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C.8. Ilncxyroa

BaeloEtro
B cla850 trpoAoJlra€rcf, paspa6olBa trptr€rro8 acf,m(poEEon Bortro3l-

qnr trap.uaenluux rurpotrporparr, EarraraE a [tJ, r rctrolrrayDlcr DBo-

.qeBuue !0I troHfl .IIfr traPaJUIoJtSEoro ltrEpotrporparupoDSHr{s.
06rorror trpooopaEoBal Hrf, E tra parHe.[EEor rrBpoflporpSrr]rpoBaEf,f,

crryrxt tsJlerolrEoe moroct8o f - ICoEoqEaE coEoBygEoctt EJIoloBl tro-
IIoEOEaEHUX CUTBOJIAII f,3 anQeEltS l[ . B BIelBt EIUICAEH CUIIIOJIE

Its Horcolopol.o KoEoruono anQasf,IS cocloBm! I . StreIeEIapEEI llp€-
oopaaoBaHtror rJI6t0qEolo uEotecIEl r nDtrf,€lcf lxr(poBoraH.4a IIoIcta-
EoECt e , rrrq)qaa neryD [ trpaBJD mcrr (e: I
8r r82rS, HaSEBaD'rcf rocourypaqrflrf,r n eI).

,(o).s.(n)
&trorEeEro

- sr(n) ;
r&rpoBo -

raHIH rrpol{BaoAttrcfl oIHoEparoEBo EaI rcerr rcrerrarr rlotecraa w .
.(aa rarAoi EJr€taf, tra r (o6osEarrrr €e [rf, ao ) E coollorcrBf,x c

roaol qaclar rxrpororanlu &rrucJrrerca rnorocrEo tslrorots s.(no) u
u S2(no) . Ecan soryqeEHoe rf,orecrso BrDqeEo i I r ono qaclD

g1(Eo) Barounerca raoroclu)r 8r(Bo) . Coaorynuocrl rru(potcoraarl
6 =(er: S.r(n)r 6..(u) - S.r(n), t = 11r..;\r ! sattrcaHnu:r B trpo-

taBoJrsron nopnu(e, Ea8E3aolcfl LEBponporparrol. BlEo.Ilorle DEI
rf,BpotsofaEA rrrcponporp€rtGt trpor8rolltc8 oIEoIp€IoBf,o Ea.q EilI
BnolBarx rEot€c!8a I . oArE Ia! Eflom€Erf, Easu&lelcf rldpaqref,.
IIo rar4of, rrepaurenEEol rf,Bpotrpotpallo o r coloBytrEoclr rEotocli
f , rcSrAoe xa Boroptff rreot roqEocrD f0 60100 sElasEoi, roto!
6ErE noctpoeaa corl aarorarol, rurep[petrp]rDqaf, o.

0sopaqf,a Eorrroarqrr trosaotrao! ctpoxlt crorryD rrrpoltporparry
ra aalatEnx 60Jree trpocll{r orr...,oo . 3!a onepaqta aanxcB8aetcs
18 f,sEo fl8p€rnorDcux rpaQ-cx6r.B B ] 6ua npe4.aoloE rapraE! BrD-

30



-rroEtr8 e60t traparJroJrsEofi rlEporrporparrE o I SarlEapoEEyD Bortr0-
8Eqm. 5y4ou raauaaEt o8o Ialroo rropeloIor O B BaEoEcrrecryD oopry.
llmponporpa$E o uepeorparaaolofi rar, qro ofla Eaqf,Eae! aaa[rogof-
crEor€lr c Apyrrr! rsrposporparrar! tro flpffirl[[y trnycr-aaaepn€Eron.

.[as aroro rsorocrro u paoflupEorc8: B Eor{y ,4,o6asrsprcfr trroEa rri
n2r &rr &4r a s aroa8f,Eo A !6rA0rffD8cs cxrSoJIH aoi ar .II0 rurpo-
Eporparm Q={8.: 8.r.9r. - 8r3, i = 1r...rv} cEpolrcE u[Epo-
trporBerraa

[tl, ttt.rltao,a.)]' {(s..)(ar,nr)} *
| -{(srr;iar,ro.)}, i=1,...ivi

E={or*r: {(aoFr)} . {(a.;ar)} - {(.r,ror)}i

lt*., {(a, ;or)(a, ,Br) } " {(a, +r} } ". {(ao e.)(ao ,nr) }i
ltr*rt t(a, rr)(ao F.)(a, Fr) ) . fiao p.) ) *
[ - ((a. ,nr)(ar,u")(ao rn,,) ].

IIo cparto{lrn c trcxoAao[ o rurponporpaxra o' cotroprtrs Ea spu rr-
BpoBoraEF 60&uoru, ecer rrrpolporparrof, I rGrtronsf,oloa r r!6p0-
.q,rl, ro d - 2t,+2 rreparluu, r.e. rgaraaluro pacxopn, uperlurloc-
BI trpI IOI Ie rrCuo uXrporolABtr, GBOnf,lCfi B ITBpAsEOIy yBeartl8 -
ErB Bporetrr ErtrotrEeErr. fiporo rolo, noruo Jr6olllscfl tra rrpurepax,
trro trp[ IlepoxoI,o o! o E or Jr ooEf,, r{Ef€prrposfpynlei o , ro!]r!
f,cqeauJrsl taBto crpyrsypero cEolcllarrar darsroleflcrrro [2] r or
parrqoruocts aaAausol rofltrrofi qtcra lxo4oFtslxo4ot Barloro ta
sJlef€BlApmx AarorEEos, coctalrfiDqrx col}.

Iloaeorry trpolcEarrsoEca rloJrecoo6paas8r peapa6olara Eocaorlrco
fitptraEEo3 B€EoErq€oarx ([opr, trog3onffiqnx rsp5rpo3alt raBxrf, napo-
rorpar[rrar qf,cno rf,BpoBoratsA I rrrpotrporpauro (nporparrrag cror_
Eqc!5 q ), Sscro xIopaqff, (aporeuaaa ctrorEocED [.)rr o6scroqrta-
nq$x, ocru E006xoAf,II0r coxBaEEoc!5 orpy8tyF cou rcrogrot o.

