
GPrBqflo{ cl?ueyHlon llHooilAu,i[
clcl6sf)I98I .|Tj

Y[It 5I9; I

0 tEg?ct{Etfl PAisorE I?Ai0B

D.E.Eccoorce, B.A.Cropo6oraroB

IIqg pery;nrau pas6opox rp{e 6yA€t nor ErE crqlyugrD no-
crq[,oDrrerurocr! ouslaqrr: rcxonHoer r?a&y tro Horolopoqr qrle,
clarf,lcr B coorBllo!fls Haxorcpul He6op co Eq[!F !oB, rq[ol{r rs
IDqllrerI rr nq[,!F{or Eo a"oralr rc IIIL ry grarlct ! c@?lalcrtra
na6op 9Fo EqgtTalo! r r.4. Ilpoqgoc Fs6oF npqoraalcfi [o ,nB
nopr nora He 6!Ee! EmorDrlo Haro[olbg trIlerxro octarlo8rr.

Ilonmna pas6op, lo-slErrgror,BrFpBuo aecr A.A.&ror t I trIp-
a*ropu (cr.,nangrp, [2-4 ]) icnorbooBarr Dcrylcrlul pas-

6op r.Frts nFr [oclt)o€Hrx arrolxlro! norcra r[li, on,rta,ro cf,c"s -
rltrecropo f,ccrqAoBanrr cxeltrr lErypcrBliopo Fs6olr rar crlocnor-
r€rurorg oesorra nln arfl na trporMrocg. l{gseflra pa6om [5], r
lotopoi o669m{ rocreloBsHxt rBrErct c8olcisa oEopaqxn @crqlo-
rarcrbr{rro lr,a6f,3lflr !pa{a xa m.8m llolr?arF.

f,nrepec r rEru€mD crotbrr perJrlEf,rHor.o pss6ope ryarh o6yc -
toalql cISErrE L.

I. llcrur nparrra 1:s6refls rpe{a x npaurra @rarroBrr, rf,no
cr?o[rE IEBrxqrB erFol ru orEf,aHxr "oco6u' lotfi&ts I rya{c
(nagprgpr'trxt, rcaaBreE Etc*tB r !.n.) Ilx ar!o!!a!Ilr sHru-
cr6 r xapcrtroprcrll rl!tsB ( ranprcp, nrorHocrr, tac,ra Fcqncrr
sru ryala orq)q,q,areror roarqscrDfl q!€npD n r.n.) r a !!E9 Eo-
q aarE oqBnE lpJtroaEoo!f, Eltc aIFoIrFraoB.

2. llmro ultlr Boatr xaturetrclrrx Ftrlhr ro?op. rflpa -
Dr 4O Crqnloorb D Ofiearm r onolrllE psg6oF. Iorlo cDco6H
oqafiE arn ralnr!3Fcrar rr€IEs rl3lacaftr triFr€|rtrr t?aila
rf,n r&lcxihqrporarb FFiIs m E oterectr. .{gter rreccrfuar0r
ml 6E!D rcnorbaoEaxa, HanFllop, trFa rDcrpoa i ,trolrtmBrcuo-
co6rrc qgp,mrporurcr r ronrpe rr oco6rrHocrd &[pt!, Eocro$ry
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aarore arnoF rtrI rGrlo npo,qctaDrtE tar tra,6oP Epoqqyp' rq[,at lt8
rorol,iD( oillerrf,Eo BrrlE[ullct Ha Hgf,oropoll rracca odE€rtoB'F f,ar
IIPOqq$tIIy, CdOCO6lryD IncnorBaBalb nFHqltreloolr odb€Ila r roo,
rJrx [Horry f,raccy.

3. Cxena peq[rxtrrono peg6opa ror6r cr1mtb xoleru 1161tl!0-
p* ffan€crod rEre n, HarElrap npoq*ca paclqlA or@n!( otrFa -
rflcerofi coqnEra r.

B Hac,!oq6, pe,6oio 4olr.aJHro onpq[sr€|rr o6as cxere peryT-
cnBHoFo pas6opa n finm4m cnmrocrx rpat[a raf, x6la Heoffiemnnro -
cfl pas6opa Aar roro rpsits,. oonouraa qerb c@rorra B HnrotA,a n
enlllopGo( oqgnor rh/r qm cJr6H@rs rlElfe qopes eno naparelpH ltrf
gxen penlrycrBrroFo paa6opa, npqAliasHaqeErrr AIi noctpoeHnt a.mo-

It{troB rrorlcra rrrE B rIE[s.

SI. 06qar cxa.a perJpcrErorc pas6opa. Aepeara
pas6opa. oyHr4ls crfiHocrl{ Flrr&a

Paccra4rralrcx adrcqHuo rparts c=(v,r) 606 n€r€rb r rqnr-
Hr[ pg66p. Bce leproo r n odosHacer a, rcnorbsyflus B AeJrHr6lh* r
He oEPen €LrItHg rBno

06osnarmr uerpes
, mmro Harhx
2G roruectao

B [8].
Eqn GIl

(I(E)
qePeP

lE4")-(8) I - ,q,elalnoso rqbxsae.Ae! e *.*-.
it

coBotrymrocrb EraccoB o{o6psrerflf: a(E) = {919: {u) - (28)r ).BEB-
Ier l[loFflelIn$ mllef,cu: s = 1.112...ir , r[e O< 1l3GJ, 1sJst.
fui a = 1r1...{l{ c. = 1l f1...1: r },s"aHo r orHootrre rDpf,Uta
rs' crqy!ryr o6pasou. Ilyclr JDir - HanlgHuit Ho!.ep, trF ro!o-
Bor 1. t 7.. . Ecnr 1, < IJDln rdn riln
>t: , !o !r <a. Ec.rr g,lr Bcsx 1sJ I !r!(trtt) xx€e! x€clotLa
1r-lrrr ro ! srr nlrx t<tr tt Ers!IIFItr st.

