
0!HOPO[Hffi B$MCJMTE,IbHUE C1'|OIEMH l'I3 MI'IHPO -3BM
( Buwc.nnre-nbH Et et,tcreuu )

1983 non

YIK 519.6e2:519.683

flOSIPOEME H 3HMBAJIEI{IHbE IIPEOBPA-

3OBAHI,Ifl NAPAUIEJIbHHX AJIIOFI,III.IOB. NPOJI.

CTABJIEHHM HA'I3E(E OOzuAJM3A].P1I4

B.A. Cnr;pnctufi

Ilpr,r a-nnop.'i't(H3auuh rr;:f:eftaf :; Hrlaeea galatt. n qaelFtt()('Ttt, aaAat{

e6opa, o6pa6orrn n oro6paxeur4p wel'Hofi unftquarrrn o aryf oritarngl{po-

BaHHbrX CUereMa' l/rrpaBreHHF rrDe,'np,4mHm/rn 16o6ruu fi3Hr(oM r[opuaar-
HOrO OnfiCaHHfi anFOpI{TMOB peruer:H,l STrx 3a.qaq tBlIfieTefr f,3bm 6opMa-
-[k3aur.rLl ,KpaTKoe onilcaHile Fogol]o-o :TF}r{Boiil,rrcfi a Ia.urrofi pa6o're.flsu-
Et,t Takono B6rcoKoro y?oBHr, Kar( fi3hrx i[opuaaraaun[, B nDaftTufte npo-
rpaMMr{poBaHrr Hau6oree paqroHaJrbHo ttprueHmb B cocraoe cpe[crB,
o6eenerflsaDqD( o[peAeneHHw rexHorroFrlD [IporpaMMt{po8aHHe, B qacr-
HOCTtt. TeXHOJIOTID nonyr{eHrfr napaJrJIeJIbHHX AJITOp}|TVOB !,.]|fi pet[eHHf,

3aAar.r Ha BbrmeJrnrenbHhD( eftereMax. B pa6ore paccMatpnBaoter Bonpo-
cH nepexoqa ot ofl]reaHuf, [ocneAoBerexbHrD( arTrcpHTMoB Ha nsuxe @p-
Marrflsaqnu r( naparJlerbHbn{, a Tahte Bo[pocr,r sKBnBa.,reHTHux npeo6pa-
3oBarxfi oTttx aJrrop[TMoe c uerrbc ynt/.{eHilf, Heroaopu( noracareael,
xapar(rep[B]noqrx nx eiptfercrueHoctr.B ra,{eerE 6asu Anfi pemeH!{fi yr(a-
SAHHbU BOIIpOCOB Henonb3]noTeR MOAeJIH fi MeTOlSr noeTp@Hiln B6Iqr4CrH-

TeJIbHbtx clreTeM x naparrnenbHhD( 8-rrroplrrMoa, fipeAxonennue o 1I .l n

pa3Bxrhre e pa6orax 124 l.
B paccuatpnBaeMo, gAeeb flsDIRe rfcpuarr.rsaqnr{ Anf, [pegeraa,reHxf,

qreJlosrx t{ Ionr,rqecKrx SaBi,rcIMoeTefi xenolbSyDTcf, noHmnfi nepeMeH -
noft r dynqrru or n aprJruenToB ( n= I;2,... ),notopue o6osHaqa[r-
ct o6uqrllnr o6paaou: a, KM, F.,r, LAc .llepeueHHHe l{ tpwmunn uonrn
xuerb qilcJro!rer Jlonntrecr!{e ('ndrrHa", "Jtolu") t{ cJloBapHr'te (a erge
noeneAoBarerbHocrefi r{g 61ma n qx(p) gHaueHuf, t,t B cootrcTcrBt,ttl c

9trM noApaSAeJlmTcf, Ha trncJIoEle, JloFrtpetrte u c,loBapHHe nepeneH -
me n ftprrqnx. B raqeerr apnJ,xenroa r[gnrgnil B f,srae Qqualnsaqrau
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MOIlIm melyflaTb ToJrbno tfltcJro$E ncpeMeHHHe c qeJrorMcJreHHbtMr,r noJro-
rrt,tTeJrbruMn gHatEm{m{r. !,rr ra4goro spr"y4rema r ffirurr yeraHaBrrn-
B8eTCf, O6laoqr eIrO BosMofttril gHaqero{fi B BnAe O < r < A, rle a -
nar6oltnee BogMfiH@ gHatteHrre apryueHla. ltpoue nepeuercfix srrx
Qytqnfira omr@tmrx aJrropHTMoB Ha f,oufte Qqualrsaqut,t MonJn nc -
noJlbgoBarbcf tllfotoBle, rorfftreenlre (nrcrrlla", "lorb") r cJIoEpHIre
KOHCTAHTH.

llepeuermnr n Qyrrqlrmr Mopyr trp]rcBatrBarbcn HoEEe sHaqeHr{a c
lrcnorlbgoBaHt,leM onepaq[f, eaeuemapHoro 14 npyrrnoBolro npreBanBaHnr.
0nepaqnn eneuemapHoro trpneBalrBannfr r{renr Bng: v ! {,$e v - ne-
peMeHHafi nar Qyrr<qrn, oHetreHne Eoreot rlpt,lcBar{Baercfi IIpn BHrro,rHe-

Hr,u Aarr{oh onepaqrx, e 7 - repM, coeraB,remftrfi rrs Herorqpu( taexoA-

Hr,D( nepeuerHlr.( r ffin1ril, a rarcre noHcrpl,nrqril, Eorqpue HaguBaDtef,

eBrsftaMx n o[epareaun. Ilocrpoemre tepMoB no[tmHrlercf, ereA]rcqefi

cxeMe.
I. Jh6ar ftoHglaHta, [epexenHar ur.n Qyrqua fiBJlfie'rcfi Tepuotil'

Ko"opufi B o,rort or] rae HegHBae'nca 3JIeMeFTapHbnr. Ilepeuernrre, Bncry-
namqre B EaqecTE apn],MeltloB gamtof, rpytttttl}Itt - repMa' HasHBaDrcf

ero eao6ogrn*rr nepeMeHHHnu, o'r Eorop$r oH SaBltcrr H l(oropue nrrenr

o6aacrr BosuonrGrx sHaqenfifi Tar(r{e fre, fter y gttD( apnyuemoB. Tepu

rBJIfieTCf, rrneJroBDM, JIOFTqeCETU l,tJll{ CJIOBApHIOi B SaBnCrMOCTl{ OT trna
KoHeraHrH, neperennofi rnr,r Q16qm, cocraB,rrmqefi etor repM.OJIeMeH-

TapH[Ie TepMEr !!]reor 3HaqeHr,lf,, coBnqAaDqxe co SHaqeHxrIM[ cocraBlm-
EeR eno NoHcraH,mr, nepeMerd{ofi rmr ffiqrr.

2. Ecnn 7,8 - Teprubr, ro ToF, oT- raftre teprm (egeer . -
o6ogaaqeune IBWeeTHF( qreJIoBtD(, Jlorrilqeclttm lt cnoEapHbtx cBfisoft ta-
Kt[x, rar {r-rxr /,v ,A u r.4., & o - o6osHatleH,Ie o8HoueermD( cBf, -
3OR TeErxrrSE lr1r, ln, sin, cos tI T.n.). IIp]r gTOt{ tIreJIOETEp CBAS-

rcr{ MonJm npxMeHmbcf, ToJrbEo E qncrrotrfll TepMalI, JrolrnqecEne r JIoM-
qeekrM, a crroBapm{e K oroBapHHM. cno6ogmle nepeMeHHHe ?epMoB g
}r F rB'rmrcfi cno6ogronm nepeueHHHMx repMa ?sr c reMr{ fe o6ra -
mf,r,nr BogMo[rGD( gHaqerr,rfi, a egodoAHr'te nepet eHHbG teprrra f ,TBJIf,DT-

er eao6ognu,rr neperleHHHMx repMe o7. Tepnu foF n o!.qls m6o-
ro na6opa [onyeTnutlx sHaqeHrfi rnr esodogmm nepereHrm{ rttepr EoH -
ftperHre SHAqem{t, t(olQHe EHwcJlm,rcf, n}rrcM llpmreHeHrfi E SHatEH[r-
m{ TepMoB 3 tt t onepaqlfi, eoo,[reretrB],urx cBtgI(aM o H o .

