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IIEtET[,reigE {mn[[& ffilanHAxt{

B.JIJrp@ qs8ro

B Eocrqnflxe Fq[s IIr pGDHnf, sqAlq, cBf,aartrrfi c trt#Jlt[duan
ffxlqri, @rpoBo npNi.cHmtrcn cn s $r, o6JrqASU€ ropoElm ampor-
cfirqtoBtur cBo sDBu[ lt nosBoJlm[pte cTPor.trb EnqtcJtlt€rhlfie ar-
roprflu, o{0af,l'rBHo pea.E{By€nBc xa otsU. llu IlInEg,qFr tcparBt{€ c8e-
,qaBra o Hudorse lrltotpo6merDrf,a( B Baqxcrxr€JrbHofi npaf,flrre c afi-
Hrx. ILpENr c raarcrl[llr po3ylbralarr o@6qa€rcr pEA xoBro(. 0c-
HOBHO€ EH[arra ylprfiercfi ctllarlt qAnof, ncp alcror.l]ote€ tro&He
cBa,qpHrs no serporrynr Borrpocrr ro[Ho Halrx B E-3].

I$clr ua o'rFrro [o,8J sqggxo paa6rerue (cerra) A! q.= r.<
< ar < .'. < r"" 6 rl oq)qAsr€Ho o€roicrBo 6ItlKlun tP . oJrnEl.prfi

9tr) 
"""r""at"r 

ctrralttoa, ecrrr Hr kaAor rrs ortrraxoB [ci,t1,r]
oHr cosrtlAeer c xsBotopoi tblrr4lel fi C I . Tourx :C, naBtlBlDrc,f,
ysru cEr!frl!, a fr/BqE 9i - aPo aE€H5tnt. .qp[o[srGrbxo oSBq-
Eo !F6)rr[r Eo6u B ysr{ ctrratrIe 6rl[r BEltott&rlIr yc.loBlrfi ctEoBI(r
( crrclhc) coca$m( aBaHEB. tlaqa Bccno oto yctoBf,r HenlrpfirBHoctr.r

cnrafixa SCr) Il l..rorollfi .ro [porbBoll .. 06osHalola cttrlB(Ulox

Ct [o16l [raccllo Omqu, mryapuanrs xa [o161 ecrs co
clo r ElxrraBq[xls no k -no nopE$a BrDErlarbno ( CoCo.,6] =

=ctarSl ). qa{ H.sBlalb cru.thr S(r) cmatror *-""i ck
.cnl S(!)€ Crlor6l .

C locc elrrra q)artrrDcroFo rcnortooBrr t ctualhroB Etofi(ccr-
!o I qcrcooo6pasHo Er6;pa"b cocnoqoa [s furxtslfi' onatr€r!ffi xo-
lqrE rarro Eut cl8?c"r tra aEI. B tDpEyD oqrpcnb oro rHororurerGr n

Ira4roHarrrrr 67xrqpr. Cnrafn 5(l) Ha rsaslcE tro.rxHorll-
arbnrr cnralHor steneBf, n, rorle <P -

. ll1rr otor !oBopi!, qlo
Cn'r Ia r8] .

Erccgtao [roloruaBoB G!6[gtot Hg Er* rL

leltsrr Jl& , sca
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Ilyclr r rorrax
ryr f (r) . Cruain
H H r, ecrx SB)' J.i . Torur $.1 Ha$rBa?ct ysJlax ,H!6pEoJtt-
Ec.r. l{x roar.recrBo r pacuor enis onpe,qprf,)rcr yctoaxflrt ctmtoBBB
sBeHbeB rl Bftrd WllrErt, otrlcHBry( saenu. Hax6oree rqlocrrr I
Jao6rnD BoHcrIrJrEEor cttlafrrcB noqirqercr, rorla ysJrH xHreprrorrqll
coBnqnaDr c yar{x c[rafrra. I(pore oHaqaHrl tor6prfoeiw{ot {0rfli-
Fr, B ysrax roryr aq[aBmbcr BHaqBfi, ee ryorcsogpu.06uuto yc-
rorrr xHr€pnorarlr aa[&tcr Bo Bcex ygta ctuatrta, Ho t$o!,qe no-
Jr€aHo paccrarprEsb ctlldtGr, .q[' roropr[ ! or,qeJrDHfi ygr* ycro-
Bnr rHrepno[4m H€ aalau ( cnnrrBa c l,onorlltr€rblnlf, trr8rar).

Ilapue4a ro epnotrryonxolo cnretfia $flrctrmlsr xa cre!€rx
l4aBneml, BEr€tqel xs ycroBrl nllel)rrorrEr. Cllralhl Hasraaercs
I O f, a I bH Hr, eort.qlr BHracIaHf,r f,q,qolo;8 ero traproTpoB
f,cttorbayotcr rorbf,o HsctrorDfio nrtgpnorr4totl I ycroBtl.

IIpr rcnoarsoaalcr E.lcptror84roElr[ cErrlxolrecfac'BaHHo, Boa-
Hrrae! aonpoc o norp€Droglf Eptdrrre r finlrry r ge upoxsBqAEoa.
the u upraqgn orploq eloi not!€Erocan Arr cryqlr, ronla , (r)

losrarotrHo !rq[,tl!f 6firqxf,. IIlu alw rcuorbsyrrcf, noprH ll.ll c

Ej€tor8l 8atralrr aHatrsHrt ,J=f (Ej) mil-
S(r) aasugaercs xH ! e pno ra qx oH-

. Ecnr g(:c) € C [c,e
xa [o;8 -qllcr.lr- Il*fi |f (a)l.

I r Be" paslxrDra nsplo-
r ll' ll-
Ec.Ur g(r)

1,roll

j=1, -.r8', [o-c1 12.1- 6 .
rcry)epulHa na [a, e J .

