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nPE{CTABIET}ifl 0&r0f, 013ur.tEcK0R cf,Pyt(yPH

E.E. Brtaea

BaeAeHtte
B teopnr (prsxqecrc{x crplmrlp Ha ocHoBaHm nprtHt4{na {eHoxeHo-

norlqecKofi ct{Mre'lprn' nonlrqeml tolcJloBHe npeAcTauleHxa BoSuor}Ihlx

{yHlar{eHrarbHEo( saxoHoa [I- ]. Iorasano, uro SyttggMeHtaJIbHHe 4fi-
sl{qecK}le saftoHu (rpor,re 3aI(oHoB crarncrt{qecxor {uarltn u tptsxKu 3ne-
uerTapHtrx uactrq), a raKf,e BxoAsue B Htrx BerxtIxHH ron1m 6urb BH-

BeAeHH !r3 OTOFO nplrHqlna.
B reopnu trsxepenxfi [5] rs]raetcfi trouqecroe rpe.qpteBnaHtre Be-

rrrtrtH n oaronoB B BrUp srnnprqecrnx a.rre6patuecrctr ct{c'lerr yAoE -
,e.raopoqto( Hexoropu crc?erar arcror. rhclosHe nPeActaBremlf, sB-
Jrrmcfi noroloprfinmr o6paaarr arruprqecmm crcter B qrcroBtte cf,c -
ren (xanprrep, D noro BeqegiBeHrGB totcel).

B pa6ote He rpmepe aFt3nqecKon ctPyrrypH panna (2'2) (saro-
HoB BrAA x(y) = n(r). e(z ), saromt Htmona, fua' Iyna x t..q,.)
noraSaHor rli[o arr A8a nofllo.qp r llpeActaBreruD BerrtDtH r sat(o[loB

cBmaru rer6r co6on. B $I Aorasafio (reopera I)' rno.cnClera arGn-
ox allutlrilrg co€.qfifltelbr0[ clptrttt]P, omcuDaDqSi B ?eoPntt rtsre-
peHrn saromr ar,qE dv) = {r) - v(z)r Buterae! ns tpe6osarurn rpegt.
f,aaf,eru r (Fsrcector clgyntypatt panna (2.2).

Crctera axenor a,qry{tf,EHoR coeAr}orlerbHon clpytr"ypfl clttbHo
3ABlrCrt O! nOrJ raaroFo l{3 Hee {lcJloBoro npeAc?a8leHnf, - oHa Ao.r-
na o6ecnerfl?b Brorilx)glr rn6on q,q,$r"nBHofi coeplHrtef,bHotr c8pylciy-
pil n noJre Beqeq[BeHmc tflce, (er. Teopery a 3I). fiostory B Hen

eetb ar(cnolHrotparaDqr€ He Sxfiltptqecxoe co.ueFaHxe 3ar(oHoB x(r') =
. 9(x) . v(z), & cBofictBa BeqgcrBeHrffi urce, (cr.r Hanpurepr ax -
croxy Apxlueaa). B cBfl:rt{ c stllr DHrrcirne?cf rKeKire arcroxH aE[mTc,
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ocHoEHxxtt ,qlr safroEoB X(y) = i(r) .6(z).8 SI ,qprasaxorqlo ycroBne
sasrttarrxr Torcena, Bxoltqae B cxc?enJr encror ig,qrmarux coeArnxr
?erbFr'r c?pyrq/prc,leflJre" t(t, flptHr[{ns (tsHor€HoroFntr€crof, crrretprr
parna (2r2). llottro sarettr?br qlo ocnoBy setroHo! r(y) = g(r).0(z)
coclalrfiet! crera cof,grepeHxt tt Bga]trocBf,ar lctrrruH, y]paaelao -
pDqgn ycroBxrD aaurienrf, Torcexa. B $2 na ocnoao ercror orxoroHxt
orBtlBaJleHnHoc?r, aKcl{or Heolrl}arilqem{of, pagp€uroc?[ lt .yc.loBnf, sa-
nmaHra Torcena ora cxera {opraJDrcyesca. Tarcu o6pasor, Grora co-
rcrcpeHn8 x BaarrocBa8r EeIru{B onllcuBae?ca lp€If, rc coorDerclB]tr)-
ryo( Eac?r arcrror rrlqqlrBrro( coe.qFnxrerbtilD( c"pFryp. OAEaro aear-
ai ylaepggtb, rrio Jmorrrrylue ?pr erct,torct rBrolcr GleAcrBrer crc-
teIH arcllox 4w.!l{BHlo( coe.qlHrle.Ibrufi crpyftt]?r llatr Eatr o.qta rul

