


q,eJlexxe P., . ItonrpernaR xon6rxallrs C sraaerCr au6oproq XS P, . lla
rmorecrBe qenrD( .rteer ( ko ,ko+1, . . . , Ll ), Lo < k11 oe,[Bro pacnfp -
AsJIeHxe n, . llonexr k ssrrerca eu6oprof, xs p. . Ees onpagxqexna
o6uprocrr rof,Ho crlllTerb ko = 1. Paccrorprr [IofiecrBa:

J(l,k) = { krlc+l1..., r.+1(1)-1} ;

.r(2,k) = { k+1(1),..., k+1(1)+r(2)-1}t

t(u*) = { rc + "r-tr1r),..., La i rtr)-r}.
Beantuny r(J) HasoBer ,q.urrotrr=J-R nocEurrr (rtitJ s ,) , I "J -
ee SHeqeHr6r.

Ilo ae,qAHnu, C r k crpolil i - aemop ]rs HyJrefi r eAr{Hxrl AJ[{-

nH n= kr+ i tt;l - f , r8trofi' qro p(s.= o) = p(sr= t) = L/2
' J=r

AJrf, 1S I < k-1 t{ r<. i f(l) = t s tr; tr= cJ Wf, te.r(J,r).
A&nee ra Borcrop .:. 

""rur*.diJacrcr 
Berrop omn6or 6 ={ e.}, i=ffi,

ene{Or1 }.Ecara oa=0 rTo rt=Btrecrlt{ ua=1rTot.=ia,
nAe 6-. - rnn6ptupoBtHxoe sHatranle ar. Bemop e- - ru6opra rB HO -
roropono pecnpeAeneHyr{ p", gqAanHoro tta rrro[ecrBe Bc€x Bosr'ilIGfi
e- . Paccrorp{u flprilephr BoarorHlr( pacnpeAererufi.

I) iloAe.,n' uesarncnrlbr(, oArnaroBo IlacnpeAeJleHH[fi ou,t6ox, aa-
.qp€tcf, ycJloBllfir0t: 1,(er= g) = D >t/2, p(e.= 1) = 1-Pr er , 

"J
HcseBrielrrH Ala .nr6ro< i n J .

2) llapxorcrag MoAenb sana€rcr JrcrloBrrrm:
p(er = L/e*,, = 1) = p(1r1) ,
p(er = 1/.p, = o) = p(orl),
p(er = o/ert = 1) = p(lro) r

p(ei = o/eyt = o) = B(o,o), '

o s p(l,J) s1, p(1,1)+p(iro) = 1 .q,ra i=1,0; p(e.= o)=p>t/Z,
p(er+.r= o).= p(e. = o).p(q,o) + p(€. = 1).p(1,o), i(e..,, = 1) !
-p(6, = o).p(o,i) 1p(er = r) p( rI) Ntn tsl snli' .

3) Iaproacraa y-cErtsHar roAe.rb crporlcr lttlronruto rlf,re-
py 2, ro lnurtcrorcr oaBrcrtrocrb Hs or ognofi, a o? y np€A1tryqn(
Be.InrSlH.
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Ecar ronm k x roAolar mr.6mrr!x, C onFAororul, ro pac -
nFAare! r Ds onlr.lcraer tgoBHo. iecnpe.qprcr c r(70 I) . Coa-
EcrHoG prcqtcA,ersrqo 0' k ri rrcer $(A:

rr(c). r,(r),r(vc 'l) (1)

crlrq8mil$ EeFop t- 6yAer msrGarb n $ror nrll[;p.frrlx.
Conofalerbnat sq,rarB sarrDq*rc, r kxCnoBetr-

