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B.ll.llaprcoBa

B ct€lrc EE ocloEo reEoAoB tr€psrJrcJutoro rltpottpgrparrtspoD!-
un [I] uotsa8lE neprr! ales cf,trcsE crpyrryp]l atrcqnpoqsccopa ana
oproroiaarux npcodpssoBErul. CoraacEo rcto,r;txc crpyrrypEoro Grr-
resr [2] r Eoprrl gtEn EBrDqao! auaJlra xcxoAtcro arropxrrl r !c:g -
tsrqccaxr orp€Extt0rtr !s trpocBlrpyoroc yoEponcrso x coctalJlGErc trl-
ponrcnsEol rrBpouporperEr. B E8q6c!BC f,cxoABoro 8Jllopf,fr8 rcIIoxE-
sycrcB octsoBto! pacsctEr[ 8nlop[rr ctrcBlpartEoro 8Ea4aa - EEtIrc-
rclrc oplororcJEroro npooopesoEorrn (uparoro rlx o6paluoro) Qyrr-
4ltr saAlrtol ra rrlopEarc l^lrtr 1{ t r roBoropol noporoDol 0ymc-
qtr. Paccrolpcu rprtr${ rrBpo[porparrloro ottrclrra Alrtoro Er -
loDrtre c pasrrrtrog cratrcrED protrlPalrcltEarrE I trpxEcAcrr oqcrEr
EporerEotr cro[rocfl.

I. 0caoarre norfllra f, ollpsAon€fla

Ilar6oaee trorroe r olporoe r8ror€rr€ Eltoprrrot EEqrcnolra oF
toroEarlnrl trpe06peEoElIIl r [ooprr trapaJrnonDloro rrBpo[porptr[-
postrrf, rotro rltrlx s p06o!ax [I-3J. Hrro upraegor tororopl€ trorf,-
lls t otrpeAetrolrEr BoroFe rcrrorsaJrDlca a Aerrol claltDoo

I. Brqrcaerro oplororanEmx Ep€o6paaoBrul Qyrrql!. Ilycte
r(r) - ttpof,aEonllaa 0yrrqxa (a ooqer crytlEe l(outrorotaf,)rlsAarrer
f,a rr!€pBore ArrEr ! , ! - ko. Pagtrororre qyarqlr l(t) [o 0y!r -
q,ra Eorrore oploro!€rsroDo dEarcaQ raauaaeroa 0 pr o r o-
rarrrrr rPoo6pasoEarroll (cn0EtPor)
r o6o8!o{ao!oE 4'1f). B rarprrrrofi Oopro EcrcreEro orroBrpa ra-
utorDaelcl orcErDtu odp8sor:
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f'=QE ' (1)
rAo f, f' - BerropH-crotr6ry QyHrsqrx f(r) x oe ctrertpa f'(r) r

Q - rarpxqa spooopasoBaElf, nopf,Eca Itil . Caorsocta trqIc.[eEIE
ctreBtpa Eo cooruouernn (I) cocraEnsot E€alqxE]r t = o(tr2)

Ha uparrrre ctreBrF oyErsrtxI E{qrcrrlDrcs tro arroptrror 6ucr-
prx npooopsaoE€Erl (6u) [3J. Cyrr srux anxoprrroE cocrot! E 0€E -
topf,saqxx r8rptrllf npoo6P83oB8E!fl1 ro0r E npoAcraBnoEff, 0e E BtAe
rrporsBoAeHrfi D 60n0€ llpocfl{r rarpxqr cocrof,qlx donDE€f, qactDD !B
uyren. Hesarrctrro ot crro@64 QsBtoprsaqlr rAtpf,rtr trp€o6pasoEoEtrf,,
cJrof,EocrE BsrrrcJroEff, crroKtpa lI0 aJtroptrllry dHctFllx llpo06paa0E€rrl
Eo npoarraer EonltllEy t = o(\/2 lotrf) .

Ta6arqa

Aaaruolnoe ctporroure yBerxtall 6rtctDoA0lcrEr0 a:tropxlroa Er-
llrcneura cn€ErpoE nprBeJto, c o1rotr cropoErr B p€spa6olro rorx
OJpEo-[oAoOEx Epoo6pesoEsrrl [+1, c 4pyrotr crolroErr E coalortD
oaparreJrDux aaloprrror utucJrerrf, crrerrpoa [Ir5-?]. B la6aqe
nprEeAoE 0q,6rBr cJrorroclr ErrflcreErtr opmroraJrBErx Epeoopasota -
Erf, [o Erroptrrar drcrItrx trp006paaoDaErf, r ralprGoro yrtoreltf,
ta clctelo 13 tr arereutapt[{x EilrloJt}rroJrol c p83!0i ctpyrtypol caa-
aol ( to6 - rp€rf, odrela rEQopraqrof, rorEr trucJrf,torrilt).