nyc,rb E - 6yreoa (hfirura,onpqAetreHHar sa no$orouecraot rg 2G.
CIIFEIEJEIE I. Ilyclr srro.urexu cre[ylr$6 ycrorri:
I) c e c^e t(c ,s,r):
2) ear :h ! {o.lE s irlr...1r-r}cge,E,o) n grnr:erna l(9)

Iioix'lHo' ro olq€clBlmr r?e{H Gtntr...tr-rr' or.,t....t.-ra""
..., Grrr"... tt_r I c 9( a,a, o) r oro6paranra ? rs rtrarca
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t (Gara"...a.-r)tarx6' qto o ( Gar...,r-r) = ( Ga., ... tr-i r""
"', G.r,....tr-, r ), npruer Gaa...lr-na. c ctrta...tr-' ;

3) g(G,B,r) conel[x" lorbno re q@, Eo/rotrrr !fiasafiE B

nn. I) x 2).
Torga 6ygex roBotrrrt, ttlo coBorl,rorocrb r?a/ioB g(G,B,t) nory-

tn€rc8 B pesyrurate perylErBlroro pas6opa rya48.c.
Eyqar noaotrmr rene, q[o 6ylena rffiqrr I x Erfi€crBo x!ac-

coB oro6l,erer t or4)qg,ero! cx€nry peBypcrBHono paa6opa (r,o)
ryerts c.

Aae garucn touroHdr"oB oto6pare, r I qflx€u o6ooHaq6Hrs
gar(car a"... ar-n) = c1.r"...r.-.r, '

Il5rcu r = (rrr;ro) - loprreBoe ,qspeBo c xHo[ectBox BqrlxH f,,
xHotrecrEora pe6ep r x EopH€Boi Bepl.IHof, ro.

mifripnElE 2. Aepeso I =I(c) Haouaaetrcr AepeBox
paa6opa rpaOa c no oiHdel0D r cxexe (8, a),€cDr
onpq[oreHo oao6lEreHxe h: r r 2u , yr,oB.lerEop pe creiqJmrur ],c-
roExtt3

I)t(ro)=Oorc.
2) Ilycs rer r L(r) = c1.t....t._r.

h(r,

Idllo'!Or-UCt-
rlrr.r..., rL <I t
) = cr(G.r."....r-.) =

qas BgptBai B rlpo,l]lBHora cryqe€ cyq€crBl,D,!

r er(l(s) ) !ane' rrro (r,rr) e r
= etnt" ... rr-' t '

Gor

Ec.u stu.Dr c B{ {c. l! s lrtr.. .ir-r})

n

o oe

ool 0ro .n

Tam o6paoox,
ttall,of, cr e peryp-
cxsrono 1ra6o1n rmro
[OCI8Arl B COOlEel-
cratre onlrqAssrfioa
5rff€crro roFsBl[ trs-
peB6eB rD yrasslltolry
Hre !Pa8 ry.

l[epaarn ps6opa
y[o6Ho npqcraBrEb
llr.FFrerlr Ha Irlo -

000 z

t

Brc. I
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rpycar rctrrrrH, xlxolr4@r ra olxE!,told lrccrotml o! roll.8olt
r tE!floD.Par nocreloB!?or iqlot Bsllrllr | [oPo8a E @PrLi6 i 06-
!rcrolr6nor Eelrlopol (r(t) ) (cx. Fc.I) .

BEcoro, ,qepcra l(o) 6!E{ Hesrrra"D IE ctot -
me (a xeepne ! , rql,y roprcDl D€tDtoI I caml lEe.rnrlol o!
Hce crq€l

tlarpygro Drr3ar!, rno Brtora D6oro .q€pola r(c) Ho npsao -
cxo$r p(e) + 1 , nge p(c) = lY(c) | - rucro Eelrm lpai[a c .

Orapamcpsy* p€ryt crlrfin !.s&p rDal[r c lorm lpor i arm-
F rc€crol crdnocrf,. IIyc* c.e9.{c, B, r). BBqls ibnnuoxarn
ou.(r) r c(B((o.rl rr s a))) r ft.(d ! e(r (c.)) , rocopr Brpa-

raDr coorB€rclruro r^Eolrrr[qacryD ceorocl#) oIrpqlormr rolrn-
Hoc"r o8nc4s B r armlrmtr*ryD orcHoc"b Dcrpo3l olo6Fre -
Hit 0.

ilyclr f(o,s,o) o6osnacar! [rd6otr Dd [,qp6s6B Fs6oF
Eo orroern r oxac (lrl ) .

tbpes g(c,r,d 060$ra0r r.arcnryt qrcra rslrrx l,6peg8 pas-
6oF Gpqlr EC A€peBb€B rs g(cp,d r a qopcs lrl- arFoFru-
q*rID crmloc"E IEa^[salE cxau (a,r): lrl = ,] 

(o11ry ( a ) +

+ q(r)(?)) .
- OIIEEEIIG 3. Haeoger Qjnrtnltel cromtoctn cor (c,g,l)
c no oradctm r cxane (ard rurdoru€e glriqa e Ea[qxHr
no rarceral, 7(c ,a , I ) .