!oPy
c!r8

i, roaoprn Ba6rrnlarci B arcneFtsrrlc. IIII s?or Bar rsre -
qqAyD!f,o .l1lrflr3 E - rucro noccror, 1151, 5 = ffi, - ;.;lir.-

ll - paaEp orla rleonpeAerellroc$t r g !era' Eoar.of-nI nocElot(.
HO, AflAq8t[t
rrr npllfiro,
tr Ha !"opor

ycrPoicrDel o4t{3lqaqy.
c{Porr orpHry k lrf

or.qprlntlr nocgor. B FarEHr4
B Ari sr.rL. tb neprorp{811

-ROI x nsEGc"rot sxaqorr l(J ) gocrarouxo npo-
c"o oqatuDaDT 0 Alnolf,"r Efrrtcrdr rorcnta t 6yAar rl!3Earb e[-
rolxtror cnfipoHma4ot. H e rlarb cogrotrr r ?o[, qto6n l8ccraof -
pcrb npoFlypn nocrpoer r onrrn'rrHo, oqsnn .q.Jrr k B lrsrxrtrIr(

IIiEr{O:T,UT
fug rmcrpargru nlrEoAsr npnrap ssgaru crrcg)Hxllar1o c rf,-

nxllrrrr srrrprrttrr nap.ETpoB. tlycrr otcro nocrrror E - 2a, \2).
.1(23) = 24,1(J).16 rArrr ocr.JrbHrt 1s J s r.3H.tr40m l-f,,
2-n, ?34t r 2441 nocutrox ,rr€crBu: cr= o, c.= 1, c2t= 1, c2r= o.
3nac$ a c, A.lr 3 = tr s22 Be xrtgcalotrn Bce EosrolrftF KlnoBiE
ro.6r{xqxr lraDHoBeporrlrr. Pernp oEIa kr= 32,r rosHr k c oAtr -
HaroBo, BclroraHocrb! rota? nptHrrb Jo6oa aBaqrttrc tl:t srorro Ara .
ne8oHa. &16t6l paclpqAereflu oArHAroBo r HeaaEncrro. lla6:mggercn

tl
eexrop r- !trffiu a=ti+ E 1(J) - 1 . tlao6xoArro o[grtr?b Halas€cr -' !=1
HllD roAOByD nodt0rar$D C X rorem L .

. Ilon$arrcr o6ocxo -
larb lraqiororbnocrE ,l,8liErrmrol npoqcAJlpil oqfif,E rflr c no i x no1

ollTr&rbHro x flFr6firerc$ ft Hery eJlrolxrrH crHxpoBrcaqrx
B rFIroBo, crarrcarqecxofi rolernl [3'rl.l[] x E crelr{crrqecxon roAe-
Jfl ,ocHoaa&loi Ha lrFrn$ne rarcf,raJlbHoFo npeB,q,onoAo6f,s. Ileperecer
Ha[r noHtfitt r onlEAererBt o6F0 xrPosotr LoAeJrr.nycrb

I =( r-) - mffacrlo losrorrux i ( npoclpaacrao xcxoAoD tlc-
nltr.t fi)i

o =( c) - nla.crlo cocrod f, nppoAr:
di) - crlnrenrr rFporit, f,oropls crarxr ! coor!€rG?!r6 ntr-

Aory = tEoemrc dO = c' ;

i-€!



r(c,cr)=1,ec.mclc';
rs(c,r(rl) - prcr (nrurgporc r(c,d=)) ).

c r i slpofrs; B coorEaacrgrr c Fcnl,q,qcraEtsr (I). Ommermsn
eJrnop{rr !o onpeaprneTcr Et{ucxrcr:

!o = rrs nra E(c.r(i)) . O)

lcaoarc (2) arBxBaJeHtHo cr6AJ,DSr.y yqoEm: no(:1 = ot ,
rrc p@'E) > P(c/2) ptA.D6oFo c€ | . &f,crElrcrbHa, aryarc -
rore Ars prcle r0ro npcactaafrb E BtAa:

rs(c,r(rl) = cln i.tr ?r(c),r(7c). E(c.l(rf ) =

= _E E p.(o) p(7c) dc,dra)r€I C€O '

&- An" i trliAoro o' raroer qro D-(c') p(7c')z
> pr(c).P(7c) 

