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IIAPI8OJMqffiO,TE X.CIINAfiU

B.ll.ltsacos

llceregoaan xord uacc napa6omuecrm cnnafrroa, o6o6q@hr
craigqprxrt nqla6oumcrue cruIaftu Cteuuxa-Cy66orrHa. 06o6qeme

Aoernnagrcr ga ctpt HaJrdexxf, caegeil He EtrrwHH craqroB trpoxs-
BolnHD( crura,hra. Oto nogrc.laer EoIJ rarb nn[el]uo:rrfirH, ruenqffe ey-
qeglEHH[t Elramt{qecEre qrem.]lqeq[Ea.

BaegeHr,re
B pa6oce lfueruoy r Henyca [I] (cn. tame [2, c.I93-I98]) 6rgr

qpegncen eJrFopr{rx EocrpoeHrr ry6ruecnm X-cnaafinonrocHoBaHnHn Ha

BEEeHl(il B Crp]4sr.ypy eualtra N nqrereqroB, peryJllrp]m$x BJrt{t8rHH

cratlBoB rrqlofi nporeaognoil ctr:taftta. 9lo nosaolasr noBmarb rorr -
xocra npn6anrenlrf, r{t{ropnol4pyexofi ft6trcgrt{ Ha r{ror{sBotbnoR HepaBHo-

repHon.@are rnr 6es raror.o-.m6o starm?eJrEltono p(l4peHxs snl1poE -
erxartlBrr csofi cra' cyqect EnHo cmtra?b BurucrmreJrbnue saqlaru. 0n-
palerreHre X-cmaGros ttaeruoy-ttreryciF6uo o6o6qqro s [3] xa Erpo-
rqi r.racc HeEpgpErEIo grilQapempelamn rHrepuorf,UoHnrtr r1rcorrro-

ry6nuecnu rroroqreHoB. ltomrrafi r flopp [4] nonasarf,r trror pac -
era,U)nBat mteftrym rodrnaXm .qBlD( X-curaf,noB "Hanl€Htuefi pa6oru",
rmto noryrnta qdrrrerrfi eo:ra,trn' ro"OPDil Epn qtpe,eJle*$tr olpa-
HrqsHntr Ha @!Ey ysroa intqnolrrffl o6ecuesraaar @rrruecrr ra-
r3,D 116 rorrHoglb qlr6nmeun Ear r craqAaptn[il ry6rtrcrrl emeltr,
Ho c lrcHu[nn BEtrtlrc:nterbErrr serlrasaxr. B [5] pasyrtrmu pa6or

[Ir,3] 6unr pacqlocrparunu Ha oryaan rlqflparrrqccnm X-cruralhroa,
norEa $ratErrrfi nmcpnoMpycrol fiEtlgrr cwt&8cfi sqAaHHmfl B c€-
paprnq oqpesroB nerocqlol Epfl saolrtnon HepaEHo.E)Hofr @anr.

Ile.rr garurofi pa6oau coc!f,! B qpog,slaBlenxn arnqpf,rroB nocr-
poexrfi r tccJregoBaHxx caoleta qlr6anrerue f,H?epnolla[{oHrlEtr nepa-
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6onmecrir X-cn a[HoB,o6o6qqE cta{qaprxrr nqradom crEle ctrml-
HH Creqtc{Ha-Cld6olnna [6]. B olmqe or ry6rrocrrr
qAecr r@ro 6os rasoFo-rn6o !rcrcHeHnr a,rFqpmra BBoLnr6 perlmr-
pyexue PaspEBrr He roDio B srarlcr0{i EPflsBq[Hon coraEarHo r E
gHaqeHf,r caroro cn arHa, ttlo xore,r 6ilrb nole$ro IIpm rBxgl,trolt[n
paE HBHTDC 0J,Hra$[. Bo$rmrocri rcnorbsoaat[rr trpaAcraB,r€Hnt nEla- a
6oJmqectoro X-cnrarhra qepe8 rloirem[ ( aHatr6Hxn rrqron nparsEoAHon
cmafrla B ysJrq xHrelrnoJrf,Irr) nomuaet nrtrrcrxrerbHJD er[Qerme-
BOC!6 ltpe!,lanaaxono aJrrqprrE.

AHetoFntro ildnBcr0nr X-cttrafiBax ga cBT tMq)a trapoaetpoB,
cBfioBBetrqrx B,rrtaHH cramo8 trpoHarqAma( clrraf,na, lAeorcr uoDn-
[arE rortrtoclE npn6ml3 i Ha HeIraEl(gIrHo[ cerrg nJrx cJ,qecrEH-
Ho cr rarb BHtrr{ona"eJraHrG sarpatB no peemsarsr rnreFrorr8tr Qar-
rrqacm 6ss y*rrrGfif, norT€trHoclrr qx6firrc1l{i.IlpuBq[x[fr luc.[eH-
rftf, npmep noraslBa€trr qro uE a6orficecE{e X-c,rJtrftu c )rcBsrd ro-
r.!E 6mb rcnoJILgoBaHH [rt nor! Iettrft rtrxBEr( c SqAaHrM xaoFe@r-
plt€clcrrfl x4)arceptcmf,a,[i. $o uossorser riafi€rfi8cf, Ha q]at(trtaac-
ioe rtpxxer€rf,e raron cnrarxos IJrt p€[oHr{t sqEaq xafi rofi qrailxB,
Fle sroHmrlDtoctD arDopnrnoB r{ EosxGroclb norrre rt q)x'tr c
HyrHl'fi xaqecrEHHtlfi xE)am€ptlcrrRarn qacro olaguorct 6olee
BOftmr nol(aaao3raEl, rrgr Erconet rouroctL
{yfin$fi.