I. fiauostqoc8ro oopr[I napalJrertur llBpotrporpsll
c olp8EtqoErruf Ea rp€rotqyD crorsoclE

Ilaoesra qrcra t!€paqrfi roro! 6Dr!D ycrpaEoEo roII[rBs-
qlot o'3
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ef, r = 1,...,v I

e;f,, s.r. t(s..)(ar,n.)) - s.r, i'=1,...,v.;
8w, i
8*. i
o*ri

Ieficr3rsoIlEo, D ottor c.rysae llocneIo3aroJr5Boct5 xmpaqrfi nrlo-
et rrA:

qul

l{[oEa
rf,EpoBo-
IsEI

06qoe uuoao [repaqlfi parEo r + 2. nflaraalsEo pacxoAtrtr croA8rcr B
Arurcpa88oryt y8ontlrof,ED rlrcl8 u[I3poBoraE4.

Jlaaraas Ee rco rrEpoBora$+r f,cxo,48ol o t a loJrtEo EeBolopyD
Ex qacrD, rorEo trootpourr 4oan[ crroBlp BaEoErtroca&c oolf c pa8nItl-
Errr Q ! [ r saEtrran[rfi looD trporory8oa rfi.Er or r f

2. f,auosrqeoBro (iloprE rraparror,Eer.{ Ilrpotrporpall
c orpaEtrqoEtf,rx E0 lrtr rctrorEsyoEDr roEstrrypaql.l

B sEOr pSSIOne noilol pelr o aaEoEf,rrocBry ooprcx, coxpgtfr,-
qm crpyrryW o€Er IIf, o . &eler rnacafoEaqm roEotrlypaqrtrfor-
paraDqyD qrpyrlJpEEo c3oficlla corr atEoraloa. &polerrr orEotreHtre
oocelcrta Ea rnormax rHotoorE U AIE rn6ofi rcouorrypaqXr s c rro-
tryDryrr {yErqsq.x n, qa(n),...,9.(n). bauer u6yl uorry ra r,
tryctD oo f,rE ro . Itzami c rreuari ea(Do),...,e*(no) f,3nsplo6 go-
coAfrf, u0 . OrsoneExe cocoAcrla 6yroi raodparari rpa6trqocrf,rcta-
aEsar po6parr Brogy ,o c cooolslr. By4er EaaaB€rD o r p o c r-
E o c E tD rD6o[rlorBt flr rEoroo8io crfiEDrx c Bofi BneroB.
l(nororrHoo rEoroclm I t[oclo c lp8o[qscrtrr rco6paroHlor oIBor[o -
Huf, c0c0,4c!ta 6yA0r EasEBaEb c o E I D E n e I o B f .

0uoauluo, oapoctrocrD raorrt ,o tsauro-oruoBraqso ooor8o!- ..
clryo! rEoroc!ry atroraroE, c Boropurf, glrorar ro colx !r00r rE-
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oopraqrcEEHo csarr 3 coorsororrtrlr c rreuyDrqrlx Qyulr4rf,trf EoEomy-
paqxr s .

EorQurypaqrf, S raaumerca ! n o 6 a n b E o fi, ecr[ Ntfl
eo60r,o qeroro trororrroJlrEoro D sall0[08 r , B aoropor ocrD xorfl
6u olra rror8a, oEpocr[oorE roropofi, Ilocrpo€EEaf, rro s , coAep8f,t
6oaruo D Bnoror.

Haausro xora 6u 0,480f, rao6anbEofi roEQrrypaquu 3 aarrrcrr flapair-
aeasuof, rurpotrporperru oaraqaorr qro rnropnp€rrplmqafi 60 cert c0-
tropr[E aBrolasr, y rcoEopEx qtrcro cBf,oofi c .qpyrsu aBrorararil pac-
I08 C pOCTor qf,Cr8 A3IorafO3 3 CeIX.

f,oc{urypaqufi S r E0 ErlnDEaffcn raodaaruoi, Haaulaorcf, o r-
peBsrrosBof,.

Ec.uu too rcoaQ[ryparytr r Barrrcr [alnrJrertrel rrrponporpsuu
olparrlrof,u, Eo a cetf, Eesalxcf,ro ot qrcra Br0!08 E I r rarJtri
aBrorar rreoE qxcllo crrBotr E0 rrpo8ocxolf,qso EeEoropoo oeccf,poEaE-
troe qtrotro.

ilpr p0aaruo[ troctpoouxrr oer!, raropnperlpynqotr naparJronlE]rD
InrpoEpoDparlJrr ll0r53f, E0 yqu$tBaltst !rr0 cocra8Jlmqfe ee E0E8!IEH6

aBroraru [poDpaqaDms B ycrpofictla E rren! otrp€AoJreBEHe roorsrptr-
qocBre pa3repE.. Sto oSua{aor, qro .Ioro trpr trcflons3oEaHrlr orpaBr -
qerEHx roEQrryparyfl I aaurcu rlEpoflporpallllu &[nEs rBfippraqtroBurrx
cDflioi, cooll8mqlx- atroralE, roro! paolt c poctor roftocrr w . B
oBf,8l C alII LJlfl lot CJIyTISOBTBODIA tsnOIOllEOe IIOIOCIID IOre! 6E!t
trp6ICtA3JleE0 rolrrcSrr B Boltotopor rorpfiq€cfior npoolpsf,crBor rrpel -
clSrrEot rEtepoc ro30pf,85 o ro8ansErx BoEorrypaqlfr.

f,oa{rrypaqra s BaBE-
BA€ICE IOrA.[EtOI,
oc.ur Ats D6oro r tal.qo!-

f, os sap c 0xBcrrpoBaHBHE pa-
,4IYCoI B, co.(6pr8qrt oB-
pocrHoctD m6o[ raemr ra
r.

