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IMCIIETHOE PEIEIIE 6{GI'qU JIIIGftIID(
urEspArrm0r vBEIEil{R c TFqEilTcHUIHOn Xaffi[rEn

moAfl oPToroHlrm[D( ErPBlllu IIPomHm

C.[.0qgeea

I.Eparrafi xaPaEteprc'rxra rer o,q,e.
Ilpegaaraaud reroA ln[enf,f, crclneru arnefrrrx amc6pantrcmx ypeB-

xerurfi c rpexl,xa,rcrarHron xaqxpf, fBJlrorca lapraHran tNerola

Bcrperrtrr EpoFcrof, c [cnoJtEsosor*er nocrleAoBateruloctr optono-
nalBxrm rqro6pasoaaut Xaycxo.lgepa. C rcl f,e ycnexo. ilH rorJln 6H

o6parnrrcn r nocJreAoBeteJrEmocrn ulocrtx Et4emr[. Ha gr6op cBr-
Satr c BogrfiHoc.r.t[ qpoclo]o o6o6qeHxfi [eroAa Ha cryrran,EoFAa crc-
rera rreer JremoqnJrD rarprtqy o6qeno qAa. B pesyrbrare Bcqxlrn$rr
qroroHor ifqlroe]aorcf, troAercrexu ornocxteJruro trq) Hcxs*rcmrnt. Tar
rar npn opronolarrbuu ltpco6pasoaamxr( eo<p*rmtcr sraqlmrr cxHry-
Jrf,pHEtr tuceJr raqrxqH c[rctexH, ro o61rc.roueraroc"b rerprqH ragoil
rg trolo{erer Eafr orHoeHre nar6otrcno crHlyrrpHoro qxcJla r HaI{-
xeHufly no qnfiril rcpe He qpeBocilcgx,r. o6yotooterutoctn f,a?prqr
rexognoi crcrerrr. B lrclortn murrrrol peaJusat$r arnqpnrra oro
yrElmeHxe H]rf,,q,8tcfi e rn{qxqrr o6 olerra norlreuHoert oIp}rr-
aem[. Eaanonapa rctroJrtgoBarr[D qpro[craJrE{rr ttpco6pasoBarorl, rex-
HoJromr oupe.qeJrcxrs qaHor orasulcrcr Aocralrouro Elroeton. tpylo-
crrroslb reroga rqprmepxsyBrcr rilcJtfl aprQruoemx oepaqpl no-
pq,ra S, tEe X - pa.etelllocrE etrgrixH.

Eo sarpamuarEr B cralDa Bopoctr rccrcr o6urpnae drtepe-
t']pa. (cr.r lrqprrrep' [Il). B qaclltoctlr' c@Jl6.ct na patrmy [2 I,
Fne llPilo[rrcfr eIFoPxtI rcrpel,rE EPororof, Ha ocHoE rcrrDrErilt
Hef,Bnerrtu no rc"qly lbycca, r pa6my [3], s roaqrol nogpo6ro
mcaH retoE-lmccrenrr qsuor nolp@toc{tsl, eosmrrary:r rrpx Epe-
o6pasoaannn Xaycxoqepa ralr, f,af, fipf,nnro EalruDe?D, rpeo6pasoaa -
Hrfi orp8eHnt.
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2.0npeIc neHr a. IIycrE r r-rcFird. arurAoaou rpo -
cipancr* [eflH Eerrop a = (ar,a2r...,81J ), rnaep:uocrocr! c Hqr-
Msrm v.(vlrv2,...,\ ) , nycrb b = (b1,br,...,h) - olpfien
Hul Bemop: b = a-2 (v'al v=Pa.3gecr r - opro:onaJrbdaf, exxxer- \t

' (r'v)
pxqaaf,arr rralPxqa Oqr*61lilt pa!]repHocll{ N rN C aJre&eHra$I r F.,J =

= 6rrt-2(*,rn. 5t.J - llHreEc ltptnenepa.06osnaur Epos Ptl ,t+1 I -i
f,alprqy orpaeHxr, 6cnx orparerntirn Br(Iop b raf,oB, qro

b. = -s

cor.racHo ( rr, n

C[1+1,r.] =

at+t t

)-
lb'
lo

+1 r ar lO
-1r ai < o

qr

I

a
= - ____!_

bal

a
{
I

t
, lb!lit, br+r=o, (1)

I

a Ece oc[aJrBErt arel€llltl coErqaaDt c cooaB€trerBlmql{ur eJrerSB?u
Btrrq)a a: br=ar, k I t,Vl i + 1. tlapqy c srrx xu 616er rc-
norlgoga"b o6o$raq€! e PU+1 '1], ecJr

l+7 t'*'lo
u.., = *ffi]' "L:".:..0r lbrlrll o, u. = o' <2)

a oc[arbBrD arerenrH E€rmopoa a r{ b coBna,As,D{.li4alpr4r P[1J.+1] n
P[1+1i] olrrqslcr or e,qrHrqHol xarlfllsl JDiob orlel.eHtard c t{nAe[-
com (i,t), (ii+1), (r+1,i) n (r+1,1+1). &n alererru o6pasy-
pr nomastmlu Q[l ,1+1] r C[1+1 ,i] coolBrqrHr]noi

et1,1+11 = [-"0'l, p--" ^ =-'r+t
[-qr Pl J '= 

-;:' n' - -f' (3)

[-l'1',.=-t

I

a+l

t-- -

t'

(4)

cor.racno (2).
rot olDar€fixfi
qox (b r, br+r

IlqgmlTnq[ Qti,r+ll x etril,rl iatrorcr Elprrta-
Eof,rqra (a, ,a..r) I nlroapaxctr IEyr rsnpor t,trDf,-

Erlq:
= atr ,i+11 = a[,.+1,1] I I

,]
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3.0qeHna nonpelrHocata pacqefa or-
paf,eHHoFo Berropa. Clcg,ya [3], gocsa,lra]€xca no-
JI rreniHtDrx napanetrpau al r a2 - xE)aBreprcmranx Pagpf,Ho-
crr 0 , rcnortelmqpl trp€AcraBrgrc{€ lIlcra c nnaDqen san*roh -
npr oqerxe not?dlroc{x BHtarcJetcrf,. 3g,ecl e. raxoBo, rrto 1*!, -
Har*eHuee oo xoAyrr rrarrxHnoe rgcJro, 6orB[e€ egxrtrrqu; e./2 u
1/e. - coorrercttEnHo Htrnmf, x EEpxHE rpeHrry roAyref, xantltu
crcea. Ilpegnoransercfi, rao Bce Bx*rcreHrr npfloBqAflcr c oaxHsp-
Hon ro(rocrbD.

nycrb, Bafiprrcp, rsFerHa Msrpxqa P[i,i+1] f, rlr6lr€tcr HAI-
rr Btoop v = (vr,x"'...rrp) rar mparexre Frrq)a t= (t")t",...
...' h,:

y = Pli,l+11x, llyl! = ll x l! = \G;j'. (5)

D cr:ry crpyrrypu P[i,i+1] xxeex: yr = xr, k I i, k I i+1,

t1+l
. alr J+1]

-Drxr_9txr+ r

-Qrxt*Prxr* rI t

t+I l=t (6)

rne pr t{ q.r crpeAereHH no {opxynax (3). [3-sa @n6or orqyue -
Hnft, Eo$ulaDq{x a) qx euwuenrx pr tr er n 6, npt{ BEtn{org -
HI]{ yr I yr+r nO Qqpxyrar (6r, nu axecTo y norrrlir Errop t.
. (3t;ya;..:,y*):.i = (Pti'id1 + oP)(x + 5x) = y+h, FAe roqp
a = (u,,h.,...ip) uqgenrpyer EJrt{ e c[M6ok onplrpnettr{l, xaq)xqa
6p lr Ff,aq) &c xxeor Hop H nq)4ra Gr r rq)fiqeM i" = v, ' u, = o'
kl1, k I r+t . C rortrocrDn Ao MaJru( 6oree Bucoxoro rrol]qra

lFll < llellrll + lloxll. (7)

Paccrcrprr oqeHror noq)€@rocr6fi B cnyqae "a'. tlneer: (n.) 
"rr.. p! + 6prrur, (1.)-u - qt+6qr+vr, rAe

lop.l s 4e, lD1l, l6qrl s 4crlqrl, lurt s|, 1".1 s|.

3AecE rcnorbgoBaHo qpe,qnolGenl{e o rorr, qro,rlp]rBJref,afi npr Heo6ro-
nnxoctr ratrorr6rpoDanre anoramoB .,, x !r*.t ( sHaq€Hrt pt x q!
oa stoto He ,$agH6Drcr,, ifmro cB{TarL ory& r€HHiDr ct gy rq[lrtD

u.: lb.l ' 1ff. *** 6P ornxqaerct ol Hy,,eBol rolEno sr'e -
rexraror c xrrI€rcanf, (1 ,1) ,(1+1 t) ,(i,i+1) r (r+1.r+1)r roro-
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pBIe o6pa8],Dr nOI,raTPrqY €Q:

a = [:ll 
-Xl . 