3. Ecnr !(x) - repM co cso6olHof, nepeMeHnofi x,ro I 9(.x) -
dx<b

Tattfte repM (glect a tr b- Tepr{br c ueJrotmcJreHHtnrx gHaqernsfl{, H€
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3aBl{efiql{e or x, E d - O6OSHatIeHre o[Holro x3 oneparopoB E'3 ' Y,
Ein r r.E.). Cno6ogmnnr nePeuemtrfia repua z = 1[07(x) 

f,B -
nmrcf, ace cao6ogmrc nepeMeHHHe tepua 7(x) t[ c 'neur )ie o6Jlagrf,-

Mr BO9MOIHLD( SHatleHttfi, HpoMe nep€MeHHoi, Ro4qpat B .qaHHoM cJlJnrae

HA3r'rBaercfi cBf,saHl{ofi nepeueHHon z u or EorQon z He saBrcrt. 3Ha-
troHxe z Arrr KoErperHono He60pa BosuoflGD( sHaqeHnil eFo ceo60gmnx

nepeMeHHDm $rWtC,IteTCf, n)lreu IIOCJte[OBa'nerIbHOIrO fipr$,rcHem{t COOIBeT -
malmqef, oneperopy , onepaqm (+ grta oneparopa E,Y glt oneparo-
pa 3,rl .q,rlfi oneparopa v n r.g.) r snaqerma repua 7 no BceM x
TaErM, tlTO aSrSb.

4. Eear q,..., t^ - tMerIoEIe (cnoaaproe) reputr c ogxHalcoEr-
lrx eao6ograorr trepeMeHm{rm, I Rrr..., R.-t - JrorrtlrEcKxe repMBt c
o[xHaroElrux cso6ogmnm nepeueruurr ( a = !,3,... ),ro 1r, rlPr R,
lHatre ... trnarts f, - rarxe repu co cao6ogtmrr nepeueHHH]rfl TepMoB

4l ". 
, sna.rentre Koreoro paBno sHeqerun { IrpH R, = "rcrn -

nan, gHauerrn \, euu R, I "ncfnHa", Ho R, = nl,tcflliat n r.[.
Onepaqrr FplmrloBorro flprcBar{EaHufi [ueDT arg v(rr...1 3r1o..

...t2)i!l' aSxSbr...rc SySd1...1 eSz S f , rAe V(xr...
o..;f'...'z) o60sriaqael HeKo4oplt[) fi3nnqno, B qacrHocrr, SaBl{cE -
qlm oo epr)arenToB !(1ro.'Jt'...12 1 cr{MBoIEt a n b o6ogna{EDr r€puHr
He SaBrc4re o4 r lll rileDqt{e qeror&tcreHmle SHarEHnfi n3 o6JracTr Bo3-
uonH[D( sHaqemtfi x , cI{MBoJIu c,d o6oaxatraml repMu, He gaBt,rcrqtre

or x,... ,y r{ c qeJloqrcJleHHHilr,r gHaqeHnmfi lls o6laerl{ BoluorHHx
3HatreHxR y r I,l HaEoHeIL cDtMBoJEr e ,f o60gnaqanr Tepri6r, He SaBHcf-
qre o,r r 1. . . ,Jr 1 o. . 12 t,r xl{eDqr,te qcJIot[,tcJICHHHe gHaqeH[f, ng o6lac-
Tr BoSMO'rtGDc SHatreHr{fi z . Ilepeuenrure x r.. . 1}1 ...r2 HSSHBaDrci ne-
peuennmrr onepaqril rpyflfloBoro trptreBa]raaHrr, e mrpof,eHr{a dx Sb,..
...,c 3yS dr...re Sz < f -ycroBrflux, onpegerr@mrHrx o6ra-
crx Aonycrrmo( sHamruil B otrepaulrr rtr Epocro ycroB[fir [oflyerr -
uru aratnmrn. Gtepaqrn FpyrlnoBoro rpxcBat,tBaHxfi, B t{acrHocrrrMorryr
truerb roJrbro oAHy nepeMeHHyr onepaqm. Tepu 7 B onepaqrx r?)rffro-
Bono npxeBarBaHufi .qorrreH 6tmr rarmt, tmo ero gHatenlre AJrf, trD6oFo
na6 qa ;1onyertru$( sratpxlrfi nepercHHtm orrepaqrr{ oflpe4eJrreref, r orrb-
Ro oarff m6opo,r t{ HnEar He oaBtrcnr oa lp]rFrfx gEaqeHtrn T gna ruy-
nrx na6qoa. BttrrorrtHxe onepaqm rTyrmoBono llpr{cBat,tBarMf, saKnDqa-
ercf, B npxcBoeHilx finqrr v(x,.. .,y,.,.,2) 3HaqeHfifi repua f glr
acex tla6qoB lonycTro{Etr gHatleHrfi nepeMeHHEF{ x1... 1}1 ... 12.
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Alropr,rruu Ha R3uKe ;lroprrra.'rr,rsauafi fipeEerau:rorcr 9 Brle ulo-
.[eHHHx Itpyr B qpyla (jror(oE. PaceMarprBaor.en 6loxn verupex rfinoB .-

.rHl{efiHble 6lora, 6,:rclnr c ye-rroBr{.EMH, ttrxluqeerre 6aorn (nnra rpocro
xHKJrtr) x rpyrf,roBue 6;'ronil.

JIur.etnUll t5lox rperetaBnrer eo50il noeaetroBarenbHoeTb [pyrflx
5;rci(oB H cnepariHll 1.:reMeHraFHorc !4rru ,TynnoBolo qprcBaHBaHr,rr. Bur-

:IoJiliet{rle rrl4HefiHono 611cKa 34K-'Inilaef(lf B noene[,oBaTenbHoM BbrnoJIHe-
qnu eoeTaB"iifrotlli{x eno 6.noxoe 4 onepaqxfi.

Enonr e 'y'eJroBuer! erMemr Blrn: ecJIH r ro isl -l:16o erq: eeJIH

, fg ,ts 11rale. iD] . rlie s ra I ffiorn,-f Y - irorxrre4rr{ft Gil.
:lpu r = ':{r-:THHa" Bbmo,nHeHlle ::T(a3aHHLy 6noKoe c vcr'ioB!{e!{ B&KJInqa -
.-cs 9 Fr,rno.[HeHhl,l 6xoKa B. lp',,r Y = ".qol{Ho" : nepBot"t cJlyrag t*r"-
r.1 :1€ ]ii!1o-'.rHFerefii a 30 BTopoM BHncJIHfieTCE 5lor D .

I[rrr.:r,leerre 6rorc]r notrpasgenfiprefi Ha rpr,t rnns - e lrpeABapl,t-

relbHoil npoBcpftofi vcJroBr4fi BbFro[a t{3 rrHKJIa, c :IocJleA)notrefi flpoBep -
(oq Takorc veroBnrT rr rrrkrn. 'y'flpaaltteMbE nepeMeHHofi i]uKJIa. [ltun-
.:ecrcHe 6;rorru nepeoFc':Hfla sanHcbiBarlrcn B Bi{re: @Y U i3.j,l.ue
'! - j. )rr,recKfilt TepMr Ha3blBAeMHfi :)renOBUeM BHyOtrA ilB UHKnA,a B -
i{eKoropHll anok. Ha3brBaeubrii Te.[or,{ rrr,rrcna. ipx -{ = "rctt{Ha" BhtnoJlHf,-

erer Sror : . nocne q:ero cHoBa [-noEpfieret ycJloBl,te Y, rrpl{ Y =
".rof,b" ihrlloJlneHr4e rlnt(na garaHrfl{Baercfi. ftatanvecxre 6.tloxn BTopor'c

rmna aarTileuBaoTefi B Br{[e: II[B] ao Y. BrmoaHerr,re rasnx q]lroroB o'r-
;r[r]aeTcr Te]Jt t{ro ycnoBt{e B6D(o[a n3 ul{Krla Y fipoEprlerer{ noere fo-
i'o. Katt Bbrno.rrHr{Tcrt 6noft B. fimtlNueerne 6lorn lpetrero rr4tta !{Meor

ailA 4 la] rn6o anl (- In], FEe a r b - repMbt, He saBn -
eS E b l=6-D

cfrlile or x t e nenoqucreHnmrH SHarleHrmrv, x - nepeMeHHat III{Kna, a

: < x S b n x = a - b - yeJloBnfl'OnpeAentnoqfie npeAe.nH ilSMeHeHr{fi ne-
DeMerurofl urrua x. BrmolHeme urlrJrtrqecnoro 6,rora paccMa?pxBaeuono

'!'r4na gaKnmqaeTefi B BHnoJu€Ht{}{ 6rora B qp?l paS,tll,tqHED( SHaqeHrfi x
':-a+1 pa3, a B eryqae ve.'toBl{a x=a - b 3Haqerufi x lolxml o6rsa-
renbHo nepe6rparacf, B rroprEr(e a, a+1 ,..., b. Monet saAaBatbcr nD-
6ofi 6olee cnol(Hbrfi noprqoK, Ha[prMep, :(=c-b, a - c - 1,eelr aScStr,
H r.n. IIpr a>u BbnorrneHr,re 6rona B 6lorrplcrcn.

