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B.B. Bopqdn

$I. IipegaapltreJlbHue eBeAeHIdf, r xeo6xoAruue noHnrl,!f,

B ltonrqecrou rporparxrtpoBaHflll (ssbrlot nrna IlP0ji0I) yre AaBHo

o6clm.qaerca uAes rc[oJrbgoBa]I[f, rrcHcrpyrflStfi c napauetpaMxr 8[t8JIo -
F!r!rH[D.r{ [cnoJrb8yeffiil B rpq[ul+{oHHp( aSHKa:( napailerpaM T}llla npoqe-

,q,J(p, JM6o nspatleTprqeerg{u roHcrpyrc+Ifiu B a6ctpax'rnuc Tnnax AaHHbr(
(cu., nanpauep, [t-4]). Ihpauerpu qaqe Bcero BBor,flrcn npr uoAynb-
HoM nocrpoeHlrx rtponpatrn. ]lcno,lrrsoBeHle napauerpoB [oaBoJra€r rroBu-
trarb yHr{BepcaJrbHocrb troAynefi (ux reusabllity), xorfi uexeH}I3MH'

o6ecneErBaDrryre c6opry npoppailMir ns MoAyJreR, r uexaHlroMbr flapalrer -
pt3al[rrr Aocrarorfiro HeoaBucruH (rer ne ueHee oHtr Aonffrtr ecrecrBeH-
nlLr o6pasou coqerarbcfi llpl,l [oAyJrbHou nocrpoeHur nponpaur).

B xacroaqefi pa6ore o6cyrggetca ToJrbro fiapailerprcatpfi tr B [ep-
ByD OqepeAb reopeTr,lr(odo.q,eJrbHaa cerraHTlKa napaMerplqecxllx KoHcr -
PyEp{fi. 0cxosxoil r{orl{B Jronnqecroro cTl{nf, rrpoFpauM,lpoDaH]rs sal(Jln -
qaetcs B Tour tITo nporpeilmcT' cocTaBJIfif, nporpaxuy' npfl(Ae Bcero
Br{.${r ee reoperltrodoAenbH]ro ceraHllry. Mengy rer ceuaHtrtra napa-
Ielp,rrreclo{x roHcTpytcrfi, xaK npaa[ro, qeTro He onlcbtB&,racb.

Paccuorpm nprtreprr. Ilporparraror
Ltshat(all) o
Llstrat(r.y) r- nat(r), Lletnat(y)

u
Ltsteyeo(ntl) -
Idsteven(r.y) + Even(r), Lletevea(y)

sqAADTCs COoTBergrBeHHO Cn}Icrfl Harypa'IbHtDC l{ qeTHb0( rucea (a npe,r1-

noJloreH}rr{, qao cnrBoJtaur,r Nat x Enea SqpgnTcs HaTJ(paJIbHHe }t qer-
HEe tmcJra - coorBorcrBJmr$re npaBlJra nplrBeAeHu a $2) . tlporpaumr otlr
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oqeHb Itoxor,, IrecaecrDeEtor BogHnraet felaHrle Henrcarb eqg oafly
napaxerlxrqectqlI nponperryr 'qacrnpor cnytaf,|ft' roropof, 6rl[f, 6il
xar( 3Tr nporpar.xE, rax rr Henprrep, flporpar.ra. sqAaDtni cnrcm
cnt.tcroB HaTJ4)aJtbHEt qxcel x T.A.

06uwo npeglaran,r npotparoru tttnaD
Ltst(nll'p) r
!lat(x.y,p) - p(x) , Ust(y,p). 

(I)

0lnaro reoperrro-r.oAeJrbnas I npoqeAypnt cerantrEt ratox nporpam
Be ont{cHBaBrcf,, xoTf, o6tlrfio yraoEaErcri qTo oHn reraT se npeae -
rax4 mHr6 nepBoro fioprar(a. [lo-arg.r.rroly, r{reerc, E BrAy, trTo p -
"npep,nrarxar' nepet eHHas, 3HeqerI{er xoropof, rder 6lr1b npolsBonb-
Hoe J/}raproe orHo[eMe ( Banpfirep, orHooeHrrf trat, Ev€a x r.A.)r a
List - 6xHapHoe otnooeHne iBropono nopEAfiai, camE8a3rce no6uq -
HUen o6texru (cmcH.r) c orHoEleHxt[.r. nogrory I sanpoca:( x Alr)mxx
npaBrJraJ( xo Ho Jmorpe6Jrf,rr atorrr Ll8t(y,nat), r,igt(suc(suc(o) ,
evea) r r.g.

