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B nocaegnee Bperf, xrrreHcrrBxo pasBrBaercf, HoBHF no.ecoA r pe-
renm npo6aeuu aBTorermarpr nponpanrpoBaxrfr - ct{Htes [ponpar..x.
llorcrm J,.DoqHxtb nocraHoBry sqlaul ortrresa nplrBeJlx n nof,EJlertrn

rHonotorcle!{Hu {oprymponor x no.qoAoa k ee p€ueHxD. Anamrs c;rup-
ctByDrrurr( o[pe.qpreHxfi nosDorf,e? c{op.yrxpoBetb sqflAq/ cn{Tesa rer
npeo6pasoaamre cnetgr(ilKa4rfi (omcafirn) nerotopror cBonc?B nponpar-
ru (ramoc meHHo - saarcrt ot no.qcogg) B iercr Ha s4JlFtHor frgrrr(e

nporpeur{poEaHra.
Hacronrryrfi o6eop noeanqeH paccxorpenrD rrHA)rKtrtBt{D[ rslo.qpE

cf,Hresa flponperr.
I. He@pra.rbHo aqlpcy xrlymxDnoro ofitesa nponpar.r rorno

crpprympoaalb clte4/@tu o6pasor: B (Frrcxponefior asure (fisure
cner[{Cxrarsrf ) omrcuaae?cf, KoHeqHoe rxorec?Bo flpxrepoB. 3q,qBqa co-
ctonr B npeo6paaoearom onncarilfi nprxepoB B rgrcr Ha frsHr(e nporpah
xrpoBaHra. Paaarqalt .qga rnfla nptrrepoB:

- na[II 'uog-ggoOrr t.€. roHet&roe tlHorectBo Bxo.qrtrfi r{ coor-
EercrB]rDqfi xr Eto(o.str[ .q$[ofi;

- f,CtoFOl CBe[a nporpellHr !.e. sqIEHuHe .q,Jlfi raf,qoil napil
'uoA-srroA" noclqgoaararbHoc,trt roreflA, Btmornnext[ npoFpar.o0 .qlf,
npeo6paaoaarolf, Bxo.qrD( Aem{rr B m[o.Brue.

.{'an poerua sq.qAtfl crrte:ta xcnorbayr}" .[D6He E60emrBHue trpa-
BIJIA BHBO.qB, HaSEBaCrUe arnopn?rem I.[n crpatenl{Exr crH?€3a.

B aarncnrocfii o? f,oHxa, rcnorbgyerono .q,rfi omrceHra nporparflr
peccro?prr. sa,qAqy rutqrK?r{EHoro ctrHrese nporpanl AJIa ra!ru{ tmpmr
na-llocta, LISP-[poFpar.r, npaffuecmx nporperlrl r nopolleD0lltx npar-
rafirft.
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2. 3elpqa crumesa nporpan .qlf, rantH Trnprma.Ilosle no pas-
rrl[rD|I ${rr8r rrpru.epoa 6ula c{opryrrpoDass r lcctrq,qpBaHa Eapsmreu
[I]. Pasonrue acnerru sqAps{ errteaa (nog rasaaruer 4npri!n{r.ra-
qrr ft/nrfilrfl B npeAere r rTporrnosnpoBarotr {Urrrgn) 6run nstrnreru a
pa6orax foa.qa [2], Baps.qrna [3], furtre [+] r rc.

3egpqy cr{HTesa fiponparrr, BrttDrcr.m@( o.q;rorectrue o6qeperqp-
crBHHe {yxrrfrr (xaacc rararx r[5mnprfi o6ognatur uepea 4,), e o6qer
cnyqae xorro crlopuyrxpoBarb cnegyDqru o6pasor.

llyclu N = {0rlr2r... }- m{orecrBo HarJpaJtbHL[ tucelrf(N) -
MHotecrBo Bcex nepecraHoBor( tt. Iterlpf, Koaertrrof, o-fte I = ( xo ,
x.,...,xn) nocraBru B coorBetctBre Horrep trs tr, Koropr$ 6ynen
o6osHarram x[n]. Analorxwro o6osHaqm, t{epes rr[n1 Houep
(p(xo),p(rr),...,p(ro)), uepes p[n] - nouep (p(o),p(1),...,p(a) )

AIfi Bcex n€N n P <q), rIle @ - ilHof,ecrBo o.q{ouecfHrrx qac8[qHo-
peKypcnBHbDC (frrryn x nporpan{a r(n) onpegeaexa V-asn. llyclr
9 - {rrcnpoBaHHafi neAeJreBcraf, H)nreparp{s Bcex oAflorrectHro( qacrnqHo-
penypg{BHto( onrrqxfi, 9t : uHotrectBo qacrruto-perJrccrBn}D( (ytrr+rn
or n nepeleHH[D(, HaSHBaerHx aJrropn,m.a${ [JII{ c1parerl{f,il]l ct{H'De3a.

Ilponparua P HesbrBaercf, crntesrPyerotr B [peAeJIe c nouoqbD aJt-
noplrrila B e?n , ecJlr{ Aln m6ono rHorectB{r npmepoB a,Irop[lr, BH-

IAe! B Reqec,rBe F[noTesH ne.qereBclufi Hoxep nPorparrH l{ npn AocTa-
rororo 6oaroov r(oJrr{qecrBe nptrrepoB (a rpeflBle) Bce ntrnoaeau coBne-
ggnt. Houep raKof nporpavrd o6ogxaqaetca raft a = llm g.

ltracc nponpanu u 9,n HaaHBaetcf, crotrestrpyexux B rlpe.q,ene no

nporgBoJlbHorry lrHof,ecrBy flap "Drog-str46o" " 
noxoqbD crPererlrr

I e@2 TonAa n roJrbro ronAa,, Konqa &[f, Bco( P € u r .qrf, Bc€x

r c?(n) Bbrrronnfl)rca cneAyrry{e yoloBrf,:
I) Vn < N s(x[a],rx[ai) onpeAerleHa;

2) a = ria s(x[n],r*[nJ) cyrqecrayet rt ea = P.
lo.ng nonasal B [2], rro KJracc Bcex o6qeperlrycnanu (pqrflfi