Ilynnoatre 6-rorn mrent anp,: r lBi, rge a,b u B o6oaru -
aSrSb

qaDT TO,Re, mo E B cJr] {ae qlK,Ir{qecrilfi 6aorog rpGTbero rrna.oTJlr,t-
qao?cfi rpynnoBHe 6rorr m rIrKJroB rpellbeFo rrna [onoJtHilTerbH[ni yc-
JroBreM: pe3yJlbtarH BHnonHem{fi 6lora B onpe.qerm,Fefi TolbRo AaHHHU
3HaqeHlreM x I,l He 3aB[cm oT peSynbTaToB ero BHnoJrHeH]rf, npx EpyrTx
3HAtIeHrfi xr T.e. IpyrmOBOn 6rOX O6tegnHrcr B cede BHIIoJIHeHIe,
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r?l/rnH HesaBilcniEr Up]rr m .[I)yra BetrEcR rlpx pasHEx r . AonycEaer-
cf, Barr{cb cJrel]mlGFo BrAa: f [B].e6<b

c=ySA

[1r gaearur RoHqa EGInoJr[IeiIxfi aJlnqrtr'rua rertorlbsyetcf, olEpe -
qtf, @lL. fuinqnruu, Bulonxrmquecs ao EpeMeH[' nagHBaoTct BbItMc -
JrfireJrbH[n r npoleecaffr. Btnucaurearttlte npoqeccu o@pumtct B BxAe:

rorAay to [s] m6o B Br{Ae B, rIe T - co6crpm{oe yeJloBne BH-

nonr€rmfi [poqeeca, rpe.u,craB,rnqee co6ofi lonrqeerrfi repu, a B - rE-
roropufi 6lor. B nepBoM oJry.se rnursnarearrulfi llpoleee HalHBaercn

BHqr,reJI[TerrbHtD{ npoqocco,r c co6crpHHbu yoloBr{eM BDmorrHeHr[a. B ne-
EorqI)[D( CJr]^raF{ OH MGer llo{eqa'rbefr eFo }l!(eHeM B BnIe: ftor[a r
ro [r:a] rrr P:B, rle P - noore,qoBareJlbHogrb xs 6yta t{ qn(p.

BgruorrrelrHhte apolecebr Mony! HaxoEr{Tbcrl B eoc{ofin{t{ BHrrolr-
H€ffifi, finqaHl{f, r tlacclrBHcnr cocrofint{u. B cocromrRn BtrrroJn€Hnt oH

MOIeT H8J(OAlTbCt TOnbrO rIpH U = ']reIrHA" rAe u - eFO yCJrOBf,e BH-

noJrrrr{r. }ls eqoro eocronHr{r rpoqecc Moiler nepefiTn B naectralr@ eo-
crorofle B pes3rnbrare BHrroJIHeHxtr B HeM oMpsrlt{x cron, an6o B eoc -
rorHre ofttrAaHl{f, r(orAa cre}rer BMIoJrHmbcr ycrloB{e U / "rcrrnan.}lg
cocrorfirrf mrgaHxr. BrltmcJrxtenbHufi npalecc Nofier rcpel;itu B coctrof,-
HIle EHrIonHerMf,, aoF[a c?aHer BErrIoJIHmbcf u = nrctrnHa". ]Ig necc]tB-
Horo eocTo*{xr ftpolecc,uder repclltrr B cocrofto{e Buno.lrr€Hltf, B pa-
gynbTaTe 'foro, tno B FeKoloPo{ gp}rPfi ButMcJlnTerlbHotr np(llccce E{-
noJrHrrraeb orrepaqHr sanyeEe [aHHoro npoqecca.

0nepaqxa satrycna m(eer BtrE: ganycr P , FI,e P - nrf, satr]rerae-
uoFo npolecsa, 1160 slt: lgrqpl g, FAe 9- onnearrre npcqecca.llpn
H,InOnrpHrH ollepil${x Sanycra rfqmrpyenea ycJroExe B[rnoJrngHxr u sa-
IlycEa6r|o[ro npqecca cne[]arqru o6paeou: U = 7, A \, t$e Z - ye-
noBre Etnolnent,tf, sarrycraqero rtpclccca, a Y - co6ctBDt{Hoe yc.uoilc
B[rnoJrnexrrr satrycraeuoFo npoqecca. lloore auno:npHxr orcpaqrr serryc-
Ea HaqxHaer BunorrnfiTbcf, nomf, x npogolraer BHnoJrHtrbcf, gatryeftaD -
qnft aurnearrenbHre npoqeccbt.

Crpyrcrlpa naparurenbHlil arnqpmuoB n enoco6 rx floerperilr B

6orruofi crerreHt{ gaBrero ar onpcAeJrerrtor caoficrB BtrtucJrureagnofi er-
creuu, Ha Eoropofi ern arrq)r"rd gormfi E{noJrHfbef,. Bygen paeeilar-
pnsarb Bt{pr}ranbH}40 o[HopoEHJD EItgeJItleJIbH]m creTery, eogiorqJ,D
rs N oAltiakosD( Brr.nreJrr"ef,bH[E uaurH (Bl) e Hflepsux 0,..., N - 1

H o,rcreuu eBsslt MeEAy ernrr il. Brpryantmr OBC ncmm 6mr peanr-
SoBHa Ha peaJlbHo:! Bbrqt,tcnr,rleJtbnofi crcrcrc e nortqbD rco,6xognnnr
IIpoIpailMHE[( epeAeTB.
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Ilaparrelrmc aJrropmmr AJrf, pacfia,ryf,Baouofi nrptya:rbHon OBC

ctpomer B BrAe N ErEi, r&rlaf, i3 EoropDo( npe[eraB,rrDT }l3 @6t
noereAomremxui annqnril Ra f,gHxe OeilaJrrSrqrf,r npegHesHawHHufi

AJIfi ErnoJItrlrrfi Ha onpe[eJleHHofi BM s 0BC. Bunolnexne ErB{ naparr-
,errbHoro arropl$ra Ha eoo'FETcrBJrqeil BII garumqaercf B BEnorrrc -
Hror coereBn@rx ee onepaqxn Ba[ sHeqelilmrn rrcpemenHur r Q56qrt
napeJrJlerbHoro arnopr.ruarHaxoAilrxcfi B neilfl?r,r gamroi EI,n orppaqni
cncreMHoFo mar{MoEenctrE|rf,, oc],qecfBJlf,@rx o6uen elrnnr SHerEHI[m{n

c EpyF{Mr BerBrn n alFerrue. IIpn eror sxeqeru{s orAerbHED( finrqna
napaJrJreJrbHono aJrFer,rmra an6o IIoJIHoT:rbD qy6arpyDrcn Bo B@x BiI er-
drerm, rn6o pacnpe[errfiotcf, lreil[y roo{r no otrpe[ereHHory [peB[ny.