lpex al(crox - aftcloxa HeonpaHnqemron pasp€c{roctf - cnJrbHee lr-
eHorH orpaHnqeHHof, pasp€[Hr,octll, ExoArqen B cxglery ercxor q[,s{ -
TTBHDil Coe.qrHrfetrbrtrfi cfpyBTlD. Jcnaerue SxcroxH parrpdrlrocfl{ no-
tpe6ona.nocr AJrf, fipenpIaB.[eHrf, cloror cof,sr.epeHxfi r BsarrocBigr Be-
rrl[rH c noxoqbD a6eaemoc rpynn. &ro npe.qctaBf,eHre H&oBeHo a.rne6 -
parq€cfirlr npqActaBJleHrer saroHob X(y) = g(-) . dz). B xer BerrEl-
HH rrpeAcraBJrolcn adeaemmr Fpyrullflrr{goroprpomr rer.Er co6onr a
SeBOHOrepHas CBFb - r.pJnmOBOn Onepet$ef,. .{/I' nolrcmono a.nne6 -
palqecroFo npe.qpraB.leHxt B o6qer cn] ra€ Herbst nonl ulb tEclo-
Boe [peActaBreHre B [oJIe BeqecsBeHHu lucer. .IIIa roneruo-noporflBH-
}lt8 a6ereBta nqrffi rorHo noryqlrb roHctpyrllxBHoe npe.qpraDlelor6 E

BrlAB rQnon Cyun 6ecrOHeEu tlirIrqecEfi rpJmn qsJeB rtrrgol u npil-
rapGD( r$rlrrqecrffr npJmn mfieroB qe.E( r[lcetr. Bl.q, emro npe.qp?aE-
IeHnt aHAIOrrqeH BI.qy nCIO,qlOrO SEKOHA I = r.8r tOILTO fOG!O Ee-
qeC"BeHHU IIICeJI r y*loleHrtr nGlloJlbtlt'DtGt cootD€rlc?EeHB0 a-4 qe-
ru rflcel n rptmnoBet on6pa$r8.

$I. Coornouerf,e re4e/ Crcrqecron c?pymJpon
panna (2r2) r qlJprrtrBnon eo€.uirorre.lbnoR c?pyrrypon

I. I(patro c{opryJspy6lr EogoA r aHamsy saronoBr palanlaemi
B 

"eopxr flanuecrrm clpyn"lp. Ilycrr g$fi .qla rt(f,es!n,/12?Z n ae-
qecsBeHHosnarrrar tpnrcgr (rgrepn"€mnaa npoqegpa)

a: *kt?Z- 8.e, a(f ,d = arc € Be, 1 € tlZ, a. <?2.

Ha drorecraar r??t ?2 sqgefla fteruecrae clpym)rpa panna (u,u)
[ 2] , ecrr clrqBctByet aqe-if,?f,qecftar {trntrrgr o ot n. a nep€remtrfl,
oEpenre.[eHrlas B o6ra0fi E q 8er'! tarill'r rt'!o
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Ylrrlar...rlrrqir...'co("arr,rrtaaoar...r8a.,rn ) = O (1)

.q,rlt 11r12,...rLne???, clrcar...rca eft. QJl'fir{ll8 o Ha E AoJilHa ynoB-
nerBopfrlb aeKre Hero'lopr. Apyrrnx JrcnoBrui. [2]. Tpe6oaarme (I) ctu-
lragfcg nneBHHra t| HasBBaglcs npHHlstnof, {eHoxeHoroFrqecftofi cflrxeT -
prru [I]. Orot npxnsn Brparaet paBHorpaBre odterroa na?lZ u ?Z no
o?HmeHrD r m/HrqgroHanbnofi aasncr{locrn (I). B reopru {fisnqecrrtx
crpyrllp .qprasuBaetcs [2], qto (l$rqecrue cspyr(rJrurr pauroB u-a 12
(rpore cJIJ {af, n =4, a =2) ne cJqeclByDr. Iira parnoa n-nS1 tr paH-
na (4r2) HatlJlemr Btrparexrf, A,rfi fiyHrt[{fi o x a. 0lr,r Bbrpaf,enr, oE-
pe,qeJlrDt BuA 6/HlareHfatrbHoFo seroHa coorBercrB]Dqero paHra.

2. Paccrorprr no.qpo6aee (rarnecrlm crpyr(r]ryy panna (2r2)' [4].
Ana nee nplrHr$n Qexorenoron[qecroil cnxxerpl,rr m.eer BDIA

Vt,j ro,B(c(arcrarFra,crar') = o), Q)

nq,e i, i e tZ, d,p e /2. B [4] .qorasaHo, rmo clnqecrB]mr MoHo?oHru{e

f3nrr4rn n,B tr crpono rono.ioHnaf, {yxrrya x rarse, tmo

a.o = dB(arco).8(a.0, )),

c(a.rra.g,aJcrraJF ) = fr(a.o). x-'(ar/ -

' - x-t(".p) 1il(arr) = o .