[_": ll] .

iloorouy

lloPli s ll0Blls = ilGQilB = 6pr+ur) + 2( 6er+v.)

.rr

E

s dzraeffi . @'"ii s 4,/i'"r*"" .

Sqecr Hopr{a il€8ll oqeimBaercfi cBepxy eBsrr,r.q,oBofi nopuofi [ 6P [8,
rBq,E]):rT rorqlott paEeH cJ,uMe EBafipa[oB Beex eneueHroB MElprqH 6P.

E o:lr.ae t5' qenraae?cf, Bqpila Eensopa €r=( tx, 16a, r. .. ,t*) ,
lprqeil &* = o, k I 1, ic I t+1 :

l6xrl s 2e.,( In.llrrl.lerllrr*11) +$.s z.rrf,ffi *|.",

l6Ea I = 
2e.,( le. I lr.l+ lp. I l-r+r l) + 

!e.s 
a"rtlfl{* * "..

orenga ereg]rsr, cro ll6rll = tEffis
s Zile,,tftll + .@s. s e'll e, il x ll, eorr

I r) +l+ GB=
BtoorHeHo HqpaBeHg[Bo:

[ril>9c,. (a)
4a,

Ilpene6penan a (?) oc.rrw€r Hq[,rH llx ll m nopnu llfll , trorJ rnu:

llhll s (8€6., + s.)g1f11 sl2crlllll , (9)

noctorbry aamgoto s. < o.6cr.
4.lle!oI opr oFoHaJrEHHx BcrpeqHEx

It p o F o H o f,. Paccroqxx cncrely ns tr fiotelrltr arrc6portrcrrr
yparroilt c rpocgrerctarurol uprqel:

',.n,. 
cf = E' (to)

t

t
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0-l e

1t2

211

Ira

212

1rl

c

c

c

t,

f2

f, li:l
[:ri

c

c

2tl

)t2 G, ,,
':!

cN-r r, oN-a r. cN-,

cN,, oN r.
Ilonarex clqecrBoBagl{e opronoH&,Irxof, uarprqn u la.rofi, tno crc?eMa

rrcf = rrF (11)

65per cogepratb noncl,rc[ery rs gB]rr ]paE[rerrrfi oar:ocrr€Jlbtro HelrsBe-

^n-
tN

tt,

crnrr fr f, f.*, Bq[a:

t ^1:l 
r!

L ^!:l r! iilr:.,] 
= 

[:

( r)

( r)
2

(12)

,&rr erono noespoffi llocJtenoBaleJlutogrb orparexrh rrna r(5, s),
lk-a | = 1 , nprtnu B Eaqoc[Be BE:[q)a a Ha k-il Eany 6eperce k-fi
Ber[op-cf,oJl6eq uarpnqu cttcreilDl' nolytrnnotr na (t<-1)+ uany. Eom
1 s t s N-1 , ro [ooleAoBareJrbHocrb olparanrfi c@rom xB Epeaorro

x JreaoFo.xoloB Eporonrol. IIpr 1=1 (r.e. rlp6Jrercn naf,$r f o a f," )

[ocratoqHo BrtrIo,ml{Tb [olbro neatfi xog, a qpu i=tr-l (neqg*ctnrc
fN_, r fp ) - roJtbro qlarrfi xog.

Ha nepnor Eary npaBoro xo[a Epor<xlc{ uarpr{qa c r Ersop F

JmHmeres na rp 27 . D crny ffipegeaennr P[1 ,2] upeo6pasoBanre

cBo[rrcfi E BHrrIrc,reHnD rlpfiBBeg,enxr aE 3] tr nogilaqpnrlx, cocroqetr
r,ts oJreileHtoB EopBon r atqrof, crpoB cngrexH (IOt. 0ctortHre orelreH-
rH cr{crexu (IO, ocrotca 6es f,orcaon}rro hsyntrar trpegcra*ru B

ure:

e8,2,[.:, ].:: :.,, l::" l:l - f:l:l :lii :lii l:::,:i,i1 ,

rye aelxrufi ur{qerc EpnEmcan HoBil srerennar Heo6rsarclrno parrrr
Hlmo grrer€mtoa nepaol n acqlofi c"por cneiena:

.(r)3 = ,(r), c(r) = r[1p]c, r(1) = pEplr. (1g)

. I0/



t{a mqrou rany xeq)rqe c(') , **e F( t) 1r***r"" Ha P[z,3].
llpeo6pasoaeme ctq[mcr R Brrt{crero{o npoirsEe,[eH]{n Q[23] r nq[-
mlpxqu, cocro4cft ts arereHroB Dtropol r rp€tbef, ctpoft cncreilu
(r3r:

at2 3l
0...0 F!')

0...0 ?!r)

f. r!:l c<"",! 11"",1,0...0 r!")1
= t o .!:lc!"lo...or!'rl'

raa Betrrr t xHAeEc sJreGHtoE r[)o.rgEAeHrr npr{nxcaH HoBr!, sHaqeHr-

,a Heo6rse,rerbHo pafitr nyrb ongmeHToB mq)oi x rperbei crpor cll-
grerB:

.(z)1 . p(a), 6(a) = p123p(r), p(a) - pt2Flr(,). (14)

Oclarurrp 3reFHrH crdcru (I3) octarct 6os rraexernt. Ilocre
(r-t)-no nana rarprqa c(t-t) x rEmq) nparu qacrcfi r(1-') rrc-
nt B{A:

.1:1"

.1:1.

1t

I
c!') c!'l o t=

Ic,,. c, ,. c: ,,

( r) ,l')(r)
tr!
( a)^(r)

2,1
( a)r
2

^( r-r )^( r-r )^( r-r )tr-r 
r r"l-r ,r-r-r r,
.!';')01:;')

ca.t..catr r"c

"(.:;
)I

^( r-r)- , P( r-')= ,( r- r)

8N

r1+'l,t 1+l

h-r.rc[-r ,rcn-r .r
cu,,, t..

Ftr-,,

Onoux gra o6croirer6crlr: i-i c lroia cnct€rnr

a( r-r)1=r( r-r) , c(.-').pii+,rlo{r-:) . p(r-r)+,1ra,r1j( .-r) .{rs)

lotIrro Hoxsrcrrtti l. I t.., r r arcrcf,ttt clpor cictdu

I08 a.



(I0), Haoorar c (1+1)- , ostuncE HcEouJ,qeHrrrl . &rn sanl[ref-
cr ttpa'rd rqE rlpolo ir.
_ [gt)sd [a! raFoFo\ rq[a lrporoHlor clrlrar c ]ntrlfiemex ralplrtu

c(r-r') x lamopa !tr-r' Ba Pttr,tr-it ] . Iheo6pasoaarue cBoAlrrcr B

Bsrararranao qpflanAanni q[f ,I-aJ, x nq$la IrxE, c@?oAcl ra ore-
r,rHroB r-t r (n+)-f ctrpor ctrsrqltrr (l5r:

crNr-1tf 
"'o cr-',' h-"'cr-','1.f ""1tl":ltl" 

:.""--'[o...o o c*,, .-." I b.."a[:l 4:l a[

nEe BolHa n E€[,(tlnl xHAgrc npxlxcaru HorD oHatr3nnfl Heo6roargrD-
Ho per$r HyJD oromnroB N-e [ ( -.r.)-t cqrotr ore[eml:

6(r)r5(r), dr)=ptr.n-{lc(r-r), i(r)="1on41r(r-r). (16)

0srarurne ereEHtH cnoexr (15) @t&rcfi 6aa rsmHet r. llpr eror
(u-il )-a crpora cnclcra ( 16) cqnenqr

rralprqa t'
lN-.TOJTETO

r)

r!t)

"!')

n
'l(-r
Pt[-1

;(,) -

Ha dlop !al5,

"( r)^( r )^( r)
"t,r"r,ati.t

.l'h!'1.

I

,N-2] r raf, Aarec. 3aBepael JI68r rq[ rporcrla L{ rrr,
r Ellrqp lmtcarc, Ha

k= t-l-1. D crclcrg
g(r)s4(r) d') = pttaAldr-r), X(r) = p61*1,111(r-t) (1?)

copora c nox€pon 1.1 cq[el,rt{,r roEr(o HerrEelnE l^ r 1..,, .Tar
EaE srcr€Hrir UePBE( + 8"Ilor crc?er (IQ) r (I?) coot*lcrrrllo co3-
na[&'r, ro ualpnqa flt' f, Frro!, t1t' nerr rrg:

(a)
2r!

^( r-r)^( r-r)^( r-r )-t-t rt" t-r ,a"t- t,l

^( r-r )-( r-r)"t r" "l rl(r) r(r)tt+t rit t+t ,e

Elll,A*n,.d....,

-al';*I,.4:f -
4:l 4:l {

{:l
{,)

n

, it,)= E

(r-r)
l-t
( r-r)
I

;(i)_ t+t
S(')_ l+t

r)
,t

,i I09



0.reau[no, (I?) n edrb xcrolafi cug[exa (If), arrDqeqaa Eolcr-
clery (I2) mrocrqelrxo f,. f, f1a.1 , r[o

nl:l = .l:;,), n!:i = 'l:;'), n1.) = s(,-r),
o!:l = clll,,, n!:] = Elil,., n!.) =tlil, k=N-r-l.