Cnoco6
BUrlf,cr0Bxf,

ctroKrpa

Amoprll
BtqncI0Bfa
ctreBrpa

f,-Bo
UIIDTC.
JIf80-
ael

CrpyEtypa
cxcl8rg

ortoEEt
apererrol
crorE0c!f,

IIocae4o-
88l6JI'E-
uuf,

Srcrpoo
rp€o6p€8o-
tSure

I t6n = o(r/2 106r[) tr]
ll€rplrtEoo
yrEoteEtre I t - o(f,z) Lrl

[gHt.-

Eucrpoe
rpe06p830-
88Ete

r
JlrE€lras t = o(t'O+to6(r-1)) L?l
n-uepmrfi

ny0 t= o(t'6+to6 106rr) t?l

Iryropr€n
pe[0r80 t = o(r6fto6trlI' -tt I gz1

XerpnrEoe
yrEOa0cxo r nxg€[EaE t = O(2r) [5'?]

IpeEoExI-
BAfi t = o(loqtr+f,) tll
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2. IlapaaaerEnro rrrponpolparu. llaccra tropepa6asulaerotr xr-
0ouaqm r rDootr ltnPotrPosp€rre npoActaE[f,orcn s ErAe rHfieclr0
uap(a. l.) , taaglaerrD( Ero !B arxi [I€ 1=0rlr...r P,
Er - IIfl BAelrI ta racctDa f,ror f, , ar - 0e coc,lofrxe }l8 aroalx-
ra .l. . llEoreotE aroroB r = ((a.ru.)), E Eoropor llBaBro IBo
BIo!BI Ie f,IoD! oIIIaBoEAX XIoD| EaSEE€o!CA r( JI O I O q E H I
IE0t8C880I.

3.[ereE!€pErr trpeo6p€sosaEror rneroqroro rroreclaa asrf,o!-
cfl rnEpoBoraEIa (noacsa H08ra), saAuBae-
ra8 orropalopor ErIp

e: ((a., o.(u) ) ).((bl , or(a)) )-{(c., o[(n) ) ], Q)
rA0 B€ [t a1 rb1 rclc l,9.r9rrrpl - l€Kotoluo oyngqrn, onpe.qeror -
IHe EA rH08eCE80 IreE f, . lLsSpOEOrSrAS OoCrOr! 18 AsyX rISCloI:
n€BOtr E npABOtr. IIepAOe rEOroctEO nssol rrSolt faEcasetcf, 6aE0tol
{gclln llxrpoiaol8E,4Fr 8IOP00 - TOIIOTCCIoI. Ilptre[etsto UCrpOBoraIS
I rtosecrsJ g coctol! E cn€ryDlcr. Ir8 EalAolo E 08!{cnrE80tc8
rluocIrc BtreloB, oEpoAe.Ln€roe nemR q8c.I5r, lrrilcporcoraHlE.EcS [o-
rJqollo€ rrolocrBo .4lfi Baroro-fioo D EBmqoEo E f r ro rrBporo-
rarAa rrpxrourra. PesyrEr€ror trplroEonrs rxrpoBora[.q1 x P f,trior-
oE oore.qlroEre rEo8eorEa EroroBr cooErotcrsyDqfx npaBon {actt rr-
EpoBorSEOlr x rto8oolDa ? , 18 Eotopoto llctcJDqeBll BJt,]IExr onpo -
AoaoEEro 688olof, qAcItD rrEpoBor8nlu. Ecal llp0t€f, qAclD rf,rpoBo -
rorl1rr coAoIEr! croaEorDr troperolEx oltolelll [ {ulqltrr trpflrraD -
Etr alarrollr ta arollrrlo cocloEtrt a , t0 laBaa rrBpo8ora!.[a ra-
BuEaelca 0y rr q t o ! a Jr.E r o l. Eo sp&roHo[to or odrruel
(2) o,rarraetca !er, qro ErqBt 6asorcl qactr 8arertuaofi r€ Ero!-
EIr oocloaf,If, BOtOgrx 8E$ucJttulca EaB Wuillxt cocloflItf, cocelef,.
B pa6o!0 ur 6yl0r ttortaoEatEcs or0qf,orapEurt rrrpotsoralAarrt !.e.
urrporor€ElartrD Eolopux .4rE &6!tr Etc r o.(n) = e[(n) . lorle
Eprrouotxo trxBpo8orarB coc8ot! B saroro ar ra ar . lltorecln u-
xpororanA (e. )r E Boropor'rffiarxo rpo rrrponora4r re xroD! or!-
raBoEX.IoEEX rrSclotr, Ea8rlSAo8Cr IlA p A nJr € rr r 0 [ r! -
E p o tr p o It p8 8r 0[. &uoarecre rrBpoBor8urrEpoflporpaun
rrpo[s8oAElcf, ol,EotpereEto EaI Ecort 8tr0r8€Ir Mrac!88 r .ItBpo-
rrpoDp€rra nprretrra I I r ocrr B r€rry fiptrorrra xor8 61 o.qm II-
BpoBorS!.qgo Ecar re !u oAla lllrpoBorarls E t ronPrrerlrai !o f
- po8yr5!a! trprraoEoEla rrrDeEperpSrrr.