HeclHresr,rpyeu B npeAene no rHof,ecfBy nap "nxog-arD(o4". Ilparmtue-
crcr aar6oree o6ryrm f,BJIaDTcf, rolaccu o(H€rttrBHo nepeqtrcltrrbfi [po-
rparru. ts [2] noraaaHa AoeratoqHocrb ycroBxf gmeKrrBHof, nepeqx-
cJrfi]rocrr ,qJrR clrHTesa B npeAerer oAnano n [3] .qoraaattor tmo oro yc-
roBre He f;BJrf,ercf, neo6xo1uuuu. llpegctauner nHtepec sqlgqa noncr(a

Heroropbrx ecrecrBeHHbtrx xaparteplrcrr,{K t{ tolaccoB clHles[pyeutx o6qe-
peKypcuB,Hts +yHrcr+rf r .q,Jrs r(oropElx cJrolecrDyD? HarJlyuttle crParernll
c[HTega' [CnonbsJm[p{e MIHI,!MaIbHOe qrlCJlo np[xePoB.

.t.
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Or$efiuano nepeqcrnue E accu nPoFpera nccre[oBaHu a pa6o-

?ar Bapp.qfi{f, r Opef,na.nqp [3]. Ilonasano, tmo Am rm6ono et{errrDHo
sepatacrxxrno Elacca fiporDan n ,D60n BEFDtcrxrof, HyreparFx e eto-
no Etr8cca cyqeclryer ctpaleFrfr I €ff, q!!o AJtf, .m6of, BoAHof, no-'
cleAoBate,rbHocrx r cf,(r) rarclflaJtbnoe qlcrlo Frnotea He [peBosxo-

.q1t BellrtorlrH 1og. o + o(1og. a), nqp rarcf,uyr 6epetcn no Ecex npo-
rparran P e U, a-fiorepa roroPto( He npeBocxo.q.fic D.

Qfrano yctoBlre aff€rtrBnon nepewcJlxxocrr autf,etcf, cJlrurror

ore6rl.r qro6n rcHo 6ulo 6u ctpoxtb aronorHue aJtropxrru cruttega,
lar rarrHafipmepr cJ/ulecfByef g$erfirBHo tIePetDlcJIIlIlil ruacc ryo-
npa$r, raxofi rmo ,Urfi JrD6ono a.,rnop[rua S(p[D]) qrcJro r]rnores npe -
BOCXO.qltT a .

B [I] paccrorpeHa crtya4rf,, roF.qa o nponpamre AonorH[reJtbHo
r3BecrHo tDrcJIo ee romH.q, Berxq[Ha lPl. noKasaHo, tlro aro
ycJIoB[e aarc€ f,BJaelcfi q,rrtltKoL cra6mr.

B [4] eogepxrcn o6sop pasrnqnro( KraccoB o6qeperypcnanu

ft/rrxrFfir cxHresrpyer.Eo( I npeAe,re, rx luaccnoxKar[.rfi tr cpaBHeHxe.
Cnrrea ryonparrr no rfiorectBar ucropr,tfi cqera paccxorpen a [I].

Iloraoano, q"o no raf,oxy runy rrprxepoB LoEro cr{H?esupoBatb roracc
acex o6qeperypcxBrrr QyHrr1prf,. Aorasano. qro cyqecrByer raxof ar-
Fopl,r?r. crmlesa, rotop'f, nepe6rpaet otnocrtelbHo xe6olsuoe g{cJro

nsrnotes. .{Ia c.nJnraa, ronga Bq,qBHa qecrrqHafi xcaopnf, cqera (ne sce
Jlonruecrc[e rouaH.lEr rsaecmu), rgcJlo rrnores He npeBocxo.qtr Be,rrqx-
ru3lPllos.lPl + 4, .q,rfi norrHofi rcropnr cqera - 3lplllos.llp ll + 4 ,
nAe llPll - .ucao ronrqecrurx norranq,. floraaaxo, uro n o6qer cJry,rrae

nopfi.qox oqeHrx He roret 6uta noruxen.
Paccuotprr Hero"opyD {opra:c€ar$n r.eroAg xHA}rKTnBHono c[HT€-

3a llponpal.I' rIPs Koropof llpHHq,qnell{r K.o.Cauoxaerony r 6asnpyer-
ca xa pa6ore [5].

Ilyctr nuenfes nponpsrra P lr orqer pro o peoyJrbtar&x ]tcnura-
HI{s gToft fiponpaxru Ha KoHeqHox r.HofectBe BxoAoB. Kpore rono.usae-
c'ilta Hexotopas rcxo.q{af, rnr[opxarpra Ho o nporparxe P. 3r,[Fqa xH-
Aytiu{BnoFo ctrntesa (r.qenrr{srary{r) cocrour a rou, uro6u no nape
(pro,Eo) c(opxyaupoaarb HoBoe npegflonorenx€ Hr, Ko.lopoe 6oaee
onpeAeJleno nucxAgusaercf, o nponperue P.

llyctt f - ihmrt+rf, t,ts Hero?opono no.eco.qf,qepo ftJlaccSr o.q,HogHaq-
Ho c,laBsqga B coorBercrBne KalqAofi nape ( pro,Ho) HeroropJm nl.tno-
Tesy 81. At/Hrcr{D f 6ygeu HasHBsTb xeroAou lrHAJrKrxBHono crHresa
(rgea*r{mrarprn), ecnr I) E, = f(Ho,pro ); 2) uu AoBepf,eu xHeopra-
r1{n Ho, To,uu AoBepf,eu r rrupplaqrf, Hr.
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B .qannox RoHtergre npo6aera nof,cra rElo.qpa xltXJncrrtono crx-
!!ala cocfort B @prJrrrpoBfte r o6ocnonannr orpaHilqeHrfi na f ,roro-
r[{e rapaHrnpoBa.rx 6r namrore y f rema.rfi cBoRcrB, an6o napanor -
poBalx olclrlc?Bre Heralete.[bHu

Ija nsyqem[f,.qgmrof, npo6aexu yrorrrlfl rroH.f,?fla ruUop.a.tptr Ho

r E, o npoFPanae, noHnrre orqe?e pro t{ T.n.