$2. Ilporep6l cxfl Frytrrarorto D.a6oIE

&cCrolpr roHilrenlE up.€pd oxor lloltylErEom Fa6opa, ro-
rolrF rlar npqEclaarolcr xrlr€pcclrrr rar c 

"copaflq&ror, 
ralt x c

npaExcocrol roqci alEBnr.
I.Crox: (Br, ar).
nlcuE€2o x v e Y(E ). qepas t6{v) o6oaraux [tccrDo

{u < v(r) l(u,v) e r(a) } .llorcrx rr(t) = 1*1 v e v(r)}, rne

B .qar lor cr! lae no[ alroF rqocrol crodr@rrD ror 614an noru-
rarL r cro orDpar$n npr Efio&tofiIl ooorB€lcr4ruFro ernolxfla.

lrl
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tr(E)
( r"(v)), r-v), *.u h(Y) I Y(E)\ (Y),

( r,(v)) - r trPo ulr crYu..

Iloror co= o r rr6elr6. Hsroto.pJ,t Bolmly roo 6 v(co). IIo-
!@r ooo = to;r(co)= ( rco(voo) ) r co., = eoo,"(co) = Go - voo,

*rr !co(l,oo) I v(co )\(vo o ).1116€, no rHAyrou]l, rrycl'r orr lr... r. -
HerotolrJi 

. 
rpatDr non1nrenrul ynaorror $[e cnoco6ox (r. :z),r.e.

c.r1r...., = o.'\,r(9rr......r-l *60 c. = \,.(crnr"... .r.-.)'
llmency g - t r1r.. J.
gercoa tn(e) r I.(a)
. ..1r_! O, 4A li = 1
1r=o,23ts1).

llanpxcp, gge r =

tn(a)

t@tew a cootBatclEre .q,Ba xHcocrDa xH-

:1<tS1
o6peau: rr(a) = (etl r.=1r1....
), Ir(s) - {ar lrr=irl....1.-. t.r

0II00II0 nr 616cnr rmr:
' (orl{x}Io, oll(no, olo, oo],

rr(3) = (orroo[o, o[oo, o[o].

nycrr 3; ' (o.1., € tr(r)), Y: = (v.rlrr € rr(!)) . norm,
lD srpe.qoretrtD, Br({c.rl.. r s}) = Bir((c.r l. rs.DvErr((e., l.rs.L
r.qc l$ffiqm Brr xg ltr B rd f, lomtro a lor c.q,.urrrorgp G.f l.
&raqa a 8r.6!Egr cqrtatb lcrElEraa nlrl !{ Jrf,6o t{x a='t r 1,....
... 1r I or ecrx rorDro Y(4.) u Y: I v!. u r( c. ) ntrf, sex

Brr 6!EC[ c![rt3tb rc-a. €t! . B octrrulc c.qnren
li.

3y€!
t l.r

SAXEtl[ll{E I. llnccoro y: , oupqelstoro€ dre, EsrnF o6po-
norrtrrl noAr?.0 E G . -,qpllc sr6rtrlo, Alr Esr !r < ! BIEtrla
€Y: onx! r rc(v..) .qlr *€* a. s !r.
Ha pc.2 rso6lrrerlo AspoBo Fs6oF Ftnrts o , oEDc,q,ardrtoo

cxe.ol (Er,rr) . Bapnla rorrr - gcttBtrrar ra,r lrr((o-.lr' r
5 arr 1) nrear snanercc "tcl", rerorD6/ corrt g eoo. -

Cxes . (Er,ar) E iEroi rl Hlrroi Qolro rcuonsoiaru pqgor
aBlq)oB l!fi uocqn€r r anoprfloB mrcf,a ttlm I rTarts (fi.'H8npf,-
rcp, [2,3]).
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B.c. 2

2.Cxera (8..,o"), Ilycls g.ar te2G raacc

r"(r) 
= {qlq(a) . (in(r), i.t"),...,{t"))1 ,

nge ii.{r) *,!E 1-f, nonc (r.e. EoaUE! (Yr-ruY. )) a pas6reur
rp&fr E orHocrrerHro rEmtrIrB v (cr.[6]) c rffr rarEro, clenoH

oo
B a, Y6={?), 1=(,2,..., h.IIlErb
T.-r=!(8.(v)).Oymam
Ba((c.rl.. s a)) onpeneuor rar
B. =,B.rV 8s8 ,rle Brr(tc.,lst<
< sl) kcrrlra lonla r lortfo
roqa, BorIE C. *rb no!fl,
Ilo.qtpalD B a. {lyrfiEtf, B., trtr,lt-
Hrlla6t ltc"rl[lll8 atlat8lllt qx
!d 8160 nlr t'lrla.. .ir I O-,
ecfl !o!r[o o.9 !(c.rt....ar,
.qrr Ea,r J € E,r].Ih prc.3
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,. Go,
\ooa .l
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xso6lx eHo AopaEo I(C) , coo"Bercrsrlrpe sr* (Be,O.) .
(r",or) c lorrrocrEa ,q,o lepllxoronxn .egrrgigf, arnolxttlox
nrrr I r?a{e, Fccrorp€Erou B [4 ]

3.Crera (lr.lr) . Ilycrr
r"(E) = (l,r,rrlq,rivr(r; = (Er, Era, E.)),

Gcora
IOf,CAA

FAe Er,Er, r{ Er - rD4f,parts I E,nopdA,s{lss rIrdecl8arfl YrJrff"J.
ooolBelcrBexrio npn llc.loDrr, mo Y(E) . Yr u Vr . :yrKqra B! coB-
rq4aar c B.r no 2. Cxena (B!,or ), nasgarona nocaenoaaiearuur
tE86Berxiorr Fpa{a Ha noelile rlqnrparts, onpeaeroHa ll rccrer(oEEHa B

pa6ore [5 ].