Hasrc8tsre Eaparrortrel.rrBpoEposparu ralrrr86loa c Duoopc

Eretoqloro rr0a0o!t0r l.e. ar0aarra ooclerilrl r ctpyElysr rr€!.
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ArQaBf,E cocroflEr[ A orpgrSof, r trpoqecco cocraule![f, lltrBpouporpar-
rr r cocrotrt xs AByx qacrefi: ocEoElo[ r Bctroro[atotr5lofi. 0cnoarofi
anQaBxr llpoAcra8Jr,fl€r {ucnoayD nlQopraqm axroprtrS r DcllororarerD-
Ic[ - ynpa8JrnroqyD. IIpu uanxcarrrl rrrpoEporpaullu ts alrQa8f,ry roryr
6ErE AooaBnef,u ctrrBoJtt trop€r€Etrx, Qyrrryl, orEo[oHtn f, [..{. npf,

ycnoBttl, tIIo 9It4 CIIIBoJII npf,Etrlan! SlStlolls f,3 aJIoaBuIa A.CrpyE-
Iypa trreE EJreroB M BbroEpSescn c yq€ror crpyE,rypE o6pa6arfEsel6lx
raccfDos llfooDr{lqru f Snr.oprrrs hc npooopasoBautf.

Ilpertro q6r fl€peflrr ft cocraBJreEtrD flapalrnenDrux rnrponporpa$I
ncxotrHolo €nroptrIra, Hanolr[r elto cyllb.

2. 0caoarol pacqerElft arroplrr cnex.IpanEHoro aHsnxsa
(aaropurr A )

ilyctr r(r) - f,cxoAraf, Qyrrqra. Cyrr aaropnrra A cocro[r B BE-
r{f,crorrf, ctreErpa f '(r) [ EoBotopo[ noporoBol Oyrrqrr a no ero
rcosQorqueErar. .Zltrf, orrpolenoffiocrt cruraerr qro rcxoABo[ QylBq.f,el
f,BJtf,orcn oyrrqra baraqlon trorxrr or a treporoEtHxr otrponenf,oraa
0r06parefr0L 8xA8

f(r): r" ' !I ,

rae rt=(oj,..., k-1 ) - BoJrD[o Eqe'ros gs nod. k, t' = (r.],
i = 0rlr...rf,-1 r - rtrorocrllo Jrnopf,qorrexBlx n{opltrx la6opoD (8e-
BtopoD)i Xr = (a.ra.... oo), ar€ 8!, E = 1,2r...Fr np€Ac!8Dr8e!
co6ol pEaroroEro qtrcra t ! k-8Ea'rror EoAo. llloreciEo BoBlopor
(lr) otuoclrrerlro clrorenrfl rro Bodk o6paayor a6€.ueBJr rpynry.

B raqeclro oplorora.lEroro 6a3xca oyAer rcnomsoBs!E r!orec!-
D Qyrxgl BuneErara-f,p.ctorcom [3] r nrcrcnnrs ctr€rrp {yrBqrr
(3) rarprrur yrroaclrer. 3!o oaraqaeri trro EoeQ0rurerls cnoBrpe
f'(l) ofip€AonfiDrcf, no coorro[etrD

f.(rr) = t^' ftrr).tr(*r) pra rcor r, G ro,t l=o
rle s =\lr, f(rr) - 8laq€Bto Qyrrqrr f(r) Ha sJroreHte rr rpyrrE
t', t' =(rr), J = oJ,...,x-1 , - odJlacta trpeoopasoBarrf, Qytrqx[,
te[Aocr8orraa t'r({r) - Ioflortetxo alr€reEta fJrlr(..fJ) - ctarfi-
proo trpola3€A€Ire BeEIopoE c oll€paqlol clotelrf, IIo nod k.