Frq[m

Ilocpeneaor ml!{epera$poBamr no dE ale{py x nocqroenrt
dulatHa oa cluralna napado,fltreclcle X-crualltH rorJn 6Ea6 qprrlr€l|errr

lrr ryr6rxrelllr npcrsDqAHtc rtrlrgpnoulrFrofi OyHr4rrt cf,a|Ile clorc-
Hn cnraiHa. Bosxcro rane nocr.poeEre He Dt ocHoE {o!l|.yr qlctan-
HoFo lx(HopettrulroBarf,n Ha paErorerpHoi cerr€ rrcot(ol roErosltl.

na-

$f. Iloc,ranoara sqqaru. Orp€pelrrqre coorflo[e nf,

nyclD Ha orl)esns [arb] E ysre pas6rsfl, a: a=ro < rr <...
... a t=o sq[aHE $urrHrr Herdrqrol iDynqtlr f r = l(xr), 1 = o,
1,...I.Esorer €q6 qany cariy a = (ir | 1= ol, ... ,tr+11, nora-

.Ii f;o 
= 

a, ++r : b .
napa6omltcttrr X-cnnafrror

Far ir = (tr_, + tr)/2, r = 13 r..

sorx Henpepxrryn fifin1tm s(r) , rotqpa, Ba rqg,orr rs nnr€lrlanoB
(ii,r-r+r) con![ae" c neioropraa tBqqrattr rroroqrexor s(r) -
,.!o "r,(*-t.)J, r e (ir, i.*.)r 1= ol,...Jt rqr11l3r rrornr -
Drcr cooaH@eHrr gt(ir+r + O) - gt(ir.r - O) - cr(g"(i..,r + O) -
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- sn(ir+t - 0)), 1=olr...;N-1rrr yloBle'lBoprr! yotoilmr s(r.) .
nf1, 1=Oli...J.

IIpr e.=o cura,In 8(-) Herlp€Iruuo gn@portgeJ,ex B roqE6
i.*, . Eanr c.=o I.[r Bcex I, To trorrJ/eaex napa6orruecrufi ccJlarbt
Cretnra-Cy66osna [6], nrarpri narqrqlrarp EponsDoAFyD Ha Bcex

r Orpesre [a,t] .L ,Urn o$ro*raltrroFo qpeAalolIrE cruallEa S(r) fl)e6yerca sqAeE{e
qraHt{l[ltD( ycJloErtr, E rartsglEa rotq]u paccrcqprx ycJtoE!{fi oAHoro
xs cf,oAll@ tf,lloDo

t. st(a) = fj I 9r(6) = 3r.
II. sn(a) = f[, s"(b) = tff.
lll. xcaonnn ncpfiorrqHocrlr g(t)1.; = g(")1a; , t = !p.

XX. sn(ir{) = sn(ir+o), 1 = 1,ll.
Ilotmu a. = 8r(r.)r1= ol,.;.rN. Tot1a AIr r e [x.F^rr]

s(r) = [1 -- (l+e.)t2]fr + (1+e.)ttf.*n +

. + [r - tz+e.)]]ta.^. -Ltthrr.*r, (1.1)

Flehr =rr+t-rrrt=(x-rr)/h., g.=1 +4ea, ea= c./ha r c 88-
xerofi lreeoor mlI,ercoB t n 1+J. (g, ealrxaelcr Ha D. = 1-4c. ) g.na

x e [i.*.' -r+r]'
Xcidue-rbrr1lepuErocm s"(r) B ysrq cern{ a [eer crre[JDrgtD

cucttry clpegeJrruo( coocnoerul &rr nqolg,eBf,s Eqrar.Bq]oa culafi-
BA:

pr-rlr".-, + (2+p.-rlr. i.F.)u. r {spsus*1 = c1r (I.2)
t =L3r...$-1 , .

!Ae
lr = 1- Fr = br/(ht-r + hr),

:.3-

S

es = 2(1+p.-r)^.++ 2(1+qr)pr+*

Iparrone (I.2) sarmotcr c nfrqlD lpeffi ycaoul Eel,oruo-
JIEHHDtr BEUE TIEOB.
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I.Do=f3, Dtrtli.

Ir. (z+qo)no . %r' Je(l+q)E-euot;,

&r-'\-r + (2+ry-.,)1, = 2(1+pn-r)

e

fp-tn_ t 2\r-.{ '\-.
0. Eon f(r)- [epxonrtEctrar ihlr|taDr c nolnrolox b-a,ro, [po-

lomar [qPnoarir6cE o6Paso. @tny a !i norarar \=ho , h o ro ,
tt.rar , rmro sattrrcarb yc,ro e (I.2) 6 loqrg t. E posyrDtate
crcref,a qrpeAer qr cocmq!€lrx, Itri nePe|rcl?oB !r ollf,tb garltru -
etct.

rlr. n. + n^., = 2(fr+r - tt)Ar, 1 = o,tr-l.
lo acer rr*5per ciyqafi. Eqrrqg crcr€r ,rm! crporoe ntalo-

Hanbnc npso6rqqarue, ecrx srnolrDHo lrcro e lcr | <1,/2, r -O,
1,... lI. 0!o o6ac[eE{Ea€t cllqec[BoBeHte r elrlHcr*rnroerB lrd[oHxt
gtrr cfic?eu, a crenoB*reJrDHor clqemBoBdote r ealtHgfBHHocrB
coo[Berer 8yqff nx napadoJmqecEtx X-crrJta,frro8.