B pa6ore [2] o6cl4gaerca Apyton noA:(oA r cocraBr€tuD rarox
nPolparx: Talr naParefprqecE{e roHcTPyrqsrx nPgAraPa€"cr paccr.aq[-
EATb t6l( tCXHTarCXqeCro{n CaXapt, crpoelryn odlrlrftE ro q6cEle
nponller.xr, B rlscrHocrlr A.[r flponpst r.it (I) - nporpamy

Llst(dl,p) -
!lst(r.y, p) G apply{p,r) ; tlat(y,p), Q')

E roropon p- ! e o6aqBat nepercluat. ll€Aocraror gropo p€oeHrfi sa-
prDqaeTca B Tor{, qto oHo nPgAcTaBl.f,sr Roxotopjl! ADycructreHHocTb
(doubl€-thbk)i c oAHoi cropoBH, o nponparlax rorHo A,r.aab raft o

nsparerpnracErx, c ApJmon - Etlrorlt rb lo( LorHo ral( o6fi $ npo -
npqxltr. l(porc ToFo, BogH]|raDT rl Beroropue rexHf,qecroe rpyA]roc8x.
l(ar, crorer, c noroqro raro0 npoFparrE onpoAelrab cnr{clct crflcroB
Haryp&,rrHEx rtr{cer? llpeAraraerE Ar, gTon qetr arorar rrna Ltst(yr
r.lst(nat) ) yre ?pyAno conocralrrrr rcnyo c*Blxry (a parm:t
"o6rsxoro' JroF qecroro nporparmrpoBaxrs). Ort r14lgrocrr, npaB.!A,
ir([Ho Jterro xg6efigrb np{ 6onee nocJleAoBareJ$tor np{reH€firr crlrlBo-
Ia aPPIY (cr. $4).

fhre npep,mnarrcr roxcrpyrc$x, xreDue npoeryr leolErrro{o-
AeIbHyr c€EHTratqrr [orotr]E ecTecTBer Er o6lta3oL cDs88lla c npoqe -
Aypron. fur aanBono nlMrelrs Ha[a nporFrm 6yAea rrerb 8rA,

r) Taraa nporparra nprgorr{rcr s [2] (s xel rrecro cr.rrBora tlst rc-
3fliiffil$f";'l"tit |{t1n'on'"tv )' AHalro qn* nponPAntr lre-
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rtst[p](411) - . i,r
r,rstlpl(x.y) - p(x), Li.st[p](-v) .

3Aecb p - napaxeTp r sfiaqeHrtei. xoropono yonyr 6BTb nlodrp JfiapHrE
clrBoJIU' a Llet[p] - cro&t6tl ct{MBoJI. ;ianaa no.c,ctaxoonn (aauergs
P)' norno nonl r{Tb xs Hero cl{]rBorH usttNat] , ust[ETerj,
List[List[p]] x 1.A. x lrclroJrbsoaarb raropo po,qe cxMBonE B Apy -
nnx nllaBr,rrar( l{ Sarrpocax, Tar, npaarlo

fList(r.y) - r,lst[Nat](y), r€nBth(y,x)

onpeAera€r cflxcxt{ HarypsJtbHt ( tflcer yr nep8M eJleIeflT xoTopt ( x
aBJIaeTca AIltBof nxaocTerr (a arol npaarae Lelgth - c.rHo[eHIe raeli-

Ay cnficrol, yfi u.rc,rol, eno oJlelreHroB r). ihur.r npaBnJra nHTepsperx-
pJDrcs cra4qallrHrfl o6pa3o Ha xoAersx B 6ecroHeqHoi clrxarype,co-
crofiqefi rc c[xBoJroB rrn& Nat, Eeen, llgtlNat], llst [!r8t [Even]]
n T.A.

IipeAnonaraercs, trlo rr{TaTeJrb 3Hafior c ocHoEntofli ooHarrarrd Jro-
rrtaecxoro flporparrrrlpoBaxxf, [u+], orurexo r{rs norHorr r3,JroreH[r B

$2 xparxo omtcaflr crHTal(cnc x ceraaHat{xa "o6rgHro(" ronrqecxnx rIpo-
rpaMxi $3 trocBar{eH co6cTBeHHo oapa eTpxqecmlx fioHcTpyrflSrrx. lic -
cftonbry cyqec?ByeT rBoro BePc[fi Jrorlqecfioro nporpallllnpo8a}l}l, x na-
paretplqecfr e KoBcrpyrqr,l roxHo BaecT[ Mr ,p6o ng Hnx,To B IaH-
Ho, padore br nx BBoAn Arf, toraccrqecEoi repcrn (a (Ul cxr pac-
cxartrf{Barrcs AJra Tar HeaaBaerofi oAHopoAHcf, Beporx). D $4 o6cJ,r.Xg-
ercr [IreAcraBreHne rlapa erpxqecx]tx nponpaf,r B BfiAe o6uq]ru( ,ronr-
qecrxx npoPparr.