EcJrr o6osnalurb rrci x-r(a.r), ,. t 
"(",r0 I 

,, i t(".o,r),
To nonlnflra o6uuroe BHDareH[e gaxoHa y- = tl.zd (sarorut Hrntona,
Ola, Iyra tr np.). Ecmr B!.eero On*rgrtlnoAcraarrb crporo roHoroH-
r},r) s/HK4m 1.Ln1 ro non!^D{x npynoe BErpsreHile .qnf, (F[stlqecron
ctp$ctt4n panna (2,2) [31;

a, = xt(Rr(a.oo) as'(a.or))r (3)

' 
(ars,arBra3srarp) = (x')-r(t.o) - (x')-r(a.u) -

- (1')-1(ar,r) + (x')-t(urd = o. (4)

3. llorarer, qro (Fsru.eeras ctpynrypa panra (2r2) xmet 6utu
omcaHa crcrero, axclloM aJlqlrrHBHHx coe,ElHr{TeJrbHirx crpyntyp teophH

?a'
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rcrepeHrlfi .llolerb <?72x% i S ) Ha3Eae?ca q|LllrlxlHon coe.qrHrrelbHon
clplrftltpofi [5], eean fu?ll, ?? 16, 8, e b I a s bgbsax ,qli D-
604 1,J ,Er...e???i c,F,y, ...e?t BHnoJrHeEt crqAyDrye arcf,onl:

I) < - c.[a6HR annefirufi roprrAoK,

2.) 31(i,d < (r,p) - VJ(J,d s (J,F),
3) (J,a) - (t,p) & (t,p) - (j,y) o (k,d - (r,y),
4') (r rc) s (J ,p) s (1,v) .3c(t,c) - (J,A),

5.) Jr, j ,.c(i ,c) /" (d ,d ,

6) ecar 3r (r,a) /. (t,p) f, onpeAereaa orporilqemrar noc,re -
Aona.le.[bHoctb lrr1. r...cW, (lL,d s (i,v)r k=1 ,2,..., ?aftatrq?o
( irrd - (1.,F), (1.ra)- (rr,p),(1rrc)^,(1.rp)..., ?o ona rox€.ora.

Arcnorn, orreqer[fire gDes.qoE(ofir c@pryurpoeau otHocrrelbHo
orer€HtoB rHorectBa ?72, elg,antornrEGE ercxorx .qo.rfl BElotHfrlbcfr
otnocr{feJrbHo otrerenroB EtorocrBa 7Z . Btopaa ercnora nosBorrg! on-
poAernrb o'lmoreHm nopr$€ Ha LnorecrBex /J2 u 0t . tpe*s arcno -
ra, HassDaerefi ycnoBrler aa5nraHnfi Torcera, coo"BotctD]na! EprHtSIIy

![enoxenoaorxqecrofi ctlrflslprm r 6y4er o6e3nqBna rotlc. tletseplar af,-
cror8 oFpaHxq€HHo, paspcmrocrn repaHlrpyo! cyqccrEoBaHxe xeo6-
xoJgrrtfi .qtrr nocrpoeHir arereHroa. flarat arcrora ral]an?rpy€r HeBr-
pg[,LeHHocrb ro.qpn. lleclat aftctrora iBme.lcf, Baprafilor arcroru Ap-
lqrae.qg.

thcaoaHe qpaAcreBreHnr ql1rrlxBHu coe.q;rnrrerbmu, crp]mqp on-
peAelf,er cne.qyDqEf,

TEoPDIA [5'c.25?]. Egrr rolprr (xfttk; s) !ryg-gggllg -
ct T--ie,Hon coe,qaErlc.[bHon clpJmrlrpor, !o c]/tqecrBt'p! (hfirqxr

q:?Z+Ne, yLoB[e?BopEoFc.u4r an6ra t,iefr?; ag a0Z COOllrOle -
HI{D

(1,a) s (J,p) . {r) + {{cr) s e(l) * (p). (5)

Ecur er r Q' -.(trnrc rFnrxqrr, yAoarctaoplrye (5), to clqoclay-
gc > Or rrrxriBo ?atilci qto tr = ce + 11 , Qr = 30 + aa.

llycu r rolerr (QZr?Z,s) ornorer+re rcpnAxa sa.Sercr coo! -
HOEEHTEI

(i,o) s (Jrp) - ard S alp. (6)

TE0PEI I. IIyctr Irf, MoAer.n(02tk;s) BH-
notHeHo coot!rorcHnc (6) r Ha r}rore-
c?Eax ttZr?Z sa.qaHa On311qec f,4fr c"pyE-
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!ypa paHFe (2r2). TonAa e !a r.oAoJIb
sBJrf,ercr aAAnrrBHofi coeArHrteJIb
nof, crpyts!ypoR r( Arra {yHrqxfi Rr,8l
rs (3) cyqec!ByDt Glo,rr,r2€Bo ?aKre,
qr o Br(a(l ,co)) = eq(r) +rrrgr(a(lord) = cO+12 Arf,
e n 0 rs (5).

AOI(ABAIEILCIts0. Arcroxa I cae,qrer rs (6). Ilocroarry 0fnfa
xr a (3) cqoro ronoroHxar to

"rc, 
s arp o B!(a.ro) t s'(".oJ s B'("ro,o) + sr(a.ou)' (?)