thmectao acex frymnrrn nepalnerbHcno aJlnqprnre x eno nepe-
i|eHmr,( pasAermJl Ha gE rpl/flrtrl: rao6alrr*e r JrorarrBHElc) nepeMer{HHe

r 6J/fln1r{x. K nepaoi npynre otrrp@!, nepeueHHrp n t!5nrrurn, snatenl{n
Eore[rx qy6nry],mcn Bo Bc€x Bll, n rft7tut4oi, sxaqeHrfi Roroptr pac-
[peEereHH rrerRgy pasJrr{rnrE,Ir Blf B ercTerre. oeo6eruroelro nepeMeHH[rx

r fi16rnnnfr c gy6rttp)@I{Mr gtiat{eHxmfl{ f,B,Ifiercfi ro' ttTo RetE@ npn-
eBGHlre rM Eatono-m{6o Hoaono gHarraHrtn a an6ofi pter aJlrqpnrua
o6rsatearHo.q,omHo co[poBor[arbef, nocreA]@efi nopecHrrofi orono
gHarDHrrR Bo Bce B!,1 cncrreru e . qeJlbo ganemt Bo Beex PTBfi( napaJt-

JreJrbHoro aJrnQrrMa erapono SHatpHfis paeeualpnBaeuoil oynrurr nrr
nepeuem{oq rta HoB@. Ko mqofl r?yrnrc ott€@u ffiqrn x nepeueH-
Hltr SHeqeHut RoropEo( B rafi[ofi El rguenmrcfi JroEe,rbHo r{ HegaBncr-
r{o o[ E)ymx El. Kpore rorro, Blgernr ftJracc ere,Ber.rxto( nepereHmr,
nenoJrbg),eMbD( Aaa o6ogrurpHxfi HdepoB El, nmopre rarfe rfon]m 6urb
ran nao6alrH!iln, tar x JroReJrbxlorr nepireHHm{.

Bo ns6eramre tr1ltaxn1u Jrorarrbrce ifu1rr*- n nepeuemor 61geu
o6osnaqarr c trprol mppny, Halrpmep, B, ffia.5.Cverenrre nepe -
ueHHne 612eu o6osnaqerb xarum 6ynmm rpetrchono ariparna. Iao-
6amnrp ncpcmGlcrba tt QJ6lmpn c Ay6Jrnp],D[fxrefi o]Dqaflrn 6inyr
o,6o$D nrcn o6urrtr dpasorr6es reptu, HaIIIrrEp, Bc, EI, Da,.,;,
a nro6altbmte frJfimm c pacnpegeJreHHilr snaqenxfin refiny Eil crcre-
xu no npaB[JraM, Eoroplp ollxcnEaDTct HRre.

Paecmtpnaaeter cnoed paenpeleJrortrif, sHa@rfln nlo6arrrorx

finrurfr no ol,Hory rs ee apnJ,uemroB. llyccr $, o . . 1] I . .. fi- re-
koropafi finflnrrfi , sHaqeHilf, Rclropon B naparreJlbHor aJlliqpx"ile
qorrrllH 6urr pecnpeEeJlelftr no apn),reHly y . Paso6uer rrHfieetBo
y = (o,...,n-1 ) Bo$.ilHro( sHaqeHn0 ep['Jnelma y HB N noAMHfiecrB
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Xsro..,trp-1 lro qeJly tt{ B Ef,yr}ranbHol oBC raf,rtmo X6 = (0r...
...rni-l).;o1!.= to.-r,...,ac-1)r..., IN = (\-.r...'1-1 )r a
o. = *t*, 

a(p,n, N) , nqe a(p,n$)-f,oJlrtDerBo erer/eHloB B noA-

MHqecrie rp. .Elrn A(Pp}{) nprreH e.lle8],Ulm @uyry:

{

t

- [e(q*l)*]eoy= 1 _
[c q+r+y

A( F,n Jr) =

r$e / - oneparflfi nof,;76p11 q6ron tracrx (,[ ,q€JreHxfi n Ha N, 8 r -
oeraToE otr [eJreHnt n Ha N .

Ileperprepyer eJrereHrE no[MHofeglE x,, r HatrrH8f, c 0, r rlago-
Er{ on{ Horepa .norerrbt{nfi gHetrcHrflMn apFgrenre y B e-il El crgre-
Mt{. JIoEaJbHoe sHa€Hxe t B c-i B{ onpe[eJrf,ercs cae[]@m o6pasox:

Y npr 8=Oi

for-rtrPlt a)O,

rAe y - xexoAH[r€ (nro6anrrcr) sHarE]Ma epltyreHta. Paceuarpnaaemf,
cnoco6 pas6nemire xHftecr Ba gHat{e}otn apr},xe}ma nos BoJrf,e,r o[Hogtiaq-
HO nO eFO UO6UrrXOry gHatEHrD y nprr sqAaHrG[ n I{ N O[p€AeJrrrb ne-
py -y,a , lr Hao6opor, no r{gEcrH}ru -y,c trrpelefita"b r . B galr -
rrci[eu e"r onepaqrr 61ayl nasun?ber oneparflf,u]r onpo.q€reHrf, Hor.e-
pa t, oflpe.qeJlettrrfi JrorarrbHono gHatDHrfi x noJr)^DHnn nno6a$nono
SHatlBlolfi t 6yllt! o6ogxatraltef, B eJre[],mpu Btqe! j = y', c ='y,
x = cro -y . Hetp;7gro noEass?br tlro orfl onpe[eJrEorcn oreglqnrr r[q-
xyrarx:

. [[y/(q+r)1 npx y < r(q+l);
'Y = 

b + [y-r(q+l)]/q rPr y ] r(q+l) ;

[rl(o*1)npn y q r(q+1);
t' = I" tty - r(q+l)llq nPr y r r(4+1)i

n/u+1rpn c(rr
n/N npn c2rr

npn c<r;
IIpx B2r,

FlG q = n/N, r = alNr / - urpaws nonJ Draf, qeron cacrx oa Ae -
icllln n til N, r I - orpqnn notry6616 oglarfta or [cJreHrt.

Plo6amrn futltprn c peenpeqeJrenxr[n( gHa'€Hl{flMr B ErBx 3 na-
palralbHoFo errrq)r"E 6yr1cu dosnatxa"s B BtEe Q.r...,6,...rr,
Flc q - fi6rur, 3r6rlrilf, rorQot pacE[,oAereHH no alinynmy b ,
6 - apny:H! ihlttrtqrtrt npnmaamet rrof,elbm= 3narrtotr B ErBr c.
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Eqnn u' - Froda,rbM Ho'rcp paeerD.tl,nErrnoFo sP"yilcrfa, To Aorr]rcrca-
ercR odosHarEHre Qa,...,br 

; o. r 1l r

.[4n onrcamrn crq[erffilrr( asaro{oppficrB{fi treqy FTBm{n a.rlnqrnr-
I{a BEOAmeR dlepa4{X rmerorf, Us lpynofi ETBI{, sanxel{ B Apyr]m
ETS, fpaHeJrsqr{oHHoFo o6!EHe, paecHrrror, c6Qmr, ftffiFilepHoro 06-
uera, gy6nrpoErHr{rr, eoprtrpoErr r eltm(poHngartrrx eFo ETEel. f€f,g,afi
trg aTrD( onepaqnfi, nogo6tro oflepe4{n npncEtttBxrn, rileea 9rr€trermap-
Hlm r rplmnoeyn Qopm. Ilyrmoaaa @pua ennx orcpagnn ns erterenrap-
Hof, o6pag),e,refi Tar f,e, EaK r B eJr]rqae onepaqm EptteBanBBgrfi, no-
sfofy Mbr nopo,6xo o(,laHoBlmcfi sAeeB rorbEo lla onr@Hru{ srereHrap-
nu @pr paeeMerpxaecuro< onepaqnfr.