B crarce [cnoJrb:]JmTca cneAJDr${e corPaqeHflfi: 3 - paBeHcTBo no
onpeAeIIeHnD n - - 'BretleTn.

S2, oLHqHre rorr,rqecEte nponpam.r

,orrqecfiaf, npotpamaa onrcuaeer nrmp sagaur" a BrAe iraofect-
Ba o6aerroB, Ha roropo onpeAerrprcr Hexoropre orrooerua. ,lhn
npeacTaBJrelua o6tesfoB crJt€r rep H. Ilporpaura cocrol{r r,l3 Hadcps

JllBeF,[,e r rlcri{HHo( B sro rrpe. yrBe!f,AeHlf, Ha:]EBalrcr npaBn-
laur. npasnaa - 9ro cfletsraJrbxoro slrAg (cpxyrH 83ur(a flepaoro IIo-
PEA1(A.

Crntarcnc. nonnrrecraa nporparara - 9To in{otecrBo npaBxr. [Ipa-
Bll.lo neeT ahA lo -At1...r A.r ! : O, nAe Ao'Ar'...,4.- 9!9II.
Jleaaa tracm npusrura (46) Hasuaercf, sargJlogr(or, e npesaa (4.,,..
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..,,A_) - Teltor. LcD{ TeJro nycro (n=o)r To npaBriJro HagHBae,r,c,

{raxrgu-. Aror (arouapHaa $opryra) xxeea arg o(tr,...,t! ),I'Ie or -
n-apHM !pgg4I3{IS_!MgI, a t.'...'t"- !9lri{u, Tepr - sro Jlx6o

qgfeleHnaEr nr6o rgxcgaxrar :rnoo cocraanonffi ar,rna o(tr,...,tr),
nAe o - l-apHEfi (hfin$oHarbHEn cmBor, a tt, .. . ,tr - repru ( xox -
"r""r, no*L"r"f;;T-aprire {fiffina*rire curi'oas).brurg rr"-
eT BxA + Cr,...,C!, rz O, nAe Cr.-ator.

ilPIlLiLP. [iarJ@JbHHe qxcJra xfiHo npeAcraBrrb B Er.rA6 Tep oa rtro-
cTpoe*rp( xs r(oHcTaHr 0 n lnraproro srHrtllroHarbHono c}lrBore suc:
Horb - 0, I- suc(o), 2 - s\rc(suc(o)) r r.g. C noroqm xox -
cranrN tril x 6rHgpt{o8o (DJlHrr$oHarbHono cuBora'." (tourca) crpc-
rrcfi cnxckx; !11 npeAcraBnasr nycrof, cnxcor(ia roqr€ crJ,Ilrr ,0nn
o6pa3oBaHls noBoFo cnrcx& x.y rg fltr]olsBorbHo['o c6aeKra r r c tc-
xa y (roura no rpqrur$x ynorpe6nrercs XIIuIII9 Er€cro cra4.qgprHofl
rPe&rrsUg[ sar cx .(r,y ) ), Tar, repr o.suc(o).o.dl npeAcraD-
lner cnrcor [0,I,0 ],

llpaBrramr

Nat(o)-
N8t(suc(x) ) - Nat(x)

Eve!(o) -
E\rer(suc(suc(x) ) - nven(x) '

c6pa3oBaHHbDnt c no oqbn JfiapHt,( npeArrarBlr( c]r]rBoJIoB Nat t{ EveD,

Brtq,erflTcf, ff) rHo ecTBa Bcex o6texToB LHofecrBg HaTypS.rIbHrr( r qeT-
HI'( qXCEI COOTBETCTBEHHOi A gI BEAEHHDDfl AO BBEAEHT.IX ttPABlJlaIX

AJIA CltxBOrOB Lr.6t!at r{ LLgtevell OnpqAetdorc8 taHof,ec?Ba CII]ICKOB

HATypAJt bXtD( il qeTHO( rtrrcer.
llpaErraxx

Plus(o,r,x) - at(r)
Plus(guc(x) 

'y,guc(z)) - Plus(r,y, z)

onpetreJrf,e{cfi crofieHre Ha rHofiecrBe Harypamnxx rflcer (c noroqto
Tepqxono npe,axleaTHoro gxr6o:[6 Plue ) .

3slerrr, uro E Jrorrqecho!. nporparrrpoaa]flx (no xpeiHef, repe,
g ero iuaccrqecxofi' repcrr) (b,r{f,r$oHatrbHrp crrBorH rcnoxbsyolct
Torbro Arn roncrgyrlpoBaHra o6terroB (nlxqer paanlD tepoar npeacral-
,fir pasHtE o6'6er(tu),a "xacronqre' (h/'rm$$ (flna croaeHri E Baleia
IIpr epe) npeAcrasr rcr B ExAe orHod€lortr.
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lgggtg-grysgI .. Plus(o, suc(o),t) ' - Plur(r'v,8uc(8uc(o) )
('rrery patna cyroa 0 r I?', 'cyrra [atc{x rgceJr x u v paane 2?").