llyctr v. :flih2 - Esarmto-o.qrosHaletaa aotDerTlrmafi ll!/reparufr
E{OIeetBA HeotlmF"elblm qerlHx.rflce,I Ha rHolectBo rrap glrtfx qxceJl
(nanlnxep, c nox)qDn'KaHlopoBcrn H},xcpl,D[pm Oyxnfn). l(algory ro-
HeE{ory arctreFreH"Jr Hq,q, nponparaon P 6ynpr conoctaBrf,rb r,Horecr-
BO pro HaqPaJIbHtD( rUCeI nO np88rury: x € pro fon.qa r loJrbko
ronga, ronqg v.(r) = (n,m), P(a)=q nAe tr- Exo.q, npoFpaillrH P, E-
BBO.q,. Tam o61usor, pro - oto rHoaecrBo HorepoB flep q{ceJrr[pr{-

Hq.ql,l€laqa ro, qac?r Fp8fiEa {yrnpar, BHt[,rcraeBotr nponpanrof P r
ro?opaf, Har rnBecllHa B pesyJlb"a?e orcnepxueHTa HqA P.

}{H(€1lrat$f, Eo rrporpexre Potor.qecruf,Ercs c no.Q(ogflef rra-
po?8=(PI ),nrc h-rotcror RBxrlDqeecs nocroBcton Hoxepor

Hexoropono perypcrrBlro-nepewrcJlnrono rHorecrBa r(h) g [ . fiprnrn -
uafr E, m conranaercfr He orr,qB?b cpeAr P$ynbratoB I,tcIIH'DeHrF

nponpar.um P tex trap totcer ( n,n )r Hoxepa roroptnc B HJn epatpt{
va nprHqAJlerat rHorec.rBy c noctoBclolta Rorepox- b r t.e. rrcmrrraHre

onpoBepraet Fnnoresy E, ecax P(n) = n, vlr(14, n )) = x n

r e du) . lftruectao dn) nasoBa. rarcec?Bo no"em+larbHlo( (Frb-
crrprratopoa rn(oparpr (nnnotesu) E. Tpe6oBanxe perypctlBno! r€-
perorcrrrocmt rfiotrectBa {arbcrt[rraropoa aBJlf,elcf, Becbra cyqecrBeH-
HDtr, noctroJlbry B fipo?t{dnor crJ'qae m rorrr 6u nctpeorlrcn c cn-
ryarrleil, ronAE Herotopt? oreneprflem c [ponpa[.of P ofipoDepFeer

Frnorcxry Ho, ro vH He B coctof,rum B aror Jde.[Irlbcf,.
llcxo.qorm .qaxmilr pl,a a,IFopxrra crll[eae f aaaaetca lpolra

( P,pro}6 ) r lAe pro - ltoneqHoe rHorecaBo HatyIlaJIbHE( tElcert
ho - naqpalbHoe rtrlcJlof P - [ccrq,qyerai nporpatfla. EynBr I'oBoPllfb'
q{! napa (Dro, ho ) naraetcfi .qpnyernuo?rn g6osnauatr nar ( Pro,
ho) e ra , ecrr Dro o n(no) = /.

Ilyor @- xf,acc BCGf, rporpar.u. Eylan Foaopl?b' q?o f:
Q tla-Pt tr ec"b Apnycrxr.ur re"oA rx.[J/r!trBrono cxHtesareeln .qlt
JmOu ( P,( pro, ho)) rc9xtd f ylpuetaopf,et crelyDuDil yc-
JtoB[frt :

'-c3-
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I) f(P,(pro,ho )) = (r, hdr(nro,ho) ), nge irdS:Ad +N tt

lnk He gaBrct{! o! P | 6 lDdf-ad (ycaoare yH[EepcaJtbHofi rprue -
rnrocur f );

2) V( prorho ) € Ad' hr € N' ecrt infu(nro,ho) = hr, to
pro n dhl) = I (ycaoare Herpo?HBopeq[Bocfii pesyrb"eroB f c rc -
xo.Bto,r .qarungr);

3) Y( Dro ho) G ld, h.r €lI, eerr lDdf(pro, ho) = h., to
rd,to) E dhr) (ycronre HeocradJlenl{f, Bcao,qro, nn@pnar4rr);

e) J( pro,ho) € ld, Vhre tr, ecar ladg(n%,ho) = hrr ro
n(ur) I dlo) (ycroare c:lqec?BeHxoc[n f ).

556er xasuaatr f penylf,prilo. .qptryc"rru relogox rrH.qJmflinrono

crH?eBa, e@x BmorHfie?ca yctoBxe
5) V(prolo) c ad, hr c f,, t 6 c' eGtril f(pror ho) = hr,

pro t -ycrofit{ilBo, r(ho) t-ycrotrtDlBo. ro tr n(hr) g-ycrof,-
orao. 3.qeca G - rpynna Bcq peKypcrHrE [epec?aHoBoK rts Hyrepa -
${x vz. g-yc"otrrlxDoe mclecrBo - olo EtoI€c?Bo, ycTofitlrBoe o!-
Hocr,leJrbHo nepcc?anoBror G 18 c. Tpe6oaerue por!@cxBnoc!f, f,urs -
etc, Becbraa cyqeclrBet[tHlr tot( r(8t( ?o.[bKo oHo napaHTrpyer HeSaBn -
crrocrb llpltreH€flxfi relo.ql f ot cytrrertnEHoro rq]oxgBotr8' cBf,ttSttHo-
ro c an6opor Hyrepaqxx v.. Ebrr ato rpe6oraxre He BHnoJrHnercsr?o
BosrorrGr He conrectDruecr lp]rr c Apl'for peIeHxfi o.${of, r lofi re sa-
IArot B s{rBflcrx)cur ot ardopa HJntepa4or. Her lurarc r(ptrepxea
npq,qfloq"eHxr o.qEon Hyr.ePN$[ ,ql)yronreerr rrrl|r8 r,t3 HE uorer 6rnr
noryqeHa perlpcranon llepecrsHoBron .Q)]rron.