0gronora.rurar E?prqa u fiElmscf, npmsBAeHrer (n-Z)-x ue?ptrq ot-
parelxrf,: u = P[1+1,r]r[t+2,l+tr ] r...x r[n'tr-l] P[1-1, 1] P[l-2,
r-l1x. . rPLl ,21 .

06patrx Eflrraxre Ha ro, trlo npa*il xcA r aesd xo[ qpononrr,
npraqg4efi E crrcteue (I7), a geietutonnoc'i'r BHrrornrrDrcfi Hesam-
eruo. Il@rory enererry.(I?) rmto coctaptil rg 1 trE)Btlr cq)or c,rc-
renn (I5l r (n-r) noclenHlrr sq)or crerexu 0cf =E!, r.Ee

fr = P[id,i]P[i+2,i+t]r...le[N ;r-{].
IIpn 1=tf-1 roofinrgeHrn no[ct{cremr (I2t om{oorteJrbno fN_, f,

f,tr f,rar q[:
. ( r) - ^( r-'r)o1,1 - tr 

rS

o!11 ='*,,,
B sror elyqap u imrre?el IrIrcsB[GInex ratPrq o!tru€rilI, d!peg,e'
rrcnrx npqmil xq[or EpoFoHm: u=r$-2-fr-1] PIN€ Jr€]r...rFE 31.

llpn t=1 roo{fingemH nogcrtctelru orHocrle,Ibno f , r f2 xreD!
iltA:

'.r

!

r)
.2
r)
,2

,o!
r!

c.!

cN

,3
r),6(r)

, *!r)
2

= 1( r-r)-r. ,

= 8lt'

r!t). = cr,., nl:i =. r,!' nlt) = ", ,

o!:l =i!1;.1 n!:l -d!1;'),n1') =3{tt-r) ,

a U - EpdsBtlcHf,e Erprq oqracmr, mpclc.[isru reBril xogor rrpo-
DCru: U = P[3 3lgll3jr..,f.[n,U-1].

S.06ycJroBrenEoctb rarpnqE Eol
cx c,!eru. Ilycu uar o(c) x Lla o(c) -sar6omleerHaxFEE-
rce cnlFyJrrlrEE tilef,a u"prqE C, O ( nti o(C) S nar s(q), r nJrerb

rr(c) - o6yoroarennoerb c: p(c) =

Eqlr{E/ cxs!6rH (I2r. ,4rr qclrEr
olgerrenxr Urypra [,t]. llprrgcr cc frqryaqroaqr.

06osa.ur trrpE 1( r)

nar aotpc6yctcr leq,en

rrx o(c)

TTE,',-'

1-

IIO



replocfl rrrr trAc r = 1.2 '...J{
Pacoror.tlnr EocroAoal6JrDHocrD cnnG.rlrrqecltk rrall)xq a, pa3-

Ilycla rr(lr),
060 raqeat J{ co66BHNOE T CJIO NqNIIH nPnrpx lr(

J = 13,... ,r,
a)<

(ll+t
JIaFTO norA8allb, r+!o

s\

))

1( r)=q1116p( r)-

)s... s lr(lr). Iolna lj(Ar+i)
rrl

lr'
s lr(Ar ) sr 'Ji )I )s

,I dc). Iotcr eruro,
clpymlDy:

cf,er$or (fr, rs6a clrerJDqrD

dt) ) . o.n*"r rcn.r -
=uC, rTe u - qnor.o-

,'" = [ili-l;],

B'BT ' Crqgoraraarro, dBr
xr*r, ,,ro r.(d' dc) A-TI..r,t:l

)sd
d.)

, p( r)=q11,16.1s(r).

HAJTBHAi ra.ryXq8.
6.0qeHia troFpslHocii DasgHrr n oI-

c ; c I e r u. Bo lrornx orno6xx. qgrecoo6paoro Ldrot flrD npo-
lorry oqs q$ r. [a,For. ymdfl creDa Brprqy u Ha P[l ,1+1.] .TolAa
cllcler,e

al = r, 8 = P[1,i+1]uc, Y = Ptl,r+1l,r,
(18)

lFll = llc ll , llvll . Fl ,
6y[er cqAGprarE nqcf,c'€rlr olHocsltgJruro f . f, 1... c laproren tlle-
]rlorEHot Brl qsl3

a( r)r. = p(r), (19)

D

t t t:
rl

t+l
, zt =

!

l+laI

Ilpm*lerne crclur (10, r (I8) copoaqggGrcr H.roremer tlltl6of,
oqlylrctnt. l lrlyrrtmc recro (I8) nr uon1^xr ro l,qenryo c6c-

III



lcry o/rflocr"eJrbxo ?, f = (fr ,ga ,. . . ,?* ) :
if =f,5=B+.e, fr=v+A, (20)

IAa Eqriqa I x 8f,"!0P I rloEcrltpyD! Bnrd c @160tl orpyrnGnrl
lcrcIcr e rutuclcld, carsannrn c (n-1) opsor!oxlr[Htllor npeo6ps-
solann fi on?acglt Axarom*o mcrg({9) $l 6lrAen rrota cf,c -
tcry c mat,rqgf, I.\" r rEEBon qac?$ E\" or.HoemgJrbHo f, x !.*r3

i,(r)i.=fi,(.). (U)

fl,, = E.i.]= rt'r*rt.t, i(r = [::.,]="(.,.r,.1r.=E:.,].

HaIc[ 6rlrAtuet sq[rst nr4f,Qrcfi Bo[ytcnxe oqerror.qrn ll g(t)ll ,
lF( 

r'' [ - Her Boa.J,q.nni !( r'J I E( t,, .
Ilycrt c

", 
s., 5, n g., t = 1,2,... n, -

It
DeEroP-crTor6qE ra!-

pnq c ,31
[3], oqeHre troDu ErroDa

ctrrc c (9). trr rer

trofP@locfi lralrHHono qren-
r O cocllat c! iHHo ! = s.+ €. r llsr ll = flcrll. CoDrecno

l c }naroa
s n r.trn11i

Ha q.p.s Fll: [All 3 Ir

: lll
lllt
i"tr

s [vll + ll^ll,_ro lltll _ rcsr. 6urE q,a€-
clF [/(1-na'eoa), r a 6na< 1 .IIo[o6Hsr qIeH-

Id[arf,eHrt l lEr tl

ia cnprasArrBa i .[JIr llsr ll . le, o$raro, rdro lr[otr tr, ccrn trpr-

xo o[ H!,rr. lotEa Io-
- 5 cc'e), Scettt. I

1?8x

"[{ '"i6
artnBrol Dr,lqra

lAe a= 12sr E coorB[-

olrrq-Hr b ro EflEBrg, tao Ba 6oreo

I s 5cc5

tr-f,r,rjf!:Ef{f T.';f.r.iIl:tr.i"l

lpiDAofiE oqaHrurt, rart c,reAet o (8),rpcl-
ll rn

5
1-5co

le, [ 3 5r: e l/(L -i!

*'[0r.rll

3e
lrcrorc. : nrn( niu llc. ll , lF l) > +.&rr-4s,

ts c|Illrb, qro sr?rqi o rrtct ry rr cq)Ja"]p!r. qro i 3 , r ng i
rrrry co[al,trr" nq$rrqlxlsr it", mB ra r.a graDHtr *rtqla E(r'
rrr rcr cranll'ar e . I 1rr;nrtrrc max ctqlFsa xrperi€ire:

g(t)1 s [rll < xa.latrrl,

1i(t)1s;a(r);"3src3c 8. I

ls

+ I !r., I

o!c

(p)
( r)

illg"t.)1 =f*t*. I rt, I E

II2



IIpr oqexRe 6rraocrn paEclr{ cf,glex (I9, r{ (2I) ncltoJrEaye[cfi
rsBeclHoe HepaBeHgtBo [3]. Ortlerorca Ha E eirs or p{Gg nP Hrllrtr
o6o$aqeHxfi fi cmocraB{x AE cttcroxH trHeltErfi aJrrc6parltc8tr JDaB-
rieHtrt: A: = t r (l+B)y =f + 6 .II!fi a{or

ll y - xll s ll(^+B)-1ll( llBll llrll + llell) <

=ffian rri'ilEil.liell), p;111r-'11 <l' (23)

Eygex c.urarr,rno (I9) aanaelcr Bosr1,qeHnofi cnctexol (2I) c oqex-
Barn qoo.tr Boorryqenrf, (22). &nmer ocnofiHe xE)emepuctxnr xalpr-
qu i'( u, Bqlaremr rooqpu( oroi+llru:

lltll . 2L *-r1 = flrll , lFll" |c4)
2

r =#'

rr'!qt

li,i.nlr a =

I. ( 1.

F = p(L).

A

),.=i;*r!.

lE,e

lli-zrll s rrllsrll i 0i ,

a6c.t=Iam' o' ( cr lEll + fl"") ,UL.

