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0. -li{.Traflr

B aq,q,aqa:r o6napptemra x MoAeJMpoBaHlrs saronouepHocrefi clnqe-
creeHHOft npo6leuOil sBJIneTca rx6op nplrsnanoB, H(o.q,q{x B uoAenb.

B clyuae Jrr{HefiHrD( uo4eaefi (.rrueihrcno peFp€ccnonHono ana:mga)

nnfi perueHrrr o[oil sqgaqx o6uu{o rqxMeHmacs pasrrHe MeroLH nofiano-
aofi penpecefiil wru or6opa uoge,refi (cu., nanpnrep, [7] rm [3]) rro-
TOpH6 nOSBOnmT O[IpeneJlr,rlb Ha OCHOBeHnn au6Oprcr OAHy nIII{ HeCrOIb-
Ko HanJrJ mrx gra e,rofi eu6opmr (exrrrpruecnn onrrra*utx) roAergf,.
Ho gar Myonlrx nflrnrq[Hrx sqAarr 6oree qeaecoo6pasno oupeAarrtE
ftJtacc "gocraroqHo xopoEotr rar 'gonycnrm(" (oxmlpntrecrrx) iro.q,e -
.re[, cpegn Kosopbrx carJD tloAxogqm (rnr carre nogxog4re) su6r-
pan[ ro co,qep,arerbnmr coo6pa*ennmr. 3gecr nqgo yqr"HBarE r g(r-
(nre "rurQamlrr' nar6orbrcro roeQ{rqreHra xnmec?Bercroil Eopperqm
tr , JmasaxHbri, nanpruep, n [8].

ts nacroqeil sailerre xgJraraarcs oAHa Eoarornocrb onpeAenenxfi
TaKoFo KJIacca "4onycmnooc" eruprrrecmrx noge.refi, ot0{cuBaDrcf, IIe-
Koropue cnoilcraa grorro Rlrecce rrpr rgBeofi{Hx rqngrmrmemrfi o
BsattMocBflsn( r{cxoAHbrx npr{sxaroB. Ha oanoaagrr rroJrJruerurm( pesyrr-
taroa 6ygyt rrye.q,JrmeHH Heroropue peroueqq,aqxx ,q.trf, trparsrtrrecnoro
IlprrfeHem[a perpeccl{or{Horo 4l4,.[x3a B aflaJrse AaHHHx.

gI. 0npege.rreHxe rJracca .q,o[]rcrrxxx ounxprq@fttrx MoAeren

llycrs r - Qpmqnonanrnnfi (rprrepnamnufi, san{crmfi) rrpl.tgHan
(olrrurr, penpeccang) ; x = (rr,...,x.) - apr1meHf-np{sHar-mrrop
(x. - neaanrc[Mue apn]niemu rnr perpeccopu), a r, ! ns n ) - nn-
geic-nertop, rp = (ir,...,tn) (1 1tr-, < r, in) , onpbnerao -
ryfi p-uepnufi no.i,serrop x (rp) = (rr,...*rr) Bercropa x .
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Faccualpraaelca R acc nrHetrHt0( pnpeccxoHHbo( MoAerefi ( IIor]'-
qeHHbD( MeTOIOM HAt{XeHHll.lX (Bq!,pArOB) :

f(x.r;) 'xr I

p
t I + ao,

TTIMTOM ra'{ecfBo rro.q€Jrx xalEroeprsyercs Ko3ofli[[{eHTor ro{o ec'rBeH-

Hon EopperfiIlxx E(Ip) , o [peAeJliduror coorHo[re8teM

x"(rp)
E(,' - r(r, )' (1)=1

B6r6opoqHyn oqeray Bcex Berllqftr o6oshauru npr nolroqr HHLerca
n .Teolruuecrn Hanryqle MoAerLD aBJlrlerca floJItlafi MoIr,eJIb f(x,r.) ,
Fr,e Ir = (1 ....,o). (iileanolaraerca, qro .u,xcnelrrom{as mrp{qa
rpxsHar-Beftmpa He Bupor,qeHa; B [poTr.r BHor. cn]n{ae cy4ecrB}mT ,r