Iloponoraa Qyrrrtrfi A trpoActauf,er co6otr Bortop .q^urlr tr rrer-
Il010!tL E08opo8e Eqrcrf,Dlcf, uo trp8Drrry
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(4)

3. ABa Baptatra llrpotrporparrtoro ollrtcaxla alroprfla A

lloro.ql EsparnenDEoro rxBpollporparlxpoBalxf, noSEoJIfrD! np€.qcta-
ErtE xcIoAr0{fi aaroprrr B trpoAerEto{IapaJueJBfor 8x,40. 0lraro co-
IpAlrIE ClellelE tIapaJl.lIoIlEEOCIt SnrOpuIIA B npoq€Cco Epoortf,po80 -
IIs yorponclBaf Ear npaBrror E0 ylaotcf,. 3so o6rEomelcf, terr !l'lo
trpr coc!€BroHrx rfBponporparrloDo olucSxrf, Snropxrmr Eoropoe E

EBIOI QOpr€ OflpeAe[f,et crpy8sygy flPo€mrpyerorc yctPolclDar nPr-
xOAf,lCf, yqf,lHE{l!5 pAaIftMro pOAa OrpaHlrtoElf,r roloptl€ Jtl6O Eo3 -
tf,$an! no xolJr trpoeB!f,posarlfif JIf6o SapaEee SaAaEu. [altprrep' or-
p€trxrlollf, Ia ronlrrocsEo olerortapE{x &rqfc.[f,IoJrotrr crpyslypy c88-
30I ret.Qr Errf , Qopaars cJro8, 065er rroAtrporpam x r.A.

llrro npraoleEr .Lla Eapf,atrra trapSrJreJrsron lxrpoflporpoulrl 8r-
roprrra a. IIopsGrI E8Pr8!r rrEPOrIBOrp€rrH cOCtADrou B tlp0lgor080 -
ftfr !l8o t€xtrqoc8ro orpaHlrrolffi E€ rrpoeBlrpyoroo yotpolctEo o!-
cJlctEyDto ts[opol sap[art - f,Errrcal c orpatxrreBxer la Eorxqectm
o.[crerlaptu{x trrllctrl!€Jrol.

I. Ilepul raptarr traparronElon rlrpo[porparEr amopxfla A.
Olcyrctaro lexrxqoorfr orpaurqerll re trpoerrrpyoroo yctpolclro Eo-
8Dorf,e! .qootfrrD [peAerDrol Itre rcro.LroEo €moprtrS tr8p0rre.[Droc-
tr. B alor cryq€e rrBporrporp€rrloo onfcarro arroprlla 8s!8otcf,
Eepsrqllu, oro ospo.q,orset rl8pocrpyBlypy yclpolcraa r e80 ocloD -
lr0 llaparolPE.

f,ar.q,orry raccl8y rrooplraqll alIoprr&t a (rcxo4uory, [Dorcry -
toqrorry t poEyrDtrgyDqorJ) craDrlcf, E cootrercsBr€ B.loloqf,oQ rro-
rcc!8o ratPlruol crp]r8lJrlr. f,qro.Iue ,4aErro IIo racclD€r IEsrotS -
DlCa cro.qyDllr oopasor (cr.puc.I). lluoreclso sroromol f(t) r aer-
lop llaqotll oynrqrr f(r) -'E trrol8ax c rroHarr r8 12=((-1,1) ),
1=0 lr...r.[-(r rtoroclDo atoro[tor I' - E BJIolEar rAcclDo I. -
- ((J"[)]r J=o1,...n-1 ' Eortttttttl G xparrtcf, E reotBax c rr0-
rau 18 rr= ( ( 1 ,J l) ) . f,cxolutr auopru Buaorls€rca t IEa
atSEA 3 r8 lepDr alaua r racctro I.= ( ( I ,J 3) ) 8ulrroraeloi
cnoBlpr I€ Eropor 3!ane D racctt{, Ir=(( nJ)} - roporosoe oylr-
4IE.

Brctrclelle cooBtpa t.(l) ocytocrlr8orca cro.erDlir o6pasor.
Cracaaa E BrolBt ((.r(r,Jr)) ) no nopraolra.rDrr lrrar p€ccr -

[=
J {

I, ecr f (rr) = B,

0-a nporraEor cnyqae.
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raDrcE araqsfrs rr x f(tr) x8 r8ccf,sa Ia , n0 EePlrraJrElHr Er-
Ir. 3a!0r ErucrflDrcf, trpotsBolo[lf,

(5)

tEI - ErE{oEri rJ 13 rSoclta

fir = f(r.)"rt({')
Iororr ororqarrs ErrucneErf, npotaBoAotrt (5) 0rrcrwercf, tro ttePe-

ro.Er Brelrx c rreuer (oJ-1 '2) ra cocroaflf, a E cocronlro u
SABOOT tr,ro ue El . (IonCrarloaEEor .q^[f D6ono rr nporESO.qeme

to({r) = 1, oreAolalertrorfi,r-, = f(rolt-n) . I laaee otrpoAo-

trtDtcfi q8clrqlHe cyrrr BrAa

rir=fir.ri-r,r , (6)

rle !l-. ,r= :!: t!, . ttarmaslre cyrr (6) a rurponporparro ctas€-

no c Aarrerr€l crmo.[a p D uelrax raccrEa ra =(( r.Q] E cro -
poEy 6oJrDtrrx 1 . Iloalaesxe criaBora E a rretro c lreEer ( r-1'r)
osra{aet, qEo anqlclello EoaoQlryerloB cnoBlpa Salcoltt€H0.

