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ocnorgoe noHsrfie [66oaE ecrb noHrrre noryrxBef,HoFo xarponpe-
o6pesoBarerfi, x,rlt noryrrHefiHoro npeo6paaoBarers lla[ pasreqeHHH-
rar aepeBbsxr, Ha3uBaeroro corpaqeBHo lul{peo6pasoBareaer. I!6cc no-
,yJrxHenrufi lrarpotlpeo6pasoBarerefi BHAeraerc.f, r.t3 6oree o6qeFo rJrac-
ca Mr -npeo6paso8are.trei, Ha roropor. onpeaereH pra arre6parqecxn
onepaqtlfir l{HBapnexrHiB orHocrrenbHo rtacca noryrrHetrHtD( xaxponpe-
o6p4oDarerei. l( rarfir o[epeqirflr orHocrrcrr B qacrHocrlri onepaq[x
clmeprroouul,rxr Bu6op6 [ naperrenrJnoro coelrxen[s. B xaacce M'-npe-
o6pesoBarerei Br{!,eraDTca raereaJrre6pfl. lk cucrera oflepeqx cocroltt
rc onepaqxf, cynepnGrq[[r nonofireBrsr paccrroeH f, !r cuemeHnn. 0T-
HOCrtreJrbHo noaruaccoB runcca lulr -npeo6peso8arerefi paccrarpnEa!?cf,
arroprrLnqecxlre npo6neur srErBaJreHrHocrltr cta6oi gtrBrBateHTHocrr{.

BrrDqeHrs, n)rcToftrr o-nycrottt. Aoxasaxo, qro a l(aEAon xemsrle6Pe
rc paspeoi ocfl{ [po6rexH n!rcTorH creAygr pasp€aflocrb [po6rexH
cJra6ofi e l(Br,rB&,reHrHocTr{. Kracc notyJrlorenHro( Exponpeo6pasoBaTene'
o6pasJ€r xeraarce6py. l{pore roro, oH o6pasyer Hopr.a,rbHj,r xeraaJr -
De6pyi r.e. reraarrc6py, saxrHyrjlD orHocr$anbro onepalllrtr 4amopr-
saqxtl x sar(penneH[r. uorasaHo, rrro B xa{Aof, HoprerbHof, xeraaJFeo-
pe rc pa3p€or{xocrr [po6re$r o-flycrotH creAyer pagpe[fiocrb npo6-
,reru oxBr{E&reflTnocrr. lls nprae,u,exmtr I lgto{o crarbe AoraaarorEcrg
Hrr6oreecJrof,lG aBrserca Aotoaaretrbcrao IIpo6reflx
ohnycrorH a rrlacce nonynxr€nflrD( raxponpeo6pasoBaretefi . otlo xclorb-
syer "to<xrry HeAerepxxHiipoaaxntr cxa.rrogt, roropet ftparro ootf,c-
Haracb B pa6ore [I]. ora rexruxa nosBoJrrer cBecrr npo6rely o-[y-
c.rorH &rfi noJryJI{HeiHu uaRponpeo6p&oBererer fi npo6rexe sycloTE
AJrf, EQC -npeo6pasoBererefi i{ garer r Epo6rexe flycrorE nepeceqeHxfi
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noryJrlHeimo( |.ttoxecrD. Hme [Ul' -npeo6pasoaere,l[ it flonyJunernue
mrpofipeo6pasoBare,r]t oflperleJrf,[aca ral(r t{To oHl{ oc}&ecrsrsnf o6pa-
6orr(y Dxoaxi pe3xeqeHrutr noJIHn n-apHt[ ( xrtl cqerHo-apHtx) Ae-
peBbeB. ocxolxoe axaqeHtre (Tar re, rtat(, Hanpnrep' s [2]) nxeer pac-
crorpeHle crl^ra, o6pe6crl(lr pa3reqeHHE( norH]o( 6[HapHE( aepe8beE.
3areran,qro lt3 [epeqlcJlexrux Br&e ocHoattblx peyJlbraroB cJleryer, B

qecrxocrfi, paopefltrocrh npo6rerH SrBrlBareHTHocrl{ Arf, refarrHeiH}o(
cxer c 3acHJlrdfit ,(oHcTaHT, B TeI e pasPeoxxocrb HexoroplE[ apyn[x
npo6rex, yx8aHHlc s [I]. ATo cBssaHo c rer o6crosrerbcrBorr qro

oxanBareHrrocl'b nporgBoJrbxrq ( craru,aprarot,pexyporsam( [r t'.0. [3] )
cxer R lt S pqBHocrubHa !,x afiat,laaJleHTHocrt{ Ha placce cBo6oAHrD(
(ap6paHoru() rHrepnperarlxt [3,4],a cxera HAA nccJreaHnrr ecrb [pe-
o6pasoBarenb HgA pesxeqeHHHxn noJtH]trrll !-apHr lt AepeBbs]tH.

Bseger xeo6xogrroe qnpeaereur, I o6ooHaqeH[4, Ilycrt u = ( 0,
I,,..), nt = r\(o), Nr =(o,1,...,k), k €tl . flycrb a'- Hoke-
crBo Bcex croB B aJrtsBute A, lxl - AnfiHa cJroBa x . CroBo Ml.tBn 0
HagBBeerca nycrHx r,r o6ogHaqaerca B BlAe € . ilycrb zo - cneqnaJrb-
HH g.rrBor (mpftep). ,qrs rD6!D( raHof,ecra Era BasoBex (r'a)-pas -
erro (fifi pasreqeHH$ (l,o) -.q,epesox) npo[sBorbHJm WHrqrrD
E: A' - E raxlmr tlro p(x). Zo-' x =e np}l Zo€t. lhacc luir -
npeo6pasoBareretr ErrDqaerca s raacc A[IJl-npeo6laso8arerei.

Aoree sBeaer noxmle AlUl-npeo6pas oraror. Bnatrare xa coqep -
f,areJlbnota ypo8He Aaqrra npn6rrreBHoe npeAcraBJleHre 06 gTor aoHartt!.t.
JlD6of, Allrl-npeo6pasoBarerb A cocrorr us yapaB.rsrqefi roroart{ c xo-
HetIHon flaxarbD, EoaorxxrerbBof, cqerHo narrfrr E ErAe a6crparrnoro
pegepDyapa, He tlraelqeFo crpyrrypu, r lrorHoro 6ecxcxeqHoro pasr.e -
qeHHoro lepeBa. Pa6ora Allrl-npeo6pesoBarern A cocronr a nocreAoBa-
reJrbHor BxnorHetrxx xor.arA. Burorxexre rorar{qra (q,qF,I,, r) raorxo
noHrl.aTb Tar: ecJlt{ ynPa8I8nqgfi Foroafia Ha:(oarTcn E cocToffHntl q I
o6ospeBaer Bep[,[]ry BxoAHoro nepeBar floreqetorlm rerron o ,a pe3ep-
BJrap fireeT gHarreHre y r q = a(r ), nae a - koHeqHosBAqHar (vHr-
$ta ite rHorecfBe gHBqeHt{, pBepB]rapar To lmpaBrrrx$,fi noroara lte-
pexoAr.tr r{g cocTotln, q E cocTotHle p r EtltorKrefca l-Aeic{B{er
rroApaal,reBaDqee cJre,Amqre npeo6pagoBaHrr:

e) llsxeHeHxe reflni o6ospeBa6ro Bepor}{r Aeperai
6) cADxr ynpaBrf,Dqei rotroEro{ no Aepe8y rD oAny rc 6nmaroro(

rellnHi
B) cftaqofi ]mpe8rmqefi nonoBni EEetx no AepeBy:
F) xsreHetore sBaqem{i p$epE}rapa.
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Atul-npeodpgoBarerb hawHaer pa6ory npn HarE LHoL cocrorl {r
qo ynpaBrflqei ForoBxrr HeqSrDBolr sHaqeHrlll pesepB]8pa e ll npors-
aoJrblGfi rcxo[m( o6ospe8aeroi BepurHe u ll (t,a)-p8xefre p .
Paoora Atlll-npeo6pasoBarers gaftal rBaercfi B ltoreHr nonalAaHnfi ynpar-
JrtDqefi roroDrx B saruDqrre,rbHoe coc?orBre. J{aree gqgrr crporoe
onpeAereHre AIUI-nFo6FsosarerF A I onlreAerrrx gal(aBa€$rc rr 0106-

Frerre o(r) , oi(l), a rarce pac[ostGBa€flHe rHorecrDa L(A) ,
Lr(a)

i{asoaexAllJl-npeo6psaosarerex)moprAoqeHHJ,DAecrrry t. =
= (l(,U,t,4,a,e,0, tr,q,e') i nle tr - NoHeqHoe rHorecrBo ( mrorecr-
Bo coc?of,rutr) i U - cqerxoe rxof,ecrBo (xnorecrso gHaqeBxn posep -
Byeps) i E - [oHeqHoe rrrl cqerHoe llHof,ecrao (xxorecrso rrerox),
zo€ E ; a€ {rr I k€I{] u ( n] : .! - (bfirqri, olpeaereru{af, }ia L
c roHeqHof, ocracrbD aHaqeHt.ln v: 9: t'f,rvru -U - WHr.1Il,tr 0op-
r.rpoaeHrnt {': txf,xVxU -. A' - i$Hrclxr eraqxoBi h: tr(f\(q')x
x v - trxE xo - +yHrqr{s neperoAoEr rge n =(8.}u ( Br l1€(-1}u A},
npnuer n(zo,o,b)6 x ' (zo),(A( R-r)) rura n6nr s € tr\ts') ,
b (fi % (r ( BaqaJbHoe cocrorrre) i q'€ tr (36rDq[terbHoe co-
crosHtte).

Bo xxoxecrre u EHBertercn ratfie HarlaJlbtrrfi grereHT o rltoro -
pufi crrlrae"cf, psBHrfl 6 r ecr[ He oroBopeHo npottaxoe. n1rcrt I -
rxorecrBo scex ( Iro) -pasxeror. ArexeHTr f,rorecrBa a'rtrxuxI
HlsHaaDrcf, ftoHit rJ@rlxrl}r A[Ul-npeo6paso8a?gJs A' Ha [lorecrBe

oa., f,rurl orpe4ernDrcn 6[HepHEe crHoEeHrr I , I , ts, F .

crqA1mq{x o6pasox: (u,p,t,t, ) r (t,q,y',p') , ecar h((i) ,

p,a(v)) = (q'o'[), r'=g(F (u),p,0(v),r)' pr(u)= o, p'(,.) = E(x) r

*nn \. {u,u (YA tlpl.l I=n-r l{

u {r (rr(u),p,n( r) ,r) rpr ,l = B. r

u npx T=no,
u(1-t ) rpr E = Rr, ic r+ '

orHoueHle F ecrb peorercnBHoe r rpaBgrrr{EHoe sarrr(EHlle orBoce -
lrlli h . 0firoueue 

't 
l, v osnaqaeT, qTo cyqecrByD" roBtsn)De -

ulr nr = (tr,9.,r^,Fr ),1 sr =& r rarre, qro !r= ar' v= r.r
nt! o.., r h(F.(v.),e.,c(r.)) I r, rx( R.) rF{ 1<1<D.

I16



0rrorerre " $ n o"o**.*o cyqgcrryet fiofilxrlrpeqii, v= (v,q,y,g)
A

ret(sr, qro rF v, vF tl r lG(v),q,o(r ))e rrri( R.).lhleeaa(
B o6osHaqeHrm h , i ' l, i oroo onyctrarb cnxror l 'ecrt{ 

3ro

He aeAer r 1Byctcrr&flocrn. Ilpll Bulorx€Htrr orHo@t t (u,p, v,r.)c
I (v,q',vr,ur) 6y[€ nrcerb r(u,p,v.p) = (v,q',yr'pr) .fun cro-
!a u€a'x ( lra ) -pasretrl F qep63 a(urF) odogrlaqaetci ra[a, na-
pa (v,rt ) , uro r(u,q,e,p) = (v,l'rvr ,pt) prn xeroroporo t'.
t{epee r(r) , o(l), !r(A) , o!(r) o6cFaqaDrcn mtorecrEa:

!(r) ' (Pl A(€'P ) onpeAe'eHo )'
o(r) = ((p,v) I f p'(A(e,p ) = (v,rr') ),
L.(l) = ((u'p ) | l(u 's ) onpeaereHo )'
or(r) . (u,p,v,pr) | r(u'p ) = (v,F )).

.qri Atul-npeo6pasoBarerr A creAJDqee ycroDle rr.,aEaerce OP-yc-
,oDxex (l,erolner orparorq€0rxoFo per,raa) I cyqectDyer wcao d (pe-
rm Alul-npeo6pasoaare.u l) raroer qro aurorHrercr 0Rd)-ycroDxe.
llocre[xee G]raqaerr qro Ars rD6otr nocreAoBaterEHocrr ronFrrlr?a$rfi
rbF rr F ... F t'r. = (vr,{.,y^,B. ), o si 

= 
r, alr rD6rd Bep-

[tlH u,r€ A', vc uA , cllqecrBlDT He 6oJree qer il paorrqBE( qlcer
1, o sl<r, rarrqr qro ( u,v1 =1 "r,r.., ).