TE0PEIIA..[ar Ecn xor o peFyJrsprto r o r e-
?o.q,a rHAyrtrBHoro cttHiesa ft, AJtt
Bcf,xoil napH (pro.ho)e Ad r Vhr€lrrecri
ft(pro,ho)=hr, ?o an6o dur)=N-prqr ar6o
.(hr) = n(ho).

Peayartar leoperu rorflo lpafflona"b cre5mqrru o6pasou: xaacc
p€FyJltpfitfi AOnye"rrlDfi llero,(oB nHlyrIxBnono cxHTesa sBnf €rCf CJI]IE-
Eor ysf,rr, tto6u npe.qclaBrf,?b rtpaxfitqeckxf, nnrepec. B aror erucre
p€SJEbtat f,EJrfretca otprqaterbxu. 0qesr,qro, q?o flonu?ft]t cos.qpflr.tr
ICTOAOB mIAyI("XBHorO CltHTe3a nponpan Aorr}IEr BecTrcb B Hapy[eHne
cQopr.yrnponatmq ycro BxF.

3. 06termr nccJreAoBanrr 6oarucrcrsa pa6or aaanetcf, crurteg
nporpaa crrBorbHofi o6pa6oru Ha asHr(e LfsP. IIoc?aHoBRe sqlaru
crHresa fiee! elqlJ,D[prf, Bx.q,: no sqlaHHory KoHeqHory rHorecTBy nap
rnxog-strqggr o = ((=r,r(r,,)),..., (r.P(-.) ) ), n.qe r. r p(r.) -
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cflrcror, nocfpolllb [I8P-fi/IlrctlD I, arBnBaf,eHrH]rD p AJrs .D6OFO
,, r{3 o6rac"}t oflpeAeJleHr.f, P.

XapAr [6] rtpe.q,rrorru npmrofi reroA p€lneHns sqflgrg crHresa .q.[.f,
crl^Iafl, ror.qa 3a,qaH e.qtotc?BeHmdl [p]o.ep (1o1 = I). cff{tes cBo.q{!-
ef, K oBpr,rctrqecrx EunoJrHltcr,otly noxcry no.qtro,q,rrqcn rponparuHon
roHcrpyliltrilt B Hefioropox (prKcxpoDeHHor raoope excr Lfgp-4yHKr$ft.

Cauvepc [?] gorasal, tl?o .qrrf, nogo6pannu HerotopHr. cner$arrb-
nur o6pasou npnxepoB BcsroreH eopuerbrurf BHBoA rcrorof Llsp-rfunrr-
Wtl 9. B saarcrxocmr o? peKyppeHrHux cooTHooeHrn, cBf,sHBar,llFx
HHorecrBo nprkepoB, 6J/t{nUs o uorer mlparalbcf, peKJ/tr)cxBHo B rep -
MrHax caMotr (]/tlrwn L B repxrHax .{ryrrofi pexlpcxBHofi WHrqIfl or
'roI l(e nepeMeHHofi x flJrrr B reprrHEx ApyFoil peKJrpcDrBHof, (h/trlq$]r c
o/|lroF Ao6aBoq{of nepereHHo[.

A.rnoprtr cltHaeger peamsyuryril rerog Caruepcar eoctott? B rro-
c [eAoBaTerbHoy BHnoJrHeHnr cJleAyDlpfx [aI.oB:

- npeo6pasoBaHre r(a4qoil napu 1r.,r(r.)) a rcmprn cqera Bn-
Aa (pr- fr(x)), nge p. f, f.(r) BEpereHE qepe.s eJrexeH?eIHHe
LISP -{yHrc+rx;

- norcft perlrypertmfc saBrcl,Bocleu xe[Luy sJrexeHrarn Bo r.Hore-
ctaax fu.) n (f .(r) ).

Ila ocuoge HaFAerr$[ saBrcrxocrefi ocy,qecrn.[setcs rtepef,oA E rc-
Rorof, LlsP-nporpame.

B Kaqecrae grreueHTapHrx (npnrnmratm) rrse-4ytto+tr xcflorb -
3)'D,rcf, cnelJDl[{e (yrrxr+tn Alts o6pa60trol cmcRoB: 991 - norlnleHxe
.nepBoro gJreMeHTa (aroua) cmcra, cdr - norJnreHxe octarta cmlctse

noene yAarrennf, nepBono are[enta, g- o6pasoaanne cm[cfta rB co-
craB,rf,nqxx (arolra r cnrcra)

llocro.mry nprulrrnBHaa Qynrqte eq (grBlBareHrHoctb) He f,c-
noJlBsyetcflr Io HeBo3uotHo onpefleJl}lIb 9ItBllBAJIeHtHOCtb ApYx BGIpAe-
Hr:! Ha ocHoBe elraJrrga aforoB, r{x cocraBf,.En$o(, noolor,y Bcfi ceYaH-
rxqecrar HHeopraqEf Aorllra BEparetbca qep€ ctHyKrlrcy BEpaeIIrE.

.lha sa,q$am cnilcroB, KaK npaBrJlo, xcnorbgyDlcf, g-Hp&reHrt
f,3ura LrsF, coAepra4{e norH]m [H(opxsrlr{D o Toxr r(aKm o6panou
6uao nompoeHo Taftoe BDryoreHre. llD6oe Heasoxaproe 8-EHpareHre
eArHcrBeHHHr o6pa.ror KoHcrpJ,rlpymcf, xs .qD)D( 6oree npoctoc Bupare-
Hx? c noroqbD onepat+{r 99. Qyxn[tl car n cdr O6ecneotBaDr
yHlr€JrbHytt .q,eKounognlgD HeafoxapHux a-BDrpaf,eHnf.

Itlcnt:ausoaanle toqerfiro, (opru samrctr S-BHpSreHufi s BBeAeH]re

Ha uHorec?Be ?ahtx omrcaHxf oaHooeHrfi nops.qtre [ogBonaet ynopfiAo -
qu?b npHMepE n ynFocrlrTb no}lcr peftlppeHTHtD( coo?HooeHnf.

