
XETO H CnnAI H-ovHnqt{R
crclcmr)

I98I ro! &rrrru 8?

Yf[( 5I?.9:66.095.5

n PACTEiTy ottSolEPntEq@il pEAt0I u
NEFBOrc IIOP'IIKA IIA 3EHfi KATAJII,IIATOPA

P. l.nyxranoaa, C.t{.Oa[.cB, B.C.lllemea

Ilpcnnanamca rccrarIlul racoA paa r cra&)l]qc, npaaDon sqAa-
t8{, rolcrrlrJmqcl ycrara EryDcr traf,q]D rlapBoro nopEllta Ha oclrr.
f,amlnSatoPa:

cr(s) + r(a)/s = Qac(c)calr(s)/(r+r(a)/v) L (1)
r,(e) + d[.(e)/s = -ooqao(s).Ep[[ ld / Q+r(a) / i),

c.(o)=!,(0)=q
c.(1) = sh(1{(1)), r,(1). {ur(1) .

(21

3Aacb c rI r a - coorlarclrroo 6atpasr6prrrc iFolqen"pe4{r, tan-
n perypa n paccrom . o! qollpa croorcrlxx scpHai Q - xog,yar thac3
y - rooo(bu$aHr oHalrnrx rmxla4mi Oo = py , nAa p - rosfixrgr-
aH" lauoBq[crarflai [ = 0rlr2, tEo coorDglc"By3f llroctlotrr rtx[HA-
Ftl.cmfl x stsFqacrol cmor.rFEr. B rpam'rorc yqosrs (2) trtrxr

r=1 BxoAr:r napa.c,!pE: sh - tdcro [cpByAa r [u - rflcro HlEcGrE-
rar Sh>Ilu.

lQaraar sqg,aua (I)-(2), xapanmprol oco6crfiocrDD ro,ropon sB-
rtcrct Eogrfilr@lr cyqccrDoBalra Hccrorbxro( pc arorr, IrccrarlxBal
f,lar E pEAa pa6or, raa rccr6Aolaracb reqoctBctotar ctopolii Bpodra-
rH n rlf,Boli.f,f,cb pagyrEatn tflc,tallloto mcu)oeltrir Ectr peuetlt,
(tr., nanprrop, [I-3]). lhrcpac r tacrcrHrtr x]rotror cmaur c ra:
?a arnrrcrnu xonarrlnBaflrar 6orcc crotrHrrt flpoqaccoB, BrlDqaq]d
paarqm na gclrHa xaratxgatope.
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I. Pqxl/![r Epc6rE r mctt[anlusclr
p-a i I3[B8h[ rD.aE sClAq

Ibr reaenr, rD.€By! arnEv (I)-(2) rc. crrott i rlt Df,
se,q,arrB, olllocrllarbHo rorDm radslrrylf l!, rcrrDEl roq6tTaw
c 13 rflroDFo duaec. Torgp

c '-1- 1 t) ' (3)
oo

f .(a) + r! r(a)/s = {e(e-l(e) )€xp$(r)/6 + t(a) /*)7,

r'(o) = o, nr(1) = #(1),
(4)

FIA e= eu r ( . lftr
-t -- & )"trl (5)

t

hocro I rrqFr B p.cmr!6._ {y tqp y{a) - r(a)/e. B peays-
rGr sqrFe (3)-(5) Epsr q[:

o = 
g (1{) ,
oc

t'(a) + rrr(r)/r = -qr(t-y(r))anlqk)/6 + f(r)/v)1,
y'(o) = o. r'G) = rur(l) ,

. = Vt{r -*)"o,r.

t

(6)

(?)

' ,Alr oroio!! {g y(r) ofi.ptrrstot rs aa rt l:rErt{
ryqc!.!r.!rr [ 4]:

,(r). qrl e(.,t)r[r(t) ]dt, r(y) . (1r) r+[ q/ (t+q/I)l.
a

Slpor c(r,t) - 6lcrr l!rr, mrd'.Dru r oltrD oED{FDF :

c(e,t) i fr(t), . st,
fl(r), r >t .
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i = (d), €c aql'./(L+r/r 11at = $+t) rur(r),
o 8oQ'

