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B.E. Ca6dr0.rqA

nro6[$If[ ol.rrs q)ot?au rcndrlayGrcr Itr [poo6prloBat4t
ryorp8[. rrF lc palpcdorlc,omf,rraaqrl r !€FlFrrEFr. Eqxrol non-
roa i nocrpoorD rrlolrrroB axr[ra prtucru[ lpolpalB cloltcrB
6rr npqafcelr s [I . B pelotu [3.5] 6rr Eocrpoon ocrlolortu, n
otol noAIoAe 8moFfl Eorcf,a qlollnru rtoetrraflrol. nPqAcrlDrE-
E co6ol rHorocrDr coofll{sllrfi lraBgtcrEa rqro!. B Htcrorqel pa-
6ots upqn.ralasrcr trroe o6o6qg g aroFo r||rrolrrn. roropoe no!!o-
rrsr l^rtDra6 cEofictEa dltrctfia fi,flrFl, seAIrtE ! loFa trpaDtar
neparflcra.l t tcpaol, a aatce lctDtra?t r8 ltccrotpotf,t Heiofolre
saDAAoro tleF.rr5iy@E nyfl EPosFtGr.

I. &Arqe lro6arHrcFo noflcra I ln3r ltroFrra
tlycrb I,r,E - cqorfic Ercccrra nop{arlllrr OHItonarunfi r

crraoloE coorB€rc"lelorc, c a(t) oqrnraBr rorrqaslro
no F, cmBora f€ lutuP, trFcar il(x) - o lrr

qeD€o

ttom(I) rHCacrro thfirlor€r$rr rrp.o!

:.

tE Ii IALSBTIRI E€ P, d(!AIA) = d(msE) = O .
(r, r), a qcP6a

rrolrcrao rpeltia$@r 
"slroB 

Bt[, (r,r,p). ?.e. r€Iro!
= a(p) a o, Vl (1> I

Pten(t)

€
r rne

rclro t , . tltr/rr ,. .. ,t /r.] - mpr, m.rylFalFtcr r!
ErlTTr.rFfiT

.... r )
: v"dt)

D€ PI a
ooIla&Tr

>n) t. e
rcrpcqo-

ECa !
r€|la t
repl t. (1= 1 "..., n) 'rrI

(ctoicrs) c rryrfl Jll,= (t,A,a )t
".g. Vcrra.rar€ltr crn aa r arAat, rrA(€i,tar) 3 (ar,\€t)Aer.
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el^ol . si, er^a = O, a TAIC€ cereic?Eo 0.,!: I.I rypo6 -
poaoBe'lerefi cDof,cTE, otlicNoa4c f,gEHgHre caotrcT! a pe3ylbTaTe
Bgrofirellaa onepcroF nlxcaarlaatoi rI Tocfa E c Bulonor no t-i
Ayre olof, nporporllotr qlXroa$a. IIopSAor( Ha smHratr
corracotafl c

Il!rcrb s
JIo[Itr

on8Pa4ae, A:.e.3 e.o ei^e2 = cr.
qIFna cfaruaPTBrs crcra, E netr n)mL f, tr e€ I . [Io-

e .ecrlr r - n]rcfo, ny,rb:
o.,r(c(Grsr)), ecfi r = rrva r r.ae v- BeF

EIHA C OnepaTopor qvcBallDar f llJrfi TecTor
a' a - l-fi Atila' Er4oA.ffia rc 8€PElru v.

,fur eepputr t, B crero g noroBx H(v) = n c(€^,r), rAerdt
f - rHorecrEo Scer nlmetr I S , Har8lHaa{pxcr c ee BgAerernofi EroA-
HOf, Bep[rm x roHqaDqxca Ayrof,r Eerulllefi r mprHe r ,a eo - c8o]-
crao Ha BxoAe cl€irH g .

3qAaua rro6anrxoro aHarraa cxew 8 cocror! B tor, qfo6r on-
peAerxfb H(v) Ars Bcex Eep]m cl€r.u E . l{sgecr[o [I,2] necrortro
pasJrrqHra nontroAoB r p6r€t lD orofi sqaaq. tlanprrcp (cr. [I]), ml-
poxo pacnpocrpanerflri no.qtroA coctorf ! f,cllorHroBalltl crealDqpro
[reparlEnoro arr'lpmra O, .

I. onrcrpyer BaqarLHlD FsBrry F: v-fr notara.i p(v)=eo
ajln BroaHoi Eepr]or crcrE n p(v) = t .qla ncex .qpynrr seFH
(3Aecb ,, - xcf,lrccrB€fiHo Ao6arrieroe r ll "flapqA,oxcarbHoer cBotrcr-
Eo, raroe, qro Ve€ r s^a B 1Ac = c).