_&rr r!60!0 c€ t x r(rJ . c' , ri rar,q,oe cr.ras-
roe B cIo.e no r€ I lmotrubBo f,, cro.qpaaretrrHo, Dcr cyra l||tor-
rearna. lb rlslrr.figrBo pi(c')P(7c') 2 pr(c)P(1c) lErlrrGrtt-
Bo BepADeHcrry Elc'/i) >(cif) . rbgrs roranr tt sro r.o[ro lrc-
nrcaTb cJreAD[tfl 061110r:

p-(c') E p^(r)p(lc',r) . D-(c) E D-(r)p(7c.r).' r5*Srr' ' rSa31.'

g(C,C') - rbnl[$r norcpb! S(C,g,) = O r.m O-0. , x

q?o

Ilprl pr(c) . L/r' n lzla) = lht r llp l - rot q.c!!o
roaolq r(oldltllqrfi r a r !.a. nlx FlBoEapof,lHg C r k,
leHCtrO. AqllD[pc omrrutbxoc nltgro. rrccf rrA:

E P(7c I ,k) > r P(i/c t)
r 51 3r, I =r lrt

Irr tGIAoro C€ o.

(3,

3. lbrol ntcrrer$roro nDr.[ottolo6rr r dr5r.lirT.EITt-_-it]

AprL Baf,6or€e lnprGa?Ho o,rpoar colpFararsrGl0 cEc,
C ranei roqn ltrtgr, rttrotctotat TFPODr' IO-

Cf,H-

rposrsarFx. Ho nor@xo IrccrorlErb er r ni rq[rrty qlHlc mlrnr-
F no npuqxny BrrcrnIbHot o npeanonono6rll Tl[ nt aror non',(o[, E

crafrcrrqacErx arroFrlrax ilrtercr Eqroxo ltcnpoc"IrllG[oll.
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Bcpor?rocrrlrr rqAcrb alllaatcr craAl,Dqtr o6pa!or. llorcHr h r
(rl. cry,cnrrm) ' roronoDar ior6rrl.tsr 0 ctararfcr { lcrpol.rIlm

rl.ralac"Hstr, a i rarnctcr Er6oProt rc lecnpoAarsrqs p(7c,r)
B $Ecac'!o oqtHrfl rarcrn bHol'o nl:BAonoAo6x t Ni c I r El6llF-
DSCt

(A.i) = ars D!:! ner r(70,r) .' 1!ri r. CC!

(3) x (4) onlrqaet-! plsrnrrtr arrotxflr

(4)

r[r, c no i . B E$racIlrsrbHor ruaHe errolrfl (3) qnror ,rplAoc -
roRrlt rlr tl. lalroci rljlrr Ealrl.flra co B Ec0Ta6e
nrrruroro lpenHf, . Ilooro!.y,qatGs 6ynar paccr.lrFaerb Bonlrocr pra-
rc.tlor uroFrra, octtolanHorro na Bul[erflr (4). llo noery rcnrn,
o6a errolf,lra Aomlu Aisarb 6.aoffiG p@yrLraru. 0lo npegno.rorerue
rpa61c!

4. . Paccrotptr rparro orActullF ac-
mlolr pcrrtBaqlr arFolxrm otsr Sarfla roEHra crHlpoto#raqxrl Ha

ocBoro uporc i (4).
[brc"b o cocrflr rB saraolpa g=(cr,..., c.) cregSoqno ar-

A!. llrrcccrro t1 ,.,., [] pas6xao tre Als trenapsormDqficr noArro-
ICqlra xr , I! ro:FoctbD !r tl D! coo?8GT31161gO (Ur+ n"= U).
EcrI d6Ir , axrrttru c! oArnartoDu r ltsBeslH:I spaopr. B npotrrl-

. tarnr8or ct! Ia - Jc 12 - cl np flnlr nporaBorbHrD

o6lrsor,mqroeb o 1na- zrt . Im mlpan Hoaalrornfi r orrfir-
ioro pac'IlpqA6rormtr oq6or nor)rulsr xs (4) creAJ,lqyr olteBry ro -
rx?a c(lclx)lfirqrx:

4 . ers d! y(i}) , (5)
T

lnp
{i,t) = 

rr.1r(r) 
,

l't '