S3. CBoIclEa cxgx, o[psAarranu( xnoxecrBou
oro6pareE{n O!

06osnatmr qEtes /(c) mrc€crgo Eex rmK !pa&a o . IIJrc,lr

v: - rDAraHoroorDo BeprH rPaits c . oupe4eaeruroe a $2.' EopslA I. IIycrb r s {(v:)lc.'l r 8..({ c..ls.= i))
ncrrHHo:). ToF.[a r 'l(c).

Aot(AgAtE lECtBo. Ilyc,lb ( Y: ) € &B 52 ( sar3,nma I) rlorasa-
Ho,wo ( Y!) - mrto nonFpai! a o.Tar rar (ryIrnEf, Brr((c.r ls,=3))
rcrrHHa, !o ne c!,qpcrBy6t BqIllmH v € \Y: rarolrqro fi c fq(v).
flc{ory ( v: ) €J(o). llycrs renepr (r) € .r(c) . Ibctoatry p,ra

EarAot Bept[lH vr rp6/ia o cnIEBeA.uEo Ji[BF[,eHrla: vr € r xrtl
yi /r , ro r wlrior GoAsFlltcr sr6o a (vr) u rc( "r ), t[6o B

?(o) \ (?rl. Ilpqloeas I:s6rorue, nor],wr, rtlo lt qerirox corelf,m-
cr a xeroropox lororeorBs tvr,v.,...,vr)uv ( orr.r....r) .llpx arox

EHatrd e Br((c..l8t =B = lrl....1r )) rctrrno toFrE r rorbl@

aop[&, rorlg carar...a, - , . Eooro.ay' torna ornrr...t, , , rsHa-

r65re E* rcrrxrc.Cucgoaareruor (r) = ( (?r,v.r...r"rD er .
Teolrxa 4omsana.

Teopara I J'clagnBrrrB8ar caorcrBa oxeuu (Brror) , t@Topoe xo-
rat 6rEb ]{cnorbgoBarlo .q,It nocrpoeHrl, arnolfltroB ortcial[ta r.,Efi
!pa{a.

Ilyc,lr c(c) € t(o,Errrr) - qpoxonoabHoe gepeno Fo6opa. o1e-
Brr eno cnofiHocTt.
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IEOFEIA2. Cnpaac,q,rr Bo HeIle!cH.c? Bo

l'l::";'.lf]''(r) ' rnc oo -Hot.oropa' roH-

AoKA3AIEIIECIm. II,E!! s 5 c . oqmr q( 1) - crmrorr ro-
crpoms p.s6r.r r a(f) . ( ( ra(v)), !{ ) . 0c.Elnro, ft(v) =
= ro(y) o v(E ) . rbircffio [?]. clo croroctr sarq,qotqr . mpccc-
uarie lgyr rrc.olr lr r 1.. €crE o(r.8(llr I'l rrl) ) . Ilotory
q(d < or.n (a) . 0qen o![Hoc?t oq)ql.rmt rcrmoorf, frnlr -
rin Er - Er rvErl.c,roloc?l frlttlE Drr *lLroqoqsrc.0( I).crd-
nooiD opqlGrcllr! rcltlIrocir lra I rlmd cr! raa actb clt Hocll
rltxqldr L. uatroacrtql I. {ranaiflmc EdsctB,tla l. =

= o(r (c) ) i r. = o(p (c) ) i r coorarrecr noa?ory o("t(a),fti!-
q!,

F l. E_(%(r)(Br)+q,1r1( d )?r(or+o;r2(o)+cr.p(c))<oo.rr(c)p(l) .

3
C@{C[E|B. Il s

I U I C lt a a I,
lcopcrx 2 x onpc,q,ctcxrs
qto

co (c p. rtr) s oo.l8(c).9(cpn,or).

llccre4yx ololclua 6;nrqrn g(e,En,lr) .
nE[A I. Irr !D6oi y €Y(c) crpaBeArxEo

H 6 p a B. H c r B O E(G{, B4 rr) S E(e' Br'Or).
troltA3ATElEcEBo. IIye$ r(c.v) e ,(a-v, r., l, ) - nporaaotb-

Hoe ,qolrDo pa86opa Fpada e- r. Loraro.' trro sentra cllqscrBya! A6-
pcBo, r.(c) . (r.,r.,t) e flcpi,o.) ra,ro6, qro r(c-v) E [t(c) .
Oqrqneary coo?Bdrcr G r: r(r(e-r) ) . r.(,r.(o)) no ceA)Dq rpe!
Erlal|:

I. I'opeaot Baftora [(o-r) nociaBrr B coorBctrcllnc ro1rleEyD
EFrrV ['(c) : t(ro) = r' .

2. I[yco r € r(!(e-v) ) i qr,ry*"!.HHxror r rarrclcr rr.Il8
oqPc,qerGxri nepaDr t gro,qyslr t."o ,qlrr HcroloPot vr e Y({rr ) )
n.l r&to s6o L(r) - ( \1rr1(r.) ) , qr6o L(r) = L(r')rv'. B

nrprd cqrqaa lattrnr v uoctaua B cool8glcrurg {r) r. r' e tt,
g.rr roiopol b(r') = ( L(r(rr))( v' ) ) , Do Bropo. cqruer Brp-

*) tc;"r. "o*.rotr oygpr o6o8xa'nu cfiaotrar.r c., 1=oI,2,...
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utrlr r' , .qnrn [o!opo[ h(r') - L(r(rr))-vr (cr. pc.4).llpr ator,
orpBq[rro, nr* rrllol BoIIIxHH r € t mraa.l xccto b(r) . L(r')- v.