2. fiFtrenf,er nIEBrro rarerterfls pasrertd

G(s ,w) =

3

t
e. e 'rr or,a (e )

e

t

Ao era6xrtrgaqm.
npqAnono[en orparurqerrrocrn norlp€[ern JIL (r.e. aca ee
y6EaDqe rlem rpr roHeqfllD .qlrxy) r A,rcr[fi6!,{rlHocrr

B

cTpono
Bcex npeo6pasosarere, c8of,crD (T, e.
= o. 

, 
^(e) 

A o. ..(e.))
rro6arbHoFo aHarnsa

a"oT erPoFrr .qean roqHoe lloeroo tqlgld
(cr. [I]). B npen ronderflx orl[Hrqotrocra tro-

ryprlr;tror .A I ronoroxlroclr rc* npeo6psolarerer caorsra ( r . c .
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Ve,or € X e sq. . 6.,r(c) s o. ,.(cr)) -oto, erroFtrr m3tr ngr6-
rrrsroros Bqlcroe preuie rr rarod, uto p(r) sg(v) .q.ra EcGx aep -
orn v (cr. [2] ).

2. IloresE Arr npqlcraE €ftr, [porpa[tooa rtrlat aHror

noHtrne inoreit 
"r laonnroe rcrr rcno.Ebgllafca ,ur npeAcfsD -

rerqa ( 6ecrorruoa) rncecra coorno[€mrtr pase[qrra mpor.0to no-
HaIxe ylf,1nlBa6t cxstlf,$rocrti lrqHerlcrrflocTr t| TpaHsl|T||EHoerb
ornoretg, psaeficrBe teIIoE, garE{r'[ocrD o"xoclrellllo noAcreHoBEt
t€IroD3 Af6r EosrcHocrb rrpocme *otlyrrpoEr4 oEepalFf, rqa rt6e-
crBam IlaBeBc"E. Oto alaretca IEt tr6r roHcrpyr4re r or carorrx I
[3.e ,6].

IloFrta e= Oe ,Y.,r.) - gro (BaE$orl.rbHts cerD. ccABFa -
[Fi roHetoroe ntlocrlo telnx Y. = ( r ], ra1glr ra rotopq, B

cloo oqepqAb r coAerlr! ronaqroe rrrorec"ro e =( c ) e;*mor aep -
urnf. Bcrrorry arcrct y c nprlacrH HeroroFrt crraor t{e)etu r u p.
or noro aq4ln d(Y(c)) nponJrrepolat{nc lla r Alyrrr reprnar no -
rern 3 r{o'1) oaBaqaer EeIErBy, r xosopot BqAG! l-, Ayra or6reH-
ra c . lb tf,cyHror c nFrreFn noFror B€Fnr tt3o6pae8U olara -
r4r a E 9rorgHtu - tqrflollrotDtotlalln lBtnpt otarol.

I!f, EepaH v r slGrelllo! c noro?Fr . onpqApru trro[€crDa mp-
p3 kror.(v) r Inor.(c):

[(s) ' ecar v.(c) = e ea(a).o;
I

raor.(c) = 
J 

(r(tr,...,t.): vl (tsrsn) t.e ra*"(r"(c,r)),

[ ""r, t (c) = t & d(f ) . ! > o:

hor.(v) .

aa(e) = u

u
o€v

Inor.(c);

(t=t.: t,tr € Uor.(v) ).
r€V6

Ec.u nx!€Frpe polgrr norerry tar cocroflote Eri cr€lcftr ?o
xr4ppaa4lD. coleFaloDcr ! xsri rcso norf,rafD clqAlDtrrr o6paror:
B coctottot c Bce a€Ird t€ kDoro(v) Iri v( Tq Ellllct€llh rx sraa-
q6r[, AocrlnBr x colrnApt.

' ltcn sqggo Beroropo€ nt €crBo I coorBo[e]ori paDercrDr !6p-
ro!, To ero aanraroSr i, 61119r nasuarr rlrflr.erhnoe cpqg rro -
rectD nr t o6.rqAFrfc crqAy!.ftEt cBorcrBart:
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!) [.) r,
6) Vtitr(t=ti)€ r. . (t,=t)G !.,
r) Yr,r,, rr,rr (t=t.)€ r. &(t1[t/r]=t")€r'.

. 
. (tr[t'/rl " t,) e u' .

B .qlmuafi.r r8r1,r porb 6y1et rrlmt cq(c) ' EG] - Eoracrlo
par€Hcm, xolrpy t nocrrot a . .qt nlciloro nlrqAcrrarc r no-
reror E Baqrou Eottrf,rc 6ortc!. Eaelcor [oBrE . rrraElglcr Bcr-
ios laJlos ronqt8oc nlcactlo coorrflctr FtarclBa ba!ls(a) rqro

a) EIFG) . cc(c),
6) Yr (ncbacta(e) I basia(e)ln oal qe(c)),

Oqeautto, Bcarrs nor6Tra rrega rort
68 q[tlH 6src r crlrfllb cFo tro no-
rerre rorto sa .umfitoe !p6rr. Ha-

hc.I trplrcpt ( r = f(r,y),y.e(z).2=zl -
6asrc nos![, tgo6paolqo, na;rc.I.

