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B.B.tlop€s!. 0.I.tbsqoa, ll.C.taproa

Crerer af,Har ranra (3ll) su.ucrrrerrron crcletrx c rrporyard-
pJr€xof, crpyl(flrpol pearrol€r sapa$ae EerStl@fiNoe rocro
ncnoJrDsy@( o6rye qrryamno-amaFfiE pec14cu. 0m npopparoru
o6scnernDalf lr{ertrle gqAaq r(If,bsoEalorof,i o6ctyuEaue EHe x
ycrporlcl.B. otnmuoflpoBafln€ 0ll rai ysrs roro.yrarFr ccrn rqra[rH-
ffix o6xeros x rar grereHra crctarH caroArarH@lltEr r carcEoccre -
Eoarexxf, n1x olrosax [I-&].

Conaacoaanre pc6ofi nporpan a 0ll oc;rqoralac lporluaro-
amaparHtF cpqAcrla rx,IE orDpauroHrof, crclolel 9ll, oGoneurearqc
lrotrerf,IDBarflo Hr otriror [porsccope oll mcoctae npotloccopoB
(Prl 1=1,...,fi). Ilpoqeccopu P.r t=1r...'i r xasmaDrci rnF
fyeJrbHErr i paq[,oi@ofl [porl€ccop oDrerllapofi l.emr. [q4tlf, Brts
ryaJlblrIn llporDccop Pr Btaofiner oAfly troIbAIrJD cFo [porpe[.y
G., 1e (1,..., Al ,f; - .orcro nlnnparo, IEarxcy rt AI B rryrb -
tLTIIDDPAloOloX p€Erxe.

llcnoneunc npofpamm G! Emlnya,rurq npoqgccopor Pr o6paoy-
cr Brtrucrlr?sJru*rn npoqccc pr , 1 € (1 ,.. . , li ). Coaoryruocrr Ecex
nllqoccoB, pearf,sy{u ErFyerbHur sPoqaccoFt4{ P., t = 1,...,fr ,
o6prsyar cxcr*y coDaecrHo dporereqrx npoqaccoB.

B8af,r.oAerhrsa qpor.pan no.lffloBli€ron c 8rux)r onelEr${orolor
c[q"e H 9ll ocyq@"a[nercs nocpqlcrnox cno(ttrmtrp!,Dqeno qf,ror!f,Ea
trheD o (x). B roaeanor clftcre clooqnlllsrpJDqra lrprofirrEu noAo6lu

lrcrorrnu onepefoFr tf o (I) @...elag.Pa3 qB qLJr flrrr coc -
loxT a ?ox, qt! IIGlrts orrIEAcrDT! llpqao.Eafb ,x rcnotrGHre qD-
rpanxu llrll nepeluDl.arD rpoqaccop Ha rclrorHclfle Altrnon nporpatoGr, B

to BPart Ear Etoltt - Erq,aIEl ollgpatoP [Donpa[ort rcrlolHgHxe ro-
toporo nlrqArucano JGroDro. o (r). nspoirDrFlfle nlDqecopa c oA-
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llof, flponpamor Ha Apys],D olrpqAsrrarct aHarDHrelr npoAxltata *(x) .
cro? npe$rra? onpo.qereH Ha l.rorecrBo r o6qr.x ( Fro6a.[6Hu) g4e rcex
rcnoJrtt 6rr[ npoppan odEoxroB, HaoHBa,c&o( cellerlopalol B orJrrqrg or
rurArlEflA)ralhHr!( (rorarEru() .q.m rqtron nporpsrorH G. r i = 1'. .. ,f; 'napexemlf.

c€xa{op s rpeAcraBrner co6oi rponny 6en(s), S, is). 3A4b
seu(g) - sHaqd e ca.@F& s i + - crIDFo ynoplAoqsrHoe r.H6e -
crBo, c@ro Be xa aer(s) gJrexet+rogi ls - xHdecrBo .q,otrycfirrn(
onepaqrfi HqA cex@por g. C€t.'rbpH ,q,erf,acs Ha rlr f,racca: Hocr -
pymyppoBaro{ua, crpymyprpoBar[r}t fl cemrhpH-yc"porhrBa.

Ecar xe rln6yalcr paguqatb I tcnorEsoBmb orexoHTu xHorec{.-
88 fist a Bsrlro rxlrb ana,rb a8aq€r e xoq{ocrr{ otoro lrHdecfBar r{)
car.o rdotr€crBo rar laroDoe rfi€r ot€ylcrBoBatb. C€lrartspu storo
R acce HaBHBaDlcr Hec"gyrrJrp{poBa&rtorn. Oneparyr HaA flecrryrrypr-
poEalrHEan c€llaloFlll rarex.mr rx aHaqaHxi.

B cryqaa, nor,qa sro*)Bru xlofiecrBa S paccnatpraancn rax
6trr@pe, nocpe4crBon rorcpto( oc!@crElarcr ltotoaJnflmu{r{ M€q,qJr apo-
qeccarx r ceB@p s Ha:rHBaa"c, crpJmryprpoBa8HEr. 0nqnqnr xqg
crPl/RrlrprpoDam r c€r@pox g ncraorlaDc/gr.Duanr 6yr[epa B xHotro-
crm f,a r rsx*r&r sxaqq 6 c€ a{opa s .

cruaoop-lrell)orbtBo cqlaFt.! ]rHoi€crEo' oraGmarr Ro[olnno
t8rEici xaccnBu nporpamfio [ocqrr[n!( peI'xctIDB !/ctpotc"Be. one -
perlrn HqB cexal[oparor-yctporb"Barot !p6m!,Drcr ra,r onpqleJrerfle co-
cioErrf, , se:(Ear, ocBo6oqlprfle ycrporhrBe.

B Hac,lof,qefi pe6ora [pqAranaercr lrpo€m [4] lApa orEparuoEro,
crctanr 3ll, l(orolxfi rfie! cr]rflrE 68ot AIi Brr6opa lioHtrpslHof, npo-
r?anoro-aErapaftrol Farxaalllrfl Ell, rar.oconrrcro, cns$a.lEHo Art
rortrloHoBlt{ rcl[lrfi BHtatcrf,rgJrDltr!( cllclax.

I. ,tqpo onapaqxomrol cncr6.u
I.I. 06r6rialc nroltroro iaua aAlra oncpa4tomotr crg?eru aI

,E[fifct rropflerotlr, rlccxBll rcpaa€flHroc x csaa{o!fl. Ihperorr* on-
pq[erofci.rar o6rsmE c€ T.An , rrenryre rra aaae(d tl gHauottrro

val(aaae(d) , rAe flR - roloreclBo rrop€i.oxntD( snpa onepqqxornro,
cnctexu 3ll.

C qelrn rourpetxaaqxx xaJrdenxa 6]tr€ra narc6 cr[?arb, tr$o I
raqectE repererfiHx rcnor6s!,Dtcr c.roBa onepefxBtto, narmn.lllx olor
x eHeu nepanet[()n iBrrorca qAIEc c,roBar a sHaqerflat nqpraerllol -
cqgelnrxoe croBa. yro3anrtoe oro6pareue xHorreclaa xxea rDlExeroru
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Ba rdlorsclB n6tEr6firr {nxcrpsaHo aarulE!]ryon gll n xe gontrrcraer
x$remHri f,rarfl ltlEx3lIlotr ll Harruri y H€€ HecrorbEfr p6,0trttrnfi
rucfl.

Xaccrar oqr.qeratcr ttai lnotrEloq€rctrp mclenoBarer&tocrx l,
rs r neporlcHru. lr€ VAR'(LG (1, 2r...,r,...), vln' = vlBru ...
...u vllru...rrARn= . tlaccrs Z o6mara,tEao coc -rvtRr... x

Toi! rg Bepe|aeHrG[ c rrcflall a,ad,...ra+k-J. , rAo I - lolcJro ns-
p€reHnta B laccrre. llxn yc:cv'rc .U coBlrrAes! c rLxaa a rGpmfi [B-
Fx€aolon xaccraa. Btrrgor o6osHaqarb ra@rB a rcpes [arb] r rAe b -
DrrHa raccxra. B AatDrlolhox Han noHqAo6trcg mccxBH yt(i=1,2,...
o-r Li ! c (03,... )) 6rrcrpoBaHlon Arroru, cocro4r6 13 qdlHPax

rEPsreIIlrX ylr Y1dr yr*r yr€ . J,l'nr atrx lraccrao8 6!a,er rcnorb-
goAarbcr cn€[flalDrloe o6o5Ha{€ror6 [yr ] .

