d]ffirit

oqaHra

c[-f,H.

3. IIAI{K@ n.C.
cJDtrc.trtHtak lt&Illax.

Erllclclnr na
1978. - 16

Stof,tlrctBr[
c.

c.

rs

4. IITHTCBA
,anf,i H! EE 0 .

t42

rtr troia8tlertHri ! qtc
tron. l[N1 , rqF2-0.
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ePo

6. EAffl0POtsA 8.,4. 3rclleMaJrbHrp salagr B te@rr ffiqni r
nDt.tileneHtte rtonasarer'b'Hur auirrc.nenri na SBII rLJrfi r,( pbruelr,,if,.-B mr.:
Farenarrqecxne ueroqH E rccJre[oBaHrr ogepqqri. Tesl Born. Merqy -
napo$roi ronippenqrr,r. Coi[,rr, 1980, c. 19:20.

Iloelrrraa B peA. -r{sq.orq.
23 annyma 1982 nona
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