.[po norcls c = (Vrtrr) r er. (yt,t .,rt ) nasEaDfl'cr rao-
ropi[ftEa (lur corntlry, o6osllaq38e! c = c.), ccu cyrFcrDlrs!
E6!ISO-OI|IoSBaII|OS orO6DSAl a ID: Y-Tt r A ratc6 llaBrHHIlO-
EBastE oro6l[etrr f\: y .o fO(v) A,a agetr y€ V laB3rtrlo
vy€ v Vc€ y(t'(l\(c)) = t(c) e vlrr(l+(c),r) = ru(r(c,1))) .

qEcs 0 6yA€ o6olraqar! Eora!ry c fo = I .
Be1mry v (rr ec arcrr c ) a norelre ! Hasoa€r 6ecnores -

,rofir ccrf, rnor.(v) =l (rrn lrot€(a) = t ). lrs norcr. x lnrret ,
6scnor@rur ordrctroB r lclEi rE$ rcno'laoBarb crqAyD!f,f, r^tro-
FTTI.

L Bce srffirtr c ranei uro d(Y(c)) = oi o6tfi o. nor6rg.
2. Ecn aefurs cqgFm rorr 6n onpr trorertl ararerrr, ro

o6arm eo norggrot.
3. Ecrr rce BlctGpr[ orcu"a c troroatu, !o cr4!!fl ttorGt-

Hrf,or€rottc.
4. IbpIA rpolpoc nFllcrGr r rFErr 13 cr.durarpyeccn, r.e.

He 6yne! IasarL Holla norBHE !€lf,H r s! allolr JlF rsr lcr fc
D3If,Hr r At4HfCr iOtOpHO nC C"arX notatltaA.

ItEfl[ I. Ec!r noraria e' noryqas?cr
IS nOrerf,x. yaa.laHrar 6ocnores
HEr Espr.iH r s!arorrot. ro ar(e) . ae(er).

ii
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0npegearx renepb 6lrHapayr otrep&IxD ix' nponsaep,emm norerot:
Ar8 e =(v,v,r ) l c.= (v"Yt,tt) noJrorxx sxe.=(vr"T"r1 ,
rAe vt'= vxvr (Aerqnoso npons8eAeH[e rrmecrs), 1'1.vr) = ((c ,cr):
c€ v s cr€ vr & y(c) = v,(c,)),rt((c 

"r))=(c) ryt i.,'((c,cr),il =

= (r(c,i), 1'(c.,r)) .
llptrcp npoonemr onepeu{r nporsBe.lprq, floxeror noraaan na

plrc.2.

e

v

1

2

x IRUE

FAI,SE

1
NOI TRI'E

IFATSE

22 v

1 I I

2

z

1

Ffi[iilfrrt

EIfKiiI

Pnc.2

Ilif,f,A 2. A ,, scer Bep!lrH v€ve x Ats
Bcex Bep[f,g vr€var

tnow.r"r((v,vr)) = taowe(v) n tnower(v,) .

fue aeprnu vr,y2 B Hetolopo norertre HaSoBex cDf,gal[tflt 
'ec-ry taor(v.) fl tnor(vr) I l.TpansrrrExoe Barulartrte orrororo, cofiart.

HOCTr EeplXH norgrIct rlaraBa€rci noAo6reu. tirrgnetl.n HasoBer AEa
,D6t4 pe3rxutg 3r€reHTa c,q', oAHoi rt Toi re B€FDtHr' Arfi roro -
pror v(c) =v(e.) e. (a(v(c)) = o VYI (1s.1sd(Y(c))) r(c,i.) =

= r (c.,1)) .

orlepar$r o6tcArHero, aBlrr paarrunot BeIuiH vrrv. E Het(oro-
pof, nor€rre cocTolrT B creayDqex:

I) rce orerexru Eepoftor t2 (rrecre c Brqo!,r4oax lr3 rafi A!aa-
rfl) nepeHocrrrr E BeporHy ri i

2) acc Aru, aorolue Dern I( Ya, [a[paBJlf,rcfi r( ltri
3) aepua v. yAEJlisrcr.
Onepaqm crt€cBafls 6anaHeqoa cocrottt ! yAaJIer t oLHoFo ra

6rrsB€qo!.
37
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Onepaqa crarf,f, nota![n coctoif ! nolrolnor qf,rgnctflr on6-
parsi o6EAt rq r clEal G! lspiB r crrdlatorr 6rraHaqo! ,q,o r€*
nop, noL B noFTie Bo oc?a$grcr paltrttrLr ctra.lflt ( Bepin n
6.msHsqoB.