Ceila4opH pc SEf, , rns gEf - l[rofiocaBo csxallopoB AApa onepa -
qrorrron cllcrdru 0ll, onpqganrnrea rar oCE€f,TH, meoqre nra aa,oe( p)
graqen{e ecn(nare(F)) , xnorecrso .q,onycrrru( orrepar$f, iDteryret
(nans( p) ) .

lla6op oneFarlrn later?r€t(!a!€( P) ) .qra Hecrpyml,IrrpoDafiH!fi ce-
[a4opo8 BkrDqa€[. Bo ltllarHen mpa' cneAy]4le on6Pd$x: s - E

S - S+ ar I i E -D. sqASEI[lC CoolSatcTEllllo EaqathHoo sHaqeE{e

ccm{olE s (sen(s):= a) , ymrrqeHtrc Ha a oHaqcHrr cexs&o -
pa 5 (aeo(s):=ser(s) + n) r yreHurorfie Ha n aHaqot f, cera{opa
g (sen(s):= een(s) - a), ae(0J,...).

I.2. 3rercma,mr xxlrecrBa frs crpytfyprpoBaxHoro ceua{o-
pa c xxeBeM s (a AariHetuax 6yae FoBoprrb ',ceMa4opa I ') Mopyr
6nrb raaacxBr r tlxosa caa@IbB.

fua sqgennr iororocrB 8tq,grf,ercs o@ar aJri Eca:( cex@poB 06-
Jracrb roioe/lflRa${oHmrr 6y[spoB (cx. prc.I). KqABn rolrM]fixrat+{oH-
r[rn 6ydap c cocloxr rs n rr pacnoJrff€iaGo( noApEq g nauarr of, caoa
c qApoca[r a,c+1 ,o+2 rc+3 ro+4 . Ilepsoe crroEo row)Eolr&$omtono 6y-
Qeps a cryrlr ymsarsrsx 1t8(c.) Ea creAJ,u4i Boro.yrflrat+roBHufi
6yD6p, np{Hqnlfiamtr rof, re q€Iloqrei qro r l]accirarpfiBaeilun ( ecnx
yuutar€.r6 paBoH HFD. Fccrar.IlrBaarun 6!4op f,Bif,ercf, trocre.q,Hnr B

qanoce 6y4apoB). &cgJrye lpr c.looa eolour(c) , add.rees(e) ,
tuf(a) sqAer noncrrcraqr, qAIFc ramHu B gro, rlq[,cxcra!.e rl qAlrec

croEa onepa${E{oi narr n AI [3-6]. CqAcprxMoe truf(a) xH{ePflpa"r-
pltslcr nIf, Hyresor cql€lrE or nrroro qaoEa, 1e!6th(a) = o , rax
mr ccl!4oF. Ilp rcqneror conalnrorr lensth(c) t o, uuf(c) co-
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6y06ila

lsCCnEr
Il6peIeHHrx

q c: It

p:

b

Bt

.cr
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Aeltrrt Haraammrl qNpc raccrgar coctoqpno rrs leDgth(d caorrlnc-
EormcnrtrD( ttqgpqt D oncpailEnofi naxerr 0X.

Ceradop rpo6ycr [Ir' oBoero tnsrcqptarf, ot A!yr( Ao attqrx
croB Earerf, 0f, c qgFcam aradrar'2ra+3 . IfueHd eao{oparno on-
pqAerrm, norenaGr a[pe a . Cogqrooo cloBa o q[Iroor a gq[,agr

aHtqcHro ccrulopa een(a). Cogclnrce qroDa c qqlrcox a+1 EBIE -
.trcs yrasetcrd H8 qporpanqr (aonaFlypy) taterpret(a), rmeprqn-
lnp3mngm ouopaluor Hq[, acnl[opor a . CoAelrrroe.GroBa c q[poeor
a+2 asaactcs Jn salcrcr bcad(a). Ha nspBHf, ron J,Hf,Bar$omurn 6y@p
B rlsuoqre 6y{cpos, Eq[clm nccrBu cloa onolnluatrofi na,rmn 0ll,
e@faBrillgc rlrcGc?Ba ia (cr. prc;I). Cogopnoe qclBclrroro oro-
Da gq[,al! sHrrMf,G refoount(a) . Cqctqtr @uror refcourt(a) cc -
x@pe a palcn rorractBy rc[orEsoltnf,fi rrail cautfope a B rarr -
crBc groxeHra ErcGcrE crgfBty1lrpoBannu earar[opoa.

Heorgyelulnpogatroa cmifop f,cnorDsyrt eroga c q[pecern s t
a+1 . Ccre@pr-ycrpolbma rcnorDsyDt croB8 c qfipeoam ara+trra+2 .
Bcc ualrye crooe f,onorEayDt lortro c{Uyttry1lpoBerrln ccxa{olnl.

huenpacgarrar opFaflsr4rfr cp{opos sqAaar' {rncrlnaamoe
oro6lnrcrmc rrrcEaorBa ucx eaa$opoB He rxorcctBo eaneltspoa ana-
toFrqHo eryqa c Eclldorlltrn.

lla6op gouyernarr onopaqpfi later?rct(s) HCA orpynypponstrlrF
rrr ccrai[opamr DrrDrtes! clclJmrgc ouelnrr[or: s - a([yr] r... ,[yoJ);
s + s+L,D (trrlr...,[r.1)i g-b8-n,a([vr]r...rIv.1); 8+,8- (r)'
n(lvr]r....,[v.j) i B - sJr,a(Irnl'...,[vo1) i 8+eo@ ra([vr],...
""to'ft'ht I - a(.[vr]r...,[y.J)l,",a€tr sen(s):= n f, cosAe.r

ultrrf,gcaBo fig , eacrcrraxn BoropoFo ctanoBf,tci naccnBDr r rueHa

cexadopoa, sqAanearrc raccnBaxn [rr1, r = 1r...r8. .
IIpn anccerur a xnccrao fit reccrrBa rrr rxdil ceua{opa' sa-

.qeBacrbDc r.accnBou [v.], oogclmxoe cf,oB c aflpecaux yr, y.+1,
y.+2ry1+3 ncpenocntCa a oolour (a.), aadrcas(a.), buf(a.),
len6th(ar) coorBersrBaHuo, n1,e a. - cao6ogrcrfi 6y{ep, ax.mqaeuufi a

qenoqrJr EortrJ/rrnaqrorurm 6y{epoBr coorBeccrByD[po( eJrerrellrau MHo -
recrBe ft (cr.pc.I). 0luerrr, qlro ecrtr colelflruoe c,IIoBa c qAIE-
coM yr+3 -panro 

Hy,rD, !o n {. sanocr?cfi rxfi ccnaippa.
G.ieparryrr I o I + n ra( [vr] ,... ,[to 1) JrBetrxqrBac! Ha D $tarc -

me cor@pe s (e6(s):-aer(8)+l) f, BrrDEea! B rno[cc?Bo fi, naccr-
Bbr nepeueHHux lrtrx rrcna cene{opoa. Ilpr esor gqgeBaonuf, [vr] ,
i= 1r.oo;D e uaccrB (ner rora cararfopa) CtaHoBnrca (t+l)-n orc-
ramor S r

ib
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sel(8), cc!| sc(E)< r ,
Li ec.m Esr(8): t .

Ha t sHaq€Hxe caaa[opa I ,

t-

IIpr srmErcr
ccBrolt r.fcou!t(8l)
rotoout(E^) + 1) .

ar oc$6oqn$!ca f,
6yllcpoa.[I51. trpr

r, ccrr !.(a){ali
g.r(g){, eclx ! > rr(8)'r> O:
o - Bo 8c* octa^DHrar c{rlaE!

cau{Dpq a.r but(a.) B Erol€ctso + cqltr[r
yBrlrruEal.ct Ha qAr lry (refoouat(9.) 3=

0ucpaqn g r g-rl(.tvrlr...,tr.1) ],rrD!a.r

x xaat6f,a6t t orcrcIroB llg l[lorocrEa i". IIpr rcaaecrrr (ul)-no
otreraHra (r = 1,2,... ,t) cor.Iulroe cootslclBlDEolo ary Eollroll -
Itagonroro 6!daF ar' ootour(a.)
aalloctlca B etoBa c tApocall Yrt
)|ta3amq SaraoqtIl, Gcrr

EaFEq[X?Cr B q€rtoluJr r{lc?r[ rtouynrl4(l na
!.?o4l!t(8) > o 6y,rlrp coxpaHfialcr HaroraH -

nu. 0ocpe4rr A -gr,!([t.]....,[
It
xg - e+r,a([rr) ,... ,[v.l)

odrqlFlr orqAyD$r cDrc?lor. EcrI
Y.l)
c.{s)

Hoa trFrorcrla r c&ihry 8 0 x orq)alfn ro rqEfai ca.abPa.one-
Patrn I o 8-(r )'!([yr],....[
13 lllcta atff{tlo! nlEacrDa , JtrOBlOllODi)r|r CrolbrBy f.

lboemrc orllq.l

: r.! ,to EocrqAoEalarb-

l) xsaroraa t<! srdaEro!

g - gar r(tr,1.... 'tv.l) f, s -8F(r),
l. 1= 1,..., r.!or!