(25)

-t
nI 1

l?rIs I?.1 .

crF

t{s (25) c[.$r.r, ,tao lgll s rr[trll + 0r + gtr[. Iloordy

1{.
C yt*ror trocralrrero nqll rsln lfallcllair (25) r qlo:

Itl-trfi s elr) =
r.fil + t1

t - l.
I13

(26)



.[aree, nonsyacr (23r, cmooagrr crc erH (I), x (2I). I Deoynb -
late no,ry afl qoHry Bqrsl not!6Eroclu ll'oPono Pq[a:

ll?r-z.1 < ,!') = E-'[ 
-t(e!') . 1t?.1t r q], BIE-'[<I, (2?)

1-gF-'I
rre, corraoro (22),

- - Scclc
' 1-5 ce3c

lltr-zr ll s er =

lc.[8 + llc...,ll2
N

1{c 3

No

E

r 1= Fn.

?anx o6p!3or, otatar t o( 
r) , o( 

r) xaqArtcr nocno raml-
xoro Eulucremrf, l, , ?..r: i.., = $,.../fi., ?, = (8.-8.?,.r)/fr,

[?.il . Gi*r.?: . Dree c ErB rrucr,Dlcr q.HtEl a6coDfirofi f,

o$rootraJlaHon trot?@rocren ;
t l" . I

o
t

I
! 

a , ll?,-2. ltl ll?, ! s ? L/ ll1, Ll[28)

7.0qerrn troFpelrocan peEeHrf, cr-
c r e lr Er. E sror nynme nr uorlJrrqr, rcnorllsyr (28), u4larerara arr
r,[crrexol (r nerollr xlll6orae E(Ilamnaofi) oqoHn nolp€mrocrr pe-
6Hrr cucrgu (I0), a aeler ycranoflra caf,nt oqenn olHocnreJrlxon

nolpemHocrf, p€oe8rr crctgnl c o6yctroatelIroclm mqnqu- C.&slxx,
qro fipelerctIre Bc6x ncfisDegna[ fl uo relqAy Eslpet8lla npolotror
tl)e6llar q,ldlrsaIor He sHee No ra61nr ', nge

n, = {r/2. ccn r to?tfl'€.

" (N+1)/2r cctr N lclatio€ '
I uyrrar r|.rl.Tttopo tr oAEo xs BclalagrHrtr 4rDrc,rrcrcr nrqlu.llycla

oio 6!Ecr fN-r .

.crf, n rslno.rnil?-r[tt
ccrn N

ll7.t-r-o".-', l"l'/' ,li-tl = t
I

ll?..-r-z 
" 
-- , ll 

? .14-.-a-n[t]y'",
r€'{r!HG. yc,ronlcr odootaqmE eHaR E clmry tro c[rtr$-

ItE rtr B rolr, rlt r B

clgo.: il?-r[ s (sllir --
trlcHo (28), rcntec e!

[p]rFot ,cr!rc!r, o6t.$tHrB rx ofHf,r ,tapaDH-
z rl2lll 

z . tlqloa x3 cral*n cyru, cor-
. Ilcrolq/

[ ?-r[ < p ='1t j21'r/2, =." = fr. (2s

Ilpcgcnauacr mrltlcc satrcrrocrb otroal"atrrro
F-f M fil oa o6lrq,roBf,auocf,f, raqrirg c nrr o6ycroltegocfl nt-
pttrrn s , rr(c) = p(B) , cldcr*HHar.pac ar;nrsro.y f,ceqg1r

II4
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.t

FonarrbHfr Bct?ewru llpororor. ,&r srono xan noape6yerefr paEromep-

Hafi oqeHna xapamepxc?r{f, raaprtrlbl S, S = s+,er clcreMbt (20), rrto6u
Barem oqexrrb xE)arrepncrfircr rarpxqu r, = ilt' crcreMu (2l).[ueen:

131 sp11 +iiefl=llcll +[e[1

6-,il=-]!!IJ=_ =.-Jq-'J- .= r-re T rLl[[ffili- '

r,(B) = ll6rrrrE-.r =$Ifffiffi ,

r[c
llsll s ilellE srcllcll, rc =x#". (30)

Cor.lacuo n.5, xar6orbrllre r Hat,rmenuue crtHnyJrfprHe w{ora uaqlru L
n S goanerBqpfir Hepa*HcrBari: 1/[Sl'-1ll s 1/lF-1[ s FU s ilgfl.
0lcmga clrellm" olenm xapasteprsmr rarprqH L:

lEll s[g[s(1+rc)[cll,

lp-'1 s [6-'[ =1ffi,
r(r,) s rr(3) s 15, xau(c) < 1,

1+f,^
ro = 1qfty r,(c).

061n:rxcr E{eqaJre f, oqeHne fE, - Zrl, npco6paaoni xeparrcn-
so (25 r uly: llt{ll srpll4ll + i, rr s"n,+. = 0, rge

2d c-u-
Ep =f:rffi , zvz ertS < 1.

0upagemr g. l{e BqraeHxf, 0. n (3It cJle[y!r!, rt?o

llc-'[(c, lF[ * ff 82*E

(31)

(32)

)
0.3

c }b

-l

?ar rar lFll s llolll f ll , ro

II5



(19)
tF [>

N

2

-zI t

0=.r

-1

lI

+1 tEil.

I tl

2uo

(1+rc) (1-2
. Po)

tla qexrcl

=r*{ffi. + s f, rF[i[
Bce ll?r-z r ll 'z : [?-?[ s
*163(ro'E,,l ilrfl.
6l s (1+51) llf Ln,

ffi,/*,

Itz.-?rll

no, .rto [?-r ll s 6lll f ll torSa

(Ell zrll + tl), E<Ecll.cll.

Ilycrb xsEqr-
crenoBaleJrb -

(33)

(s4)

Hor

tti-irr ^ ,'1
ffi= .1 = 6 (r.oi)xr,. lE-1x* ,,lt c).

hnucaexne 6l cBroaHo c xctrorDsoBar er HeparBHcrE (Ar, Bo-
ropoe aan0lex B Bll!,e:

ilf;,-z.ll = 1-EF-

C yqeroNr (3I) r H€paBarcf,BA

d6= ""ffi= r"ttrtt, h
- f,seNc-i-x;G

noryux ll?.-2.ll s &(rc!?!ll + SlFll), nae

r" = :-L, ft( uo-t) < 1.' 1-r"( r5-1)

Itr oqexnr fi-r1 npocyrrappr ace [?.-z r ll2 :

llf-f ll s = "rF.lr

= 
rr[6r.u?rr .E t,nr]= 'r[6..tr..,1 2

II6
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ft<nga oegyer Bq)sreHlg 6l;

t

lli-r ll < 6, =r-
ilfI

zr. . fil? 5 6r^r..t.

Tenept xu xore EEIUcatE xcKoxyr oqeHry 6r olHocnTerEHO, notpef,-
nogttl:

ff=ur..l, {ff=u,=#*t, (3s)

-. - ftc *y'ii x,
oi = r1fr:@: ,

61 = 6rr,(1*oi) - S,r*, €.,),

rEe Ec I,& r, Ef oirpenerreHH paBertcrEall}r ($)-(34).
oqiryra (S),goqaf, oqaHry o4HocxrerDEol norpem{ocrr pfle-

Hxa cttcteru (I0), csr|aeremcrgyer o roxr roo ire?oAy opropo{arBru(
Ec[pe(olrfi llporotoi cBo[crreHHa noBi[IeHHe.' qyBgrBr$eJrEBoctb tt Bog-
xyqelrrrx rtl)aBrx qacrel. fpicrutelrxo, eom o6ycroBreHHocrb Mar-
pf,qu c r pas*,pHocrb crctemr l{ 'ne c.amror E€lrtor', ro r[|cnt{lenb
r saar.enarenr npo6r ( ol+oi )/(1-61- 61) coleprer craFlruoc nopflqa
erNfl{d c ) . Orqaor e?m BuBoA ocHoBtrEa€tcf, H! oleHrG lFtt " ll

(er. (22)), roaol)af; nponqurloralbra lFll x n@"o.y, raa npaB{ror
noccrn rcllrtga. llo ecre c rex $rBoA or?afagr r c!rr6 ,Brrenxr.