.q,rs Alul-nFo6pasoEererr A creAlDqee !rcrorle Bassta€rcr l6l-1rc-
roster (1rcaoerer roH6qHonoEo[E.rHocfl.t or]rocfiTetbxo AeFBa D = a'):
c)@crDyet qroro l (qrclo noBopoaoa Alul-[peo6pagoBareti A orHocr-
TeJrbxo aepeaa D ) raroe, qto B![rolnrerci n (r)-1rc.aoane. flocrga -
Hge osHaqaeri qTo Arrr .lD6on nocreAoBare[rrocr]r loHtsrJDa$tf,

tF ...F 1, r.= (v.,e.,y.,Fr), osl sI' c!4ecrB!,rt He 6oree

qer r+2 qrcer 10<1r<...< lL TaIn, qao 10 = O, l"a".l a

<ltl. l>lv, l, ost<$.' .2r+r_ ' '4+a- z
0qeaxAHo. uro rs 1l0l-3rc.roarr armeraer 0P-1'caoare.

fun Alln-npeo6pasorare.la A creA)mqee lrcroDre HasrBaercs ISIC-

lrcroanex (yc.rorner Itoxat[toc$r qrcra cftauroB): cyqecrByer qrcro !
( qrc.lo cxaqros llUl-npeo6FsoEerern A) raf,oe. qro Btlrornrerca
lC(u)-ycaoare. IlocreAnee oarlarnerr qro r,r, .D6otr flocl€goBar€lrHo-
crtl rontsr!{terltrf, tr- ...Fnrr r.: (v.r{.ryrrFr ),oslsr. cy-
qecr8lDT 8e 6oree qbr E lrarxqHlor qBcet 1, OS1S1, Tarrlr qTo

b(p.(v.),q,,c(1.;1 s x x 1,( n. ) .
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Hasoaen IIJI' -npeo6pagoaarerex Nul-npeo6pasoaarerb c l(oreqHrax
rHofecraor reror. Eyler torAe cqrrarbr qro rHofecrBo A RoHeqHo r{

s&!}{rcrpoBaHo, Hanp{rep, a = (01}. .[plee naparerp a ! saAaH[8r(
llJlr-npeo6pasosareJrefi oflycftaeTcf,. CoorBercrsexxo grecro TepxlHa
"( Ira ) -pasnerrai lmorpe6lrercn ?epB{R "E-pagrerfta".

Br4elrr xexolopue npocrellune [UI' -npeo6pasoaarear r yrarex
onepaqlu xa rracce IUI' -npeo6paso8arere . Ar, ,D6ono rHotecraa xe-
ror Er yHapHoC orlepaqxt{ 6 Ha r8olecTae E. rle o (z) =zo l
noalrHorecrBa P gt i G,rxct{pyet fiJl' -npeo6pasoEareJn 8r, le a, rx,
JEr5, f l,p rarr qao AJts JD6i0( cro8a u€A' x E-pesrerftn p Er-
norHeHu ycroBxr Er(u,d = (ur,p), rfu,p) = (zo,vl, J",u(u,l) =

- (u,rr,) , ntre Bi(u) = o(rr('+)), pt(x) = p(r), a ocrarbHru cry-
qarfi rr,r(u,r) = (u,p), ecar p(u)eP, maue rgrr(u,[) ne on-

peAereHo. Berorflocrt {oprarbhoro sqAanrr xcxom lUlr-npeo6lnso -
Bareretr IE,JE,6Egf oue8rAfia. l{pore roro, .qra Aa,rHatr[ero He cy-
qecrEeHHo, xaroaE t{reHHo (oprarlHt.e sqggroa [Ul' -nlro6pasoBareren
r:' Jl,o'Er,p i n06rory saecb or t He [prEoaf,lcr.

Onepalm clmepnosxr${x aByx llrlr -nFo6pasorare.lfl A n B.rxer-
qrr o6qee rHorgcrBo reror E r creBrr I coorBercrare [Ulr -npeo6pa -
sOBaT6r! c = s(a,B), IIerqr{i lrrorecrEo xeTox t {err qro Ma D-
6Dtr croDa u€Ar ll E-pesremx F $morHiercr ycroaxe c(u.p ) =

= a(r(u,p )). flocxo:rrry 6oprsrbxoe saAarle onepa${x c]mepnostrqrx
IU, Aa,rbHell[eFo He cylecrBeHHo r To oHo onycftaercf,.

onepaqra flono[xeHBr np, (rtcxpoBarfion roHeqHor uror€cta€ Er
an6ory llJlt -rpeo6pasoaaterD l = (f,ru,E'a'o'ohso,q') cr.aBrr a co-
orDercrEle t'lJlr -npeo6lrsoBarenb B= (r rU, E' ,ctrg,r{i, hr ,Zo ,eo,s')
rarr qro Er= E u Er, npeo6pssoBarerlr A r B leficra1mr oAr$aroBo
Ha BeFttHax c r€116rll x3 E l,l flPeo6pasoaarorl B aatpfrrlBaercfi E

BepExlE* c rerf,Slfr.r xs E1\ E . Toqxee BHnorHsDrcfl coorHomesllf,

qc dr 0 c{,r,h ch., q(o,q,a,v) = 0r(q,q,ary) = 5, ht(6,q,a).
= (e,o,1to) !.rn rD6u q €E\( q'),. ye u, q€ tr\t, q = rr(v. ).

oralugir paccroemm m6orry Mr -npeo6pasoriarean A= (['u't'rr'
ero.h .qo,q') craBrr E coo?Eerctare IIJI| -nlDo6pasoaareJb B = (r.u,
r.,crro. r+."h'.90,q') , r,qe tr = Eu(^( zo))x (\(zo) r rpeo6pa-
soaarerb B ro.qaxpyer npeo6p.soaaterb A s qu o6pa6orxe BeprlH c
repaccroerfiiorr rerxarr (ra E ) paccrar8agr lc Ha A16 fiorroBenrHr

t
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6eps B raqecrBe nepBo xoranoHeBru nepBoHatraJlbxoe sHaqeHlte rerxll t{

B raqecTBe BTopotrr t(oMnoHeHTbr - HoBoe gHaqelole !€Tftn Eelnl}{Hurt(o-
ropoe EEpeooTaJ 6r npr gror ndeo6pasoBaTerb A. np}r o6pe6oTt(e pac-
crosroron xefm{ B xolerxpyer A orHocrTeJrbHo ETopofi rorrnoHeHrH er-
m. ToqHee aHnorlrrDtcr cootHoreHl{f, 9 S p' , ll, c Q' , qr((qi 

'o.) ,
q,a, y) = 9 (or,q.a'y)' o'(( or r.); q,a,1) = 11( o.,e,a,1), h'(zo,e,a)=
h(zo,q,s), hr(or,q,8) = (p,(orp.),t) r ecnr h(o,,,e,a) =

= (p,o.,!), h.((or,or),q,a) = (p,(or,or),,1), ecan h(o.,q,a) =

= (p,o, S) npr rm6tr q€ K\(s'), y€U , o € \(zo ), a = c(r).
0nepaqra cqenIemrr npr tprrcxpoBarfiolr roHeqHo[ rHof,ecrBe F rD-

6ory [Ulr -npeo6paaoDa?erD t= (K,U,E,qro,l[,,h,qo,q') crasrr a co -
orBercrEre IUI'-flpdo6paso8arerb B = (f,U,t.,4,9r,{r',ht,qo,qr),
FAe Er = tu 0\{ zo) ) F r rpeo6pasoBarerb g 88 H€prccJro€HHro( lr€r-
rlr ro1e:tttpyer A, ! Ha paccroennu( rertlx roaeJllpy€r A otxoc[tstr-
Bo nepBotr rornot€ntu tetrn. Toqxee ureor recro coorHooeHt{i ec{pri
0 c0r, h chr, ei((o,5),q,a,y) = o(q,s,a,y), o,((o,d,q,a,1)=
= +(o,qa,v), u.((o,6), q,a) = (n,(or,o),r) ,eoru h(o,q,a) =
. (p,o,, I) rpu Jr!6E( q€ K\(q'), yG U, o€ \(zc). 6€ F , a =e(y).

Has oser [UI' -npeodpssoBareJrr

Ar = (Er,ur,trrqr,o.,0.,tr,oj,ai) , i.!,2,

xsoxop0olar rctrqy co6on, ecrr cJqecrByDt BDrr4tcrrrcle 6rexql{x

tftf
trr J tra, ur -3 u2, Er J E2, cr(un) J c"(u.)

tal e, qTo a roJurrDTcf, ycroBxi:

cr(r)=a-a:(t')=8r,
on(o'e'a,v) . Yr .r q.(or ,qt 'a',yi) = yl ,

tr( o'ea 
'v) = s .. Sr( o' 

'qt 'ar, 
yr) = 6' ,

lr(o'e,a) = (p;or,[) - h"(ot,etrat) = (p"ol,r)'
nse f,(x) = r, 11 3i <{, (d). = qi, (ei), = q:, (e), = €,

(z). = zo, qer.\(ei), y €urr a = qr(y), o € !r .
B Aarhxgf,Eer nptr aBexexxlr no,4rotaccor taacca lUtr-npeo6pasora-

!ere, 6yAex rcllorbsrora"b ?ero6 corra[eHre. Aonycrxr., onpeAenf,ercs
Heftotopr noArut8cc !? rnacca lUl'-npeo6paaoaareref,.ToFAA ecrr rf,ac-
cy t nprrqaerx" corracHo onpeAerero{D t€r(oroF llJlt-npo6paooa-
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tar! A, To no yrotqat {D cqrteerci. qfo r !c6 [Ulr -cpeo6pasoearerl,
xsoro!fr re l, npoq!.r€[rr rraccy t.

. I6mirne6pon rrinrilcr D6ar .ir€6pa C,l, eocalrgi m [Xl-
npeo6trsqsa"eren r co8ep|rq.r age tUlt -npoo6paso8are& lrAa 8r .
t€ A, Irdr,5,trE,pr serxfiyraa orHocxretrEno onepaqxfi clmepflostlqrr,

florlotHeHrf, r pgccroetom I cqetureHrlr.
Aaree, roBop, o Fsp€llfiocar rarofi.tn6o npo6te|.f Atrr rleroao-

poFo noliracca I raecca [l,lr -npeo6posoDarcref,. 6yl,fl npeAnoraFarb i
qro oreEHrH f,racca I . cJ,!L (prorrrue o6Dorrr. IUll -npeo6paaoBarerb
A = (r,U, 8,a,9,+,4,q,e.) cqrtaetcf, rartolr!.r ecrr €crb sqAafiBat

?
aJrFopxaror 6[etolrt If -. tr , oqlelotrre aJlroptrErr (h/nEux ct : tr ..

. c(u), d: .E,( {r\(q. })r ar(r). r -x, Etl Er(r\(q.})rc.(n).r ..

- A' rarre r qro a,(n) 
= 

a(f(!)), 9.(o,q,c'(a),n) = f-r(g(o,q .
c(f(a)), r(a))), {,.( q.q,c.(a) ,a) = +(o, q,e(f(a) ) ,r(a) ) anr D-
6rtr tr€ i, qe r\(ri'),oe E

nycrb fl - mrCecaao Dcex l+asrsror( ]l h = hxa'. [po6-
r€E orrpegerexnf, tto .D6u [Ill' -npeo6paoorateml A, B r m6ory ro -
Betotoly rHorecrBy ! aurofiflrocrr ycroDxf, L(r)n h = l, o(r)n h =

= o(9)n&rr o(r)oh Eo(Blo+, L(a)nt Er(B)nb' f * , rr,
vr(F €t|g (p,vr)eo(r) I (p,v")eo(B) & rrr I vr) rasuralrca co-
o?BercrBatclo III)o6r€EIr s -n!rcfofirr o-orB[lareHrHocrIr c -BItrD{€-
rorn r o-BrrDqal ts Ari o6racrefi onPeaef,eHxocrx (hfitqxoHaro8,cra6o,
d-orBl,lEareHTHocrtl. 0Tr rll)ooteel HaailDaDtct coorBercrEeflHo npo6-
,eErx nyctorq gtlDrBareHfHocrrl, BrrDqeEtf, r EtoDrt€toti n t o6rae -
refi onpeAetelGocfl {llr{xr$oH8ro8, cra6o, at(BxBa,IeHTHocrrrecJlr Bcr-
ay B o[PeaeleHrifi cqrTaTb, qTo !h- yHlBePcarbxoe rHolecrBo.

IEoPEl$ I. [Iycr r Ol-te raarre6pa, E ro-
ropoi paspeIrra npo6rera rtyctorH.
Torga E Hef, paspeuxra x npo6rera
c r a 6 o n I lt B rl a a Jl e H T H o c r g,

AOmgATEItClB0. Bosrrer m6ue ar€reHrs A r B rs reraarre6ptl
CE . lrl A r B nprrenemran onepaq[x nonorx€firt crp,orr 0Jlr -npeo6 -
IrsoBareJrx A' r.r Bl, xrcq[e oaxo lt ro to t HCectBo reror E. IIJI.-
ttp6o6peSolarefi A x B cra6o arBxraleHTrcl Torag r rorDr(o rorAlr
ftorlg cra6o aftBr8a.,reHTHs IUI| -npeo6pesoaamrn A' r Br. &rerur'rc-
Ito crrrrrarb, rrro IU[l -nlrodpasoEatefi A lt B rrcor o6qee rHolecrBo
reror E. nycrb E| = ru (A{Zo } ) x (^(zo}) I a/E, f,.