I r- sr,n( [yn]....
O[ nO-

t . 1, .. . ,c r m€Ha rqlolM J&ascnH

a(tyrl,...r[v.l) nFEqArt r nomrao a [Y.
rc cqAalrrrolo, lrro r [Fr rc8orlr.r[ oDI}lrFl
...,[v.)) r 8 -8-(r)bn(trrl'...,[v.l)' ro' a
crq$!c, lnasallltG orllar{or xa EHa! sH.tr{rn cgldolor r Bc r&
Brais! otarr oB rr urmete i" .

Crpyctyppoaamrtr cerailops r onalnlgn rrqg, r rr o6concrlrur
rqnarre r ryao6FsoEue nPors&!Ex!8 c cmara cryynyp. ttqA,un
cexadop I gqm6! cr[cor, groac]r?arf, tolopolo iarDlcr groaa[tu

clllgre 3 Tar, crucn (A, (C), B) r
cera{opan c rreHarda a r c coorB€asr-

Bcroto. 0rarenrr crfloroa A, B, C sDrE cr xeccfiBarorr cocroqlo xs
qerulrox, oAHono x .qBlx qroD orrapa Br{r[ nar.srn aI.

I.3. gaororon oAlosrgxorrHom rdotaclBa cora&opa-ycrtDrErEa
proqessor (gpoqaccopE 9ll) aamerca coBolqmHoolb IDFncrItoBrxInHf,-
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q.rx r{H+op.aqxoHHun Bermp rcrqrqero npoq.cca (cml cr norarq r [Iy-
r]le "cnacaatG8" npr npel,llBar[rfi pgrrctps).tlqA cexroopor Plroc€aso!
oflpe,qereHl creAJnqie onaparsfi . 0neparg{, proc€aao! - 1( [r]) coana-
er xa coaelm[ono cJroB c qqlncarrr a'a+1'... . FAe a - coloFrr.oe
cJIosa c qAIEcor{ f +2, r[@Illar$orlrul BaKroI] ryorllcca 1{ g$aa aa-
riplmaeo cosltanrun Bemop B npoqeccop 0I. OttcFrrri ploccasor .
- proccseor + 1( [v]) aarplrract s ryal€ocop m@!.raqnotllrH, 8ctnop
npoqeccar paoiGqoHHlri I [tccrB c narraJlbnsu qAlrecor, pa$ra. coAep-
inroMy y+2. CoorB€trrtBetltlo otlepelllit prcceaaor+ Drecesao+;L( [y])
cosAa€r B raccrs c HaqaJrbrior. a,q,Itcox. Ilranbu cogeprrrrry v + 2,
r.onD mooplaqroi0roro Eerlolr, saFpJrf,cHHono E ryoqaccop s noxcHr
ee ilcnortGtott.

t( csx@per-ycrporbrBar onlocrlcr laEc covarbp raDorlr .[o-
clreAcfaolr roroporo ocltq€crg[sarcr yrpaBrcxxa mnrr.u 0ll. 0neparpre

ocrory - a([1r,6.1,...,[v^,0"1) coqlesr cmcor rrs !1 co6oaHrn
naocxDoB caoa'oniparranon'naierx Of. fiarAEn rarof, raccxa { llaw-
Haercr c qApeca (v..2) n rrrrdor AJrrBy (s.); (1.+2),(or) - cogep-
-&roa croB c qalxrcamr Ir+2,6r cool8atcrEoHtD.

0nepaqrn rcuory+ lerory + n( lvr 16. ],..., [r., 6"])
€t B crucor cDo6o$ru( MeccrBoB croB oncpatnBlo' Ilalattr 9X a uc-
creoa J(. ,oq[lrfiux tlocPlcrBor. [t.ro.), r.lP,...,a .Ecar npr
BrJrarlero{r B crIlcor raccf,Ba {,1e(1r...r1 } , rg Heno x JlIe ma€D-

4rxcf, B crucra naac BoE o6pr3rcicr HsItpePrBHu' naccra /o cros
nanrrr, !o Bc€ rilccxBu. Bd6,rpx6 B 1o , IAuorca na crlrcf,a cno-
6oAnq raccreoa, a Bnocto lorr gafloclttcf, o4rn xaccf,B lo . Onep -
qri leuor? e reaory-a( [1.,6r] r....tv,,0. J) {opflpyer-rs crlrcra
cBo6oABia( xacc]{DoB cJroa ! EacrmB Jlr, 1= 1r...rD, AJIIHu noto -
p[ paamr (0.) , a xa.ranmr qa1nca poaru (v.+ 2), t=1....,a .

Ha 6a,ro onepaqri Hq[ caaa{opox [eiorJr BEo1f,tcn on6pa4{x co6-
Asrorr cararfopa crcaic eeraphorc( [yro]) r lnflqrfierrt cexerhpa
aestroJr aeraphore([r.o]) . llepraa rs yr8sa][lu oraFqll, f,srroRld[
ll3 Crlrcf,a cBo6og,Hrtr xaccxBoB croa oncpa[rBHo, nsxttlt 0ll c qApocox
(r + 1) no,q,crctad (y) roccr; arxBot (6) = 2 er6o (o) .4 cror.
llln smx B croBo c qg1ncox t+2 oaflrcHBeaact HaqarbHuf; a.qpoc a
xsBrcrardoro rocrBa. B croro c qApccor a+1 oarucuBaarcr aHarp -
HX6 lr!4talCrt lHtopnPctrapyDnDrx npoFFror lDt.lt r.t B coolBelctBllx
c rxnor cogtrauraaoro ccxartspe. 0cla.rur* crola xaBraqemtono rac-
crBa o6Hyrmacr. Ha stox rpporpoeame cexallops a = (v+2) garan -
uaBaaTcf,.
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0ncpe4rr ileetroy eeraphore( [ 1,6] ) yrerncalr ccriarlop a .
= (y+0 a xanre mAcxcrcux (y), rmeoqcn qgpc (y + 1) , sc.rr
rcfcoult(a) = o . yrflqrfrec{c corarhpa a cocrorr xs ctraA]rD@c on6-
peqxt:

I. lla iorqerBa fi. nasrerarca Bce araraxlu.
2. Cooraacla;m$re f,om4nuffirlf,omrHc 6ylepa ocEo6olAa!+cf, x

napaBoAarcr B q?noqty nyritfi romollrftaqxoHHbo( 6l&epoB.
3. Ec.rr rsaxcqenui otran€Hr b car. alrretc, c€xarhpotr, ro

cqsrtffi ccHJror rcfcouat(b) cexaoope b ]nre8E[ae3c, na qnnnxqy.Ec-
rn noc,re s{otlo rsfcoult(b) = o, ro ceualtsp b yHxqrorasrct nocpe.q-
clBora oEepa[tr$ destroy deDaphore( [" , (] ) , rI,e(C,)- ArxHa xaacfiBa,
o?BaAclrHoFo noA cailarbp t = (e+2).

4. trhccxB a , conefaqi nepeMeHnlE sen(a), i.aterpret(a),
uead(a), rcf,couat(a), noxeqaercf, B crucor cDo6olxr0( raccrroB
nc[oa, .

Eorr cqcrtarr ccr[oi lefcount(a) > 1 , ro oncpaqrf, destloy
senaphorc( [1,5]) Ba rsrcnrer cexa{opa.