Onrerrx rorolqno Betta c npa$[rqecRofl {.orn q)orBt lapraH-
rH BH6qla [apatrer?oB c.. Ecrr ace a, - l/1 (rnr c. . - V4l, ro
crmara (I.2) ctanoBrtcr ,qBy:(q[arorarDHol r Hef,srecm*a !l xdro
crp€[errrD polrJEpsmHtrr o6pa8o., He rIrr6€rai r rrFqpmry nPoFoH -
Er, rno cyqeG[Erfio corpqaBr aEtlrc,rrlerbHrF saqnrr. IIlx o?ox Ha-
.mqtlo lra,lotllutono npodrq[aflnt o6e@arfir lrcrocrsiB@fE En cJfl -
leJrEHOnO npoqecca. Ecar normnrr 31-t = -3r = L/4 , qo ig ,--!o
l4raE[reHrr, cxeisxH (I.2) nG6lr

t, = lr&* P.
' tt-r

Ha rurepaare (i.,r-..n) cnaalhr g(r) ctanoEmcfi rorarlrlrr x,
ratt Hsrpytrxo trpoFpxrD, codtq[eat c ltsqaparHoi nal,a6olofi no qr3r
roqra[ra crcmra (1.2) pacnqAtatcr na AEp ngonpoEarlHr€ no[cncte-
mr. Aroi fia8r, B qa(,rHoctx, rfrg! 6r b tcnonbgoBaH Arfr pac[apaJr -
rerrBaHnr BNrrtrrcrsro . [I1n c. - O [rl scax llk ll I . tI/4 cnnafrH
3(x) 6J'I6! cocroarB ns 4a1m "nenlrpx4o Arfurtr[el,Exun napa6o-
Jrf,qecBnr c0ranHoB, crurJrqrxca E roqr€ i+r. [or!fi4.renru qgnono

xg sTrr cnra[HoB 6]4yr EpeaSrf,rBcr HosaBlcr{ro oa Ro3r[rl4reHroB

N)yFono. l[ar 6uro otFtreHo e [ 2, c. I95 ], ratol Brdol] .r xfier

.t -t (1.3)
h I
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npeAetaBllenxe cnraha g(r), I roroPox 8r6e[o EerfifiH ur flprcyr -
crEr! naparctl,u Ir = Sn(rr), r = Olr...Jt l.epoore elt{r Hs-
nsEcmDD( ,qrr :€ ftrrir+r] ,Eer

s(r)=(1-t)f.+tt.rr+[(4t-{+q.)[.-srltrr]thi/8 (1.4)

c sarsHon Esranl lqAercoB I tl t+1 (ql sancHrlcrcr Ha pr ) Anr
r G [ir.r, tr'rl'

Ji:i6nc-ftinpapuuocrf, sr(r) B ysJrd cerEr a parn@rmno cre-
I(yqen cncrler3 dlpeA6r@rfi coorH@erlr[ Arf, n{ranerpoB cturatrHa::

p1-1ll1f,1-1 + (4-n.-npr-e.1.)xr+qrtrrrr+r=dr,1=1rAJ-1,(1.5)

FA6

a =4 ( t"'-t' 
- 

ft-rt-t \-t [.-rth. \ -h. h.-. ,/

Qrctexa (I.5) salorra3rcr c nor(qrD q)$mr ycro8ml txBa f-Iy,
mroptF B Aarltrd o[!Fra3 rtrrxdP€re" I

r. (4-s!)ro+sorr =# t13- .rl,

h-r\r-,.(&h-,,h = * [.U - 
t';il-' 

].
rI. xo = fl. rr. ri.

6raa rcflorbsoaaH, Hrtlpxrcp, AJr, ycqraHoErr ocr$nrrSrf;, uprclErr
o6urgorry nq)a6or.racrory cE arHy [6].

Boree ygo6rtrr r nprr PactFfq ruraercr AII|F@

lll. B nepogpacro. e'lrlna€ r (I.5) go6aornercfi raros rs !4raB-
ncHnc c nnAexcor l.tr x noraFs9lct \Eho, h=Io,lh+r=Ir.

Ur 11{111 , 1=o ,f,-( .

prqB crc[er rnFDr AranGarbnG q)c06rq[amo
ra!-
EU-

IIp 13,

x Inllfiar ,.4 !@aEroHxc Ha h

I sl/4, L = 01...:A{rBo EoBr €rry6r( cr}^ur(

rtreratf,fi E qaJrfi ln,.HEorcHr{ tagla B[rOIHrrct rD( ryx(blcfltrectotx
dlepql naPalmca"l 3TIl cngreflu olHocrifErDHo nona-
t=EitTrn , qxospe&nno noralaa !.= D.h./4 . ii^ = t^i

r-r + hr. Ilooe qqemrna acel

7
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qeracoo6pa$rc nrtfrcrrtr r@{Sreronrn
xa nqEorlt€st€ [ir ttrr] g(r) = tr+(*,cr)
no i[olryJran

P.{.-4sa+Scaual Qa= 1+4ea+ 8s.v.
n r o4tsq!4c (I.2), (I.5), 6tnyr

Qr'
arf,

I CrJnE ToGHTOB Ir. &g!a -
nE"b G[t oFoe NrarorarEroo 4P6-

.Ll <L/2,lutl<1/4 n coo" tsl.o"Fltrta,
= oL...n-1.

o6o6qcHr6 ncrmra napa6oJtr{lEcroFo X-

n Firfrr Et

4....A.

uu = (t -t -r),fu-r+[r-.ir-n+(q-r-fo-r)ir,
u. = (r..r+.)Ar-(hr-ir)ir-arir+r, 1=o 1,...,f,{.