OupeAoaerro [opgr.oBol oyErqf,r a ocyqecrErre.rcE E nJrorfrax
((ar( rrJ)) ) . 3uaqerrf, tsornole!! l. Eltucrmrca tto coorrororrD
(4). Cocroarue b Eresrr c rreror ( frl-f> raBoe, qro b € (ol)
crvrr! rrpEslatsor otrotlrarra urucrelrf, oyf8qru a f nopoEoll[t Bner-
Ey c rrorcl D, rc ryneDoro cocroflrrf, 8 oArlrrrxoo. Etrolra 11rnr)
rBJrf,ercf, cf,rEaror asBepEoExf, pa6olu aEoptrra. 0qeua rperellol
crorrocr[ aJrroptlra coc!€DJIsE! Ee.[xrrf,ry t = o(f,)

taBrr oOpaaorr trotrroo rEolectao fle! I = IrU I.u I, u rf u
U IruI.u I? r r!t0 I, = (u.,a.ri!r). Aa{nart coctoilrtr EneloB 06!-
€.qlrae! ocEollo! t DcEororarorDErto ocroarrl aa0arrtor f,D.rf,Dlcf,

IeBAplolo lpotsEolerre 12= t! r-rrr ...r rl (o6mcm Eaarrorrfi ale-
D DEa

reutot I. r lr), uoaeolro roulr€EcEx rucer O Ea,quBrof, pasprul-
rocrr (odauclD slaq€llr Eoao|[fqreslql t'(fr) ) r rrorecrro D =

= (Ol) (o6rao$ 8laqelrl Bornorclr l. ). Enorora!€rsur ar1[arl-
lor cryil! rEoroolEo l?=(1 'o, p ).ll6aElf, ar0a8l! cocrof,rll I =
- lrUtauArUArUArU A.Ul,? r !.{€ Ar= AnSr Ar= Or lr= CU (a},
lr= DU (a), Ae= (erp ).[pr ranrcatrl rrrpouponparu rorlporuo
crrBo.ur t8 0cr0sr0!0 €.!oaDr!a o6osmqaltcf, laqarErilr dyrEaII ra-
trEcBoro arQ€llr8i [eporoEE€ crrEoa - IlocroAlrrr 6ytr€u. Ilner-
Ea (1Fr ) rouorEsy€rca D B8lrecrae crrEonc o Eaqano pa6otu €r-
roprlra. Oua reo.11rcf, t Eolrorolr Bcor rrapoflporp€rr.
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urpotrpolpanra amoprrrS s8rDq8o,! cJle.qJrDqle rrrpoBoraEsl.
I. &qrcaoule npox38olorr! (5):
o: ((a,( r,J.2 ))).((a,( 1,Jl))x( (r,f),( 1,-1))x(r,

( -1,J))X1,".) - ((r1( r,J P))),
rAe l=fdr.

2. EoAoure cxrsoJra B B BnorBy c rretor ( o,r ) :

e: ((a, ( o$) ).((r, ( o,r-1,2)) X1 r..,Xp,".F((F, ( 0'r))),
rAe r€Bl.

J. &qrcaouro qacrrrtgur cyrr (6):

e: ((rr( r,J,2))).((t,( 1-1,J r))X1e.F ((v,( 1,i,2))),
fAe Y=u+t.

4. Aaur6nr6 cf,rtora p EAoJE ctpoE raccrta Ie 3

e: ((a,( r'r))).((p,( 1-1n))X1prF ((p,( 1$)).
5. h,{ucaeauo rornoreal (4)

e: (( a, ( r,J) ) ). (( y, ( r-1,J r) ) X( F, ( r-1,D ) X1,DrF
- ((b, ( r,J) ) ),

nA0

! = { i: i'I*.,Xr="o'"'"**...
6. ooplxpoE8Bfo rrpraEatsa o satoPueErx paoolr arroprlr8:

e: (1,rr)(olr).((t, ( tn-1))F t0,nr)(1,nr),
rro u c (ol).

2. Irropol Dapxart traparJro&Eol lfEpotrporParE arropllla A.
llycra aqAara olEopoAEaf, crpymypa x8 r, r s x2, strolor?apnrx E-
crcarlorelr pacttoroteEErx E yErax trEyroprol pouelrr (ptc.2)r 116

E =r. Tpo6y0lcs rlorrlD ! aly olpyBrypI rrBpotrporpallloo o[rc8 -
ato oaroprtla A.