Jlgllll,3. E c, n noreara !. r conp(e) noryqa-
eTct elarlel nolerr(r a' TO cq(e) = cq(cr)
n looier(Tr) n bor".(v") = I Arr Ecsx nap rr, !c
PaSrIqHHX EepIXH 8 ..,

3aremr, rIto Eocre o6asltxeloi ,q!!lr G!Baro!6 lqrtxr E BoBot
lorgrre caraarr[ rorj,.r crarr Bopari mtoplE He 6rsrr crt am|r-
n I rctoAnol nomrro. Ilprap npuotefirr orrGlratfr crarf,, norsser
Ha Fic.3r sE6Aoqra[ nor€.rorfl oorSArHeare aepou norecror.fqro,

hc.3

olllaior qm amr !g)q!cc rotl6t68r nocrorDry ior t@tlo B3I]!I rc-
dorol{to ytrGa€T.

llorcrre c rrl'ttsla$cr Bporalop.tcrol, cqr StrB€ !u E, f I g&
ed(t). d(s) =o & (r=e)e rq(o) ' r HotprrlolEtrlo, ! nporrlror
ct!^ra€. IttfiGcllo !cG[ troraroi nollo!1rl tlola, icryccrlaltlo A06rt-
rtma alcEHror c o6oaBaccru{ 1, .qlt rotopono normr no o[pc -
laerm ae(1) =( (t= it)3 t,t.c I.I!(I), . IlFlcAprrlo, 6ygpr na-
8ularr nordry L , a rarc! lcrqtD HclporrBoparqByD nororry, rl.
rr. q!,D 6ccnolaaru !gt[H I aroaoLo!, a latao pcslrqHra noAo6-
lta Bel[ffi r 68sBeqo!. Afr nplqAoqr ooEror 6yAa! rcno.llaoDarr-
cr o[€IEllra lold , roropls ErnoruaBcr crqA!,rqr o6paoor. npqAa
lcsro laArrDrci Bcc 6ocnor€at!.c lcptE r ar*lrrt, xcroAnol llo-
xsrm c . lt posyrblaly Epirurrcrcr otrqrlqm craflr norcrr. Ec.u
rll)f, oror notlnracrcr tl6trlrotrlopctrlrr norottla c. , ro [oxrpr*

g coop'r( r)

E
EI
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fold(r) - ar , ! rtporlrnor cayraa folC(c) = 1. lb noraraar rarae
rolar(!,) = 1 no brllA,crstD.

llEal/t 4. norcrxa c nporr!opeqr!a roF-
Aa r !orixo roPAa, ionAa Anrr o. =

= c6lll!(c) cyqeclEyDr DaPilltt rCTer t 9e
aJr6rcHrrr o,ci ratrrG, qro f(o) /.f(ot), V(q),
y (c.)€ Bu p, a(v(c)) = a({cr)) = o.

,llElflA5. A.n r Henporrropeq Bur nore-
TOX e

e I L. eq(tora(e)) r es(e) .
rrrfl{ 6. A, r nprBeAaHHur norarox c,e,

c = €r,F cq(e) = cq(e.).
06osnrrdr qrlrGa I Il6sc"!o Dcsr qnr€Aprma norcroft, Ha r

BBq[er 6ffiap{rD oB.ta&[o nGPeceqeEm A ' noraraa eAl=LAq = s
Arr EceI €€I I sn or= foltt(e r et) .q.[r Ecer e,e.€ I npr elr!
x €. , tr.

IE0PEIA I. Ara ! cer npn EaAcHHrr no xs-
T o r a,g.rs'€ I

.A€. = erAc, €A(erAei) = (enc.)Ae. ,

.Aa = c, €4o . a, cq(cAci) = eq(e) neq(er)..
o6pe5or,r{=(I,A,o)-

nollrpclssf,a c tlyrd. onEarorRar
qArlo na nFrepo! rB Frc.4 r 5r
8aa no.f,ypeelI tia trtrglca

a

i:I

Erc.4

hc.5

r8o6pafl nPr.cPtl

VD(!r: t) ..A !r

(na:Fc. 4 r 5

+,r = sn+r )'
tpnc, mrelor ra I ,

c:

E-"r.-,x
FOEOpllI. rmo leIF

? ! norstre e "snaet' *cpr
t r sc.u t€ hcc(t) . Ilcrpl6-
Bo rtrAerD, qro HrlolAarus EoIF

ntu y,rsrqof,r r€|Ia t s (ne o6sgare$xo qrrqn{rlon) BoFrro
6, rrr pacnooraD,rtf,e ttsl8r, q[o ,aro[ Ecpmr ! c flgr, 16tl0 aF
nolHttb aa lPaar O(flotr) ' rAe t - cl'm FlrcPor norclt4 6 t
rGlra t . B llFlqAarlof, norsrtrs a rEfca re 6oroc on]Eoi lclIatcri