I.4. tlpoqecc nr, L=L,...,fi, ?ee {t,2,...l,cncBax! coB{@r-
Bo qxrroraDq{x q)oqeccoB sqAa€tcf, coBoKyrr}rocrEm Aerc?Bnf, :

Irr: S94 Lt= 
"r,^0.

s >o,.. A S <oa A* k@., * Lic
gL<O Eq rr

t, IJ

-9,:r(r.)i...; a- grJh(vr); 6tate 6 oi

pr- oirr( L)i...t pB * +rrr(ai) g1 ,

rAe J< (1,...,q), J. - roar,rec'rao AencrBxfi, sq[aDqrx npoqecc pt,
v.=(L.u smf, u vAnr)r fr, = ll, u vrar ), rJr - cqarr{nr KoxanA
Eportacc& pt, VARI - nEof,ecrBo nepalem{Erx npoq€cca pr, EEX - }oro-
rectBo qetral[opoB EApe onepalgorHof, crc?exx 3 . Oueymopu

k- orjf(v!), t = 1,...,br BlfrorHae !3 8 J-u rtrIt${qecrcx xHTep-
Bare flpoq.ecca e. [?1, au,uc.nm! HoBue sHar€Hxf, rf € vr cexadopoB,
nepeuelo{rD(rl cqerqrra fto aH,[, !r. 0neparopu p..4,rr( Z.), r= 1,...
. . . ,6 , Burlxcrmq{c HoB6! aratcHl{t po € Zr nepe[etflED( r cre?qrra
r(oxaH[ Lt, BrtI()JIHf,DTca BIlc rlltfrqacrono ,HtepBaIa.

itaxain npoqecc p.,1= 1,..., #, npe4crauex B qAlle onepa -
rlroHHofi cncreMH 3M r.{H{otMar+{oHhbu Befiropoi{ .P{rW ! , mo nosBorio?
roBotrIlrb o ElrprlranbHon -1il, pearx3ynqcfi r&oqecc pt. [H@praqxoH -
HEn Berrop npoqecca pftw r, i€{1,...,"?) , rr€er crcrun)q{e coc.riaB-
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rdlle: P8

orr r( rr) i .
Pr '0r.r.

tr., I

l p,c-tt, Bnc

r tL'

I [na qoqlccs] - rqA,i rrlql nr trprt ccai Dtn

I - glcrrarc cratruaa aoar{l Lrrllloa
I

I
[cnctrcr rrFrtlrl
IILlEITr'.I:ni'i[I{Iiffqi!!-TlI]!7.n oDIlroP. 4poqpoc. Dri Iyraoamr
Ha o6racrb onp.aqr;ni

Pgf,r [Doa!tl"c] -
Hor lrB= ), tnc.

onepmopoa] - cqlatmroa "onacadoli npl
npprauaor p.lxotrIpB lDoqrccoF AUi t3rrtpolltlr.l, r€rr[ror.o] .

IIcl srtspr ooo!t!c!r.x-
tllop nlDqpcca

n.r 1e(1.2,...,i11.1 , rrr(o o.ryyratt ! trporlccoop. 1160 E rqrtrci B

otrrlrAl ForcBrq q)oqaccoB (ctwrclypporamul caaaoop !.aa!r).rr6o
no6qc.r I oqaDql,b llyrFr dp(rlrccoB (qpfr![}rporanun
ralt ).
IroloBolr

ryoq.cc rtrl: aror nao&llor B !aNaJ!*,
I IIJrFra C@iOEUEa. flpoqacca c8qllrcr 1160 r

s!,nplBre aFo xr@F.ar[looorc Eciropr B npolpccop 9I. ar6o r rr -
ccrm cro rrl{opl'rlloNrlor! Brrolra 8 oAltr

4 , BrmrHtglor trt
)AFrCr[le f,Htropaa4romoro BrtoF

,raty4rr), x3 rrirccfDa

D!

iait. ynxt?ceora q)oqacca n., 1<(1,...,

rl&c Pr
IIITTFTIIIIXErJ:tr fr,.1tr ( ccax p^

&nclrra c xalro rrJ f,Br3lnP.rxpycici
ColorJmltootb t+L+2 onaparolloB: . I

x3 oqapanal !.ralt xln

(ccr npo -
pr !oro!m)

rqntpccopor 0I rei
s1: 1116: rhc!... eg.;Irjr: 11-

..i X t1- o.15( v.) i.r.11l+r): atata -
i .I11(1ag11): 0g - 0

oi r11(u+a):
FT,C IL$ ( 3L) tI( aL)

refita. couocta8trmref, orr.patow nlll psSraaqclfix 6t!o B ntrf,rt
q = o r..., b+B+l. Ilpoqaccop 0I B :(oAc xcnorHq i tcf,ylpFo oncpi -
topa onpq[,6.rEcr xoBoc gHaq$fl. ctEiqr{ta rcm,{q, rao o6acrtrg6rat
rrpaxon nPoqaccoPa Ha xHrePIII)cCaqm
paBHof, cqA6lErroi{y cqa uBr loraia.

orcpaloPe c rafl@nr
oqGtrr Bof idalla

rpoqcccop6 sH&rl.Hnr It!, t<(L,...,rrt. l<(r,..:*.1 , BasuBa!!
lrcno&reHra oneperopa proccssor -r([v]) , nnc (r+?) - BrrulDruf,
q[Irc r.8cctlBa, coAclflrpso PS9r , coclrAcllor. rolrolbro .B alnqac-
cop aaFpJrraclcr Ho8rrt xr@praqxorlrHl Ectrlop, {opflpyoo ra cra -
porto nllrrf c.ranyDqrr qro6Pe3oD rfln: Itl r h,o6ltivel:

[rero]:= B*
i ocralbrftE

i Pgr rtao8attv€ ] := c .: iH. [cq.trElB kora{q,
=4.

1

,t

wr. @riitEn 6ee rexcncme.3anpya-
ia B npoqeccop ,{r@Irl8qxoffioro Bmolr Pswr, 1c (1,..., r9) rEpo-
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qccce Dr I an8uE3! Ettuclrr a 3Hrc t flPqaxf,a?ar)

A sGr(8 )>o^ n Ber(B ){^ A ge(s )< o.LcArt'rCBr:*Lcctl
Ecan sxa,ororc qrq,qrrara pat|r|o fala. , ssr?ltrdmri B q)oqcc-

cop &rltsI[.qrolnfll Bcniop nocrraa?€r B oropqAD lA,!,qtor flpoqcccoD,
r{s orppqlf, noloEa( Edq]aarcr n&plrqrcmrll trlop, roropfll sa-
t?l,rlarci r tpoqccoop.Yrasaroraa nocrrAoEs[G$noslE Aalcr8f,l IEe-
rr8!r?!ct uocpcAcrDd cratryutE onaPaqxfi BqA q&tlopux proceslor,
rtadJr r ralt: proc.saor iproc.esor- 1( [v]); xelt- Gtt+Ee!(ratt) r
1(tvl) i rccay- rGaay+ t( [v] ) ; prooes.or -proc€saor+1( [ v]) .

Ecrr snarrcnrg trpqr,nrera parro trrre , cooraEr@rs ffillopalqr-
orrrom Erf,ropa PgPltDo6lttvcl, IErrlsorc], fttfrtDo8atlvo] r no-
rlnrrD? oHaqaHxc L clo coorElcrByar rqaasrD rdlacr*rflo rcirfi-
Hom lDcAnrara. IIo amoromr yrasarorE( q)6o6pa,8o8anxl E&oprarln-
orrroFo Bcmopa Pgmr [pqacc pr uoni" B crn rpxlnqacrltl xHrep-
Eer, qto o{rSraaalcq ycrarto8rof, sHaqrHrr cdatspa atat€ , paBr{ono
qAxnrqc (!or(Btatc):= 1) . Ilcprr ooparopor. rcmrlrrc&.r B xplr-
lrqacror EnepEa.lcr trrralcr oncpatop c ra"m[ xl,r . lbc.lenoaa-
tcllnoctb o[epalopoB q)oqccca pr , Etlnoeri.larfi B rpf,tt{rEcBd m-
t6p6a.!ar rra AotrycrEa! q)apuaar r.- ittsfl croEarx, rpr sen(etate)=1
sarPcqerisi nelrcEDtpHxa Ilpoqaccopa Ha rcnoDloHxa nPcpHBqcno
trpo0lcccr, o6crJllxDqst! Eocry mln o! BHaDl.no ysqonc?Ea xr]{
rda[[fiol c8err oanlroc Ha q)cpuBaHxe. tlpr 8roa yragatItrIf aanpoc
EEBaa! rprct.t qltrrqE f, cqrctary Hco6cryrcHBr[ nl)€puBaxx,
LDtorluptcount x Etl.coHf,o I Hatreto oqgltAt{ Fo[o8l!( llporloccoB llrr-
Qop.aqxoEro m r?opa llpcpEDsqglo Epoqcoce.