;:
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= , u(\tzo))r{a} r rhnrurn 6: D..tt raftoaa, q?o s(zo) =

= zo' 5(o) = (6,a); 6((o'or))= (o,a) npn (o,or) e E.. Bosb -
xel Mr -npeo6paaoSar€rb Q a E[!,e nocre,qorateJrbHoro coeat.tHeHrf,

go KE"t,rt'o rl' BA t so

rqe llJlr -npeo6pesoaarerb Ar r{laeer rHof,ecrlo retox E" n noJI}BeH

nocre.qoBalerbH[ta [pxxeHeH8era oflepaqt{n PaccroeHntt.t noIIoJIHeH[t t(

llJlr -npeo6paoo8areJD Ar a nJl -npeo6pasoaarerb Br norJnreH onepauxer
cqeuerrrs rs IUt' -npeo6pasoaarear B npr r= (d(zo])u(a ). Tor-
qa [UIr -npeo6pasosaterr Q [p{Baarerrr reraaJrre6pe 4. Kpone rono,
ycroBxe cra6on orDraareHrxoc?r{ rulr -npeo6lEsoBarenef, A I B paBHc -
crurbno ycJrorlm o(q)/l . llocleuee oQ+errrrBxo npoBepsercs ro yc-
JroErD reopexr.

TEoPEAIr.nycra C)t - reraIrre6par a ro-
Topon paspeurlraa npo6rexa o-nycro -
rH. Torga I Hetr paspeurlra x npo6 -
Jrera cra6otr o-g tt B r a a t o H T H o c r r.r.

ATa reopera AorasrBaercfi aHaJrorrqHo npelINqef,. lneor recro
aaxf,e araJrorr reopex I r Il pm AllJl-npeo6pasoBarerel.

IUI|-npeo6pasosar6;51= (x,U.l,c,o,+,h,s",q') He:roDer
HIIJII -nlro6pasoaarererr ecrt.l AJI, Hero yKeselltr HaaleaJrbHoe qrcro I
(qroro namsraoa) r roHeqHrf, 8r(tsBxr f = (ar,...,an ) tl EEnorHf,DT-

cr ?a$re ycrotrr:
I) U=(Zof.)rrur , rtre Ur- cqerroe rot ecaao iZol I i
2) dYi,...,L.1)= (bl '...' b.) ,ecar rr= Ylbr' br€ (zolur,

1<1:s i
3) o(o,q,c(1r,...,L..), (rr,...,1,..) ) e rlt'. ... x 1r !'x U,,

r,{e Yr = t=Zo xfl Yr€ tI, 1<1ss :
4) Haqa,lrrufr srereHT O rflorecrBa U paBeH (Zo,...,Zors.),

FAe or cqlraercf, parHu. e . ecrr He ofo8op€xo npor[BHoe.

fl.ra llIIJlr -npeoopasolarem A creAlm{Be ycroBre Hasrsaerca KIll-
)rcJroBrer ( yoroarer roHaqBonoaoporHocrl ranasrHoB) : c]qecrByer qr{-

c:ro n (qnclo BoBoporbB lllUll -npeo6pasorareJrn l otHocnrerbHo rrera -
o[HoE) raroe, qro Burorrrerc, fll(r)-ycroBxe. IlocaqAxee oanaqaerr
trro Lrr .Eo6ofi nocte,[,oBarer]HocfB roHrptFlEoql.ti Io F trr F ...t \'
nae n^-(v.,9.,(y:,...d+r), pr), o st =1 , aff raaoro
1 <J <s cyqecrBlD" Be 6oree qer r+2 qrce, 1o <r.r< '..<ir ta-
I(llx r rrfo
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ro =o, lYi". l.ld...rl,lYi..r"l, o st s E:1 .
2

llasosen lllUlt -nlro6posoEarerb llul-npeo6pasoBare,rer, ecJu AJrfl
Heno ]n€saHo HaqrparbHoe qr{cJto E faxoer qro EunorH"fieTcf

5) rorurutqrr qC( d-, KItl- tt l0l-yoloan r) .

nycrb .q,lrn [Uir -npeo6pasosarerr A Brflornmrcs rerie ycroart:
(u,q,r,p)F (v,p,y',p'), v =(yr'.." !.n), t' - (t,..., t+r) 'A

yr< yl ,1 <t 
= 

e, h(p(u),q,c(v))er,r'( Brl 1 € a) . Torgg
nep€io[ or rox(Frypaqrr (u,q.r,p) x xon[*r'lpaqnx (v,p,vtrp')
HasoBer Hecttl[€Duprx uaror x 6yAex noBop]mbr qro aiflorHsercfi yclo-
Ene a(q,F(u),a(v)). Btqneu onepaqx! Ha rtracce illUlr -npo6;resoaa-
TeJren, cBfisaHHll] c noAcqeror qlcra noAIuA llA$[{r HecTupoDr4{x [a-
roB B BUBOIS:(.

Onepa$rr sarp€ruerna .m6oxy lll lt -nlco6paoonarerD I = (r,u,
t,a,q,0,h,%,q') nplr (prrct{posaHHox HaryPatbHor qxcre a r (btl(ctt -
po8aHxor LHo ecrae Y E E craDxr a coorBerc?Btle llilJlr-npeo6pasoaa-
,rerb B = (f,' rU, E,c,d ,0.,hr,q.si) rar, uro K' = (qi) u r't or. . .
...,d-1), qj = (q,o), or(o,(q,l),a,v) = e(o'q,a'y), 0r(q'(q'r),
a,v)) =O(o,q,a,v) , n, aaree, ec.rr tr(o,q,a) = (p,o,,a) , ro

f ((P'o)'o'g) npr o /Y 'h'(o'(q'o"a) = t t<rrl,r.*l np{ o(q,q,a), o cr;
( ((p,o), o.,r) npn 1o( q,o.a) ,h'(q'(q'1)'a) = tttr,ral,o,,,r) npr a (e,o,a);

or(o,(q'J),a,v) = qr(o,(q',1),a,y) = e, 1t(g'(q'j)'a) =

= ((q',o),o,Bo)r n[e 1 sl <d, q G E\(s.], d € I, y €U,
a = c(v), a s8ttl{or srAa (p,d) cqrraDTci pagrtrqHu.r o6osHAqenrrrr
AJtf, qf.

0ripegearrr onepalro B ruacce llllr -npeo6pasolarsrei. cBEtaHHJm
c noAcq6ror qrcra cfiaqxoE I rEEoAo(. ,[rr m6oro Hir}rlnrbHoFo qllc-
,a a onepaqfis {srroplsarux ( rornree onelnqra r{ts[rop€etlltx) rn-
6ory IInt -npeo6pasoaereJm l = (f ,urE,crorth,q,e') craanr a co -
orEercr8re tlll-npeo6pasoaarc:rb B = (f,.,U,E,are,,0r,hr,q;.qr)

r) 
,upeee t< y osHarraerr qro x - ,e!o€ noAcroEo croaa y ia r<y
osxaqaer r-1 y&rly.
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rat(r q?o r, = {s;)u f,x(0,...,n-1}, qi = (%,o) arra rr6oFo cto-
Ea u€ a' !l ,D6of, !-pg3]reftr}l F np€o6paSoeareat B ocy{ecr8rser
noBeaeHre .. i r" i ..' nPeo6pssoBaren A' rsqrxaa c xoHC{rJPa -
qxn q= (u,qo,erp ), 4c rex nop nore 6yaer ycraHoBreHor t{To tto-
caeqoaarearxocrr 't,h r.! ... Xn, r, = (v.,er,y.,r. ).
1s 1<[ r Tar(oBar qro tlrt,l q = q', tljrx ro,IlqecrBo qrcea I 'r < i < n | !,Jrf, roroprx "*-*i"r", lr"rorne u(g(v.)'q.,c(1.)) e

€ tr x ExR. ( rorilqeclao cxaqxoa), creno PeaHo ! . ycraHoBx! BE[e-
yraltaxHoer npeo6p@oSatolb B nonaaaeT a sa[rDqlrTerbHoe cocrofiHle.
Ilp[ o6GnaqeHxfixr ]rprHfiTlo( s ofipeaereHx[ onepaqlr sarpen eHxrr

{llrlrqm er r0' sqAFDTca anaJtoP[qHor hr taxota. qto

[ ((n,I),o' 
' 
l) npr -1 o ,It(q'(q'1)'q(r ))= t((n,r..),or,r) npr c,

nae o - ycroBxe coaelileHlrf, craqra. a Bce sanrcr Blaa (p,n) tr

(q'i) cwlolc, posfltrotufl o66HeqeH[rm arf, q;.
Itarlar rcraa.rr[€6pai cocrorBr rc lllul-npeo6p83 oDar€Jr€i I 3arr(-

Hlltaa ornocxre,rbHo onepaqrtr rprroprgaqtx t.t garpen eH[ar HaoH8eea-
cf, HoprarbHon reraarre6pofi. I{alI,orry l[Ul-Bpeodp8oDarerD A nocra -
BrL E coorBercrBlte o6racrb onpeAereHHocrx saAaBaerono rr (hlHrqno-
lrsrra L(A) = (pl le,p.(A( e,p ) = (v,rr,) ).

JlEllllA I. IIyctr C,l -tro pxarbBaa )rera -
arre6pa, I ftoropoi paspeDrra npo6-
,era o-nycToru. Torga I Hetr paspe -
[llra r{ npo6rera o-BrtDrreHra Arf,
o6racrei oIIpe!,ereHHocrr 0yHxqxo
H A I O B.

AOltASAlE MTB0. BocnortsJrercf, xAee ,qoxaaarerbcraa reope$r I.
Bostrer rD6re atereHTll A r B 

'{s 
reraarre6pr CU , nocroJltry one -'

paqnr flonorHexxs coAeprxrcr a reraaJtFe6pe (Z r AocraroqHo AoKa -
serb paspeErxocrb o-ErqDqeHla L(A) B L(B) AJrf, cJr)ruas, I<or,qa

Xfirl-npeo6tsooBarert.r A x B xneor o6qee xxorecrBo reror E. Bosrxen
arEr,t"rLr,Br re f,ef qro r a [oralrarerbcrBe reope$r I. Ilyc,lr
E - tl,rcJlo cxaqroa lllul-flpeoopesoDarenr A, c - rl,rcJro coc,rosB!{f, lllul-
npeo6pasoBATerf, B, s - qt{cro ero raraskHolr D - q cJro crxaoroa E

ero a,rfeB}{re r, fi - onepaq[f, 1{exaopi{sallt{x r 1= r 
= 

D+1 .
Bosurer lllUl-npeo6pasonarerrb B r [xenqni rHorecrro yeror f,

n lrot)rueHHHf, flocreaoBarerbHrl nplreHeHley onepaql paccroeHl, I
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nonoJrHeHrr r llllrl-npeo6pasoBerem I, . rb llflJl-npeo6pasoBarorr Br

onepauxeit sarperJleHrr nplr d . c(n+1)', V = (^(zo])x(a] nory-
qxr llful-npeo6pasoBareJrb 82 , Bosrrer iflrl-npeo6pasoBarenb q B BrAe
fl ocreloBaTe,br{of o coeailHehl,la

f.. r( l)

ilye$ lfu - !{Hof,ecrBo Bcex l-pa3ueror, rAe F q E. TorAa ycro-
Brae L(A) nrh q r(B) nrF paBxocrurEHo offerr!,rBHo nposepsero[y yc-
:rosr{n L(Q)o)=i . rlexxa AoftaoaHa.

TE0fflA2. Iycrr CI, -noprartbHes rera-
arne6pa, B roropo, paspennra rIpo6-
,era GnyerorH. Ton.qa I Hen paspe-
urru npo6nerr o-BrJrDqeHra r q-oxBll-
B a Jl e H t H o c T l{.

AoM3ATE IbCIBo. .{,na ar6u lllul-rpeo6p8osarenen A r| B rerasr-
pe6pE CZ sHnorHmrcs ycnoBrf,3 o(A) E o(B) - L(A) s L(B) & [l
cre6o srBnE&r€HreH Bl , o(A) . o(g) -'o(l) s o(B) & o(B) s o(A) .
3rlr arama:rextxoerx nepeHocsrcs r Ha c-orxooert.rr. 0craerca npr-
xeHtrrl Teopery Ir r aerxy I.

CJIEACIBI4E I. Ilycrt OL - noprarrbBa, rera-
arne6pa, a roropo, pagpeExra npo6-
rera o-nycrorr. Torna I Hen pagpe -
IrrH npo6rexB cJra6oi angrBareH?no-
c?r, BKJtnqeHllf, u 3 r B r I a JI e B r H o c { r.

l[UI' -npeo6pasoaareJrb A = (8,U, E,d,q,{,,h,s6,e',ar f ) nasrna-
ercn ClLll' -npeo6paaoBarerer. ftor1a I= (ar] - oAno6vxaeHnrf, ar(B-
Bxr. ABeroF[qHo lllul-npeo6lssolarerr A xaauaaerca Clul-npeo6paooBa-
reJret r r(orAa f= (ai ). yqrrlEaf,, qro raraaxlGr ClUlr -npco6pasona -
Terfi A ecrb rDamnqecrx eqerqirr[r 6yAex ero troHfxnypaq{lt ' l.lreu4re

!D
ar4 (q,u.(zo(a.,) t,..., zo(ar) ',v..r),p) , sanrcuao B Blr,Ee

( q,u,(nr, . .. r.,v...),u) . Coorgercrgexxo roArrsa1rpy nalrr.e{Dlr
ClUl' -npeo6peoBArers A cre6,rqn o6pasor:

1) u - N'x gr;

2) c(ur,..., !.ry..r) = (sq(a.),...' aq(r.)), rle

?