142

.!R



Paccrolpru npmep crcttega nponpanau npeActaBJler[fi clllcra
cntrcftar.lr ero cocfaBJl@Ix. l&torecteo nap 'xo.q-atxog" trrreet arg:

(A) - ((A))'
(A,B) + (m)'(B))'
(A,B,C) - ((A)'(B)'(C)).

[cnonasya fipxxlrrnBrule oneparptx f,aura lJrsx,r nor]ruaex:

rr[r1 = nlI;
r.[xl = cone[x,d1];
f , [r] = cone [coaa [car[r],nrr ],cono [cdr[x],alr ] ] ;
ri[x] = cone[cons[car[r],all],cone[car[cdr[r]],ai.I],

cons[car[r], nrll I i
n. [r1 - aton[r]; nr[rJ = aton[cdr[cdr[=] I I ;

n.[r1 = atou[cdr[x]1; n.[=1 = aton[cdrlcar[car[r]lll.

Bo uxorecraax (t.) r (r.) romno Bq,q,ernrb crc.Smwe pelryp -
peHrHHe SaBt{ct{xocfir :

f ,.[rJ = rili
t.[rJ = cons[rrnil];
f.r.!*3 = coaa[cons[car[r],drl, t.[c<tr[rJ1J Urn k=2,3;
nr[-1 = aton[r]i,

- n.*.[rl = n.lcdr[rl ] ms k-1 
'2 ,3.

}{cnoareya cxery npeo6pasoBaxnf, ns c.[e.q,crBna I acnoBnofi ?eo -
pemr Pl , oqpe.qeleHqD AJrf, penyppenrHDil oaBxcf,rocrcf, noJryqer{Horo
Br.qp, peoylbrxl{yoqas nponpsrra B leprrHa)( Bropon perlPcrBHof, [po-
rrPsrru rueet Bf,A:

q[r] - [aton[r] -nitir - 4,[r] l;
tj[r] - [atou[cirr[x]] - cone[r,nir];

1I - coDalaonsIcar[r] ,arrl, 4,[cor[r]lll.

B [8 ] onpegeleH Kracc LrSP-nponoan, aHaronrttrGfi alTioretar
c RoHeqHu, t8{cf,ou coc?oEHxfi t| HasBaHHDlx penyrspHHrx LlEILgp6lpaI-
rarr. Kracc Aonyc"lnr[ flpltxepoB brucuaaptca penyrf,prur BtrpareHxer
al.qg pr = atonlcrrrtx]] r FA€ r. e (a+tl)tAJra 1=1,...,n-1 , r.

3
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ecrb co6e?lcnrrfi cy{Slnc r.*, Ars i=1 ,.. . ,a-2 r cr - !olq,ec?_
rerHer {ynrc0rf,. IIa o6ecnecenxr J,HrraJrbHoc?n Aerornosrqnr sroA _
Hono cnilcfte B ?elilrutax Eo.qHoro eilxcxpyefcfi cxaa BHBoAA rr nops-
Aor mmollreHxr npn.rtnamu @nrrprf,. Aoragnsaelcn, tno snrFqe crx-
te3a pcnyrfipHDfi l.lEP-nponpan paapeure, f, npeAra8ae"cf, e-[nopr"x
crH?ega rarrfi nponpan no nrpo tuog-ss6Or.

0nretrs ps.q lpptocief,, BourrraDry rrpr rparfl{qecrou rcnotrb-
goBaHrtil paccuorpemr[ rcro.qoE cf,Hlcga. Bo-nepnrr, rpygperxotlr
crHTega gxcnoHeHryerbHo gaBrcr.! ot .qIrHH flpottpsrrn. llpe.q,noremlle
cnoco6u cxrreHrr 

"IlyAocrroclr 
cnrtesa [9] aa cqe? Aetoxnoarqrur

ncro.qHofi sqlAlu B f,cp8pm 8qllq r crrltrpoDeto{fi rptrcpoB lpeoyer
AoBoJIbHo crorgofi cf,8Hrp!,Dqe, clc?crE, nocEo.lbry lpylloerroctb cllx-
rcea fyAet clurbHo saBrcc?b ot cf,rflpoBaflnn. Bo-aloprurre?o.qH ?pe-
61tr tlgtemxono nogpopr fifrrcpolroco6elmo .qlt, crJ raeB crnresa no

elrHc.rBeHHory npregf [6]. B-qctbu, cienenb aBroxalxsarpor npo-
qecca cru{lesa HcBerrm. Eomree tactr pa6ot (naqnrep, nepexoA o!
rHorectBa nap rilol-tuo1,r t rcropr cqcta) ocyqectgJlf,erct EPlq-
Hyr.

4. B pa6orax Brporrnr [I0-II] npelrareerca crc?cra rp8orr
rolIJR"rEHoFo luBo.qlr ocf,olttgan na lrcro"p€Hrn saroxorcpnocietr m-
sa noB?opoD r a,prFclrqccE nporpcccHi ! nctop|lE ctrcla rpoFptr-
nr. Ilr sanxcr o6o6qoai r ryorpar npclroteHo ,qpa naurr - npa{r-
cccufi ,8ct r ,IllrrocHollmGrfi ra {opa.usal[x nolu?rtr mtono?otcat
ro"opue rcnno ?paxcup!,otcr xpyn E Ap}rna. Ilprannturno E rg.qpry
t! ftlutroB @pr^usoato coo?!6"clBttryG lrpaDf,.le BHDo.qe i lpretletla
E acrfln"o"xgccraf, no!to?8, oSHaqaDsf,, rr"o Arn rD6or npafiqecKof,
trponpanu P clqoe"Bya terlf roHc?tt?a ftrr tM Pegyrbtutrx np-
roHeHxfi rpetrr ErBo.Il r m6ol f,c?oFml crrGfr br .ue r. r o, ,EJIa-
Dcr npe{mecrrG trponparrr lraralt€}ttt,oac (acrrmotrqccg aKBrEe-

ranrrore) nponpa[.c E (npo6aaa anBrBeren?Hoc"]l ADyx rpafltrecsr
lDonptn a@f,"rllo pasperrxa).