3aqnc ua trpapEBarIno, noc{Jltrnut EBa qxtf,llrcroFo iHrcpBa.la
(ryx eea(Etatc) = o), y6f,pa.! rc rlpdltcccop& rHlloIl.aruoErn n Dr('op
lcrlqcno lpoqccor, norqlar yrasamorfi Errop I Haqaro oqaltAll m-
roB[ npoq.ccoB r sarp! eat B r{rolccoop ru{llolr.aqroraort Eomop qpe-.

puEa@m q)oqccca.
Iloqccc acogp $r rpf,rriccrom rHrepBara uoclc f,cnoror a

onE)er$r 6tat€ .. O. [ogqoryas.u, rKtepnprrxp]m|afi orEpalllo
€tatc + o , rDclqloBlcrDtlo c Eatrara oqcpaax ElflIlc.Iag! q)cnxraas

[) Vragrmrun nllcarriat noryqam sHaqcrura rru6 , acrx gHarrnxa Bcex
colarhpoB, iraHa romp$( rDniqA,raa? rx6ccr8y a , 6orbm Hy-
rf,r sHSseBllf, Ecex car@poE, loaerla roaopu lll)ffi4[,rtfat rH6a-
crBy B r pa u rtrn f, gHaqd a Bccx cana4opoBr EacHa mroPrD(
r{)rlHq[,Icrat [lolact8y c r reHbrro Hytf,.
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Bcer m(hpralproffir[ EnropoB,HaoA^4orcr I orGpqAr Lq,lqE flpoqec-
coB (ruorecaae {"ra). ecar @A;rrar ffi{op.aqnomrom Bmopa
I{f,., JC t1,...,€.D(ralt)) paEaH tluc, ro PEI . lposttlre ] := l,
rrrt'crol:= l, ttfl., [aegattve ]:= y' n n@pragorhm anop rsr,
noraqFarci B roHcq orI.PcEr ForoBr[ [PoqoccoB.Ecrx npcAirm run[op-
xaqrcrIloro rcnopa paDaH farse, yraaarou, ro4oFrlqroHttr Banop
oclea[ca B oq.psgg lgr4a r4nqcccoa. lbcrc qocror1la rcct oqapaAn

rAl@ot rtpoqcccoB arrtrtagplrglct oxaqcHlic cqrr{rta Hao6clyrcnt[
npcpBEaHxl i.ntcrr:uptcouEt . Ecal sna.l.xrc itrt.rruptcoult=O ' [pO-
Ao.Baa,rcs rerJqrf, q)orFcc. [Itr tatellrptcoult f o xHoopaaqxol[lrrl
Brtlop tcrlqClo npoqacoa notrcqla[cr B xtrrecrBs (latermptcoult) +
+ I-ro aroxcnra E o$paAr no"oBrx lporlaccoB (can@p ready) | a
rs Haqera oqopeAr loroBEx rpoqcccoB au6rpaarca to{op.ar$oflrrHl Fr-
rop, c@rDclcrEmqrfi npcpuaoqa{f llpoqaccy. yta38rIlH, Bemop sa-
rpllrra?cr E rporpccop, r sHaq [c cq€ri&ka Hao6crFc[rr$ npcprB&
rgn lnleHE[ra.fct Ha aAxrIlqy.

TaIur o6pasor, rtApo oflcpaaflotlrol cxcraor aI o6rsarer6ro co-
Aapixr c6f,a&op, pt.rcrlgEor, .tate,rcaat, rralt . AEa rrocreAEo( nB-
nm"cfi oqcDqArm rroloBu r tly@( nporlaccoB [I5]. Ilpqgc,raueruc

Jftaarlfrlx oqopcAel coa4oFrr cBoAm nopdl€rqa k lnrrqrof,eHra rrID-
qeceoB r ompaqrfl Ha[, comrtsp&fl.

2. Opnarusargr lnor raumrcro o6raHa

2.I. Jlnue r.crsmtrI|ono o6[oHa. (rD,Jo) o6ccrDrn8a€r nelrAa-
qy lxQop.au.r c auoaxoro nomca n 9lf. ie axo4nor lorDc q ol{J,
p,sc 0,..., v) . nnc v - crGncrq BatrmH ryarDa rcmarulalr0( cBisct
[I-3]. B.rcp.AaDqof, alr xr.[ics crpJntl]rtrrrpoD8nxi, ccrafupu EIPII!
r &0(i. rrpoerc lloab q.no$r nlrc [ x norHr!( 6y{cpoa. !p4I,xrI.oH-
Ho ncnollslerrfi ryr pa6orc c Etcrrrrn ycttDmrBarr. Ilpmrruoqgr
0 , cogclnrt crlrJmll4npooaflE car@pNr amrj x BX{ , rBrfiaprc-
cr qanoqra|.lr rnrciiD( r nolru 6y[epoa xa npraoror rotic r[rorr. na-
DaAaqa AatrHE( no .rrrrr (to,Jo) lrHf,qxrp!rcics ncpegaDqal 3X.r a ro-
ropol rcnorHr€rcs Actrc?Bra ( ripcu ncpqa.u JmllaBrartrr rla nrry llr)

Ir: @ t=I,,r m4trro - EII4I!+ EEtIIT{,1([a]); L r" oa.

hasamroc ActcrBrc o6ac[6t[Er3r. xerarrc rap8ono q/c?om 6y{apa ns
i___.. Ilycrr slnr 6y{.por 6;rAel 1o (cr.Fc.z). B 6.y!.p AarotutrPlr'
yer ye PAm COACp$Oro|ay a+2' AarOCXtCr 6SOf, Aarmu, totoptal Ea-
o6rogxto nqrnarr B trFo,flxeloD 011j (.lc,brure. c rorrcf, ,)
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0o

E}PTII

(rrrJn) (rr,J 
n)

Prc.2. Cocrorrrre roiuyHxraqror*uot 6y@poB, cBf,saHHux anrrrefi(rr,tn): a) Ao narala nepeAaqx no JI[H[tt; 6) no oxox-
qaHrll [epe.q,aqx.
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E-: r!a!,. = I ao SamlreHf,a Y:LlI oa.!-
llo sano'}rHrx dy{cpa yo Bi[rorxralcr ,qolcr3f,c

r,:sr! l=r, ie BIS rBaf+acr{8uf), 1([a!); L-r, edl

Bsrnturrpc y. 
" Lq B raq@rs. mcrqrlaFo orcrar a (m 1rc.2re

xoo6pa;axa cr{yarlx, B nGtEAtlqpt x rIpo{ roiu 3I no rrno.aeurl
lfta3axHoFo aran'crua).C qcru yrpoqaflr r3o6paaf,ar crplrrclJ$rpo -
Earallfi c€x@poB mur, E0(i, MrJr E(: H! F.c.z nof,aslxB H.
Eca aqn6yrHr a tEa h.!d r'ccr. 3lo rc frcalltcr rso6pccr r roa-
lryl B4$oHHru 6yaFpoB, Arr ro"opG[ norasrflx. rorbro llDL x buf.

lla(arorar firofl ire rolr$Hofo o6t.cFa ooacmqrEa3! poar grql{D

a6mrBr, @ [tuq>o^ EIPIrr >o&- BEq - BEq - ot([el);
E Pllre Ef,.t4t: - o,1( [c]) ; [c] c[a] i gs[rrli n Fc;ulta AaroGx rD
rxHrr rs o6nacrx narrafi blllf(a) n€pqAgrqpl CIr B o(rrcrD narsta
uul(e) npmrno$n 3ll, ( r cryqla ptc.Z rs o6ractrr ]larartx y" ! 06-
rscrb ranafii c. );, uitlr- mrr+ aen(mrr),lt tal): u{-- 5q+
+ seE( irxj),1( [c I ) lC.