'r(t) 
=*(.rir,r)rr ' 1(J) -icr(EJ,DtJ n," J€ rr I

Yr(k) 'r.ltl ,r) 
I rt- qr I .qrt d c rr'

ttrr o6psor, {ynn ox.t y npqAGrrrrrr ! rrAp cynr : r(r-})
Ir rr' Y.(ZtEl

cyrpola 6r lro Ir . PaccroiFtr pGryppdtrtot
+ y'(i}) , FAc yr noryrlarcr crmpolrlll.r Bo

13I

rrFoF r ar-



r8{creHttt Yr x y' AJrf cJ[/qas, rorA8 Ia = (J: Dr I J I tr'],
Fxe trr>1, otrsn x f(J)=l &rf DrsJsr".,q^rst+l <tsk,
cnpeBelrnBo peE(rpeHTBoe coorHc[eHxe i
r"(r-,k) = t"(r-,k-r.) - Dtur(Al (k),1-Ar(t) ) + ntn(r.(r),1-lr(L) ),
rae A.,(k) = Ar(k-1) - xrr(.)_r. . ,r.,(.),

Ar(k) . Ar(k-i) - rr.(r)-, + rr"(.),

. t-tI"(t)=r+ t I(j)-1 ,' .,=t
r i-'t

1.(L) = I + r 1(J) r (Br{r+1)1-1.
' ,=t

tlscatbHrt srartssrr r"(i}) 1,la l skst s44q7acr no @pryro:
y,,GrL) = 

,r=r, 
,rt*),

rAe r.(t) = orn(r.rfr,l1t.t 1(J)-r.111 
,r1t.) '

EaqaJIbHtF gner8ltrtt Art Ar

.rt-(r+1) . i r. '' t="r t

x l.2 gqnFDrct t 8rA3:

r r+il
l:(r+1) = E r. ,

t=r .+d '
.'-l

rAe -u.= I
J't

1(J)+1, a'= u'+1-1 , d = (!'.ri+1).1 .

Tptrraoerrocm nprroro Brrrrcrer l y"(:-,k) qepco yr(L) B {nrcxl:o-
BaHHE, XOUeHf sponC L OnPeAqttercr EUpAAHXeT l.tr2 , rAe r - ne-
xoTop6, roHcTa8Tar a !r= l([n-rrrtr) - ftoJnqacrDo orcreroD B lro-
cHJrrGx, BxoAtrux s I.. &a nPeAJroreHHoFo Pes!4PeHTHoFo arroll"raa
TpylocLrocTb onlr.u,eJlrErcr Jtt![b r(oFctaH?oi I x ,te gaBrlctlT or ro-
n]tq€cfBa ofcreroB.

. AHarorflt,otil perJplleBriu, aJrrop{fl mllro nocrpoxrb AJn Billttc-
,elorr y t(r-*), no B sTora cryrlg lrIA€Tcr ctItlt{rb rpyAoerrocab c
tr.llr , rle r - xoHcfeH"a, r.= -E 1(J)- o6[Fe l,rc,lo ofctGroBr. J€rr
ExoA@lt r nocr[n Is Ir ' Ao 1.(uai+nr-1). rgO [{i+&r-1 -
xotstocTb M{([eqrta u. .
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Irh raprtoBcron roAerl o[st6or aHrrtcrettr{e 6 no (4) ?pe6yer
6omomx sarpar Bpersrn r rar ftax npr orucmerflrt 

,naf 
r(i/c,r) neme-

t[rt no cocaarsr nocE lrarai Brrfia apltr Ha apyrai He ,q8f He3aBx -
cr{raoro Br6qAa, rar oro 6HJto ]Ip,t HosaBrcurtD( m[6xax. Ecli ocHoBa-
r[lr npeAnoreraTb, qTo ott€3 oT Tot8oi npo$aJrpr nFrEeAcT r( H€3!ra-
rlrrorbtrrrr nolepnn. Iloeroryr rax x AJn BosrBrc x!fi @B60r. 6yAe[
currarb, trro no r-r k crporrcr c'=(c;,..., c-) , rAe "i=",aJrt JcIrr r