Ilpegcraarr rolpr[y llpeoopasoBuura Q r tsoropaf, crpollcf, E trpo-
rleccc E'ucrerra crerrpa t'(r)r E Elre tt rarprq Qo nopntra

r.rr, (prc.3), n.r,e r, =]+[ , t - ]+ t.B cooraercrarr c Aaux]tr

pasoreHrer r€rprur Q , nprrer crelyDqll mptr8Er oprSErssqrx Er-
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2 .D qf,crrrerDtoro Epoqecca tmo -
pxlrr l. Crcrrp f'(r) OoD[tr-
pygrQf, E II0 t noArEoaectE
ftt nl rorfocrr'r. . Srerersr
troArsorectt 3t(l), r = rrzr...
.. . r \, lrqxcJrf,Dtca roEDolop-
Eur cEOcO6Or.,.[3a Btr,LorO nOI-
rrorectEt ft( U no cootrolo-
!n (4) onpe.!,6nf,erca oynrura
Atu, r lorAa noporoaaa.Qyrr-

qrf, 1= 1/r)^(a)... ^(t)).0nnuouEuno.[EeHxo n-ro
uala AnrOprIISl I.0o t{{XOn6-

t

2

a

,

T

Puc.Z

Hne noplnorecraa roe{-
QxqxeuroE i'( il ,- no-
poroaol Qyru(Ilxr 

^( 
n) .

llcxoAnoft xHoopraqxel
uara f,Erfrlrcf B€Ktop
8HA'IOEII QYuICqfl f(I),
rEOtoCtE) gnOreHlOE 11

lIo.trIXOrACrD 9Jter6f,tOD
l(o)roqnocrrL rE{r-
JIrqlHa G.lloroccttar
oEx Pt3roltDlcf, cro.GrD-
qlr o6posor (cr.prc.4).
Iuorocrr aaaqerrl

Prc.5 QyrrUr f(r) paafir-
ercf, Ea rrolluoroctE3

f(0, E = Ir2r...r DI I rtl.4oe Il BoIoPrx aAIIIoEEoIcf, E cootEot-
c!ryDqtl cton6oq 18 lro. Slercrtu rrorocltl I" Ittrrlcatutoi PeByp-
orluo I trp0q6cce r{norlollf, anroprlm t trolrtx o rrorarl tt Ir '
= ((1,-2 l>), 1= olr..., F1 . (B roxo;rQr oocro,rlrt rrottr c
treaarr ( r r-2 l) rpatm sroroEot 18 rt rl- (ro, rr r... Io-r) I
Eorop E - I.) grorouta tronr.EoroclDa l(d satucunDtoi D rrorrax
raoctll rr.= (({rJr1)}.J =Olr...rrf,,1 , Dorut1til 3 - r116-
tBax rEccrDa r. = ((1Jl)).

B [rpoupo[plrrc rr.ucJrorre norruorecraa l'( d oprrrrsono
cro.E/Dqll 06plsor. Ilo crraary, pt3polaDlo{y rr[orfoBro o-!r0 rcrt

2

\

QoQo Qo

Qo Qo qo

Qo Qo Qo

l,f'( a(,m
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anroprrra, I uaccrE r. - (( 1,-1.1)) nepenrcuEanrcn

noArHorocrE 1( r) , t('). Srter E BnerBr c rroEar!

= ( ( i,j,3) ) paccunaDlof, suaqourr oJler€Eroa tl')

"1') 
, E{rrxcJrroorcf, trporcBoAeurs

,.(qr) = 3(r)1r.)"rl')t-r!ntl .

0proapeuenno c ErrucneHlor upof,aDolourl (?) B raccrBax Ir r lro=

= ( ( r ,Et) ) Qopntrpynrcf, noAruorecrga 1( a) , 3( r) . oaerenru

noAr,orocr,a r( t) onp.nuJrmlan no coo'rEotroHrD 1[t)= 11( ') o
@ xr)nodn. 3nereutu noAruorocrEt t(t) norry*untca cABf,ror coAop-
rlroro rJreIoE c II€Earx x3 Iro E clopoHy reHDurrx 6 .