9rc.leruoe peeeme rIEaBon sagprn (6)-(7) 614,4r clpormr npl
aa,qFtorox yo, sraq€fitfi q n o onpqaareact B xoA,e pererua. fcnorl-
sJri cBorc[Bo rorroloHr$c?r fiTarrgr y(a). B€tllfano nor! urb ,!,By -
clopoxn{e oqenxx e: raft f,alt yoz yr > o r lo

oo = ro< e <.. = e"7[r-( - *)/]. 
(8)

Ilycrr ee[zo, r.l. llg qcaemroro pcod fi sqlpur (6) xalnan ana -
qErrg Arf, ,r . 1i O) n rUrliGlllr uInBltD q&.!b InBer€?Ba

I = do) ioo . ( - *J*,t, e) . nocrelxet rdHo Fccrer.lrBa?E

[a,r rpaHcqexA€$firoe ofHocrlletLHo e lrpaaHe e Da.q& € = {e) c np-
BoI qacrm, onpqAorro.ol xs peoeHxs Eps3mn sa,q,aq (6), r c xsE-

Vxtr - lnt, n = 1,

ltlo -1+ (n-1)/mrl/(u-11 , ,-lL.
r(t) =

0rcoga cleAJ€T, trro nporoEoArtas

,'f")=-$irr"tr(r)lut

otptrqarerrna qx s > o, ecrf, I - noadrt€lbrar Qlnunga. Clqgoaa-
*.rrno, y(a) 6!r[€t noJrdr?erbrlon 6yHro$en. ronoroxHo y6uBaqen
or yo= 116; Ao yr = y(1) , eoIr yo< 1, rar f,aa B eror qlrqa€
t>0.

&[nofi oco6eHHocltD paccraqf,raerlot ryo6JrerE rBrf,ercr ro rrEo
npr sq[,8rfior o<yo< 1 18 p€ngHnr 3q[a{ oaHoSHa{ro onpqlelf,oict
Eaper.erpu e x o, B ro BIrflr rer ryr sq[,arIlor Q Bo fiBo .[1160 q[-
Ho, rn6o I rpaaiol sqgaw (6)-(?), orlllla!][fica

3aarcorocrr Q ot ro. ro = eyo ,6ylex
BaauBslb lrpa$Frfiel. 6x[ypi.tForuon rpEon, EtlI Eoropon onpsAorrer
racro p€Eoroif, rpaaBotr sq[eu. eron re qorx orBeqaer nparfrr aaBx-
crrccfi @r,ropa o@rflBEocrx 0 or Q , nAe
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clmr FIEr[qu mrmro roFn. Tr olIr lICLEog PG t ql€-
mI a.[Aa (6)-(?) crAtrca r trooralolersrEoarr Daorli
srlorr, aq[E8ast r6plrlr rerql olrcr8rLr roprr lFnoqq[,c!-
Horio ypallrfla.

B rac6c!!a rlroFo raaonp qsraooo6parm rcno$aorais ror6nre-
@ HoAoE Ber.clcE ('6rc4ar' lDoqqN/F) I leictrr o'lFare, tro-
Eor{ ( nHafleDrari ryoq.N/F) [5,6] coctotr! B

cs,q!,rqsr. Ilrcrb xsBaclrrr llrrqrr
ek ricBoxono EoF e: rll) s gr 

= 2,...
k-!o lpr6rmmt
; oo - HAqaIEHOe

tlllIclta o:EFrdEd B. ItcEo$oy! tol:s/rH rorqp Bcrclelra,

e(so ), Fo,

o=

8r.,

e"+[{o")-o,1/ i'
e( )-d

8r - 9._.1
k > o,

I{ oupeAolr{ oqaP.t[os ux:6rueue:
o, ccar oe[z[t) rir) ];.
<.1*) . ngi'tr"- r Epotl,ror oq^!..

Ilqoqgemc rotnf, lap.arrlnlam, *u r(e) - Ec!ry@r OyrFr.
3a xasaltnoe !Fa6[r e ropra ndcpor regfi lpqy (8).Eo-

rr rIB6Bar sa,qpcs (6)-(?) fiaarcr ,Uar aqnprrol ntr [o Dstr, -
yn, r xaqanaoqr

r4f,cBoflr aHarms g , coolBelstllr[l* rpcErEy!ry
ry, sal uoraaill*! Erlqrallt, a Fctcr e ysarrrul

B lFrsrEcr oqlarDrea Ea Dem

r:,

ggrumycro.,[rt

ov.
(6) o rr- .