TeoDetrro*oaqtrxar ceraflr fta. B ,ornqecroi npo-
Flntfle g r lotaecfae sanpocoB r Hei tutrcrDlD4ct

Iloncranogrcr .

TJ

Htix roroaecrao g rpqnlrmrrur c rBorto! lr rrtcecrBo t ftmnlnonarb -
nic crrBoroE (nPeAnfiarnac r {tdlalxoHaJbHai crnrarl[n). Ortcnpyen
AIr yAo6c$a rare Ermecrao flcpeueraor I. Tor'Ag onpsAere0u raxo-
recaDa Bcex teproa i"(r) ( cao6o,olan aJr€6pa E cxrxa{'ype f co
rrorecraor cao6oAnro( o6paayD[0rr r ) n r, c?, (r) (rrolqrenruaa
arF66pa 6es nepeElIlrfi).

IlqAcranoEron Hesmaelcr oro6lrrepre 9: I o i, E). Oro ecre-
crrgrolt r odpasor npoAorrs€lcs Ha 

"epmr 
(Ot t a Arf, ralAotr rcHcr-

craHru a( t , 66 ;o(ot......str) r IJtf, cocrarHOro repNra t =. o(tr,..-...tr))r Hr arour (61 i n(6t.,...,et.) ars l E r(tr....
...,t )), a rer carg - H8 nlrallraa n sanpocu (npaar.ry lo -r ln r... r l. craSmca E coorEercraxe npaErro A,o- 8lr ,...,gltra
saflpocy-Cr,...4!- sanpoc + €Crr...rOC. ). Co,q,eSrareauto nog-
cT&ro8lon o oareHteTc.fi E xslAor tllpereHrll € ral,q,oe r:xffi,q,e]ote ne-
pererqot rra tePr 8:. Jha noAcragoBoft ecrecrBexBllr o6pasor on-
peAerdrcn nr romo3n4m: ( er62)e i er( o2e) .

06poar €r x oQ. conocraBrie$p noAcTaHoaron a npaBrry r
I sanPocy Q I ]rasn8aDrcs rx 995!!g-gllcgr!9. Ecu re qx oror
noAcra8oBE g ,arterca nePecraHorron I.. I, To qacrHne crl ratt co-
olBefcfalDqrl rqrctplrn$tr HasumDrc, II !g[Ig!!g!8.

Ilporpura gq,qaer o$tdletfir Ba [lorecrBe I! rcex o6texaoD
(tar Hastos€xor sp6psHoBor l,Hnrepcl,rg).OrHmeEae, conocraa:rieroe
cmatory o € o pTolAeclBrlagrcf, c BeroTop rH(lecrDoL atoroa Brna
o(tr..-.,tn), t,a r!.

llpoxsDotrbHoe nHfiecrBo aroro8 6eo flepereEGr( BalluBaetrcs tlH-

Igpsnglgeex. ltunepnperargra llrt HestEa€rcs ro{art! nporpanu s ,

ecJrx &rr xsIAoPo npaExra ro +lnr...ra. x3 s n mtAoll BoacraHoa-

rr 6: I-IE rreEl recro
(o lr '....6 l. ) E rlt . o Lo € r.!t. (4)

Ilrr {af,toB ycroBxe (4) BEpcApetcf, E rlr€6o8aflle olo € r!t.
06oararlrr qepes xoa(S) rrracc Bc€* roApJre, nporp8r!.g a . ile-

rpyAlro Ae!b, lao f,HrePnpsraIllla IltE + n lod(s) - nepeceqerore
Ecer roAelel npoFpana, I - raEe sBriercr roAeJr g (ecnn yc.no -
are (4) arno$raercr a nAo[ rqAgtll g.fo o[ro Brlror fielcr E lrta).
thsorer. IDB n aaBol roAef,E npoFlErcr 8.
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Ceuaarrra sanpocoa. l.lycrr xr'...'xk - BG€ nepereHHr€ sanpo-
ca -Cr,...,Co r( nporpamre S r{ AJfi BeroroPof, noAcraHoBrn o mle-
er recro (€c.,,...,6 c!)g rnts. Torga xoprex repuoa (t,,..., tr),
pAe tr = oE<r, BasuBaercr glglgl Ha sanpoc +cr,..., Cr. ilaore-
CTBO ECeX OTBeTOB Ba 3anpoc - 3TO k-ApHOe OTHoOeHUe HA IHOTeCTEe

II. Ecrlr k = o' T.e. a 3anpoce Her nePexeHHra, ro oTEeTox 6!aer
'Aan, xonaa (c.,...c.) g rnts, r'xer'- a flport{Bxon cJrJAae.