Xqro pacclorperB lanra 6otre€ o6!Bn eJryqrn nqladomcocroFo
X-ctrllllna, [oFAa ycroBre HeupepH ocrf, cnJtatrHa la,EHierci Ba 1?a-
6oaanrc 8(i.., + o) - s(ir+r{) = ,r(gt(irir + o) - 8r(ir+r-o)),
1 . o L... X-il. 'llcnolDgoaanrc ?aro[ ioHsrp!@ix rcsr irasarbcr
nofioslrir npr rHrot solrrsr paq)nElrfl fiaru+rl. &ra IIotrJ rrIs pac-
*rnu coclroErul locraooo oaor !E B Erncaruu( sclc Qaprayrat
napanlpr D',e' . Ha P. I (1 - rlc. + &^r.)/(1 - 8c^r. ).
- (1+{c.+&.u, )/(1-&. v.) ( v. = 0./h.) B crlnrs HatrJloros

7

o6"rqnane; EanpDlapr upr I

l3r I < 1/8, lv,l <L/2, t

ll. J'l-f,r 1' 1r1. Br?yAro noBselr, lEo c!fi lvt' na-
Ilycta 1.(r) tr{ra6ora oo rlrer rorral: tr(rj).

Tonge

PeqroB rr r ro Epcmc&rb B r!([c

l.-,t [4.-r-{(rr-r)] +(2rPr-rtt+Q.r.) [r.-r1(rr)] +

rQ.u.Fs11 - r[(r.rr)1 =o' 1=1r'...I-1. (1.6)

Ilolory, caeAya [3], xcao paccxo,Ilclr napa6orrttqqc x-cora.,hH
(yre e yaran, aoo6F Fotqrrrna cgrro 6. A ui ), A.f,; f,oiopra( crc -
lcra dtpolor @r coomorro l ilra! rln

lrlr-r + Dr + Srrr+r = lt{(rt-!) + {(r.) + B.o!(r..r),
(1. ?)t = 13,...&{t r

tIe E[r norrDr r clPororo DrrrcurEHoro qDo6rq[arrrr, Dapan!f,p],D-
qeFo c!,qecrBoDamc n clFBc'EHltoctl c[rafrra, rqccrFrtrot r cra
lrr Et trqEolotlE
I .raorxocc;, 4r l.t= Br= O, 1

llrl + lSrl <1, t r 1.2r...I-(.
- 13....,r.if. Er nor! &r sqle-

6ornqrcnl :(-cnttaltl tlmttrml.pa6old, y rolqnno r., 111,2,..
...,f,{r !q[-!cr colr.cno (I.3).
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AHr.[oBEro (1.6) cars (I.5) rol'Jr 6mB re cana B tlAe

n.-i r.[rr-r- r!(-) ] + (4+.-rr.-lrrt) U!-91(r) ] +

+ l.r.[r.*r-oi(r) I = o, 1= 1P'...F4r
i, ctreAoEarcruro. EDr nor!^r6Hx, o6o6q4qr ncr*rna X-cnnafrra roro
tronni Eo Eyrx prcclolp€t r cf,gl€El

lrrr-1+r.+8.r... = e.9!(r)+{(r)+a.o!(:),

r - 1P,...I-1. (1.8)

Orsrir, r.ro crooo (I.?), (t.8) [af, qacrrrr q]rq{ cq[ep g! ce
olrrclD!,qnc cretrxc nrr rJ,6rqocre X-cniafrroB n 1xcq)ofnrn ry-
6rttcroc cnrafrroa [2].

Ilq,ar.gll)n Dr. Ir ro!!a s86rParbsf, r rs rtr,Jrnor coo6paelnrr,Hr-
rynrcp, rcnorayi lqf,rgcxd rm aqalrrard nq1xqg [?].

!2. Qcnru Eolpdrocrr urmellrof,qfi
llor uoape6ymce c.tro4Jq[o o6osnaraur: ll . [" ' ! . [. - noprr !

qtocrPaH6Ba
olpaHrlsoltr

Eq[Fot trot ruf,a 1-1
E=Yo.'

HatrDapII ntr Ha [arb] oJHn$[ o[arb] r rlxq)riori r
E c!,qCcrFnH {yrr!$[ LJa,b] thpas rl[',u

[a,b]
I 060-
trpor!-

0yr r -
iPae -

I,n,[,

(22)

srlat x Ecccrro oyHie c !6coD{.Ho HcnlrapuEroi HA

x l-fi npansBqAHot xs LJa,bl. Ilorcf,r

.[U[. Ecrr 8(:)

ycrollrll
n p r lcrl s 1/{.