Herpypro qpoBepr?b, qto er(cf,ortr 2'r 3 r 6 caeg3mt ns (6)r(?).Ar -
erolc 5' creAym rs rpe6oaanra B (cv. [e]l na.fmrqecxyr e"pyrty-
py panra (2r2): rHoraglBo ac6r roqer ( a..rarg, aJq, eJA ) e Ber,
L ,l €?tr(, q,,B € ,e o6pasJrcr otr(pnoe orHocrttelbHo I no,$tfloieclso I
(t - rororecrao na6opoa B Ber, ygoB.[csBopoqtr qpoflFny (FHor6Ho -
noFnqecroR cnrr.erprfl (2) ). .$r AorasererbctBa arcnou 4' Bocnorb -
syevcf, ycroBrer I (cr. [4]): .qra m6tm s,yryAoBJlerBopmqD( ypaB-
nennn c(a.,rrarF'-'y) = o, t eilZ; c p€Nrcyqectayet lett raroe,
(no a.- = r, a.e=t; a taue Aaa m6tx rrJrryAoBteaBopf,Drqo( ypaB-
nemro'E(..o-.,d!orr) = o, I iemi o Qft, cJqecrByo? omex.r F eat
[arOf,r tlto arp = rr aJp =y. lltrrCtr EHnoIHeHO JTCTOBXo eftCxont 4t,
(i ,d s ( j ,p)'s (r,v) Aiu arexeH.loB r.HotoclBe ?tZ. Boetxct aJIereHrH

arB,alp r sHatEl{rle Isarp. l,lg (4) CneA)r€t, uro .[ynrrga O oIEloSHAq-

HO paSpe$rra o?Hocr,rTcrbHo .[l oono cDoeFo apryreHrar nootory cyqe-
crByet e.qliHcsBeHHoe sHeqeHre Jr raEoer ll?o (arpt,aJp,y ) = o .
Tongprno ycJroErD Irclqectayct e <tZ leroc, rrto i = a."rtr= ar..0to
,qecr Har lpe6yerorfi oJrercH1 (lre ), &[r Kotoporo (1,e) - (J,p) B

crny paBaHclBa &tG = r = alB. Anaaonrrrro .qpraSEBletcl arclora 4'
AIf, olereHroB LHorecrBa ?Z .'Tarut o6paaor, ro.qprb (il2-t7,s) rB-
trfiefcr cJtflrlranofl coe.qumef,bHon crpln(Typofi. Tongp, B c[JIy teopc-
nr ra [5]rcyqcctBJm" oto6paremne 9 n 0r yAoBrerBopmupre (5). B

cuey (6), (7), oto6pereme B, (a( tp 
o ) ) z')Z - B.e, a,oe?\ x g t ( a(lo,d) :

tZ+Re, 1o € ??Z.tano;e ygpBJrelBopmr (5). 0tcongra cxry.tcopeml rg
[5]rcaqecra],D! G > o f,rF" € Re ,reruer mo B'(a(1,co))=ca(l)+x.,
8,(a(1o,c) = e4{e) + r. EI.

4. Ilpoane.r$[ptr"lt na.rr6re cootHo[eHne retri(lr gtnvr AByr.fr npeA-
ctaBrerflrra. I,b (4) clenyer, rtto i[yunpra o pasp€mo.e otHoclrcnb-
HO trepBoro aPrJfleHTa H, creAoBaTeJrbHo, cyqectBy4 (bHrils4s f

f_

t'
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Yl ,5 ,crrB(a.o = f(..p,a1*,arB) ) . (8)

I(pore tono, rar Br1qro rg (4), i!5nrxrptr f y[,oBrerBoptst ycJtoBxr,

V1,J,c,P(f(a.p,arrrar') = f(a,*,arp,arB)). (9)

yTB@.IEIHE I. Fcar BHnorHeHH coorHoqerura (8)r(9) .q,,ra Heroro-
pon Qylrrrgfl f x coofironenne (6). cBrsuaaDqce (yrrrgn f c roAalbn
@.tt?rs), !o Ha ototr r.oAerx BbrnornoHe arcrora 3 (ycaoare tor -
ccre).

A0ttABATEllECf,E0. Ilycm (i,r) - (r,p) n (r,p) - (i,v) (prc.I).
.l Ton,qE alc = arp t{ 

"rF = arr. Ilo,Bctaara a (8)

Y BrcC?o er ntl.aJn rr' a.r-i f(a.Ur.:y, a:p ).
l{a paaeacla alc = 8rB, urB = "r, dac.qlict, 'nto

f(a.prarr,arp) =.f(3rc,arg,aJB ).lb (9) creAy-
et f(ar,r,arpl"rp) =.f(aaB,ala;"rF) = ".,r. h-
US.r" = .ro rl (irV) - (k,c)EI .