Ilpore nrepuomr[tolrIIr crrafrrcEr A,rr npr6.arr€ln[r fi|llrq'ti tc-
nortgyltcf, rotia^rbHo-dryorcNIal[to uerclrart@tg x ntryrxa ctrral-
rtr. IleroropEg rs rDC paccrar?rlaDacf,

B tqrrcecrE( rprracrnrx, H.p8Af s tpr6ms { fr|lIu$ri,qac-
to q)rrolxlcf, Earb ,qaro c aa,[!t8t trocrpoatlr ( !6r!gl[po!al )fr/xi-
qrf. ttanl[ep, [To6ylrcr rocrpolrE rhllI!@

ro pqle r rorau ljr (ar6) , !o lgll

cr r rory, uro6u rprlFt nocq)ocrqol

- = 'nf. ,ltfr,or_,|?,rx,
, llrf lL ' ll9flc , ronla g

r Epoxqlt[tD r€DC6 !t-
ntlmre (rn 6rrrrre r r ) lotra r, rpfl€ rono' yAoBr€rsqp ryD
Itclto?opf ycto fl f,orrrrBc?Egtfioao x.u raqecrBeEoao xaPat!!E]a.
I(onqccll6rIlrc Jrcrolrr o6EEto {opry.uH/Dlcr B BtBe rpc6oEar l rn-
r[r8aqrr HeroloIID( WllrtForraroB, a EatagcllgtII€ saqecrllD cBqAtt-

Sropouo colpeacn'.
Cgmtru rai )4rrlapcetHr tl}l{atrcacml aErrlpar norctlole fleo{e-
mr q[ poE r nolo6ru slAac.

a
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Cnratu tr3pBol c!€reHr

Iftl!€Dtrof,.E{rolm:t firah [ap8ol crencHx, Irarrsyqrl Bc€tr ra-
recr4o arnclh{m nrrclmorrqD - olo npocrclErl i "IItoBHsrEt" xB
crralHoB. Ec.u r 5rara ri olrr A sqlanr aHlrEHIr fr-J(fi),

cn IalH rtelF
loi crctr6r Sr(!) arE:crrlsrcr B !f,Jqe

S1(r)= (l-t)fr + t5r.r r
rlc t.(c-t.)/h. r hi. ri.r - ci . Ecrr J(e)€ C2[o.r61

i' 0, ... , t'l , ?o rpt 36 [t1,rH11

(r)

r!o

I sfkr)-f@tr)[cr..,r..7 ( K.h".n ll5"ll,r"r,r,.,r , t= 0rl, (a)

lne Ko=l/E, Kr=llZ.3*rr,rao oqenxr (2) He ro!)l"r 6ErB !rr! r-
lgtlr Hf, uo IIopElEy, Hx no rotclclle, [gg npn 6orttrol Ilatrxoctr
t (e).

octloBHol HoAoclltoE cEIlhoB [rpEol clgrreBr a!ftDqac?c8 E

ifl, trlo trrfi ro{rrcHrr roPorsl rot,locrr q)Eq[mci 6pr?b 60r![oc
roltrrclao lrsror rrlqxrorf,qnr. Epm lono, q]tdrr$qe [o{nraetcs
rcrralpr. He npamno, rrr qpalrro, EpdEer e iFnxqli oqrq6c"-
iirxctcn c rqu lgfln cnrainoD (Hanp[ep, 4l6rrrcra), r rmr
xl aerrDrdrcrbHfl arac pa6o!H, ro!tre rryItto BtEaclr peEyrrllIE Ha

DpalorocrporrgrB ra Etq,t"b .q3to rg AIr cltBroB c rlU, xenomqml-
cr csrliE urplol c"ercHr. &,r eru lorsrrlor .qaqa npi6rEct .f,

c raItmol rotlrocr . Ora lrraclc* 4rrq Erdopr yaro! Errcptro&-
l|r' crrtur S.(r) . (yc!r, EattlEep, rP!6y€rcr rorrlpnoupo-

!a!b ,(r) r.G, rao6u lllrcrxarocl ycro!f,c lSr(.r)-f(!c)l < e ,
r G [or8] . tla oqgrrr (2) aq$ro, ruo .qri !!oro g,oeruorlro laarL
oltry i?TtrI-r;il
Fuf', llgg.pl '8e . C roqu apcr f, rorxtlacrBa

ror 6orsr oltratrHol

A pmxmlnol c rena h

rarI roropol

Ictont oruorrnra lern c6tor rs.rccru a [I].

r € [ei rsi.tl , lr-t.hx.0.

II

na lGIraErGpHo, srlxs,
ys-

f " llqgc, 
rc611

Ee

cuoco6ri EopBol gleEeBx, 60-
3 [4] recro (I)roc r@['ium uo cprBrl3rrD c E €I,tror fcl.

q,qllrFsrcr rcaorDoolarlB cardtr

3.t*:' tt-t)tfi - * '"or 1rr|,,rrl1f1.1gr-[ ff,nor {hf,l,}.11 , (3)



Ecrr ,(i)( c!tq,8l r to

HI
lt 3, (r)- J (r)llctr,,rr,l (

rge Hi. nroc (hi-t,rrr, hLl ]
lpB@roc"b nprdrEa f, {UHr@r

l6 I llf'lla1n ,*r1 ' hi I f llcrr,,r",r I , (4)

ltrIr raJD[ Hi no-

[n

cruatru Sr(c) 6ynpr npaf,lxcecrr
a ,qae paaa reHEEe no qpaEGHrm c rcFlrguloslE ,qla n eltrrorf,solIlo-
no crualna 5r ( r) .