farr enc4rfir&F fipotepol cocfor" rs f,oactgymFn ilqE:
B[0A: C
ffllCA]lilE: &

rp d ,$ - emsoJtbtIre nocriilotarctbllocl[ B reroloPor fircrpoaor-
tto uQaDrrc. Herotopre qtcroBuc atorarlr a(E ron5 6utr noggepr-
nJrtH X OsHalEDAt q?O UeCtO ttu s o6sr crrllc ronJa c"otlb IIPo-
taBorbHrro HaqpalbHue qrcra. Ilocaegpattcmroctr& ectb rc?opf,a pa-
6otrr nponpanrr Ha Eo.qril nrrom dt,

f.
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Ocroutoe fipsarto ErBoIg 6aarpyerca Ha ltffiBrenrn perytrpo[
cenleHroB B noctaAoBatemxocm.s . Pcnyarporf, cerr€Ht noc,IeAola -
terrbHoctrr /> - .sto cBfisHat floc.f,qAoBatetrbHoctb BtflA rl ... *ir.

o^. Tetr8ir qiro lr=1.=. ..=1.=I n ,ql'l BCTBOFO 1(1 S tsf)
rl ,...d. - 6yraanmre at€xeHtn' to onr coBnq,qpryD,

rl,...'*i. - !trtcJloBge grerenTr, To oHtt rur6o coanqfla-
nr, rnr6o yAoBJrerBop8r crepyDqay ycroBnD:

(.) :l-xl = xl-rl= ... =t-{-t = 6, 6 € (d, -1} n a 22.

flyctt i.,...,1o - xa6op Bcc:r [HAeI(coB taroE, rITo .qJIs HIt!( BunoJtrtfi-

ercf, yc,roBtre (.'). Ilycrr

a, = nia(rlr,...,xlq), 8' = ,rr1=1.,...,r|q),
' o' = nra(rlr,...,x1n), b" = ..*({, *inr,

6 = [(a'+a")/2J, u = [(b.+b")/21.

Totgg penyaf,pru, cepuenT rotrHo aaflrcarb c noroqbD npqpqecrono D0-
onepa?ope cnegJmu1{r o6peoou:

.r!
- ecJlr

- eern

Ir
rAe

coc.lorqeno n8 oreileH?oB

E(Q[: r(1:p i
qIlCAHltE: rt A(1) > A(2)

r! a(2) > A(3)
rt 

^(3) 
> A(4)

It 
^(1) 

> 
^(2)rr 

^(2) 
> a(3)

rr A(1) > r(2)
RIB<-A3

a ro bi rr..rrr-.8, -tr.r...-.n-' &gq8rn*r...-11 ,

"" ='-aa*
Paccrdpnr npn ep 'nysrprroaof;i copupoaro{ xaccrBa .q,Jrnno? 4,

IEET
[UEil
nf,E[
THEN

IEEtr
TEMT

l(1)- A(2);
r(2)-- r(3);
r(3)- l(4);
r(1).- e(2);
r(Z)- a(3) i
l(1)- A(2) i

B rponpane xrcto E{lerrrb .qpa penyrflpoo( cerrexra c 6 . +1 .
3alqma peryrf;pue cerrextru rparpruecran DO-onepatoporrnor1flxr npo-
rlpany B[,qB:
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E[ofl: (1:p;
0IMCAIIHE: [I:1to 3; r! a(r) > l(r+1) rmr e(r)- l(rd);]

[r:1 ro 2i rr e(r) > A(r+J,) rmr e(r)_ e(r+r.);]
rr 

^(1) 
> l(2) rmr l(1)- l(2);

BEs<-Ai
lloaropxoe rqilreneHne npaBrura R noJlyqenro? rrponpalrre nprBoAl!

ee r c,reAJEqa.y Bx,qy:
EX0A: r(1:4) ;
onllCAllllE: [.r s3 ot 2 : [r :1 ro J irt a(r)>a(r+1)rm l(r).-r(r+1) ]l

rr r(1) > a(2) ,rm r(1)- l(2);
BES<-Ai

fuqliDqee [paBrro - npaaxno o6o6qgHilr - rprre]laercf, B cJryqae,
r(orAA npaBxJro cenr.enraqtn Jlre Henprrerurxo. llycrl 5.1 , 62 , . . . .\ -
no,tlrleprcr]lcbre rucroBue gnexcHrrg e & n ilo = uta( 6, r...r$ ),
c, = 6r-Ior...pc" = \.xo. Beper nerotopyr 6ynay I, ne a:ro,q,qtrm

B [ponpam.y, r no4craBrfier sdZ Brec?o 6i, 6a,...,fu coorBetrcr -
BeHHo BErpareHtr x+crr...,l(+c, . Eyrsa I B,q$rHor cr!Iae o6osHaca-
er EHetuHm neperarHyD. Ana-rranpya nponparryr .qnfr ra.qpno rucJloBo-
no oJrflellTe BuficHf,er, r qery on 6anre - r I ('a6cortl?Hes f,oHcran-
ra") nrm K Io. ibJrx 6ame r Io, ro .flecto coorBercaalDrrlero qt{-

cJtoBoro gJIeIeHta xr rloAcIaEIf,eu BeJlilrrrtrly l[+r r nqe t = xr-Io.
fua orucannono panee rrplrr.epe npxreHerre lrpaBruIa o6o6qerun

npnBo,qrr npoPpaury K cJle.qyDqexy 8rtrlr:
H(0A: l(1:r) I
ollllCAllllE: [J:u-1 ot 2;[r:1 rc.7;1(1)>a(r+1) lEEs 