(e)

!i!{rI JryrE:rr r 4PqlpraDt EqpcI I
y'(e) + ry,(e)/s = -ce(t-y(s))e+t-r(y' - v(r))/(1+ay(e)1,
y,(o) : o, . y'(1) ='-riuvG),

Flp' a r {y, D - V(t+ay'), or. Qtep(tvo) .
Pooolpr Itr c.ryrDr: i) Jr' '83 CI[rd' 6sam r qrqci

6) y'
cr!n:lr! npql, snr€trcr qcrd cnoco6 IEmr rlraBol ,qpr!

ir1:rlrr*n colaqg3elr c qt q6l. ,fta raqgono rc t1[
(9).
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2. lLrEfrri tFarar Ea[lc..
r ratq[ nocrqlp!]larrE lF6rBOl

Ihcrotry i[.-. dolb 51.Eat (9) rc aa,rcn o! s e!o18o, -
crq pa.ttrc rlraDoi rqlptu (9) r pc-r-'o!,

oqripo, rlo tF[ara ramrl lfou (I0)

* > o, r.(t) + ry.(r)/- = -(1 - ,(i)).ry[D(ro - r(:) ),/(1+j5(d ) 1,

. ,(o) . y., yr(q) . e, /(o) . -(try")/(lrc). oo)

c'*,
AafrrrrarErr, tlr ra 8(o) = nry'> o, a ! orry

ctrrJo! Fr lrroc, l1ro c(s) . o .

loi a.Ilqr (9), crr ! lole
rolr, oEpqFr4m s:

dmpr Ea,qApEo r f,a !rc-

ra = rr + L.. Tonnp
!r - :!"rr=\A(:r)/ [e(xn) c(x

[tr
") 

I'
.Ec_.6(rr )

co@Lai c lret!{ rF6-

, II CII€ Ct
> o, ro xr qnrc8ar8a€tcfi

rG) . ryi(J + nr y(r) = o. (!l)

3rem
trF Ery ;:o.I. Ilyclr,qrclnrepr*-
clauoo poo e sqqlc Sor cqnrcs
!o fiopgrrer rc4gp $pe{yrla o rc-
oreEf,r leaoa Lo no tac nop, Eora
f,e orrsrcr, rrto's(r, ) >o,a'3(-r)ag,

,)
,t q a

hlc. I

sxar61rto r, , a(zr) -
f;:rEf:l

ir) naficrca -r[F romttor 6(r) = ryr(:) < o , !o ol4o-

)

FO s(r

)

c(rr)
12, 12=:r+ha ,x

E(:(,
e(r. B EporrBaor crycae

EFCDrrralcE aHaqdlo xl,
rr
6(r

ao - SEISOIe. hr
fl c(r
t B toq:a ,

r)

)
zz

LL::T.rEiE
tl

?
)3E?r;?rrIR:-E'Ir:rr-I

auarcrce 6(:r) r' ufllclnroi
AO lsr nop, nore Fsarlro (I
BOC?tr).

Ilpopcc npollo[a€rcr:I, I
I) rc

c(: t)
6flpr E[Oll5!O s 8q,qllflOl toq:

SAIBqAUE. &5op mra nleqipo-'rs ho tro grorb orraqApH!
f,ar aro r8€i uoraslrEi Es EsIttr !€r!qn. Ec.a eo\[opqXEa I0 rJff
Etla€, ro yloBretrolf,lglmt lor oslb Hrtrqrfrl ,q@rffaarc.fi Etx
b. [op4qf,a 0,I. Ilolpomrocrr rpr EaPe xHlSrF:qrota-

. Htr rorct nporD r6cr a o6lrsorarrx rffiro( af,c,qrsxyxoB ftdlE-
nprsotr, xo!fi y(r) , wamro HetElrmD AIr sa[8ll-
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flo, n(rcrqAoBarerbHocrfi sHaqgtlrtr 5ro, no-opelrcry nInHqE lerar lt
EJraccy l,oHoroBHo y6us8qlfr 0yfll([rf, .