0rt6pargfl rrtrycr-sa rolF
ueEf, on, Boropaf, Qarrrrgcrr
EDoLrlcE I o IIpr tropexoAo
B Bauouxqecrol Qopre, tro
oDel cyrr EBnfforoi uo6s-
araofi: ctrlaar itryc8n (nope-
xol tlotrl rr I oocIofrEle

D,t

ko.I
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ar) Ia6E pa8potlofff,E rrtroJrErrDof, rcex rf,EpoBorac,4ar s a o 6 x
ruglrax rEof,ecrla f ra rsSsopEoEler (usp€xgl rno8trx ar I cgolof,-
BIO at ) CICOrpyorrqEo Er 9IEA rf,BpoEora!il1 tollptrroxf,xa I r rc

o A E o i raoge tr.0!0 [ptrBoIEEE trof,lroErD srooaJlEErrBoE-
Ql{rypartlt I raEoEf,qecror trp€IolaareB!tr. IolclBtrrort8or 6crs rorf,
6u olre BouQrrypaqrfi, [cltorbaosauEaf, 3 BaIIf,ctr rtrEpororaul rf,Icpo -
ttporpan[r o , col€plxr 60cr0ueqcoo lnor0c!30 BnerenloDrlo c BJIo!-

ro! n. (n.) cuoru Bco Enorrt ruoreclla w 1prc.I).
IlproEr rrocrpooErt BaEoEttIocBk Ooprr coxpaEmt[r 8rn BoEo{ry-

palplr f,ctrorlayerux ! o r ooaolauxi
a) a cryuae orpaEriroEffi ror{rrypaq!f, aa trepoxole ot cofl

tsJroroB, [p€AcEalIssEo[ nsposor (plo.I)rr cett lt.uetos; Ilp0,{cr8an0B-
EOI flopoH]r o 88I8EcOa crstroE5D seplllE (prc.2)i

.,

IJ

\(

Pac.?

6) r oagrao rorarlalrx BouQurypaqli ra raolo r!trororarorluoro
aneroqHoro rroroclla| rBoropilroro I r c rr4oJlousofi a aor Eycro -
Bot Bror$ol (canaauuo& c n.. (u.) ), u ocyqecrsJlorr! crhrposf,saqur
cocmnar[ rcJrosotr rtroroDaseJlsHoro nEoaecrla llo lxny cfExpoHrsgqrr
qotrr crporBoa [3] c qorrD uycra (ocraaoaa) rurpoEporparxu.

I. Ac[f,xporE8E BollroErqlff c rcflortBorailer orpaHrtroEurtr Boa-
Ourypaqrl. C nparrryo6ro! roqrf, apogrg rar6oros rnlopocos oayrral
troctspooEra drEapsrx AopoBEe!, nolory qro A.[fi Eux trpoBotroEr rcc]ro-
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j

Iolatssf, Eo orrElr8rsloi YBraso Ea llrocEoc![ [4r5]r q8o llo8Bonfio!

lcnoJrbso&lrE rx flpr pc8nSEor Eoc8PoeBltr c€let asEoraroE B 3tr40

E[C, rpore Eoro, IIa laBlx A0p0Bb0D 60n06 trpocBrr II0rf,{aoECE a0 -
EoEf, qocBoe trpeIcSaBJroBle.

06oauequdyrnt p qf,onorneFoaBw r 6yBso! d-rrurrall-
EJrp oEe[oEE 4aotrurdoaEryD p , 6yrmt [ - qnclo (d-1). [a rEo-
IOCI 88 ICIIOIOIAIOIDEIIX EIOIOB &r , 4e , 83, 14 rCfOSf,I rnerEy D2,

IO6SErr BnetBy ,o r IEo rEoroqt&l Br0I0r3 0IE0 --c rreESrf,

{1rr,r) }, apyrolcrreaar! ((u.,n)} r rrel sn<d. f,aerrl
o60trx rBorocll lreDE cocrof,sca lE rEoreclBa {ao, a-r, a2}.

Ecrf, 3 3a[rcf, 8oEoflypaqll rffiporora[Ar trpoodpa8yDqr:E oooso-
f,Enf, BtrEroB {(n.,,4)} , rcuon58yDtoE xlloEynqlo ffsBIFr (nr, a),
(nr, 2n), (nr,2u+1) , rq qerE Eroror c [roEarx {(nr, n)} namencr
6lrapnri gopbror. B racectre Bopaomf, Bnetrl lu6lpaeEof, aJletaa c
rroEor (nrr 1) , Ea BEoItor f,pyoo - Enlluf, c trroEgu (m.,2)r(n,,3),
Ea p-r Ellyco - ulortrr o meEatu (n, pD-l) ,(nrrzD-r+tr) ,r...IIooaoI-
Erf, f,pyc EatroJrrmo! snorrl c trrocarf, (run, d), (t,,, d.+1) '....,., (m1 , d+ p-1). &o ruetrf, roBotor Ho reraq[e Ea BaEoiI=Eo lqrrr
o!,BoDEE lopola B roprlxEo rrocrel8ero swoa, 0r6ll8ct3aD8o8.

06oscasu 6yrrof, Yr 3B8f,rEo-oLEoBEatIEoo coo BololBI,Io rxeuf,

rsrA,ot raerrr lloonoAE8ro f,pyca tr ruIoEr ErerBl rrorectlQ w '
IIP[U[P. Ilycrr rroua BroroB s W - _rxctra lr2r..., p 3 Y, r0-

ter 6ulr saAaEa erparouror n + (mr, u+A) .
Auaaorrsuo lorao trocrporrD Aope+o IrE rrotoe c f,resau

((nr, a)) r urdpari v. .
Ea puc.5 f,ao6paroEa oeBD Btroroa tr (0 wctror BJroroB paBEEr

20), EtrororarenDrHo arerBt t pe6pa, Ba [oErDrreEror pe60p, Eopor-
IoEEHx ros0rrypof,l8rf rcxolEolo arloptrrra.