.trpys[e MoaeJrx, cioJrb xe xoporrxe Kas f(x,r.).) Ha nparrrre uoxer
cnJ {xrbcs, rrro cyqecrByer noaaerTop r(ro) (rm MHoro raftnx) ra-
Kon, qrc voAenb f(I,Ip) npt{ [Meoqerha au6opre n 3a40{rci{po Bet[roM

J4)OBHe snaqrMocTr{ € H€ CyEeCTBSHHO Xlme, qerl nomrafi MOAerb f(I ,
I.) . 3ro sHaqr{r, qlo np{ aql1anHoM ypoBHe BHawMocrr Ha ocHoBaHt.rtr

lMepqefi Bu6oprfi HeEogMoxHo IIp{HflTb filllor€gy Hi: K{r.) > K(Ip),$-
BepiAaroqJm, qro noJrHar Motrenb cyqecrBeHHo Jrywe qeM uo.qenb 'f(I ,
Ip), ..r Heo6xoAxMo llpr4Hf,rb HyJreByD rnflor€sy Eo: K(rr)= K(rp).

dce MoAeDi, KoropHe nIM [MeDqe cf, Du6opre n aaAaHHoM ]rpoB8e
SHaqrMoclrl He xjme nonHofi MoAenx r onpeAenmr kracc gon]rcrr|Mux Mo-
prcti IIL(e,o,), e cooaBercrayDqle omnrp{trecrxe Mo.u,e&a r o6pasoBax-
H6€ Ha ocHo BarMlt xrc$qetrcf, BH6oprx, - rJlacc AoIIJrcrnM[Ix 9t{tutr[qecKxx
uo4ere r) ?ll ( e, a, i : ?ft { e d,r) = l?lt,rn,n) i no : r(rn)=r(t. ) npr-
nruaerta ).

Ec:rr nprsaar r xMeea ("eope"xrrcrt) noptanbnoe trEcnpeAe.leHt{e,
10 .qra npo8epftI Ho , n reu ca ru n .qnn onpAereEr.ra rn8dca ?d,e,o)
(r 222(e,n,r)) Moxxo r{MMeHf,rb tr -pacntElereHxe (cu. [3] I [a]1.8
cnJ rae 6oree o6qfi flpeAnoloret[{f, o coBrlectHou lEcnpAeneHxx npt-
snek-Eexropa (r ! x) nonno nprtreaf,Tl acxurtrorrqecxJm Meaoaxryrra -
noreHHlm a crarrc [I].

Clngr ngocramrrro xopoomK" xoAe.[E, x.Jlacca2t(ero) qeaecoo6 -
pasHo BqAeJuab nnar6oaee ol(onow([{rE", t.e. xreDqlre M!{HIit&[EHoe
qxcno aPnweHxoB.

DiI

Snrrrs [5] HeaHlaer ?atxe llogerr E'-qgexrarxur €{{a6opou.

I0o

n



thacc nHax6o8e oroHoltr[*.l .qolryBrf,Ei l.oAelen ,A ( e rr 'E') rwcro apFyrGlrfoB p' .qrn 'nar6one aroilolqrtrftfi" roaeret onpa8erf,-
}ici cteAJ,r)[uta coqrH er gr:

72! (e,n.p')=(t(r,rD) i t(r,rp)G?A(ep)' p"p'1'

8r =n (cd =

p'.

r c ... c
(a I ... (l

P.r(r c/!( e p)

ttraccon 2t( ora p.) oABoBHat[D orrpaAeti6rcf, It R acc "Haf,6o.[6€
rroHolnlnitr AOIIGTmE anrln'sclU" |.$aret m (era.p'rx):

?4le,o*'*)- (f(r,rD,a) i r(r ,rr) e 171( e 
'n 

p') ) .