t.
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Onpetonrr onepaqrD add, roropaf, no norerte e rl rep{r t Aaer
no erry add(e,t) , a loropo, (npl e I lI) ecrb reprHe, "snsqga'
t. Iicfii e=1I rfli B e lae ecab EeF@lHa, isHaDm,ni t , ro ad.a(e,t)=
=e. B npornaror crlrua6 n!Er6 t = f(tr,...,t"), nae n lo,f€luruP.
llocrponn ronAa norerB eo=e, e.=aild(er-r,t.) prn i.1 ,...,.u x no-
nl^{xx aad(e,t) m .n Ao6sE eHBer HoDol Betr[rlrlr v c eArBcrBellllfl
srereBror c, 4.m roroporo f(c)=f r Y1(1 s13 !) r(c,l)=vt,rAe
vr - BepruHa ra e,, 'sroeaa' repr t..- fur tr,t,i , .. .-,t.,t' € leru(r) nor6rxa (trrtl,...,t"rt')e
ctporrcr no norerfie e. cneAlmry.rx o6Paao!.: nycrb eo = e, er :
. ada(adal(er-r,t,), tl) nra I = 1,...,D x nlrcaE vi,vl - B.prHir
norernr eo, naxoore- Tep.ir tr x tl coorEercfBeffio. II!rcTb. Aa-
Jree, noreflG e, Iror! taerct rs noreal an nonatrGu o6teArHeflera
BepDlB vr x vl Mr Bcelt i rarofii qro r.r* vl. floJorrr rorAa
(tl tt;,..., tr lq)e = fold(ei) .

Arfi,^nrcfia ncpercrfilc x1 ,...,xo florerfta (yr,...,y"-)e crpo-
nrcr no floreTre e cJre,nJ,Dqtr o6p&gor: nJrcrb noreflta €i [or! raercn
ra e yAFreHf,ox Dcex rarur gJreraHToE c r qro w(c)e (,v,,...,y.),
nororrlr rorAa (v.,..., vo-)e. foLtt(er).

llurrA 7,
( r,' ,... ' y^- ) e^ er = (yr,..., y.-)e A (yr ,.. .,yn- ) 6'

(r1 ttl,...,tn rt.) e Ae,s (tr lt:,...,tirt;)e 
^(tlrt;,..,,tnr{) 

er.

A0KA3ATEIILCTBO Blarera€r ns roro, qro Ars .D6rc xrorccrB pa -
BeHcTa n, n.,o" r Al, ,D6ifi t1,t2€ fera(X)

(nnn') \n, = (n\u")n (or\nn),

n U tr= t2 ) c(fi'u (ti= t3)) n (u-,u {tr= t"}) .

npxBeaex rolrTpnplxepionpoDeplaDryn arcTprollrlEHocrb onoparFx
(trrt; ,..., t"rt:).[ycrb e1'ea- norerrr c oasxcerlr basla(e,) =

=(r =y) n basts (e?)=(r=r, y=y, p(y)= EzuE) cooraercuerro.Tor-
Aa basis( (p(r) t IRUE ) e1  e")' (r= r, J= Jr p(r) = TRUE ) , no
uasre( ( p(x)rtmm ) er A (p(r)rrmrE ) e.) = {r= r, y= y, p(:) = rnue ,

p(y) = nnue), nosrory (p(x)rtnua ) e,,Aerl (p(r)trnus )er n (p(r)r
rRUE ) e, .
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3. Ilparxaa nep€fltlcuBeHra nra norelox

3a4rrorpyar rror.crBo g ' (u.), un(ruruP) = r, anercBrrr

f,orolror.o 6yAar Ha6gaa"b naPeretpars. Illraruor (ncpertctoarua ao-

rl.mr) 6yA€r HasEerb acsroe BrydoHre Ellaa

Mr= t' &t"= 1r g ...& tn= tr ttEr t = tr trr, (1)

rae tr,t:,...,to,t',t,t'€ !e!o(u),n:o.3rccr t.=tie "' &tn=t' -
!rcnoB[e npaEsra, t=tr - eFo yroqHer er t - .qeEair a t' - npalas

u"""" lrtoutetnr. npl !=o Ari nparxJla IF fllEf t=trfl 6yger lcnoal-
sOEaTb rparr!,D {opy npsE[ra t =tr. llu rpe6!,er r rrao6H Ecslsi na-

ParaTpr EcTpcqalqltrct B npaaoi qacTx JnoqHoElfir lcTpeqatct Tance

,n6o B neBo, rtacrr yroqHarqr. tr6o B !rctollr sTono npaBrra.
llprrc.qer Hsciorbro qxrcIxll npaBxr:

u + u= 2ru, u+ O: u, IF EQ(u'O) = FAI,SE IHEN L/ lf/rt) -- u tt,
8+ 13 = 21 , ui+ u2= u2+ ur , ro[( o!(u)) = u, u- u:o '
u OR FATSE = u ' IF BQ(ui 

'ua) 
= IRIJE IEEf, u.= u. Ff,

IF ul+u.= ur ffiEff u2= O ,I.
,Utr e€ r (a I l) t roneqHoro LHorecrDa Y (r cu) naparerpoD {e-

p6s ur8(f,s) 6!EGr o6GHaqa?b rHorecrBo lcex oro6pareru, xs t
B V6i vsr(R) 6laer oanaqarb rHotectao flapareTpoB' acrpgqarqroacf, B

npaune R . EeJn re uls(var(n),€), ro e' 6yAst oaHAqarb norcr-
ry, noJr! ItDqUDct ra flor?rlot e€ f Ao6aBJGrflGr loBoFo a,eraHta c i
Y (c) = u,r eeprre u(u) Arr Ecex ue tar(n) .