Ilocrpoeure BaroEf,troororo Ilpolclalrraxra arroprlra o (o6oaEa-
silr d) uporogor rxa Bnero{ux rEorecls raaolo BIIE, Bar Ee

pic.5. B ucxolsor ooarodartr rco EctrororaronrEuo En6!Bt1Ep0I0 Btro-
Eoa c rr8tarr B, f no , Eaxolsmfl I cocrosEtf ao. I(trorBl ,l I
Eo E€XOIEEeE B CoCEoAEX[ aro B EAEoCISE rrporollm IIE o- !160 -
per f , uoayrou{tD s tr.I r uoDryD Eaf,ro[rryD EBereEryD cror -
Eocnrr B o6qxx troprar o0 pa6oraol creryDqg o6pa8or. Crrraa
ttgycrn (raeua El E cocrosulfi a1) reaoArr Blelry (nr, 1) str€po-
EOIE 60 I oOCIof,EIo a., pACEpOCEpoEEe[Cf, BO rcol EIo*'BAI trOcJIeA-

EeBo spJrcs {(nr, u+d)}.'r ruraor E pa6ory ef r eiirt=1,...,v.
IIpr eror f,rorra (nr, 1) Eepoxol[! I cocroffExo- ao, a Btrerra ur -
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(u.l) mt

(na

(na ,4)

(nz,

(ur 116)

(nz

n

(n.r,1 )

Pro.5. g6!l Erolor.

(ur 14)

(rr

(nr

(nr,

t

t
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.a

-.s coolonrro da. Ilpraaarr trprretrrocrr rro 4opory, trgcrposruorlr fa
Brerstr c rr€Ean {(u.,n)}, rourolopuo [oc8y[aD!,B B.[erSV u, .f,Ar
!o.[EBo IIoOlyIInoErE trI]X8EA88 rrpII€ElIoalI [p0Bpalao!o8, BtrorAg .,
treporo4rt rnoEEIr (nr, 1) I coctosnro ar. Blo oocrofiEf,o pactrpoor-
pafEercE B0 3C€11 AIeErtr npolnoc.[o4Eoro Spyca Er8loB c troEall
{(nr, u)} r upr rttorur rrepoxor,r! Ecoctof,Erogo , Eu - Dooc-
lof,Erro a, (crraaa nsaaep-uouron), raorrr rpyca {(nr, n+d)} a coc -
tosflne ao E anroplrr d ocrasasrf,Baofcf,.

&uruou orlcrelry [o4clauoaor:

bf: ((srr(n))(ao,(n.;.*f,))) . {(s..(n))(a.,(a;,u+d))1 -
* {(s.r(a))(a, ,(u.,r+E;;1, I = 1,...,v;

elE: s.r(u)'{(s.r(n))(ar,(un,.*f,))}--srr(a), i = 1,...,vg
o"*r r{i"r, nr)(ao,(n. 1+f,)) },{(.r,(n,, !+it)r) }-

{ ((ao,nr)(a.,,(n. t+d)) };
8.r+.3t(rr,n,,)(ao r(n, 3)))r - {(a.,nr)(ar,(n, l)) };
6.rr*r ! t(a. ,(n, ,r) )(.o ,(n., ,2n) ) ).*((.0 ,(n, F) ) (a, ,(u., ,2n) ) );
6r r*. ! {(an,(nr,r) ) ( ao,(nr,2r+1) ) }'.{( ao,(nr,n) ) ( ar,(nr,2n+1) ) } ;
8.,'*, ! {(ao,(u. *) ) ( ar,(a 

",2t) 
)}.-(( "r,(u.,n) ) (ao,(a. pn) ) };

9. rr*. ! {( ao r(n.,u) ) ( e. r(n.,2u+1) ) }.-((ar,(n. +) ) ( ao,(r. fa+1) ) } ;
o.rr*a3 {(ao tr)(a, ,(a. l)) }.-{r, rr)(ao ,(r. f )) };
B.r*. i {(a, *r) }'{(". f,r) }l
o.r,*r3 ((a. lr)(ar r(u. l)) |.- {(a, Fr)(an,(u. l))};
02y1ro: {(a. Fr)(ao,(u, l))}.t(eo,(u" ,1))}-t (ao,nr)(ar,(u, l))};
9.-r+r13 {(ar r(u,l))(.r,(nr,2u)) }.+{(ao r(nn p))(a.;(u.,,su)) }i
9. rrrr. i {(ar,(ar,u) ) ( ar,(nr,2u+1) ) }.-((.o r(ar,n) ) ( q.,(u,, rzn+1) ) } ;
0"r*,3 (("o pJ)r.((".,tnn ,1+f,)) H(., .ndli
6.rr*rni {(ao,n.)(a.,n,,) }.{(a.,(n, l+[) ) ]-((ar,n.)(ao +r)];
B.rr*rr: ((".,(n, ,n)) ). *((ao r(n, l)) ).

3t



H0uocpotrcraoEsafl rrpo3epea troBa8Hsoot!, qro sra cxcrela oalaor
tlctsoryn rasoarrrocrlrn 4oprry oo

3II|E!IAH[E I. Ilycrr lucro Ereparyfi trptr nopopaoorBo rmrporpol-
pauro& o BroEorrBoto IHorocESa lY pqsEo T , quona flpyco3 3 dtrEap-
Eor Iopole paErro h (h = ]tog. I w lt). Ioramuoo rroorpoouxo rrocJr6-
trolalontnocru rrepaqgt (xr oro s4ocr Eo upuaoaru) roasorrot Barc -
IDqr,ut, qro IIpn trpxloBoflr{tr oo r f, strcno Isep8q[t T paSEo
z+ 3h+3 .

3flEqAflUE 2. Ilptt tr€psrolo or duuaptoro IepoEa I t-aprolry
[orHo XrroBEurra h , I BBalllrrt T. IIfi atoro AocraroqEo rtrt(poro -
lIaH/Fr trctroJrs3ypqlo B aaIIIrc[ EoEotrrTpar$i troEyDruo @ysxqru m ,
2m,2m+t r BaroHIiE5 rrtrBpororauAarx, rcgorsaJpr{lrr ffnrqur u ,
1(n-1)+2, r(n-t)+3 1...,lm, 1n+1 .llpu.oror o6qeo crcno uurpo$o -
faEI 3 lffiEpollporpaffe oo xospaclaor.