.1, ecrr D ,- > l(t)/2
c:=l r€r(J*) ' Aj, J€x-.J [O a a rrpoarBHora crJ rae,

llo c'x Boxropy i crponx Bexrop 0@160r(, HaqxHai c 1srrror k,r,e.
no c' BrucJrrex ctnrol (6r) , rar 6uro onrcaHo B p,s.qele I, r,
cpaBrflBar ero c i, ncJrJ n€r Ber$op our6ox { e.} . fiogcwrmaer
no Berropy ( er) aoarturor \" (u,ve ( oJ) - qacroru Bcrpeqaer.o -
clll B Bemope S Kor6nHar$ 00, 0I, I0, II I BErflcrrer (')nrrrFo]ia"l

yr(i,k) = Drrhprr. !o rlnpor + orobDro . locbpoo.

Sqlaua oqexro norepL o? se eHH Bffi.tcJreHrn art !ar, P(7c 'k) flpcqe-
c€o

Aypoi xxHxrargaqrr yr(i'k) rpe6!,er ,qrrbHeiheno rcoragoearun. fua
Y1 roaHo [ocTpol{tb lEryppeEIrrEn aJrrolMTrraHaJror qHEfi Toxyi rtTo

6Er nocrpoat .[Jlr y .
5. lloAeau cuntora. sq,qarrpro relerpaxry. Bune paccrartrrruacr

BcpoafHocrHar raoAeJrb aq,(al,{ crfipo}Ilse4{x Hs oAHox rGaHTe rH(op -
nargrr. Paccnorlxl nocreAoaareJrbxocrl KBaHToB ( x11) ,..., i(r,) ].
r,q,e r-(t) - Baxrop 1r3 Hyner rr ep{}fiq ArfiHH !, 1 s 1 s L. lloxeHr
I, 1 <k =kr, B!6rpaaTc, rs PacnpeAcJrcr r p2 n He rslallae?ct
or xaagra r roaHryr A=(C(1),..., c(E) ) - xoaasxcrrar B[6opna xa
pacnpeAeJreHxr pr, i(r) - Heaaaxcrxar Brdopfte rc DeHepeJlbt{oI co -
loxyfnocrn c FcnpeAoJreroter P(7c(1) *)

ESrgpr ongrr rcra?b oqsHrl wa 6 u k He ocnoBc np{n$na ar-
clraJbHoro nttBAonoAo6r,

(d..Q) = ""e
lt:E ElI

r !r fr' 
"a 

6l

LI P(111)/c(1),rr) (6)

Qpxra .q,rr roAprr rresagxcnrrr( @160r( BEor BrA:
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k= art Ditr
t St 3a,

II
E {r11) ,L) ,i (it), r'rB fli,rt =

e Arf, rapxoBcroi ro.qptr -
t = ars ga- i.(i,t) , rne ?.(i,r) = 1' v,,(rlr) I).

r ! a 3 r,, '

lhxoqgercre oqcxrr ( no (op.yJre (6) rpc6ycr Hatun erotr x rpr-
H€Hrf, B nanrrl Bcei rerappsrrg f = (i(r) ,...dt) ] .llo a pcarr
nolt cmyal+rrl I rar npaarJror cy&crBJ€t onpa$rqeHre Ha o6aBr natl,-
rxr aaBrDrraD:4pccr a ior, ttro ror llorcr rparcrb I o6pa6arEsrb
,rri oAttH ecmop rli) . B etor c.[! Ea Arr o6arx ronBrcn crpoxt-
cs lclqr{gr oqeHra rercruarbHor.o nPalAonoAo6rr no napBtr J r(strL
rar. Ola xrr€€? BrA:

t.= ..s Dla i r (i(r),r) ,[,r, rqAe,rx nesaarcr&rx 0@160r.r rSr51a 1=1

I
Dl!E

'tS rS r., r=r
y.(i(l),L) Arrr rlapfioacro, roAanf, oJa{6or.k = ar8t

nerro st{gcrr, ltlo ,[rri EH.arcrolom t, * n],rHo xl]a]qab I m -
xltrr rraHrr xa1) r . .. , i1[) , a Aocrarorno aenonHa[b Hl ruAolr

J-x rar6 Eenropa ? (it,ll = i r(-(t) 't), i.(i,r,ll .
= i , "(<r),t) , 1 sk sL. , raJ)'l'nr ocxolc 6rcaprr .rnoprrroB

1=l
BEr!{Crerori l, yr r paccrc?pcfiHr4 B n.4, xfiHo a,olorbrrc nPogro
nocrporrb 6mrpp-petqpper?Hrc arnopmlar sn acroorr ? r i .