5.'Taroru o6pasorr nprnqxn ifororenoaornrrc-
eron crxxetprr (2)r yctracHrun cBorcrBarf, (8),

Y

(9), ,qam Hatr ycJroBxe saxur(aHrr Torcena. 9tor npnxrprrlS tarG ]c-
roaxe Torcena aBnrDrca ocHoBHHxx xapaalcptcrxttaur gar(oHoB Bx.qa

!=2.2. Ec.ur,rtr Bogbrex npoltgBoJtbnue ABa aJIGxcH?a Lrl <?tZ r are-
,/€'jn a c?t n nog6epcr gJIereH? gerz ?ahonr eilo a.U - aarrro po9-
nxttre xeIN/ aJIerGHTarr 1 r j rpx sa.qeHxor ar ofipcAcrf,eroe gH.r-

qamttxr arc, aJgr 6y1et paaxo pasrf,urD rcr-
ry c Il p nPX sqllnHor L, o[peAcrrer.ory
sneqcHnrxn arc,arF (ptc,2). Tar, 6rar.o.qApt
rlsrePr?enbHof, npoqclJpc a, xH rof,er coxs -
xeprrb o6temu .qpyr pagruor rHorccrB flt I 22.
Iloetory car tplxt cyrrlGclBoaanxr grcn€prrcx -
ra, nosBoJr@qeno rpon8BoJtbHua AEyt odrcma
te?tZn s,€fZ conoe,iaErltb HGroropoc turcro
a(t ,cr) = erc, rrosBo,fl,tc! corarcpt:lb odlcrftr
ofiu .q,Elm rHorGclB. Ilpoqe.qgrpy corsrGpcHrt
ro&ro rpogp.mara (cr.prc.2) rilora qpmopncr

noaBotrtrvr BBccar HeroiopyD BcrrtilHy Hl Ynorecrze itz I Hcrolopyl
lcrrruny Ha Eroroc?Bc tZ, 3Hrcexxc arc rfler rorAa 6s"r H€-
f,o"oPoi @angcf, atlfi Apyr BeJnrrDI x BHParel'b Hcro"oFlH|, sef,oH.B[.q
SlroHa r cBoilctBt Bcrtrt[m saBf,Gtt ot BsarrocBrsi o.B{n fipoqcAyp

Pxc .I

1
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corsrcpcrorf, c .{)-Jnru.x nril pa.3rmEror BH6ope L<tll o.<?2. ata Bs8trro-
cBr3b H onpeAerflerefi npans{nor (FHoreHonorxqecron cnt.rorpilx }t yc-
noBrer Torccra. B saxonarrnon] r8Drruxcs terolrr ryoq9.uypa${rQlmngo-
HaJbHAr OeBIlC]rrOClrb r Bro,qfi4{e B Hee BeJIrg{HEr Hep&3prrBHo cBSsaHu

r onpe.qpnDt .qpyn Apyra. llorxo norasasb, qro IHoFr{e m/H.qAr.cH"arb-
Hrc (r€rcecxxe garoru o6re,qADT grrr cBoncraor [5,6].

$2. Alnc6parqecroc il r(oHctplmrxBroc flpc.qpraBJrenrc

crpyrcyp panna (2r2)

I. IloaSnou a.me6paruecroc npeAcceBJrer[e rpoqe.qJp coxsrepeHlrg
It cBigHBeHnS DCJIilTITHT nc[aryfi B ocHoBaHrlt i[yHlgr.cH?aJlbHhlx gaKoHoB

panra (212).
Paccxorpr ro.qpnb (?tZrtZ',-),tr12 I 6, fZ I l, ynoa.lcrnopoqJp

cre.[VDq€fi ancnoxe.
A x c r o r a I. d - orHoE€HttG StrBrBaJreHTHocTlt.

0npcgeanr no,X?2 n ?Z otnowenufi orBuBaJleHt4octx

ir J tVc(l,a) -(J,di a- p--Y1(1,d - (lrp). (fo)
Ors ornoerort nosBor@! oflpeAcmtb oto6parermc

f:021. ztZh-ttZttZ/-, f([lJ,[c]) = [1,a], (11)

rgp [r ] , [e] , [1 ,t] - Ittcer crBrEoJeH'rHro( arcrctlroB e tlz /- , lt/ -
ufr?x.?Z/-. Onpcgpaarc. roppcf,txo' laft Klf,'B cxr!' (IO)'us l'e [1],
cre [c] crcNl?! 11 r,ct) - (lrcr) - (1 , a). 0trocrou ox!f,Dlrcllt-
noctr 6ya1a colrlscoBllgr @,trx unolllalH crGA)m[[c arcrou no.qp"e-

HoEoruroctn [5]!
Arctorr [l.

(t,c) -(rrp) r(J,d -(J,p),
(t,c) - (J ,d - (t,p) - (J ,p).

nErlI. lte arcror Ir[ cre,q,yGtr qro
a) o r o 6 p a l e n r 

" 
t.otrr?/- -TflxlZ/-,tro( [1 ] ) .

= [1, col, co Gtt r I rr rB o - o A n o-s H a q H H;
6)-o t 6 O p arc H r a t,:ll/.-?ltrfr/-, t^,([c])=[lo,e3.

Loett E I a r r H o - o A H o 
"'0, " o 

" 
r,

r)a oro6pereHrr r (II) r.!lccB [1],
[rrr] oAHosHaqHo onpG.qctrD! rtacc
[c], l rreecH [r],[r,c]-rrecc[1].

-- -a-

t-

,
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-4.