2. lcuuxporcaf, lcornoalutrfi c ucnoJlt3oraBfor roEansBsx EoE6II -
rf,paqtrfi. Ilocrpooxro rourlo3trrltrr flpoerAon nnff t[fltr{coro c.ryrraa (oc-
rf urers 3 3I,IIy trocnaIyEryn poaJrrcaurp cor[ asrofaloa a au4o EIlc),
Borla [tr6Ha rcJr.€lor raorflo uE[opEporupoDatIs Bara roopIrlHallr yBroD rl€-
Jlo{I{cnemrot poEoErcll Ea nJrooroctu; E{depel l[ , patuHtl $x s . Bso-
trol trA IIIOCBoCEX I(OOpAUBaBH LX . TOrAa U - atO HOnOIOpOO BOEOq-
Eoe rlorocllo yanol Ba rurocttoctr (x, y) . B raqecrr ocHosu nnfl
EocrpoeHf,ff raEorrlqocBofi Qopur rtrBporlporparE o (o6oanarrur ol ) c
trcnoJrsao&tnlror rorbao noBarBHHx rou{urypa4ufi Er6epor d . Bre4er
ocl roop4xuar v , ttoptrolrf,nynflpEyD rrJrocrocrx (x, y). EyAor csn-
ratl, qIo [tcxoIEo8 w uI00I 3trI trpfiIoyroJrDB]rtra. &e IOtrOJIHI{IOJIS -
Euo r.lreroqn{o lruorocrla ! oTAoIDEEo rcJrorru 6y4or paouonararr B

ltrocroclffr(ruap€Juronsunx (x, y)r 3IOn5 v . f,rerr[ c oIf,Ea$orrlrr xry
6ygou pacnonararb oIHa IloI Apyrofi. Be.4ex DcrrolroralonbEEo rnerrgr
El , 82, m3, m4 r m3 tr SCIIOIOIAIenSEIIO IIJIoIOqEHO IBOIoCIE Wr, Wz,
wc , w, , wo , naorog[ut€ ltl . lfuon5 octr v oHf oEctoffr trpyr or IpJ-
tE Ea eAtrHlrrly,r yEopf4oqeEE cnoAyu{trr o6pa3oI3 xr, wl , ws, m3, w2,
Wz , fln, El , Da , E3 , E4 . B ocHo3Eor cooroaEla rctrorolaroJllED(
BJIoror o6oBHaqanrcfi cnrSonallrl 80, 8r, a2, AoIIoJICTIoTSEEE OooBtsgqe-
Bffl 33OAflICfl ItO xo,qr UBJrOroEUf,. B uoxoAcor oocEoaHItr Enotaa D1

sexol[8cE 3 cocIoEBtrtr al, 3CO OCSaJTEEHO &IIOTOTAEOJISHHO rJIOIrX 3
socroflBl[r ao. BB0Ior rflotrJrDqxo ffyaqm:

Yr(x,r) = (Dr , x, x) ,

Y.(xrx) = (mr, x, y) i

--

+
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Brooro ef r gl8, i = Ir...r v r Bartrer:

6f :((s.r(-,y))("o,(nr,r,r) )).{(sr.(x,y))(.r,(ur,r,y)) }-
- ts.r(x,v))(ar,(r.F,r))1, i = 1,...,v ;

6f : s. ,(x ,y) . t(s r.(r ,r) ) ( a, ,( n, ,r ,r) ) P
-Sar(rrX), i =1,...rv i

3ru Ir0 rpy[rru rr[ffpDroraEl co4oprar ronErco Jroranruuo rconQf,rypaqlr,
ocntr .ucxoAHaE o coloprsna roBansEHo BoE{trrTpaqf,u.o6ro4uueure 6f

"61" rl =rr.o.1 V; oopaByorf,rpolrf,rpotrporpamd /. oooaua-

qtrr ero { . fipnre arpa, d^ oorepsrr eqs rae racu: { - rf,Epo-
trporpatrlry cfIlxporu3aqrtr r ir; - rxBpotrporpa$ry 8oEflxpo8aEf,fl.

,4rr o6eoneseHf,s oIxEaEomf, paootE d r d Eoodxo4trrorrrEo&
aaaurolorlcrBtro sacrofi d nporcxo4rao tro cn€Iynr4e& cxoro.
. f,lerne mr B coclorEtrt I (truycrn) aauycraot rrtrponporparry

{ . urecponporpanra { ffotrorrbayor rnsroqmro rxof,ocrra uc u u.,
tr Ba trero[opofi [ropaqlrx trepom4rl cpasy.Bco r{rerru W, a cocroa -
Bf,o a.,. 3ro Batrycraer B pa6ory slpo d"' . Aln trEAgrarl[tr trplrecx-
roc![ lro4orauotor E4pa cryrar are!tslr rruoaecrn s. .llurponporpar-
ra { r uanva.orafl tra rofi ro rlolnqrtr, q:Do , 4 , rctronrsyor
ruoroorra wz, tlc r ocyqoorlJrser rouaef,epurf, upoeuorp Bnemr rao-
IoctBS u2 . EOntr xOts 6g olre raetr8 ra fl. oraSEBaoIcA I Coclofi-
Exr al , oe cocroflHtro Barof,f,orof, EE ao ioocroflBle rcnorBr (nrr1rl)
ocraorcfl EotrBrotrrlur. Licat upu oqopoArorr trpocro[po rce rcnelrx rg
g2 oraautaDlcff B cooroffrr ao (rcxo4uar o uonprrourra), rcJror8a(nrlJ) trepsxoAur I cocroffEro al . Aro cryrrs GrruaJror AJrf, not-
ropEoro BnrDsoErr w]' r roropafl tropop4rr Ea Eerolopofi r8oparlrtr
cpqay Doo sJlorntr wl B cocrof,E5e ao . 3ro B cEoD otrop€I5 cryrxt
oxrnaJror Itrf, IIopoDIa raerrl uo D oocloggtro al (roraorrt)rlrJlorotr
Br,rz, Dr B cooroflBle ao. .&e ottrcotrEuo aoauroAolotua mcrotr
d ocyqocraamrcf, c troroqED D3 r ts2.