B (3) r@to gGrerltrb rpex"oqsru x pasnocnftr-

rl=I,'= #., t+ 5*.}, L.!,2.,...,N-!,

li"]i, f^; "?,:-,. (b)

B em oryru* B r4taBo qacrf, oqeux (4) clana oa,
qe. J "' , crqryer serenrb Ha t Hr fl f"llctr._r rri.rl .

lbl6rcocrtre cnrafirg

CpeAr ry6rrueclalx carerrloB Berdoreo nowrEpu pasHoodpaohD
cn atlfi xracco! Cr r Cl . Pacootpmr Hettorog€ xs tsx.

Jb6ol rolrepnoragorurd ry6f,lDclol ctuatl f,s nracca C' uptl
a( [r1 ,c1,11 rda! 6urE sa can B BrAe

9qr; . 11-11211+et)fi r te(3-at)Ji,r +

+ hit (l-t)rmt-hit?t)nt,, (6)

rne mj r S(rj) . l(o peilIrl Etln cruaftra saBrcr! oi crDco6a 8a-
.qeHna ( Bgurcrarufi) napuerpoa a; .

Iloraraa mj . f; , j. 0, .. . , , no.qruH apfilor w6rcecrf,l
$ralH SH (r) -, pix rotoporo Epr f (r)( c{[ar6l cnlnaqlflrlr oqar
xll

usftrl-fcl*llL ( KrHo'n llr''llc , ?=o,r,4r (?)
nre H. m.o r h, , Ko= ri3sq, Kflllzlg, Kz=ltl?,

alrrrroau cn altu odsclrrqxB&T EHcoq,D ?o{rog[b ttpdrrfie r.
O.qraro r npaf,lrqecroo( aqAaqax sraqeHfl, r4rrclqnn fi pe1lo 6u-

T2



ler ngBccltlrx.llootary q)E(q[!Tca l[)r69re.!b n pasnntEl ctrocodoa
q)rdalgrnroro sen,affifi ,i . tlacxo c arof, tlgri! ncllorbslnrcr q)ex-
loqatr*rg pa8tog[xre srEpoKcrdeqor. IIoISrr

ij. l li - tt-r-T; ft,r-fi
+ pi -li- , t.1,2, ..., N-l , (8)

PIe ,Li'l-li, li'ii /(hi-r+hr).

(9)

( I0)

OAlaro a sroa c:qruae clrq€coBeHHo
no E)aBHer[D c slIrlroErr. cnretrxroa.

3i = tr.r.l*

ii =rr'r,r-r)1ff - r*.,atF ,

fa-fr_/r __h_ ,

Cn sltr 5, tr) noq/rraqricr 4)r sareHB B (I) B€rrttuH mi
P.TJI TJ
d [ae?c, to{tootb

ylo6en s ryrJrorellrE(.

IIpr f(e)e cato,6l x r( [r1,cx-11 ctrpaBe[rrxBu qIBHrsr

l3!f t":- t@t"l tt- { Ko,. H3-'ltf ''llc * K,,.Ht-"11''ll. , (rI)

a- 0r!,2 ,
r4e K5r. l/24) Koi=L/e, Ko,"=1, Kq= Ll192, Kr,r-0, Kr,r,0,1t815.
,{,rn orlrsroa [ro,r,1, [,cx4, rxl nopr,q;or B oqpmac (II) coxpaHn-
rlrcq, Ho noctoaHHHe HecforEBo yBarf,ErBaDTcr.

Itropqnor rpdrmeHxs E orpHroa (II) Ha e,uffiirry raeHElE, tleu E

(?).oso o6afictuetcr q)aBr ferbHo H€Bncoaol toqtocrbn sntrF)rofle-
Erx dHaqd f, Ji uo fiopryru (8)-(IO). Ilogusrtr l'o!trtosrb r66to
qrrr q)rrcHerflf, rElllponnorlgt[o< paaHocrEa( anlrporc arr[, roto-
prrc Eoryqelcf, n1scpsm$porErf,ol rHoFoqreHa .[arpena L.;(c) t
nocrp06HHoFo Harplrep

ur-,
IIfi CtlIAI-

i':rl SH

lIO yOII a; I 1111 Ijre, 81
ne (I) ttpl mi. (4) (i.r,e,...rN-t)

rn. ' L
(r) ,
'o(r"), n*= L t{-l (rk)(k.N-r,N) r 6r}r !.ec!o oqeHrr

lStl)t*: - f(n)(r.) I < K. Ht'" 1f'' [c , ( Iz)

1.0,1, r€[trrrr.tJ , Xo'9BL\ t Kt'l/12-
Ilopang np6rrrercs qgccb ratqe re, Kar B orpxrc (?),no no-

glof,rfls aHaturerrl$ 6ottog.
rl



Qcc aaeaerunc rorsDtE rUOrEcm cBtrf,olr Eo ou lre3-
EOOdpaSlIa CrcrltlE rorcq{trrE. H.trpmp,r BmloIE ysr& sHr-
rDllr Epor8BqAE[ rorl! 6Er! l!

{icr. 0co6ctBo rolalxo saGra rf
^r 

r laf rt[ lq UI-
rccaa[c cltraeHo c lPmtarll olEocloDom prsxoeim aErlro[cr-
rarFl, roroprlr rrao[ r:urcollrD toqtocrE.