{

fr(Ar) R
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sq(n) =

3) e(orqra(nr;...1D"ry.*1), (nrr..,, n"ry"*1)) e {(n1 r...

..., rr:,yj*,), nl€N, Iri - r,l-. 1,1 .i ss' y'*re tl');

4) xaqalaxM oJreMeHT 0 lrxoneeraa u paBeH (0,..., o,er).
Aanee [cnoJrbsyorer noHflrr48 EtC- i.r EtC,-npec6pasonare -

refa I I ]. Copepxarearno ITC t-npeoopasoBarelb A coc roilr ,ls .yn -
paBnfDqefi roJloBrfl,! c xoHeqHofi naMSTbn, AononHrreJlbHofi naMflTr,t B Btr-

Ae roHeqHoro r{lrcJla (s) KoHerJHonoBoporHbD( cqerrr[KoB' noJIHOTO

a-apHoro AepeBa D r 6ecroneqHofi BnpaBo BrxoAHoil JreHrH. Pa6ota
ETC r-npeo6p&3oBareJrf, npolqxoAr,rr cJreAlmlg{u o6paaon. b HaqarbHuft Mo-
MeHr aaiDltrc[poBaHa [pol,t3BoJrbHaf E-pasrlerra p (pasue.rKa AepeBa
D), ynpaa.nnpqafi roJloBra t$Cr-npeo6pasoaare.na A B HaqaJrbHou coc -
ToflHl,lt/t qo ycTaHoBJIeHA B KOpHe AepeBa D , B3e CqeTqr/tRl,! l{Menf Hy -
JreBEe sHar{eHrf, t.t BrD(oAHar JreHTa nycra. Sareu nponcxoA]tr BunonHe -
Hr4e ,(omarlq rB MHoxecrBa H . B reryqnfi ilolreHT BperreHr 6yger nunol-
Hf,Tbca Hexoropaf, I(oMaHAa (gr,*r1...1 xr,e,p,oa,I1r..., y"rb,T) ,

ecn[ ynpaBnrpqgff FonoBKa Har(oAr,trcf, B eoeroflHr,rn q l4 o6ospeBaer

BepulrHyv, noMeqeHHJmilerxofi o r B x.= sq(c.), i=fl, rA€
at,...rar - gHaqeHt,tf cr{erq[xoa. Coraacno oTofi roMaHAe npeo6paco -
BareJIb BEnoJIH.qer raxne [eficrBl.tf :

- AonlteHBaer enpaBa elluBoJr 6 r enoBy He BhD(oAHor-1 neHTe;

- 38il€H8€T MeTXy ol Bep&UHbr v ileTr(ofi o" i
- t{SueHfeT SHaqeH}lf, ct{eTqrxoB ct1 r. .. r cr. cooTBereTBeHHo Ha

cr + xr 1...1o. + ys (yr€ (-1 ,or1), l sis s);
- IIepeBoAr4T yrrpaBnsnug/o noJroBry B coerof,Hlle p lr clBrlraer ee

HaBepNltttHy wrItAev€wa tlp]t 1=R_rrw=v npu 1'=R, I v,..
= v(i-1) npr T = R., 1 si sn (lal = n+1).

Mxoxectso Beo( BxoAHbrx t-pasrreror F , nptr o6prr6otxe r(oropbx
ETCr-npeoopa3oBaTeJlb f, ea xoxeunoe qlcJlo EaroB nonaEaer B 3exrn -
qlrTeJlbHoe cocTofHr,re qr , nasHaaetca IHofeeTBoM, pacnoSHaBaeMHM

E1[Cr-npeo6pascBareJrer A, u o6osnauaercfi qepes f(^)
Cae1ou ETCt-npeo6pasoBareJrfl A Ha BepulrHe vl s npr4 noBeAeHr!::

p HAA pAsMeTXOfi p HaSHEAeTeS nOeneAOBATeJIbHOCTb for.1o.oHttfi

S(Arvrl.rrp ), n roroprx ynpaBrrnqafl roJroBxa npeodpaaoaaferrri A npr{

noBe,q,eHl/t!! p HqA pa3ilerKofi p npoxoAr{T no pe6py, coeA'..tirflDqeiry ero-

{
O npt,l n = 0,
1 npn n> o;

5
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BO v C eno rererola rBlr. eo6cTDero[r ,eBE noacroEor. E ![c r-[peo6pa-
3olaterE A xxeeT ol|paxr{qeHrcti Per r a , ecrx nlx{ ralAor noBeaeHxr
p xqa ,D6otr pagrerroi p ,[.IllHU eno creloB He npeBroam al .

tfc-npeo6peaoraf€rb ecr6 lllor-npeoopaoEarerB orparfiqeproro
perxra. B Ul nonassHo, qro [po6r€tra n!rcroru r.(l) = d B uacce
tTc-npeo6pasoreTarGn palp€rorola.

CIUI -np€o6peo!8rerb A = (f,,u, r iaro,t,r 
'qo 

,qt ,a) rosraaerca
Ollrl-npeo6prsolareJrflr ec!]r Arf, Hero lma:laau rra"ypa.trbrcre qxcra d,
E,! raBtle, q"o Arn A aurorHmrcr ll(d)-, ttC(D)-, flll(r)-ycaoata n,
ftpore roror clAec"rll3" ttc{rpeo6paso8arerb c = (trr't,rr'E,qo'q',
s',rr) c ErEeJrsrrrurr cocroarunrn ol,q! tar(o0 r qto ArrruD6ofi
E:pesrerf,t.l F r rr6rSr Bep@tH vor,..;v.r l3E, BBnorHsercr cte -
&tu{ee rpe6oDafle. [Iycrr rxerr recro coorrooetrti

(v.,e.,y.,E ) 9 (,r..r,e^*1 ,{.1.E111) ' o sl sl ,

FAe vo= c, yo= 6, -h= p. IOrm AOTTHU ]lLgDb recto cool8@erflf,

(".,4,e,ul) c (e,q',91p!.r)r o st <1 ,

rAe 13 = -15 r aueyrraamua cooaHoEerlr$rr eAllHcrEercllrr o6lrBsor
orpelerrDfc, p1 ,..., r[ . [lpt amr lIE 131<1 Mt D6oFo Ha-
T)PetbHoro $rcta t [orno BErolHatbcf, B tornoclr{ oaHo 1Gl yctolxf,

(e,q,o,pi) E (s3r,(t,0,...1 o),pi), kc Au (-1) 
'

x E ToqHo(ym oIHo x:r !rctoDl{,
(e,q,li,(1,o,..., o),ri)) [ 

(e,s.,(t,o,..., o),ui), kG au(-1].

llpr ur€ ar-itr6', tra a, luroJrxmrcs ycroaxt, cooraerc"Byl4re ctlr -
qan k .J, irpr lu. l< t'- crlaaD k = -1. 0co6rmocab cocrof,torn

e!,q! eocronr s iaqgyD@x, Ecrn Etrc-npeo6Fsoaarclb c HaqrHscr
pa6ory I cocrorHnlr el, ro ox ,leictBysr .qp.[ee ratt Aer€p.ltorpoBax-
Hr EIc-{rpeo6pesosa$s$. llaqmlaa r cocrofitofi q3 . on EeicfE}re1
rar HeaerepMttr{polaroortr 8Ic{peo6Pesosare&. Elrgo FoDoPxrb,qro
8lc-npeo6pasoEaterb 0 Ef,rlDqeH Ha roAer]lPoralfler ocJtlr oH Harrrrleer
B coe?orflrlr d . Synpa loBoprrbi tlro Elc{peo6paooBaroJrE c
lmrqeH Ha ln'qgrcal er ecrr olr Haralllre,r ! cocromltr ql . Corracno
onpeAerexrD olul-npeo6paaoDarerr, rreerc, Eo:rrorHocrb'BHftx" (rG-
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4eretxllHrpoEaHru o6paaora) nocpe!,cTBox 
'rc 

-npeo6pasoBarerr c x3
Er-Irasxerffi pi t.lr4€plaull o t { ci0Bore croBa ur .

Hasoaer Cllll' -npeo6pasoaarerb A fl oryrlHerHifl rarPo[peo6pa3ona-
rereri rrr llll-npeo6peoBarererr ecrr ,sBecrHor qto A ecrb 0lUl-npe-
o6pasoBarerb, xorf, coorBercrajmqre rt{cra al,Drr .qJlr SeFo rrflo fle
yrasaxn. Hnre 6yAer AorosaHo, qro no ,D6ory fiJl-npeoopasoDarerD
rolrlo a(&exrxaHo BoccraHoallb nolxoAsqxe qlcJra d,D,r . 0ro 6y-
Aer norl r6Ho rar c,leAcrDre p@p€onxocrx npo6rexr o-nJrcToru a

Mecce 0[Ul-npeo6pa3o8areJrei, 3greur, q"o noa psop€D.rrccrhb npo6-
.[eru nycrorE a prScce olirl-[p€o6pasoBsreretr noApa3],xeBeerc, cJlqAlD-
qee: cyqgcDyer arroprrnr r(oroprtr no D6r. orul-npeo6pasoDaeerD A

I cEfttaHHoxy c totr corracHo oflpe,q,erenns 8lc-npeo6paso8arerD C

npoDeprerr nycro ,x rHorecrDo r(l) ? Blaen cqararb, qro nPr8e -
aeHHaf, ooprayr]lpoal(8 arEIBareHrHa creA!,]qer: c!,qecrBl€T erropxTur
roropHf no ,D6ory f,EHCy [Uldpeo6pasoBareJD A npoBeprer. nycro Jlx
rxorecrBo !(e)? tlol rBHlf tt l-npeo6pasoBarerer noHlxaercd OlUl-
npeo6pasoBereJrb A, Arfi roSopoFo yftagaH coorBercr8l,n{ri ETC -npe -
o6pesogareJtb C. llaarwe iBHo gqAAxHo, ltopo xoranoxenlHr lEc dpe-
o6paso8arsrr C, 6y!,er noApaolneDArbcr I I {opryrtrpo8l(an yr8eprae-
Hri o paspeulo.oc r AIrynE npo6rer art flrl-npeo6p$oBarete,, B re -
[oropr0( nol,t(,accax t(,tacca lul-flpeoopasoEat€retr, HanPxr€Prs rrBcce
llll-npeo6pasoEarerer, tlptl (hpryrxpoBre yrEepqlerfii noNre3jneBaerJD
f,omoBcHTy ( tEc{pcoopasoEsrerb C) rorHo ctrrrarb npocro orcln-
crElDqerr rrocrorbry oHa roret 6utb oo(crtxlno locctaxoatetia no
nepBon romoEorre. 0lo aoctrrqctcr npocrEar nPtlomlll B]receBtt Jro-
f,a.lbHon xt@Iraqf,r o roAcrrpyeror npoqocca a$flctcrfli E rernr Bep-
unr [6 ].

TEoPEII 3. Cyqccrry.r arnopnrrr r(oro-
prn no ,l6ory iBnory III-npco6paso -
BarcrD A3 (tr,U,E ,ar9r+,h,qo,q.,s) r rD6ory
rHorecrEy EE8, onpe.qerf,er, cyqec"-
Ey6r tn E-psBrerra E rBorGc!De L(A)

A0lO3AIl]JIbCltsO. Aon!rcnrr. qro a r.Hcscrae L(A) ecrb E-pos-
rcr[. p. Ilyc$ 9 - aaBet[GnHoe norcAeHle lll-npeo6llrsosar€rf, A

uqg, p . llccag4lro nbaenenne p . Ono rapaxrcpralclc, r Eo-neputrr
r?ari HaqEerrlolt wctarr d,n,! , FA3 d - qncto notopotoB !m -
pSE f,qen lotoBttr ofiocr"€rbHo a6pe8r D llpx notqlero p, ! - w-
cro claqxoar coEalla€rE nl)ll nol€AeHnx p, r - ratcorrbHoe qrcJro

noBoPoloE o"ltoo{tcrbHo rrf,oFo.tx6o cqeTtlira npr noreaeurr p . Bo-
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BTOFAI, nOBeAeHXe p xaparlepl{ayetcf, liaTypaJlEHmt qllcram kr<...
...<k Ik _. , onpelensex I crea]Dr{ltx o6p&or. noBe[eHxe p

pag6rDaETei Ha tr +1 gTatl, nAe o"an I coc?ort lttt teicfroa c HoI€-
paxl,l kr-r+ 1,k,-i+ 2,,.., kr,1 <i SE+1 (ko =O). Oran I sarar-
ir Faeres i-M cxaqxol. 1 S i S D. oTan [+1 cocTaarreT ocTarb-
ii'rE tracrb lrcaeteHrff p . ibrquf, lruecror npeAcTaBrreT co6ofi flpocT -
lascTBeHHC-BpeneHH)m qacTb rlBl.tleHlfi ylpaBJlrD'{er roroBlM llpeo6pa-
:JoBaTerE A no lepeBy D .DTo osnaqreT.q?o Ars raf,,AoFo 1 

= J <kr+r
)rrpeiej:eH6i ftar nocreaoDa?erbHocTt BepoxH .qePeBa D , o6oapeaeema
ynpa8JrsDuien roJrcPro, npeo6pa30saTeJls A Ha J-r JruacTret ra8 }l co-
ariBetc:Elmqas rrocJleaoBAterbHoctb ltoleHToB EPeraeH , I roTopue 060-
3pellanrcs Ha J-x J iaeTfte cocTaBJIfDt4[e ero B€ptrtlHB. ttar.lun
.ir^_r+ 1)-I Jruacrax HaqrHaercr B BepurHe et, 1s1sD + 1 , rAe
el = er a el+t eCTb Bep[IXHa' E ftOTop]D nOnqAST YltpaBrf,]llln Io-
xosra r,peo6pasoBaTeJra A [pr{ asnorHesrll i-ro craqrar 1 < I 

= 
[.

