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Aiir!;EPal4Eic[dE nPouitrcu 14.fi tiPE't[cnuxxE uo](Enu

I . C .llolo so !

llayqanrc8 lrpoEocchrr noILcBaDltxo arre6patrlrocftfi€ ctroquQxKaqnr.
lIonyqoHo flonHo€ 0nrcaBtr6 tarnr llpoqoccoD ! loptuttax nop6rrtlcn,l&0(
lloAenefi .A0i(6s8fl8 Bara8y.Iocr! rB0r6ctBa atnr ,Ipo(€cco! oraocureJlr-
H0 ocHolHro( ofiop€qiin.

ilH rlp€Aflon8r€€u, qlo rllllll!6Jr! aEaBou xola 6E c o,qHofi p86o!0
E{rprcrp! }, 8rolla no ,raopfltr flpoqoccorllutrorBeE8of I anr€dpa[qecror
,4yx€. 8c€ onpoAenorrlla tr o6oaHaqeBni rorEo Ba trr[ lEarrprrep, r II,2].

Cre.qyn 5€prcrps Ir fuloEy [I], oflpe.4€Jlrr noHBlll€ aJlDoopor{ecEn
c[l8rlfign{spy6l,l0[0 nloqecca, flnu Irpocro 8n[06pallqecso[o npoll€cc8.
llycr! o - EoBorulafl llyflBruosanEsaf, cll[HorypaiB Eoropof, oc,rB Hyni-
rccrlruo QJriirqrn (Eolcr8flrE), A - xo8erlgE0 €neaBnr. tnredpSr{qo-
cxofi cnoqrirlr€qr{efi maumotoa yflopflAoqeHf,af 'ret!€pxa 5 = (o, t,
E, R) , rAo t - HeEorol)rlfi ropr 6es trGp€reEEr[ cf,lHa[yprl o i E -
r(ori€rrraf, crcrer€ ,rorjtocrB uanp u(i) = v(E) (u tr v - reprru cl{}-
fl€rJpr o ); R - norerrxaa ci4cIcr8 floro{eHtrho(' peAr$Iltrn ErIp a :
p(3) - q(Y) (3loc! a€ A' p tr q - repl|[ cnrBaryps o ).

ikrAafl arre6p€rqecBafi cfioqIloru(sqll6 g = (s,tp,n) o[peA€.[a-
er HeEoroprfi npoqocc v(g) = llD 

"(E) 
cna.qylqnr oOpssor: yo(a) -

rrJclofi flpoqecc, vr(s) = E(ala: p(fl - q(fl< n , t A:tf, Eer(oroporo

iropserlt repxos -w 6€a lloPolrsflf,rr cxlBarypE o cIrpSBoJuItSo E F t .
= p(O), y"ir(s) = Et "'rn(s')la: p(P -q(va€R,6r ' (o,r,B,R),

x AJIE BeBoroporo roprela r- rsproB 6os n€poroHErB crrEa'rylu a
cllpaDeArxro EF t=p(6) r EF r = q(i) ]. Oerrr,rec6l 1(S) ecra
fipoltocc paAyx4}Irl lepla t B [HrtrlfiaJlbHot crcrer€ rHonoo6paa[rr onpe-
.[ora0r0!0 10&q6crlar[ r.r8 E .
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Ottpeaonllr relloP! flottf,rlo noalrlllttoro [po4occ8. il]crr oA -
cl,lrngrypa, co.qoprSq€s allf, lcSraoro e€ A 3 IOqHOC'Itr OAXII oHH3pHdfi

np6Anr(8rErn c rE.[ Pa rI flpx aroir Pa l'Pb npll a I b. ,[pJ Mx

c f!0n0r c riisrJpa oA no coaepullt.
IloanrEBHaB roA8,,Ir ciirtsa'rypH oA - aro trop8 (frL ) Y, , Me

{ft - uo$aJ6 cnlEarypu oA 'a v: w-l?tl - tiJ liol}d qrfi ocitolHoro

dnorcc,lBg noaeta of rafia;r qro ruorocrBa {("'v) I vx= vv } tt

((x y)lzC!= r"(rx,vr) ) r a€A r flop€qxcrlIrs. iloHt'rt{€ no3t{rnF

f,oti loAenx BlaAego E [r]. dEIJt lt silEu€f,'! n alori loaeil'lt seiAlor He-

roropllit npoqocc a(r,@Y) ,itoroprfi onp€as,If,orcs cne.\loqnx 06pa -
oor: 

cG ,Xtd . ri.n cn (u , ?7t) ,

lAs To - trJcEofi rlpoqocc.

rrln,llt) = x(b I CftF lcro(o p) ),
t^.,(n,7t) . x{t.t^k,At) | d? r ro(n ,c) i.