I. 0nepaura erreuenrapnoFo rneHf,fi ns gpynofi Erm sam,Icu:[ler-
ef, B Br{Ae rg(a,p,b) , F[e a- fiyr{Elxr n!r{ nepeueHHaE paceuar?}r -
Ba€uofi srBx {repaJlnerrEHono alpqplrMa, B ftoqopon e"a onepagrf, ynor-
pe6aena, p- nepeteHnaf,r glrartr{He rorqof, - HG{ep FrEm e.rFopl{T -
Ma, b - nq)eMeHHafi l,IJrn ty?{rls{n eFo p-n ErB0{. Brmolrenne onepa -
r[[r{ B paccuar?l{Eeuofi BerBn saKmotIteTcfr B npncBoeHl{I,l a SHatEm{a

nepeueHxofi rrnlr fi5nflq]rx b xe !-, ETBr.
2. Onepaurr eneiieHTapnofi sanrtcr B Eplrnlm ErBb Erteer Brrn:

gn (prbra) , F,4€ arb lt p ?nreDT Tor re cnHeJI, tmo n B onepaqm{
rmeHrr. Buronerre mepamr garrf,cr{ B paceilatplrBatuofi F?Br sanrD-
tra€TcF B npxcBeHrx nepeferlrrofr rum (,}nqnr u rs p-n EtBfi SHaw-
Hnf, nepeMeHHoil n x finmfnr a rs paco{ar?r{Beuofi ETEI{.

3. 0nepaunr orrerrcHrapHono fpaxe,rflrronnono o6uexa rueer Bxa:
TpaHeJrf,rlxfi (arp,b), rEp arb ll p rolgDT To! fe cuHcJI, tmo n B

rrpeqqglqr?r onepaunff. 9ra onepa4tf, npe[HasHatpna Anf, yflfl?e6reHxfi
oAHoEpeuem{o Bo B@x rtau a 6olrurHetE ETERr TaR tra,E B orJrr{([[e
or [B]/x npcgqg,]qrx orcpam{fi om{eHBae? troJrJrenrr*roe esamrqq,eiletene
ETEf,. Butornerre onepaqm B ETBI{ a ulrfirrue?ca B cJreAyDqeu.
Brurrane qpaBHnEErerca co6clpmarl Ho.?p c c Horepou n (rmoprfi Bo

B@x BerBE(t rT,c Dra onepaqxfi Belpeqaerefi, Aorf,eH 6mr qgnuaron).
B otynme d =p ETBE s - nepeEa@er, noorof,,' OclqecTBJrrefer rle-
po[aqa gHatGr.mfi b E cHcreuy eBrgn Blq)T]rarrrnofi ffi tar Rpottc rotto,
3ro snBqeHf,e nprcEerBaetcfi cB6R nepeDaelrHofi lr:tn Q36r.prn a.B cay-

"n8 clp nPdncXoglrl o6paqelme B er{c"cuy cffi3f,t Koropas an6o cpa-
ry Eq,a(," sriatBHr€ b (eorr oRo R Aemrory Molemy Epet oHx nepeAe-
qefi EIIED 6ulo yre nopeEaHo B crciory cnrsn), 1160 BrnqaJre rg
nepegaqee BlBx tu?et;r aro gllattrme prollbno noole gtono nepc[a-
eT ePo B sAtrpaaDrEqy! 8"E6.
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4. Onepa4m eJIexeE apnori paee;Drrn ?af, tc' Ear x omrpa4rfi
rpaHcnf,rlr{ottr{ono o6mexa onreHBaer EoIreEtltBH@ asamrogcletnre
stEn. B rtgr a oHa rvoGr Bflr,: paccHJIEa (a,p,b(c o t)),r1c a

n p xDtcDr npcritr{il crueJr, a b(e oi) - Q54nqrr, o!,rH rs apr}aoHroB
tro?q)ol meer BrE, a o i, FEe a - Hotep Hl, i - nepetleHttlrf,, nprufl-
uaqafi noEanbHr€ SHarEHrs pacdaQr.rBa€xoro aprwema fiyqrn b,
o - onncaHHefi percc orrepsrlt{f noJrsnpHxs u06anrn0ro gHatDHt[r eplv-
xGnre. BunolxRereR onepaqrfi paccuJrra B FTBR a ore[:@Hu o6pa -
so[. Bnaqarre c,?aBrmaercr efr-mrufi Ho{ep e e Hoilepor p.B ery-
trac Ct = p E?s nep€[,aDqan, nooToMy ocyqccfBrrfietcfi nepeEaqa N-1
gr|atnnxfi u(poi) nplr P -0r...rc-1 ,cl.r1 ,..., N-1 B cr{cteuy cBf,gn,
f, oAHoEpexeHHo gHaqerre b(e oi) nprcBarBaeref, oaocf, nepe[em{ol
ran ifynnqrn a. B orytrae c I n nponexognr o6paqeHxe B e]rereuy eBfi-
3r, rorqpaEttra8 r B [peAEu]rqeu cayraero6ecneqr{EeT ncpcEaqy B ge-
npa[nEa[q]rD EETElb cootrEerdfB]mqeFo 3ttra,tEHr{8 b .

5. Oncpaqra oreilemapHoil c6opnr rer,rc fiBf,f,ercr cnopatpren
rorrJrcf,txBxono xlemroAenctBrn ETEil aJrnoprrua. B *rm a oHe roae-

G" Eq.E: c6opra (p,b(aoi),a), nEe p,a,b(coi) nucD[ ror rc erHcr,
qto tr B npcgq[]rqfl dlruae. IIpr armolraHrx onepag[r B BerBn a,Ge-
JtI 6 - p, IO F?86 a f,BJIf,erCR npUmOraqefi r trO3.lory OHe nocH,taa"
B etrgrctry eBf,gr setrpoc Ha rrpnex HHQopmqrn. Eorn c I p, ro sHatc-
Era cBocil ncpcucmron rurn Qyrfiqrn a nepcgac"cr B @?b cBrsti, f,olo-
I!8r ga"cx o6cenctltrsaot ncpoAaqy cno B rrpr{rilxar]m FrBb nocJrc .ro-
Fo, Eaf, rrprHxxalqaf, ErBb HaqHct y cc6n Bt[IoJIlsHf,c a(o, oncpaqrx
E'tr€pcI,ac? B cnc"cxy cBf,sr safipoe Ha npncr rH@praqri.Sne'rarue a

rt E"BR c Ho.cpor P trpf,eEnnecrce fi6nqrr b trpr sna€rilr Gc ap-
ryrcma, paffia. B oi.

6. Oneparyr erelermapHor.o xonEltepHono o6rcHa rBrrnclcr orp -
Pqnei iorrcf,trDHono Bsanr.o[ctrcf, sr I rt nqp naparrc.lrbHoro arrq)rr-
xa.B pran. oxe rxeet BrA: RoHEilep (a), nAe a - Hctroropar fiFrr-
qrt urr MlrcrGnliar. IIpr amoncnrn mcper[ril B EtBn c gHertHrc a
Etsaa"ctr B crelcry eBrotr, f,olqpea ncpc!,ac? ero ErEil c + 1(rru
f. -cenr c = tr-1). Ilo6:tc eqara{ B cre"ery cBfist oro1o gHaqg}rrt o!
rtc nprnnaaa?cf, oHartr{rrG a rts eo@[xefi Fren, Eoropoc sarcx Epx-
eBenEateE cBGl IICIrGreEno, n'(n drynrqnr a . OrcparnrF f,oHFnsp
mm erffiamrilG, rar f,er flpx eG Brmorntnrn oAHoBpere[Ho oclqcdr-
lrrryron Ir o6rcroB.

7. &opqrr olrBtrGrilepEorto gydrrponrf,f, f,BJrfigrer oncpaqrtct
rarDftrlroro Bryolc;cltf, ErEfi paccxarpxBearoro a.lFqrmn. 3
EiB}{ aolr scc" aq[: qy6anpoBaHre (a(Foi), b), o s p< r, rEC
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a (poi) - fi36rrqnr, qgrn rs aprJmglmoB rorqotr rr.ccr Br{[ Bci ,

P - Ho{ep ErBr{, i - rotranDffi ncE?p paccrarlnBa€uono apFJnGHra,
b - (h/trrqrfi f,JIr ncpcuemraf,, N - trrc,ro ETEi arnetrtMa.Fasylarar
BurroJn€Hrn orrcpaqrx aHaJropx(pH BrtrIoatpmno qntJra Il [rpa,nua -
qrn (a(pot), p,b)].