0npe,qearr rolqeBlm Bepll[rHy kr-Fo Jqacrrar' 1 s r 3 D. flycrb 1-i
cKaqox ecrb nepaoa or roHFpipaqm (u'I),t,p) r rox4urypaqrn
(v,q,r, rp') . Toug u ecrD roHqeDar B€pE Ha kr-no l Bcrxa. 3Ha -
qrr, xolqeEar DepunHa kr-r.o ! lacrr(at Boo6up poBopnr Be coErrqlger
c HaqaJrbHon Bepoxxof, (kr+ 1)-ro lr,racrra. B ocralrxrn cr!nra6( AJlt
nr6oro J€ 6,..., k +r)\{krl1sls B} rontela, 86trrrHa J-ro ;rue-
c"xa coBnqleer c narrairroi Depllrxof, (J+1)-ro ]ruacrra. Pas6xem,re

nn6cro 1-ro STarra lla 1ru6cTrx onpeaeaf,eTct craaaHEL BEe r Tartoa
Tpe6oDalrxex: oro paSdneHl,re AorrHo coAeptraTb rr{Hr{lrorbHoe qt{cIo ]lrla-
crr(oBr Ha rafitro r,I| roTopar ynpaamrqan FoloBlta npeo6pasoaarett A
He coBepoaeT noBopoToB oTlrocrlerbHo aepe8a D . 06osxaqtr Haqerb -
Hlm EepotlHy J-Fo J^{aerfta qepe3 v; r a eFo roHqeBJm Bepurry - qe-
pe3 v:,1<J Skr+r. i{atAufi d-n ) racror cocrolr rc BepllHr re-
raryrx na ftpart{anuex ryirr ur Eepol,lHDt v! D sepuHy vl . Paarrnurm

! lacrr(l{ roryT qaeTr{qHo rrr norHocTbE HaKraaHtatbc, apyr HA lQyna.
Bce noae.qexre p [xeer BIA rb F ...- si r rAe rb: ("rso,e.F ) ,

t =(v.'e. 'yr'Fr), o st si , Cqrraer. qro B i-I roreHr Dpere-
H}| lljl-npeo5pasoBarear A xaxoarrr<'s I xoH([nr.JParux ir .,lhs lsisD+1
o6o3Heq[r qepes tl HaqarbH]rf, ]rcreHr 1-ro orana I FLe 

"l 'O .

lha m6u 'uce, 1 <J, <J. 3 i(.+r o6oaHaqllr vepes p(;r,;.) cae-
ljmqee ycroBxe: cyqecTalm? EeprDrnE x J scTla J, I BeponHa y
y'iactfta Ja rar(re, qro x I v, lxl =lvl . Eynen roBopnrb,rrro.u,rt
ooBeAeHrs p sreer r.ecro roxrporbHer ctrr1taun, (Jr,Jr,o) .ecu yc-
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JtoBt{e p(JrrJz) BinoJrHrercn r lHaqe 6yAer noEopr{Tbi qro fireer rec-
ro roHTporbHa; c}lrJrarlxs (J r,J 2,1)

Xapaxrept{crllfiofi rroBeaeriis p rla3oEer nocr€ao8arerbHocrbr B

xo{opofi nepewtcrmTct q8crla d,D,r . t8lcra kl'.."kr+r n Tpof,-
r(x Bt{aa (Jr'Ja,r) rarre, qTo r{reeT recro roHlpoJrbHar crTyaqlf
(Jr,J",r) , nae 1 3Jr < J: sk +r, kr+ 1 sJ.. np, sroL Art rm-
6ofi xaparreptlcrxrl ElmonHf,nrcs ycroBlrr d s dr' D srr' ! s!rt
k .i s di + Di , FAe dt,o,,rr TsroE[I, rtro Ara A smoarelrH II(dr)- ,
qo(nr)- [ ll!l(r' )-ycrorr.$.

Tenepl rsxexrx (opxyrt,tpoaxy AoraaiaBaexono lnaep;g,exna. Eyger
Aofta3HBarb clqec?soBaH[e aJrropt{naar xoropri no ,n6oxy f,BHovy [Ul-
npeo6pasoBareJ! A = (r,U, Er ,c,p,{,,h,qo, q' ,s) , JD6or.y rHorecrEy
E g Er r.r JD6ofi xeparrepxcflrre f onpegeaaer, cla{ecrDyer nlr E-p8s-
rerr(a F€ L(A), orHocrrenbHo roropofi noBeAeHxe llll-npeodpaso8arers
A rxeer xaparreprcurry 9 , flcso, qro aoxa3aB aror noJrJ rr ]rcfto -
xyD reoPery.

IUI-npeo6pEoEar€.D A nocraB}lr B coorBercrale Aerepu[HnpoBaH-
Hri roHeqlrorroBopoTHrf, EfC -npeo6pasoBarerb ( l{ll-npeo6pasoaarear) B,
lr3or.opBfif, nll{peo6pBosarerro B' = (f,,U ,rt ,c,gr ,{,, ,h,%, q',8) i
rAe 9r(E'x f,x a(U) xU) €r{'x {e}, Q.( Ei x r x odlu) x U) . (e}.tlycrb
eqe c ecTb tIc {Pao6pa3 oBa{eJrb r xrelqlti noJrHoe rHoreclDo reTor
f(r c d'), sz cqerqlroB. cBsseHBu[ coDracHo onpeAcreH[o c nJl-
npeoopasoBarerer A.

llotaer, trto no llfl-npso6psso8areJD B lr ttc -[peo6lr8o8arerb
C xo lro s(Hemll3Ho nocrpoxrb Ei[C -npeo6pasoBarerb C Tari qro yc-
,oBfie r(c)/ I paanocrarno clnqecraoBrr{n E-pasrcrm d€ !(t)
orHoeaTeJrbHo r(oropo, noreAeHre lul{peo6pesoBstern A mteer xapar -
repuc'ttxy A .

!4r taparreprcrrrr I coxpar*rr o6ogxaqexxi. nprgrrae BEe flpn
t,tccrel,oaaHr{r noseqeHrfi p . ,{crorlrlf, DnC -npeo6p$o8a,re,rb q }ra BxoA-
Bon pasre$e E pa6oraer crreAlD[[rr o6pasor. qr ocyqecrBrraer rpr{
npoqscca, m uf, rB rmopE( pB6r{T Ha r+1 orenr a gar$t ocyqec-
ctraaer nroxrpo.lb ral]af,reptlcrxx]t" h+2-I aTan). nep8Hf, npoqecc
cocronr a roAerrpoaaro{r l0l-npeo6paaorarea, B co cal{rartt, coorBer-
cralmqnrn craqmn lln-nlro6palroBarelr A, BTopotr npoqecc coclorr B

xoAeJrrpoDaHlltl Dtt -np3o6pasoBararf, C, TpeTtln flpoqccc scrmqrercf, B

8t6ope Bq)[rH 6"r...18 11 .0ca4e3rarrarcn rttce nporaefiyroqrtat
crHroBl(a oarnoS gtltx ?pca npoqcccos x qacTrrr}Iltr romporb rapaxle-
PXerxKlt.
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t[C-fipeo6paso8aretb G tlreer a+az+z cqe1tufta: s l-cqe
qrrfioai E2 2-cri€"efi(oB rl Aaa Bcnorol|aletrrt[fi cqeTqlra. npoqecc
IoAenl.tpoBaHxr lo-npeo6pasoDAteJrf, B ocl4ocrBrseSci rorEl(o npt.t 

'Io-roqr l-cqerqnaoD. npolecc xoAe,llpoEaHri EIC -flpeo6paaoBarena C ocy-
qecIBrneTc, ToJrbto np}{ noroq[ 2-crr6Tq[[oB. llorHoe rHorecTBo ltoTor
trc-rpeo6pasoBr?rr c, rfeer nrA !r = (zo)uqo, t3r rX xqr , rAe
ro = \{zo}, 4r/ = {r/\{zo}, 1s i s 3, r:'= (o} u ( (x1,...
..', r(,)l xr = (Jr.yr), o lyr s4' 1<1<n, 1<a sk.z r
, 5 jr< ...<Jos k.r). l{slAoi Er-p8srerfte v craBarcr B coor -
BercrBre ee O-pasnetra v", !-paarerxa v', 2-paanerra v' , 3-pas-
rerra d, n1e v(x) = (vo(x),vi(:),v'1r),vt1x)) .qrn Bcex
xl e . CooreerclEerxo 6yAer FoBoprrb o E,{erxe v(x) I ee 0qer-
f,e vo(x), {-xerre vrlx), 2-rerre v2(x} 3{6111g vtlx).[o-
Aerlpoaanle El-npgo6lnsoBArerf, B [poBo.qrrc, ornocrreJrbuo {lnsxer-
xr. lloAerlpoBar e tlc-npeo6pasoBaren, C nlnBoAxrcr orHoclreJrbxo
2-pasxerm, 3-pasnerra cJurrxr AJrfi Eqaerexrr l ncrroB tr ornensxrlr
BeporH ( Hanp{xepi Bep[IlrH €r,2 3L < n+1,vj,vl,1sJ =k +r).
ExoArxaf, pagrefra tt : -nF ,o6pag oBaTers O ecTL- f.-paarerra, lAe
r. =(zo) u(o,o,op) 1 oe ro ). flonacrb B aarrrDqx?elbxoe cocrorxre
I Ic-npeo6pasoDateJlr G rorer rorbno BrmoJlHrB nocJreAo8arerbHo n+2
suna, lipr orox Ao,mHH 6urb Arrf 1 <ls D EHnorHexu nolBTanil tai-
"a' orana I ll noAgran "a" arana u+1, Hnre orucaHN noAotanlt
"a.-"g" 1-ro sranar 1si< E+1. EIo{Deo6pssoaareJrb G HlqxHaer
pa6ory HqA ExoAHoI tz-pagrerron F . Cqnraercf, r qro er = €r er =
= qo, al = 0,1<tsB, 15: Fr Fs - Dr -pesr.erxar c],..., o! - ara-
qeHrn l-cqerqxroD, o6pasoBar$rre Ba otane 1, 1=1S [ ,

a) Mogenrplrerca pa6ora Nll-npeo6paooaarern B, Heq{moqero B

BepoxHe er E cocrorll|r qr€E oTHocrTe.[rHo l-pa3rerltrl tsl-, np[

sxaqenr.rrx I-cqcrqrf,oa 
"]-.,..., c!-.. Ba6on l{11-npeo6pesoBrrori

B ro,qearpyerea BtJDqrre.[bno Ao rarrar coorBercrB]mqeno exaury [UI-
[peo6pagoBarem Bl , ran go rarrar coorBercralmqero nonagerul B r
aaftrnqt.trerbHoe cocrorrfle. lpr nonagamr lll{rpeo6pasosare.lr B D oe-
rrDqlTerbHoe cocTon8le tt ycnaIHol oftoHrlaHrr rlAcTlrtrtoFo roHtpori
xepaxrep[crxrc.r (cr.xrre rpxleuaxxe I) tEc-npeo6pa3o8arerb c nepe-
xoArT r n +2-ry erany (cx.Hns "xoxrpo:rr xaparrepxcrxm'). Ecrtt
xoAert{po8aBxe l{n-npeo6p8osererr B goaegeno Ao cfiaqra,io o[peAers-
ercr cocrorHlie Q1a1ra roropog nona,q,a3f lcl-npeoopasosaferb ts E

p$yrbTafe farTa coofDefcrBJ,Dqero cftaqryrr rrpoxcrolur neper(oa r
.qercT8r.rD "6' srana t ( cr, nprreqaxre 2).llpr EulorHeHrx AetrcTE[, iai
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Er -pesrerra tt-r npeBpaqaerct E Er-pasrerr$, v.rrle v!
,i = ,i-r.&, l(ar.qotr BepolHll v ,rlpxn4araraqen ]rerolopoxy
c{opuxpoBatorory IIpx rc[e,ltrl)oBaHt.l]r l{11-npeo6ps.eosareJ8 B,
rl-r(v) nsrenaerca na 3-rerry vl(v) aJregrDrFr o6paso{.8

Barelbrocrb ,l(v) sxocrrca napa (J Jr) recr4 aetr[xria v
JtefxT ! 8crl(y J inptqex

y=

Orprv=v.=vJ,
,, rpn v=v;,vlv'j
2 nplr vlvl ,r=v"
3 rpt{ rlYj,vlv:

= Ps-1 .:

Yqac{ryr{ '
3-xerra. :

nocJleAo-

nPtllq4 -

IloHsrtre lruecrrr rrolorncrcr aaecb rar re, tax f, Brre arri noreAexrrs
9. Eclr npr' roaearpoaero+r .l{ll-npeo6pasorerela B cQopflporax yqac-
rox J , x.oH coAe!trxr lgpeirP AepaBa e i to aro oanorrHa€rcr yn-
P8lrmq€f, t oroBf,of, E[C-fipeo6pr8orr!€r8 G .