Ilpoqocc r HSaolor [roSrfrllBulri 0cJt]1 cJr{€cruD.! tio3;I'llilsllaa r0-
.qear (?ct'v ) craraatypu oA I aJl€[eflt n< lm I lat[srtiro l.
. r @,al). ucrlr orfi€8arsca oI lPcoolsfllln llopdq,{cJru ocr& rJhore-
Ctra ((x,y)lvx = vy), to rlr flonyqflir rlofls$lo fl€peq]icnrxoro rrl.o-
q€cc€ .

octloBnE[ p€aJnrlaroll pa60,rr fl BJrfl arca cneAypr{of,

tlioPEilll, ArrlIraJrofl afl fl oneayer{no
! p ,l y c n o B lr f:

I)npoIlecc y -8nr€6paIsscir [i
2)Ilpoqocc y -floax,!IrrHuf,i
,)npoqEcc y -rt6peq crlrur[.
.[0[ABAt!iil[CEX]. l) -2). Ilycra v(a) - aaro6paavscnn,i [po-

[occ. 0rpeAsntrr fiAoth trll cno,rrJoutxu odpsaor: nyc,rE ltrlll 6f Aet
ouro3Hull raorocrBor cBo6oIEo, cacre|tl OL B rHoroodpaafiti, oflpsld-
Iisror c,icrc|lo& IoraEcIB E , nopolaexfiofi roacl€Er8!;r. qtpcaonfiit

r. = {(c,d)lq F1'.k = pG) & a.qG)) n a: pG) - q(r)€ R}.
ortl|r [oA€na Alt onpatarleP,a nofttoclrio. oqoBr,{ o, 'rro ?lt Ao Jcua-
€'! HJlr8p8qlr! v , AonADqJD €e llosl,tltEfiofi. i(l..roro roror no]rarrioi{ro
y(s) = r(t', lll ) , rlo t'- aaolear l0tl, onpo.qurae$ri rrp-
ror t . Ta(xr o6txraorr npoqscc y(s) - nosflrrBtluli.

2) . r) o{oMAIto.
l) -I). llycrr c,I I r odosHar€Dr nprlrdNr[Buo-irexJpc acEc

E€Eropolcxns Eylr€pyDuttto QJtinrrnr, [2]: c3 "t -,,r1 1,r: o + o rnpr-
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'Ior c(r(x), r(x)) = x, r(c(x,y)) = y, I(c(x,y)) = x .qri !co(
x,y€ ('l .

nyclD peKypcrltla€ tyfiErlfitl fa (ac A) ndpo{r{cJtim rHor€c.rE
lc(x,y) l?/l F Pa(vx,vy)) ooorBorc,rloano (trx (ouro cqrrau flefiy-
crbrrx). dce 9.rf, UylrBrlrit rory! 6Hr! ardpaHs flpt|{xrlllllo-pofiypcnsHq-
ltl{ [2].

Cu!flarJpa q 6yaer coA€Flulr iiorcronry o r clrrBonI Anfl eyHs-
rU[ fa (a€A) , cnulo,rE Anf, rcafiropoBcr(fix QJlrrqrd[ c,1,! ,8 rarr€
rco He06xoAxr8e QJHKiil{0HaIbE{6 cr{nDoJur yqacIByDq}re ! 8onl{cf, [pt-
llrlrxlHo-p0lrJpcrr!8l|x onpeaonelrflf, aJti otrlx QJBKqx[, ficxoaE !r8 rrpo-
cr8f,lrlrx UlyHr.uxtr o(x) = O, s(x)=x+1 r ll(x, '...*.) = x,. . llr
flpc,Lnonaraerr qro cxrBor8 n f, ollpoA8n88lli paannqB!ff (lynBqtrf,
fa (a€ A) tr c,r,1 nofla pro lE3nr{qHa.

Cxcrera paEoHcrB, olrpcAoniDuux QylErlt{x fa (ae.d rc,l,r rar
np[lllllx Bno-pefi ypcll$u e QJEItql|rl c lroLout.ED cyflapllo8t{qflt I npxulrtLr-
ofl pefiJpcurrr I raxre Heodxo.qnuri rott€rfiri Ha60p toalecrD EnAa

o(x) = o, 1!(x, r,.., xr) = xr cocrarffDr fialry crlcre y rorA€crB
E.

cncTei,la p€arr uf, R oflpoAaruercf, raK:
p = ( a: lf"(x) - da(x) | a€ A).