Tanri o6paaou, trdatotlr tto r sawcragtqr nIf, Hlrxtlot ga(rr-
HCHHoTO 6y0epa ! rDpal.lqpn o r tlrcrono E nFd rl4r. Ilo osoB -
qaro ooraHa onlrcr€ioloftm 6y{ap EiDqarcr I qcnoltray r{/crE 6ytr-
poB n6p.IcDqaf, cll, r sanortrroun 6yD.p - ! rprclcy norrcr 65@poa
fipllo{xalqpi 3U. CaqAlE,r orrernrb. trro ioHrQGrr{ar Frrrla$r.flo
ua{a[lr+olono o6lcna ontrtGrtls rccql, opFalergatirq o6raana! 6rot.{r
fiircxpolrrorof, rrx 6roia*f, ncpcnolrol nmu. B n@rwrd c,rl a.a

ArrHu 6y{apo! oo r go r Yo r 60 ' cr i 0r.; tr i 6r yclaxr'lsaeccs .qf-
HA,l]lqCCloi,.

. 2.2. nporpoooro-.nnapar E cpqloira irnry ..o{-"rrlrorr o6a-
Ha Aeram aa rn6o crrqxarrcxpoaanron ( uprnq[radff, n oi€Ly rg
rpex 

"rnoa 
rm t: oftcHA aemBrlrodr6rla xoxr&lrnr Pac&par i F-

rxirpos i napqliqr xr sr..r.Hxt [f-a]1,..:mOo, prqAqr*oit Eo BFE-
xr. B nocreger. cryvae o6opylosaruG o$Dt x ?oI 13 ruoarFcroi rx:
!trt]{ xcnotbgyltct ractoJlbxirtdr Bxprlatutg rm flf,. Blqitf,rac lxF
rJlatbx* rx t (1D6. J,,") ocroaero x. rour qto f,ttlaFlrraq;a Aan-
Hra1 npluqAtln a Jil p lxo* (1D, lq) . lt9.uror or[,qAcrr.trs 0po-
qoccox acccptaata q , rarrhq*-A!$Aa xa c.-{o!. Et{ r norfa-
qrx rr ! colppr Vo. rr irprcrru ioqrl IEFrIa -mul, o =
= 0,...,1, tl.if - torllrQcta qPtyuE tirrlr Ia Orq fiar-
qecx!,rc .txHxo. 
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nq - eq - 0,1([c]); sggr([c))i

99qgl ax.Qa cx P([rl) trt r!f, rs?f,a ICc
r{cr;rar na ocHoBaEax cr)m6Bon xH{Dprauxr

IllDlpcc acccDtdrt! q oq[,orcr arcA!,D{pn npotFrron:

ry!!! loo.Dtdqt! q: IAq: fhff !C. IAq/\ &\i > O gg

.,8+l i Bu -
,lct E 6rore

ger+a uut(c), ml' - o6qat .qrt Ecor uo$rr( noDcoB qenowa I[r-
c*o( 6ylcp!. Ecar crlm6rea rnbp.ars{r, coAalrllp cr B Grof,e aaH-
Hrd buf(a) , He floarorra! rAaBrrErl.[rpollrb nocrqAHrr, sHeqaHro

r([c]) = rcr.1 :

rc : vqo - Yqo + ror(vno) , 1( [cl) i Lq ] rAqi
o

rcB: v@ + V*+ ao(V*) , 1( [c]); rn - [ro;

rcE+tr: EIITyl..rlmlr+ gen(EuPlx'). 1([a]) i ro r IAn 9!L .

Jilrbll.rca rc&rtrEgoBer e 6rotra .q,arctrfii gaHec6tororo E caxalop
voc' q€(1'...'v)' 6c(o'...' E) ' onpa!,ert6lct npoqcccox' rafix-
qliarppa.u c omr ccm0otDr. Tar, Ha[pruap, ytaaeflHnn npolpcc o-
r6t paccrlatprDafr 6ro1 4uxu ttai x]4oprar.EoHxuf, Bof,rop 1l reno
npoqccca. B glor crlrqac rmor r{€cro Bxprln urat trxrom o6rete rto-
xal{lam.

-- 
Bmaua 

1s alt 6tore.qgrfiroc B Bxpr1ruturJD rrHro (1p", Jq.),
c € (o,..., E) , nlaABapresca np{ihFrxpoauBaro{cr k arorry 6aoxy 

-cay-

re6Botr fit{oFraqnt. Iloayraraxlcn I pesyrbtara 6lox .q,axrrD( [r] ea-
xocrTci a cclldop EUX: noclr,qcrEox noF.qlln yq)a3raHx, Hr A.Icr-
Blla c nario] llTP

np: 4gg \.Ilo,.ttEtxt> O do mlrr - EmIt- o.1(t6l);

[ol + [r] I
qirIgEg nrpccurtta 6roxa .qerolrD( n3 o6rac$r rrlxmx buf(y) B 06 -
ractr narrrx ou1151; U$ - H4 . scnlU;$1,1([o]); 5-nr+r;
9!!4lAE ttsFxol Ha creA)mqee AelclBltei gL.
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3. 0pnarusa4m napanretbnrfi Brrflcrcmrn

3.I. IIpn rcrrearrerur fl conccrro npotoiqo( qroqcccoB ( [ar-
AHn llpqecc orrtscaH x cqe?qxry Roxar1l Li, t.L,...,ti ) e s$mc-
nrr€rbHof, crcrelre c oporpam.{pyanol c"pJrmypof, cos,qaDrcr x rlynrt-
rlroHxplmr fi rupnyarmtx A . CoBorJmrocrb coEr€crro npomrallpo(
lpoqeccoB r{cnoJrBaetce rury8.[.[aJt6Ho, ccrr coofEfclBy]4r6 npoqoc -
cau Blpryarlxra eM rropo [eHx B pasHro( firsf,qccno( 3ll. Bygcx ,rar-
:ia roBolr{rb o xorf,yIrnrHox rcnonflaHxx qlq€ccoBr ccax iota 6u,qr
coorBerctBJm{$e xM BrytyaJrblt* gil lasA,arror o$ty (&rerrocr1rD 3L.
Tsrofi o6pasora, opt'afltaaqxa nrparrerEHr!( Buruclctorf, (laparxorbroro
II6Iia.I :r'Eirr:'l flpoqeccoa crrcteuu coBxoc?rtr [porersDqro( nloqcccoa]

o6aaarelaxoe rclloxbaoEarxa nxtntn n€rrallcfioro o6ne-npen norenaer
nar).

06ecn6q€r e EoguofiHocrlr pi sflr gatraEr, lpe6laq6n fr t*roitrao,
ao6tx lL cgasaloto( x€finJr co6ol reff€x cncterH 6rsnp!,ttca Ba cno-
rtlr&rrlHox croco6a flporpooarpoEam{t eqgau. Ilpx flporparodrpoBarcx. g&
aaui 6lraar noranarb, qro f; Feo6xorinra( aFB ee nallrrarDnoro pc-
lIetri lraturu o6pasyrr qgpscHyD mlcrcreny [6,8], rauolr roropol
nr:rc a,qlnca A,, J = Or...,61. t{*gar 9ll, (0I c a[,peol A, )
co4crrxr cara4oiru Eq, &0q, rerr:, J€ (oi...., ff.l). flcpqAeqs

6rotta r$oG( [ ua 3!1. B 411.......0I.-. re(1r...'rf,), J( (o1,...
...,ii-1), r= 1,...,i, JlG'{ot....;7.1) , ocllqccrarmici ro-
cpqac"ror aact[xx noqttat$ornono coo6Frua [I,34] E{rr p

ncpa-..., Br: tr) B cerr@p Bt{ . Yreaamaa aacuu
Aatl8[ !,q)aBrorqr Hr rally Ir
X.! tba! L.I. ^EEItl > O !!g

lrprrr c. wr'tr - ot( tal) i [c] c E(rr pt,... p! ; !]i

+ s.. ( E0( ) , 1( [c]) ; I - rr+1;
lFa actrcrB ?. o?H€ccraroo f, cqart,ry L i g!.

t

oecuria r roccna bu!(c) roooll.rlrortrDm ('oofu'Lii Eo(i-
9@ napr.ol Ha cr.A]D-

l'm5nargoaoc coo6lc e E(AJ rBr,.
E- qllsBax rcuJ^laruolororo coo6hp|Imi l

...8 t!) ll.ar clllrrrylty:

B.r 1= Lr...rtr ts r , rututct
ifll rrcHaro rloAr[rcac !B a[,Ir6oB

qAD.c n rrml ali
orrr,....ollrt

rEttlrctt. ,qlt

B Aa,l$rlEcr tor He m rTE
i:]'TEE

AOt tol ctorll
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o6osreqen{s Bccno no.qunoficcrBa traluiiH q[,pecnofi lloActrcreilH 61qeu rc-
rroJrbsoBarb c[uBoJI BCE. Ilcpqgaqe 6aora AaHHroc T rs ua,unrnu 3M, , J €

e (o,1 ,.. . rfi'4t, B traurrHu rtonuHorecfBa 3M1 .r r.. . 10M1o noAcrcre-
Mbr Q rr1loltcxo$,rr rqlteu rpaHc,,Ifi+{t{ Itom{maqxottHono coo6qcrra E (A, t