6) ocyqecla;aelca pr6ota Ellc-rFEo6plsolaterr C, armuerrono
!!e roaerxpoDarua, Hattrrrelqeno E EeporlH€ er ! cocrorfifl q: or-
HocrrgJrbHo 2-plsrerrtx .v! npr.r ryrcau gHr!$Hfifir 2-cuenirxor. I[u
lr[rorHar rl AefierDxr "'6i s$rqelrIta l-'cqafqxror H6 rg]reH.orcr, paa-
re*a, vr npFlpaqorci B prsrra!ry n , rle.{ = r{ npr J = 2.
Bocre ernoarsro{n Acicrltl, t6i ?ryarrm4f, FdroEftr E Ic-npeo6pa -
ao8lTGra G JfioIlrtcs. ! roPHG lrPalar r z-eqatqixr rec. rlcirt iy-
.[elo6 aHarteHr€. r.... . ': i.,.

s) lloAerxlryoccr l)roora tlc-npoo6pasoDareii C, srm'rernono ne
ypqAiorHxe, orHoctreJrlxo 24rsretrn ni np, uylcrtr srouc:u*
2-cqorrflros Ao aer nop, nora 6yaer npoiirlic.lrpoaaa--slcog

( e,q3,(9,..., o) .{l-E (€ €r'(t ;0.:...,r,q),ri)

rlprl k€ a.nocae srono nrplr rn 2-cqerruros bnycrm!€tcs.a qridio J"i

t nGllccurrarrci a (a +s"+ l)..fi. cqerorr; Saro. rao1.rlpyexas id6ou
trcdpgo6ptsolrrcra C., rrmucmroro rI. yrlatts.rme, orHocxia;DHd
2-pasrcrm { ,rp-,. ny*ro sHaqomra 2-cq6rtgnoD Ao lq:r'nbp; gotor

6y1er. nporogprrporaa rulol. '- j'

' (c,q3,(o,..., o),{),: ie,6;.,(t,p,...;, o),{). '

Ilrec nocJreAosAre,rbxo on!rcroqrrcs nepBrn z-cqertsir r
(s+e.+1)- crranflxr nprtrr snaqeHrc (e+ e"+ 1)-no cqartfixa fle-
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Pacuaatcr t (!+a.r 2)-I cctur r [EoaaPratcr ycrors trr't+1.
Fa'I rl! l/ctoDnt lrlalrlo. ro E[O-oFodpreolalarr 0 art!fitrllgDer.
Itrm (ro 1).. , (r + rr+ t)-l crorrrrr nortna! lntrttrc qfrD, .
(rr rr+2)-t eertrr uoritrm lllalrallo t .foqA a!C-rp€o6F!o!a -
tGr5 O. ,pllclByt nq,.naprarrDorrto r ta ralefiir Frol lal]rHr
lAaf l.! mlfli lqlcaa !tal[ ao 16 mPi Bon or !lrt(6! llr iorqsq,!
!G![tsr r nocrq$gPo ! Icln, !6 r[aao Frra np rqAc8Polatf,r
m-nDco6Da.ola$rr B. Qporpcraoo np. IE !..r tt€Es no Arp.ly
8lc{rpoodFlort€rt o locrlAonlr$tlo lDsGDgr ttGqrtfla
(l+ r.r2)-no cqstrfn tarrqm ntrf, tEqlp tl. lel:ory Y ofl ID?[
orirranm t - Irl.CHot lrmarcl te[ar6Fdt ltoatrro Etct[ no [eF!y
oc E€troa e r nocrq1oarerLro yi.ctorr tttcaao (ra.r9)-ro c*l-
rrlrrr Elo-ap.o6lrootlarD O rDI Iryralo{ atl.na r (-o rr+ 2)-no
ecarn tEoirr rr (!lrm o6peoa onpqAp$tr0D) r€pory cl+r ,
Prp lc.^.1 = t . .B tt!c!nD!.tc oopflPlratct Fmtrr B r n[e
qtr) :- iltO npr t I :..n , u(( :..11 . {( c,..) rryr 6 <J sz .
XalI o6tDflrorucu llic r E!0{co6Da.oararr o rlr rr.na
t,131 3..1.

lluctrrc I r o.t'. llo lqy oqyrFslualr rDal.cc. t o8arl-
poenr m*fco6froorrari B nEotqfrrcr tc{Itlra msrpqrD raFr-
raFslrn nocpqAelta rl6s r coclo/flt llqFttdl.l Forotn
lEo{EaooFaotardr o . fr coc"om t oEolqm ra Elor rr,rra t{i
ttolnrt r$ooo qr6oa rs raFE!.FGrE y m n{rqr cf,
! t, r... r t ., t. q,oirrot.trr tllraiFcirn ?o cororyurono
moillrr m*pcoQrcorrrrr 8. qrqlru{re.Fro r rfrrly trDo-
rD[ lr lca nDqEGrqFE ]!|rE r l. nDrF.Gntl|Qt -srr 't!-IUTFfO alrtr. slo rra6o.ts €rataclr qro lrtrrrqrcrrra % arcr 6t !a no|'trt alrm tIlqoraa Ao {Frrqracrr[ e ryJ.rF-r a.!.!,Lt ...., I.11 . Elo-lIlrodDalotr'.rD O lqtrt.anct.
aa rolrto. ool.l,!E rsf,lra !rot! qr6ctln.cotoruuloa tre
rrga-a m-e-dlpaonnrt B rofiaqruuro cocrorr ls rr1 cocry -
DrIrE $rmt. qfl- laldqr r crqr[Flt rl!.ry olrtr.! rqlo-
rrDorlra oaAcIfFFo caior lL-opoo6prco-latr A.

ll@2 r n.'a'. Ibco yqrrr4r Dorotn EGrpo6 -
Eaoranrt o EoItlGr r lrall r I c clQly.' trq.t c r tQ-
.rg 3r . .llf eroco oa oqrcrraacr r- r rqa tfEaa. r olqEt
xqllraForaDorlo 8q[n rcr DG tro &DqI lo !c nopr Botl
lllt! rl. ratDer c. . nocrpre oco6rr o6paa ot-i ar rto r
notorrai aa tar . h rromr rlu Llerr, rrn o66Eaaaa-
[ laFn t. raElDlc]r.
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&q!l4rc glDqrptomat lcttorlatlltrci rl r.2{' ornc' .[rr o-
60r. rorcrr 1l J st-.r I,D6OI !€Drat[ I tlraclL , llllEl slcl-
crlo Y.(r) 'na!!doc llEcllot ofi&crlstua 8rcq{oal lqur
r yrclL , .tr@ctt l|lt tr(t) lqlplct rytlnilxr o6Foor:

tr(:) = g1 qf, 1lJ 3rr r

Y.._..r(..) e(y1(p. (r.) rq,c(r.)rr.)lre va.-.(r.) , t. t! -t),
v..-r..(t) a (trr-r.r(st)) o, ntr

tr.-n.r(t) ltt Falrl n v..-r..{r.) I l)
vr(r) e rr(r)r nF 3 < tr rc tt.t)'

I . 3tt.

trFl ra i rr,
r=Wr

vr(r):Spalrl w"k) lll nl r.:r,3(Jr rr (ri,v!).

firyrn oeoanma ! lrcacrtar rrm v.(:) ns!.rlorrnr rFmqncllrrt. 3lcci oucgrecr nocrq!|f,l l+2-l
rnas Dlto ttD0-Qao6F ollt. o . ot rErorfliercr nlxr lrcroaErr
qro yla lrcorlo npolqpr t.E rtr I rfi4nr! rrDemcpctrn. at.[
!+2 F!6r!.arc' tr trolDrarr. tl glo[ lr roroDE oct[pctlmi-
cr oporDm. coqlt rctrqyuF tl.roroDot qlll rofiDorulofi cx{!,r4u
r.!:rlqe[rr ? . trrcn qptu r.rol [oltlatr.

'lbmporD clrrer (Jdjl.'r) '. SrGc! Iitcrni rEo-flpco6-
Iaaolaratr o ll&IrDrcr no crqA!,qlt crg. Bomo Ata cry-
rrr t.O , t.1. &e cffu t=O ci6 rsar rarol !tA3

- rarFnlcr tqyrl[ n !]rcqHasl.,cr ! cqcn nr rrr![rrbHoa
tflcro 1 i

- atr ! = 1,2 prclao r3 ropu acpa!. tru/tt[, onlcEllr.iea
,qacror J. . !rcn.tl.uEaarcr, qro oll cqA,aFrt laF.try IIIII 1,
o'rrcrrlraRc, r orsracrcr arr lat[rr (o6oxan s urpo r. )i

- trEotcprc,rcrr rno :, I r. r alr lcFllr ir. f. r FIc
r.e t-.a r t . 1,2, ulrorrrarcr. no rtattrct $pa, oatlo x8 llcro!f,I:
11 , 1, i rF qnrllrdr ! rariy J. . D = 1,2 i

- !rcnttl.trrtr€lCrrrrro lr.Docetr3rq€ Yjr(rt) n Y,.(tr) nlrc?o

(o. rrpmrcerr 3).
&a crytst r=1 crs m.! raf,o0 tr[,:
- crPorrcr ! ctrarrflrq rucn lvlr l, Hr l r npoaepaelen au.

nonuoerE ycrorrr lv!. I, Fl. l< lr!..1. l"l..l. Olrl = O.2, .
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Ecar ero ycloDre HeE€pHo r raqgd cryqrc (E,.ar ) = e r), to
npora roAxrca creAJDqoc Aarctla6!

- npolepsercs lrnorrdnoctt ycroana (a,rir) = tL,2r, (u,v) .
. (v,:,vl),u\<y,.(u',v,)= (vj.,"1.,),u,d v., u<u. <y, v,<v.
r{r[ u < v, . Edm IIo mtr,on ftoxrporbHoi crrrjlrr$x ycuHo ycraHos-
,eHE ngpgqrcrcHrtrF crolcsra, ro mc-npcodpreorrrctb c norrlAaGr
I ArIDqXteJlbHOe COCfOttttC.

[lprlerrarore 3. Bcc np clane crard roHTpora cxlyergl (Jr,J",k)
peerxsyrrcr oqGuralIa. o6pasoi lfc{poo6paso!.rorcr c r f,oropHf
rrr sroFo rcnorEalcr rorlio (s+e.+ 1)-i n (e+a"+ 2)-l c.retrnmr.

[crulqerure cocraarier p€l.,rtlgar$i npo!€pm ycrolttr v., (rr) n

n v. (x,) = l. Om!flr 
".* rro-rrpebOpnuoi.rerb c o"*"""#rn ,*-

Bepry aroFo ycroena. B rxoreclai Y,"(:o) colepmlcr xoraqroe wc-
,o orr{ocBTerEru grLqoHrfi BcptHtl r! yrrscria J" , llporepn 1rc-
aorre Vrr(rr) n YJz(r2) =, cocroxr r noataAorr$arbHo, npolepra

yc.[oExi ,n I o., DAo u! - npor:rlotbaoe orfiocrirtbHoa aHrqcrte
BoFTBE rr !n crrr Jr. npoaeprtrr trrcroun urlu" flpco6p.soelrerb
c npoloA,m crq[J,Dr[o. r$nprelr]lHnpo8rsru o6psor:

- rH6lllraarct Hayrll, r glnorarBaercr D cqcfirrlla Haq4]arbt()€ rEl-
crotS

- s3r6r HqAcrolrrrflpoltnno npoleprarcr ( o6Hapylrrrarct) !r-
rrortf,nocrb, no xparHe, rrpe, oAxoro rc rarlo( c!onb"!: a) lurl <

3t< f u2 lr 6) lu?llt <lu, l, B) urG at-ra.a', L=1,2,
a, I a, . L!f, rono r$o6u, fler B cqeru{re wciro a ,nporoplrl D-
6oe xg yBasrflfirr cloict8, Elc-npoo6pasoBrretD o rGodxoArro flpt
orroqarfiol Dep{ne r 5nlrcrre J x tnirgr$xofi cnoco6€ autflcrcrIth
ee orHocrtcrbHoFo arlrq€lIrr u o6rlrplr]lrD oAHo r.! lrctolxt lu I < t ,
u€ ar-raA', a€ A. Orlmcr, rrr alc{pro6paonlarb G oclqecr! -
,r.r 5?o qlr noroqt EIc-np6q6Fso8ir.ra C. Jcrouc lul< t par-
Hocrirbxo ycrorrr lrl <t. nllc"L y{rpalrDitl lorolra t!Io-nl,.o6-
paaolarcfi G rl.fo[lttci I roln6,[cpa!a.r, t;o Gcrb SHaqcltrti
(a+a.rl)-ro' (e +4"+ 2)-ro ctrrtlrro!. Ilpgppn yctotm lrl <t
,lAe" raft. ,{prreroru lErpllroqef, noroBrr ra ropHi Aolrela rlqAotcl[t-
ro{F)laHno EEepra otfcrlrratca (porcc oco6o o aq3rflla 3{arrotr)
BeprHa r . &ler crqrcr xs lefmu r ! rolExr gepels qonporolgt-
ercf, ErqrraHrer oArrrq E (a +a.+ 1)* ctrGliErro x npt6llte er
e,q,roflq B (a+s"+ 2)rr cqerrtrfio. Etun npr nbnqg$ n ! ropeHD Aepc-

!