- 
8, Onepaunn orlouenrapHofi cqlrrpoBrn f,BJrncref, otrepa4{ef, Ron-

neRTrBHoFo neamro4Gficrurfi ETDil. B nran c ona ilxecr Br!,[: cop-
rr,rpoBxa (6(po i), b(ao i)), o sB<Nrnr6o Br[: copg.(poara (a(eoT[
u(p oj)), o s P < N, Fqc r,renorlbsoBeHu tsEaermr o6ognatursa. Pc-

U [pae-05F<{-.-.
a(coai,

syrbTaT BEtroJrr€Hxf, onepSunn aHaJroPrttH BErnoJrHCHr{D unEJra

eurta (a(Bor) ,F,b(coj))] -1116o qnua -l{ --ic6opra 
(

r(Bo:))1. osFd

9. Oneparpu etnrpoflBaruf, xMeer Bx!,: crro(poHxsaunf,. hrrolne-
xrc rr'6oil ETBr Ha erofi on€paqnlt EpxoelariaBrrrBarrcE Ao .Icx roP,
noKa ote ongpatrxfi nc BctperttTef, Bo Bear( oe.raJrbutD( EerBfix. Tannr
o6pasor oeyqcerutf,ctcf, crnrpoHlrsaqrra BrtrIoJrrprnfi Bccx trpi anno-
prrua Bo BperreHlr, rorqa rye6),elee, wot5u ogl{ B onPcEorIeHHED( rotl-
rax npoqeeca @5TtttrgompoBHrs BDrnolHeHRc cBorx onepaqrfi HatlilHa.[]l

otrHoBpcreHHo. 3ra ocodcrmocrb onepaqrn circ(ponxsaqrn rpc63pt, mo-
6u atnorrnaroeb cleEyqcc yeJloBtre xoppertHoelx aJlroprr'rMa: cro ET-
ar .qolrtr]rH 6utr yclpoettr ?atr, tno eeJt[ B raroil-rilUo ETBu tlpn cc
BrmoJrrcHlrrr Bcrpcqacrer oflcpaqrs cmt(potmsa,urn, io Bcc lp]rrnc E?t-
Bn paEo xJrn nosAHo ramc AoJrrlrH Brr[Tx Ha ory oncpaqrm.

0enoarmr xc,roqHrtrerfii napa,rJrcJrnsua arnqnrroB lra fisbrro Qop-
uerrf,sarlrn fBJrorcf, otrcperpin rpylmoBoro rq)l,lcBnBaHrri r{ rp}4rrroEE
6aort, Tar rar B gltx xoHe{p}rrqrfi BmrrreJrcHxf, [.[fi pegJrnqnu( gHe-

€tfi{f n€,pcrct{Hn(, no Eoropbil ornr o6paslmncf,r [orryr ocyqeerurR.rbcfi
rGgaBrerilo rpyn or lplra B tou qnelrc lr oAHoEpcxcroro. "Pacnaparae-
arBarfle" arrt)( EoHcrpl,rqr{n 6]trclr ocyqce1BJrmb tro oAHon l{3 'raRrx

ncpaxcHnu crlegyqmr o6pasa. llyerr s - o[Ha ns neperexHrr,( gamroi
oncpaqxn l?ylmoBoro npxeBerBaHnf, xrn AeHnoFo r?yrmoBono 6rora.06-
rae,rr Bosrtorrur sHar€Hnf, x {o r. . . ,n-1 ) pag6rmtlca na N qacrcfi
6rr c = o,...Jr Tatr, Eatr eto 6buro omicaHo BHEc rq)n pacorct?crnn
cnoeo6a pacnpclcrrcHrfi sBaqDEn'rudummn QJ/f,mrf, no oAHo.Jr rs GG

aprylGriloB. It ctm a oFngcgu B@ Brilmerrcxnfi gJrfi gnaarf,i x€6c ,

T.C. ?atrtrXr tl?O rx = C.

.[lr rpmpa paccrupu' crrcpeqp' rpymroEorro Epf,siltrnrt
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c rj .r.*b"j;nsi Snrpslsq, (1)E
rSr Sa6, .

II€ art,brJ rcr j - rilolow fi[rqrn, erBI ,tl ,p,q - nepereHHEtS tr.i-
fimcqrn e qeJroqnclem{ilr SHarGHrm/i}t, irirk - nepet{eHHrP c 06Jlac|lfi-
!o{ Bo$rorfltil sHatEHnfr (0,...,r-1 }, (o,...,J-1 }, t0,...I-1 } co-
o,rE,retEHHo. Ha gHatDHxtr nepeteHttrlr e,E,tr,p,9 r abtHlqlrt{ f.i
HaJtotemr yeIomn: O S e. 8t.r( K, O S m,D ( J, O S p,q < f.

Il0afiru, rno sneteHtli fi/t{E$n ".J Aorrrml 6[mb pa.npeleJre-
HH Meil[y ErErr ern@rTrlta rro apFyrpmy 1, gHatErtr{fi 0ylilqxn clj,
6.i - no spr.JnaeHly i , EHetDHI{f, bk. - no eprlrueHry i. 3iletE -
HtrA e,n,hrprQ AOrtfHH [y6rxpoEtbcf, BO B@x eno EirBsx. Tacnapar-
IreJrr{aHne' paeeueTpxEaerofi onepewfi 6y1,eu oelqecrBrr*ab no i . rhr
cI,enamru npe!,noJrfieHnnr F"BL a naparre,rbHoFo eJrrop]rfi.e ( c =

= 01...J{-1 )r pea,rnsyqeno nooreAoBreJrbHHi a,Iroprm, (I), um€r
6rnt sanrcaHa B Brle erroprrra (2):

ffi = A(a,rg) r(!,p,ET) n(E,q,Eir)

{6,'i,6*o1,;)E :e x [ f, : I
u

tslsq
q

l:n
q

15-rdS

a I a1; rpaHcJrr{r{r 16,'E,ur,3 )

f,=f,+ExE
Q)

c6@ra (tf , ce o?,1 ,, h)

3Aeer aorarbnafi rrepeuexrnr f B Erfl a npo6enaer ttoryerrrna
3r6ttHrf,, ]troBJre"Bop@re rora,rbHily )rcroilD F s r s E, ro"opoe
onpalernef npe[enH ll3rer€Hrfi sHatEHnil Eep€rcIrHon i I qrrae. &ra-
mruaI ra BBq[ofiErBrBHqrerrD?cfi c rrorcqbD aJrFqrrFroB
g([,p,Gf) n R(E, s,Ei) . Annopnnr r mreer ereAyqrtr BnA:

F : pt rrpf, a = rp xHart o npr a >tp lHeqe E:f,
a a,Irq)rltr R:

j* s, lpl 6t,q nra€ ET-1Ip, c <'q rHarr -1,
IIe Ef - raEcxraJrbHo BolirorHoe gHarDHr€ noEeJrbHon nepexernroi f a

Ett c, onpcEctrrolG c rrorqbD parpe oEtlcaHrtoi onepalJxn A(c, I,
n ). Crroco6 qrpogereHxi F n E nnmc{prplercs ra6a. I r 2.
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i 0 I I 3

3
4 E 6 7 8 o IO II I2 I3 I4 I5

L 0 I 2 0 I 2 0 2 o I 2 o I 2

E! 0 0 I I I 2 9 2 3 3 3 4 4 4

Ta6.lrura I
Suarrmrg i = ir, c=ri Eplr r = f61 It = 5

Ta6xrqa 2 Ntf, pecel{aryrBaeuol'oBra6JI. f u 2

3:arrerrrg i,a,E[ rpn cny'{41 t,'= ]-u: 
II = 5' P = 6r q = I2)

- _F _r9 B:iaEHHf j eooc*rerByql{enepaotrnr-
?ofi FsBIi ar:rqpltruarnaxo[trea 3a npeEena-
Hr, oqpe[eJrreuHMri yq,roEmeM p sls q,IIooEo-

My corrJracxo qpxnf,Touy cnoco6y pae4peneJle-

HtE BntrtrcJrerufi n etrx FTBan tp AorftIro E-
nornarbet rarr*-ar6o oueparlrfi. &ro gocu-
I.a8refi Teil, qro SIIatpHtIe p B, Eas]D( eJlyru-
E( trorareereg 6o6me sHarFHBfi E , n ror'[a
JrofiaJrbne ycJroBxo F=isE gaer [ycroe rHo-
reerBo Eoqyerxun( snarpruri I .

