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0B o$ror cnGoE r{HTEHronf,rlo{ P[,3PHE|E( ovHnr$R

B.[. Hgacog

Ilpeg:rorenn a[ropxtuH t{HrepIIoJIfiS{r fi6npl c ol?aHlrtleHnrnfir
pagpuBaul trna tctraqor! rnqgparrqecrnu[ cnaafinaiflt. Ilorasano, uto
IlpelJraraeMas MeTOArlBa O6eCneqrsaer uarorua.rtnufr soguof,Hbfi I,JIf,
maflpaTnqeclo{x cmarHoB nopfloR npr6rtxemrr. PaecuorpeH Baplelr{-
oHHHfi noAxo[ R nocrpoeHxo rHrelf,roJlr[$ollHono cmtaf,fia.

$I. 3anaqa rHrelrfloJlrlsrr. AJtroplrrr

Ilyeu na otpasre [aru] rpe6yelca trHBaEIoJIIlpoBalE Eycotlno-
prrqErJp ftnn+to f(x) c oI?eHnqeHHEo{x paspuBautr rruta 'ctraqor' a y8-
Jrex HCRoroIro, @tttri A: a= ro<T1a .... <xN= 5 ._ 83r1cu eqrTarrbtqro
xHTepnomrpyeMbr' gHaqeHHt xr= f(fr+r) sqqeHH B Toqrclx fr*, =
= (r,+ x,-)/2, i=oJ. r... r-N-1,r-iipcrxa 636uqra p(r) ratrafi,qro
nnpaiouri'j(x)r(x) rcqpqlruBno. Irr qrcctortr 61gcr rpc.qnolene"E
p(r) rycoqno-nocrof,nHoil p(x)=pr* o gla xe[xrF.*r], i= 01,...
...r1[{ . Ta,raa fiJruqra ufiel 6urr noeqroeHe, Halrpmlcp' no npaE{-
Jry [I, c.206] po= 1, pr= p.-rf(rr-o)/f(r.+o), i=1,?,...X-1 .

.fir pcncme nocraaJrcHlrol sagaw paccroqpmi rqppaflrqacmi
cnJrailH s(r) , roropHfi Ha ra:i.[oM xmepB&rlc (=.F.*r),1=o3'...
... rN-1' coEtanact c Herorqpril rBqgrarHEr MHonotIJIeHoM t,t ]BoBrIe[ -
BopncT coorH@eErf,{

p.-.s(")(x.-o)=n.5(')1r.+o) , Fo ,1i t=L 3 r.. - J-1, I
s(ir*r)=yr, r=olr...ru-1. 

' --rt---r' 
. jtt'l

Ormemx, qro l{rr p.=1 , i= olr...X-1 t
parruacmrtr cnlafix [2] (cm. ranne [3]).
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s(x) - @urgayrHun rq[-



.l

Ila gg,rosacrom dponeriflr cfiaafrra s(r) rln6y€tci aa,qa[c'
q,aaffi ycJro r' s rrtlcglE roroPrlt lrlcflotr?ur lrqio .i q$loro i3
cro,qy@x trnoD:.

I. B(a) = lor B(b) = lX.
n. s'(B) = fr, 8r(b) = fi.
1.. ycro-r ncFrqnnorocn.&ner cq?rrb'roo coolroanr (l.I)

El[oIHtOIct n qpx 1r f' q)rlxtl Ih! po .
ly. sn(zr-o)=si(ttio) . 14 'r-1; De=D., r Dg-1=fu-1.

D*[cr o6o$rattrflr: ar= pr-lg(rr{) = r.a(-.d) . r = 1 P, ...
...rt{-11 8o= lo8(ro+o) r a*= p;-,,s(rr.o).forga gla - e(:.,r.1r)

s(:) = (1-r)(1-at) f, *ttr-t)r,. t(zr{) i4 , l1'z)

qa t= (r+.)/hr. hr= rr+r{r.
I cmy coormoul (I.I) Arr

nFex crrolyqrD crotrrLyJmrDfrrrlr artt6par€ctor ylatl.t I
1.8.-r+ 33.+ Trsr+.r. or, 1"1P....JFtrr (13)

IE6

ro lpa$olr
q!BrIroc!E
5rcloani moa f:IY.

lorce
GlaBlerqe

l.- 1-E =hr/(t._.+l^) . o.={l.Dr-
Saosoqre cffcr€lry (I.3) qtsls rrr-t+ 4IiDrYa.

