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IoIqJIlHAR AnnPqo{IAIIm n E{rtE0lrut CruUnilll.l
c SJtEf,HrTttrt nflEmo[fltl8,t

I).C.3asraroa

3anarra rureFtorrpoaa*rr frtfitclrtr r(r) qr6nuecrarcr cruafiHalai
Ha ceTl(g A: a=xo<xt< ...< lf b cBqAITct r peoerflD cficTerr
r+3 ,fiHeoHr,( ypaDHerorf, c ape:qrarorcrbHo, r.arlrrqe [I,m.3].Jto-
raJrbHas annporctlral}{i coc?o[T E Buructetflr roooF4teHroB br E IEa-
, er {r cn eirlA no 6aarcy ra B-crua BoB

Il+ t
s(r) = E (1)

qePes AE rHue o *l,Hn$, Ha

B-cn af,Hor.
Ilormrx [2-4] :

coorBeTcTB!,Dr{rr

br(r)Br(x)

b-i = fo- U"t; .$4 ,

h-h hh
b. = f..t.-l= rl. - .6.-'flr i=or..,,r,

h2
bn.,l = fn . h-,fi . T- rii,

hr= *,..- xr. ,Irn rrrepnottr$orqoro cnaaftc 8o(r

(2a)

(2a)

(2a)

) rg vec-

..Eor fl
rae

Ter fl n tl croir aHaq€Ht{r ero npors8oAHtlx [l r x

n fl - npo64ss6AHrE ennpo(crr{pJEr.on s4n$r, ro (I)-(2) npeAcaaa-
, T (op.yrr, ,or6rbr{on annporcrmqBrr tortGle Ha rqdrcectolr rolo8o-
rraexrx. 0ro crorgrao corlrgxtercr. ecr gBaqelolr npoxgaoArrfi aare-
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Hnab xr roltetISo-FSaocrHu aflnporcxralsrlSl, nolroGAgeluri nnleP-
notElnorllru[ [roroqf,eHaxl HDDiDoBa 

"P€fben 
cfenerfl. [lI sgler gH&

rrslors roo0EtsemoB br Ar., cil ar PeBHoreprof, oeftol a :

5_, = lterro- 28? ,+ !'t? r- 4t r) ,

q = +(4fo+ 5rr- 4f"+ fr) r

5', =|t-rr-..8fr- fr+r), t = 1,..,,1t-1 .

0oporru Ann {,[r. omerpr'arr @1ryrar ua 50,6'-.'
Eellto.

lhr rmepromqrorua,eirrr r a'tnporclraqroHr@ cruainu o6ec[e-
tla8ar|r oArxarcBrf, nopaAo[ nIIl6JErr6 i.qrn fr|HEg rc ostoso r ro-
Fo rg rlacca.Irrcrmrbrc rropaAor Aocmnaercr Arr t66rn$r f(x)<I:
r paaen o(n'), E=lax hr. Ho roHctansc B oqennx flortp€&rocren

.!ri armporcNrEqromtrx crualxoB ot€glaaDtcr E Hecftorbro pas 6orboe
I I,4].

&o ranraEro BrIIo Ha acr nrorvuEcrrr (ropryrsr cn arroa. [Ipr
InrnoraFron csrre !E or A Arrf Srrrlr,lr r(r) e r! rta xnaeprarar
[r.,r..nJ rrea II. c.280]:

s(r) = f(r) -[9.(t)+ ! +co+crtu)1 hjl'tEl t

+ 4er(t) 4*C + o(b6) , (4)

nne t = (r-r.)/h, 8 Er(t) x pr(t) - pro[orrrexll Eepryrur. npr -
qer ol L(t) +V3o = gr11- a;' I l/,:i.ltts nfireproJrEgoBHono crua -
Har nelrroArqecroro trJrtr co cn€r$atbxirar rrlBtorqrurfi ycrogrrar t I,
c.Z)I]. co = cr(h) = O.

lba|[@r4isr!s annpordr.aqf,oErolo ctt.lanrla (26) rouo npeAcra -
Enab B rlrAe b. = b! + Abrr lAe bl = r,-r,tr./9 - rosq6filrexrg t|H-
relmorfi1lorororo cruafita, lb r = h'(rt -f i)/6. .. j lf,3EecrHo [I,c.230].
lrlo lr-fi = -(t/tZlt2t lr+ o(nr). qaen abr BHocrtr nonpsary I
ac rmo!trrrecryD @pryay (a). Ilpq1cmurna dD L = -O,/72) h'[f rv(r)r

+ 1r. - r)rt(r)t + o(b') r ! rnraai. qro npr noAcranosre a (I)

(3a)

(36 )

(38)

coo"Belcr-
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{r^ -rh.(r) = O, Barqlf,rr roo s Ae&tor cr) Dr B (41 co = !/3 ,
l_!.s. nolp@rosrb nltr6firaur l/8erxruracb no clErBdtrlD c xHrgp -
nor4rorrur cn altrro I nmb Pa3.

llpn ncnorrsoaarur f,oDffr!$eHro! (3) nreen acrlrtomnrecftoe
I:grorel[re

t. = t,-{s tl - $I. o(u'), r = 1,..., t-1.