[yc rE ne 7t raroo, {ro Ha[ [porl6cc r ocBE t(o, t) r
IorAa arleop8nqoc8of, clloqn.]nft8rltrofi npoqocca 6ya6! q6!-n= vk

B€PK8 s . (o, e ... s(o),r,n)
k Dea

.(eficrBl{ronBEo; ltflnqt{anlB8E cl{ctor€ I rrHoro06p08t|r ronp€a6Jlf,6-
uou E , ecr! loiorocrlo ltnaccoB aEafiBanoBrflocrfi Eopuor o,e(o),
gt(o) r r..q., lrpf,rler E slof, cxclerio roe repr]l o,a(o), st(o),...
rlroDa paSrrqmro 8fi4{6Hxn. irlorHo c{ur8rE oci{olBHf r8orecrEr aro&
c{creru o .torAa Bce OyHtcuxn fa(a€ a),c,l,r llps3paqEDtca E npn-
rrrlau€ Bdra perypctlaBHo rilyu$qnr fs,s,1,r .

,(oBaxor no naAlKqlm, qro tn(u,?rA pareH yn(6) .Ior,m,IIe-
psxoAi E flpoAerJ, lr oy.q€r n!r€a!:

r = un tn(n,7t) = uu v"(E) = r .

itpf, n=1 E€o6roArro npoDeplr!. tr'!o trla,?lt) = x {b I ilt E

r lcno(n,c) 1. y(er(c),8,R) = r (ulgu reroropolo x€ 0, crDalea-

:rrro sh(o) = lfu(x) ).aro BgnocpoacrBerBo cJl€.ry6! tts onper€renxl.
Trr€pl xJrxo nDoloplrr palescrso 1.r(r,Ot) = E( b'ro lc,R)l0t >

2.
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= po(u,c)) = t"..(al(o),n8) = Et by"(s,) | 4,ra notoroporo xe o

cflps86,qruao s](o) = lfu(x) , gt= (rrE, , I = rrb(x) ].
Ilycrr brn(c ,tll) irslrr s tlep-BJD cyury, ror.qa lftr tolo'c)

n &ra no,Eroffliero i cnpaBe.q,Jrtrlo OtF Pb(vk'vJ). iiailA€'rcfl xe qr

raBof,, qro c(k,i) = fb(x) .Iorra s*(o) = lfu(x) ' J = rfu(x) n

ro npo4roror€f,rD l.rsAJlcqtrtr rn(sj(o),n,n) = llvJ '?lt) . 0'rcoA€

b.ro|c.-'llt) = b.tn{vJ,?7O= uy,(sJ(o),n'n) ' rr rartrr o6pssoirr
0ro clc!€eroe fllncyIclEy0! x ro Blopofl cyioro.

llso6oporr nyorr b.v,.(eJ(o),r,n) npncyrcuyer n Bo lropofi
cylrlrs. Toraa .qla xeroroporo x€ s, cnpgroAnl[ro k = lf,u(r)
1 = rfu(x) . O*gB ?lte P5(vk,d) . (pore roror no irpcarronoas-

BnD firAyaqm y"(sr(o).8,R) = \(\tL,Ilt). Olcnna nu ronyqaor,,tro
crala€roe b.y,(l,8,R) lrpxcytcrEJsr r noproit cJue. loopera ,[o-
K83888.

I [I] onpeaeaec r.lacc flpoqeccoB (eff r(8r Brocc r€aux npo-

qocco! lra Lt , y xoropror ttpoertmaaa nocJtoAoaqtelrlaocrl &r{!rcJlr,r-
lr8. tor ro coodqgercr, qro coorlto{otltra rnocco! treff l{ tr scex 8r-
rodpaxq€cialll ttpoq€cco! Ao c,lx fiop n6 acHo. Ua leoporr nerro rHro-
raur

CnEICtiIde I. f,€f? F r.
CnqI$&A 2. i{BorecrBo Bcex srr,odpan-

tl 0cr(xx trpoIecc0! 38fBuyI0 0IrrocI,I-
'r.6r!ao onepaqr[.' +' lLu ll .

llorarer oq€ o.qEJ ,roopory o clloqt{ox8aqnix 8rr86[isrqec$rx [po-
qocooa, oIEerIaDqyD c8 Enontro €ct€crmIHuf, mlpoc3 torHo ntr p8c-
rro8B8lart E/lQoxtfluo ll6Ilyc!0ty 8nr66p8[rr6cltoro [poli6cc8 no ero
crl€qrlollfi8Iutr?

TEoPDm e. H6 cyrtEcr!ysr anropIrll€,
noaa0rnDq€t0 IIo a r r € 6 E a x q o c r 0 l.l

crr 6r1 f,0l,raqnx a nr€6pa rqecBoro 'IIpo-
q0cc€ rIf c B x I a, 0 It p 0 .4 e n fl e .I a!a cnd-
ql{&llra4xl trJc!o[ trpoqscc f,nr He!.