0xouqailo anqxcroExn rrpoxaB€IeEr[ (?) Qnrcrpyercs Eo rr€poxol]r
l(Jrou(f, c rn€Bor (fa(i,0,2)) rc uyn€Boro cocroratrn I oArunqnoe.
Iloaalonno BJtorBr (1 ,( r2(1,0,2)) ) cayrrr cxluenor Fa$ana BurrrG-
IroHtrf, qac.lrrrHHx cyrr 1+) r aenrcx auaq€Exn tl,t' , t(tl(r.) , 

"o-ors€tcrSyDql{o crpofir raccxEa I. . [IocJto ropor rl8 trpora8oAe -
noA ytrp€BJroutter BJr€rEr ( Fl, ) nona.Err E€ (r+1)-o
B€ 11 rBrnerftaxcrrouarr (1,J,3) EtucrfiDrca

t'(na) .[epaar qactrqrSf, cyrra Br.!,a

1.(nr)_ 
n-l 

,o(nr)
' t=o t'

atroreElu

T8 I=
, r(,)(i.) ,

(?)

g1,1 1'(nr)
crpor(y raccf,

npoxSBaA6fl[R

noffEJrflErcf, B ffn€rrax c f,rof,€rr (P,Jl ) repaa p rarcroE. l(,aorre
( 1,1.) sBrEoto8 EpraEIlBor o8oEr&lf,rs nocrpooErf, trollf,orocrtE
t'(q)- liluoanoale r-rg [alll arroprrr€ aaraflrrr&r€rca !rllrcJroHrer
nopororotr Qyurqrr a(n., 8 r.[ourcx c rrenarfi f,8 r.u= (( p,J,z)] .
0qouna Dperonnotr cJtotaocrr anropttla cocraBJrflor Bonxqrruy

t = o(t(P+t-l)) (8,
npn nontotr ftouBeleprsaqm FlrucarroJrluoro npoqoccs t = o(P +
+ (1-1)ar)

Tarur o6paaorr noJraoo raorecrn troa x = 
t,l-"., 

,0, r, a
1=t '

= ((rrJro), r, = ((1,-[r2 )], r, = ((1r-2,2 )1, rrr =

= (( r ,12 )lr rrr= (( -1,J,2)), rr. = ((p,JJ )), rr. = (r. ),

?T



= Arr= 0r la= (orrr0), la = l, = Br lro= t', l?= lr= ara= A.,, =

= Ar?= (ol),4., = (a,ol), arc= r!...r rr , l.= lrar lrr B,

n Pa8
A.= Ar.= Ar.r n, 8I0 B - r[oaocrE rafypaJlsEllx qrco]I.

llmponporparra tFro urara arroprlrt Bmtlae! cneAynqro urpo-
rcoraHE.(Iaa npocroilr B aoBloacllx rrrPo8orSEq onlrqoBa y[pru,rD -

r.r= (u.rnr). IlorEf, rroasl! coclo,rtfll A=

q8r f,u@pr8qrf,.)
I. Sanucr BH€qeErf,

1?

.!r^.' 3r6cE lr= a, =

tlo , r(0(r.) I EJrorar c urouarr ra re :

e: {( ( o,o,o ),( 1,-1r))}t(1, ( 1,-1P)) }t(o, ( 1,-23)) }
((0, { ur.{r t,2)))}.(( ( x,o r ( 1,+ l)) x(t, ( rrl(i l l)))}-
-(( ( r,f ,6 ), ( irl l))X(1'( L,-23 ))X(l,( rrr(1 l3)>1,

2. ooprf,poaaEre araqsrrr rlE+r) r c(Et')(r.) a Enorrcrx c
rr€E8rr 18 I? f, X.:

e:. (( ( t,E ),( r,-2 J)))t(1,( 1,-03))1.1 ip.F (( ( i,l ),
( 1,-2 l)) x(O, ( L,-2,2 ) )),

rr0
i=(r @ i)mdx,
E=(f + 1)uoaPi

(e)

.: ((cr( 1,Ef))x(r,1 L.r,J.>) x(f ,( 1,(,+11))X(o,( 1,!+1,
2))).- ((t,( r,(l)))((0,1 r,Ep))X(or1 r,E,+11)))
((r 

' 
( r,E+ 1P)) 1.

t. Et'{rcrourc nporaloleart (5):

e: ((0, ( 1,J 3))X(o, ( 1,J,3))).((r,rD, ( -1,J t))X(0,( -1,J,
2))X( ( r,r,6 ),( 1,-1t))x(0,( 1,-1r))X(d,( 1,J l)))
(((,( 1,J,{))x(q,( r,J,O)}. ((1,( 1,J p))X(u,( r,J 3))},

U€ t = fil[.
,9:.q9p{porarre crrEalr o p€spereErr rarrrcr sra'rorrl rlE r)

r fr9+r',t.) a raetrr c rreacrr rE r.:
e: ((0, ( t,-1p)) ).{(1, ( 1,op)) X( E, ( 1,o,,1 ))}o

- ((c,(1,-1p))),

n



rA0 IrocflE<ox,
0 - B IIPos[nHoI CIY'{8e.