$2. SaBrrcn oc?E [rce,clBgrrloro roa6BtrlaHra ropporf,+{r
or EoamacE g€l rcxoAtlrt n[ aHafioB

' 
/UIf, onncel a x xeparreproar+{r r,.wcot 7l2(c p) x ?t ( e ,n rp) rc-

creAJDu noEeAenxe f,oo(fiqreHra (I) npr nerotopn nlFnno.loreHxE( o
BopIErEInoHHofi Marprrlo rrlxsnar-aemope (.r!r)

FAe B. = ( Pr ,.. . ,p.) , pr - Ko3(mr$em BopperalEr rar$r fiErKfxo -
xatrEBru np{gHaxox aI r [BFlEccopora Ir, aRr ectb arl{aalpnla
Bopperrs{n aprlnren!-lrprsnafios. IlpsAgo.lan8arcn, rro R noJrdr!6rb-
HO OnpoAe.rcHa.

Paccxo,llvu creAlmryre npelEormero{r:

g.=F 1r=t,...,n), (2)

/r i p,\

" = (-;-i-+/'

( (3)

;l

\= Bn,(c,6,v) . (m) q. (4)
e)

"n(
;::)

'i
I
Iqr

fqn
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llx@crgamufi nos(&ureHr noppsrqr{x r(rn)cpaumruro rqn-
cro Brrrltcragrc.f, AJIi cre.qyrqtx cqruaeB (aax6rxx, tao pacc[atpnBa -
ltci [oAeJIr, psD).

Lo. !:can $no.[r€[rH !rcJroBr{i (2) ll (3), ro E(ID) saBrcrr
Tonbro or 3Haq6rcrI a x I k o! tucre DgrlaccopoB p a iogenx (cr.[4,
5l), fl xrcer @ply

r'(rr).rf,(c,p).5$a. ph(nd . (5)

20. KonAa BuroJn€HH (2) r (4), ro x(rr) sauto{r 01. xos{+rr -
qxeHroB ftopPerE[o{ p! r€ $r J 1{ Ir , or xapaRretMcTr,rk c8rsen
E(r ra) x E(lr6) B,qlamHaJrirD( 6rora( x toormm$eH,roB noppera-

qnr y uefiay apnyueHratfl Ir lis pasHtE( 610108:

*"(,,)=F"glffi#ffi$H - r2(rp,Y). (6)

30. Irorga (2) He BrnorteBo, r{o B"nroJrHeHo (3), ro r(tn) sa-

Brsrr RaK or d n k i rar fi or cPeaHero g=+ j.U. x o{ Bap{a6€nb-

0.,iIf'Iryi F, ' l.e. p( t

1.1n1 . -p"r(",r).i+-. 17)

aopryJru (5)-(?) xrrcD.l ueclo n!f, creAlDq{x rpeAnoror€lrrr(:
Io. { no.roxrtemno onpeaenena;
2o. E nororrtealxo onpe[erara (Ara auromrema 20 xeo6xognmo

Hnolltenre Io ).
Ans mro qro6H aErofira.rocD Io n;n npennoacanrn (3), aeo6xo-

Axxo x Aocfamuro, 'rro6u c>-5la, a flpl Br[lop6xrx (4) xeo6xo-

${xo ll Aoctalot[Io, qto6u Ee LrarorlerH D 6r0El 6u,Dt rDr@lerE-
Ho orrpor,eran r eqp t' < [E(k.a)l-r.[E(1,s)]-t. Ars roro qro6u,
B![Io&tnrocb 20. ec.m atrtomxo Io, xo6:o4mo rr Aocrarorro, qto6u
K'(rp) s 1. hnF*p, n! qrArcrolor x (21 grr aloFo Hco6rq$o.o

x .qocraro(Iror ,no6u A2s c+ ff.
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93. Aoraoareatcr so Fpya (5)-(7)