IlHrapuornpyar
y.qoBr€rBopraa

o,qxoto f,a rrnoB
1= Ol,...I{;

qnl
IHI
fo

r(x) e rl[a;b] n

tr!-!ll <+E'' ll.. r=01....r. Ql)
I0fm[1Etr[Cl ). PrcclrcaPIo., Ha[prrrpr clrysd q){f,rrrtlr ycro-

tl rf,n. I. l{! yt}.t€r I (I.2) c yrtalq q)alut ycJro t ,qrr rar3-
tacfi[ Qr: !t-f I rl3ar cf,c.$ory
nr-.r.Q.-i+(2rn.-rlr+e.u.)Q.+t.r.Qr+r4'! ; t=4 P ,... .f,{ ,

I
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ngc B omy Qqrylru Teturqn

8.=rru!-., j'o( t,n.-., )r\r.- r+h.-, t)d*r.nildr-t,e.)r\r.+b.t)ar

r r( t, pr-r) = (1+pr-')tt-p.-.r.
Olemaar xHrer?aJru rroqre[cfBor Heparncrla flilnrgepa, Efto[rx

ga.t =f il3p"' ll., t=1 3,...X-ilr f, lan ras upr te.lsLA, 1d,

1r... r$-lryarpqa cf,creru (2.2) nlper flxaroHaJrbnoe npeo6aagarue
ar - 2, ro &Ifi no,Iyqon[E qoHM (2.I) o&aerca Elrfinentlrb cregcf-
me ,[.I re [2]. Anatorntcro rrecrerJ,Dror crrJ lan rIraBBu yerornrfi rr-
na II, lll. Jbrra goraoatra.

llcnorsaoaarfle ycranoBlenHorro pe gyJlbrata nosBorrter Jrerro q€-
Hf,?E FJmqlrHH cnarnoB npotsBonHoil, cqrlafilra.

Tas nar coFJrecno (I.I) ol" = g,(ir+r + o)-s'(ir+r-o ) -
'f -f- 4e.(n.+a.*r-, H ) = 4e.[(n.-ri) + (t.*r-f l,*r) + r], rge r

oray Qopupru Teillqla

r = hi f *a-'rr' (r.+h.c)dt,
0

ro, qleHrBar rHler?ol c nomoqtn Hepa*HcrBa lSargepa r EITnreHEfi

Jrem{y, npf, ler l= 1,/4, I = o 3 , .. . N-1, Ha(oI,mt

lult)I <2lerlf,tF- ll.s Ep*;1., L=o,1,...g-!.

Otexrr,r rerrepB ltorpemHoctb nollrqexlo( c norqtn nqu6orrue-
ertx X-cnaafinoa npr6ltrtreruril.

TtsOPBtA f. Eclr s(r) RH.rcprrorrrpyer
i[ynrquo f(x) er][a,u] u ygoBrIct Bopaer
rpaeBHu ycJroBllax oAHoFo IIE TllnoB
f, n, E, r o n p n lcrl 3!/4, t4 1,...$-17

1 s(')t*) - ,(')1x) [(o s c,f,,r-'ilf' ll., r{1, (2.3)

a

-a'o

,

1'

rIe co4./16, Ct=1J/24 e
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ACttmAmllEGm. lle ifqxy:rx (I.I) cllegye!, qro Lra r € [r.,
i.*r]-ii-)-t(r) 

=oF. rr-(rf)tlur. ( a.-f, | ) -f ,t'u. ( r,..,-f, l*, ), (z .4)

Fle B crJry {qrrylu Teltropa

, = ]fttr*n.)ta+lra + t - ( 1 .+ )t')r r"' (x.+h.t)dr +

,#it'*.)tr-r)-n.|1-t)r' (x.+h.dtrt'

'1.

0qenrear msolpaJrtr [oqpe[crBo{ Hq)aBHcB Ba Fbhtgepa, H&(ognil

lr I s s(pr ,t) 1t- ll. ' nge

t-fuo*r-Pr-']* ostsa'
e(nr.t)

r t[eft Keft

tl2-(2+e )tl'
P-(t+n.)tel2

* ' *|-')$' *r. =' =*'

Ionga n cmy JIemrE rs (2.4) H$(o[xrr

ls(r)-r(r) I = [dn.,t) . 
t(al-t)]frtllf,' ll.. 0 (n.,t)E'p"' 11-

4(r.,t) = {(0, t/!=q{2, L/U* ro trepBai
o3tSt/ z

o{prSa

oIlsHor ( 2. 3) y.eauoaJteHa. &Q$epens{pya ( 2. 4), aHeJronmEro noJrJnuu

oqerxy (2.3) rrptr r - f. Teqrxa ,q,onasatu.
ftr qnrremE orucrt{r, qro rlpr Gt = o, I=oJ. 1...$-1s oqgH-

m (2.3) xreDr xgsro c noc?orfiHrror ao4/24, cf7./6.
Ilprqaaaa uapa,treqrarr e,r ctre$ranrH[te $t8rtsHrrr xoluo cfi€cs :

EeHHo noBucnrb Eot[roorE tpn6arremte mmepnolrrl]lEuoil (yanpor a ys-
lu cruailna. llrro 6ygyr renorEsoBallr o6osnaqufln s. = s(I.*r) ,
1 = 0,1 ,...N4i p = ,.DtT_,br/h.r .