llpoue[Daac ceraHTrro. ynr{fi{raqtlf,. fto.q,crgrosfta e HasuBaercfi
yHirfl{raropor aro[oB A:l Ar . ecrr at =0Ar. yHn(,rftarop e HaBHBa-

erca carrE o6qli. Am A r,r Ar r ecr[ Ars no6ono ApJnoro yma{rraropa
er srl{x arrroB HanAerc, noAcraHoara e" . Taraa, rITo gr = er'o.

lllap BEqfcreHnfi. flycrl Q - 3allpoc BrAa -Cr'...' Cr-, rCa'
C..1'.." Cr il Ac + 4r,...' An - Egplla8T HeroToporo nPes[na !l3

s; Tar(oi,qro Bce ero [lepeueHHtE orJIHttHu or nepereHHro( 3anpoca.Irc-
Jr[ e - cSrrnn o6,un yHr+ rarop Ars cr r.r Ao r To noBoPa?rufo 3a-
npoc qr.B!{.qA eOCr r... r eC!-1' 6Ai '...,4-{. ' 8C..1 ,... ' 8C, !g-
E98g irc 3anpoca Q c noloqbD npaBfira Ao]Ar'...4" I noAcraHoB-

Ki{e.
Brflrcrex e, fuqr.roresrer Bsnpoca Q HasuBaercr flocJlo.u,oBarolb -

Hocrb (rorer 6ETb, 6ecxoHeurar) senpocor e = ir,.'.,Qn,...'
?ara,, qTo c;1 = Q r{ t-r+r auBoar r }i3 c. r. !,cr}t (n - nycrof, 3&
npocr To B[q}lcreHrle Ha3EBeerca ycfleoHitrr. L Httll cBf,3lBaeTcf, noacT-
cTgHoaxa 6o= 8n-re.-2'.. 6r , nAe Oi - IloAcTaHoafta'c floxol{bl)

r(oropof, Sanpoc a-r+l BEBoar,t x3 qr. Ecrx x1 '...1k - Bce nepe -
MeHHEe sanpoca Q ,ro xopfetr rcpMoB (t1,...,tk), t! = o#rrHasH -
Baerc9 gr_e9!gt[r^B!A9gc,eu]_!-g!__Erq{9{9u9L ( eclr aanpoc He coaep-
f;tf flepe eHHtD(, To ycn@Hoe BHttr{creHle arqqaer orser iga").

nP!{[J1ol(EHi4t I. KaiiArn He c oAepraqlr fi re-
pe eHH!lx tiacTHirfi cnyqan o?EeTe, BE-
aeBae oro ycneurHErt, PutrrcJleH er Ha
3anp0c c_ | fiBrf,eTca orBerou Ha SToT
3anpoc! I oCparHor xarAHfi oTEe" lta
Sanpoc aBraeTcf, qacTHxI cnyqaell
orEera Ha 3Tor SaIlpoc, Bu.u,aBa€ o -
ro ycIIeuHllx B!ql,tcreH}le .

3ro npegloxexue (goranarelrcmo roroporo f,orno Haf,?fl E [5€])
POBCpT{T O TOlr, rrTO npoqe.qypHe i ceraHTl{ra kopper?Ha l{ nor8a c Toq-
x'l 3peH[t reoperrso- o.qeJrbHc ceMaHTr,txr,t. B pesyrbraTe ycneuHoro
BitqlcreHr,tf, tirB noflytfl,tir r]t6o oTBe!, npaSrrbHHl c Torlt04 SPerMf feo-
peTnro{oAerbHon ceuaHT}tto.t | , 6,r orBeT c nepetaefiHual,t - E gTor cry-
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qae m6a.s noAcraHoBxa, nycrpanmugR' nepeuenHxe, Ae,raer gror or -
Bet rrpaBxJrbnror. c gpynofi ctopoHbr, r{e4Ahrfi npaBr,rJrbHHft orBer ro:(er
6tnr noayueH B pegynbrare ycneluHolo autil{cJreHus, lr.n6o HenocpeAcrBeH-
tto, ma6o nocJle no,qcraBoBlo{.

$3. Ilapauerp[qecxile ttporpaxuu

Iloacxenrr. tlaur,r napauerplqecr{e trporpauuu our[rqamr cfi ot d6rnr-
Hlfi ycrpoficrBou elrrHar5lpu, cocrogrqefi rc cnoEHED( cuugo,non.Tafircuu-
BoJrH Ltst[Itat] r,r list[List[rat11 o6osHaqarr orHorn€Hr{f,rfBnrDrEe-
cf, npilreHeHl.rex (h/flIart}t l,lst x orHoBeHnf,il Nat l{ Dist[Nat] coor-
BercrBeHHo. '06bgnue! ctluBonH NatrEnea u r.n. MofHo ,IoHI,tMarbrKaN

[reHe Hynbap!{bD( oJErlu[rfi (a}raqeHxsr,M roroprr( sBJrmrc.f, eoorBercrB]ro-
upae ornouerula).