^(r)oa(r+f 
) i]l

rB A(r) > A(2) tmr l(1)- l(2);
BE['<.A

3auernu, qto npx crHTege nponpaul, ceraHtrl(a Bxo.qruEx B Hee

cJIoB He peccxarprtBaetca. 0gnaro ftor,qa fiponpsrra cnHlesr,rpoBafla,
rof,Ho npnqBtb Bxo.qrrylr. B Hee cJroBar ceila$rxry, RolopyD otil rreJl]r
B np[uepe. B pesyautare Fparptcecnafi npoFpauva flpeBpaqamcf, B om[-
cantle coorBcxrcrBlmqeno aJtlropnrva g.lm o6qeno crJruaf, .Tamiu o6paaou,
npeAJrof,eHHble xeToAE nosBoJImT B npoqecce ct{HTeSa o.EAeJrnrb cDrHTaI(-

cltc oT ceuaH,[rrur x ]rSJ raTb npoqecc cnHreSa c TorIKt{ sPeH}t8 ct{HTaK-

cnca.
Ilpegnorexrnre a I I0] trpaEflJra rH,NmruBHono BbrBoAa nosBorm'r

crpol,lTb AoragateaucrBa JruBepft,qeHxf o nponparuax.
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B otarnote o! onncarrux paxee re"o.qpB tHylperxoc"b xerc.qB

Bapapraa nponopflonaJbna I(Bq,qPa?y .qlmu nporfte.H' ,qlrurr re nplr-

repoa, neo6ro1rutc ,q,,Ifr crntega nporpanr Jlerat B fiparrrqecru nPtl-

erJrem rlpailrEr. (3aretrr, tr"o rplrAperroc?b ct{H?esa onpeAelsErcfr
spyAperxoc"bD rlorcra pbrylapnoc cen eH?oB. CtrnqBctap+ 6oaee oxo-
HorHHe aJrrropr.nH, Herrpxtop, e [I2] ,qrs peoeHtrfr arofi sq,qBr.r{.)

5. flpeg.norenrarn a I 13] rpauxatrqecrc{R reroA npe.$tasnaqeH .q,rlf,

crHtesa nponpana cnaorbHof o6pa6omn tro rHorecrBy nap "ucog-ap -
xoA" o=((e.,P(ar)),..., (s.,r(a.))) , n.4€ e. n P(a.) - cfirrBoJlb-

Hhre nocnq,q,oBa.r€rbHoctrlt D Hexoropou ar(€Bnre x lol >2 , m6o tro

uHof,ec,rBy Drcropnf cqera E = (hr,...I.), lnl > 2. iletoA ocHoBaH

HA MOAeJTTpOBAHI|I reKglOB nponparau Fparo.eTxKarrl{ HeKoToporo cIIe-
rs{aJrbHoro Br.qE.

3aggua omrese {opuyaupyercf, crqqJmqfiu o6pasou: no Konetnouy
MHorecrBy s = {"rr...rsr} rrH BoccraHoantr (crortesupoaara) npar-
Marnrr cs r,r GH, rarue, qro s g L(cs) x H g L(Gu) n 4ra m6mr
npyrlnFpailuarur( o$r cfirecJn{sqt(Gd) H Hs!(Gi), ro
t(G6l u r(o;) He sBnmrcfi co6craerotmt{ ro.qlHorecrBarn r(g) n
L(cx) coorsercrBeHno.

Tarnr o6peaor, saJqeqa cnHtega flponpauy cBo,qrrcs ft sn,trqe
Bocc,[anoBJreHrs Fpatuart,tr( no npnuepal u o6qan cxeua crtHTega Hreet
Br{A:

- BoccIaHoB.[eHne nparilrarxftx GS no rHorecrBy Bxo.qH[rx AaHHhrx
s;

- flocrpoeHffe xHorecrBa Hcropxf cqere E (ecan onl ne sqA$u)
no napar. 'axog-arxog', ra6opy onexeHTapHbrx onepa4{fl !r npant{nar tax

xoMnoSn4{x;

- BoccraHoBJleHle npaxuartrrx GH no MHorecrBy uc[opx!? cqera H.
llpo6aeua BoccrafloaJleHfif, rparuarrx RaK npo6aeua rAenru(nraqtall

B npe.q,ene ,rrr,rfi ruaceoB f,shrroB, BxoAflu$x B t,tepapxrn Xoucrono, 6uaa
rccJIeAoBaHa ltongou [I4]. OcnoaHue p€yJrbramr npxBeAenu a ta6arqe.

Tannu o6pasou, npo6aeua ctrHTega rpauuarilr no nptruepau nocJre-

.qoBarenbHocrefir npnHa,q,ref,auUx SBHKI/r pa3pelnMa nruub &,rs KnaccoB

r(oHe!&IED( f,gHKOB, npeActaBrmrryrx uaflr? r{H,lepec B sa,Aaqar( c]rHTesa
nporparrM.

B nocaegnee npeun 6urn trpeA7Iorenu rpaMuar[qecrre MoAeJI[r He

B:[o.q6qr{e, B ttepapotn Xoucroro. l,tx noRaaeHne ofllacr!! odtacnnercR no-
nCKar,H n(,por.qAnqeno MexaH,l3Ma' KOTopUf 6H n]rt|Ee [peAcTaB.,rfiJI Cl{H-
Tarulrc u/ntu cenanruxy agurcoB nporparmnpoBonnf,, u Apyrrx o6oerroa,
flpe.qcTaMf, eMbrx cDlM BoJTbHEUI nocJleAo BaTeIbHocTf, Mt,l .
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Ta6rrqa
Pesyrrtatu no rggxmtprraqfl frBuroa ! npclpre

Tnn npnrepot lEacc cErnesxpyeru( rosroB

Anoua.ruu? rerct

Ilocre,qoeareabn@tl,
Jlef,a4{e fSEr(y n eno
EEHTll)

npruqfl-
AonoI -

flocnqgoaateabHoc?lr,
npnHqflIetrriFe tsuq/

pel(lmcrBHo-noperlrcJlluue
peBJDGnElre
npxl.rrr 8lro-perlEcr BHue
roBtercrHo-gaBlrcrufle
KoHteKc?llo-Caodo4oe
penyrlf,plue
cJmeproH€ruua

TOHEtDlltC

fuinmrn [I5] paccrotpera rctacclr Henyctrc perJ@cf,BHux ,auroB
x c(opaynrpoBala ycroEna! xellrrteprSlrDo[re ltx BlDo,qfrocrb no troJlo-

mrerbnofi torippilatpor. 04ro na yeroDt{fir Rotopoc renro [PoBepse?cat

(op.ympllerct cJleflloqo. o6paaor: rx.qBrcnpoBanroe cercfc?Bo Hertrc-
mil pexJpcxEoDc fitttroa L.,!2,... ElloAloro no nororr.lef,bHofi nH-

i[Opu61$x npn yCJIoBrni qro 1trtr lts.qpnq Hcnyc?opo roHgttrloro IHoIC -
cma 8 g E' (D -a.r{aarl) vroremao C(s) = (L:8 s L u L = L.
.q,ra neroropono I ) xoHet[lo.