IEOPEIA 2.8 cail' "g(i) f, H r ep E o Jr x p yo r r[yn r-
qnrc t(r) erlt"ru] f, yloB.r6trBopfier E6

II

ttg



Pr oIrrrrcirr tpaa !Br
yc;oBiEr BrIa

Ei = t(ir+r) ,

y c r o I i.r I n ! I

a ,qrt CCarr a tunortaao
"o llpr

1. O,r-1,

L = L 2,...8-2t

t+r) +

(2.5)
oFPaBiqc-

Hf,O p s 1 <L + 12,

3a=
-h l.l I

4( Lr- r+4hr.ihr+ r

.!r

E.. . [tr.-.-h.r r-4 3r( h r- r+{r rrlir+ r )

(2.6)

cnPaBeAriBa oqtnra

lsr - r(ir+r)l s $ tr'"[., :. = 01,...,n'nr e.7)

rA€ c = 2(t +2t-i)/$ +v) . Ectr Gcrra a par-
HOrepHar ro

l8r - i(ir+r)13*F'"[., 1'01,...I-1. (2.s)

!flffillEllECm. tht1ly$ro noras.rB, trlo Errrr&HE sr, 1o o.
1 , .. . ,n it cBtsaHH cooaHdattr{6fl

a.1,.8.-r+(2+a.Fr+brlr+r)gr r Dr.Fr+rBr+r=r, Ldrz....rtr-2, (2.9)

)tq[s or=(1+ar)fr+(tbr
Facorqrynr, Hahpmcpr

a.=(1-4:.
h;l'thil{"au

cirlafi (2.9) aJrr i€fiarclrr:c u.o6rd(i.rr) r I = oJ'.... ' 
r.f,t

rxa$. cf,glorJr ylrafioHf,t

artrur-r+(2+!rprrbtlt+r)qr+birr+rur+r=Er , 14 P ,... &al
uo i]tr-r io, J (2.10)

rlo tttlaBr8 qasrxr icnotrErn pesa*eme Eo {q[ryre tolf,ol,a, rco
!&calD B .4[a

rl

t[8

t t/t
+f dt,e; l.-,)t '"(rr-r.h.-rt)it J{3, rr,tir-r )rrY(r.+h.t)d.t +
l7, a

12



I y'z
dl-r,br,hr+r)f rv(rr+hrr)dr+J d1-r,br,trr+r)f rv( x.* 

r 
+h.. ., r ) ilt

"1"

o
c fiaIg$e,

hrI?F".^.(,'!)"{r+a,)t'] , o=c r/e,

L/2srEL.

BB6rpar er coFnecHo (2.6) r opnraar .m$er?aJrH noqPcActBot

Eepa*Hclaa ftrlrsnopa, natqgxr lE. | 3 -11irp'?11., 1.1 3 ,... $-2.
IIpr sraomrenrrr yslonnr p s y < 1+t/Z lrarprqa crcrcxrr (2.I0)

r eer .qxarcraJrblroe q)eo6raflarse

r. = 2 + n^(t.-1.) + qr(lr+r-Fr+r) l

.,^+ (+- ")'

=r[r.r#
h.-'t2hr.

rr-or ,i#

{ t,a., h.-n) =

a

h.-r*&.&..n
&^ t h.. 

a

hr-r*&.d.r, ,r_orl .

1,+2 zzJd,-=c>o.
1+Y

=2 1.p
Ilorory gln noJlrrterrr dleHror (2.7) octaetcr qpri€Hxrb crc,(crEtc
.[.I xa [2].

B cayqa€ palHolrepro @Trcr a AJri npaau( qactrel crc?atax

(2.I0) rrceu qenry le-,1 = $ llr '"[-, L - L2,...X-2tn ?ar iar a

eror crlnn€ uatprqa cficf€xu (2.I0) nreer MaloHeJrEHoe npao6nqAa -
Hre rr = 2, ro q[xqExx r oqcxre (2.8), pa$ee noryrcnnot B [8].
Teq:era goxasana.

llcnoJrbsyr rerqgrry AorarareJrbcrBa leoperu f qmreHnl?rlHo r
rEeAcraBneHrD cnralt{a

gla r c(l
Iry

sr-r-r.*z(r.l{..rff)r,-,.,rr-L*n"e-'.il::),.--.,"

.Fr.r), npn or?al €Brx p< t+fd reqyalro noay.ula qcn-

I3



ls(r)-f(r) | s -.lE irF1l. + !E l8t-n(rr+r) l.

Clcgoaareatro, cqrn -6patr uape*rq)u s. comaoro (2.
ty (2.?) npm p <:.*17 clurahr s(t) 6yner o6o@eq!ar!
[efrIm f,c totoroctb ttpx6mrelrxr rHr€lEorfip]'Bron 6!,Hratrn r)erl[a,u).
raB f, rlIllaplror@tr E8alpa"flt,trr nap!6orary no q)€r loqf,rx Ha ogrro

6),ro r. cn.

1"d. ,L,ral'

06paorrcr rqrepr i
rrof,eDectnEr q= Dr-fl. 1 = 0,1r...Jr 6ynan rmr

A.Q.-i+Q^+B^Q.. r=d., 1=1,2,....r{r QIL)
rEc E rEogEormemr f(r) € r1r,bl coFraclro {optryte Tctuopa

8! = [(1-^r-Br)h.-rh.-a.h!-r-r.tit t{ .
+[(1-at-Br)hr-rh.(h.*.-r) + 2al-rl.+ul ar) ] r|r .

c E[Bo€ r€Hmrr ranor. Crrotxx,
colracno (2.6) rreer larl 3L/4t

qro B cJrJnraa t[dqla lal,arp{t o! Gr
r = 1P '... n-2.