CrnnarJrtrxas arne6pa. Ilyctr sqgana u-cIoAIgUr_gU:HgtJQ3. il ,No-
roplm terepr (n ornatuae or paccilarpxBaeilofi n $2) 6yleu ttoHrtuerb
raft rrHofteerBo r,rueH {yHrcufi, npxqeu ftafAoMy cxMBoJIy o € o nocTaB -
JreHa B coorBercrBr,re eno x+qryglrgc-qyEa, (uan) ch(,r ). Xaparreprlc -
TrIa coctor{T r,rs paoMepHocrr - Koprexa Haryp&,rrbulD( rficen (1rr...
...r 1.), k>-O, tr apHocru - HarJpaJIbHoFo qlrc.lla J, s ganxcn
ch(o) I lir,...,1]l (J). 0rxcrpyeu MHorecrBo Plepgue.lpgg, npn -
qeu r€:r,Eouy napailerpy rarce flocraBlrr, B coorBercrBl{e apnoctt j.

0npeganuu no lrr{Ayrflsrr rruorecrBo rg (P) cIISIpS}E_-IS!9!,
KA4AOMy lrg XOTOpIDC TaI6e nOCTABITU B COOTBeTCTB}ie apHOCTb:

I) napalrerp ne r apHocrx J ectr clrrHarJ4lHufi tepu apnoctn j ;
2) ec.nr o €Qyys61 xaparreplrcrxry cb(o) = [irr...rik] (i) ,

k> o, x t, r...rt * - cI{rHaTypHtE TepuH apHocT}t i1 r...r 1* coor -
BercrBeHHo ro r,r [s., 1o.r. rT,. ] - crnnatyprrffi Tepu apnoetn j .

Tamru o6pasoil, uHotecrBo Fo(r) cnruarypnbo( tepuoB fiBrflercf,
cso6oAHofi MHoroocHoBHofi arFe6pofi c rr{nxsxpoBaHHuMr[ nocpeAcrBou xa-
pameptacrur onepanFffm t,ts o u cno6oAnmor o6pasyory{lor rls P ( xax-
Aoe ocxoBaHle a.nre6pu ra (P) cocror4r lrs clrltHarypHto( repuoB ogta -
HexoBoll aprocnr). tlaaoeeu r o(p) cr{rnar}lpHofi a.rne6poq. Iiogalre6-
pe f o c rf P) o,rmrarlrynoft alne6pu, cocroflu{afi [ra Bcex clrrnar1pHto(
leproB 6es naparerpoB, fiBJrfiercfi r{H}rt+{eJrbHofi &,rFe6poit.

0ro6paxemae p : p - ro(p); rar(oerqTo apHocttt reprloB p ]I pp

coBnq,u€Dr, HasoBeu napauerp{qecroft noAcraHoBrofi . ItralnmeT pnuecraa
no.q,ctaHoBKaecrecTBetllbfi o6pasou npoAorr(aercfl Ao roilolol&Bxa
p: rg(r) - ro(P) - AJrf, xalAoro tepra r = o[Tr,...,s k] no,romrr
pc i o[prrr... rpTr] .

9
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Aareope rq(P) x 6yAer cxrHarypoi. B roaopo crporrcr npaax-
Ja napa[erlnrqecr(oi [ponparrH. Eo gcer ccralsHox naP&erplq€cne
r(oHcTpyro+rn He orrlqaDrcr oa roHcTPyrc$f, io6rntr{Hxn rorrrrecrorx npo-
rpax .

n&UiLP. fur Ha[leFo nprlrepB xcxolrlr, crnHarlEri coAelrm pec -
crlarprr8aDrrxecn paHee cxrBoJrB trat rl E?€o (c xapemep.rcmrof [ ]
(0)), a rane cr{xBor ilst c &rper$eprcTrrro, tll(l). Ilyctr p-
yHapH$l naparerp, ronne p, trat, arao, Uet[p] r Ll.t[rrt],
Lrst[Liat[p]] - np4xepB clrFHatylxs 

"epuoB.Ilapanerpr.rqecxne nporpanmr. lht r a 62' {nftcxp}€x lfioreerBo
nepexeHHHr( lr th[rn$oHsJrbHJD cnrtraryPy I rt Ter carrr lqolec?Ba
"o6uqHp(" repror rr(r) rl IE . flapsrerprqecHe np,oFparflrl ot rrn -
orcs or o6HqHiG Torbr(o rerar trro B fietrcctae npqnrt6THra olxBorot
ncnoJrbgJ'Drcs repru rg Fo(P) : nap$€?ptqecroe nlraBrro rreer !rA:
Ao+ Ar'...rA.' ulO, rAe lr - arorapxat (opyaa (ator) BnAg

r(t.,..., t"), tr<rE (l), n t - !-apru, repr rs ro(n) . Ihpa -
reTpxqecrafi nPoFsrrra - 6To xHof€crao naparaerp{trecf,Bx npaBrr. 3e-
nPoc r naparc"pnqecxo, llporpal.lre lrlleeT 8IlA - cr, ...rc.r r t o'
nAe cr - alor Blfla s (trr...,tn), ntrxqela t - !-!pHHi repu r:| ro
(r.e. sanpocu He coAel[ar naparaerpoa).