IIpr qlr.arusaqlr B (2) qtrFra no k neoSxogxtlo orpelers"b BeIx-
t{x[ Epe[6r xst[eIDHxE $rawHnfi nepexerurot tpraa E B PtBr e B eo-
osBer(,r Bxt{ c mo6a;rrnrnr yeJtoBlerr, onpe[enmqru EpeLeJIrr rsMetEIII{E

sHerDHrl nqrcxerurof, cymrlil)oBeHxfi k: e S k < 8qJ, rpol€ ToForlrJzr-

HO sagarb naqenbH@ BHaqeHI{e' paBH@ 0r nepeueHHotr h ' B Borq)ofi
rroereEoBarerlbHo Ha,EarlJ[rBaeret pegyJlbraT cylofxpoBallxr rqloxsmgerrfi
sHarrgrrfi ffirunfi a u b EJrfi pagJrxqmx [ . Bepxnrf qPGIeJI E uorexe-
Hxf, rrepeueHflofi qrr.ra E s retBx a orlpegerf,etcs E nalqbr arnolrrT-
ue,'lrlrcnqero Bq[,: paeeHrra (8,'r, Broi,l ,) E=8x8, rfle xcnorbsy-

erct onepaqxE crcTet HoI'o ngamttoEeficrBl{a paccblJlKat teft raB B oroir

crrae pasHmlf, ErBm/u sarqralEf,BaDrcs paSH]Ie gHatpHrt fi/ul3ltm
EcoI ,J, , Fo r.. . ,N-1 ' Ho. Baxonf,qrmlcfi B oAHofi BetBf, e Hoilep$r

ri. B rcle qlrJra Eo E npnrenena oneparflfi cxcreuHorro Bsarxogetrctr -
Brr jP3rrglf,.rrlr1, reft EaE B oro[ cJl]ryae B@uI{ BerBmrs saqrsrxDasrct
o[Ho f, To te SHarEHtre b;r ,3 x6 ETEI e XOlepor rk.

Ibnoctettor rrElraJlrerDl{oro &trroprrre (2) relmtcr EtrIoJIIIeH[e

6urrono ro.rrrrctE uapaqrt ctrgrennoFo Bsaxuoflefie?Brt: Ha rariAoe

trcpoeflraoroe axerDHlre - cBoE orrepa4lr. Aolr 4euemrro[rqpoe ]xo -
I,ttr Ha o6xeu rxrfopuaq]rr trer[Ey DTBtrlr, B Tarou a.Erqrrrtrllc orrxb

Li o ur
0 4 3 4
I 2 2. 3

2 o 2 3

3 o 2
.I

3

4 0 3
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6oaruaa. I{enprertrleno 6omnoi oHa craEoBnrcn npl{ peaJrnsarllr{ napaJr-
IeJIDHOTO eJTFOpHTMe Ha pac[peAeJrer{HEx BHrrf,CJrrreJIbHED( elereMax e

lrcnonbgoBaHxeu Meaoga EouMyraqr(r nare.roB. B grou cryqsg ltJIfi nepe-
!,eqn Ka,RLoro gHatreH[f, 6yaer qnamrgoBuBerbc, cBon narer.

Alroprtu (2) uorer 6mr rpeo6pasoBaH B rrapaJrrrerrbHHfi aJrrqpr,rrM

e MeHbrrIr{M RonntDerBor on€pagnfi erereMHoFo mar{Mo8eneTBl{f, Ba erp!
od6eqflrcHHn B oAHofi onepaqwr MHcmeerBa nepecHJron. 3ro umno cAe-
.:i8Tb :lrneM r,lcnonbgoBaH!{fi gItB[Ba-reHTrGo( rpeo6pasoAaH{rl aJrropHTMa
(2), c: 3aHHm( e pacqenJleHxeM Rarqqono ug rlffi(roB -( r q -r5:Sn eSk S I
Ha ABa BnoReHHbr,( Apyr B &ryFa qxrJra r nKBrlBaJreHTHu rpeo6paaona-
Hnn, eBfigaHHb0[ c BbrHoeo{ onepaqrfi cxereuHoro BsarMoAeAerB[a ga

rlr,rrJroBue endnr{. B pesyaurale lrpnMeHeHr{f, ytaseHHbc( npeo6pasona -
ru{n floryqaercf, nap&rrnenbHufi arr.o,prw (3):

Eli I a(c, r, r) n(F, p, ff) n(?, q, E[)

ET : a(F,.r ,N) n(t,ra,EI) n(i ,a ,ET)

PaecHrRa(E;r F,Bro1,r);6 = 
j 

= i

h- io E:.e*E-j
u

Fsisd
!

osB4I (3)u
" sls"

Efta(?E A) n(e,e,ffi R(F,E-,EK-)

rpaHerrntlrfi ( u-;,?,b;, 
FoJ) ; e-Ssi

aJ+[a=.;,io; [:i[raxt]

@(F,c.oi,j,[j); t s i s i

fuinqrru (3) uqno yn]rtrmrrb, ec,rx onepanrD q 3 rar,re
oncparlxD paccHJno coBLecrHo c onepaqxfl[ orq)eAeneHrfi Et. n r a
BHHeerr sa cno6ftr qtrnJra no -p. Ho a orou cJrJruae onepaq{r c6opra r
Pa-cqHi-rRq npeBpqaDreF B onepaqm ggPrlaoBEe:

6liu = a(E,lJr); o s F<trrr(ilU,n,ETp); osF< N)

n(i'a,ilia);osF<N,
eoi*rrosxi (E*r,s,,oi,r), g s I < N; ilp s 5 s iu,

8I

u
<id{

:

(4)



u [ ]. i
o< E<N I

eoprr{poBrca (caoi,i,Epo3), o < p <r; fr s i s;'J
Ipln"f, 

";1m" 
WeHbEeHxf, wela onepaqxil encreuHoro Bgam(o;1efi -

crBf,fi sarrnqaarcf, B rrpmrenexnr r (2) [epec"anoBtr,r qlrrJroB rro f r,r

p e noeaeg),@mi smocor Ea cro6n[ q{EJre no i onepagror paccurrra
co'Meerxo e otrepaurf,ilx onpegeJren[fi Ef.a,i:

ET = A(a,r,n) n(F,p,6T) n(d,q,Ei),

l
osE<[

(5)

Oneparym.@, npmrcHf,f, re re npeo6pesoBelma, rmo n B

cn]rqae e onepaqrcfi paccburra s (4), ufiHo BHIGetr se ero6rn qrmna

no i. B pesyrrbrare ft-o6paeoaan{f, aJrropnn a (3) ona npeEpqaerc,
B onepar4{D gy6arpoaarue:

f,-:e [-:gx [- ,
ffii : a(i.E,N)i o s i < N r(E?,",ffi?t o s f< N;

n(ii,E3E/:osi<N, (6)

av6rmo=Bte (6rog,i,bE,por), o s ? < Ni e? s E s i7 ru [ 1.
oS6N ' '

Onepaum rpaHeJlrrm{f, s (3) n:Feu yctanouleHufi B rerrr,of; ErBn
orrpelenerfiorio nqpq[tta nepe6opa snatrnrfi i a qrrle no i, e [ren;
Hor HaqnHefi c ? = c.1 x f,oHqef, Sgattmer ?=4, xfitlo npeo6paso-
Barb "e[re B onepaqno RoHpn€p:

\:o Ef a,E:,
EE:a(c,r,N) r(6,e.8) n(i,E3,EO,

%rk,Po;;esEsi'

ff : a(t,J,N), dfr ,n,ffi)rn(i,n,ET)1

paccg,rfta (Ei3,E,c.oi,f,); fis isi, !srs [,
u Iut ]l

Dsisd tnsl=E I'
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]Fo*
q

r+N-

Pesyautaror paeelroeeHmr,( BElle oK BnBaJIeHTHHx npeo6pasonaufi
flBJrf,ercfi weHbrrreHr{e rMcJIa onepaqnq erereHHor'o aeamlogeficrarR Bo

speuf, B[rroJItDHr[E llapanneJlbnoFo aJIFopI{Tua. .9ro rpuaogrr Ic yMeHb[Ie-

nup o6qero Epeuelu ero B[InonHennr. C[naro nrot er@xr ;1bcrfir'aer-
c, 3a crET ypnnrcHltfi B ftat[ofi BM encleuu flar/rflrr [nfl rpaHeHHE ne-
pe[aBa€Mofi rmtppnaqux ns-sa saireHu roranbHofi [epeMeuHoil E rta lo-
EarIhHNe ffirqnr E. _s 

(3), Eg6; n (4) r Ea, u (5), s{rMeHE JIo -
xalruoil nepeuernoi 6 *ra 6yrncdili 6- e (3) ,'"E?oir (6),gauexu no-
naJrbHofi trepeilemroil E xa aoraarme rfptrrlr,rr E= ri (3), EBo; n (4).
Iloetouy B rcelrgol, KoH{perHou cnlruae enegyer mdrpatt ro/r HJIH t4HoR

Br[ naparJreJrbHoFo aJrnQxrMa ts 3aBr{cr{MocTr{ or roro, q'!'o HyfHo 3Ko-
Houurb naMf,ab BM nnn EpeMfi ero BHnorHeHr,rE.