( I.7). Saucusar co olxoctrraarHo

1= ol,...I.
c lapar.GrPaloc

I, lll, rrcr
e noctoEfira[f,

Ilorarar qlccD lt=ri, Br=Fi,_..1 = 1P.....r{ , oqcmaan nr-
lcfpartr troq)olcr! BePaBHclEa rl'LIlP. f, to,llayrcb troryraau
nranoaarx trpco6rq[arrrer orocru (2.II), ! errqla tpralrc ycro-

t lnna I,[ qmroE[r. r qeEra lEr-tl I

noofory, Bacorat?rBat nal)a,6onqrcto{n
cr=O, 1 = 0 3 ,... l!I.1, x noclytrar, rer olo [arer@r
rcrbclr tcqeru I, r crlnaa qroffi ycroul
p(")1-y-1(')1r) tro s o,ir-'E-lo+o(ir-') , r.ol,
co=V96, ot.l/24,

Asanomcro tg croBmr (I.8)- upr

hi_.d.-i.+i

. oltjt^.,a.t.r)+r,(1-4.) 
l-10 - l. )ttr"(r,-r+h.-rr)at+

' p jtt,r-^., *.+(1+rr)r.1f - a, X1-t) tr"(r.ru.r)at .

s{r"1.,
X4trre H

h
l.=l^ r Bt =

rrghr-rLtrhh l- r+3h1-rLr+h I

I4
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n qrra fi ycnorrrr rnra II,[ Ar, l(r) < [1[.,t] c,rclJ€r qs a

lrr-r; lsa(1.oAFYb ++iFr'tL), 1 = o J....I.ltcoorLstrrr aro
HoparrclBo ulmra $JrDHo r qp€AcraBr*to cn afrr8 (I.4),Eptr ar'o

,qrr Boax r ronrqp. f, oqo! !r p(')1r1-1( ') 1r1 tr,.p,Et-'lp i. +

+ o(ir-') , r .' o. 1, 2, ![c co=]61z.e, c14/L2, c.4/2.
O alu, Er.o Epf, paccNaolpcrrr adollc napanrloE l.r. Br ofic-

tenr (I.?), (I.8) couqgot c coottrerB!,D@a crctoror.r-ntrr ry-
6rq.cE X-cn afrroB n ArcnpoftGtr rJdf,cocrir cuanxoa [2].

$3. lhcrcnroc $r!(npelnrypoBamre sa pa$orq)Hol cerna

IIlrcrL carsa A peEno.3pHa.a Aoslaroqo fJtq[rar nHsolrror{rF-
rae Qyrrqra !(r) ocprqxtrrs c naprqlor ].a. I [pe[troJrca r Gr-
-er 1-eir...n4' p{6tns crcmru (I.5) rd6a 6nrD lucafio a
lrq.

r! = fl-&r? + (-]+ cr)r,rlvro(ar), r = 01,...,r. (3a)
24

IIG?o.y, Eqg,ccaBrrn 9!o s!{rseHre Mr Ir, t..., a (I.,1) n
r[Foinrr prsrcal c no {q)roae Lt opa I toroG: =.rr + tbr, Ha -
rqrx

s(-) . i(r)+(1-1ect-ltt) S l\-) +
24

+ [4G+&t( i*t)-t+2gr1 gi : rr(x) + o(Lt) . (3 2)
f6

@pdrrpyr (I.{), aaarostcro rror

a,(:) . t'(s)+(1.ek+FLZr2) { r{r) .
24

+ [r3re34rt( c+t)*t(1-0t'e) ] ]i r \r)ro(ar), (3.3)

gr(r)di(r)-(.+t)br.Ir)+[:(e+t)+1439:]he!rr(r)ro(Lt). (3J)
24-

0qryru (3.2)-(3.,1) norroslu rqllrtqlrlrl! tror?{toctrb up.r6-
u!6rr BltfqEftacu israfr* 3(r. I rla.Erq-or cr!^D. Eo-

$



nJnremlDE coorHq[€[flr eo(penmT cI,rJIy, ecJrn B raqegrB IpaHI{qHH(
yoroBr{fi sq4arr BeJrrqrt{H f,o, k connacHo (3.I) rar BoenoJrbsoBarb-
cr coorHorreHilrilrr dto=du h=0, rAe {udx) = {xth) - {r).
llcnorrgoBerre @prya (3.2)-(3.4) rlosBorrrec raroie Jrfiaoarb totns
cyrrepo(ogxuocrr{, Fge Eqp4or npr6mrxerrra uorer 6rnt noBmeH.

Iloxareu renepb, rno Bosirmro nprueHeHr{e nqn6omtlecrrr X-
cnrafinog n gre npr6.rrremra qpo{sBoAH[o( mrcpnomplouoi ft6nryn
crape mqrotr. Oqr*crouce qpx BegeHr{em c.lre$mpno pesyJrrrara.

tEOtOlA 3.8 c ar s(x) rH r epu orrlrpye r Qyx n-
qrn f(x) e w![aru1 Ha paBHo.xepnofi cerEe
a r,r yloBIerBopfier nepl{oAl{q6crIu
EpaeBrru ycJroBr{fiu n\n ycnoBr{f,M Bn-
la

ur = f,l-elrt:l' . (-* + e2)a2rjv-e'n'fl, 1=oA, (3.5)

ntil f,e oiro=qih=o r ro trplr lel<!/2

lltt'',-r 
-S"E#L 

ll=t!*r "-rl I e | )rr p( *r r ) 
I-+o( rr2 ) 1r=8,4.(3 .6)

.qffimAmrlE0m. Faccuocpnu, Harrpxtmp, clr1rral rpaHxqnblr ycJro-
uf, (3.5). B npegnormenlrtr reqpeuu re yparreHnfi (I.5), sarrurae -
m!(. c nor@D xpasBry;roroaurfi, $rfi HeilsBeetnur Qr=ur-fl + ebfi' +
+ $4-ct)attlv + c'nttl , i=0f 1...g1 Rueeu ct{csetry