Pacororlvx npocrol xrepaqnonHHl cnoco6 peoerfls Rpee8o, sqAe-
,u (9). Ilycra u(e) n 0 - xsBec[Hrr n[rt6rlarelltr y(e) r q ,Ilptqa.
u(o) = yo . Bocnoarsyerrca o6osxaconr€ir

r(e) = (1 - u(a))crrrt-t(yc - u(e))/(l + a.u(e))].

oveartrc, paerore rpaeBo, sqAau:

v'(e) + uvr(e),/a = -4,4r(a). 
<LZ)

vr(o) = o, r'(1) . {uv(1),
raqecrBetr{o coanq[a6 c y(a) , Bo, Boo6qe rurops, v(o) I yo .

3a ouepqg,noe qf,6rxr€tlte y(a) r o sogbMor r(a) r{ r,l : r(e) =

= *c(e), o'= R+e, R. yo/v(o) , r.e. p€oerqe Rpa6Bon oqaatsr:

r"(e) + t!rr(e)/a = -o't(a) ,

rr(o) = o. r.(1) = +ur(1),

nFrH]lllaef a foqtte a = o sq[aHHoe 3HaqeHr€ yo . fllepelsrollruf, nPo-
qecc npo.qoJrraerca Ao lex noP, noxa JrcroBl{e R=1 He 6JAel EurerHe-
HO C gqAeroton .Iolor@rbD. B raqecrse HaqaJlLHoFo r{x6rr[igrflt xdflo
BarirE, Hanprlrep, u(s)= yo, .t = 1 . Ecar Kpaeaafi sqAaqa peuaerct

An, xoHoforfio Bospacmtrqef, nocraAoBarolbHocr[ SHaqeHrf, yo ,to na-
qarbnre IIp{6E el r crpof,tca rg peleHxlr coorserclBjtDEt{x llpe,qqAy-
qery ro .

8o4roc cxogluocnn nperlaraaaoro ueloAa nocJleAoBaretr$co( np.r6-
rmetltlf, r onpqAoJreEu o6racfi rrroH4orr naPaxelPoB rQoaBon gqA,a -
unr rrDl aoropEc Elr.6,ur6mn otoAGorr n6 r8yqd.. heaatoflr! axcne-

Firer[ nora:llrBaEr, q?o p€oerlf,e prccxefprBs,orol ltp8EBof, gqAaq ro-
f,er 6! L sQ{entrrto Harlldro retqAox noctql,oEaiarLrlu( ngr6trBsHrlr
ecrr eo He llpedhlaer sHaqe]un nop4nna I0.

onrermr, uro np{xeHeHxe rBasnmneal sars.rr [7] yurcnner ne -
roA nocrqloBargrbHE( npr6finerfifi. B atox cryqae onpqlarerfle Ha

rarnoi rrepaqrr np6rmerrr o raroro, qro paelo{e mxefi{of, Kpe€-
Bof, sqAaw{ nfs aro 6u sqgamroe 3HarreEre yo n1x e=o, s cBo!
oqepqgb rpe6y6 otf,arrsaqnr trrepaqro]oropo npoqecca. ]lnlepec r xe-
roAax nocne.qoBafarllHbD( np{6rx;er[(n cBagafi c Bogr.lo H@{bI) t{cflof,b -
soBaxrr rx AJrr lr€oe}rrf, KtrIaeBtD( sqAaq !}lna (9) B MttoroxepHrD( 06-
JIaC.Ift(.
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Pacorolpm .rirc.letoloc pe[eBxe JixHerHofi rpaeaoa eqqers ( 12).
v(a) a rcrorco6lraarrorl{cnoassooanroc.,qla stol qerr

tsfiA8

v(a) - ori(a,t)r(t)at
o

c BrltflcrrtorbBol ?oufl aperut He .iBlnerca grotlo]lrqHilfr ran rar
AJra Brr'ucrenrr v(s) a 

"o,cax;ns6xemr 
sr o"Irara [0,I1, 1= I,

2,...r!, ar.or !i = 1r) notp€6oMroc6 6H gaq)a,mtb Etcro onelE-
qrf, nop4qra at.