8. 0 n I c an r e an F o p n,l r a. Xora Burlxcrenne Dcer
HeroB6crEE[, dtpeAoJrteMttr orctexot (!01, cangaHo c tro Bcrpertrlr t
npolorrRarx, co8c6x rla o6rgarerHro Bcmri pa3 Hat!{rart npoFoHm aa-
Hoso. qro6u cr[oporpoaalr I{o crtcrex ( I2,,Aoctr&ToEro oAnH pls rrpo-
gc.rarr npaaul xq[, Ao t=tr-2 x JIeBt no I = 3 r Eas gro nperuro -
taro a n.4. [Ipr etu ee6]6tcr Aonofio{aerun xaccrB r c arexeH-

Pa:ttelnosrx 8o t 3. l(pole rorot rorJryo sgat6 rtratd r I 'J

P, f, y.. Hanmur' trro rqrr H€rtfioaa tr
[poFdroqe roil{l4remos rH 6!tror upncBdrEalr io!(ihE6H"u ai ,

xu yoro 
'rc6 EHlIroriib

alqlu tl-r . Iloslcy lEodnra Hattgatb nPoFoHq, c ,eloro !o[e.
trcrory xqny q)olcn npa.gcelllrer o&orxelua cqror c HoG-

p A{o racctr8a f: f.[orl = Fq.= Cp.,r faro'". % = h,a'

ll7



waNera = Yo = Fu-. Ha nepBor EaFy Butficrmtcf,pN-1 a
uentu uarprqn e[N,n-1] (eu. (2),(4)):

FN-r=yqfur ti-r=E*-,'={:
a sateu naparrcipu dt, Ft n yr no Soprylar:

", = 4:1,. = ptr-rh-.r1a - $r-1 06,

F, = 4r-r,.r = h-.rcN-r rrl

qr-1- sne-

, cro I O,

, ob < or

rr

Y, =t$:i = &r-rF*-r - tr-rYo-
Ha *opou nary BHrficrorcs pN-a x tt-a - oJreuoHru tratpn'{u e[N-1 ,
N-21 :

@r otg-..a __[+1 rc.,20,{N-a-ffi'nr-z t"-t_r,c.(01

a ga,leu napauelpu c. rg. ,[ ya tro Qopryrlan:

o. = 4:l,a = r1s-.cN-a,z - t{-2F1r

9, = 4:1,. = &{-rtv- z,1l

r. =4:] =&r-aFN-. - tr-eYr
r raft [aJtee: i = t ,2 .. .. fr-2 '

"i = 0d,:1,. = &r-rfo-rr2 - fo-1p1-.r r

p. = A$:l,r = &ir-re{-r,rt

Y, =4:l =&r-r\-r- es-1Y.-rr

tEe

h = 
@r-, c$c-. ._ t o = {d, 

tr-., = 
ot

FN-r =ffi' t{-r =ffiff.,; 
1-rr c.-. <o.

IIpr tenrou _! sutomrmlcr rprnbp c"porr ilacerBa t! ta,rrFa, rr,e=
=carta,, = yl , 1=2(r. -t), k = or1r...rtrc-l;HagrouJrc-
aril xo4 rq)ororro{ ga*patoer.
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x.

Iipaeotfy xoAy rporroxxm npogpemB]rer sarlolHetole nepBoil cr1lor{
taccl{BeW: tr1 . = co =Ct.rotl ,e - Fo =tr,, , [t,t = Yo =F.1.
B pesyurrare $i{oeu energry (I2)-(B Apl/rlrx o6ognarrercror) orHoct{

TeJIbEo f, E fa: tr1 .rfr * Vt,"!" = [r,rl Y",rf o + !e,efa.= [.,1.
QEecr glemeatw f,e ,1, vz rz u W. 

13 6ultu ottpe[,eneHu Ha (lY-?r+, ua-
ry JreBoro xo[a qpoFoHre{.

Ha nepaor Earty ButmcJrmrer pr tr 9r - oneireHrn Merpxrlu aF,2]
(era. (I), (3) ):

odo
91 =

ac" l+to= t,/-V-I,''q
IGo * ua 

,1 /-d-;il
a sareu naparerpH c,, 0, r y., no r[qlxyran:

1 , cro - 0,
r co (OtPr=

", = cl:l
B. = .!:l

= P,Cu,a - {1P6,

= Ptca ,r,
vr=r!t)=prF.-qiyo.

Ila mqlor rre^ny Bxtrrcrr.ilrcf, p2 n ga oJreuelmu lar.pxqu q[23]:
6qt

,9a
r e, 10,
, cr ( Or

a SaTeM nepaxcrrpil 4e, Ba

'" = r\t!,

Pt= = 
ocrr, o={o{W. r-1

tt a(2 tro {qluylau:

= PeCr ra - {2F1r

IG_.E

9.=.!:l=Pacr,r,
vr=r!t)=paFi-9eyr

ftpolc lono, garoEtaerea 
"perbfi 

cr-pora raccr{Ba ft rrr., = ca,lrra.
- ?2, f ,,, = y. . hrccre c o.rrf, oulgHBaarcfi @qmqioaannofi cncle-
ua (I2) orxoclreJlbno f, r fr: fr,rfr 1fr,.f. = [rr, rrrrf3 +
+ f"r.f. ] f!,, . Bgcci 

"r"dor'ri. ,,rfin,"'-r'r.,r''6-, qpe[c -
rGHEr He (il-4)* [erJr .[oBoro xole npoForu. Oqxyru l-r.o Eare trrt-

". = clll,e. = Prct+r,. - qf ,r-r,

+- I19



B. = clil ,, = Prcr+r,r,

t. = rljl = D.F,+. - e.y1-nr

ue

- 
oc,.-t

-, * ci.

qf I

i,,, * rn
t+l ,l

-,|

12 .r'tra' l+

" = {:i: x:::.=3:

tI

aC
l)

p=

qi l+t 1

+ ci*

llp rerxou 1 sano,IH'DTer Hott?Hre crpolot MaccxBa f,3 f,rrr.,| = qr,
[^.r.. = Fr,wr*1., = yrri =2K, K =o:,...,1sN-2 r'tl, Ta-
mru tilpaso,r, {opwtliyDrcE cncreilu (I2) mnocutrraxo f. f, f..1i

P f +W f =W!,r r rra r+'r ir!' (35)
wa.rrrf, t uaarr"fa*, = wr+rrr'

Haroxeq, ecau N HerPTBoe I ro sHaqemit tl_.,fu-" x yN-a nt xcBar-
Banrcr sreueHrar, (2No-1)-l grporor vaccxBe f,: r.Jo-rr. = t-a,
gaN^-r,e = frt-2, ?a[--r.r ' YN-. , mo6u o6pasoean otcrexy( 12)

orxdcrrelrxo fn-, , {, ,*.-.,rf*-. + u"ro-.,.to . r.xo-.,,3,

rrx^.rf!t-r * f,zlt^,:tN = r:tr ,r . IIpa$ xoA npororE{, a arecre c
xr.ru'r 6opmrpoaanile no crcrei (I2), xs rmopru rony" 6rm6 Harhenfl
,e2 HeIaBecTHHe !., aa*lneH.

trElree, rqqan'rs cxcrer (36) ttpxBo$rcr n ugy (I9) [ptr noi{o-
qn oproFdraJriltoPo nPeo6ParroBaH i oq)n€Hrr. KG@il[{aHrH 1r, EI
!. r, rr+t BHISICJI rCf, nO oqrryrAr!

lt'-o

tt = -Dr.,a - r+r,:t
-t.'-da," + r+r,r'

!ro- r,: - Qrt+r,l'

"a*, ' Dlaa.t ,, - dr ,r t

rae

r tl'
oraaa

7

rt 
rn 

t ri..
it : o,lrt

' rr,. ( o.

Drecae c I
' ".../o,,

r x fr+r , rofopEF paccrDrtcDarc.a no {opryrel 1..,| -
l. . (r. - Dr/f t+r)/lr,[eroA nosBonlgr Hartn oqexrol a6-

-

'r
I20



corDrHol n orHocnlcnDHon ncrt crmoe!, PUGrflr (cx.(28)) xql,ofl r3
cscrc r rer.r cer.E clrc"or.E (IO) (o(.(29)r. 06parrx tanc urmme
He BoSrqfioc'b ButalcroHrt oqgHrq orrlocl{rerHlon noq)emloqlrt lrd6-
Htl.r B HoprG llf ll.. = ltr ltr I .

3Al{ElAl[,1E. rho6H nepel!}l r crr€AyDqory [a!'y nporormrrpe6]r€!-
en troctrpon"E xa{pxqy olpa eHxr Q[r,rd], xrx Q[1+1 ,r], x rPf, o"-
pareHHr[ Fm6Pa. oAHaItO npl{ 9TOM ;lCrlOrESJle[qE to,IbItO q[rH tl8

,qByr gJreM€HTOB O"pAeHHOAO Btf,AoPA' n, C.[qAOBtl6nbHO, IlOCrarOr[lO

lmegib rorbto norpeln{oc,rb eno BurflclreHrrr. IIpx qcHre Hopnu Bos y-
qaHxs orpareFHoro Brropa B xqg,e qponorn oro o6croflcnbctBo no-
sBonf,sr B ff paa yrrerurra npernee gHaqaHxe c, opeAeremros ,re-
pageHcraor (9r. He'Qynflo [of,aaert' too B oqerrax not!6[Hostn pe-
ueHr.E crctanE (I0) roto cwrarb c peEftar Ecr .