0rcqgg r Ano. qfo no clr,rxe D c lnsror€rcrer (6) eo6arraca eE
oArH qrefi nopal,n o(ar). fioaropaa paccJtAorort. norytasrr qro I
(i) ea.ro ao - 2/3. B o6otrr cq^ar( cr(d = o r Be remercr !to-

afi{i4flr nF u'. Oogyru (4) n.[s i@fi $al?or (2) cqraqA.llan
rra otpelro [rr,1-11 . FAe r€r Brrrnr rregruu prro Erracrreror(
rooofiSe or b-r n \.n, a nm rooqFq.€filoB (3) - m otpeore

[r. r 1-21 .
Ilpqnclaaarc nnreFc ao6rlmrcr )rrrxDlerqr norp€lnocrr to-

rlrEnof, atnrporc n4u (np cffplrrerffii tropifl,n oflroclrtstlno h ) sa
crratr llcrote s 6opyr (2). IIpTFIrr ,sBectrr. far. a pqgp 1n6o+.a
rac[Hoelr E,nr. 9 ], rcoreAolagr EaorrmsFrorqr n Easnnaxt! r-
[e FSnflqruB n!i6. [€0qi! otfiraDlIecr oo co6cmaroro iHreplo -
.[ESr x HarrfE orl FBHoEp$! npl6dre , rc.[t!4 nolrElra Erre
o(hr) . B Bacto@l sratto paccn"InBamcr tltrxslrr' B ioropll AJrt
yEHllerllt nolp€]roglr xcnotloJrrrct sr*Blll limegrorf,lol.

I. lnnporcmr4roruo{rrcpro.ra$ormr lppryru. B peome [31
o6c!4AFdcr Donpoc ' torna r sqAeqe ru elf,totrposaHna lf,sp€oaerct
E Heiorol[8 lErcr sareE b yc[oBf,s xHllslxrorfiFr rolarbHo, annpor-
crloqlel. B otor ctJ rae crcreB i.3 JEaBrlelor[ IncnqAle{cr 16 He-
crorbro noAG gler rollraeno nopaAE.

flpg[elbrofi ctygn, iorng !oo6F rc rpa6lrcrcr lr6[arr cficrer
l8eBHorr[, BoarfiEer I clqAyDs[ c !!i6qor. nycrb tacro 1lar0! ce!-
ror A B€qaHoE C.2D). fioo6f4refilu br..r, 1'q...p-1. ar
ttrc[rlrcr no {ppryr8r (5). a re664ettrl c qe,lHrn HoretErl rs
ycro , imqnor rx ,.".-
brr ' B;l(rrr)[r"r, -b..-rB..-r(t..) - b...n8...r(rr.)l r

I = 1...., !r{. 
(5')

ltoofrOa$eHrr b.r L = {ror!,r+trr BerqAr cr ts ycrosm rnrcInorr-
ry B !6r.r 16 r -1.!_1,! no oop{Ear
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bo = Blr(rr)[fr - urBr(xr) - b.rr(=.)]r

b_. . 6[fo - b.Bo(-o) - bra.(xo)],

\r = r['(=!_r)[rir_, - uo-..1r_r(1r-r) - \-.lr-r(1r-.,)] ,

hr, = 6[rn - hh(Ir) - h-rh-r(t)].

2.

3gecr nprnaro, qro celrra BHe orpesra [arb] npogonreua c pa,EHEn{

nararcr ho tr \_r.
Oopryar (5r) rcnoaaglmr rsBecrHEe Boo{fiI1lrexru b2.-1H beslr

c IDya( cropoH ot roqer rnrepnof,rtgr, a {op.yru (56) - AFa Boo(ip-
t[eHTa c oAHof, c,IoPoHH.