Bo ElorE trparlnrcm s|[rcc rpa6yacr, q?o6u

rcro ABo tDnlrpErra rporsrqllD. .{g ra nocqraua rGo rctrorb-
8OBl!! Sr6rCCCnra CErafiGr rIrCCa Cr ([@r!la I). ltOrurO OU n3-
rl lotqor llrallllD Borl loopE ctrrakoB. CsN/r odqcqnrf,rot rcIF
uHororg, E 6!rn{ HlaEt E E ry6rqlcn[ cBraftant 6cr rrloFo
yri3etlu rreccr (.qp{*!e).lty6r!acnc ctllet! dsoBErla! q)alr!r-
tpcf,r ra4lD rc 

"orrrocrE 
trltdaacHii, r.to r al[to!f, Ho qx olc

Hs !pc6y6cr BqA,arrb sHatl.fis q)olalonEor a yaror calrrJ(orn ry-
drrrcrxc c[Iafru Eo tlrolcE rorlrHtrr;, oHr o6rqqp,r locr&ro{ro
qalto lltr E€@tl roltalr&rt clolctrBux. B rrctxoctr, corqecmaoroe
B&rnrc Hl aHrrDBrc ct|raf|e ! lotcc I' o r$[aDr mi ra rB?cpoo-
IxtEorrnrc ycroBxr, roiloprD gqlir[ B ygrr 6.ugr[ r c.

lcpree npors4ggrr Edrccroro or' a Hcnlrpuaua.Iloo,rory ror-
lsDnorrqio|Ir ry6rectgt cnralH S( fi€a 6rr!r samcrrb ! !r-
lc (6). Cro6qpr mp{crptr mi oqpclo. clcr ra ycros t rcq)cprrE-
Bocar Bropo EpfloBq$lol ctllafrIr !o Br0tlparma yara o]!rq:

9'(cr.0)- S'(t1 'o;=g, i'1,...rN-1. (I3)
0ro uprrqn:m r @olHorcHxfl

iin;.1+ {rni r/in;.1 'cir'a.1,2,..., N-1, (I4)

mc li . hi /(hi-r+ h j): ,ui . l-.ii , cL= 3ti f + sp, +* .

tfucro nclaraclru ! (I4) Bs ,qEa 6o!ru ucre 5r1nuud. Iloolory
.q!r set.r r clglrr Hao6rqDmr .qBt lomrr tgttlM ylralnc rrro-
?opn norJnror, allrB.r lpsarra ycroBrr Hr roru1q orpcsre [orb].
th rpr:rrc trrr60r0r qaclo rcaorDsyDlc,t
lrctoal3

lrr rl)aclE

I. S'(tJ . fi
11. s*1r.1 = fl

s'tr"). fj .'

5'(rr) - fi .

14



!. 3(a (!.) = s(r) (r[) , rc' t,2 .

II. 5"(ri'O)- 5"'(q-o)'o , i'l,N-l .

IQrar* ycrorra lmoe I, II rc[otEqrt, rorna rslcgurr axllta-
llr EpBol r[ lnopol qrorrlq,lEot ffmry $tr) Br aotqlr orpos-
Br [orE] . Bcu rsrectn r !r r lEylrc, "o 

rpclrorrlilclrHrc yc-
to fi !f,rn I. I(pranr )rcrorr lnr I nlsurolcr mprqgrcrm.Ik
lp.dmrr ror5,e l(c) - rtprql3rccf,rr c Bprqn t-a 6grcrgr.
Icrora lma Iy pcxact1qJraicr rctrtolEgoBtlL, ocs oiqrrgll5/a! ,n-
@Fr4u o nporcBqnEr fUrtrtrE f (r).

froupemn Brg:/p!$rcHrt, setuF( crc, a{r (I4),8rxcf,r or
flua qrroDq yc,roaxl. 0naaxpo, IIfi ycro l lrna I alo yparHd t

D,: mt'J ' ( r5)
Crcrr. (I4)r(I5) qrqtarmerrnu,c f.lolt rbrnl trpeo6rllrtotd f,
noorcry le!f,o pcrmtcn ralqlfl nporonr. (OanoclterlHo uocq]ootct
r FraHfr cf,cl€I nlrr IITJrIE rpaaBrs ycrolrfi or. tI].)

h6rqaffit cnrrln S(c) E?6pnor{ry}r B lrsrar olrrI aHatEHrrt

lyn*Uu $ (c) . llmrg,e lonoanrrerbro q)e6!re cE, qto6u cnralx E

Hexoropr* ysraa rcrlcpnorrpolar q)of,sBq${D f'(c) . Ilycrb,Hrrpr
rcp, rpc6ya[cfi ynoBra]lBopf,lE B ysrs 3j ycrou S'(.aj) -fj
.{,ur uocrpoerra laroFo c ;ttra noorel.ooro surHmb B (I4) yparnc-
rger cqletrrqGC HrxaBCCiIlirC mj-r, rrj, -.rr1 , Srparurcllrlfl ,;. fj.
B ela oqnreo crrlaft S(d 6IApr uarb paopm Etropot trpol8aotr-
Hol ! rorlrc !j.

HapaD, c 0otrQrrot (6) gnr rqt6rcacroFo cnlafru qaclo ncnorb-
sycaor lp€Ilctalr.rm qrpca napucqx ft x Mi' s'(t) 3

9(r).(l-t)fi+ ttr.r- { rrf t U-$ttr-i)Mi r (t+t) H i+r I . (16)
nrysorl)rl Mi, i' or ... r N , Haq[,mcE xtl flcierE, odpasoEatIroi

p.1Mi.a + 3M1+iil'li,t 'di , i'1'2, ... rN-l ,

a'-=rhrt+- t*.i,
r IEErrf, yposrrnrflr, rslaiE[trs rs rprearfi ycroad [Il.

( I?)