06parxxcr r rrpar$epxeltlxe rpyAorf,ocrx rcrqga. Ha raqlon
Eany flporrdrrr, scero 2(r-C) uanoB, EslroJrnr[rcr creryrrge ep(rfic -
irracrcrG ottcproEr: 3 camerng + 7 lmrdarrl +2 latcnra + r xsBte-
qeHre Rgq[I]alnoro topre. [pone rono, . pas norlopadrcs 5 qnme -
r l + II ln[loraml + 3 A6!ar f,+ I rgnrstrarse [4AlrarHoro rqlrHi.
Ha nll.trlkc xH AorEftt !a&:c ! Ecrb sarpatH Ha BrltflcJrctole ioo{ih -
r$cH'loB crrs[6rH (I0r, rorqlHe Bo tlrorr,( c'lr]ruar( iBf, tcr mp€Ae -
:ranprm. llolonlr ocdoEroe karrctrBo rl]Jloorarodlr naro;1a Eparaarct
B rnBorlHo, gaBtcllxoclll or I{ lr{cJra saqratltDarxu( qnOGTxr cEr
mcFr0r[.

9.0606qcHre r s T og a. Pacoroaprr cxclery rrHan-
Ha e,rt..6lrar€crxx l4raElrloti c ronrou{ol lleqrnqef :

0l - l, (3?)

ufr

al

r.
1.E' 

cr 
'll1 

= l' ' t ' 1 2,... Ir,

r.rfv' lr, v = l+J-lr{' 1 . I.rtr,...f{r,
I,
EO

Jrl
la
EO

Jtt !r

SAcca l. r. n I, - Ilqrarc1Ps rcH?orfioro mcc[E l]egautoqfl

l,Jlr

'!r'

3l a.I{o+J, 1= r-rrr{,,...,r .

nIrfi:I. trtFio r,panrwut' J[laErcnBr, xrll no!r{[or pr!-
.Hocrfloi q,r€son sq[artr aFalclaB,retnroi crc|r.oron (tr,r, It. I.+1 -

I?I
I



'ulmrar rcurorfloro xacef,Ba, I, - tnclo "nlrnrrx tpoortnnr. ],paa-
H.rnnr I, - ttrtolo 'tmtrtrtx tpann.crnr' l4ramcrmi, I, + Ir{.Grpfn-
lypa natprqu C n nDct1lrlryctce pnc.f, rlc x - 8, I. - 4, I, - 5e
r, . 3r I, . I. Epccmraror o6o*rarrnu aJrcrcHc[r ,ctrrorttoro xaccil -
Ea, qaglE rolqpltr, cograBr04o( q)aHf,t[{lp elPoto, SaerDrGHE B qpr-
roy?orDlrf,E.

o
I{e,rog qlronoraf,Efirbr tdrpettttu nporo-

HOI BOSBoJ[rg! CQqnaqlOAarr tr. Eolcllctcx
pa$rcproerr I. rGar[a,f,r rg Rqrqprtr ncga-
Ecruo ronyl 6rnr na&cnu .sec oJrcnHtH
stmQpa f r?]anatlf, [o I. Hcr3Dcmrur.llpr
atOI l. - l/lo r Cc,ttl I 61rafir6 l.rtr X.-
. fm(fAo)+l. - B rlporrBHox cayrae..[3a sa-
Eorruerilr r@Qfri4{ArloB nolerercu Heo6 -
rq[f,I,rAdrorHrtetrilrDf, racctrB I paspro-

clr l.tr. r In. Ear x B crrJnraa crcreuu c [pcn{g,trarolalbnol ilarlrrqcf,,
o6ycnourcxxocrr ra?prqn ra![ofi rte noncnelsx Hc llpcBmacr o6yotoe-
rcnnocnf, xaqtnqH c. $ygorroctb lacaog,a no-npcrrcr{ trPonopl6o-
|IEIEHA I[.

Iloclc roro naf, ncorB t ganomtcH' rpc6lprce au6patr cnoco6

ttEGNilr oresGrH .rnrclrnr gnc6parqeem yPancnnl pesrqrEocrx Io
c senoJndilro, rat?xqpl. E menrocrxr EPr norq grysloEonDr qpc-
o6pasoaarufr o,ryercto[n rmro r4]rmr B oteren c q]€8n;ra[cranrnofi
nqrrqcfi. 0ror napnanr EogBoJtrct nar6opc npocto oFmrb rrortnu -
Hoerr BHrilotcnrr [3].

Gpanntnrcr qpc[orailcr BocJ[cloaaterDnoe?tr [g x{. npeo6 -
Irasounrtr oqlarcml laroft' qro cncasn

(i! - Ittr (38)

r[G U - rrl]orsBcgcwG ntpnl otparcrufi* Qll[er cqgeprratb troAcrctG-
ny c ralprqct l,tl' r upaaot qaetrD rtl/ ornocntctDxo r. HcnsBG-
gltlE:

t(t)t.. i(r)r rl ' (r.at.*r,...r(.*1.-1). (39)

$* stono BoctronDsytlor o6oorarltilrlo{, {taltortrrrtm P[l ,l+tJ r
ptld tl .

Ilyelr e f, b - ilrrolru B l-rcttd eBratrgoBor upoctpuct-:
r r (rrrl1 r....r.tr), b . (D.,b2,...,5) Toqa ratlmg o4ucrat

"tl ,1+.] I r[l+lf], I r 1 ' oEHo{laEro ffEqI,a'tillcr rs ycronl:
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D . P[lrtt] r, ccrx

Da' ,*..-i-, lbrl lo, f.J,o' 
ttt

8 , rt Z O,

,ll (Or.

, tlt+r;
)

-i.-

D... . O, a=L21.oo.f;b. r 1., tl 1

rr b=r[l+l,t]r , com

b.-'-tffi lb...t ta,o={1,]::.1,
ba*.4, roolr...,!-1 , br.tr, kfi+n, tlt+a.

I srrx o6ourarcmrn rrrr qlrr[sx npanrfi r aerril xoLH nporonm trar
cnoco6 tloeqrooHrfr raqrrqH Ir.

IFagEn ro[ coc[dr lrs 1.r1, EaroB:

q(r)3 .1(r), r = Lp,...,1-it,

6(r) = ph,J*x.lo('-t), c(.) = c,

p(r) = p[J,J+rrlr(r-r), ;(o) = !.

Sgccr xa Eaq[ou trgry Q Earresre stcsopa e 6epmca J-f Fr-
rql-cror6cq mr?tqu qtJ-rJ. lls mlrgeacmlr PIJ,J+rJ c.lrcr,yrtr,rno
ctpom e'Holcpart 1'1+1 r...,l+Ir-iL crc.rorm

(40),(r-r)t = 1(r-r)

cogelrf,a! ?orEro grcrpHau Fmolre a. . Ha prc.2. etcratnuro xso6pa-
feH pcgyrbrar uPaBort xo[,a EporcrH ElrrilcExseJrbrro r errclorc c Er-
ptqct o , qpc[e"aBJlcnnofi na pf,c.f. [can qlonouu rBfirrsren Qopn-

poBarilG Eog,cnctcxx olrrocf,TcJrDno f 3,f5,
f, r f.. Srqgomol o?trctpHu Bo$aJqcH-
Hrp o.[GrGHtE raqtrqE o . D npmrolporr-
HrIr garttrIqqrHE e4roril eDrsrcrGr c ralpr -
rpfr ot e', cogcp:rqrc tr,f. ts, n 't. .
Itporc ,roro, orrtcrDnx orgrcHtu o ,c?aB-
EllG HyJI6Ot.

Jlcad xq[ qpoFarn cocrot? rs t
EaSOD' I=f,+1-Io-t:

a

a,.r=[
0.oo
oo

o

aaaaa

Bc. 2

I]lXII
IXIIT

XIII.

.:

i

5(t)1 ,1(:), tr - t? 1...,L,

fi(r) . n[r+1-J,r*1-rr-JJA(r-r), !(o) - s(r-r),

r23

aaa
aaa



34ecl xa Kai(qor [arr], B, f,aq?cr* Ermopa r 66percf, (tr+tr -J)-f, Fr-
rop-cror6eq raququ flJ-t'. Oueu,gno, cqnrr c Ho[eparrn ,, + r.,
1+Ia+1 , . . . ,1+xo-1 c c,reMu

6( r)3 
= i(r) (41)

eolepfiat rorBxo sreusxru Blroq)a zr .llpraegemro r (4I) TaroBo,mo
crporx c Hoirepa x 1p,...,1+I.-1 flcreu.(/0l r (4ft coocsereraea-
Ho coEnqlar. Ileroqr crcteua (4I) co[epm? nq[crcrexy (39). IIpo-
roHfta saBepoeHa, r MH Mfier Blar{ca$b nl}e[craBneHfie MafI]trIH U B

r|r.qe npoxsBeaeHfif, tr-Io xaTPnq olpaf€rorr:

U. P[xo+l,xa+1]r. ..rP[tr J{{t ]rPtl-l,1-1d! lr...f[r J.+r, ]. (,t2)

$a

Ha prc. 3 cxeuarrwo npeActeBrrex
pe8ynbraT rrporoHftr,r B np[[{epc, pacciraT-

IMBaBrroM xa prc.I-2. B npnroymrrurr
gaoIoqeHH sJrcMeHTir lratpl.Il(E troAcrcTeuu
oaHoct{TerbHo l, ,1.,1, I fa.