5. BnoAomo EpTBEEBa B s raell(r c xreHarr ( o,J P) :

e: t(1,( i,J,2))).(p,nrF ((p,( r,j,2 ))).
6. Btqf,caonf,o qacrrrrgux cyrr (6):
e, ((r,( 1,J,2)))((u,( 1,J,3)) X(6, ( 1-1,J'4)))t(q, ( i-1,J,

5))X( p, ( l-f ,d,z>)X(r, ( 1-1,J,2)) ).(( 6, ( 1,J,4))){( n,
( 1,J,O)F ((p,( 1,J,2)))((v,( 1,i p)))((0, ( 1-1,J,2)))
((E, < g-r ,J ,4) ) X(i', ( 1-1 ,J ,s) ) ),

rlo y=t+u, E &{t{xcnfrolcf, no coo'rnouenrn (9)t

= [ntocar6<n,,n={ (ro)
[n+1 - B rlporrnror cJIJqSo.

?. Santcr {8ctrllHlx cyrr E ICnerBx c freuarf f3 xr.:
e: ((o,( p,J l))X(8,( F1,J,2)) X(y, ( p-1,J,3)) )((6, ( p-l,

r,{)) X( n, ( p-1,J ,O)}-((y, ( P,J t) ) X(0, ( P-1rJ ,) ) }
((0, ( p-r,J 3)) X(E, ( Fl.,J,4)) X(i, ( Fr J,5 )) ),

r.Le EHaq6E[a E, r i llucnsDrcf, tro cooraoluourru (9) u (I0).

,1n9, 
@pupoaaure oPI388Be o 3aaopsetrf,f, tIqIcJIeBIf noAIH.IecrE{l

e: t(o,nr).((E,( Fl,r,-1,{))}- (c, ur}r
!I0 Irocal6=t,

0-E[IporxEHorcJryqao.
9. Bqlcaeate BorIloBoH! Beftropa:

e: ((a,( p,J 3))1.11r,(p,J l))X1tr). ((br( p,J,2))),
lI0

{

cl= t

t!= Ir ec.u I = B r
0-anpOtrESOICJryqAE.

Ha npuope o.q,Eoro ra s+ropruaoE cnefi,rpa.rroro Eralrrsa (raro -
prrra l) noraaeEor qro rrrpotrporpauHufl cn0o06 ctrHrosa or.Hopolux
crpyrtyP noEsorf,er llDoAcraExrb xcxo.qHul €rroptlr c pasllcBol o!0-
neEDD trapaJrroJrlroc!tr. IIprIaEas toupernre 8f,otreura traparorper
crryBtypu ( P rIr ) acooruoueuu (9)r rorro [orJ'lxrE rsBocrHao

oqeErl SpereEEoR c.trorHocrx ErnoJIE€Htn SJmopf,rra. .[oncrBrr€rb8o,
trpr P - L=1 (arpogouutr cryqst oAHopoAEoR crcronr) oqoH8e GJror-
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3. tPAxtllAfl A.I.. iPAmIlfl B.l. 0caou teoprr .u,rcBDolntI 0rr-
88trO8 fA roEottEltx tEiopEror. - I.: cOE.p€IroiI9?5. - 208 0.

4. IAEyHEU B.f. Oypre-no.qooEre 
'npeoOpeaonEtrEo - B ru.: IIpr -

reEoEIo oEtoroHaISHlD( trotoloB trpI o0p86otBo cffEaJroa I aHa.[fae
crcnox. llorayao tcB.cooptrra.C Eopfuo BB rI98I rc.4-I4.

5. llllolll a.l[.r cEpIf,fl c.I, 03aopo.qu6 Etqrcnr!€JrDtuo cf,c8or{r rrapaJlnorrnte EtqrcroEfao - lE[rI98Irc.n-24.
6. CEPIEEB C.[. Clpyrrypaoe [poerlrposaEto osetparrcf,polaEu

traParJrensuux rr8poEporporEllxr yctpof,olB. - B EE.3 oIEopolEuo Er-
rucnxlentEUq crtcr€[r ( BttrcrmorEllte ctc!o[], ro.90) . EoDcrdrIEE I1982rc.64-??.

?. CEPIIBB C.f,. Crunes urDorrDorparrql oE[oraloEs lsropeQ.
IIC. IE OOrcB.y rao!. OlOOefr EA EI: loiE.aaJrE .-f,o bOC t6rpor rI9?9 .

Eoclr cooraErf,o! BerrqxEJr t = o(r)2.llpr P= 1, D = x (aruef,aaa
ctpyrrype) -t = o(2f).llprP= L=! (EopEtt Epxa,! rrrpotrpor -
parrtroro orucaurf, a.rropf,rrq) - Eurusa t = o(r) .

nf,repa!ypr

,., 6 :rf 'Ioffi ,stEEIffi fi'f53.ff lE6f:"sffi 
p3 : sa tttot pel'Errr -

2.' EOETE 8EA
.l

t CO Afl

Ilocrynraa 8 p€lo-xEloot.{o
I oElEdpE 1984 rolr

?4
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