Teoperttrorrolorlrg, cer.aflTrra. llaparetprvecrar nponp m reft
re, kar r o6utuaf,, gqAAer orHolletl{r Ba gp6paxoBov yHxBepc]fle I''
roJrbro renepr ero, Boo6qe noBopr, 6€cftoHeqHEfi H86op orHooettr4,, co-
nocTaBrfie$a crlnHaTJQHHr Teprata rc IQ.

ilporcso:rrxoe rlrorecrlo aroroB 6ea nepere]rnrrr x 6ea mperer-
poBr r.e. aroros Brfla r (t,.,..., t! ), Fne r - n*pru, repr. nB

h, a tr€ IE ' HasuBaercf, xHrepnp6raqlef, neParerlxqecxoi nporPar-
rlE. ,lHrepnpsrarlf,t tlt HesuBa€rc, roAerrhD nalrar€"Inrr€cron npo -
Ipamfi S t ecl,.lt Mt mIAOFo IIPoDrIa lo- /.lr,.-.., Ar xg E ll KaI-
Al0( noAcraHoBol( e: f-IE x p: P - IO llISeT lecro

(porr r...,eor.) € rlt - poAo G Irt .

0npegor:nr.re roAeJrx npospar.E s 16n0 6Ero 6H Agrb B ',rD)fi-
cfyneHtreto i 0op|e. nyclb lo-lir...,lr - npaBrto n3 g Il p:
!- Io- naparerprqecraf noacrgtroEr6, iycrPaflo[F " naparerpn. Ton-
1A nptBx.no p Ao e plrr...'p\Ha3oBor npocrrr. cryqaer IIIEBTTa
.Lo: A, r... r Ar.lloclaanr B coor8grcrlra napsr€trprtFcroi npolp8rlrae
It nporpany

S(IA); (otl.t - npocror crrJ^ral flpsBn a rc3].
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Tenepl, oraaexancs oT a,rrGdparqecftofi c{pyf,aypH I o,xofHo IrSc-
craarlxBafL ee grerexlil ltatr crrlorg o6Hq on cnnHarypu. Ton4g reo -
perrro-xoAeJlbHas ceuaHTrria s(h) - 8 o6qe[ cJl rae 6ecl(oxetrlon
flporpsrrH B 6ecroHewoi cr{rHarype - se.qeerci coorEercrBJmrg{r on-
peAGJIeBrer. &rfi o6HqHo nporpalllH (rs $2). lloAeaatrr nponpaxuu Sno
onp€AercHrD cu.rrerlrcr ro.q,e,M nponpa$d g(h). tlarpyaro rr,qers,
tlto 3Il{ A8a onPeAe,reHnt srDllDareHf}ru.

Ibr r Ari o6tlt[rt,( nponpeuv, ! precce f,od,(a) Bcex ro,qeJren na-
Irsrerp{qecxofi nporpsrlrH I clruectByer HarreHb[ar (no orsooerqo 9 )
roAerb I!% + n Iod(E) . roropyo rE rarfre 6yAer lraglEarb DraBHofi
roAatrbo 8

Tar rax sanpocu ft nalaxertrrrqecron nponpetnre Ha coAelrar na-
pareipoB, To rx TeoPeTffro{oAerbHaf, r nPoqeA(xer ceraHTklc{ onr -
cuaarrca onpolareto{rrr rc S2, I npegorexxe I clr€ul8er reoperx-
ro{oAg,IbRJm ceraHtxrry c npoqeAyPHofi .

!4. npeAcrEBrer e naporcrprqecrrx nporparara

c norou&D o6Ertlt0(

Eyner noro;rrtr, qTo naparaerlxqecrxe trporpar$r 3 r st arau -
BaJeHtHs, ecrx LBtg = IatS I . Eyger roropr$ rarce r qTo 8 r S'en-
BraSreH{Hfl orHocrireJrbHo oallpoca q i ecnx rcrntd orser nr Q s 3

t8rtercs orBeror llr Qr 8r, ]l Hao6opor.
Ifrrngt nepargrp{qecns nponpaxra I graraarenrxa no onpeAere-

lolD no6urEro " npotparare s(Io) , noo6qe roBopf,, 6ecftoHeqHon. Bos-
Hrltraer Borrpoc: He cyqpcTByra nr{ ,0l,lr r€traotr nap8l,elpxqecftoi npo-
rpsrarE 8 or(EraareHrHaf, en xoHerr{aa nporperrs Ercs(Io ) , r.e.
He raJrf,rcr nn naperefprqecfle nF)rparrnl ncoxpaqexram" Inr o6uq-
xrr nponparf