cae[rl rpyrE Bosr.oiHrtr lr6[qAoB c qrtc,ror onepa$rf, nopEAr(a a
ocralroDrrcr Ha x6r!.q,e lBsHocrfloi npomffir [8 ]. C a"o, qe.rE np€o6-
paayer g!@peqxarEHyD rpaaByD sq!,aq!' r pasBocrHofi, o6lntraucr
l. rclqAy cEtrartl-ior.loral[ r ru6paa E raqerBo 6agxcHr[ oylun$n
rJ6f,rocm6 E {ruemu [9 , I0 ]

Cor.racno ra€roAy cruaIH-rolroEaqxr, u{c.l€lrHoe p€uerfle rxHel -
notr rFaBol sa,qEE{ xqercr a er,q,e rldrrrecrcro cllraftla:

r+l
E aB.(e),

r.ge B.(a ) - ry6rrrecrre
4ranrx. 3g*t corpaHeHo

cr - Heorll)qAeroflHE roo0fi-
v(a) sa wcaerortu I erfler.

B4rualHri

Onparr.aorce paBHonep*r peg6reror€n orpesia [0rI]: sr = h(1.1) ,
I = 1/(n-1)

C rotltocrrl Ao rarrlt nopglxa b2 gr@perqnarbHyD rpsaaJrD
3q[aq/ sa eHxx pesHoctHol ofi(rx"elu{o ak:

oar( a. )
+ ----------:-= O ,

u+1
I = at,

6 = Elt

v(a) =

eo- Zo'+e,

h

t.-r4 ol*t.*,,
h

ctat{t-r!
+-

h(1-1)

2h

+oat(e.) = o ,
2h

1<1<4d,.
lllx sror nparxqHu) ysroua [peo6pa.e],Drca R flAJr:

cn+t- c,r- t d.-t+ 4c. + co+r
""u-r"o - o '

I05
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B leay:rarale meer crqAlmql! cxc.6(y rxHerHtfi aJrre6l)8xiDcflr ]?a.B-
He! , oTEocftetbHo o1r 4arr..r tro.,ri

t = 1, -d.i+ .-z+ etht 
g= o,

1 < i < a"r, 
[r-.fr]".-,*"n [rift,]"*nq,er2t(s.)=0, 

(18)

i =,.r. (ru- r),,^-., * t*o . (ry. r;".., = o.

Brg ncprno lrpaBHer t cxcroor (I3) noAcraoHBaG! Bogmrloctb
np€o6pasoBarorr nepsrE a lEaxlotl{, E Bq,y:

c, = qr + q'h!P.,

c.=c,+4"haP.,
(14)

0n = c.+.r. +"btpo,

rAe p! - IlporomtIul rGo{rllr€llr, E rucr,3rd no oo${Earr (rp8 -
rlo, xotr trpol.,oEn):

t(e-)I=1, p1 =rd,

i > 1 Dr
r{s.) + (1*.)n._..

1d.
r'il

mI ,ir-d'
.[,re orqrgeaeron en+i rDJlc?aru ErFlelr.r c,-r x cn B nocleAE€c

l@arlelore crctry ( I3). Iloty.rr

"1., = $ttr/n" - V3)r,-. + (1/ru - &/3)p,1.

.{,oree, ra ypas*r , cnot u (I4) noctqloBaiarEHo Btrsctf,€r. cn ,

.E^-nr...rn. lr no: n, ( odFflIIi xqA rporoHm). opoapexermo c
ci 'onpenaiaan v(si): i'(st) = qr + q'h2(pr-r - p.)6,.

ycrotrtlrBoclE oI carfircro Brrtcrx"eriHono q)oq€cca oqeEtll,na.
Axarorrrras o5ranrsargs EporoHrs Bosno[Ha t{ q xcffxrbooBsr r Me-
TcAa cn afiH-roJt.loraqrl{ Ha HepaBtroMel)[lon ce*re. B sror{ crJ rae .qrfi
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ycronrrr{Boclx BurElcJretorf, Aoc?a?olclo IDrP66OBatD' qto6H 88.! p86re-
Hra orpesra [0,I] xe aospactd B FarrPaB,Ielxrl E qun{qe f, He 6Er

"cnoroM Berrrr" (cx. c. I03).