! cnyqa .ui6co rs p-iE:

-

rre rrnoB ,-Dr ura:

tI. 38or,6r= no({ro+otl ), ao-rdc,-- ry-1(aro_r.rl6_re[) .
Itr. B aeprqgr,ocror cryq.s r (I.3) Iodaur"cr ts o ro Jpe!-

HOBIS C

ry.
Ilo.ryrexrus cmc.rtrrr Arrr rtcra*crxrfi gr qlr {q!ct o! . c@!!al-

e!4f@& cxcrar Arr slarqrptsolo rlq[IrdrrQcroto [3] tort-
qactm. Iter cJrclc'lgs o66coc{'Iau clqccr lolrruo i aAmi-

l=F r norarr3?cr \E h6r tnESer q[r1=8ii
h;sr-.,+ (h:- !i-i)ir.tri-r8r.;= 2pr(r!r.-.-a!-rr.).r4 r.1..

c
eiorrrr!.lll q,r lprrtrtrcEr rurrcJrclrm rtt rot

ctrralrta B(t) troq)qlclDt.. mplrarpo! t I
Dr-r8r



B rqnorxax srrx FJrxqrrH $rf, x e [r., xr*r]

s(x) = r.+(2t-1) Sttt-rtlri+ (zt+l)sl*rl . (1.4)

Btnornonrc ycJrorrf; (I.I) ttpt r.o [ecr qlccD c,rc[]m[D cnsrc-
ry Ars Haxorgcnrr Eaparc?poB cnraftra:

r.s!-.+ssl+tr sl*r= tffi' t--!,2,.'-,N-1, (1.5)

n rorqrcfi nyrno go6au[b nl]esrqHt: coolH@cnrfi
I. 3sl+s l= 

go ( ro-to )/ao, *- r€fti=e,N-i ( fr-yN-, )/h-. .

II. sl= nofl , ti= ,*-rti .

lll. D neproArrtecron c.lt}nae ylnilreHrrr (I.4) ewtoccr Bbtlornm-
qrlEreq x npl i=N I{ noJlaBa€Ics.\= ho, *= Sl ,Sf*r= Sl .

IY. Irsl-l-sl+ u.sl*r= o, I = 1,N-1 .

B oryrrae rpBeEEE yoloerfi $tnos IJll ualplrqu crcaeu nrcm! [ra -
FoH&,rbH@ nlpo6aqnaxr€. ,Drr rIEoBrfi yorourl rrna IV, xcrunqrg no-
qpcgcrBoM rpaHnqmfi coourouernrl na.ra*crrne sl ,s^! ns (I.4), trorl/-
tnu ct{ctery aarile e [naroHatrbHiil rqro6aqgamer. IIpn nlrasmq6cmD(.
Burtrtorcllltfi B qerfi ytrent[renr{fi rilcrra BuloJrr{f,crE aprrScuccrotr
mcpa4fi pef,orcr{Iyc?es nellenucert orr{ cxcre4u orHoclracJlEHo Hens*-
enxx 5l= si/Z e o[HoBpotGHHo Jnnrorafi 1-. J4]aBHerue xa b.-r+ b. .
Iloole EdrucicHnf, nporoHrofi ncex 5! rnrq)norl,trsro qclccoo6paoHo ocy-
qccrB,rmb no rfopqprc B(r) = y. * (*- i.^")[A.+ (r -f.^.)B.] ,
x€ [xrrxr+r], c roo@rrgcmarai n.= El+61*r, i.=(ELrBilZ;. .

$2. Olenru noqlFutHocrt{ t{Hreprtotrrtrsrn

Ilycm !.[aru] - tpoetpaxcnBo rsrcprxrD( n oqpanrtrtnttr B cy4c-
c'rEHHou xa fa,ul fynmrrl c Hop(oil ll.llo . gepas ll[artl o6osna -
rrrn ilrHo[Gc?no fiyruapt c a6eonomro nenpcpnurofr slopoi rposaqgxol r
rpcrral nporsrognol rs.r.-[arbl . 06ogaacmrc wf,r-[arbl ttcnomsyur
$rr rilaeea ffIcprfi f(r) c otpsllrrrerum.x paspuBai[ Ht cc!trc a ra-
tctr' tlro t(r)ew][r.r*r*,]'i. = or1r..., N-1 .llpcggolanat'roo rE-
rcpnofl{pyct{ar fi/rnapa f(x) JBoEIcTBqIlrcr l/cloEtrol

r.-rr("){r.-o)= prf(")(r.+o) , r=o,1; L=L12t,.. .N:1 , e i
Bnnsu o6osHarrmra t[')= e.-.r('){r.-o)=e.r("){rr*o), I =lPr...
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.. . ,l{{ , ,(.)=ro3(') 1xo+ol , r[")=n*_rr(') t1-o) . r=o,1 .