I

t-
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Ea oHarreHne (a + a.+ 1) -p6 crrerqtlra nolortirerlnoi To l* I < t ,
mlaqe lxl 2t. nocre arono E cqerqrfi4( ( o6patrru nePercqeHxer

€.I,nuq) BoccraHalrx8aDrcf, llcroAtts sBaqeHrt t'o. ocraefcf, ngl
lxl > t onrcarb cleEJrqJD npoqqAypy.

"llpoqealrpa florcrta t-ro clraora otHocrreJlbnoro sxaqeHlfi Bep -
umu x t^lacrf,a ! ". irTa npoqeaypa sqaBsrcf, perypcrsHo. B t{qoA -
mfl noreHT a (e+s.+ 1)-n cqerqrre coAeprnrcf, qrcro t . far rar
vr(r) = (r) npr 1sJ <krr ro E aror crl/trae npoqe&ypa oarrr-
qaelcr B rarur Aeficr8r.6r: ynpaBrsDqaf, roroBr6 or xopfla AePeBa nlx)-

AExraercfi DBeItr Ha t [aroB I BtaoAltr Ha BgpurtHy v 4mxu t.aa-
rrorooraer crrooa a(ae a' v = v'a), ABrrercr,lgree DBepr( ,qo ra(
nop, nora He nonqaer Ha BeI[rHy r . Ec.ul ynFrocb ycn€oHo saBep -
[ntb yxasaEue ,q€icr8lr, ro srllr ncf,oltr ct{rBoI a o6riapyreH.llycrb
J >kr . ,cJroDrrcn, uro 6r(z) - Ilpo]rgBoJlDrloe omrocraatEHoe aHa-
qeHre EelmHr r !ruiclra J . BooxorrE cre,q,laocle crJflar:

or(r) se,utno a rr.le 6"(v)y, rna ye (y;,v!)' 1 . eJ'.forga
npr lvl <t Ha nJl.lr 13 v Bx selE{xoi w, lrl =t r onpeAeri -
e{cr t-n c]lrBo, croBa 6.(x). npn t< lvl t-f, c rBo, cloBa
o.(r) ecrr t-f, cnrror c.roia 5"(v) i' 5r(r) aqAaHo B rnge aeaoro-nonc.roEa .qrmu lxl crosa oa(v),
n1e v? {vi,v}}, r(v. tonna t-, ctr8or crora 5r(r) ecrb -t-I
cnEoJr croEa 6a(v) ;

J = k.-r+1-, x . Gr r 6r(r) aeaFno r rrge 6r,_.("b)r .
rge r= 4(po(v5), $,a(t),lb), b = tl-l. Torga npr' 't s lvb I
t-i cxrBo! croEa 6J(r) ecrb t-[ crraor croBa {._.(rb). tftla-
rc oH o6rspyanraercf, noctEAcrror Elcdrpeo6pasoEarerii d , rrmuan-
HOIO Ha ynallraar e c Baqa.rbHof, B€lDrHo' a , aBaqeHtlrrr{ 3-cqer{.r -
ro! 1,0,...,o r orfloctrroJrbro 2-pasr€rm tj , cfiogrporaroron ru
nepru: I aranax. 0s o6xap1lrxaaercr cor acro-onpqAerremD O[U-flpe-
o6paaoDarert rie$ t-I cllralor croDa ur nlr.r 1. E, vt-r = e3,
1!rln'-h=r.o,q=d.

IAreei Arr ElGllpoo6pcaoBarem C Heo6:(oAfirc norGaarb i q{o
ycroDxe L(A)ll paDHocllrbxo cJ@crBoaa]ol! E-Irsrsrttr F.G L(l).
oTxocnr€Jt!'Ho roropol noseAellle [Ul-npeo6l]Bso8atoIt A rreer xa -
percoprcrll(y 9 . B ogry ctoporry aao noqrx oqelrAHo.lla c!,qecrEo -
raHf,r lmaralnroi E-tErr€"m F, crqAyer, qro F c L(c).FAe 1-pee-rerra F rarolar qto p (r) = (pt(r),p,(r),F,(r),0) ,qtrr Bc€:(
r I a. 0ro ecrb crqlcrrxe roFo rprra. qro.o6lB6arEas Er-pasrer-
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ry F i lm-npeo6pegoEater! O l.deTr E qactHocTltr ErdpATb Bce
€.r..rr€.+l E rorlHoclr{ TArrrarr ral(tlxll olfl B@r EDa IIpx o6pa6oT-
re t-pesilefxx L.r llrl-npeo6l,asosareret Ar Tonga g.an ,D6on Bep[xHE
x ralaoe ee orHoc[reJrbHoe aHaqeHle ecTb cHoBa x . om![t tTan
nxoxrpoal rapaxfeprcrttrt.rn BrnoJtHrerca rprB[arLHo.r nocrorbry pas-
, rrnHe Eepolr$l tlx€or pesrlrrHce orxocll1e,rbtm gxaqerqr. llrar, us
cllqecrEoBanfif, E{raarerrx F € !(.t,) creayer L(e) I I .

Aoraer o6perHoe. Ilpfb p - E2-ps:]rerKEr pa6orar EqA roro -
pon E.Ic-npeo6p8oBarerrb G B![rorHrer 8rle]fiararnnle D+2 olana l{
lonqAaer E aaEtDr&retbHoe cocrorHne. .[omtan. um AJI8 ,D6ia Bep -
[r{Htr x J rac$a Jn tl BBI0THH y ! racTxa J, rxeet }l€cro creAy]qee

JnBepqgeHne3 eun p0(-) I po(y) , ro -vr.(r) nvr.(v) = d .

. _1.{o rro{-) I po(y) caqnyer xl y. ltpore roro, Tr(z) s(vlv <

6 5ltl1a:ra,D6u urrcra 1<ts k., r BeIlxHn z trniecrra r.Bce
BellxHrr l^tacrra l pacnotot$m B AepeDe D rla II]mx crfigy BBep:( xg
Befnrnr u I Bepurr4r v, rne (u;rr) = ("1,"i) . 3rnqnr,rorrro cqr-
rarb, qro lrl = lvl. x I y' Jr <J. . Boobr.er Eeptrrrs rr 'rz,
u,e xr - Beloxna lrlacrra J.,!t = 1'2'tar, qto lrr I = lt" I,
t, I x" n Arr B€IrurH I,i (-.
rpanHen repe. oAHo t.ls JrcroBr : il

x a = 1,2) rmoaxaercr, no

S

A€

= 4 , r1 He nprHa,q;enrr lnacr-
rql Jn , n =1 ,, Bepxior :r rr2 orpe.qa,mnrcfi elrHctBeruEa o6pa -
aor. Ha srane 'roBr?orb xapartepucrrxr" 6110 ycraroarero, rlro
Trr(*.r) nvrr{*.) -- I , 0rcmla corrracro cnoco6lr onpeaereHlr LHo-

ecrE orHoc!{Tenbl@( sBaqer {, EepurH JruacrroE Alla tD6[a B€III|H
zt, zz , r1,e rn - B€porxa lnracrxa i.. r"( 2", l =1e2rnoay-
vaex Yr.(zr) ntr"(2.) = , . CJreaoaaremno, v,r(r) nvr.(v) . d,

Tenepr no Ez-pasretre p r coorBercrElDqgf, e[ o-trsl€Tt(e
po nocrporr t-pasrerilr Er€r(A), Ora onlegemelce Hrlrc ?af,i
qro noBeAexne pr [Ul-npeo6paso8arerf, A HqA E-pasrctrotr Fr xre-
e? 

"y 
fe raparreprcsrryr qro x noBeaerfle po l[I-npeo6paaoaaleai B,

nporoAe.upoEarooe npr p36ore E'Io-[peo6pa3osarem G HqA Ea-Fs -
r.erroi |.t . ,qy'ri D6oro yqacrxa J , 1 

=J 
skr+r r coxFHmrct arla-

verue yc.roam v;4 vl n croEo y ! rAe uy = v,(u,rl {"1'{}.
Orrrqxe rcre? cocroalrE ro,lb[o E lrr6ope B€l[rB ttlAe Gr ,relAF, ra
trofoptot ! crlBae noDeAeHri pr 6yae" rtdPaHa tl3 rtloreclla ofHocr-

"erbHi8 
sHaqeBri vr,-r.n("a) r o6paaoDerfiono IIIu noEeae f, go .
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B qetor rel$li lnracror J noaeABHxr p nor! taercr cABlrror lnBcr -
m J noEeAeHm
Hra pr r To x
lyl = lxl . npx

po rar, qro ecrl x - EelrlrHa ! racrl(a J noaqge -
G YJ(t) r FAe y - BepmHa truacrxa J nosqAeHrt po ,
raror nePereqelflfi lnlacInoD HXrArXe Eeli!ru{a x rla-

o (x) I rro(y) ne lrory,r
(x) .o v t2

crra Jr x Bepr{Ha y ! {acrta Ja npr{ p
crecrrTbca B oatqt n Ty 16 EeFrltHy, nocl(otbf,y vjr

BeprxHstlractItiJ.ro pr(z) = po(x)

k)=6
corrJacHo AorelaHno!ry Biee llTBefEneHxr. nperge qer onpeAenrrb
t-pSorerry pr . m of, Beptxe x SnracTra J [oBqAeBrr po'lsJ <

3k +r . rroctaBllr B coofDefcrdte rel,ltlHy f(r'i) cre!,yDqtr 06 -
pas ora:

f(x,;) = x nPx 1<J skr '
f( e.rkr-r+l) . t(v. *.-r) t (r..(vn) 'q *( v.) ' tr) '

nae t = t,i - 1,

r(r,1) = f(e.,k.-r+1)v nIM x =ery, kt-r+1<J =kr,
f(x,J)< f(e.I.-r+1), lt(x,1)1 = r nPtl c. = 5v,

kr-r+1s J Sk. r 2 313 n+ 1 .

Fr onlrqAe[serefi tar. Ec.lr z=l(r'J) A]it Beroropoi
B ocrartrlc sr)'r{ar6(

F,(z) = o r FAe o€ \tzo ) - npousBorbrafi ffrrcrpoEarfian rerra.
ToFAa Ft€ L(A) x B crry rrsrolem{oro arle notegenrr [IJl-npe-

o6pasoDa,refi A HqA E-FsE"xoi Fr lrreer xeFmep{crxry !.l4nax,
ycJroB[e L(G) I I srxrsanexrxo cy@crEoBaH[D gaBeIneHHoFo noEeAe-
Hxs pr llJl-npeo6lrsolarem A c xalnrrepnctrron 9 nql Heroropoi
E-pasrerxon Fi .

Jcrosre !(G) I d aQfermaxo paspeuxro [I]. Iarlr o6peaor,
feoperaa 3 Aoragara. B toge .qorasarollcrEa 6B[0 !rcTaxoBJleno

CJEACTE{E 2. Cyqe c r Eye r arroprrrr ro-
ropHfi no ,n6Er IIJI-n p e o 6 p a I o s a r e a r A,
xHotecrEy t r.t ,D6on rapar!epIcrll-
xe ? onpeAeJrier, cyqecrryer J[u E

IHorecTEe D(a) E-pasrerra I . orHo-
cnreJrbHo xoropoi noEeAerBe IUI-n p e-
o6paoorateri A treer xaparrepxcrr{-
Rv I
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.qlr JD6olo flJl-npeo6paaolaterr A tt JD6rx Harlpa.,rru qrce,
al,n,r n!rcrb yeroBle O(ArA,r,r) @Haqaerr qro cllqecrqler ito-
DeAeHre p llJl-npeo6paaoaarern A, npn rorol}or on coBet[aer He ne-
Hee d noBoporoD yflpaE mqefi ForoBtor o?Boo.rr€ttro Aepe8ei He re-
Hee n craqf,oB I Be reBee ! noDotDroB oTBoct{TerlHo HeroTopoFo xs
cqe$flrot.

C,ftiqCmIE 3. Cyqe cr Byer arrropxrrr ro-
TopHn no ,D6ory IUI-n p e o 6 p a s o B a r e Jl !
A [ ,D6rr qIcrax d'a'r onpeAeraer,
lreer tt recao ycroBre l(l,a,n,r)

JtUllA 2. C y q e c r B y e r arropr{rrr troro -
pEI rlo Jr!6ory IUI-n p e o 6 p a s o a a r e tr D A

onpe.qerfieT qt{cra il,lrr rart,tei q!o yc-
,oBIe a(tdirDr,r.) ,of,tro iipt| Dcex il',nt,
t', TarllXi tlro ErnOnBaerctr nO rpatr-
nef, repe' oAHo t{g HepaBeHctg dl)d,
E. >[, rr >! .