IofAgAIfiUCf,E. [yc!a to'sr r.r. - rlocrolcEa8 fiIrepeqt,i scex
Dorypcrlgo-rtoporrlcJrxtarx rBoroclr [2]. ilsra nonqr,o6rrci aBa ylBop-
a.{ocra na r€opxx €nlopmlor.llepBoe - rcorocrlo (nlttc(ort)< lrn)
Be p€Bypcxlso. Alo cn€.qyo! rrs rgopdru pafoa [e]. ihopoo Jtllep.,qe-
trxe cl}op.y,lr{pllera B BrAo Jlsluit.
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Jlfu,Ll. ilycr! d - ti p o n s ! o il ! u o 6 Hsry-
pan!ii0e {rcJl 0. cJq€c,rrJdI a q, {ir orlnr-
it8fl rl!0:loAyp8, nosE0JIsnqAA II0 JrD-
douJ n aiiil 6rrIlBlto Dstl]rcsraIa flpll-
tilI r tr o-! 9 it J ! c fl ! H 0 d 0Ilp€A0ne Hl,le aIfl
,t .JiH :.inn, Il 0 p e 't ,l o n a a ,{ 0 ,i 4HoIecrBo
'ri u ( ,1).

It0MSAliiilBCTiO. [s [2] cneAyo! r'rro cyqacrryo'! nprrrrlrBuo-pe-
ieJpcxlH€f, 

",yairqaa 
P(a,x't) , Ilpxc[n8rqafl JrnlE SratrsBlrf, 0,r lrla-

$AH, rTo An,t Jlro6oro ! cnpaBdAnlBo: a. 6cr! oOJtAc,rE sflarteBni r€c-
rxqxo-peflJlrcxBnof, iJuBrtllx lpt(P(D,x,t) = 1) (aA6oE r - olrepalop
nrdi[[t aaiir, [2] ).

.iycrr Pr(n,x,t) = sg t. P(n,x,u) 6a4ecr s6(o) . o,
ust

Ea(x + 1) . 1) u p'(u,x,o) = p.(a,x,o) , P'(a,x,t + 1) .
. pt(n,x,t+1) - Pr(a,x,t) . touo p' - flpl,1i.inrr8]io-peEypcflBHsi

+JHilqfifl, OonaaaDEafl cne]u lJlilx]rx c8oiictra$l: P'(n,x,t) = 1 o
r P(a,r,t)=1 !t Infl ru6Ex D !l ,. cJr{ooi&y€'t He 6onee oAHoro t ta-
ricro, 'tro r'(n,x,t) = 1 . o'ae3xAHo, rorAa 'ulcr quo-peEypctr$tEe

i,,yxrqna lpt(l(n,x,t) =1 Il ]Ft(P'(n'x,t) =L) cornaA€m.
0npe,4e;iar (i'yHi(iu! f^ cng.IJpqru o6f'aao!,!:

f a, ocrl P1(n'lk,rk) I 1;f (k) =l
[ 1rt, ocar p'(o,lk,rk) = 1 .

Kpoiae roror fn lroxef 6!r! sSnucSua a ffae:
fa(k) = a lp'(n,rk,rk)- 1l+ lrk.P'(n,Ik,rk) ,

1.6. fn (k) =C (n,k) 4:rn no,pcolaqefi flpl,{io.r,rxDHo-poxJpcus:rof, QyErcrl[x
G . B,ruimolr psleflcrsg r olrpeAonnplt,€ G(n,k). IBlol,E aJtfi rronJrro-
lll.rfl cxd ur oirpeil€nfuaefi fn . lt806x0Axir0 B coolEolclByr0qeI {scre
rrocta8{rB ga(o) . 0craaocr a8|IorllIr, qtofn nepcqrcrlfl€t si u(d).

ittoopetr rerl€p5 uoxsBoJrrHoe d r8fioe, qro ld I o. llycrs E8lI

3AAuHo n . tlocrilonlr n0 Heliy aJtlg6pallqecnJo cnoqriQxica4nD np040cc8.
I Ea'rec,lae tr aoa5uor o . [ycrE En - clIcrsrE p€leHcrrr oupe.qe-
nfloulor eyHr(qno fn , Ilol,c,{r4crnDr0t! fttorrjcrlo rriu ( d). il[oroc!-
BO peAJfi4nli R" 6yAor cocrof,rB Il8 €,4!]rctBeBsofi p€,qyt(qxrl a 3

If(x) - rf(x). Iilcrr c;lrnaryps or cocrorrr na Hynf, n Ecox cn{ro-
jloBr itciloJlrgoaaiiltux lilll onpeloJlgHn.r f-.

,

I

24



0ueaugBo, rrto flpoqocc, onpoAoJr]reuufi cnoqurlurcaq![oi,l (o., t. ,
E , Rn) 6yAor HenJcrulr B tor u [oJIEIco I roil crlJqae, soJI]I n€ B.
Orcn1p [I cnoAy6[ uopaapoltuuocrb flpodnoru BonJcrot[r flpoqecca. Tao-
p0r8 AoB8E8HA.
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