Iloamrx rane E=uarn
I

q x n r(r)<rlfa,ul
tr lA.Ecar s(x)

J
o

rBrcPnoriPyc!
x yI oBJrcr aoPrgl

6yni-
xpac-
r, II, t!,

cnPa-
BUX yCroaIril oAHoFo ra lrnol
!o npr BHnorrHsHxr ycnoEri (2.I)
rc,qJr;!r orIaHf,rl npx 1=Or1 ,....F:

FI
lsr- f ! ls tlarlpr l+llf'' [- , Q.2)

pl- rit= ne*gp.1$trfl' ll. (2.3)

[OffiAmECBo. hccxolluu, Hanprxap, crt rat re!.Bilr yclo ,
mna I. Ilo lrpaEra i (I.3) c prtor q)ramo( ycJrorfil Mr Ecnslser -
Hrfi qr= st-fr,1= olr.,. r rllrccx cxcrsry

1.9.-r+ 3e.+ ts.9.*,= 8. ,1=1r2r...I-1 ,

{o= t{= o t
lra con lcHo {opryre T6nropa

I

I

Q.4)

8.= irrbi_.p._, ?(r)f *(x!-,+hr-1r)at - !u.trlt. d1-d f"'(xr+hrdat

c nqArfli.qralDHo[ oytGurat

+, osts !/21
(3r-1)(1-t) , 1./2 <r< t.e(t) =

0qomBa{ nnicqrurs c norqm rtclratudrBa lbialcp, nor! aau
i!

lErls oar h, l{2 lF" [..' 1=1,2'...,N-1. llootay. BorDayrcb [xa-
ldrelrbHrl nl).o6jrrrqatrler cxcteel (2.4) r npllaHrr orclglsc A.I xs
[I]. nprxolnx r @Hra (2.2). Ta.tu re o6lraaor ycf,rnaBrraamct
era qarna B c,rJqas rea6atr: ycroErl rrma ll.ltr. l{aoga rs crelenu
(I.6), anarornuro [or]ranr @Hrry (2.3). narm gorasaua.

0rrtUrx, rcO oqatlloi EUt (2.2), (2.3) rra! Eelo r ! cr! laa
iFarnk ycronl rma LX, tro c 6orD[xrior n@rorrrnirfl. llcrognia nr r-
roga rr ofrxrLrct or xcnottgolaroctct. Or?aurtnrt xa .qJr BE nlra-
ryrfllI [ ,mcPtr.loB
oqcnor (2.2), (2.3) r
s [3].

[*o, *,, I'
B Otyqaa

a
fina lY, u1firgcxu



?BoFgi. Ecri B(r) rr?cpnortpy.r 0yHr-qrDl(r)arl..[arb! [ yaoBJIe!Bopf, er ipaa-
rur ycrd!rrr o.qroro r! ?rnoa I, n,[,
?o np, !iltrorHcrnr coorHo.tciii (2.I)
cIrpadalri!u oqcHrr

F(')1'1-1(')1'1 |f 6,+f, narln, l/u.olDr l)(+'-"!t"' [-. ..o l,
c noc?orHH

+ t(1-t)
2

.-Ld. t (r.+u.r)itt

EIt Co= O, Cr=
lla 0opryrr ( I.2) qrellra ' ino Ara re[r.rr.*rl

2.

B(r)-r(r)= hir+(1-t)(1-2r) tiit.r..-n, 
+ ,

uq ! crry Qopnyru Teuopa
I
ft r-t) t-,,J-'
I

(r.+h.r)at + (1-tX1-2t)J$r,,-.*..ro..)r t(2t-1
o

Il

,(

Oqcr rsr mnollErrx nocltlcllor rrparflmla nE.ltqgepq .r npir-
r.rar oqlrry (2.2), xqqrrr

lg(r)-f(r) lr !I!9#3!l 
"in.t.+ lr{tlpl1 n:rlsr-rr ls

= 
Drrlpt l/ lirlpr I

I ory ( I.4) 8'(r)-t'(r)=hirr+t(t-t)(el-rl)rt(sl.n-r!..) j/p.,
'ti

.rr= (1-g)1r.11 1r..1..)at. t.ftt-dt.' (rr+htddr

lEC

i:rnlTr,tillT :I:r,I

L.tl

n

la'(:)-t'(r) 1s$hi F- L .p! ".",Firl I s

s ({'*tF.l/yln.l)Fp'ntr .

tgpera lolecetlr.

FT]



Ha nparurre yoroEre (2.I) nprn r=1 ceecrrrlro He o6rsa-
tanbno maoJrHrrcfrcr. tl€t14tAno nofiagl"b, q"o g?o, Boo6qo Folopr, nptt-
rolnr r ctflf,oHm ganHoctn npr6JlmelIra [o O(D. Ecrr lorrcr rr ,
Fls !nia8aHH06 ycJrogg rle EmolrlrSlcr, HeEloFo, !o xdHo ,Iorlrr3o-
EaaB rx B,trrfla, sdxpar 6nf,ralmc c lsx llalt{ @tlol hr-rrhr ,[o-
cfalorfio raJrtlot.Bro noaBorrr n!6r a[i nqlal,, noP4,r!r rqr6mcrns.
lores [craJrExo aro! lonpoc paccrctlen ! [3].