q'crr R - npar&[o Erng (I)r s€ x, e I 1, a ne r[,8(vsr(R) ,e)
f var(B) = {.y. ,.,., t- }. tlparr:ro R HasEDlercfi
norear. c . ""i" 

(trfii,..., t.l{,trt')e' =

r
e'.Bororci)rqee

GrO E-nlf,LtlClln0 r c COCTOTT E oaleHe nOICTE| e Ha nOIGTry
fold( (yr,...,rr-) (t ttr) q') .npalxro nnl rerllro rer ecrr oHo

D-npmteuttao r e c Hororopur u< upg(var(n),e); a sror crlnrac
cpo nIBraHa ilt c cocroxr a !.IrpllrcrlcHx, n r e .

nycrr C rcrpolaHo Hoxotopoe roBafloc rHorccrBo cs flpaEn, ne-
pemcErrrfli nol.ctof, (raB€ rnotrecTsa 6yaor aeanaa$ crcr€trerr [o-
no.rxcrua). Ey4r roaoprr, qro norelr(a c€x lrqAyqxPycTca t( floraf-
ic .t (o6osxacarrg: e -c'). €c.D3 er aorJn|aarcr ll3 € ( EoarclHo i
nlrcTon) nocrqAoBtrarbxocrbo nlxreHg , nFlru ns Cg . [orgTfta e€tr

fla:ltBaarer HapqAylJoplialof,, ccttl llptEHaroc lcf,rotro npaarra lla cs
He raH.acT r .
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JIEIXA8. 0rHo!cxxG pGAyft qtr norcrolr
r!rsercr roH0.sDaHrHxr [4], r.c.

Vo,ei,e2€ I 1€!€ I: a- ot& q-c2 o !.r!, o g"<e, .

Aol(A3ATElttoltso BHaciasr ra roFo { ma, qro Bcaftoe npxsnGHne
ruasr.la Hr rlap!,[ral yctolifi npmcHxrocrr alrlmnr (rm rono ro ct
rcro) npiBnr.

Hopralrnol qgnto c xatraror €o 6yAeta rrsamarb Bcrrq,D raftcn-
rarbHyD no ArnHe nocrqAolarerbRocrb nor€Tot( (e.),e.c ll, rarjmrqto
V1(fa o) €1-e1a.1 & e.le..r. Orcrcn nonotrHarqr cs x nxAl/r+{p},c-
roc o ofHoaarlta paAytE$r norarof, KeltBDaDrc, HErepoalll.r{, ecr Eca
Boll.a.lbBlc qalfl toHaqrlfi Aon!rcttntfl r ccrl A.L Bcfrofi no*Tn
e€ I c!qei:9!!l." l(ollarnlaa Hoprarb[ar qcnb c natraJor er f, Ecaony -
CTrna[ E npofr :'i.l Cryqaa.

thnprll.p,
(f(ur;u.) = f(u.,ur) ), {e(l'u)-u1' $(r(u))=f(u))' €(f(u))= u}
ll

(rQ(u,u) =rnur' EQ(ur,u") = rq(u",ur), I! aQ,(ur, u.) = IBIIE &

glq(u.,ur) = IIRII! '!EEN tq(ur,ur)= IRUE rI, I3 EQ (ur,u.) =

= IRUE fEEf ur= tr2 BI] - HErtpoBU c[cre[r,

(r(u)= f(e(u)), s(u) = u)
lt

{t(u.,u.)= f(u",ur), t(t(u, ;u"),ur) = f(ur,l(ue,ur)), !(u,h) =u,
rF !(ur,u2) = h lmEf, ur= b rf' rr f(urru")= ur [EEf u2= h FI] -

[onycrmauor a

(r(u)= t(e(u))), (t(t(ur,u.),ur) = t(ur,f(u",ur)) ) r tl(s(u)) =

= g(f(u))) - HeAon1rc$triD cttcteru,

tLcrolpa ra ro, qlo no lol)Ia nlnln e nalrmcEer r norqrotr
raJro qcr o!.flqaDTcfi oa npral,
CTBA CyqpcTraiHo lrrsrrqorcr.

falxo!

rlJrrGrcr HETepoEoi crcraro, [SpcrLcglarolf, florsior, x nr H€falroDo0
! xaq.cTrc cncrcn nalreErcrllasxr !cpr.o!. tlao6opos, ( t(6(u)) =

= g(f(u)) ) - xErcpora cxcrcra nepcrscurenrr rcp.oBr a rax crctcra
-gpan ctoarl.tt florgrotr oHa BcAonlrcrlrra. Tor nc rencc cioicrsa r€-

4,
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TgpoDocr|l r AonJlcflroerr c ctcr nono'llct0t norctoi ot(tgtEatct
a^rFoprraqccto HaparpGorlrn. lh npllc,qcr aAGcr npocrEa Aocrltorr-
rol. yclornr Hg"cpoBocmi crcrfiu nono.otafit norstox.