3. 0qexru. Acrxmor*u*ua r[opryra
A.[t oamop ormerln BHocrx rr

Ilycrr ,4.ra BqAarrror,o yo rgaecnro pcoe e rpaeBol aqgpq (6)-
(?), a rox tscJrs Haq[,eHH Q,a !{ y'ti Conocra*r eno c panoHkeu

cleAJDqen BIE€Eof, sqAau{:

u'(a) + uu,(s)/s = -P?(1 - u(s)), u'(o)=0, u'(1).-ruu(1), (15)

rAe
pa = q2erp[o.vol(1 r a.rolv) L e<e. = eol[r - ( -#)/] .

Bnrutae rg paEHcrE (I5) codfBofctByqrre peBetrc.rBa (6), nolyrraen

AJrr BeJrxwml z(s) = u(a)-y(a) &xerHyD TIEeBJ,D aqaary:

e"(g) + nz'(s),/s = pez(e)-6(c), r'(o)=o, zr(1) = *u:(1), (16)

rAe

O(s) = e'(l-y) ["-r#o-"-r;h]
- norffxre,rbHar oyrfitllm IIF| s > o. ]ls rlormrerrHoi onpqAereEo -
crx Kpaegon oa,qaur (16) creAyer r qro u(s) > y(s) > o. 0qasrtAxo r
u(o) = yo npt Q- < Q . nalaxerpmecra.fi sax{crxoc[E { or yo on-
pqlerrrerci p€oeHrar rpeeBofl oqaaq[ (I5) x rrcar rr.q,:

4 = r""*(-rfl.*r"), yo = u(oip) . (L?)

06parrnca Aaree x rpeeaoi oqqaue (I5), B noropoi
pa = Qaexptoyr/(1*&r1ly) I .

ter xar s oroL cryqae z(a)< orlo u(1) =yr rylr Q. >Q. tlapanet -
prqecrai saBrcrx)crb q m yl rxee,r arq:

e:
eyr

1+eir Y""._(_

I07
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Peuolle rqasaof, sqnaq (I5) aturcHBaarcr B rBuox q[a3 nln
n=o r 2 - trtrg oicrroner@aruoro OJnrxryx, a rqn !d, - rrclrg ro-
11lltqr{poBamn€ QSnnolm Beccem Hy!6BoFo nolrElra. Ecr ryrqgxemu
rcm.pa?ypH xaru ( nanpll.cp, Epr xu - o ), to {op$'rH (I?) x (I8)
rory! 6u!b rcnotrbsoBatu B rat crDc ryi6rE@rorc paGHnr eeApcr
(6)-(?).

llln n . o rs @p.yr ( I7),( I8) cloA]mc xsB€ctn* nlrg,alunr
cooaH@ellxt:

yt - yn -1, o. - e- a.ab/ru,

€-ei-e'={,*(-=tg- 1,\ nu + ,sh/'

t

'l - !4)cr-
|{

Boree roqtoc orflcoruc npqAgtDHof, gaBncn ocrr I or q crs3arlo c IH-
lralprpoBarn c ypsBr€[ r (6). r=o , B rrrocrocm (v,v') (cr. [2]).
lfuea:

llolaran ag*l ,o= 1 noly'urnr trapanerp recf,oc 11Pq[cla6repte rcf,o-
f,of, sa8xcllrocrr (crparcg.rxrtr x .qrf, Apymr r np yi o 1 ), B [oro-
poi r paxc?por narnerca yr:

v,<rr = <pf<r - rr"*(.3-. )u" ]'/'= -*r'.

e = (r -$)r'. e. ,

a = ,,n/[zlro-').8p(#)* ]"' , (1e)

r4L
o.

Iq= I
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4. npq[,eJlbrrui cryqai
EcrIrr yo 6 rsxo k qlt{Hnle' ro peuetse q)aeBon sqAa,fl (9) xa-

pamepnoyercfi o6paaoBar ar orpecrroctr toqrr E = o, nge y(s) lar-
xe 6rxgro n q[rmrqe. Pasxep orlrcrnocsr r naParaerp o ,reu 6orE[e.
q4{ 6rx;e yo r qqrmrqe. fiooroxy, xa.uoraa c locaa[oqHo 6onE[on.o

o, SHaqeHle roroporo rsB€crHo xs psrcI!{fi q)a€Bon sqaaw (9), .f,-
creHHoe peureHxe npo6Jrex rloino noJlyqlr[b xa paccroapeHl{t ctqAyrqei
rllaeBon sqAaw:

y'(s) + ry,(s)/e = -o"(1-y(e) )e*p[-u(1-y(a) )/(1 + ay(e))1,
(2o)

y'(o) = o. v'(1) = -nu v(1), Q2 = oaexP(-b).