0gnm na uaccot frBDlrtolr yAoBtrctulptDo[o( etory tpe6o!8tlxDrf,E-
,fietcf, ruacc rsultor o6panoa [16], rotoPun r llcEorbsye'rcfi B [I3]
.un rc.qeJrrPolaHnt rlPmepoB n npoFpqr.

Bsefiq Hcrosopue onpegalenxa. Ilyctr E - ftoHeulrf a-atfaau?

cltrBoJtoB, Haauttaxto( roHctaHlHun, i'' - rHgaectBo Ecgx qenoqex

B aJ(eB[re E, f = (rn, r.,...] - cqe?Hoc rHfleetDo crlrEotroBsHSsE-

Eacru nepereHrotrn (r n E = y').

06paa - ato xoxtatents(f tt<lxslantrtrf, c[rBoroB tr neperellu
(nanprrep, r.d. r., &36x12). 06pas D noPfigac! rrtorectBo qe[o-
q6K mr rsHr I,(p ), noryqaem$ noAc"aHolEon HoHyreBu qefloqett

a.€ E' Brec?o KEIpFo prc.qefirfi r. E p . l&crlo neperoo*ot o6pa-

sa p - oto Krotr}rqeetBo paSnf,tueB cmBoroB 13 r r DglpetxBErficfr B

e (narpruep, P = d.rrh"r, - o61ns c lDlnf, ocp€rerHtn r, tr r.).
.[,m m6ono roilertrrcro rBorectBe I cnsoaottil nocJleAoBalerbHo-

cretr cyqectryg! I o6qen calnee rHoreciBo o6plsolrralcplpyDqE( ,qaH-

Hoc rnoroctBo, ttr B qactrtocsrrr lplBxarbrufl o6pas r . llac 6yget ru-
t6llecoBarb m[flrarbtorfi o6pas p (neslrDaa.un orucateecr) lr,f,o,r t$o
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+

ec[x s q r(p) i ro Aru m6ono raroFo gr sG e E L(e), L(e) He

tB.[8eBcf, co6ctBefitE no.QlHorecrDor L(p) (nrectca KaHoHrqeettoe
[peActaBJreH[cr noF.qB caroe JIeBoe BxoI,q,eHnG xr rcBee caroFo Jl€Bo-
FO B:(Or,qeHX8 tr.n I AUnAntx .qprasurar qro cyqcclDy€tr aQ{emra -
Han rrpoqeAPat Koropas no st,rtFilHory o6paary I crpons om{cate,Ib p.

Pagarucre BapxatrrH AaffioR npo6aerm n arnoprlru nocrpoeHxfi
orucelener peccrcrp€HH a U6-I81. B crctexy crntosa, pcarrr{slrDogm

rparo.e${q€cxr{r, reToA, BrutmreHu srroprrllE nocrpocrfla omrcaTe,rer c
o.qnoP nepflemo[ U6], ,q,!yr.a neper.eHHurn rHBepcxonHoro flna U?],
peryrf,pHono x pacorpcrnoro penyJrfrpmoro TBHEoB o6pasoa [fg]. xno -
noo6pasre rcnoJrbsyemfi Fpam.arrr (roropoe, rc,lattr, xoret 6mr pac-
unrpeno) odtacrrercr ?er, qro peccuorpeHre Torro mr rHoFo t(oHrQsr-
HoFo npmJrof,eHrf,, rax npaBr{Jro, ,qger ,qpno&flreJrbrtD trH(oprat$n o re-
reaerbHolt Br{AB nparrarl.lrx urr ruacce BosrolrltD( SaroHoxeptroctelt,
qro nooBorf,et au6patr HyTHHF tuecc rperratrr H.[n trcnmtfllb ]tof,o -
"ople 

r.laccu rc peccrclperB{fi.
PasartfiEe BapraHtu nocrF)eHxf, npeo6pasounril tero.q-aruogi

(rctopnfi cqe"a rryorpatm) no aqlpnnory xa6opy gJrer.cmrepcD( oncpa-
$rr r rpaBr{rar rr rornorlru[nr paccxorpeHu a [I7].

,fta sarucr nponpelol trpe&toreH rgHtr, B rcosopox cqyrmlp oG
Pa6alt[Eqem(.qBrilfiD( orIB.[eHA o" onepautl4 no co6craenso o6pa6ofie
AAltrtD(.

6. lh paccroe€ru Han6ore€ npopa6oranrue 
"eope,lrq€crr 

rslo-
.E t{nlJrr*aBHono crct.reaa nponpe[.. 06sop nprrra,qou r€to.qpB t@to
xaltr a [I9].

I. BATEIIIHb fl.II. O

!8. : Teop46 
-fponpar.norpo:

I92, c.'8I-91. '

Jlnrepa!ypa
CrrHTeOe npOrpslr no ottreJlbHHil npm.eDal.-B

Banx.n. fty[u btamosrlra'.' 9. I. ll,o'aocrtnpcr,

1 lg. 2. GOID B.I. ?Jdttng Beourloa.- il.gyab.Iog. ,1gJrv.firB.b

*"#' ffiff-1dl'i'.EEFPt{flrl' B:&lrlH"rrffir?:upper,p
,." " 

aio1ff*r"i3' r,HS.5 : :k:iBl ?t, p8le], 
;:iE j1S.a,""1-

5. 3AIOHyt!!0 H.r.. CAiIOGA.IOB H.0.. CE{P}lJItfit(0 Jl.l{. Jlorura
ormrpf,q€crc rccaqAonaroril. - Hoaocn6npci, I9lt]'. - 65- b.

ffi ,tt#H. ffi l*.1',ffi,1E3*ff'f Iii"i:?*Ei;BEi,

2
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