3aueuu, 'no cxcrena ( 39, dsr
6Er6 @Ptio{PoBlHe rg lr-x cTpor crc.
lenu (40l c Ho.gDarrr 1 ,1+1 ,... ,_1+I.-1
r r--x crpor cxctrcitu frcr . 0b' ilc
6 = Pft.+l, r.+11r...f[x, x{r]r r.c-
npaBd xo[ n ,tcBt xoA lq)orcltq llcsa -
cmiu .

I0. Te c r o B6rc n px xc p u.Paccr,ro'tpltu trrcncxHoc pc-
renre 3-x q)nrcpoB xrJt[crparrltoro tepaarq)a c lrer$ [pqAeuoncr-

prpoBarl lfirrpca,Ibrocrb npcgJleraBroso eroAa. ttq[Hi rg npr c-
poB - cr{cTcMa x3 n JlxHefrltr art€6Par$cE{x lpafieHf,n c r?srq4raro-

Ha,rEHo, ral?nlei c , Pagnet*locrb t{ o6yc,IoB,rcHHocrD RoloPof, Hc

cJtt{lltor Erxl6l.Brrrrcresrn 6lur erfiomeHu Ha crtrrera HP-20fl) c na-
r,Ig2I.Io-t . s, . 5,8iri6.I0- tt. Bcsla"tatu qr"4 -

ci aaneHH B Etlao ra6rnq, Bt[arnttrk Ha EctarD 9U, c o6o{ralrE d

f{i) = p[[+1-J,lr.t-rr-Jpr(:-.). i{o) 
= 1(.-t).

hc. 3

e.
o8
ae

0

!

{9

pnrcrpaMr: cr ,

(or.n.n.6n7):
r(t) - gnatraflre ?-:
nnnlrf r) I - opH*i 1?.-r.1 r paaar pr, pr' [4 - .rll (o..

(28, ) i'--" io*rtot - sra€Hxc gd t) ), np* ro*qo

124
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t(r) -!(r) - pce,rBnar pa$oclt rgcJranxoro n rorrtolo pc.octu[,

".4. ft- fr.
Epoaa rorc, Bnracr.orci erely@re xap!f,r{tlItcrrEr lr€olr t:
IE oOUD(I,) - r.drcnraJrBHc ana'$ue g(frr):
rsn($) - p4.truro. ura,crue p- -fll;/.lp ll.l
m(!2) - Itrruroe sraar e lE{l/lEllt
EB(rr) - orprre E-rL,/-11 i1., parrae ur p./ [?[;
EB(,A) - oqcHra ltr-! ll / [f[, parHar 6. (cx. (29rr.
IIpr Qqmrpomnm BrBars lreolor"aroB rH xc sa6oMrxcD o 

"o ,qlodu na'reutxcr rotrbro *pBrt $lam.
Ihn*lex €qg q[lly oqanry orBocxtaJrbnofr norlraHocrx paoctort

crcrciG (!0r, ,qpatr"cpns!,qyD Alrj/fol Eapnam xc?qBa ollroror.Jrurol
ntror.,m . I paaynttare trpflolo rola qporcflo{, coqroacFo xs x{
uanoB IPaaolo xqaa B lctqAc qrlorora,rDHu Dc{Dallltfi nDonolortr4{c-
lerra (I0) rrprHrn€r 8rA: a(r-r)1 . r(Ft). o.c-qnno,conrac-
Ho (t5rrc(l-r.| - Ep:orf,i lpo]rrotrbHaar raHlourar xa"piqe c "IrxrAtanonarrra [5,6]. IIq o6pmrur rqgor nporotlq ro.n{r..acr nocrc -
loBatcJtrHoc crpcAaro a e.rclrHtgt r?rropa f, Barf,Ba, c fr. 06-
ycloi,ranHoclE coolnrslrJDqcl ot!-r' Eo$ryqcmron Etprqr, 1nntu -
rEqal norlaflocm qpronoraJrDHu( npaodpasosrHrl otrt !-ml, or?a -

raHa ctpny s.ml,[Hof, F.:

,r..1+5f c cra dc), q.1zG..
t-Sff, c cta rr(c)

Cnqya [3], arDoc!. oq€Hny olaocmsrDnon noq)mrocrx !

Sfi'= u" , -.i."1

1{ ( {3)

-. - 56ra otc + trq rtrc ..

" 
-l:;E;41- "' {' .'(fr..)

E dyqa6, rorAa o6ycnoucrnroelr narpnqu d rsoctne, rH xmax
clraEurD Fiq[ qlrroForatrulttr !ct?al!rl[ qrororof, r rarqA oProFo -
BlJrrBd ryorotlrur EDx noroq oqdror 6., 6r (cr. (29) r (36)) n 5!.
Itpor etn rqrarsoPxc rrrH nlrf,rc[er ararGBnr: ar - psarurar olno-
ctr'i,af,EHat nolPaoHocll Brq[a qplo!fiaJIBHIIr rc{Tatarfi nl}6oloI I
a. - paarqrar ofirocf,raJtrHafi noq)€crocr rctrq[a op'rorcaruroa [po-
lotrd.

I2'



Oiparrr urxyglue Ha cooanoGxre do) r ur pr - xarc*rarb -
Hoe gnaqeHtre p(?(t'): na: F.rgr€f 6rrrb snacrtaruro-rexroe p(o).
D rpnaerlexrrr npr*cpu p{S"') iak olHrqxr 1 f,r.aar pasrr$oc no-
!6[eHxe. B np{tGpe I ota AoglrFar! Frll6orrb@fo SraqeHrt t cepgnx-
He urrepEana no 1r a B tlpntcpe 2 - HarugHuclo rne€t B, B qpr-
uqp 3 uormorxo pecrer c lnrcHE[cHreia 1 or I . ltlonctraBrtr rltme-
pec AaBHIE o iganace nporfiocr.xn, qlpeAerrrteuor paeltxurofl orlanka-
ux orHocmeJr6Ho[ trolPerHocrx I clrarderlr{x c PaanEHon orHocrferDHoi
n orpemtocTGD .

To.noe pencrue recroBrm npxrcpoB rlcet tra: ra ' J-,,aro
1o,.Il|raB?ci non6eor rpaBt!( qacrel paec|raft rBaaru crcrex.no ga-
ltaHHoi ua:pxqe C.

nF4UEP I. x . 20, ll(c) . r?8,I,

[-e Ilr-e It'
c 'l :::::::::::::

I l-2 I
L I-2

! Tadr. I ! c,rcHHog pcoeHxe cqlosraBragrcr c ?oro$ar.
!a6ltqa I

ltaX C0i E( Ll. ?a.9e?2

?(t! eRQt?att, cgir(t, ?ltt-?tll
.333333 C. a61558 -e5 l2.aE?l -t.rE:taE-r'
.e S C6l5SG.a5 le.{!el -t.{teleE-s,
.l a2!5, l.3l9r9G-aa 15.95rl 'l.agal0C'a,
.llltll t.!19?96-6a 15 e6a9 -l.3allaE-t?
.l9.9il l.6r365e.aa l!.S62a - tr 19t09€-l?
.Or 69al l.5r3rse.Oa t3.5621 -l.a{te!E.a?
6.66663C-42 l'A9ce9C-ca 2e.lSl3 - 1.19249 C-t?
5.!3134E-O2 t €t6e9c-ea 2e.lSt3 -l.a666tl.t,
t.S53la8-0e j e511ea-O. errCrl -l.rtl63t-at
ar l3 !39a-e2 1.9!?r0!-ea CorOTl -1.?1363C-e?
{.lar!2A.ce 1.9.9 tlG-aa aa.9crC -l.aata:t-a,
} J9t99a-o 1.949.!e-aa 25,'tt'ra -9.695rSC-at
3 re36t9-g? l.,32tg9.Oc e0.tSl3 -1.?ta6at-a,
t. aa92' E -0e l.t32ooE-o{ 2t.l5l3 -l.aalltc-4,
.0t2253 l..a959te-0a l$ 6cea -5.rt55el-e!
.e303e3 1..65998.ea l!r56?a -5.960a64-at
a.93rl{e-02 I {63?e:-e! t?r6a9 -6.33e9r6-e8
.s2l ezl l.063ee!-C( 15.9649 -S.?l5alt-a,
.c25 6l I 9cztr9€-cs l?..3e1 -3.?2SC9€-a!
2. {394?e-0e 5.eelt9e-aS l2.a32l -l.a9el2C-43

€ql( ?er. s.36a.2s-e, Scar?2r. ?.351a98-o6
E.,i. r'ar. 5.i5rllE-e{ :ra(t2r. l.ee625a-e3

I

i-
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Ilapalerpu 6o ,
- I.O3. ro-s, 6.
., 2.12.IO-..

, 6r, Ar r Ar r{rBDT oraE!,Dqxe SHaqoHnr: 60 .
t,t?.Io-t, o. - t,I2.I0-', an.2,S.I0{, a..