JIEXA9.Clcrers lronoJrH.Hf,, 6TCpo-
!a, ccrx !cnioc cc tlpaBrro R !xAa
(I) rarroEo, qro ,r6o tr-oiparorpr rx-
6o t,= f(tti,..., ttr), k >Oi !Ac A.[r Ecnxopo
1 (1stsk) rapr ttr ,n6o Ha coAcprxr
BlorAcHf,tr naperarPo!r rf,6o !cTpc -
qacTcr ! xatracT!c noArapra B tc -
EO, qrcf x yf oqHGxnr xrr ! ycJrolnr
ltptExJra n.

TE0PE|A2. npx Aonyctnror otHoIaHrr
psAyr.qrn ara Jrr6o, norcrRf o€x cy-
qccrByer aafHc"rcHHa, BcpcAyqrpyc-
ra, noralxa aor.o(c) taBarr qro a -aom(q):
norarny qon(c) rorHo oltOrfiTrBBo
cTPOrlb no o.

B .qlerncrocr rgrccrqr rB orlrarlttlrcr procrorlrrocra Aolrycrr-
rE( crcrcr nonoftrcr s. Ilorcrry ao{e) 6!Ect tra*Garb Holra,[brof,
0olro, norarrol o. llprcp HolrarLsrqr nor}llcl .q.f,r crl^lar CS =
= {t(f(u)) = r(u) (r(u)).u} noE&r rlr pxc.6.

(f(u) )=u

itEIlaAI0.Ecrt

6

rtoer>a r nor.n(e) > e.

Brc

C - el

r(u))-r(u)
I u I

€



4. Cexcf,cTBo aJrrrop[Trpn nao6aDroro aHaJrtlga

Paccxorprr ruIacc cxcrr npoppaur,B rotoptfi lucDrca roJrbxo pac-
nosnaBarelrr (c rccraru re ptern(x) x ,qB1ns BtaoAfitrpxt{ gJrrarfl) t
orreparopu (cosrecrnono) nprcsauaamrg (xr r... rr:=t1,... rto) c og-
Hr{il rBD(oAou, rg,e trr;..rta€BtelD(X), ar.,r...FE - Ilonapno pao-
JrrrrHUG ncpcreHH[E tl3 x. 9to6u cQopryrrpoBarb aJrroprril, peEaDry{n
omlcaHH],D r ptsAcra I gqngcy nuo6a"aaroro ariarnga tl xcrlonbsyotq{fi
non]rpemeTtry nIf,tBeAGHI[D( noxeTor B EatIGCIBc noJIJlpeuIeTM aHanlrcXpy-
erlta cBoficrB, AocTaToqHo om[c8Tb npeo6pasorare,m noreTor( &[fr nFm-
cBerBaHrf, il pecnosHaBaTcJr8.

fua nprbnansgpls s=(r.,'... ;!a3=t, r... rto) nororr" o!srt") =

.=aola( (y1r...rJo-) Grttlr"..rrottp €.r...rro-) (y.,txrr ...rrotro) e) ,

rAC 7r r...rYo - HOBIG IIo[apHo pesJlnqHDp ngpolleHHHcr He ScTpCtIaI] -
qrccf, B noxarre e r ofleparopc I , a t'r= trllr/xr,...,]o/xol ,uIr
i =.1 ,.. .; D.

fus reere s€ plrem(x) norotrrrr:

ff;rt"l = norr((nt nnur ) e) -.qnfi BEEoAg c pesyrbraror ERIIE i

4l.t"l = norn((rc?r.{!gE) e) - A.ra Bfrore c pesyrlbraror EAIEIE .

B cnay,nerru 7 Bce orx rry,eo6pasonarcrr noreror( f,EJrf,rca roHoroH -.
r*iln (Hor aoo6q9 roEopfi, xe'gncrpm6yrrsrcofl)

Tanrr o6paaor, cqltt B onrcamtor B pesAero I alnoprrre B nB-
qecrBe rroJryp@eTrc{ cBoficrB. Ic[oJrbgoBarb florypcueTry r{oprarrbH[D(

aDopu trpnBcAcrmo( norcTotr, e ! NaqGcrrc npco6pasoBatctrcfi cBoficrB -
orIpeAeJIcHHu BDt[c Epco6pesoBarcrtr florlnotr, To rH tro.[yqxr cerGficr-
!o aJrroplrrroa Ct(Cs) nao6aarxoro ana^rraa cxGr rrporparoa c qaerrq -
Ho .xnrcprrpotrtpobefiru otrBorarf, 6csrcmfi tfyHn$fi. Ora qrcrurrran
rH'[GpnpGrErS{, onlrqAG.[ficrcs BE6ltaErof, cf,crcrofi flono.[Hcrflr 0s .