Sraraarenrrte npeo6paaonaHxfi aJlrelrrMa, cBfigaHHHe c rpeo6pa-
soBaHHeM olEpaqrn rpaHe-rrilxf B orrepaqrn noHEfiep, WeHbEarr,Bpeuf,,
sarpa.nrBaeroe na ffi6n mr6cpuaurefi uemnyE-sfr-il sa erpr o6rtoefi
n$fiertuaroeTn onepaqtr[ RoHB€fiep r{ He npr,rBoqrm npt,t ero,r ft neo6xo -
qtrMoert.r ynJrt,ttelrxfi naMftTD{ BM. lloarony tarrae npeoipasoBstnf, fiBna -
nrea Hardoaee rerarerbllm{r.

0 uearo rJIJIDerpam{[ cnoeo6a nonyqeHxa flapaJrneJrbnoFo aJrrqpn!-
Ma npn paenaparrJleJlrBanfi[ r?yrmoBoro 6rora no eno nepeMem{o? pac -
eMorpru cla[]aqnfi [p]o{ep ranono 6lora:

, [ "t".*tr * br; ela.rs * u']- -.1 . (?)o34 I d."lA." 
J

FAe ar,b, - fiyHrqm c ugJIotMcJIeHHEilu SHaqeHlitfifl{, EoToptp loJr,iHbl
6mr pacrpeAeneuu no apryrcHry i ( o6aamb FsMorHrtr( sHar{eHnil ap -
rweHTa i ecrb pE[ o,... ,I - 1), dre, Arc - qlenoBbe finm1nn,
sHaqeurrf, notqbm AoJrrnhr 6mr pacrpe[eJreHH no appyucHrar{ e n c

eodIETc,rEHHO, c,e - nelreMeHHrp, KoTqpEM B anrqpr{T!rc [orxHH eo -
orETcrBoBarD noftaJlbHue nqpeMeHHED E,E , r, HaEoHeLl, h,g - rre -
peMeHHr{et Eoropuil B HeM [oJrxn6r cotnETerBo:arr uo6albHbp nepeMeH-
mr e gy6expyqrrrcf, snarDrrfir. A.rnopnnr ErBlt a (c = O,...,N-1)
gaa (?) ngca BrA:

[roHrcneo (6) xonaefiep (i) roracfiep ta7) i Ads;l

,, o.*[ ,J* [' = a.,!oE \= q + rx6- ] 
J
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ET I a(c,r ,u) a(d,; ,tll),
r-.

U IU= "r5:brE: drn+6 E'Er".t]
osisu 

I 
g (?,,d,Acoi,E, ) au 1 ,.- ,droi p,f ) ]

Anropnrm BerBlr c onepaum eJlo{eHTapHoro ttpltemrBaHrt saBrelr?
or roFo, raroil cnoco6 [prHrT .qJrt peanr{gerlrx napa.rlJlerlbHoFo arlFen[-
ua: c gyflnpoBarcteu Burfieneru(, Bo Bcex ero prBf,x r/ur e BulmeJle -
HreM B oAHofi ErBx. Hanprnrep, paccMogpmr onepallm grleu€H'lePnoro

rrpr{cBarrBeHn" " = os?a 
b, , nAe c - nep€ueHHaf;, gxaqeHre Roreofi

B aJrropnrMe g,otrrHo gy6arpommer, sHetcHra fi56rqrr b, n,omnu 6rnr
paenpetreJlelN no j. Alnoprru E?sl e (a = Or...J-1 ) c gydJrr-
pomfineu autnrorennil xxeer BrrA:

c i o .=1o[qr(5,'i,b3) " 
: " * 6 ],

a c EDrtmcJreHrrD{r B o[Hoit re"Bl{

eerrr,r cr=y16 [a:o II [.n(5,'i,br,) d:E+u].tu.(F,c,d); osE<N ],L o<id-- r

r.[e Y - Hancp BTil, B rolopoil AorIfHH npoBoAf,?Bcr ElqtreJleHtrfi.

IIpn neo6xqgnroe?rt morct 6utr nenonsonH napurJleJrbHrtil enoco6

suqrerero{fi ropxa, ccrrr !efi( B [paBoi qaclt oncpaqx; oJlcre]mapHoro
rrpreBoenlrfi o6pasoean e norcEEn onqpatqpao .Un npmrepa onepaqm
q3 E 'b. E?Bb a (c = o,...J-l ) c napaJIJIeJIEntu enoeo6or cH-

oS:d J

qxcrem{f, Tepua }orcet Bl{[:

6i : n(c,us)'n(E,upT) f, i o

_q _tb : b. E = E + 6l -e4peggltlru.tosJ{- J

ecnn ryro [6:0 g [ .n (i,EF) drE*i] sn (F,c,E); o s ? < ]I1.,
oSPcl{

r[o y - H(I6p t"il, r tltlopol octqG6lErrilter erilclflc tlrc"ItElu
cym,r E , noJrJ^teHHE[ B f,efEoi E?Bx, a oncpaqxs exfipoHxseqrr ne-
noJrbS]/ercE ncpG[ nepcroAol E eJIo[eErD tlaetrttr{Er eyur.
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Cnoeo6 noryqeE[r E?atr e [Jrf, nexonnoro nocJIeAoBareJIbHoFo arl-
ropt{fHa B qen6l Epo[{JlJlDetptrPyEH na l!p[.cpe atropmua p€oeHrfi exe-
T€[,rH ! rrneftnuypanrexrfi o=fo...**=br,osi 

<nr c E lrc-

r{sFCTHtDrr,r x* Ue!O[O,r layeea IIo sxere fopgaxa:

-- f [a is /a rrDr i=nt{Hatp a xa -a xa : osisa]l
U i f I ti r.i' a! .! rJ .r lr rJ' - ll.

o<nologr<t [t.= U.,/a_- npr i=m rHaqe b. x a-_- a,- x b- ll 
-

l-lt-:ltlra

=r*b,;Csi<n,
Fne gHatreHril 8!J , bi , xi [pt{ BHnontteHnrl aJIr'@I{Tila AorfiHBt pacnpeAe-
Jrrfbefi no apr]nrcmy i, snaqeHxe nepeueHHofl D Ao,r,iHo gy6nrpoaarr-
ca, a nepexcHHot n B F,rBE( flaparJrerrbHono aJlrropr{Tlia AoJIfHa 6ulr
eonoeiraB,rena nor&rlbHafi nqpeueHHaf, il. Ecrgt c Hcrepor a (ro....
...,I1-1) paeeuatpnncuoro nap&finerbHono aJlrq)I{rua tlrleer B4q:

E = a(e,n ,n) n( d rn,6)

u
:T

0sncl

cnnrpornrslffiF

C rcnorrsoEaHreu om{eaHnu( BDlne eBBrBarreHTHu< rpedpaaonaHrr,
cBf,sanr{rfi c BbrHoeor onepaqr, r?aHcrr&}rfi ga cno6mr qr{RroB no i n

nor r Mor€T 6ulr noryqen 6oaee etmenrranuil nEparncrbHHf, aJrriol)rm.
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