Ilpor4ou Aotairraoo ttootpooxf,e nxrpottporparru d , oqeuur oe
cJrotEocSt I rlfcJro mopaqrtr, saEpattoEEoo Ea fctronEeElo.

II4lo co4oprrr 2v rf8poEoraHl f E{tror8floEcf, r rtopaqrt.Iur -
pouporparxa ol o noranbuurr{ rou{rrypaquflrr rorro crpo[lca ua oc-
EOEO alr0prrro8 ol.tuxpoBrsallf,r B corx aaroraroa c Jrorar5trElrf cBflBE-
rl [rr5]. Ilox€rer aro, B raqeorEe ryoroaofi BJrorar Erdopor BrersJr
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(n" rxa, x")

,1, t) , (u",1 J) rEococlr rc (or.
prc.4). Eca! Iilratlcs tB crol
sloEtsr 8A0rD lpAElSr trpiloJrrorD-
Erra B LEJx HarrpasJrerrf,Er: I) na-
pollors8o ocf, x sBIB I rrapatr -
r0n5E0 oo! y EEIxtso, 2) uapaa-
IoJISEO ocf y 3trpA3o f mparre-

Puc.4 rbco ocrx ilrar Iu rrpulor B oI-
ry [ ry ro Brorry (n",xr,x.)

0uryBu Ea rrrocrocrr c laanr csrcrlor a I G] sasuur {aryparr c
Qurcuporaruol opeoutauroi. &e IarEEelEo [octpoourn ctrpaBeIrrE
I0 r0rt80 InE ru6r0qEsd rtrorectD, tsIeDqIr arl npflolrolsEuBos, Eo
tr .qlr raaroqED( rEor8cl3rf,rrflDtrllsff D6BII Qrryperr c {rccrpoaar-
Boi opxeElaqter. Ecar roxoltoo r ro srrf,otca (rrypot c olrcrporeE-
Eofi oplleEtgqloi, ero &6[19 rorto BarotrrD rrf,rran5Err Ilo mqEoo-
Er Breroqurr rroaoctlor u', corepmur r E fisrolgca {urypol c
Sntcuporaruot opxoE Eqtoi (prc.5, o - rrolBr tcxolEoro I , o -
Lotrorxrloarrue Brottrt, trpf,Ealroiltto wt), ! rco mtrororalorlaue
rBorEcrra Erdpal5 raorop0ru f,'. lrprrollo rlErf, Ea erot orutype
6y4er rasurall 0poularr, rx o6loo rrroro o6o8E0qu f . B [5] sora-
saro, lrto ocnr cort.alloraloE o(pr3ye! {rlypy c {aoupoilEuol
opreffiaqrel r rarsl a3roro! IIoe! qerrper ooool,oi tanlxrBaE ra
pxc.5, ro crxxpouraaqr[ colr ruortaotcn sa (2f-2) !aB!€. Iloclpo-
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tI rfBpo[po.rParsr uoIrillJrD snEf,poExaaqilD rc Ba
(zt-il trroDsqm. Iloclpoeare f,tlrtsr c olEoropEoto
oqrraa.f,ar4orJ trpauqf cr6EE oocloasri a Btora ra rrre-
rle{y uI [519.9?]:

'(a Pnc.6 c[

i

I
6

{(acotrocrerlr rErpoBorar6r ((e,r)1 ' ( rrr*1) ). {(,0,i) } .qro-

-,

6H uop0lrr B lryropEory ery{aD, IoctarorrEo Barlyp filByr rxrporo -
IIAEET 3AIOEIEB IEYIE:

{( Fr(nc *,y) ) }.{(cr(u" ,x,y-1)) ( y,(nc ,r,y+1)) }-(( o,(no ,r,y) ) }i
(( P,(u",r,x) ) ). (( a,(nc,r-1 rtr) ) ( yr(uc *+1,y) ) )-{( o r(n,x ry) ) }.

Iaren upoqo,qypa trpoAoruaaorcfi Irfi Bcer trpallr crotu{ cocrofl -
Eri, Bporo tr@r€Aroro., f, noayvourorJr cutcry rrrpolorarl 4o6aaaa -
nlca rlspororaBlB

{(ao,ur)(ao,(rrc i,1)) }.{(ar,nr) }.{(ar,nr)(8,(r" 1,1)) 1;

{(t ,(uorr rr) ) ( ao ,(n., ,x rr) ) }.-11ao ,(o" ,r,J) ) (ao ,(u., ,-,y) ) };
((r r1r" ,r,y) ) (.r ,(n, ,r,r) ) ).*[(.o ,(n" ,r,tr) ) (ao ,(u, ,r,y) ) ];
t(a, +.)(a, r.)(a, lr)(ro F.)).((ao,(., I l)) p

{ ({ao,nr)(ao rn.)(ao,nr)(ar,nr)) }.
06oasasorra cocroffrl rJroloB rs8rE f,B [rro.95].

Eoar o6oasaqllE rolloctD r!o[sc!38 trpailr croE oocronrr! aa-
loralt 6IEE[ r r ro o6leo qrcro ErpoBorour a { namo 2o + B.

Ilpege qor [ootporlE I , 6oloe lorarlro orrpolonrr rrtror -
tserHo 0D I3f,ClStE. oEr leEOtDI.

I. IloporIouro {poEle E rnorro o trroEer (ur,rrrr.) e Eopro -
It!uoc!5n, sarf,cltel 0t rarccf,rarlnoro patropo orpoclroctr BrolEr
r r . Opor! B IaEEor oryrno edpatynr BrorBt rlotoc,lla lz , !t-
I0Iql00E I oLEOI I IOr t€ COClgsaIx, ot[IqEol o! ao r f, 08ctr0tr0-
torllo !8015 mpuoDl trrEu.