TE0PEUA3. IIycrr Arrf, cxerH g lr Aoryc-
r}lrrofi crcTCrB IIono.JrHcHnI 08. cyqc-
crBycr fiJracc rrorerotr E, Ecl[ryAoBnqr-
Bopfinqtln cncAyDqnr ycJro!tr8r:

I) r:ur(e)€tr Arrfi tcex oncparopoB lt rc-
eroB s n88, AJrf EcG.I HorepoB i DH-
xoAHHr Ayr E n Arfi Bccx e€tri

2) (r, A,o) -o FpaHrqcHHa, norypeEGr-
re.

o

t-

iL

&



Tor.q,a arroprrr 4, (cB) aaraHqrDaorct
Ha s IlpI rD6o, norertre c€f, Ha axo-
Ae clers n Aaet HaAerHoS PeEeHre
6aAaqf, rro6sr!Hot o aHarnaa.

II!rcTb fl osrSqasr rracc a4arlrnreerflr n1Ia€Aprcc4 norerotrrT.e.
larm norgotr c=(f ,l,f )r qro

'rGvr ,...,vn < w 1(1s ls a) il cr€ vrf J.r(c.,J.) = 11,.t)noit a ) .

Ilycla, ggree, aclt oaHaqeer rtacc raEr crcror nonorHcr tr orHde-
fls pq&lnqlI loropt,a corpaHdr cDorctao sr$r[nlllocrr norcror.Tor-
.!a cnllasqAr Ea crgA),.l{e8

IEoPEIA4.Ari ca €Acs arropnrrd(cg)aa -
raHqnEaetcf, Ha rD6o0 c:€re c rqrft-
,nq6cftotr nororrof, Ha Broae.

A0{A.3AItlltDCltso crqAlDr xe reopemr 3, nocf,o.[rfty noaypelerEa
arsrrxqectgx noproi yaoa €tloprer yc,rorrro or?arcrqeorocrr [5]' a
npf, 08€ A08 Bce rpeo6lraSoEaacfli tloEror rarce corpaH@r a4arrxq-
HOCib norerot.

3ax.rnqeHtre
0nxcarrrs, nolro[ x[ro Dacrrpocfl[r rb Ba cr€rr nporl]ad c

pcrypcxBnm npoqo4ypan. npq&raramn a.lnolf,rr rce! 6mr xc-
[orbaoBafi n nnr Eaplxria@l nPonParor. llanpncp' oclr nr rortrr Ao-
xasarb npaarrbfioc"D nlrDqAenlol lrlle llp,oFpamr FoftrR roaBqAprqt
I rlarlD cr€nellL co cDoncrBor (a=1r f(:'a)) il. lxoA6rro AoctaroEro
nFramrb l( ll€i arrol:rr d(cs) co crcAJDcptr qc{€ro, nonolllcflrn
car omclErllBi crorlclaa oneplqlf, t r . :

CA= (ur. (r.,r. t r)=(ure u"). urr ur 1= ur f(up) = 1,
rr Eq(a ,o)=![sE & @(a)4EU! lHE f(r,a)=rr r(r,a-1) rr ,

rr Bq(! ro)=Flr€tr& oD(!)rD[s !@ r(r ,o)=f(:a Jr .tlr'2) rI ,

Ir EQ(ur,u2)=TEIrr IEEf, ur= ui !J).
lrFoFrr crpom crqA!,u0,! crarfotoll{rD pGE ty nporper[l3

fOrO: {a=1 . r(r ,a) )
y:- 1; (y=l,a.yd(r a) )
1: (a=yef(:,a) )
Ir BQ(! ,O) rm GQ(a ,O).mlrr.oEo,.=r.n(rlu). f(r,n)'1, a=y)
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oolo 2 i &q(D 'o)=!AIs ' a=r.,f(r '!) ]rr oDD(D) IEE {pe(!,o)=rruE ppp(a)=TRIIE 
'a=yrrf(r 

p) ,
r(r t).rrrrf(r l-1) .q=(ya).f(r p-1) )

BreII
Ir:. y.ri, (pa(r.o)=ter€E ,ODD(n)=angf ,.e=y.f(r,a-i.) ,

f(r 3)=p3(1P-1;1
13= a-t (s=yrf(r 

'l) )
EIiD EAI
BrErIr (m(D ,o)=!rls ,oDD(n)=!rI8! p'v.r(r I) 'f(r,a)-l(r*,n illv 2) )
r:= r.ri tre(!,O)=tlS,ODD(!).r[SE,E=r.l(:,a tuv 2) I
u:= D alLv 2 {e=y.C(x,a) }

c,om 1i (1.)
2: GQ(tr ,o)=Omr p=g 

'a=y.((r 
p) 'f(r a){.'a=y}

groP

IIIf, lel[cr iaarco! noMor aAacb 6s[ or{nFmr rpl8mrLrrlc
Palercala t=t.
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