3nccr o- sqlanxuf, napan€Tp, a y(o) -1. Ilpraaorornocrb raroro
no,qrrcAa troAaBelrfgs€ccr r€i{, rmo c],qecrByEr odraclr raueuerun yo ,
6urskrx K e.qIHnqe. rn€ p6u€firfi6 KpseBotr sqAagt (9) co 3aaqarurer
o = o(yo) Aoctarotuto xopooo rprr6rtirlae[ca p€ocnrox rpaeBof, sqqpur
(A)) n1x lom re o .

Illxnernrearno tr rpaeBotr eagaue (20) paccxorpr MeroA nocJre -
AoEarcJrbHrD( nlrr6JBfreflr, RoropHft rex 6rrf,e R flpoq€Igrpe (Ba3rrrx6a-
p{saq[[, tr€u 6o.[Eoe naparierp o. ll1rcrr u(e) - rsa€csHoa qrr6.rrre-
xre y(a), u(o) =1. Ilocrporr qrcnemtoe p€ueflxe fi.rHennof, ft!,a€ Bofi

3q[attra:

vn(a ) + uvr (e)/a = -o3 (t-u(e) )e:rpt-u(1-u(a) )/(1+au(a) ) l, (21)
vr(o)=o, v'(1) = -uu v(1),

r E raqec'rEe orppeAHoro npr6.E&ian{r J(a) gosb[e r(e): r(s) =

= v(s)/v(o) . Hatra^romx nF{6Jrxrexr !rd€" cJrytxrl u(e) = 1.IIpo -
qecc npoao,ma€ici .q,o la( nopr noxa xar@rMaJlbnoe orxroHelfle r(a)
or u(s) no s6corraHof, Earuqr{He He craHer xoallle HerrepA oqAaHHolro

no.IorrtalbHoro rotctra.
9nc.reroue ercneprxeHTu, rrpoaegemue E 6orluoM Al{sragoHe xs -

l.eHeHxa rrapanErlDB arb r ltu, cBrAerexbcrB]lDr o HaAerr{@Tr{ IIpq[ -
Jrana€ oro xerolg p€oeHx, rpeoBoI sqAarfl (3)). B rracrnocrr rnx aoc-
[pot{sBop1cr q)q[eJlbH8i saBnclluocfb (I9), na.scr8,c co sHaqeE{n q,
ntrM r(oropL!( {opryna (I9) c AoclaroqHof; roqnodTbr) o[peAe,rrer Benx-
w{Hy {artopa o@k?xBnocrll. C gpyrof, cropoHu, npoBepnon MeroAa rB-
Jlaerca nocrpooHre p€oerorfi,6rt{safix K p€oeHx6r sqAaq ( Ig),ror.qa yo
cTpeto{lca E el(llHllqe.
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B Raq@,rBe qlrcJreHHor\o rrgtona peEeas .DlHclfio, q)aaBo, sq[ar
(2I1 sH6r*, BHoBb MetoA ctuenu-f,o.lloratp{r I npmeHrot ero Ara xs-
MeHetrron oopryrnpo Brot sq[,aqx:

z(a) .1- v(a),
z'(a) + trrzt(e)/a = qzr(g)r(g),
zi(o) = o, zr(1) = ru(1-u(1)),

rA6

r(s) = ep [-o 1-u(gl l.L 1+ads) I

lloranaa, ulo z(s) - ryofiq€ct6in crurarE nF lrasBo.Glnor pao6f,sEfl
+l

orpesxa [0'I ]' o{") = 
"fo 

nBr( a ) ' 6tE{ xxe?D cte&yqy! cxc"a.y

,rtlHer[n[( ame6ParqocR[ y?Gdt€Htlf, oot@x?altlro (!1r{t.r...r cn.. 3

, =,, -[' .{#it]",. 
F 

-'*':fi']". = ",

[r- ua- +r('.)],.-,- .[, . +
' [.'uft, - CLu 'rt".).1.,,*. = o,

(*-)"-nt*"". (+. )c"*, = zuu '
3lccl s^= b(r-1), h =

Ilocrolary f(a) -

1< 1< a+1 ,

1= !+1 .