!(c-{r) r.(c). .i.r(3'|i'r..
\&-\ r

r'--+ / ' \
/ \"

f-*= ,{;.'
/ /'r,

,1--.a

/'\
i-t ?--..

a.t -4..c--+!a
1

a
I F-{ (L-{

I G---
YtTl+

J_-oa av

/ ( d?

I
Tern o6lnsor, y elD xso&p{Ho. Btrofi&ue ncpea t(c*) B

lcp.ro r. (c) . flooioNr F(!(o{)) I s lr'(r'(c)) | ,erRJtrs ir c!.-
gyu ylrggcrre .raoor I.

S0PEU\3.Ecar EsC,ro E(Epr,q) < g(op.,lr).
[0[(ASAIEIIECIB0. Ecu E gc, !o c]tqecl'Bye! nocle.q,onaiem-

rroctb Bal[or vr,v.,...,vr xB Y(c) laf,srrt$q g - (...(G{r) -
- rr)... - yr_.)-vr. IIpo€Hrr I Fs 16to+' I, 5rcraxar.uoarx crqra -
-a.[rBoc.!b rcolrr6r.

tcopre 3 nogBorran JcreaoBrrrb Hlmfle oqcHrx .qrn QyrnIgm E(c ,
Er, fr ) , cc& raBlctHr so,qIFrts, co,qqltr pracf, B c , x aHaqarus

fi/rilqn ,qlr ofl nonnpalo8.
IIE{||EP I. Hoqrlrs1o Jo,rano rs (prc.5)..no E( q ,Br, ar)4lr,

EG. J. ,rr) = a+r.
3lrlEtlAHIlE 2. Ilyclr 0o(C) x r( c ) - coorBsrciar o rrcro

E0llpcHHcfi yc"ofurlootx r nlolHocrb rFits o..[s T.opcar 3 r co-
orxor.mft ra q npc I crqg5or, ,rrc po(o) s ; E( c, Br , rr) r
r(a) s E(c) -1 .

Ilycrr p. (e.r, e",...,e.) - naroropuf, xa6o.p tflclcr thfiE$I,
onpqnaraxru Hr r'pedrx, r a = (ar,a",..., ..) - xcmrcpf na6op 'u-

kc. e

II



c(Er)

lc
!(rr),

at

{
Prc. 5

1) rp(B,o,a) =e49T 
)

2) coup(B,t,a) = l!6:r
ce$a)

oon(c, n,4.

ccr. 06osrLuo. uepcs 9o(a) roro-
f,aolro soGr rpal[oB c raBllxrrrIo
e.(c) < a., reP,rl .

E541cr ncroarcoeatb crqllnogo
cnaua.rwrs o6osHaqarlli,q,Jrt rrcBo-
roga Wrnafl Ha rpaitsx: r(o) =. lY(G) I, q(c) ! lE(c) l, r(o) -
patrrqp rpartsi r(c)- n oraocrb
rpatsi 1(c) - p.,arrp mm.aJbrlo,
Er 4@.

0IIfqAEnEnC 4. Iiycu [m rpo-
roaorEnof, cxero las6opa (B, o)

E(o, B,o) ,

9o (a). Baalar Hsdo1tr ttrtcor

pr( ( rc(v) )),

c2

$ I2
c
I

c
z

at

t

c-D

,
I
o

3AMEIIAHI,iE 3. lls lcop.ru 2 r orr1:ltcren f, 3 r 4 xcerael, rr.ro

coDo(Br,rr, a) 
= 

co.rr'(c).ro(Br,or,a) .' Ile ralgoro rpallB G He6oP {uxqrf, p xoftHo rpsfttoEafb raB Ha-
6op sapexerpoE, hrluHBap axloa. Ecnx EG 2" , ro, oqesnno's o6-
qer c.ryqa! p!(E) I p!(c).

OIIf$IEJEHE 5. IIJE,rrb c €

a! a !!r Da;!r oe Ur(a.) vo.(c)

ai E rler ur o- (c-v)
oe go(a.) T€T(e) ' t

ra. v.(G) = {y€ Y(c) lrc(v) I v(c)\(v)), 1= 1r,...,!.
JIE0IA ?. C n p a B c n r r B o H e p a B c H c ! B or^(8",

ar, a) st(a) , nn c q(a)=t( an, a",...,ao) -H o ro ! op'r;
0ynrqf,s, yAo BJrGr Boprrqan psEyppaHr-
HOIy COOEHOITCHrlI)

t(an,a.,...,an) = r(al,al,...,aj) + r(e! ,ai,... ,al)d . (1)

A0I(A3AE[LCTB0. IIJEIE c - rrporaBortxuf, npa{ ns 9o(a).B m-
60r neplBa paa6opa t(c) rolxoBss Bplxrra srcsf claucHb ] xu 2.
IIoomly

12



r.r(ES. ,o,)p(r(o) 
) s urtl+rffin, 

161ffa,,or)D(r(G{) 
) '

1 ' ".,TG) ra( ( rntf,D 
'a.,,rr)D( 

11 t rn(r) ))) +

* 
"?iltnr 

, a<n-."fr, o,1n(r(o-) 
) ) '

lls orpegeaerua 5 cra6lat, tlro ,qrfi ttarnono ce 9o(a) [D6o[
ppod ( rc(y)) cgp(r') n e* eA rl a') . Iloorciy rorHo aa-
Itrtcatb

tp(Er,.r,a) = u.St.r .r(85,,r,)'(t(u)) =

o.;n(l(o')) 
*

)D([(G" 
) )+1 = rp(Br,tr,tr )+rp(Bt, r.,a' )r,1,

Srl]t
Gt€ 9r("')

+ !tr*E
c'€ {p(a') r €t(c'

9I

t It'
i!-.n
,Er,Or

ref

o8rygg x cregye! cnpa*A[rEocrb rerotrI.
Om;r*r Hr !.to4r 2, c{op.yxrpy6r cno,qyqlD raro,qmy mfyc-

Hxr rclxluo( orpHor fuflrr[rr crdrHocar rTqlar sa cqo( or nBpal. -
po! nparts.