Acrunrorrqecqp {op.yqy aaf,ono npr6arrerun rorro no[Frral r
r08tr !r 

-BEre, 
trcrorbays cpaBnenre roa{ilxryremoo br c rootiptI1r€Hra-

B u!. &a nporerlmnr k.r ,x.r+r] naxogrx

g(r) = r(x) - [e.tt) . #. y,(t)] +iP" +

+ [{pr(t) + 1o(t)] }5f-b + o(h6), (6)
Rlg.

rle r.(t) =#(t-+), yr(t) - -J(1-zte +t'). Ilr nporef,Jrrna

[*..-, ,:,rr1 ittl 
-, yr(t) sarenir"" ,," y4(1-, t) u yr(1-t) .

Eorr roe{ffqf,exrs c Hsqo$trDor Horepanr Brtotclprcs no &opry-
mr (3), !o B (6) 66rng&1.(t) n yr(t) yrroreDrcf, na 2.8 o6mr
clryrrafl Halr6orluee onarrgrorg r@firrrrdrua np br nplrrelfio BAFoe

xenb[e erro suarrerus s (4), pAe co =L/3n l/3 cooraergrBeHHo.

(56)

(7a)

(76)

(7s)

gIO -
FtI

oopuyrE 6yger 4o6aearrb clrpaoe rro oflnor.y clana€ror{f:
A.

t-n = b-r(f,) + a-.rjvlof ,

t. = u.(t) + artlv/ojv, I = 01...,r1

t"rn = h+r(f) * t*rtJ?d'.
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0ceBf,AHo {opyra ( I) c- rafir(
= o. npl

OCraeTCt IOtt -
oaor npqA[o -EO' rla ql6nqects{r I'oroiuetlax. 1160 P

,araercr, u16 0rv(rr) I o .
B€rstrrHE ar 6tAor onlEAertrr xs yc.roErf, rHTepnoragr cruaf,-

Hor 6(x) ( I) Syrrqr {r) s laaar c€rr . 0ro Aa,e? lrpaBHeruri

jil-,".r,t*,,= e{r,)- '}'-'ur( o)rr(r.) , r = 0,...,1r. (8)

Ecar o(r) - neptoA1qsct6r rh/rrc{u, ro I = 1,...,L ;-
tF clcrelor ectb xrEeFloJtrI$oroGf, nfplqi. B rcnelnoAl.rrrecror c.ny-
qa€ crcrerry rll|llo tarrclJrb t6Er .1160 tT8rflfiIn yFsHergtal rtla-
nlxreP

t+l 1+l

.3._,."4;(r,). e'(xr)- _ir-rbr( q)Bl(rr) , 1= orr. (9)

B lalclotr rHseltlrcrf,$n Br6op Flnnrrmq !rcroEffi Drxrer Ha no -
pi[or Blr6.mr6nirr E6rrsr ronloB oapesra [a,b] . 3.0ecb aro lane
crqAJrea xrerr D BrAy, roDi rlnoftrr?E neo6ropode rpe6or.rur sBa-
rtrtllarbHo npo6. Ilpeare Bcrx yparHettrri (8) nPqcraaaar co6otr srla-

noFpeoHocrr annpoftc lar$offio0 6opyru ( I) c ltoo0cnrlxe]rreln
(2) .u,rIs e$rngr o(r) a lamx cerm a. Ou rnrmtca xaJriDor nopaa-
re o(Er). llocroaury B.(Tr).- BeJrnamr noprnn 0(I), ro Hersa€cr-
Hue at nreDT nopnAor o(E-). Iperuua* l4raBn6rcts rotrHo sqalBarb
aocrarortto nporgBonbHor , ub 6r nopiArdl rarocrfi teBlr( n npaD!8 rta-
cT€f, 6srM oAxnaroD$t, & Iarptqa c crenE nor! 8racb 6r HertPd-
Aemro . 3rx rpe6oaarur Blno uDrcr lJrr JrpsBrer (9).

Bae sat eH#Bcf, {opyran:
6.= t-.{r)+arr1ro,..., x.t/o[ro,..., r.] , 1' -1,o l,
i.= 5'r(r)ra.rtr,-.,..., r...Vetrq-. ,. .. , r..21 ,

3. Cxera c

t.= 6"r{r)+a.t11-*,..., 1)/otrl-",..., tl ,

0oprylu (?) a oror c,ry -

!=2,...,s-2, (106)

1= r-1.r,r+1 . (IOa)

(ros)

6'^ttl n i'.tol ar.
(8) neDerop;rr r olc-

Ilpr paaaoreproq c€rr6 Jloro! roe!|tslFeHr1|
t crroaci no i[op.![ar (3). Qrclera
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Tery

at-1+ 4al+ e..r= o, 1= or1 , (114)

ar-r+ 4aa+ aar,= 4h'et.r-a ,. . . , x1a2.J ,

'L=2,...,r-2, (!16)

ai-r+ 4er+ a.., = o, r = tl-l,! ' (Ua)

Paccrorprr Hecrotrbro npoaepoB, ftorAa yagsrci ,EHo Bumcarb
stAqenrr aefltf,H ar. yA,oErslBoprqrx ypaBxeHrfl (II), neprogrrre-
cto{r x.Ix co cneryn ul t tlDrorqButt yolo8rror.