1= 1, pr =

r(",)]'. '

1/(n-1) , r = 1 P,...,4, co. c..
(bnmflr, ro pa€i a crcru

M6Bo Hallrt, E[qnor trtrDFoma. Upaaon rqA nllnoHtx c@"ort B BHtm-
net, nlrnoHo![rom mg(finprma p., 1= 1,2,....n:

1 o H = ozbz/ b,I + 2Ef( /(o4L)
1+I-F

1 > 1, pr = z;(fu , .. = uft,, r.. Hf(s.).

I peayamar.e nepBra a InGrta crc?arH JtrHeltrlo( alr€6parqecKrx
ypaEHarrrf, np€o6pes:,Drc8 r qny:

Ito



cr =pre,*r , l:22)

a ns yllaBrlctcri rEn 1 = D.d. onpoAcrx"ltr qn+r:

.r.+r = 2bNv(l!s - )n"-,r" - t* n" . *- .l .

IIp o6prxox :toAc Epotonlar nocnegoBesgJlhao Bu$rclmlcf, d. ien - r'...
... rqr no dopry.ran (22), a mxre z(a.):

z(s.) = [(4+tr-.)cr, t c.*r1/6.

5. (hcJreffiHn trFmop

B raqccrse nFue1n qrrcA€x rl:artsr oaBIrcxuocrtr I = I ( q )
rllaeBo sqAal[r (6)-(7), napaxerpil Boropof, Dlenr cJtqA!@te sHaqe -
rorr [2]: u= 0,I,2, tlu = 10r sh= Al, 9= I/3, r= 22.(hcro pa-
[aHtl, fipaeDo, sq[all{ npr OmcrlpoBarfion Q B groir cryqae AoxoAnr
4o nmr (cn. prc.2). Itprsaa, osItocqe&r r selfiy mocKofi (!oplu,
mcnlnroBonrr rucJl€HHoe p€[c[ote, rloJrwercroa s [2 .l Apyrm cnoco6ou.
yqacru{ rpflB60( 0-I noclpoeHH t.rs paeHtrr 3qflaqrr (6)-(7), o < ro< 1i
2.3 - ra peoema sa,qa,fl (20); 45 - Eo acnrnror[qecrof, ,tropryre
(I9).

Ooeoru neronopre Agrarr Bsu{cnrre;rbaoro xeparrepa. (Itrcres -
Hoe panteHre gqAaw (6)-(?), o < yo <1 , 6ruo noryqeHo AByur cno-
co6au[: Rak peEdrfle noc.lqAoBaralrhHoc.llt oqfiaq lhr (I0)-(II) t.t rax
noctaAoBarerbHocrb p€oetqi f,paaau sq1aq (9) MeroAoM no( rreAoBa-

rerbrGD( rlpi6mf,erfif. Buo.q xo Dcax rrcIEr.$oBHrD( npoqeA,]p nponcxo-

Ar.[ [tr{ ,qocrmgrlxr nap €|lpou HeB'gn SHarrellti, MeHbunx o,oul.t]nc-
ro r{,lepaqt{f, corp{Frocb c !n eHt[eHf,('{ [ara, c tolopr oqAaBaracb
[ocleAoBateJrbHocrb ,o ( sa,qacl (6)-(7)) rrll [ocJreAoBara,rbH@rb q
( sq[,aqa (&)). thcno prs6xaf,fi orpesra [0,I]. lnnnoe a-l ,rge a
Tar@ r qro paeHrc rpaoSon sqlaqr qf, JameHr()u a H@yqecrEeHHo

orrtrqacrcn or rrot! truono 6es JrAmcf,t, aa$rctrl or yo: o = 11, 21

ngr yo nopngna 01I r a = 5I, IoI rr1rr ye , 6r:rarcrx R qlxHrfiIe.
B gar+rox cryrBc .q,Jri lraoat[{f, r Heftrofi KpaeBon sqAat[| eroA

cmarbr-tro&rorarlo.r EpgnEoq[ra,tbHee MeroAa npocro, Ira3Eocflro, an-
npol(cxMarlrr{ B cmry npaHltlrbD( ycroBnfi, conelrytryx [ponsBoAffie [IU].
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