I5



Ilpxre,qer Hettoro1lre oq€firx n,,lrs florp€oroc!.r trpr6$EeHrs rctrep-
Eorrrrproxlmrr.r ry6xtrecxrlax cuaixaor. Ec.or f''(c) rrycowo-renpe-
IIHBHa He to,83 r 5(t) ynoareraopnet rpaeBur yc,IoBlrsr o,qrtorro

rs rnnoa l-lll, ro

ll S€b1 -5'"1r,11c. K"H'-'llr''[ 4 , z=o,1,2, (rii)

l.Ae Ko: 5/j84, R;- l/24,
Ecrr ,(x) € C(to,8l t

mr rxna I nau lll, ro

llS(.tr) - f 
('tr) 

il < Ho-t[ Ko*llf* .. K,- c,:{ f'')1 , z =0.r, (19)

FA3

Ko,o=2/384, Ko,(= 0.01{l3i ) K\o.L198, Yt+=L/24,

.,'( frv) - ,na5" moa. lf''(c')-rr'(r')l .
L !.,I" € [!irfl+tl

Eoor cerxa A luanorepnar,'ro B orl6xno( (I9) npr a'o,t,e
nosro.drue 6ypIr: Kqq. L/384, Koi. {5 /lle r(at !/L2, Kls.U96,
(11= l,/2\ | Nr,2. llq . C sEm{ re oHarEHlr5d Kq1 ( Kr,r.
Hecxorlro nrarc) oqexxr (I9) cnpam,q,nrau Arfi crraarEoB c npenloreluH-
un r [Sl npaeauor ycroBxnrx

l
mor !mt, fi(-l?f. . 9fr'9Je-fr) r

I
3 nrrv-r + nr, ' fi (fx-r - gflia - 9f*o * 119r; .

Ifuqce rs tpoAclaB.rerfli (6), (16) nrfi xpaHlHxi cnraltrla,xpas
ysroB cerrn, qc6yer sararorar s a(U+e) mpsreq)oB fi r mi
ux fi r Mi . Eolao sttol(xHo qpqActaBrcrf,e rlr6xqecxoro cltlar-
Ha trepeB B -ctl,e|bu (6esxqre cErafru):

t'Al
s(x) =E1 u.i Bi(r) . (20)

. i.-{

3gBcr naqnas rc ryHrrFl BJI) f,Brrorcr {/6recftfl cflralIrc, Ko-
ropd or.arcoH or rryra rorbro Ha q)trr€qExe (q-.rri.a) . Kporc

!oro, BHnoracHo ycf,oars Bolrreol;r ! B;(c)= t . A^ur roppsm-

Hot slrucn 6opry.u (20) ccrra A ,q,omre 6*rb ,lonomsxa lrsrdf,
r.j r rr.; , i- lr2.rl r lrorqprr8 ro4l' 6*tb lPoxsBorblru. ylo6Ho

norsrarE t-j. fo-jh., Tr,i. rr.*jht-r 2 i- 1,213.

Kz' l3/I2 .
S(r) yn ouetsopae! rpaeBu{ ycJIoEx-
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B aqlc (20) rcet 6E b Barrrcan D6of, ry6rtqecxni crIJratrH rqsc-
ca Ca. Eom 5(*) - rxrepnoar4irohn cnrafiH, ro Boa(HrUreHtE
oLi onpc,[enmrctr rs yerroBxi rclfq)norrqlo{

a;-1Bi-.(ti)+ o1 Bi (r1). a;,1 8;1(r) = f; , i=0,...rN, (AI)
!r EPaeEt[ yc.loBxt Ntf, cnJrallHa. cne$re" xxerb B Er.!Nr, qTo B J4)aB-
HeHrE( (2I), B orJrrrqre or crcre Hllns napaaerpoB mi r Mi ,Eoa-
!(fiHa norcpa l.ltanoHarmoro Epeo6ra.qar f,, ecirr certA A HepaEHo-
[ePHea.

Ha npamrre EsBo y eab llepexoAlrb or oAHoro rtpqAcraueHx.E
c arhla r ApylorJr. Ilcpr.ol oc (6) x (16) ll o6parHo I€ BHsuBaet Ba-
rrynFeru[. Crorr rpocr nepexoA or (a)) r (6) h ( 16) .,4ef,c[Bxrerb-
HO, AJrfi ArOrO ,qOgraTOrrHO BOCnOJTbSOAaIbCa BHrexarqflr rA (20) {OrF
$rr8xx

dt*.;l = *.;-. B,{."? tr;t. c; Bj"tr1 *a;, ajllrr;l , j=0,...tN.

06p8rHs, nepexq,q or (6) ruu (16) lt (iP) xotrBo ocJrulecrBltrb c nor.o-
rqbD 6opor.[

" }ht + h-zo(-r = Jo - --- mo +

= f1 +it.[.:l m1 -

h-r (h-1 'h-")

b

6

hi-r hi ;---E- "t '
hp (hx + h1r,)

Mo t

o(i

.rrhr = fN +

t = 0,.,.,r{ ,

2h + hx,(

s Mx

'Qx nmcproupoaa r itsHn$rx qaclo rpe6ycrca coxp&Ittrb Hero-
lopHe ce raqecrBGrfiHs xapaKBelvcrrm. Haqmrep, ecrr 

'(t) 
BE-

rvrrar (f 'lrDo) ' to eer€crlcHHo norpe6oBaab, qto6u cIIJIalhl

5(r) rore 6H, Ellvrr . Ils olexox (Id) B[AIro, *ao 
"ar 

x 6yAe!,
ccax f(c) noslaroEro rrq,qaafi r H xaao. 0nlraro o6urfio ror EGq
,qcro c iFrcilpoBErnrol c6lltof,, x ms!fllr E&[lo gll8trb' 6ya€a rx
c!f,alH Errtr/tlrt.r Ha gloi cer[e. $rclr gamre f. odpealma aurryr-
JoD nocnqAoBa[€rbHog!8, !.e.

Ji,.,- Ji - f,. fi-t >O? i=lr2r...rN-t, (ul
hi hi'r

r cnralhr S(t) cq)orrcs c rpacauaf, y@oBlrrn

I7



' 2l'1. + |ol{, = do, JrrMr-r . 2t{1 'dx . (23)

frr xer 9(c) n/coralorrr;rr na [o,CI r ?o s'(r)] 0 , ccrr
rcc l1(>0 .ato rcsloi ronlr npalra qaslr cxctdr (I?)l
(23) I rucre i. ,1r, ygouetaopD! ycrorifl

2di -11d1-1- ls di.1 )0 ; t'1,2,...,N-l ,
2d"-il.dtr}t 2d*- y*d*-1>0, o<7o<4, o<NN<4.