6. Xoge.ar [arexorut ronxra crlqporflgaqllr. Brlle omcloeracb
ttpotr8ocfHa, rq,qptb, t tloaopon rcnEr EEE T.ITEtr
oArorx x 

"gr 
ro &[r pasrrrart maH?ot, ?.e. noreoBa, xH{oprarDt B

raqaor rtsanre f,1) ,.. . , r]l) raouaracr c oAIroFo tr rolo 16 l€c -
ra. fur Hcroroprrt aq,qFq rorerr cllrfipoErslr$r xaraeHierci ot rGaHta
r rBerty. Atoa oat$ o,lt{crBaatcr e.[eA)lDlp, mlptro. lbr r FHh[e r
c(1) Bs6xpaercr B coo?DercrBrii c FcnpeAereHxer D o(1)[ c(J) -
Heoaarcrml npx 1lJ. Tarrtr o6pasorinolyoer g = (o(1) , . .. , c(L) ).
B comaetcrsrr c lEcnpenBreHxera p2 BE6rlraetc, k, 1 s L s kr.Hac-
npeaeJrsna Dr sa,qt6! Er6op {t) E rH"GpE re r-to sd1) lL+ !0,
PAe ro - saAlHHOe qSrOO rrtctro. Ila rugono 1 sr60P npo*rloAIfcs
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HoseEr{crrr.o, Ilo c(1) x (1) cTporx ,4rr 1-t'o f,Eaflre nore38llt cfin-
Ear ;tl rcraraera elo a coo'rsercrBlltl c aearopoll mt{6ox ert(ar 9To

6BJro on cego B n,I.
Onycrta, BHttrlar ' AJI, onrrratbrono to B sTota ct5rutc nl€elr:

1i, f,,f1r))=a4 na: qr. qqr. t p(i(r)/c(i),r(i)) .
iSr6ri r-roSt( r)St+to C(iJ r=r

Aror ibrnn$oxa, onpeAsrrror a.lrollrn oqcr{xB8xxt r r.r t(r) .
Pacomprr roAerb xcoaBrcxmr( n oarratoBo pac[peaeteHHE{ cox-

6ox B fiIrarloJro elotr, rlTo ltaxtrb oFtrEHrlqeHa x rorHo xl]t]$fb J[,[rb
oArn rDarr1. B oror cJr!ruaa nocrc nogrJmrerl{r xBaHTa rl;) oqeanr
E, , ?, onpeaeJr. rcr B nporpcce ra{rarxrsaqr{fi no k r r(i) 6yxx -
IflOHA'IA

r(r ,r(1) ,..., r(J))= i y(i(r),r(1)),

pAe lskskr, k-ro sr (1) sI + .ro, f = fi. fun naproacrofl xo-
Asrf, 0|11160r (WHlc$oHar [reer rm ra Bl{A, no Brecro r(i(I),r(i))
xclronmJerc, yi(r11),r(1)) .

Jitrrepsrypa

_ *rr;.aflW.S. Teopra crxxpororofi cBast{. - : Clasb, I9b.

2. l(0JlTyHOB l{.H., lt0tlOBAJl0ts 1.8., JIAHIyP0B 3.11. Orlxxpoxlga-
I[rfi no rFrnal a ry6po6rot cllcrerax .casilr. - il. : Cas3r,I9d0.1I53 c.

re,rn:'-H:9fifl {oor}P$ 
[;i' reop'ra rnp x crarxcrxqec.'x pe-

Ilocrlmrra I peA"-r.BA. orA.
2? omr6pa IS6 rogg
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