B.r...rBri T) uepes nocaegoBaaBJrbHocab uaulH noAcxcreuu Q r pac-
noJro[reHHbD( u€(g]r nepcAaDqofi 0M, r,r npllHxxaqrMx 0Mr.1 ,...r0Mro.P6a-
Jr[saqrm nepeAaqx AaHHto( ItocIDAcrBot{ Il]rleBofi npoqG.qypE c llosrqrr
nporpailMrcTa uofHo urpJlrlllb reK rcnorHeHre cJte.qJD$no Lclb?Bxsron-
IBAeroHHoro HqA MHorccrBon ccua{opoB nePcA,aDqofi f, lllilHtlranqttx Ma-
mx (lf,Ill):

whea \g = lflllr.Buj>o O Bm(; -Bm(; - oJ.([t]);
conneat co.q,elnrmut uacclrBa tuf( v) claHoBrrca rom0rraq{o}tnoe coo6-
q€H}le HtAl ,Br ,. . . Jt i 8], a roropor{ B, r... ,Br gqAaDr qAFca sp}l-
Hxx?Dyx 3ltrr,r,...,0i{!; [v]+p[y]; 994lgg:E concFrrDil ilaccrBa
uuf(v) cranoBrfltcs nalla AJr:! , cocrof,qaa tts q[,lpce rrpclFlqefi Ei{J

u rppcAaBaeruc gannu T; rerrri FEEarJr - oJ.(tc]); [c]+[r];

d'* s"n1{t),1([e])sEmrr2-Erryra - ot(tel); [e]+ [v] ;

uj' - *d'* "".1{t1,1([e]);... i Emyrr-*rr'o- ot([e]);

[e] e [r];Uj"- n<j'* seu1Uj"y, 1([e])i nmrr- uplrr +

+ ser(ffirrr) , 1([y]); Lnn +ttlltl od.
Tarru o6paeoli, B posynbrare lcnorrH€rx{f, nyrcBofi [poqq$rpu B

Mxorec'rBa:( crpynr]rpr{poBaHxux ceualppoa &\ jl (i = 1 ,.. . ,r) ratgor
rts qplHrMaDIrUx rrauxx 3ilrrr3[r.r...rDMr, noaBJlficrca otreuerrr A, rrr
cocroq{fi rg qApcce A. rrepGgalqeil 3l{. r nclr.qaBaerxx gaxx[D( T.

h6op a ra;gofi naftnxe 3M. 6aoroi gaHHE(, npfltGApnx B Hec xa
gpynror 3M., J= 0,...,?14, ts'€(o1,...rfi-1), nporsBogrtrca gellcr-
B}{eu

r.r: @ L""" r= x., A BXj>o do tsXj - Bxj - o,1([a]);

coprent coAelruMrrr uaccr,rBa buf(e) cranoBr{tca 1,.,s;R([a]) i c?Eneat
xcnoJlbooBerfle rrocrym{mero 6aora AaHHtx rrpoqeg31poR R ; BEIIJ -
- Dt[pryJ i sera (Eltp.pyr) , 1( [a]) ; r."" .r+ lt od..
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3.2. Paccrorprr npoppamflpooaara Art Burrtcrrtorbr[tr cxcld c
nporpauflpyoron cTpynrj4)of, Ha nptxepa lB[dtii reronor xaelEqlr c1{-
cfeuH rrHerbrsD( ypa8Eellr.rn D-rio [opgqr:. crcre4y 3paanorrt npq[-
cTa8Jlaeir B Bqqe:

,l')= ur* ",..r!t-t). ... . "n.rjt-t),

1le . 
r!"-t) , r1*) (t . 1 ,...,n) coolBa.cr'rrro aHaq.B{e rr qF

(k-l)-r x r-n rrep9r4.tor.. \4aqa cromaarcr la[cmron, scrlr B![!orra-
Ho JcnoBxe .Hl lrl*,- x(r-r,l< 5 .

ll3rcm 4la paoxrs oqaar{ B orcrane stqcren! F I ag,lroias mr-
cr{ct6xa ro D+1- oreFnsaplon llarrBu, rq,q,on ng lo?opfi nocraBreE
B coorBerer le qalpc Ar, 1 = 0,...,D. nogc,ta! t[tl 1' 1,...,!,
rrpoxsBoanrcr a 3ll. c qqlncor ar. IIIDB€ptta ycroann ocyqpcruaat-
ca a 3i{o c q[,Ircox Ao .

B 3i{r, 1 = 1 r... ,a, mxGqaar npoqoccE r.aultto ,!rtult! I r
ItcraE:onr.
Drocaaa leault- - r

i] *"" I =r,'ilr.o-oi r,or. r[o) i !-r. !i
fzt @ ! aX".rP.o = O ,\ BtPItr > O !19

E[?'I!r- l|Prtrt -Orr(tq]) I [c]+ E{r.r BCBi lrtrrro}i
t. ^ !: nr ; p,o + ni tstr0{ - AU( . seu( P}d) , r( tcl) ;
L-f, od

Drocega legult I
I.r lEE L.l(, !e Pl1GDt rrrtE dri L-I. 9!
*.r @ L=ltz.,\Prr. o^EliPltt > o le

Eup!! rr Bttpl! r -o,r(tc] )t [c]+H(li, Bc'Et o,irrrr ]i
rrlrE dti n..! -ar IX| - BI0(i +een( BU(l)i 1(tcl);
!iX2 od

Drocaaa ltctrtLon. i
urt lLn L' I.,rBrf > o Eq Etrl-rlj -0.1([v])l er.r[aorep]-1;

rr- f,!orrl([b])t !! r[rorprramp ]=1
!b9! fU rr rr= rrt+ [tt r rbnarexre ]i

Jj



Pa, ' Par-1gg 'r!' bc'lD tro:= rro +

r [b] r Y[orar.Bno li Pro - Pro -1 gg!

Hplrt r ![EFrr + s€u(mrr) , 1( [y]) i
L;In od

ry9 rpno..aso B uccf,B bof(y) coo6srnro Ea€r Et(l, A,, f ' j,rt. J €(1,...I). 06osnar ct)6s y[r.rrgtlratop]. 1[nonep], '1 [axa-
t8tlli.] coo"Esrccsetrrc coctaBr4l€ f , J, r..

lbcarblu ltc?asoaix cershpor a 0d.: icr(P.o)=o; aeu(n,r)=a;
c.!(r {PN!) . tr i--r . (vn,....v.)r vs - 6yFpa rroa pe${ele -UP[r'
rtno romqnarllloHxrfi coo@]ul, t=1,...,4; scn(ffi1).6, tool = I'

ao(rrl). o, fio.= d; aer(x.)" n, frr!. (c 
r r , c r., . . . ,c rn ) - crpo-

ia mo{fiagontoB. @e rono, rrr = dr , rro = r:, a.e. Haqarbnory
rpr6rneHro, 1a (1r..., n).

iry,HlcuoHnlloBaHre 3ll,r 1=1,...r ! , BaqrHasrcfi c opoqecca
rcsultro r rto[oprfi BqAaa! !cg. oil qApocHot r()lctlcr€r.r c{opaxpo -
aamoe 

-a 0I. rornmarlrorrHoo coo@Hre, coAellq€€ x!. Itrocae rorr
rat 0ll. rga.la coo@nre, oHA noroBa ft qtxcry oratarxi 19, I = .i,
2....,i. 06pa5oma lpxHrmo( sraqeHxn ocJqecaBrrstci nfrqeccor
Itsratlo! . C€ra4op &t(f a rarrere o.EorcflroB noayrraat (ar, f ,
3, rr), t €(ol), J = 1,...,e llo norJEDmo[ qe.!*p8x aqgeaaer-
ca r{HAorc J, xcnorEalErun Ara rGdopa rc caaa{opa Kr (xpoflf,{ere
ceoBy [or(Hiqx6nroa cr r,cre,....crn ) Es(HrqxeH?a c..,.iiaaee an-
noJlHrgtct ttl:' rrf+crlrr. llo oroHqar x l anarurorc npxc8alBaHlrs
o@a6ommrf,-imrai+ii ciiaflopa &t(l noreqgrrc, r cemr1op ExPTyr.
Tex caror o6ocneg{Daerct ltpr€fl creAJqr!( sHaqoHt{f, rr, i = I,
2,..., n .