A0l0.3ATEltsCIts0. 0ro6parerr, tro I ,o,eo€/Z,Lo € /2, aaanrro-o.q-

HogHet&ru, tetr Rar(, B cxty arcror [l, ra (tr*o) - (l,reo) cre.qye!
Ye(rrcr) -(!ic)r[1] = [r,]' arc(lorc) -(lorc') cre.qy6
Y1(1,c)-(l,a,)r[er]= [o']. Fcaxf([i]r[",]) = [1,e] r,r

f([t],[e]) = [1re], to (i,e')- (1,c) r no repBofi xs sltcror Il

[c, ] = [e] . EnruqBexHoctb Klacca [r ] .qorasuaamca aHaJtonlrtcro O .
Tar nar t.o , tao - BgaruHo-o.qFoSHar{Hrrto clru{ecrB},Dr o6pat-

rnre oto6parerur" til, f;; , orpeAeneuHue coo?BErc?BeHHo aa t?not

itnoW-) , il ro = f ,o(lt /- ) . 0rrpra*r, Ha rHorecra" %ro, ft.o
onepa4rD-[r',a01.[ro,ai 

a r(rlt([r,co1,tlt([io,c])) = [1,r]. (Lz)

Ec.rrr rxorecraa f,ltO,Oo "or* eo Bcer *t,oriccnaotd(rtf/-

r onepalprr (I2) o6patma crrp888 t{ cJIeBe, to ru nor! ur rBasttFp1m-
uy' 3tr tpe6oaarne Buno.[Hrrlctr oGttn xreet recto cre.qJ@et

A r c n o ra lll.flgqparuueln8f, paEpecxroc?b: gaaan6ratpex
rc qe"rDex orereHroB 1,j€ xlzi c,? elZ retBepil{fi r@ro nogo6para
!aa, tlto (1 ,a) - (j ,p) .

JtElxl 2. Is ercror IJll cre,q,y€?r q?o
or€paqns (I2) onpeAerrer Ha tltttZ/-
rBasnrPynBy.

AOKA3AIBILCIBO. Ipr Aonsalerbclre ronu nqgp rioxasqrb
D fro(ilL/-) = tro(11/-)=dtlZ/- Lre .udu Loed, eoe/..2) .qre rm-

6u r.daccos [1 ,c],[J] clqgcrrye? o.qptcrBmrn rracc [p] larof,,
q?o f(tll,[p]) = [t,r], a,qlf o6s uaccoa [1,cJ,tp] cylFc"By€r
o.qrxcrmrrufi f,racc tjl taaor, q?o r([f],tpl) = [t,c].

I. Boarrer [tre] e Ql*.ft/-. I{s arcrm lll creprcr, rilo r(rr rD-
6u, Loe ilt, e,oet| c]F@tlyDrr 1r rc.,(it rro) - (1,a) - (1o,ct ). O!-
cDrl to([t'l) = f.o([c']) = [1,.].

2. .qlr n6s [f ] , [tra] clqec?Bym p,(1 ,c)- (J,p),.rto Ae-
et f([J],[p]) = [1,c]. Elxrrcrs€Etoslb t&laccr [p] c.ue.qye! xa trer-
u I. AnaeoFtuo.qplaaE!..Eci cyrBcrDosarore r.racca [J] .qtrs Etac-
coB [r ;a] , I p] tr.

06oararor norJnpnryD raasrnpynny trepeo

( Q;. ), Q I ttz z??/-,i.' - or€P8tFn (I2) . (lil)
Ora raasrnplmna m{rsrcfi rlmoi c €.qluilrq€f e + [ro, a,o 1. Igncrer-
!e.[bno, .ecrr q - Eef,oropun erereH" ia q, lortro arcroro lllrcyqecr-

4'l



ByDr i€ ?lt, a,GrZ, lLroo]=[1o,cl = q. ton.ql [r,col.[lorco]-=
= [t,eo], [1o,co].[lo,r] = [to,c] r, caqgort?ctrbHo, eq = qe = q.

2. Hctpygro BrtAe?b (cr.prc.2), qto sroromr IJII xco6xo,qxru.q,u
nocrpoenrfi rrpoqG.qyp cororepeHnr BeJmruH as ?iZ n ft .llo arcnou IJU
cJIQ.EyeTr qao 83ar,naocBt3b BGJIxtO{Atft/- n /l/-, OCJACCIBJI'CIa' ot-
o6paxerrcr (II), loret 6mr npcgclaucHa nJmof, c onepa4{cfi (I2).
E,'aee rortrto ErA aaBxcryocfx rcrAy Be,IlruHar[ onpcAalf,ctct JrcroBr-
eu Torcena.

IiDMIA3. its yc.ro Brr Torccna BE'[e Kl-
DT AKCttOTE nOACTaHOBOqHOCTn n.

,t0i{A3ATEltCTB0. IItrrctr (t,cd - (r,B) n AtHo npoxsBoarHoe jel

p

(pnc.3). tk,qo Aorasarbr qro (j,a) - (j,B). Ilo
axcrrore Heonpannq?HHofi paspenr{Mocrn,BJr (ire)
r j cJ4ecraycr y, (r,d - (i,v). Torpg (J,v) -
-(1,p). Ilogctaaraf, B ycnoBlrc Tol'cena i Brccto
j, J Brccto 1 f, k, 8 c,pry BUeClro cz;f1pe no-
aygl (irc) - (jrp ) . Btotrna ns axcror noAct&-
HoBotrnoctr AoxagHBacrca eHaroFrrtff{o o.