Hasorer nporpaty s xeorllelflqeHHoil, ecJrx He cJqecaByer srEn-
BaJrelrTHon efi roHo(&ron nponpatflH.

nPtilnfllXllE2. Cyqe c r E yn r H e o F peH r q e tt -
HHe n e P r r e T p 1l rt e c ft I e nporParrB.

nprrep raro nporperrtl rBJurercs nporper a (3) .o,nn crraola
tld[p] rnecre c BIronI]8n arol Ars crrEoroB nat x Elen xs 02.0A.

nr&o Arr EqnoPo arrpocr Q r o!o[ ]lPoPPaIB c!ft{ecr8yer KoHeulAa

nporpa5 8r E dptSlt!4o Io i oElrDarcH"Haa ei orHocnreftBo q.
thaorer npolptory I rom.lhflo HeonpaEqeHHof,. ec Jlrt Hero-

roporo scrpoc. Qx 8 rr cyqccuyet roxerclon nporpinr Srca(Io) '3tGrlatGHt rofi 3 oflrocrTerbflo Q .
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IiPU,iijlOiElMh3. Cyqe c r By!r, o ra, b H o Hs-
onpaxr{qeHHUe naparerpnqectrre nPo-
F p a r r H.

ilpt{Be.q,er nlrxep rsfto, nponpanrr.
zero(o) -
.tpl ((r,r 1) - p(:)
,[P] ( ((r*,r)) ) ' o [ertP]l(:)'
D ero!, nponpamre ( ) x (( )) - 6yxn4roxarrxrr crrEoru ,qna

napbr n rpof,,o{ coorBercrEerxo, a o- &lnnqrr c xapameprcrrrofi El
(i). |terpy4ro Bt{n€rbi rao He cJn{ecrByer roHeltrloft llpoFpaxrB 6es rla-
parerpor I cnrHer1pa ro ( ree n = @ero' r,r ) ), gmnaarexrxon ,qgs -
Hof, nporperre o$roo{rerExo sanpoca r o [zero](r).

ilpelJroreHxr 2 n 3 ue nporxEoperlr". roxerfio. resrcy qel}tla o

ror, qro BcerAt c nol.oqFr floA)(oaf,@t r(olr.rpoBEr rffHo npeAcfaErTb
B 6ecxoHeuton cxrHarype r.oAerb, oalara€rJ,D naparerprqecron npo -
rpax oi, B BnAe o6dqxo roAgrr x nocrponrb odirrtm nporparllly, uaB-
Hcll rroaeJrbE rforopon 6yaea ala roaxpyDoFs rop,orr. cruor flPeAJrce -
run 2 3 D rorr rtro sro cAerarb lreB€r.fiHo 6e3 roArpoBtcr.

OAHa rc Tarox ro,orpoBot( xop@o rsBectHa - HJrHo Bce ctmarJp-
Hlre repflE crorrarb o6lqHtlar (a flaparaerpr - o6uqrocr nepercHrrr.n) x
BtecTo kaI,Aono ! -apHoro npeAI{roTHOFo clllBoJla nCnoJIbAoAeTl Cne-

t{r&,rbHHr !+1-apH!dt llpeArmTHd cxraBoJr, Hanpmrep rBaAl]arHtle cro6-
Io{ (Ha ftar.qlo apHocrb - caor cxo6rr). Topna fteIAM aror t(tr,...
..., t^) 6yAe? xr.erb sxA [r, tr'...,t.1 , a nporpa.n (3) dygel
BHFJI8AETI TAT:

[Lrst(p) , !r1] -
[rrst(p), r.y] - [n,r], [Llct(p). y].

eror nprer rcrroJrrcyercr B pa6ore [2 ] (ua porb cro6or rrpaer
cxrBo, apply) r onfiaxo ,ar slo aenaeTcr Tonbro AJrr HeroTopir( aTo-
roBt trro rt npngo.qrr r yfta:ra*tur lplEtIocsrr. B pa6oro [9] renorl -
slmrcr roJrbro refle rr1rArrolrcre cxrEorrr (Tata otl rlo6pqrarrci
Kpyn rto.r cxo6ftar:{).

Asrop npGnatoteH ll.Xorarory se rfionorgcteHH[tg n nor€aHiE 6e-
cqAr, a rer e A.JIorny ae luoAorBolnoa o6c! Aafle naparcrp$croot
roHcrpyn$, r ctanpgplror 0P0ll0[e.
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