I. Bu6rparu H.roiopuf, iorq)crHtt H!6op p - (cr,...,e.) na-
Fr.rpoB FInlIai B ooorEarcrBrrr c oflpqla.rcHf,3r 5 ruxontor fr,r cEo. -
H&f,Exrlc saBrclorocrx a1 = a1(a.), .I . ai(a.).

2. Oqexr.raaax q5rcogo r( a ) , JBoBDrEoIlm5,D coolrooonrn ( I).
(K coxa.rcrr4,rr c!q.cr!!ler o6upo( rcrolos pa[cmtfi patryppcHr -

HrD( 14:anacrurl lpx. Arr frmqn[, seBllcqD( or onFo, E.pc.3rfiei.0l-
HaBo Ha rrlErllrro [orlIpaflflfl rrln trrypl.Hlrlorc coorflod r no6& -
ra.r, Hc III,l6cIlr x paEypcx&lorry pas6op], rp.tb, sa stHarbloc BIE-
utr ruqnc[lD Epom oqcrrry ero 6/Hsr[or cro[locflr qx .D6or Br-
noprg saxprlror B86opa {ar} , qro rBlrarcr B Apr ror. cryqr. 6orca
qcffiar, lFr allrgra acml,lotlltq.)

Il;xrcg,an naroropta arra,lrtttqocrtra oqm gtr 6mq{ clmto-
crfl ryarts, sa&ql. o? onlrlcrarHt!( trrE!$rDoE.

1E0PEIA4.Arr rD6o! o Hr!yparEHorro po
cupaBcAtrlo HaPeBcBo!Bo

c%(Br,tr oo) s "o.nj 
t,ePo.

I3



AOIft3AlElltC,Tm. Irn*raea !uctIr[. 9, looulo.aro nortaatE
t5*e . hrp(Br rti,Do) s.

s r(p. ); rEc
r.E2

. {D;) + t({) + r
, qro 5(!,r ,ai ,Do ) {

,. Ilpr

D;.
)D( 

( re(Y) )) = ro- 2

n

lo

BE
qx
rlE

OC (Po !(7

sool
ranapr
Arr

)

)

Or\OI rFarrru yCIOU

pi' r*.p(e-rlrD^-!.
raKe,l

Ihorory 5(rr,r., oo) s r{no) = r(no - 1) + t(po- 2)+1, rqr
rlrE cr r(1) . 2, lI2) . {.

Hclpy;glro JclexoErtb, rro ofis pidr ypcr*anr r(n") =

. r(r'o- 1) + t(ro.2)i1 rlrr.rcr Orrqt r<nol = o,.(s, )Po *

. o. (flE)'o - 1, FA. cr r bt trrwotDtcr tg qrfintInaa yororl.

trrur o6paaor, Al, HcxoroDof, roHctarrrr co colErqA.[ro HaITDHc?.; !

(B. rln rrro ) oz'".
rraoc rF{oE 9r,.bo,ro)
rca:( rpr0oE o qnctormotqA 5.

puxH lt IttrotttootBa, Ha
tlX COO!E9!C!BeHHO Di
c{ro oqeHra

npcEocxonr-
r \, rx€.ar

(2)oonD,.(Br?at,Doro) s oo nlott .

AoKA3AIEIILCIm. Aocrerouro rorrselB, ffi f ,.(Er,I.,nofo) S

=oo nlo . lls rorotr 2 rrccx t,.(Br, t, tor ro) s t(no,ro) .

= g(po*,no-l) + t(ro{,ro)+ 1.Acrrrcr,cro t(Do,toEz.D;or'o!tDl -

Ila stono Eocnotbaprrcr lralolox ra"anrf,uacxotr nq,yrrgx.Ilpr lo= 1
r D6ox po crrllesqnrBo t(no,l) = zrDo (cr.rpmp I). Ilyclr nc-
paBaxcrBo ErnoJrxf,srct npr rar f,o xg rnraplua [1, lo ]. Touo
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r(rro.rortr) = r(no.i2,ro) + t(to.l,rortr) 11 r (po*.ro ) +

+ r(lo{lo) + t(no4 ro+tr) + 2 '...'

' 
Do-g'o- t

l=a
(no-1,10) 1 t(nod,rord') + Do- n .

. Dfr'o-r190-4. Io) + r(ro{,lo) + t(ro,r5) + 1+rro-

-.o s 
Poitlr{no-J,ro) +11 s2.p'o+r..!lrl .

Teolrm goraeana.

0ucau, uro lptr ro<< Do qlaxra (2) raurlcr,4ocmlo,no xo-
pflo EFo.6lmor. o,qrf,o ac[ Do {xrollpoDaro, a no lrcrc!, !o
rra oqarBa claJlo tor Bco 6oree raEl[gl tofi.