Pnc. 3 0npcgcarr, rar 6yget (opryrrpoBtrbcr ycno-
erc Tovccna E r)mc ( a; .). Ilpcgcrennr KrIaccH

[i ,"] ,[i ,p] ,[k,F] , [i ,v] ,[k,c] ,[t,r] ftaK pesynbrar rPrrcxcu]lfi
onepaqlrx R Hcroropux Apyrrr K,raccar. h,oo].[lorc1 = [J, c.],
[i,cro1.[io,B] = [i,p] ]r r.A. fu, [r,or] = [i,F] x [k,F] = [i,v],
ro (j,d - (i,F) n (x,p) - (i rr) Hrno ycnoBtm TouccHar(k,a)-(t,y)
n [krc] = [1 , y ]. Tar Kaft t,j rkrcrPry - npo]t3BollbHHe gJlerleHtH uHo-

recra llZ \ fr, ro KJraccH [i ,ao],1io rc1 ,[1 ,cro1,[io rB] n r.E. -
npoxaBonbHHo eJrexenrH q. floetory ycnoBre Touceua B (Q; . ) 6yger
nrerb BnA cncAJDqefi aKcnor.H.

A rc tr oxa Iy. I&pt.qa= p2.ql lr pr.9r =pr.9l crcAy-
eT Pr'9. = Pe'9r'

JtsuuA +[?]. U o Ae n a (t/ZxrZ;),?lz16,rzfl, yAo B

JrerBopf,DEaa aKcr,roMar Ir[ ,t y cnoBtrD
TouceHat onpeAenfier e6eleay rpyn
ny c oncpaqrefi (I2).

A0I{A3ATUILCTBO. Is aeuuu 3 cxeAyer, r$o Ha MoAeJrr BHnoJTHeHH

akcHoMH Ii. !l,g aexxu 2 cae4yer. .rro Ha MoAeJIx onpegennua ryna (I3).
Ha ayne BunoJrteHo ycJroBne Tor,rcexa (arcroaaa IJ). ,r[orareur tno Jlyna

Koxr1,rail{Eaa. flogcraanx B archoMy IY eArnntamfi gJrexenT e B!,ecro
SrIePeHta pr.lloa1nnr. qto ecru Qz = Fr.,lt f, Fr.q.t = qrrto p,.qz
= Pa'9r ilnA

+
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t

\



Pr.(P.,9r) = P..(P,,en)- (14)

flogctaua gt = € , flo.Enrorr prlpa= pr.p, .Aof,aror accoE6arxBHocrbr
lts ( 14) x rorrJmasrBHocm cne.qye" p. .( 9, .p, )=p. .( r, . e, )=er.( n.. erF
= (pr.9n).nr. 06paltur sJrereHror r axeren?y [t1coJ aBrsercfi oJr€-
rexl [lo,e'] , B tsoropor c' onpegeru€vrcf, no pagp€8t{roc"r l{9 grBr-
Ba.[exrHocrlt (l,cr) - (1o, co). Ton.qp [1 ,eo1 [1o,cr] = [1 ,ar] =

' [10, crl tr.-l1o 
aerre 2, too(38/-) = tt W-)=7ftrfr/-, tonqg onepa4,D (I2)

uomro npeo6pasoaanrrom tlr , f;: nepeBectr He xr{orectBe W/*,
?Z/-. tlotyag{It oneparfln e q

lil.tll'+ rll(rro([i]).fc(o(hl)) = f;1([1,co1.[J,roJ),

t"l.tpl r r;1(rro([crJ).r.o([p])) = r;; ( tio,cl.t1o,pl).
(15)

3tn onepa4ru natlt/- nft/- q$peg.aanr a6eaeau rpynrur' rsoxoptptue
a6eaeaofi rpynne (13). 0yHrrg{oH&,rbxafi saBrcruocrb f (II) onpeAeJra-
ercf, oneps4,ten (I2) erofi a,oeneBof, rplmrrH.

0nPEtrJIEtll{E. furne6paruecuu npeAcraBnenxeu sar(oHoa paHna
(2r2) 6ygen HaBHBarb MoAerb (?7? xtZ;-), ygoBrerBoptroslyr axcltouar
I,lll r ycaoaup Toucena. Benrrrrnann 6y4eu Hasuaaru a6e.reau rplmnu
<n/-i,),(?t/-,;.>,<3lZ xf?f-;.) c oneparpraNn (I5) n (12), r,reoilop$-
HHe MetrA)'co6or. 3e rxonepnof, cBflsbd Men,qy Benxq[aavu 6ygeu uasu-
earl onepalgn ( 12) .