B 311., npompmclo atllorHoHre ycroBrf, oxoHurrxa xrepaqlf,rno-
i€qa€tct tpoqeco Aelta.

ry detta :

Ir: 49! IFI!,\8I3 >o,\R=O do Bx: - BI;-ot([y]);
lf y[ mlnlltralop ].1 th.p beFiE Jr:= Jr+1:
a:= r[roqerc ] i ![ lr[h] - risxa,rexre.jl< 6

@ F.:= r.+1: r[l]:= vtsHarcxrc ]; E j..a th.a !gGi!



!! rr=n thca R -1([f]); efse besia rr:= O; Ji:=O
end gg eud.

else beein Jo:= Jo+1; h:= {lqgerc];
lf ll[h] - y[exarrerure ] l< o tuen ro:= ro + 1 i
f [U]:= y[anat&rr{; U. Jo= a thea besia Lf r, = a
thea R -f([y]) else begia ro:= ro+ 11 jo:= jo+ 1 end

ead eud ExptIo - E[prro + sen(Wlro)r1([r1) i IJ .- il. lEt
Haqarump JrcraHoBrc{ ccna{opon o 0to: sen(ax!)= or'fioo = d ;

sen(R)=o, fr= l; sen(EmIo) = r, fi ___.r= tv.,... rv.).
Harraaunue sHaqcHxa n"*r"ooffiY=", = o. D.rrer,rengu g[i] Mac-

cuaa r[1 :a] co[cfap B\Haqryprun uoMeHr eHatrenrf, *l-t), JtroBre!-
Bopmqre ycrroBrD: Irl-tr- *lorlr 6 ,1= !,2,...,D. '

llpoqecc aelta npoBcpf,er Jrc.loBr{c oronqaHrrfi tiaepaqxfi. Ecan ono

Bl[IOJueHOr B9RIOpI r xpa-
Hf,S{ltcfr B rascerBe I rgeoE-
JraeTca B ceMa/Fp R, rqleg-
Ha.sHaqerfiHn .qJrs pc3yrbra -
re. SeHecorilc Boroopa (tr,
8.r...r r. ) B B xrrqxxPy-
c! trpoqocc, npeKpaqgDqEil

BHrorcrGHra r nosapaqSrnprfi
pccypcH noncxcTeuH I cl,tc -
'ICl(y.

Ilcpcgatra romhar+ron-
nono coo6qcma a(e., BCE;

f , i1 16)r 1e (1,2r...,n),
f c (ol) rs 0ll. Bo Bce

oclerbHEtc xam{HH q[ItcHoR
noficnclcrH Q' lQl = a+1'
npoxcxoAur noA lmpeBrcHxolr
ocHoBemroil Ha D(lre)-q[ -
pccarsfl [6] nyreaol npoqc-
AypH c oAHoBlrxafiu norc-
ror r['i[x.B alor c,[J raa AI8
ncpcAaqx BofiJF[aqroHHOnO
coo6qarra lrs AII llcnorbsy-

Prc.3

?11 rrl
LIJ LJJ

3nn 3[,

,
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DrcE rxtflr,
rolr{.r gllr,

roprcao3 no

,!) . Tar
BprDaoaa AaPBo noAcrcrcuu q c

qaCC ltattatLolrt
rt rul{ t-n f,

rrr I
(k+1

I c (o,1, ...

n

,1G(1,.
rryfl tr.paAtrs
.. ,r), Lc(ot
ra 6 3ll (cr.

EIIII

ITFi''l
larucr.loloFo HA k-l itcpar[m oHArrat r r i!

II,...). Tar, Haqnrcp, IJri
p&.3) rqlpsca roppu Ao. I
= I0I, roFrcstr
sarnr na 9c.4.

EEII

noAcrcrcrr Q, , cocloqpn

BBOAttCt lro f, rtr
(rr1) -n ropoqran. Ilpr

r xpaH4ra rarq4rc SHaqcHrt
otox npol$ccE rcsuLtro f

rcaultrr o6ccrrr[|rar Hrxorl'irrG Eo rcc)( eI nqAcf,craxH q gHa-

,.on r[t) ,ur fircrpoao rorc t B rrt, f =t(rod2), 1=1,2,...,8.
E crlly ?onor rtro r.dAy rarHar.x rloAcrlctaLH q Bo$romla mpeAttra
gtlarttl{fi
qrn k-, x
.qcr.

I0rAr= 0ol,a2. 0I0,A!= 0II.a.= kN.A.=
AcIpBba qf, P(13)- qnpcaUr nora-

cr.rosr r o.Qlrol SIrr J € (1,2, ...,r ] , oxa -
, 1 ,q € (1,. . . , a], gocrrmcrce r.r, rno s rrpo-

B.f. Anmcnyr lctaqrlatbnu[. - Harocn&bar. 1979. - 48 c.

3araorraHxa
Sqpo onaP.r[mrol clctoor 0I rao4rr clrAcllr n ,

yrorq"ofianxt Brplyarbnrr 0I. carearoru srp]ylrrxu rxrqrrn Erxa-
[flm{rtr o6rato!. IIln s,rox xolrqactao BfiFlia.lbxro( 0I r anpltrnrunr
txtqf, Hc oqrr qaHo (a npcgcrax pacylEoB naxEr.x 0I) ttanllldx6o
HanalraA gqAalomr qxcaor. llocactrncc lrHpaaar cloIcrEo rqrlFBaaxo-
ctlt Brllrcrxrarutoi crc"af,u 6cs rgnrorsa ca a! xrGrrypH: ratAaf,
Brplyrrlxaf, 0X x mr4er Bxllrlr!,rblu, JlEfifi ro!)m 6u!r sararrrH (ts-
srtaacrmo{r x rGooottrt. Vreaarrru parol{]lr}rpa4ax r$..H. }a rorbio
ttorasaLrr. nlDl(sroarrarurocfii, HqaanHoctf,, B! racll{ r f .a.
clrlalbHrB c]lcld c ruprFroflpScrotr c!p1ntr5r1nn.

t+t

= 1,2r....1r tolDlto.q,BJx nocrqAoDafarLHrD( xtcpa -
)-1, re (o1,... ), c!.daHxr 8Halrrqi Ha npoxson-

nrrcparypa
&rtlc.rmgnnEc

2. IIOPIGEB B.B. xoPollEBctolu

t

c

I. IOHtrEB B.8.. XOPOIIEBCIT,IR B.N.

IREBHTw"** 
crlyilr@or. -?acrrlnxroc

cllcllarH c
1979. tI.

3. KOEGEB B.B. XOPOUErcMR B.T.
ODI\AI ISAUTE
Hbaocn6rlbr c.

cxcicr c
(flp.nprHr
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4. IOPIIEEB B.8.. llOtlN(0B 0.f.. TAPI{0B ll.C. Burorcmrarbgea cx-
crexa c flmnDail]trrDveriofi crwrrrrmfi'xa 6asc 3E[ "S.rerrmnrra A)".
Omet }{M C0 AH CCCP, Hoaoci6rp6ft, 1979, I29 c.

5.K0EIEEB B.B. laeuemapHaf, ueruHa .o.q,HoDo,q,Hofi Blqqlgrxrqrulgln
gScreMH c rporperi{MrpyeMoil crlyxrypofi . -l'u6epFtatttxa, I9t0, $I'c.h-
UI.

6. I{OPHEEB B.B.,IIOHAX0B 0.f. Opnamrsarga MerrmrmHnu( Bsallro-
ApncrBr{fl s ax,s{crrra,ibnbD( cxgA.ega<-p nponpgulglpyeuon ctpyrr1ryoil.
-l)aexrporuroe MoAenlpoBaHl{e, Mf,)r ilor c. Lo-:&..

7. DIJNsml E.[. The atruoture of th€ rlhetl-nrltlplograulag
syeten. - Coom.of Acltr1968rv.111 \ 51p.*1-r4?.

8. KOPHE:EB B.8., llOllN(OB 0.f. 0 gcqcnrpalraoBarrgx pacnltAG-
neHx[ SqAaHrfi a ogxopogxtx BHqt{crhrorEtlblr( cllclleMa)c. .D BH.: ABxt{-
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