Ecrx arn ycroBrr HalryDru, m 5{(r) rc.l 6Eb Bn rorEpsornol,
rro t[xrtDrrnrci B B;Ac oct!:rr@d cnrafr. S(4).

lhpany c t[ropnorrrEor f, ctr'alttrr Eoryqnrr plcllpocrpac o
rlasf,xrllcp[orslFo rp f, lorrltno-emporcf,a4roflrll! cDrefiGr.o sF
rcrG&rct r qlc (0), Ho, B otrrillc ot rllrpuortrloEu ctrrat-
HoB, roa0fifiSatmr 4t st[o?ci rBlm @Fryr5. .[rr rresmccp-
trortt$olllrfi cEIlEo! trcr

4-, =r.-'er-'-'h-r iJ - -!4S)-a; ,

- h,-, hi
6

It -h Ji , i= o,l, ... , N,(i =fi+

t(51 . f, +

f (24)

0ht + h"r,
3

(h1+ Ix.1)
,J',il' +

6

i.'!,,2, ... ,N-l ,-, -3jI* B {op.yrs,q'Ir d.i,
li ' lt qldtotrcllu PaArcgrrur ttrflporcnaqr r, Eoryry {op-
rryllr roal!fil4aaHroB roraruto-arqlorcuerForrrar clrrllhlo!

ai'{r * 5G*rrJ{f +}- ,',-'. '"i:" i, i'I,...,*'r.

,
gn d-r, co: dnr(r.. rE$ flalrr! ruqporcilrrya Ji,

Lo(r) r L.-.to).
tscr notpc6orelr !@trrrr ycrorl [I'clEorrq[ (eI) ! ysrir ao,

0t

&., lgr_r , il,r , to otr rooomaE r rmo nrprrtrlr rtpc3 c1, d3,

!p rlq4r [rcPotsaao! lel1tolr

trpr6ucIr" {Onad f(r)t Cata,8 J lL-
[O trO-

4{.2 r ct.r .

oqgoat
srr cptoml[lollls r loratlto-a@olcnatF@r cEraff[
Pfltry sol[qn!tr c oqpBru n|r ]llap[orEtrooE cEr lor, fo

6orDrc m. HG &lI.
I8
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C6p.rra rrcrorro o eqarul m rroaoly qtrreH€Hrr qdnqecrm
crrafrro! AI, FaiBprpola x Wlf,a{:i. onHo fls lraEll tpedoBanrl
a[3cb - Eo (IHoc"b rorarbHol rolxlrr(apo ctualtla E qx)qecc€ eno
nocttr,o€| t. Ecu *ae FgHalfpoDaffi |WII [or rE)rdsB.srcr rll6rqscrne
cruafilr xracca Cl , to rs (6) ictro, qro trtreHeure B ysre .rd rta-
p e"poB fi, mi nprBQ!,m r roren€[rtD cn allro lorbBo ha npyx co-
c€.q|lrrx rEllepBa.ra (t1-1rr;1 rl [r;, r;r1) . B c4^rae, BorAa
tryxto poryrrrpoB&rb rtoB€n€. e ctt,nhta aorbt(o Ha oAHor rH"epBarerBa-
q)fl€p, [ri, ri.1J r ,qoclatottrro BE€GII Ha H€lr oAIH yssn cruahra.
flcno, mo, ylelf,rflBar rflcro ysJroB, rorHo rqAr(tsUrpoBarE crualh He

Jnraglra crorb yrqlBo Mol a.ElIr.
Illx rcno&aorartn B s![aqff !6nq)r{poBsI a ifuiHsr$ri xy'6rq€cm(

c [&oa Hacca C2 nllqEcraarenrr (6) r (16) 6ecnorea&r, ?ar rar
otIt xe nogBotrE! r{roBEotrx?r ,totarb[oe x eHarue cflralt{a. Brorog

coglom B rrplreH€r x B -curathrce. lhaeHerue q$roro rs Bosl!fin$(-
eH?oB B nlE4graBreHri (8)) au$rBee,r rgagH€Nrrae crrralha na rctEpc
cocqAlrD( rHrepBarax. Ala ynentoeu.a pasr6pos odtaclll xseH€Hxa
cruiafia rco6xwrro EDecrrl AonorHmerbrue y6nu. Ilycrr, xarporep,
rlrrso roAr{srypoBi. !L ctuatl npr r ( [ri,ai.r] . Ilpnomr cerry
A yslai Ii. (Iu (fir(.rir( ti.l .3*la napecrrmaan xoat!-

{rr[lEtfifl pasrolersfi cruafrra Ha HoByD cerry. Jhn grol rFgr otreHa

lEodlnl 0olryrH nBasnrBr€Imorfl[or (24). Tenepr x{€H€tIre xoooffUr-
enra, coolB€rerByolero ys4!r tr. , 4pnBonrr x r3r.eHeEm clualHa
rorbro rrpr r ( (aci, c..t).

B xaueu o6sotrr rH 86 rocrry.lrcl rnorn( rHtopecrtx r Barru aa-
.qatrr p€oaanoa c nflqlD By6rqedflx qualhoB. B rracrxocurxe pac-
cratpxBarncb ctrsrlBaqr€ clJrafnr. llarepra! no of(rry Borpocu hae-
erca r [IJ,61.

PeqxcHa,rrore cllrari{J

l(orclpyrqr l,€qioElrttrolo clualxra, pacdatpxBa€rai H[r' co-
I6lrrr rBoro cBo6onnfi napue,q)o!. Bi6f,p8s nocre,Erxe, r@ro l ottu-
Ba?b crra pasHoo6pasnEe cEolclBa nprdsaraeaot ffHBr[ .](y6rqefinl
cruafrr iracca Ct atraerca qagntrr cqrqafl palsroHarbnoro cBrllne.
Eortue roryaxocflx olrpnle'lcf, npt rcdorbgoBanrr paqtolurLtt!(
ctlraltror nrs rsH6t rpoBd r ihnlnd.