Koo@r4renr mmec?Bemron KoppeJlrr#l tr' Expaf,aer€t qepeg rat-
prqu Rx I ropp€r8pror[lun Eerrop P (tsIrrylon (cu. [2, c. 237])

tr. = B,{rp. (6)

B cnlruae, KonAa BilrorHf,ercf, (3), o6parxaa nelprqa {r = (r(l)
Bxpara€{ca creAlDqg @p.yron (cu. [2, c. 6S] ):

J,.r
(on - 2q+1)/( (o-G+1) (1-a) 

' e",,, l=J 
'

-d((s-c+l)(1-d, ecrx ili (i ,J=1 ,...,n) .

06osHatEru P'4r = a', 'ar =
ro a. = p{t@-zd+l) - (o-d l/( (
(r. ='1 ,...,r) 1 Xi = qrp = ap'/

.,a.). Ecan Braomeno (2).
(1 - d)) =y'(o-c + 1 )
; = p'an(n,d.{opyra (5}

( 

",,

(o-ct1
aoftasaHa.

B cryrrae, Rona8 (3) He BrrroJuroro. rroJrl^o Apyroe ntpsreHre
AJIf, AT:

a, = [9.(o - 261) - "r2rgr7/((- -a+1)(1 - d) =

. I p!{a-d.I')-d9r l/((o-ora) (t-d ) (r=1,...,8),
lt coolEelc! B6t to

tr2 - arF . t(ari1)Epi-dptlprl/((o-q+1) (1-q) ) . (9)

ryMlrsHf,x o6oaaa€rom

* io.=f, i(p.-p).' ie;-"g".a._ t=l ' t.t ' i.rt '

Ilqgcraoraa rx B Oopryry ( 9) , noly,sr:

r'. [(o-c.rl) (r0i-"8") * (o-o,rt)uf-o'lf ]/((o-ql) (1-d ) =

, Fn(o,d + g/0_d .

Oop.yra (7) Aorasana.
,{.ua gorasale.rrclaa 0oprym (6) qrr€Hf,€rcr E*lporexne o6perrcn

llatlxqH r 6roltrlon EtInIos

/r. ro\ /t !u\

[;;i; )=(-,.i;)' "'" 
o + cu' = 1' a' + Gr ' o'
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0rcona noaywx: r= (A - ci'r o')-r , r= (B -c'i c), u.-Ircr.
Xrmunaa npoArroltrrenrc (4) r Fayruarx rtrrflcrenrl, cAeJrarltffi .qlt
Aorasare.lDct Ea {opryar (5), noryrm:

ciac' = p. (nrr), r^, = rrr(1,0) (1,J = 1,..., s),

1 - v'n(r,s), €crIx 1=Jr

c - 18a(r,o) , ecrx llJ .
l4Bro. = E -(arr), taa

06Fqarxe r.a,lFqn !t npoxo8ollrcr arlalorllfio
l.e.a-.=t=(:.r),rgc

o6paqpno ra"Frlx L,

p-lc + 2e-(r-1) th(l ,5) y[ (l.ea.c*yh(l'5) ) (1-d L ecrx 1-J r

[-c+v h(l,t) ]/t(1+rec.*rtr(l ,6) ) (1-d I ' ecrr #J ,
1 ,J= 1 r... rt .

',,"t
ll ana.rorrrnro

ftr-ro.eo-{r+ ) v'B(L,d yt(1-10-6-lyar(L,.) )(1-6) L ecrr i=5,
tr r=11-o+ytr(r.c) y[(1+rl]ry'aE(r d)(t-6) L oca{ #J.