.(;r nagono u<f ocrprpxr" no$nocr r,.(a) e or(t) cre -
IJr4or o6paaor:

rrr(E). (r?.laokt =,$"t"1 .lefr v ),
qp

{
( &(i!) ), 18 E - mrirt DIITaI ! cl
( ( r"(v')) , E-Y') rlrs. r

rr aa8ay o6ogfistaaa? cfanaHl Eot[Irrnr rB f,. Iloerolrry lrr(x)-.rog-
tlacc ! ar(B) , "o 

rnr y,lB6l4A,ctrxfi, Aoxaselrxrr B Harroqar paa-
larc artorarrrrrccrr nrl]anocrrcr Ha,,nap6EDi xey'(c,1., fnn) r He

{ynrqror oo(c p,,l.r r), coro( Br,rrr,r),8(o,Er,o.r) r io(s r, o.., al
JcrlHoflra ,lanapb cDIciBo cxcrnr (B.,lr.) , xotopob, rc- ilx-

xolry, Ha pecrrpocrprHralca xa (En, ar) . Aof,uex lrpsnmpx"grEno
.q,l. JG5trr.

IIEIIIA 3. IIyclr s.naHo pcr.ypp€nEHoc
c o o ! H o !r. H r e r(D) = f(p-f) + r(rr1)-1,n g a 1<r <p
r nPr D<I {yHrqxe f(p) HcroropH!r o6pa-
aor orrpc,q,araHa. torga cyq]cf Byr'!
!traa toHc!lH!a oo , qro AtE rD6oro
G>O

I5



r(D) s. oo(ro+ e)D ,

rAo ro-ropcnb yPaBHcHrt
:al*-t-1.o

AO{A3AIEILCIBo. &cno.rsstrralca rcto,qor xalcr.t[rqerofl.rutn]rr -
$Il. fi!f, 1 s D s I , r.r( 6H rfl 6rua oagane ffntwa fG) , rceFle
r{o llo Haltr* roHcraxly oo rar$D, tr'Io BaprnHcllD (3) 6y4c,l nmor
rrtrca. IISrcrr D > t r Arn rcex i lrs rmapre.na E *p-i.] Hcpa-
aererao (3) urcrxtr€"cr. Torm l(p)=t6-f)+.t(p-i1)dg;(ro+g)r +

+ oo(ro1q)-r.r{.oo(ro+e)D[(ro+e)*+ (ro+e)-r . .-,rfrg : .

Clmra ucpuar .qBJx qrcrroB B rqalLTtl!( cro6klx EGr.nt raHuG
qlpotqH, aar ratr r-r+ r-r= 1, a !trtrxi qraH 6re,nqAFpr Btdoplr roH-
craHlir co r6Ho ollcralb ororb yDoIIo raanr. Jlaara norraaxr.

IIEllf,A 4. IIycra npa0 cxxccr rrarHocrD
r(c) r rrHf,xsrEHyD cretr.xr o(c)r I:? 

dcrc?.

Tonla BEnorHratcr Eapar6HclEo
6(a) s r(q)+. D(o) .r(c,

AOt$3AIEtrCTm. t{8rrc,!Ho t8f, ,r. ff$- < 1 + a(O ,rlc E-

.qonorGr G FpeEe e r A(o r rr. acenY ''1.(o - rDD rytlr .t
lrcroftrupcrn 1,pa6;, G. Ye

It6cromry p(c) - r(O, r(o). po(6). 1+ a(O = r(e)-c(c),

ro r(c) > 
r#, orrynp o(c) I ({a){)D(a)/;(a) .

@pryurporemoc rlrra ytlagil.tfl. lrctaxaB rrar ofrrJ, rri
rbmugor crdlroo!! q$a o rc rreccl !!o-(tlo,ro) , rotqrr onur-
E rcr 6orac rorlrol, trr oqfrra (2). -'

IE0PEXA 6. IIyclr Do.t.ro+!' F,q. l- Hr'ty -
pellnOa qICIO' t tl-qttOa rA f,HICp-
Bara [o,ro{,].Torgr cy!.otayat nono-
rafl!l co !araarqlo Arr rD6oFo eO ctrPa-
B C.q, In BO

(3)

{4)

16



tD ,i(Br ,oi i ,po ,no) s co(zo+ e )Do '
(5)

rla c ntxfla.lbHo, crarrHED, so, nt ral c 4, D; =

roro, orrcErtAHor ul = ao-i., n[ = no-1, "1.= "o .Tarorr o6peeor, .nrcar

Klof,a

!na ro-*opoHb ypaBH.Hri (4).
,q0I(ABAIEJECIm. IIo rcrc 2, ID.-(Br,trr,po,uo) s r(Do 

'lo) ,
riq. t(po ,ro) = r(li *i) + r(ni ti)-i 1 . Ilocrcatry .q,nn E Inoro

ir. € arr(B) rra.r r&!o qr(r) = ( r"(v') ) , r'a. r' - BotEx-

[+.,"]

t(no,uo) = t( [+r" ], 'o") + t(po-r, uo) + 1

nrrr, ! flrttaaf, !,crogc [.olr*r, l(no,l.) = (rro-t,no-{,)+r(nor1,uo)+1.
Illrxanm aenry 3, no:ryraan (5).

lEOIfIlA ?. Cnpa raAJrr Ba o qcH re
rD,q,.., (Br,or, ,D6 ,9q F6,le) = 

t(r'o ,%,ro 
'1o) 

,

Fna {ynf,qtlr I y,q,oa!crBopasr coo!Ho-
rIaHxt)

t(ro,q,uo,1o). (t+r" ]. q -2(1o-i'), no-1 ,r.o-1) +

+ t(no{, q-Iorit, ao,lo ) + 1 .

Aq{mA1E.lLC[m. Jrrturaa rcroqr 2, gpclaro*ro Irorasatb, ruo

-1jlo -1oD,
oP t Dol D;

qi sq+(lo{), c;sq-10 +1,
ti = to{, "; =.o, 1i = r.{ , r! = lo.