A0I{ASA1EII!CTB0. 0npeg,emr nocreaoBare,rbxocrr rrorecrr ro,
ri,... , cocror4o( ris rpoe[ qlceJr rarr qro ro =-((o,o,o)) , a

".., 
aa,qgercf, no xr crealall[fl o6pasor: rr+t= { (aqr!-.rtrr) | sr

ndiriaerce yc.soB[e !(t,nr,a.,nr) r.r cyqecrayo! lpotrra (nn,u.,rr)e
€ I. aarari qro u, Sn, Snrd r t Sd 53 ). B cr.ry cregcrgm 3
rrocreAoDaranL8ocrr rrroeeCrs Io,Ir, ... [oHctIlmrxBHa. I{pore to-
noi EaqrHai c Hef,oropolo xouepa L m.eer r" = xr+rr l€f,r s c[ry
roFor rrro A ecrb lul-npeo6pagoBaratb. ToFAa alr!,! ecrb coorBe,rct-
BGIflO rarerBrbllp axaqeHtlr nepDotr, Brolro x rpefbei rooparmafif E

rpofird( rs ffiorecr8a \.
CrlliApTElE 4, Cyqe c r B ye r arnoprrrr., xo-

ropu, rro JID6ory IUI-n P e o 6 P I s o B a r e Jl D

A onpeAeraer qrcra a'[.r rartre, qro
Ara IU[-n p e o 6 p a s o B I r 6 , f, A tlreD" llec-
ro ycroBxr n(d)r qC(!), ml(r).

CTIIIPTB{E5. B rracce llll-n p c o 6 p a a o B a r e-
.[e, pasper]lra npo6rera o-nycrorr.

JIEIflI 3. B rracce IIJI-n p e o 6 p a s o a a r e r e I
paspeol{raE npo6tera eta6oi s-oItBrl-
BaJlgxaHocrll, IIpo6terr s-BrJrDqgHll,
n o-g l( E r B a , e H I n O C I lt.

G
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A0ltAtlAlEltb0lts0. lgncc lul-npeo6FsoBaref,ef, o6pasyer Holrla.rb -
HJto reraarle6plrr no6"ory E crty reopex 2, Ir r clelcrsrr 5 a taac-
ce lUl-npeo6lnsoeerare, pa3p€onml !ftaoam e npo6rerH.

TEolEllA 4. B raacce llll-n p e o 6 p a s o E a r e -
,efi pasp€![tar npo6terH cra6ol glr-
BnBaJleHTBOCTrr SfttDqeXll3, SrDt,lBa -
,eHlHOCTn r IrycToTE.

A0(ASAmlIlmm orq6rcr xs aenu 3.
.CllqqCIBlE 6. Cyqec r By€ r arropxrl, ro -

roprfi no rD6rr IUI-n p e o 6 p a s o E a r e Jr a r
A u B npoEeprer BHnoJrHlrocrb ycJro-
By.a r,r(t) s Li(B).

C,IEACIBiE ?. Cyqe c r Bye ? arropxrr, ro -
roprfi no rD6ur llll-n p e o 6 p a s o E e r e .a n r A
I B npoBeprer rltnd.rxIrocrb rrrtrr
y c t o B r f:

a) cyqecr!yDr E-pasrerttt Fr[rrF2
r ??prlHil -u'vr,vr Tarrer qr6 (u,p,v.,p,) e
€ or(r), (u4lv.pr)eor(r) n (r.,ur) I (v,,u")i

6) Or(^) = or(B) .
Clul-rpooopaso8aroib a= (r 

'u, 
E 

'aro,{,,h,%,q',8 
,D) HasHEa-

ercn llfl-npeo6pasoaaaejrerr ecrx ( npfi cqparlaHrx o6ogr8treHri xg on-
peAe,reHxt ClUl-rpeo6pasorarerr) Aonor8merbxo BuloJl,lorcr rafile
ycrorlr (ycrour I-5, fl. C.I2I-I22):

6) ur = a!,
7) o(o,q,q(qr r...r !.rt.1)r (an,....n .q.r))< ( ( ":,...

...' a,! 
'v,!.r) ltrl€r. 131 =., tl+r€ t8lut+ra.),

8) 0( o,q.c (a, ,... , B. rq..r) ,(a, , ... , a. ,1.r)) = y I., ,

rge t!.. - croro' solnctbno o6laqarxo€ r croBy L.. i
9) scrx b(o,qrc (irr..., a.,L.r))e f,xt).8.), to e(o,

q,c (ar ;...p \ 1L.1),(41,r.., !.,1+i)) c f,t x (e ).
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TIOPOIA 5. B raacce E-nPeo6PasoBare -
nen pespeul{xr: a)npo6rexa o-IlJCro-
Tll, 6)nPO6nerla cna6Otr SrBUAA,leHarlo-
crr{r B)IIPo6rer.a BxrDqeHt{t Ars o6-
,acreI o Il p e ,!, e , e H n o c r x ltryHxIlt{oHa -
JroEr n)npo6rexa al(tDqeHuar A)nPo6re-
r a 3 fi B I I a.n e H I H O C r ll.

AolffiAtUllcTB0. t(fllu llrl-npeo6pasoaare'b ag"erc' [n-npeo6-
paooBareJler' nosrory rto creAcra ] b s uacce Ull-rll)€o6p83oaareret

pepe[]nra npo6rera o-nycroru. l0lacc llll-npeo6Fsolare:tetr o6pasyer

HoptaJrbHyE riergrrr€6py'oTcDAa no reopere I noayiiaer Pespeoxrocrb
lpo6nexu cradon srElBare8THocfl..qFree no lerre I I leoperc 2 no-

,J $€r paoPe[l{rccrL ocfa,lbruo( npo6rex.
fut nportsBorbHu gJrererroB v,p norortt, rrto (vrp)t= v .

llycrb r - rro ecrao Bcex !-pasreror. ldacrlu{io. l-(hfirqroruror
liagoBer D6on qacrrqHrtr (yrna$oHar F: A', x - A'rr, nAe g(u'p)€
€ A'r (F) Arf, ,D6o!o croDa u€ A' x D6oi E-pasr.erxx ;r .Ha rno-
recrBe rracfltqxu t -ih|Ht0ll.roxaaoD onpqAerxn xeaoropde oflepaqxn.

onepaqra clmepno3'lqtls qacrr{ E+yHn|l,toHar4l O n H cra8x?
B cooraercrBle q.cTrlr&trli D+yHUxoHar Q rarrrrro a(u,F )= H(C(u'dL

0nepalre Bu6ope npr {rrcrpo8amror rH ecrEe I g E qacrxqnrrl

EilyHr$roHsrar C fl ,{ R cTaBilT a cooTBercrBle qacTntllllfi E{brHr-
qrolre, Q Tatrr qTo

G(u,p)r ecfi u((B(u,F)),) € r,
a(u,p), ecnr F((R(u,F)) ')l r,
He orrpeAereHo r ecer n(u,p) He onpe,neJreHo.

0neparga BH6ope aBrsercr ctrfiHon onetlaqler. E ee o6pasoBaxrn
(al(Tnuecrx l^lecrBJ,nt A8e oflepsqr{x crcrerr arrol}rlr mecEo( aJFe6p
B.ll,l4pnona [5]: oneparrra a-A[:lrr]Hxqxlt r onelnqx, ,eBoro yxHo -
refl{t ycroElr HA onelratop. Bapraxr onepaqnr EE6ope. ronAa R - Tol-
AecTB€fiHIi fi/flnrrona.i, 6ya6l Hasfrafb onepaqre, BeTateHrr.

E-(Bnrn$oflarc, gqaeraertre xll-n1ro61nsoaarerrru, risaoaer llll-
ihfirltloHa.[lxx. tty"r" df, - srFe6pa. xHorecrBo o6pas!,!ry.o( rompon
cocrolrr ns llll-6nrqnore.loe, a rHorec$o onepa${tr - rc onepsql cy-
nepnosrqnx x Bidolf,.

C,.[E;[C1tsf,!f 8. B aJrpe6pe ,/11 pasperxra
npo6Jrera TorAecraa.

Q(u'rr) =

.i

I/t0



,Ipficranre.lsxo. ollepaqrrr cynepn@[qrx x Brdopa HqA qactrqHir-
rx E-('yHrc$oriaramr rorho conocraErrb cootBercrDl,rrrye r aHaronrq-
xo na:]raerirc ongpaqrx Hqa [Ulr -npeo6paaonarearrr. Toraa saxrra -
xt{e Mecca l{,1-npeo6pago8arqef, orHocrrerbHo onepeqxn cynepriosrqr[
r{ Bu6opa ecrb rroAxracc xracca illl-npeo6pa3oBa?erei.

0nepar$,ra naperreJrbHoFo coeatltEBna qacrnqrGr l4lfirqnoHarrair
G I H craElrr E coorBercrBr{e qacrtlqHDu Ei$nrxq{oxff Q raxr qro
q(u,p)=((c(u,rr))r.(B(u,F))r,F). Corpaxrr HasBaHrer repeBe -
cer oneparyo naparjrerbHoro coeAnHeflr, Ha rracc lul-flpeo6pasoBare -
Jrel Hq[ E-pggt€rrarr (ne r3reHrrqrx po3retreruloFo Aepera B P$ynb-
Tare ero o6pa6o$n). flapaa:re.rtnoe coe,!,t{Herore LBJx faRlo( raaxponpe-
o6p$oBarerei A r B ectr rarpoflpeo6pasoEaretb C, AencrBlmlu.rfi Ha

croBe uG A' 11 DperlreTfte F crealml{lry o6p8or. EEaqaIe ralponpe-
o6pasolarerb C rogemplrer A r sanrcusaer a caor) narf,rb (r(u.d)t,
3arev ox xoaerrnrcT B n san{crBa€T B caoo narrf,rb (B(u,p ))' .tta-
roHeq, oH c[aq[or. rorrqaaer r Eelrlnxy (a(u'F))t.(B(u'F)'). Cae-

AoEareJlbHorpesyrLrar onpeAe,rsercr I Bl{ae c(u#) = ((r(urd)t.
.(a(u,p)) r,p) .

tlycu sf. - erre6par rHorecrao o6pesylrur roropon cocrolr ll3
Ill-(h8n$oHaroB, a rHcecrao onepa$ri - !t3 onepalsrn clmepnooxq[xr
B!6opa r nap&rrer bHoro coeAlHeHrfi.

CJIIACIB,IE9. B erre6pe d2 paspeurra
npo6rera rolAectBa.

B [6] ageleno nonrrxe rr-craerllr cooaEetcra!,Dqee norf,rrD :lx-
HerHo0 lnapHofi perrrpcrDHoi cxerE c gacHrl(axrl xoHcraHt. llycrr "9, -
arre6pe, molecrDo oopasJllqro( roropof, cocroxr l{8 rc-cre[ra rHo-
reerao orrgpaqr - rc onepaqr cynepnoguql{t{r Br6opa t.l flaparllerbHo-
no coeMH€8nr.

C.ltugltsl,lE I0. B arFe6pe .fl, paspeuxrx
npo6reru c.[a6ot I r ! r E a t e H r x o c r llr
BrrDqeHIn t{ o tr a x E a r e H t H o c t 11,

ClIiACtB{E II. A, r rereJrrBeiHrr yH.pHr.r
perypcr{EHux cxer c sacatralr ioH-
craHT PaSpeIrrr npo6reru af,r!qe -
Hlt, r a r B r a a Jl e N ? B o c r ll.

Bogrorraer ratce BoIIroc o ronnqecror onncaxrr a Er.mr paspe-
omartr reoprf, uEcca l,loGcrai peclloo8aDaerra noryrn8efinEal,l raxpo-
ntro6pco!8rctrr.8 tror rartr aareHxx rorto yrrratr reoIMD Sasr cBs-
.saHnJ'D C aETora..ralltl Hqa no.Illflrl liltHaplEr aepeBbsLl [2] , r pa,taep-

I4I



carbHyD Teoplr narl@ltlnE( rfice, co croreHrer x Aefl.flocrm [?-9].
csraafirJD c ABycropototn n troHeqtEan aDTo[aaTarl{ c oAHrI roHeqHono-
BoporHlr. cqerqrrou [I0]. B crnar c orxr Bosbrer rper(coprxyr Lo-
a6rb

M*= \x,o'Ni o'1,+,1 , ',pr ,p;r,(d:)a€a,{r)res) ,

rAe *- Hexoropr& r.'acc npeo6pa3 o8areren r sqAaI[D{x qecrxr$ue rh/flr-
I.[II.I B AA A. .. AT, A' - IHff€CTAO CJIOB B I(OHEqHOT AIOAEI{TE A , HE

HarypaJrbBor pfAe r sqAFr unon 0,I, onepaq{a croreHt{a (+), or-
HooeHrs .q,errrocr,I (l) r pasercraa (=)r a npeAxxarB pi!A'x,xA'r
-(U,JI), ef: ae u -tIl,JI), ac (-1) u a , raroBu, uro pn(u,l,v) .-
*.o l(u).v, e]r(u,a).-lul <n, p!(up).-!vl{u=va1 a lul
. a - 1).

Ilycrb B Cop.yra; nepBoro noprAxa totew, ttty AonycraDrca
ro.[bro croEapHre r qrcroBre n€perenue (r rotcraxru rg rmcca, ).
B cray peeyerrara Jlnrurqa-EenrrnroBa-lbprbnrrora r pa6oru [I0] ga
r.Homx rraccoB / trnmeepcaarron reop.rr rone[x ?7t1, oyger pasp€ -
ooa. Aro Bepror rSrrpo.epr rorgg 3t - rlracc EuH IloprHna c sr-
roAHoi reHro , He rsreHm!$r pa6oql,D r6xry r npoqecce BinMcreHla.
3arerrn, uro grBrBetexrrocr! AEyr raftrq ramrn A r B Exparaetcf,
{oPlyron

V uVdpr(u,e,v) .- pr(u,r,v)) .
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