6l

D 116r. 2 trtr xBaAaH[r xqpamqprcrxm ${crlcHxolo p€oeHrr flpxxe-
Da rqrf, Dasrrurtr !; o6ycroBtrartrroct'r (o) sutucanracr no ilqlry-

-

:re: p(6) . 1+coa
1- coa

If+1

f,+1

IlH0lEP 2. t . 2I, p(o) ' !09'2'
I

tl
T a6 r x q a ?

0
I

I OI
I ii

-l/Lo

TJ (o)46' 6rdo' z 1o'6"

0.0338
0.2I?
0.rc8
I.?I
3.50
6.{t
tI.2
18.9
3r.,t
53.3
w.7

5
IO
I5
20
5
s
s
$
,l5

50
55
a)

ro0
I5O
200
250
m
350
,o0

0.I39
0.,084
I.03
I.78
2.73
3.89
5.6
6.8r
8"5?
r0.5
t2.7
$.I
4r.3
92.3
164
255
368
/()9
65

6r'1

0.156
0.€116
I.5?
2.12
2.67
3.15
3.I7
4.24
5.S
7.0I
7.7X
8.72
l?.0
24.I
36.3
50.3
5?.4
?3.5
90.?

5r4O' 6rd.0 t

0.0341
0.186
0.523
I.I2
2.03
3.35
5.I5
?.53
r0.6
r4.6
I9.6
15.8

0.0€06
0.196
0.,P8
t.03
I.A7
3.09
4.Tt
6.98
9.4)
13.2
I7.5
2,.6
I02
3rI
806

E lrr

5.95
II.O
16.0
20.9
26.0
3I.0
36.0
4t.0
/16.0

5I.0
56.0
6I.0
r0l
15I
20I
5t
OI
:5I
/0I

4., r 10'

0.34t
0.608
r.52
2.$
3.04
3.56
3.8r
3.?6
3.89
3.52
?.n
2.@
,t.54
4.17
II.9
I5.3
18.,1
26.4
u.7

6.'1 6n >1

c.

ln



E ra6l. 3 ,gercrrroc pctrofie cqtocraBrrtc[cfi c Botrtil.
Ta6lrqa 3

!rat coir0(trr l?o53 l3
t ---------- -------f--- +--------------t

,F(tt ERRTF(ll, COnD(Lt l(ll-t(1,
t -------------t--------------o--- i--------------+

o333333 30951e?E-O4 t?.5Ei3 -l o?36t48-e?
.2 3r65lo?8-e0 l? o5313 . -?o930238 O8
o14235? $ r98?66-e0 l3 €3?3 -3o9 ag?eE-eS
.ttttll $rl82!E-e0 13.63?3 2o93e232-O|!
9o09e9tE-02 2.69teza-6e tl-2583 -loa9et2E-eB
,.69e31e-02 20691e28-(,4 t t.e588 -l o09gl2E-e-3
6o6666?E-e2 2.64124e-e4 lCo{OSc t.090128-03
i.E62358-e2 2 o6412eE-e4 leo0e5C ?o45053€-09
3o?63t53-32 *61?E68-OC l0.e{33 -5.2t5{lE-eB
o947619 2o61796E-00 le.0c33 -3o?25298-03
a.3Ct83e-92 e 59t958-ea 19ee6l? O

.O4 2o59995E-94 lO Oql? 0oc7O35E'03
3o?e3IlE-e2 2o5363e8-e0 10.3999 ?.450538-03
3o6o82t E-e2 e 53534e-00 le.399E -2.93e23E-93
oe32253 a 5rr9rE-e{ ll o2a? -6.?O352E-OE
O3O3A3 2e5??912-gc ll.2{? 1.362658-33
2.65?l6E-02 ?o512688-8{ l3.0ll3 l.6O197E 6?
co2lO2l 2o5?2638-0{ l3.OttE -2.2351?E-eE
2o560e96-02 a 559rEe-eC ll 6022 -9.313238-e9
9o439e3E-e2 2o569738-04 l?.5313 l.a9el2E-e9
2132559E-e2 2.55995e-04 lr.53l3 1.2666e8-e?

{ -------------+--------------t--- 0--------------a
6Fa(?err 5o364428-57 eRt(t2)r lr49{tS8-46
Enicto.r. 9.1532e8-ga Eii(F2tr 1.3?4688-O3

.;
t

Il4axcrpu _66 r 61 , 6s,

= fr8/.I0-3, -6, - IrI0.
A. = I,99.IO-'.

nEfi{EP 3. x= 6,

a, t{roT q'relyq}rc gHaqeHxfi: 6. .
6] . 7,06.10-g, a. - I,49.f0r-,

Ar-
Io-

a \

tv5 tt/3 Ilo il6 rr,e I

tc) = I 3:: :: :: :: ::: : : :: ::.: II o 7/5 rrl31
I o 7/5]

p(o).5G),I,

o

B ra6.n.4 tllcrreHn@ palgHno conoereBrlf,erca c rotrrtor.llaparqlr
6. , 6r, 62, A, x at nrcDr cre[],IilUe SHattHttf;: 5o - 4.03.f0{,
ol - irl8.lo4,- o2; I,€.Io*, Al - 3169.10<, a..2r9r.r0{.

I{cnolbsoaerilC anl e rcnmurn gHarttmrilE{ or }rlpHHlr.[o 6u .sa_

nac EportrIocllni qlcHort no Hc Bqg}lnarbHbat o6pa3ou.

,

>T8



Ta6lrqa 4

rar COo C( f'r ' aoa.t la
aa l I CRtf( t r, COrO(rt a( t, -t( |,

a -- --< --------l.-
.333333 t.ttlIgE-03 eO&.t l r -6.5563IE-e?.e &?gtt9e-e3 .ee.t la e.93a23E-al.1a985, 2. t53i95-Sa 33.35?S -t.l9e09E-e?.!lllll e.tS359e-S4 3$OS?S S.96e{6E-ag9.e9e9le-oe $ r tStgs.ts g.?/r3g6 O?'692313-Se erIS|S!-85 8.?4Se6 C. -:"--'------r --

eri( l0l. 1.9 66968 -06 eii(Ter.3.69B3eE-O6
Ere. aer. I3r359e-a3 Ern(Fer. a.e320?e-r3

II. 3 aEJrD qcu x c. E cpaBnanrr c lpytxirr yr icpcarmu-
r ueTq[arfl po[cllrlfi cr{grerE rrlHc HH( rrFc6Patitlccroo( ypa*lclrrn c
ltc)qxar(nlarhllor xarpxqci rrpelnaFaalrd BaI aHT Isc", Ha Har
rSFJr4r IOCIOIIHCIBO, XOrOpOe Bipaletrct E rc3rdtoCtfi rcrpont
noq)glHocrx E pagrrrrr+fi Hopax. npr e{(x galpalu, cBrsaxHrt c
roHrloJrcx, rnonrc cc{gr{oPrltl c aarpararx xa cero p€oa c. B q8c!-
rocrll, rcr?poJrGx lrc orFDFagrcr cJryqan, EotAa, f,af, E npxxcpa 3,
qacrb sro cBroB prroPa I otagHBrsrcr rHqrcromtofi c npf,cxraxol
rot[roclDro, Bo noq)@ oelb p€trQHxn cfic"cirH xof,cr Hc !trouerBopfl!
gq[aHm oq)8nrEHx6{.

.!.1ra onpageaaur qlanmt ornocxrrorbHon rIorycnHocrr Hatr He norr-
p66oBarocb nprBreEarb ryylo3irEJ/D npoqeAypy EmrrcJrer fi odya,roB,raH-
Hocrr MatIMqu cncreMx. lbx He xonee nprsAcxxrf rrlrxrrcprI norasH-
Be!, qro HaqAcEra, orHocxrarbHar noq).[m@rb 6. (0opuyra (29)r,
onpeacJrFxar 18 Polanr{r crc,tl3MH, orm!f,af, o€ oqaHrq 6a ({opxyis
(/tilrr r r, ENrAixoi aro e,re[!I3" m[arb Boo6q. (p. reHtrc pr (iDop-

ryra (5r, no nocrpoGHf,Dr.
B gannol pr6olc xc graroraca sqAaE t{crppnHs&qaFo aHarfisa

lpeaJraracxono xaTq[a. uH He xccir ?axra ctra3aab E HacloqeG glr-
rff,, t[!o r{arqa oIDo6oEaIr Ha 6olrud 4rcra ttpartxracrfr npxr:poa.Ho,
ItaE Han ltararcr, !naag$Hr0( o6groElcrbcrt aocillorflo, qro6H GpaB-
!a.rE Ha mraPoc f, oPtomHarbHru BgrPcErt0a trpoloHrax.

Arrop erparaer 6ranq[a1rroclD C.n.fq[Jdory o. Emxxar s r E-
ralrc r aaHHo, padorct coEalf,lm3 Kolq)ol Bo rHolo. orpaa!,I no-
nErry aBrqre o?Elilllb na aro DflpocH x sratrrr tr a rane lruac?-
rriar @wHrpa, pyroEqarroFo l!.c.3aoaaoau, i @f,Hqra, pyroDo -
Ilrxoro C.tt.lo[yHon , s. o6c]4[eE c l]a6orr.
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