(6)

(?)

(8)

Cootnmrua (6) 6rll corrsafl ILH.a, a ILDHclsa (8) orrrlrn-
rlr. Aonrar coolltocHrr (?). Ilycrr G€gD-o..-rho, qo, lo, 10) r
v' - tarar Delritrra, ntrr rorolpl q .-,i(( i6(vl)) r rn(v' ) I

l7



I Y(c)Vv'). Tor.g,a, orr4nno, vt = (y(c)Wr'))\ {v'} I l. ncxo,
qro qi dytrar Bsr6orrrm, err Ercacr3o f, ooclafir rc o.qp[ tIF
rrtor v.. Iloalory ql E co- a.gert- iLqEv' . flocrorLqr dctc v' =
= 6(a): ro-!, x iLgev. > o{o): lo -1, io cl s$ -?(toq.q!-
ra.r Hrtl6orEGa rmro F6Gp B r.palc o{ , orrlqAfor trc [p.!ocxo-
nr! qo-6(c) f,, orqloEa!.rro r ds d- (ro-.1). Tcolrnr 4oreaaue.

Blndr cx.w llonrlrxuroro pas6op (4.,+ ) . .{rn rqlOno
a'e f rrrccu .oto6pa.rrl ar(E) oqqncsx'ndpqncmor F rrtaa

or(E) = t
rr(r), anr E*,
tt(E),, 6! E+.

,ftr3n.tou clorlr. 1rs6op Fs{a c B coollaroln. s6 gadol (Er,tr)
oc!,qactBrrarcr crqN,lq odPasora:

I. Qtporrce pas-
tucIlc A(Y) .rprDr o
otHoolIlarHro HtGoro -
po Ealm l ? c 5lxll-
urElofi ciulafiD.

2. 0cl4ccrrrrctca
Irs6op iqloro noma
e.(v) B glrfiror I!s-
6xalmr B coorlGtotM
co cxcrotr (1.,,lr r) .
tl" pc. 6 roo6lH6xo
A.p.D pas6ope q)alli
G B COOlBatrC"rl CO

, a

at \.a1o

7 -:/\o,
at

a,a- a<

(

JIEX A $. Ilyc r r
,6HHAf, HA IH
tlxctt tarat, q

HrcTCs HapA!a
Torga Ars rD6
BUtIOrHAa!Ci B

s i(rr+n.+nr{)+iftnrr{).

cxcsf, (Br ra3) .
Ilp4A.r. 6c8 [o-

rrSararDcrDa yrEartrc-
lgarrolopoa mr IIoH&
Ilo6rrof, B ,qarsttlllar.

ilyHf,qri, orrpc.q,e-
rg HaryparbHux
a rr6oro D BHnor-
lb)-?(p+) s lb+1) - l(p).

!yperbHHx Dlr P2rEl
ncrBo: fl(p)- f(r-1) s

t

aa

It
6Brc

c{
OT
TO
HC
ux
.p

D

€

t

I

)-
cl
nt
BO
xe
B'
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180[EI[ 8. IIycrr [(c) €r(o,Er,rr) r t-cr6nsHr
roDnrroI E6prx.HH AcPaEa .!(G) . Ionna
ErIorHrercr HepaEsHcrao 1r(l) s oo.tGro.&i,
ar,..., ar).+ 6l.Do, !n B t(Do, a.r...,a.) - D apx tltt
o-q er r-a 0yx r q 

" " 5,er,...re,(1r,rrl*0, rr1...r a.)1

onpcgorcHHar s (I).
AOfi[SlEJECIm. fl3rcrr gla rlB!rccr! i1fl . ([r r1r.r.rr. ).

lloqrels 1-ro oror Y. B ofi@rtatlHoNr Dardralr A(v) = ((vlf ..
Yr,..., Yr) o6oaneror &pao. r. (r. rr, .., L). Tona DGr ):
= Pr + Pl+r. CEloeelelurq

. L_t _-p(l) <1+ E ii(n. +D..r).
3!

Ila rcnor 2 orcg5nr, .rro lti) = t{Fq) * 9(i{)d, !6"1) ri(i) t
+ f{F,l)rc . lggrorrry i6.1)-i6) = i6) -iti+)+nfil) - 16*)
r lFa) f l(i+) , to (bnriqtr t !rlo!r.!roprc! lrcror lun 5.
Iloolory ns ( 8) q.NDr

p(!) <1 + t(lo*r€) +
L-it
l=a

f(D..l).

Boerrmu clqpm6c e'r1nnx:
I. llycr p.='lt r,lIr rc€x 1 € [ 2, L-{ ] . ToFna oucrunno

r(p.d) ={ r ;(!) s1+ i(D.-r+z) +4(r{).
'z. nycra !r = 1, JdP,i..,s; D. > 1 , x t}1r,.tc [2,k-1].

Torlt 't
'i'i(p...r)= u [r(p. )+r(p.-l)d]+ r (p,r{)=z E t(D. )+L-B+ls .r=a ' D^)r Dr=r ' Daln

IIo mrore 5

- r .r(r.) s fttitp. .-r*s*2) = ff.irn.-*.2) = ftDo++2) .
Dr>t ' J=r '!

Teolrra norasaxa.
C.EACIBilE. E c.r r o nreei pa[xyc r(c), !o

nrr r(o)<r(GFr, r, ) cnpaBeArrf,Bo HepaE€H-
c ! B 03

l(l) s co. (no-r+2,a",... ,a. )+cr.po.
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