4. 0op{rrrr rrm6pnomgyDue sremrollD rh/fln$D o(r) = r{ .
lGaenrm .
ypaBrer{s ( II) ygoaaelroporca c,reAJ,Dqrs arlaqersrn HersBecr}Bxt

ar=!\'/3, t =1,..,,r-1 i

.o=sI=-1OutA;

a-r= t+r = 38h4/3 .

oolryrB a-r r t+r , no cy$grBy, ral rct cnoqraJbHt ar rlla-
torrrIur ycroBxrrr lt lrtrBDHerot,I rrnaEro:rngr (II).

ItoqFryetmu (I0) nory,nrr sBaqetort

t.= 6'.ttl + drh.f[x.,.'., r.l. .'! = -1,0,1 , (t}a)

rAe al-r= 38/3, co= -1673, dr. 2/gl

2h4
6r= E(f)+7.[*.-",..., xr.."] , t = 2,..,,fi-zi (d26)

t.=;.trl + drhrflt-. ,. . . , xr] , r = r-1,11'll+1, (128)

nne fo-r= 2/3 , a"= -ro,l3 , tr.r= 9/3.

B acnnro"rqscrot oopal,Ie (4) sa cqe! rueaoB Er rreer co =
.2/g. B Aonorlonrarxrrs turenar r (I2) f[xr-.,..,t r..1=fi rl" *
+ o(h2)..pa.cqet Hrr B.(5) c {h) = 1/3 r.tr.qro co+ cr(b) = O.1ls
torna actrrtorlltrecirt topryra ,orarbHo ennporcfiEl+rorororo crual -
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He c ?oitrocfED Ao E r8 0(h') cognqAasr c tppryrofi xnre$rorn$ -
otrrono cruarna. 8!o.q'lr orpsora (*r,tr-r l . fioeruy cren roaalb-
Hofi annpoftcf,Eqxr Barrana r6a:rnrrro1rro.l4len (crl.,Bs[Fusp, tt,
na.9l).

B cryae HeIrEHoEplro, ce!!r !aro8 arrrra cyscrB€roro ycratr-
Br€rcrr 1160 nplxoAnrcr ltaalb cficr y ypaonaml (8)-(9). Quaro
06qe &aq&l cdlrHrotcr' aa rcr[Drr€tfler tono. qro r acrultoflltae-
crot {op4rr6 6)A)[ ,3sH*!Ecr roo{sogemu n1n ht .

5. oommr, fireptot ll!,nrltg llxrofioETlnqecEe &HEld.r. Ilo-
ncrrx dr an -
nporcxErporar6 nopolxtlscryD [mrrercr{r! tb|HaliD B€Qc!8elI|orc ap-

rln enss f(r). 3qggra orpenBlexnr rc{Sgenroa t. 
""QAr"", 

*
HarqlarD ion aIlcHoPo p€oeHrf ar l8e$re i (u6) Ms I - I,...
...rtr x BrrtrlcJet fl no eopryrar (106).

B ;rpaanemr (116)
llr poerue emr

9[rr-.,... ,rrr"1= .'*t 11*o. al)a,/5rt.

a. = (1:999-d' 6'cr, 1=1,...,t.r 3(2+cos ah)

I(oa{Or$emE (106) cyrr

t.= qttl . #-o r[x,-",..., r..r] , 1= 1,,.,tr. (ii])

oopayrr &nporcrrarr c laldrn r(,o@lryeH"a5l rcl'Batno,rxpJD]

rsaagn ear ' a sxaqrr. r WflEIot cosc r ala r .
B acnmro[rqecion {op.yrs (4) 6ylet

co + ar(h) =t- ;?*"" r^= o(he),

r.e. cgoEa c roruocrp Ao Erra nopEAta o(h6) oHa coBllqAaer c

oopr{rro, rHroFrorrstoHnoFo cn aSlA, qto, co6ctBgtdo ' n creno8aJo
orleaD.