Paqxoxaruu curatro. ns$raaorcr Wmrr$r 5.tr)G Ca[o,61 ,
rosopaf, na rq,[ol qpoa€Qrrr6 [rs,ci.1J II€s[ E{4
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s*(r). A.t . B,(-t)*1.9# " *S )

rAe qi (t), {ri(t) - 3q[armre lB&ilfl .q,rlfioP€[n.Irllrare 6nlr@[ apFy-
ranra t . llpeg,noranantca BrmorHeHH t.t yc,roBra

qi(t)>-t, rI(t)>-1, t(tO,lI ! 9i(r)=0, Vi(o)=0, (25)

i.or... , N-l .

IlHTopnoJrf,qxolIlrlf palgroBErElnri ctllelH sal (IrDaatci B BI1q,e

S"(r) = ({-t)fi + tf;r +

. tc,[E*.,-r].c-uo,[-tuE -4. (46)

lbs@nprenru Ci, Dr, i.0,...,N-t ' o[PqAerEaet lla ycroBra
S*(r)( C2 to,6I . Eclri o6odHa.llrb mi = S*(rs) , ro

C1 = 6j 119,.1 3,113.9l(0)l- hiai - hirar.rte*q,i(o)l) ,
Di =Ai'I {(fr,r-fi)tql({)- 31*hirni [2-qJ0)] + hrmi.r] r

nge A;. l-[2*yi(o)]te- gJ({)l . &M Brnonlreni, orparlrqexx,

ql (1) < I , qi (o) > -, , r'0, ... , N-t, (n)
eelrrura Ai olrn$a oa ttrs.

lls yoroam HerrpellrBaocrr S"(r) s ysra( rr noryqaar

,liR-r mi.r * { ,i Pi-r [2 * 9j*1oll *prQ;[2-q;({)]} mi + /i0i mi.r =

:11ft-1[3+e,'-,(o)]1fl * p.0,g,-niurl ''ti ', , (28)

L= {: ... , N-l ,

!no
p., = Ai1, (6- 69J{(l)-ql'.r(r).alq.1r(r)l2J ,
0,.= al (e ,6vifi)-v';@) *2tq4'(o)lzi.

St)



IIs oAHoaaa,$or.o onpenereros cruarru Sr(a) rp€6yrlca ABa
,q,onorn{rerbrrfi ycrroBxf,. I BarreclBa nocrgnr or rcxo acnotbsoBerb
EpeeRHg ycroBx.f, aex te !l{noB, tlro lt B c,[ rae r.]dxqecfioro cmafrta.
Ilprcoegnna l( (218) ]TaElleHrlrr Btrrera[qrle xs rpa6aE( ycrolxi, no-
JrJrueAI ctrcTeilll &[s naP{€,[poB mi , i.0r1, ..,, N . oln erCiru
toreDr EArHcrEeHrulo peo6t rr, ecrl.r Brrno&ElrH JcroBrr (2b), (27) l
P;-10s>0, i. {r2, ... 1ll-1.

orparuuerrrx Ha ibltlxrpor gi(t), Vi(t) , .qocraforrHEe AJrr cy-.
qecrBoBaHra pa$toHarbxono cBrralhla, Bscbaa cra6H, x aao nosEorae?
erpoxTb crualh r c csrtrIll pasHoo6l]agHErr cBoficrB,rr. Ha xonxpeluou
npxxepe r4)ortrDcrpfiPyaa Heroropre cEotrcrBa paruoHaJIbB[D( cnrahroB.

Ilo.ron g;(t)=pi({-t'), ,}j(t) =9, t{- (l-t)dJ r lAe
d>0, pi>0 r9i>0 - ller(ofopHo noclof,trlrE.

Cnpaaqg4xnr ctqlyqre JmBep;1e r.
Ecax sHarrenra ,j r8[oBH, rrro AJIE i=k,k+l EHnorHeHH He-

paBeHcrBa (22), rc ryx Ecq Aoc,raroqHo 6oJIl&Ior ?r-t ,pt,,!xt px,l
Bunornrrerci HspaBeHsDBo gu(r) >o , f,( [rrrrrrrl , r.e. crrrre H

S(r) na o,r'peare lrE,rrlr] 6yAer BDrryruof, (blHH$e*.
EcJItr oxa.rerua fj taroEur qro ,qrr HeroroPoro lc BMrcrHeHo

ycrroBre f,k-r < fr( f..r ( J*.2 , ro IIpx Bcex ,qoc?arot,rc 6olb0lro(

9r-t, Prr 9rr Pt.t BHnotHf,ercf, Hq)aBensrBo Str)>0, 'ce [c.,c..a-t,
r.e. cluranr 5(.!) Hs oEpeore [r.rc*.11 6yg,er ronoromo aospa-
c?aqel rblHus€f,.

0ceuulro, r;rr pi . qi - 0 , i.0r l n ... rN-l .
cn albl. npeEpqaeccf, B rqdrqecrxf,. C nplrsoi clotrEtu. cnpaBen.'llDo

coosnolelue - lim S"tct - tr-t )f* * tf**. , ac IA.,r.*.],Pr,9'-- '
x clllalil nepBol sr€ne8r rce rotHo cqrlr&ab qactBrlr cJ$ruaer Paqxo-
HarbHono cntrallHr.