}.lI" rr"*o*1"o" u Brrurcmr 5-16 ' g= (o,r) r

..:. y'(*-,,"t) (1 .1 ,...,k; J-1'...'1)
rro6oanaqar U= (u.r) , no.qrru

[(1+1F2L(r-1) raE(L,a) +(r{) f (E(k.q){(r,6) ) ]Ei .t, ( t-crc) E+ro-o-ryrE(L,a) ](1-6)

1-Y
( e-c.l) ( 6r-6d ) -1Iy8)

Tar rar prnrp= pllpr+ Flupr+ Pllr p8r FlI9. r tEs pl - (p ,...
...,9), Fl =(p,....p) - coorracrEeHHo k- x L{€prur3 noslo6rtH"
ErrqPur xilgeM

-._- -, k[1+kc{q.(t-1) r'a(r,o)r(r-!.)( rar(r,6)-d ]F:F'=F-@=

[r(r 6) -t
=p!

[E(1,6) ]-r.[E(r,d1-r-ra
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Axaronnlto

. [E(r,d]-r
F:rF". p' Eii;;tTiffir:lz-

n

P:uP.=I'uPi'-

Tarrx o61nsox,

Y

[E(t.cd ]-r + [n(r 
'o) 

]-

[n(t,c) ]-r +[a(1,0)]-r - 2v

[E(r,o) ]-1.[E(1,6) ]-' - r'
trz=gr

oopryaa (6),qora,saxa.

54. Heroropr trEftonerl[gt[{x Ara Bn6oIB
xoleren B tIp{tIqAHEx s4aaqax

I) Ibo@qrem r'(rn), supaxerntrn Oop4rJtofi (5)'eE nelcn ro-
HosonHo EogtrDcrarq{ra otnoExrenrxo F r p r y6xrarqrnr o$ocrreJlb-
HOa.

&ra([lT, ec.E{ &e aplyua8rs Ir oA[HaI(oBo KoppeJlt,lpoBaHH c

oyrru$en J ( rruromraercn (2)), ro qerecoo6gBHo BU6tBrE I MoAenb

apFlffenlur xragDlue no Eoaro:Hocrx ral€Htxrre (r.m gaxe orpr{qarenb-
HUe) 8sar![rE nopperBflx.

2) Koa@rrfem r'(rp), Buparenruf, Qop{yJron (7), MororonHo
saBr{crr r or B , xalBEretrnsl,Dq6fi Bapr,ra6€rbHoc,lb Brxtaot pr .

3fiaur!, ecJr (2) Ho BrnoJHeHo, ro qoscoo6lgsgo BH6Imb B

uo.qonb apryM€Hrr, rraeDqre pasHHe ropl)orrgn c 6),llftllt.len (s ,Iou rfi-
cJr€ r.oryr 6*"r HeroplErrpoDarIlr5, r.e. crJ ran gr = O)i Bfififl€ B

tex 6orue, rru 6omue Bsa11EGts lopp6nfi+.tn apq eHmB.
3) IIp cpaarurirxo 6oaunrx c npr6aBrenre r MoAeJx r(x,r^)

Ho$[ aprlnaenroB ra^!o Bflasr He naqasrBo xogpru (a ctclre E'(rpr).
4) lts {oFryrH (6) unerael, qro 6.roEr Rq(d r R.(6) EroArlr

B {opy.qr ra(4) crroclprruro, rrFrroi{ rcc pasr.efu q r a aaao a (6)
8e BxoAf,ri sBa-tul, ,q.rs $l6otrE, apF! emoD Xl B gfli 6roEr cre!0[eo
l rnHBarl IEroueqq,aqxx I x 3. B 6orurxcrae cr!ruaaa roJrfftr'r€rhHoo
sHaqeHrie y yurAEa6t xoAerD: E'(IDiyr) < R'z(IDiyo) ,€cJltt yo = O

r 1r> 1,. l{cr.m,rru6r rBJrrrsrcf, crryd,nr rtonnp

rl - tx(c,*)l-r. [E(6,r) ]-r,
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[orrAa l,lMeer Mecso HeI]aBeHcrBo K2(IprVi) > f,t(Irryo) , nO rarc{e
cJryqan BBnAy Hecre6ragnocrr g,la nlErurrx ua:toruriepecrnr.
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