,qli nocll,cHlr f,tll3lmo,l s.ofiom cojrafrla

!u o saEaqy o EEtrd([c f, rflr rytaa fifl{reronaJra

53. taF&uonrd nor;qA f, nocqtoarrD nfl?epnorqronroro
c[JIrnHa

nfiBo lracclorpart
q.

r(B)=Jt(Ps) 'l'dr
a

Ha Elof,eo[la EB,q9tIfi[ s !I ra$rltrqecl(rr Irr ioroln[
ErlroJnrHtla coorH@crorl (I.I) rl)36]refcr 

"oJlLio 
EIr. Fo .

D cf,Jry Qe!.y&r (I.2) nm.x

tr-rI(s)= E t.f "it 
16rlvl+ ?el.r.16nrsrvr+cstsr+r-16D.r.s..r1.

Voroarc crarflorapro, roqlol 4/6r= 0,. t=o.1,....n..qa3[ cro-
.ql,rq}n clqler.y Art qrDclcreHit naParcrpo8 clrralhr:

f; e".:*",= ffr",
{;u.-.,.rr f, . 4)".. t g..,= +..,".-'' +\.,

fo,*-..fr,t=H*-, , 
t*'z""'r-('

(3.1)

arprqa nolopon f,Eoa nttaFolraruroe q)co6rqlarf,c, r r cre,LoDa"eJrEHor
corahr c!,qccr!yg! r enrHctBeH. lleruAno noralarDrttilo oH goqlaE-
,ag! mflryr oyuauarary I(g) .Aclor

crctem (3.1), rl,a a= (go
[tarDno. trlrq[r lg'EJr - r!"llc-
,8,,....qr)ll , , = (yo, yr,...E],II.ETTT

... 'yr-r)! . a l, E - coo"Blc!tstoto iB[IflHrt t T'ITE

IIB (r+1)r(r+1) e (n+1 )g qcFc

tacr c crcaru (3.1). lorlr E(Ercruc [ae finrn$osua
naPmca?L B qAa

z1

06o$atar
r(s) roro



.= :!: +#.'!,s+," B 1 - l!] Hl . +,r<s€t. sst -$to"-,Er .

3gecr (.,.) osraqrsr cranrpnoc rpotsrgcnxc.Tar xaf, a - cmf,arr1lrq-
Hat nonmTcJrBHo onpcleJtdlHat nalPxqa, 10 ottEt$lo, qTo I npiru -
MaGr Htr}lL6HEOaC slaua a nPIr I = S.

Ouetux norpemnoc"r notl^rsa oro Ha sroa nyrr npr6nkrcr i.
ll5plr, mnprtrap, s(x) yloaneraopae" ne1xrqrccmt.r r1naator ycJro -
m, x, cr6[oBrsn569, $ ho r fr.= !ro. *+r= sr . El6ex ccrlala,
.no sdroareru coorH@cHri (Z.I).Torga yFrx.r r (3.I) xoxo nepe-
nrcerB O?HOC teJtbHO HersEetrlIfi q.!= Sr- ft A &,qC

l.e._r+ ?1.+ E e.rr= d. , 1= 1r2r...rN , (3.2)

F[o B cruy @lryru Tetnopa

E'.= .ar.l!-,,1.-'r"(r,+)+ f u .b!n.t"(r.+o)+...
Kar caeActrre, nonigyrcr Ala,rctarbHt,f npeo6rqAa$toi{ .|lcreilll

(3.2), np]rosnr r oqeHro lsr-ftls # yF.lh-.|F" ll. t o([!) ,f,o-
ropai no nop4qq/ yrlnu€he 6ittb rte rce!. Ilocrygat Aaroa arororrq-
no ror.y, Rar e?o Aera.rocB a $2, npeu s(r)-f(r) = o(f,a) . Iarorr
o6l!goi, rocHoct6 norllqroxono trtrr6rrr€rflfi no nopa[ry xyrg r trrr [o-
efrnaap c no @m xoro[r{ror, orrcaurol s 6i.

tlxreperypa
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-$2 Xetogu
c.

natr.Si
IIBSDB l.itr.

o. r'l974rv.80rl 'Di
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cluaiHard. {IDo-
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3. [GAC6 E l{.
g,U$rTH-m roa. n

Ilocryr ra 8 p€r. {q!.o"a.
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