3. fiocrporu rotcnoBoe npeAcraanenre non)rqenHoro anne6parr{ecxo-
no npeApraBJrerilR. qxcnoBoe npe.qcraBJreHr{e B Aef,crBxreJrbHbDc rrrcna:x
(aaoreHlre B qlcnoByD cucreuygl = (86rro )) nalanaer o[peABneHHHe

orpantrqeHrs na alne6parqecrre crcr,e!{H (tpe6ynrca aftcr,rouu nxHefiHon
ynopsAotremroetr, Apxrxelg h Ap.)., xoropue He Bcer.q,a onpaB.qeHu ou-
nilpttqecm. Iloatouy fionJrtt(x KoHcrpyr(rrBHoe npeAc?aBJreH[e, trcnonb-
3yf Halyp{ulbHue qlcna. ouo ne npe.qbsBJrnet AononHrTenbHEx rle6o-
BaHnf, ft aane6panuecrg,tl cncteuax tt,rpot.e TonorfiBJrf,etiR effierrrauur,
qro BarHo &rs lra[rmrofl o6padolrol.lloaJno{r xoHcrPyKTt{BHoe npeActaB-
i:eHne Al.fl Koreqro-nopor.qpgHlo( adeaenux npym.,lnf npollsBoJrbHhrx

a6eaenur npynn Bcfipoc o nocrpoenxx Koncrpyr(T[BHro( qrcroeLo( npeg -
ctaBreHril ocTaetef, otKpr.rHx.

TEOPIIA 2. l{ o Ae n b (frZxtZi -), yA o e rI e r B o p n-
pEyo arcrorar lrU i( ycJIoBi{p lovce

t
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H8r r(OHe qHO-n OPOTAeHHyD. O IHO Cr ! eJr b-
Ho onepaqnx (te); rorHo oro6paoH?b E

npfiuyD eyrry 6ecftoHeqHHx qlrKJIttrro-
crrx Fpynn qeJrHx qrrcer f, np-rrap
HEX rlf,nJrXra€CBItX npynn BHqe!OB qe-

rHr qf,ce t z-zn@..@zo@ulto..eo:tr8E. rlro
B eJItIrl]t HHr npeAc t a B Jr eH HHe a6 eae BHr.n
F p y n r a r tr (?tZ/-i.1,(Xft/-|.),\tlZttZ/ - i,)t 6 y ly t
r4soropQtru z. a sel(oHor6PHes cB88b,
npeActaB.[eHHaa o nepagren (I2)r fl €pen-
Aet B onepatlrD croreHna B z. Toq-
Hee, 6ylyt cyqec?BoBetb raorop0Iro-
rrH q:ttZ/-t?,i q:ll/-+Zi 7rQNx,?Z/-- Z, c Bas aHHHe
COOTHOEEHll€I

x([r,c]) = r([t]) + d[c]), (16)

nAe t+'- oIIepaqns B ?'.

AOttAgAIEllEClts0. IIo aerre 4 r JrcroBrD ?eoperrrB xoAeJIr (tl|xl7i
- ) oqrcgearra xoHeqro.rropor,qpHnaf, a,6eaesa npynm ( I3). ltsaecrHo

[8], .rto tame a6e.lreBH nPyIItH rsoro$ru npflot cyrote 6ecxonegom
qlltlxqecEa-rp}Illl qe.E[ t8{cel x IlPl{I8ptA np]ltrn BEqsloB qPJu( tl}r-
cer. Ilyctb .a:(dZ*lZ/-i.) +Z - laf,ofi trsoropqfisx.rge ".' - onepatprfi
(I2). tonee

{[1,c]) = x([1,crol.[tor:]- {[r,co]) + {[1orcl) =

- 6fro (tll)) + 1r.o{1cl)),
nq/e ,.0€ TZ, c.oc,lZ,h +i- Gloretlf,o B Z.A

4. kne6panrrcxoe rpeAc"aareHne sBrora panra (2.2) B post![
o6racrg aHaHI{r roret .qprtoJlHf,lbcf, pasHuI arcnora[. B psnxe.
nocnorbEy rcnorbsJrerue rar Orsrtrecne Eo.lrluru rruIetfio yrroPE.qo -
Eeru I alEtr€Jtor, ronyt go6aamrcs qrcroi.r.r trna I6t. B .qlynra
o6erctg laErralt groHomtre, cotflolomrfirr..;i{xotronrf, x ?..q,.rAo.rr-
ru rcflotrbgoBa?bcfi He 'lorbro mHefiorc rcpt$(}t r af,cttora Apcle.qg,
no r 6oree crorua nop4gu (ractnrure, Icp€Bbf,r cipyt"ypu r t.g.)
x Holmraa,AolE arclorl{.

tllcrorg Ep€.qceBJrcrqar sarono! pema (2r2) D olrrl o6.lectc
xorB! c.rtr[rb Jmorr$Eoc ioilet1,ymrEHoe t4croDoc npelp"aE.reHre
rlx ieroe-3r6o lpynoe rlcloBoo q)elpfaEleHxe a.ere6prrrecrono EPqIi
CtaB.f,erfl8r pACErpeHHoFo COolBElCtBlmqrE aItCroIeII.
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