2. trarrerro Qpottt.
3. Ip€lo{opmqm {poue, cocrorloro rB rrotor E e,ooloa[r

.r r S *pollrcocloaryl ra BroloB D cocro8ltr a, rEDr Erpstro o
trprBrtaor rprrourroctr (ErolBol 18 r., aaxo4alolci t cocloilrr
"t ) '
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4. Perrcrpaqf,E EsEprrorrroct.r rrrpoEoralA rs {, ocyqecl -
rrsoraa rrpr Eorolx trop€Bora Brorar (-rlJ.) r cocmfrra ., trpr
tr0p0l0l0 opoBra, cocroqoro rB tsr8loE B cocloErr^r al .

Ilper4e rr0r trepol'I r Eoctpoorlr rIrDoEgxrEI, rroDo8,mrqll
opoElrotrorrr orolyDlso. Tar BaB Bce BoE0rrypaqxl, f,ctronE8ysrE€ I
Eatrrct o roxaaru, cy1ocrBJrDt tarle 1r, ra, 11, 1+ (r. 

= 
o) ,

{r0 oEpecrEocs! .D6of, BrorEr rroreclaa I ooaoprrrc8 B El)f,rot]orr-
ExEo co c$poEarr (r+r.) - (r-In) , (y+In) - (y-Ir). 06oauasrr r =
= (1. * t.)+ 1.3roG Earo!-ro QpoEE Eo trEpocrorttrn Eprgras [prro-
Erroclr, teo6xollro qro6E r€rEr troporloEller oqopelErx fiporma 6-
ra BaAepga, paBEar r trropallrsra. lllro Eurceur rrEpoBoraEIE' u0-
porlsnqlo 0poE!:

t(ao ,(ar,r. ,vr) ) (ao ,n3) )'t(a, ,(u,. ,x, ,yr) ) F
- {(ar,(un11,x*))(ar,tJ }i

{(a. ,rnr) }.((".. ,(u, r, ,rr) ) }. t(..*, fla) },
i = 1r...rr-1 i

((ar,5))r{(a' r(n, #r,yr)) }" {(ao rr)}.

&urler rrrpoEorsrlFrstEotrEgpqlo leficlrus ZJtt upu slor c(F
DEyEroclr rrBpororatl psslenlr E€ rpytrtrEr cEsssEEre 06lEr Eq8E8-
qctr6r.

trarrorre opoEta:

s, : {( a,' (n,'r'x)' 
It.:;;1:',J i;ll:r:x :ll il:.'(u' 

;r'v) ) }'

s, : (( a,,(4,,_,r) ) G;;H;:ll 
i, ll ;l : ::I] ;:.,(n.,x 

;r) ) I.

&rpoca 0potll c EprsEEaor nlruoclulocll3

s' : (( e'"(r' p'v) ) ( al; 

I,:[,],,1 I i: :k-;:l 1];11..,1"; ;';; ; "
s' : (( a 

"(n' "'"" l'i;I. :;:;Iili I i;$:?lifl ".,1,: : 3 i ;.

3

>
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i

AaureEro {poElrs

s, : {( a. ,(n, p,y) ) (ao ,(nr,x-1 ,r) ) }.{( a, ,(nn ,x rF) ) (ao ,(n. ,xry) ) }-
- (ao r(nrrx,y))(a 

"r(do,x-|',r)) 
);

B. : {( a.,(uo,x ry) ) ( ao,(,nn"F rtr1) ) }'{(ar r(no,=,y) ) ( ao r(n. rx ry) ) }-
- ((ao r(nr,xrJ) ) (a. r(no rx,y-1) ) );

sr: ((a, ,(nu ,r,y) ) ( ao ,(no rx-1 ,y) ) (.. ,(n. ,r,r) ) ].t(., ,(u*,r,r) ) )-
- ((ao,(nu,T ry) ) ( a 

" 
r(m, *4,y) ) ( ".o,(r" 

g,r) ) ) i
s. : (( a. ,(no ,r,x)) (ao ,(ou ,x,y-1) ) (a, ,(n. ,x rF) ) ).{( a, ,(nn ;r,r) ) }.

- (("o r(no rrrJ)) (a. r(ur rrry-1))(ao,(u. rrrr)) );
s, :((a. r(nr,r,r))).{(ao,(nn,-,y)) (".,(ar,r,r-1)) } -

- {(aor(uu,rrv))}i

t, o 
: {( a r,(n r r*,t)) }.t( ro r(nn ;x,r) ) (a 

",(mo,x,y-1) 
) } -

- t("o r(norxrv))).

Porrc rprqrr [otrptreurrocrf, :

trr:{(a.,(.r'al)) }.{(ao,(., I l))}-11ao r(rzlt)) 1;

rr. : (( a.,(^o l ,1) ){.ar,(^" I J) ) 1.-11"o,(^, I J.) ) ( ao,(^ 
" 

J.J) ) I ;.

srr:{(an,(^ol,r))("r,(^. 1 J)) }.-{(ao,(^oJJ))(.o,(r. I J))1;
6r. : {(ar,(^, ll) )( ar lr) (eo l.) }'{(ao,(u. J,r) ) p

- ((ao,(D, I J))(.0 ,lr)(a, Fr)).
Cscrora rrEpororaEl t

rou B.[o[oE c f,r€trart (Lrrr
rrEpororauE

r-Qr.
,YI

((ao ,(r. ir,y) ) ).{(a, ,(n., ,-,r) ) }-{(a,, ,(n* ,x,y) ) };
{(er,(n.,r,y) ) }.{(.., r(nr,r,y) ) }.((co r(un,x,r)) }.

I, mrouoq, fiocro rpf,xolt rcox Bnoroa rroroclra rl s 00G!o-
f,tre ao , Boodxollrg Bepryrr 3 lorolroo coolof,f,ro rt€rrl rEococtt
f,r,;z r Erelry u" . 3to Aomtr rrBporoilaElE3
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{(a, ,(nn ,r,y) ) }r{(ao ,(n, ,x,y) ) }-t("o ,(n. rr,r) ) }i
{(ar,q3)}.{(ao,(rr,r.,a))}- t(.o,%)}, i = 1r..., r:
{(a,,,(uo,r,v))}'11eo,(n.,,r,r)) }.{("0,(no ;,v)) }.