6. iDolryrgi rnremorrloroore src.nor€rtf,y 9(r) = ed . B srox
orytas 9[r.-r,..., r...1= 6'-1 11+l cl)'/6lr .

BoqAer o6osraqefle ,
(l-ch ch) I
3(2+ch qh)

d=
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ypasretflr (II) ygoareuoporci cle;\t'lqnfl aHaqerf,tor ar

.-.,= .t-'d(1s.4.d), ao= -ecr614. .ch; '

"t
CI t d, I = 1r..., tr-1 i

""= 
*sn'-t d(4+ ed) , at+.r= "at-r 6115. 4"-ch1

iDolxyrr a xFpaDr
ponb

Iim{|IxqlsHaH bt (I0) ntr,rHrlram sHaqeHrr3

2hrd,
d.= br(r) + 

-f[ro,..., 

t.] , r= -1'0,1r (16a)

t'Ae d-r= 4*15e-d, ao= -(1+4e-&), ar= "-d ,

i'.= u-'.frl . r;P-o r[x.-",.,.,r.."1 , L=2,...,n-2, (r,t6)

2hrd.
br= b,(r) . ,*n; ltro-",..., tl , 1=r-1,r,r+1 , (I4a)

rAe tr-.= "d, df -(1+4ed) , trrr= a+lSeoe,

B acrmrorrqBcxon i[opryre (4) pn orpeara [*r,1-rl
co+ cr(h) =3 - ,;i-* = o(ua) '

Cnosa rrreer roannxxrelrlorrr$n.
?. nparorrrecne p8loreHnEr$r. o(err rom$Ho, anflporcxlar[n r

[HrepnorlpJDqre sqA$lHtp lb/rrqM, creAJrer nFfl€H,lb c rFrb] )lleHb-
[e8rfi noFp€oHocrr npr6rrrsnnr. Orx oco6erdo JlfleelBrl npr o6pa6oare

.q$ofir c qAno, t{ ,lofi re cerrol sHallerotn HaaaBncxroti neperemroi.' B

osor c,tr&e Ee.lrnflHl ar EErrf,cr rcr Bn cltcaen !4sstterf,fi (8)-(9)
o.qrrn E:rr a aaror EronorlErno rcnorrEs!,Drcr a qopryrax (6).

' Ecrn Snnpof,qlrPysr.ar fr/HnF nlEAcrauella fOtErO cBO{Il 6HA-
t€lctrufi 8a @!rgr ro lcraei EonDoc! ra4tr ls cner npe,o,norrcta? B

o6[Fr crl ae croNE cnorHroDarb c,aerry, xH?epDonrpllB4Jp crGII€H -
HJl! fr[rEID rr. Ecm re sq,(atcIrE EHaqeltrlr 6r sn f, sHaq€'lllar n-

68
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iof,-ur|6o srereHaalxofi ftr'ln-
ry, 0(x) lro cl€,q,l'er npe,(-
noqeclb cxerB c noc,rqAHei.
B aror cryrae xcao cr-
AEI6. rltO E acrllrTorrqe-
crof, {oPryne (4) pexroar-
cs roo{Frr+remu r npr cre-
ngnf,:( hi,n >4.Ho oror Bon-
poo rp€6y6T cnel+{arbHoFo
paccroTPeHxt.

lhroxeq, r[oluylu ,lo-
r(aJrbHofi annporc ra4[I, tlH-
tepnoJ[{pJD4e 84qaHHE6

tbflnprx, roaHo rcflo.lrb3o-
EaTb AIf, CrrAlltDaflnf, llc-
xoAr{r{ .qaHHira. Ocrasrsf, a

ctopoHe noAPo6rM aB8.,rx3,

nprBqAer pa3!,.rrbrarE wc-
,eHHOrO O rcneFtl.eHra.

0Snrnpa er paccrarprlaJracb Ha orpesre [o,r] , rne sa,qaaa -
Iacb cetta c laror h = I/I9. Sxammn {lmrusrx Ha ce{me oq)yrrJlt -
Jmcb c rorDrocrbD go 0,06 r sarer o6po6aruBartlcD rlo {opryrar (I)r(I4), rorlro sHaqenrr He rorrF:a orpearB {xftcrpoBarrcb rorao. B
fa6rriqe Aarlll TottHBe aHaqeHxr Qyrnfg na cerre r psyrbrarH cfJra -
msatfit oT, {0, {"" npr olnol, ,qecf,rx r cra rrepar[tf,x coora€r -
CTBEHHO.
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