Ilepeworaure caorctBa noaEoraDc aoosfilxaHo [cnot55oB&Tb pa-
rutoHarbHEe cn et}Ir nrs q)x6tr eHrls c coxpexeHf,qr xoHoloHHoctlr

Eurryrrocrr ( aorrtrtrocer). lle susBsaer sarpyAxeHrtf, rr HeJlxrue roqer
rsr a rrf, lrllaclRoa c 6orlooarl qrqAlleHTau.

lxaronrrolIl cDotcrBlrl o6ragor palyoraroHus cltJlalhu, xorAa
vi(t) =pi(r-t)tr +pi(r-t[, v1(t] = g1t(r+grt)

f,a 9.(t) = pit(l -t) , yi(+) = j1t(t -r).
llxrepecrtr xoHcrryJrltrlot parDroHarDrcI( cruellHoB nolyqanscf,r ec-

,Ilt nordltEb
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roptfi norDrr 6E"b coMacoBalu c ycJIoBr I{ (25)' (27). oopqraa gga

xHrepnorar[onrono c ahu B e'ror c4ima6 rree? q)oc,!o[ a4l: Sa(r)=
.(l-t)Ji.tfur *CrtEr(O-t] * ). [1.(t) - (r-t)] . c!€rn p83-
rxlnrr( BapfiaxroB Erdopa frE Erl gr(t), ?i (t) yra€l. crsErq{fi:

r(D=t# , ?i(t):'#8 ,

er(t)= 96-t ,

Bgecr !, (t), Q;(t) - gaq$r nI${spetr4iPlr re lbrltrryIf, 
' 
cBoicara xo-

.r,ft)= f,#-r.

c4 ran 6ytrer cruslH
D!" 9(c,g), t,s = 0,1

rIB 0( di < !, o<pi < !, (r)1. r'ror {tr0J. B sra cryme Sp(e)
co6oi ry6rcecrtl crua*H rracca Ce c Aonoaruleauu-

rr ysrIr r rorcc r;+c;ht r !r: + pihi. Ilcxenm m pacroJrfielrie,
rcro ytrpeurrb [oz€Apr firafira. B qlsmoclr, eefir pi <ci ,ao
Ha o'lp€are lri+phi, r;+a;h;1 crurarn S*(e) 6ynel rnr6tro,
frnrruei. oflefr, lt"o 4F Pi = l - ai noJrJnrasrcr cEratr, Pac-
coqema a [ ?].

CEtrethGr ADlrx nep6aeHrM

B erqr paqne.re rr orpaxrrrrficn rparmrr cli1cBxflrr o ry6xrec-
rotr cnf,ethrax nByx uopaeuru(. $rcrr r nproynoaurme to,6] xtc,d1
BBq[,6tn oetra A= A. x A, r Ftre Ar r e'ro( rr< ...' < *n ' I ,
A, l c.y.<gr<..1 a yr. d. , a ygro( rotopot sqg,artr saarrc t
ti, . f lr.ig.,). lty6iruecru cnralrrfl HesaBaqca {uxnru S(c,g),

roiopaa a rq[,ol rq€fiEe I11.ci.1]xlg;.rg.;.1) aaraelca nrcroqra-
n lp€rBtr ctetroHlt tro rel[oi nepflellroi. 06odqema
eflrlalHa f,Ilcca nEy|loPlndCr xa

xy6rcecaoro
xrecca Cr'l
( cnaoa Dr'3Eenp€ps$ffi EpollEBonleE

oaHaqrc! 1 -ftpaflroe nfrospslIurpoBarfio no t f, S {palHoE no

l,l 06osHrqrl

-f, - DsStr,,g,l, t,s.0,l; h;.ci.1-ri , lj - gi+r - Uj ,
t . (r-ci)/lri 7 u. (X-y;)/Ci , ?re)-U-z)r(!, ez) ,
92(2). 2273-Az) I Is(z)-z(r-zf : ,r(a)=-:8(r-a).

)
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JID6o[ xrtrepnorrsoHrrHtr cruafut sracca Cl't sauxcouaetqa B

nnne S (r,y) = p(t)' F' .p(u) , rne B€RlopH f(t) , Jr(r) rr rerprlp
F or4:etalexu {op0'rutt

f(t) = t f{( t)rf,(r) , },rJ{tt, hi f{ (t)l ,

F=

Jij

t

,jf
t,o

,n;rt,i

f (,.)'

J i,i't mij

fi,r,jrr 
"t.|il:

ni,j.t
t.o

mi.i,j,t

I,tmij

r.tnilt,j

o,r I
nti, irr !

,,,,?;i 
I

".,';1, I '
,,, II,l,a,i,l_l

Pr (u)

p"(r)

t P'r"l

tip@)

-., ili j
B mcrxoc*n, norara.e m,'f = D"f <c,,y;l , z,s =o,t ; i=o,{,..,

slr]rlroax KldrmcBre c[rr8iEr A8ll)r nepe-0,r,..,,M, no.ryqa€r

I(ldrqecrxe cmartu macca Ce'z no:qrualrca, "-g- m"..1'
o4petrerm cf, lrs ycrorrr HsnpepuBHosr[ rrpor""onroo. D"* Stc,g"t,
Lrk - 2 . B erc c4nrae E ysrax cgrxn A sqgerrca to.lEno sHa-

ucmr Jii . Ha rparuqu npfloyrorbxnta aq[aD"ca f,paeBue yc.loBra.
Jhdot ctuarH lracce C4 rcel 6urb sarE{car D Bt.tne pesrfie-

Hrr no B -ctrlafrEaa:
+r l{]tstr,yl-fifi arj Br(r)Ei(U) .

r.oa$Egenfia dtij EHqrclDlc, rx6o x8 ycJrolri m€trEo.ral0ir, 60
no ilop{lr'd rBasElfl!€pnorrtu|rr run roiarbHol armpolrcroasr[ .

B arxororne olr6!f,, trlo Bo B@x cq^ram( aJrrotrx$rg Eogrpoe-
Hm cBtattoB nByr( nep{ct[trD( cBq[E cr tr p€ooHIlD oNrorspHE( gqAatr

qlorb rloorl .t . ci x g - y; .
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