(1-4e)e.-r+6Q.+(1+4e)e.*r=t., I = 7;,2,... Jl-1 ,

%=9r=0,
tIe B crury {oprylu Teilaqa

c notrtrrrerparlxoil finngefi

de.r) = d - (1-4c)[t'* "tt *(-1* "t)r * e'].15t6224J
Tan ra,r clrcreile (3.?) n ro,r3rtreqnecs ns Hee gr@peqrpona-

Hxeu no a o{cteilH npn lel <L/2 rmemr Axarorre,rbHoo rqrco6lagarue,
ro, nprrreHrfi c:regcrare [.I rs [ 2 ] Hetogxu a"q. /acr' = o(h"-') ,

I6

(3.?)

ll
a. = utlJq{e,r)fvr(r.-.+bt)at * Jd-., l-r)fvt(r.+ndtlr}

+



t! . r,2, 1.6.
i. = - fl'+ 2euriv - 3e'hafv + o(h'), l'' I (3.8)
li. = ztl" - 6ebrl + o(ha),1=ol,...It. J

HclaygHo tpoDlprrb, qro ettr coolH@eHxr []€Dr reglo x r ctt]Fraa

ipsBrtr ycnodl &)],rfi:( rxnoB.
lls Qopuy:I (I.3), (3'8) Brrorlait P.arfiaune no $qDryrs Tet-

JIqra E toqm 1 = 1.+th' noJtywu

a,g
aa = tr= -fn(x)+(r+2e)ut t?(x)+o(u') , (9.9

o!f,lEa Henocpe.qcrEHHo q,r6nlBr. nepBafi t{s olettor (3.6).

Axaror.x$o a cxry (3.9),(3.8) 9n" , = lii. = 2c'v(x) -d' ao'.'

- ( 6e+2t)hf?(r)+o(u1, rno Aa€a Broplm xs Hlnniar nan qcnor. Teo -
Ire a 

'qoraaeHe.Ilpaxrrtrcraa pgafl gaqr{t JrgreHodreHHoFo tr€aynb[aaa ocJqac,rB -
,rorcfi n!a6x nocll)cHtlt cn aftra m cnraf,Ha, AJrr qgro looJraAoEa-
renbHo paamrcr norlllraexue rg (I.5) nntsapam+Oooaf,er no c otc-
TEXH.

llorhsyf,cb rGroltotr BeanpeA6reEHE( r@Qfrrl[r6Hro!, aa crcrer
(I.2), (I.5) Hery,Iqno nonJrurrB paerorerm,

n. = rl .* t1 -farr'rfv+ t-]- "'l{r1 * 
(^q - c')$'rl' +24' I ' L20 1& I

rt$ *g* . st) Atr"" + o(h'),4.',1t 180 8 r

rr = {-eur!'+ (-}n+c"harjv-e ,lrrl .(-a+ 3.4 " 3r1u. tf r +

.(Jl-l - €{)fhtrT t'. 1-L-9C.*4r G')b'rvrrr + o(a').$0 L2 1 4r8t 1@ 8 r

Ilcnorraya er, coour@aHrr n trpxr.{rrr rBroArrq, padorE [gl ,
r,offio noryctrB ilq[yrir tgcrcmoFo trr(ffiapsrqxpoDannr nr palxanop -
Ho, @rt€ rlrcgron rorrocrn. Ilglrger q[Hy raslD {opnyay frlc=o .
. -tl$-trrT t | + o(h') . Pa4nG6rcr, ntrn lHBqAe @pxyr l.xcreHHoFo's 
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nntlFpctl{rpoE f,r 1610 ncqrmE f,s 6orec o6qt oncrex (I.?),
( r.8) .

!4. 9rc.lenm rqtntop

l(ar 6rDro ooraaaHo a !I, rpr Hdqpa EapaDrpoB X-curathle no
trPetnry at = o A,, Br:ex

.q!a c0rafra, c?EjDqrct
16? 6}rlb

!

#lG r (=rV4 cotralH pacnq[aaacr Ha
a ro,uc {... Ilorar, rto sro! 6af,a ro-

,[Jla YsrP8lraHrE ocrglr-
rqrt, qrnclqrx o6flc-
na.y trqradornqocsotry
csralhy. C orol qofiD
Peccrorpor 4pxEp xn-
?apno[rqm rororGHu
Aaotu, !3r!!fi tl! pa-
60 [ I0]: {r.F(Ln,
m.$,a0.2r.22. u.5.
4.6, u.7 t2,.4,2,.9"
a, a.t, 4.2, 23.3,
23.4,23.5,24,26,S1,
(r.) . {fl3' 4I5,,u18,
,I5O,€I,5O3, 523.5{i!,
550,56?,5€6,58,590,
6a),860,915, 9{4,958,
986, 106?, II25). Pc-
lyrBfe? mlBapEof,Elxr

I

I
II
I
I

Ii.r i
.l
I
I
Ij
I

e!.0j.......
tli

Prc. I

cxn 6Ectt,olo rstl.-
xx, ,qtlllr[, trcl^ol{-
B c Eorqh o6rE-

n 06ra-

"'o nono uqn6omrccrono
2

,20, lDnrgctr u pc.I. ysr?dra-
Hm FaralaLrEHolo nq{rlaHrr rololGlloqll eoFrt xa Yruclrc [ 23'

cr.0' t r01f1...

l3.Il , clrcqq.ry oro.y o!P.!r!/ u.p.$py crr 6rtlo EPI[aao saF
calrc I/4. Iloryom Dar!/rEsr rldFr r xe prc.Z.
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