TetrepD ror8o rrolo{ulalD Bar odEeo qrcro rrEpoBoraEl r rlrpo-
lporparre, rgr r lrrcro rtopaqrl, rotopoe rooasaor rrBpoupolpaF
ra. OEl coorlelc!3oruo pglutr 2(v +o +r+11) t 6 f+t?.

IlocrsAEeor qto ser cnolyor clorarE, tro ydoflltefi B ror, qlo
trpr BoctpooErr f' tcEo.[EaoBaEr lonlBo rorarlEBe Bot0f,lyparlE.pac-
troJror[f BtrorBr ulFaf,r'nr I oIEor clordqo c B,trorKart, troDllrr
roopAlBal! '= Ir y= I, A EnerBy ,3-G Bn6!Bar[' xIoDq[IxBo-
opAIs€tE x=l!*r y = Ix. HaUoCpe4crresEar IIBotopBo [olt8SuBaotrqto
3Ce 8SSSOIEII3 C3SBf, IOI{lr rE9'IrQIt lIolt OCX v , [OpOr.4OEEIe AOE-

Suype4uarx! nolopre rouotrErorauu fipr fiocrposirf,r d, rqcep**-
$Ecs trorae€Effirr Ea prc.?, !.8. IolclrEEEnDEo rorSurypaqg! aotsorb-
EEr

v

t
n

aa

E
3

na 1111) rrY)
(rr rrrr)
(un rrr l)

,rrX)
n1rx, Y)

(r,y)

nl rxa.r I-)

'ra ' xr)

' YL)

rg11, Ir)
,x1, Ir)

,1r1)

,1 ,1)

u",111)

,LrL)

'

fra.7

(1,1)
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3. Caorsosrl Earonrrrocrr:r [01x. CaeAer t eIIEyD la6flqy rQ-
psrcloprcrxrr crorEocEr EaroEtrrrocarx 00pr frBpotrporparr, troryqoE -

luo Er[o. Ilpcor E ra-
t s 6 r I q a {ocrBe olEoro tB tapraE-

3

3ru ]IOIEOCIE
IOEII!E
T)

o Q= v
Q= v+3
Q=2v+3
Q=2v+15

ol

f
d
d r+t+r+11)

:[=?

T=2r+2
tr =t+2
1[=r+3b.+.3

g=1a,6t+2

!o! tsaHoExqecBot ooprE
6yIor pacoraEptrrors !or-
ro ot . 06oaaaqesra B

Ee6nf,qo lio tror tIEo I pa-
Eoe: v- qfe[o ltrBpof,o-
raB,4 r ncxoIHo[ rxBpo -
trpmpallrlei T - lrtrcJro

f,ropaq,fitrBatpaqeEaoe aa
IotrO,[loErr8 [CxOIBof, n-
Epo[porparrsi h - qlcao

fipycot a 6uaapuor I0p0E0, o - rllcro rrpatrr creru cooroErf, atm-
Itl88 3 AlIopf,lne cucxpoErcAqlru qoIII{ cIPeEtoli r - p8A.uyc oBpoq!-
Eocrx Er€rBr I xcxo4Eor r i f - flBeiEtr paBrop, xaparroptsynlul
f.

3arucof,xe

O4euru orortoorr Eanonrrrooarr 0opr trorJrregr trpr cautr odllr
Ep0IEOnfiocIEE 0 I0xAEEAIAX UJfOI8.OClaEotA IIrpOupolPAIIl Btrltl8-
8Ex B Eortro3uqrr. IIpr uparuvec8ol paapa6orEo lfBpotrporpall rnc-
!o roruo uo upr6en0lb s 06ryr EaEocrgocBll $oprer, Qr rosorDsyf,
ooleprarortuc[ curoa rrrponpolparr, troryqarl rractrrro sapf,anur ra-
Eolrrrocrrx {opr. B laxrx cny{at rroryqoflBue BIooE oqoarr rorJr lr-
p8!r porE oprefllpoBr tro8mn8DIEx mpeIoJrfss rl0reoo06past0crD rre-
poxoIa B qAcEEorJr tapr8Ely I OqoEf,lE 610 BAlIoCttO.

Jlrroparypa
I. ElH4llE 0.11., II[C&trHoB 9.8., CEPIEEB C.H. Clrrea E0D8r-

rerlrux rrrpottpospaxthu crpyr$p. ; Etdepuorrrarlgslrt 5rc.48-54.
2. EEE[[08 8.8., EQCIPEB D.f. 0aropoauue yf,taepcansuro oxc-tell rroorot uporaro4[rotrEtocrrr- Horoor6upcr: Ilayrall955.-508 c.
3. 0,qEopotruo crpyrrypu. /lEatrrs. Crcloa. Iloaoleure /Bpuaa -

Eflflrft ligr!:ry-i88"31- 
B.E:' Ilocsarcicf,l B.A.,Poa ordaur o-.fl .- - r. 3
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t. lgE_DOtr D., trORElS I., SIIBIRIIII G.I. Eltbcdlug tlec struotu-
i;3-:l.Eil,k"tfli3li6ry,. - IEEE rreasrotr.on oi oo*ntiia,

. 5.-EOROWI[?, ZOBII l. l[hc bLaaly tlcc as ta tatclcorn.ctLoaactrorkr-lpplleetloa to utrltlptoocesol aJr8tos aad TII[. - IEEE'rranseetlon oa corlrutras, 1 t81, v. C-,O 1tr 4, p. ?+?-25r.
6. GIllSSEr.tr l. Syaohrolrzetl.on of ocllulu ellalrr |Hrc ffutngaqurd ploblcu. Lu tro d.Lnontious.- fafomution aaa 0oitlof, -19it

t,28rp,11)-124.
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