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r,HTEHI0nflr[,lf no[rHflIlAJtbH[xr{ cltJlamAr0{ K,tracgt ca

. D.C. Domoa

llycTB aa mGAora [HlepDano [tr,tr*rJ pasdrerflr 6: a_= to <
<ti <...<h+r= b orleqra [a,b] s roviax rl , t:= xi <ri < ...
... <rj <tr+r xsDctHH sHaqeHrr rj (rj= lj+r) (Jrarqxn r(r).

D Hactof,eG Bpexr trti llHropnotrrsx o6HqHo rcnolbgyDr clltan-
HH ,qadrl("a I, ctclr.rll lle BtEc 'rlatl€ 'a tQrr€HgHne cnta,[HoB 60-
J[a6 EECOIaI elancrrl, rar( npa ro, ol?aHnqiBaalct PaEro€pHo[
cGrror. 9To cBraaHo c rar, tllo rarlrxuE c;c$ex l4)aBHGHrli AJtr BH-
( cngHnn roo{(tsqxeHroB cnrarxa y e 8 cr! rt€ t6tDprol r ntr"ol
crcneliri EoJr)^r&rct nf$lqxanoxlJrBHrxx r, Eoo6q" Foropi, rlc xra-
o'l ,qiaFoHUrLHOtO n[Eo6ta[ar ir, Papamtp]mqeFo yglollEtBogfb xr
pcucrur. C,qarbHefirnx ysJrrrreErelr ctcncltrt cnnallHA roJtnqac?oo

flanoHaJrcl B cncr€f,e padlor, a lxaroHarH$no npeo6raflaE{t Har

!,r a npr paBHorePHo, orrF. l{B nPe[rararx paatE sqEaqy xHrqr-
noJrn[ cfiDtrraltor EC IG&ma I, a qe0ana D, ecJrx qrananD paB-
xa n+2.

Ilyclr s".r(r) - cqarH cf,ensr !+2 no pes6f,Gr D 6 Ae{.[-
ren , r.a. niiqroeu c' (cu. [I' 2]). Ilopc6px' tlrodu cnralH
s"..(r) laoototeqrn ! rroBxmr rr.rqpnolrr[+{x s.."(rj)= tj ,

k= or... Fi J= 0,... r r . tlerPyrHo tta6tD, tno ,qrr nocrlro3r a
cnrelHa Hao6rq[rmr eqc AB ycro r. Cqr".*x, qto, oFx salar,rH B

m[6 qra.lu (ryuo{qru) y"lrorrr rl:l(.i = 1(v)1.; = 3(u) ,

sj;)"<ul . s(v)161 = /') npr -r nrr, yz . Ec;r,,r!= { ,ro
npoar yoroua rdHo 6parb B as sliitd = Eli:(b), r .1,2
(ncDnolrqac l cn atH). 3em?mr qro D mctnor cryqa2 npr != 1
nor! ua"cr o6Ernut ry6nuacrrl cnraix rrtcca c a.3qAaqa nocfPoa-
rri cn alne sa+z ( rrrucrcrqanloo ***"*oa) crq[ntca r 1r-



lter r crc?cxil ]eaulelI{t c rlrrlxaloHarrHot nrprqor. IIp rpors-
Borrbiioi Bgpadlo.cPHo, casla xatp{qa nacr AraItoHaJIbrG oPgodrqla-
rflc .qrr c[uallHoB clanetll Hc Bmc qoaEpron. 0tnaro na PaBHorePHol
ocrre ,qxaFo8aJrbHoo rpeo6rq[ama macercfi Ara JD6oro u .

b $I aarnol pa6oau rH o6c]finao rHrepooJ rpoBafle cnJta&laffi
qalEproi grenaror ruacce c2, rqlr stor noialuBarcr, ttto arP[qa
cxcroxx ,q,na rloc'q)oeHrlr cn:ratlna s*(r) llrlcer axaroHe,rbHoe trFo6ra-
[erolc npn ,060[ HapaBHorcpHoi @tre. ocHodrot pagyJrDTar oroFo na-
par?@ (rcopara 2) - oyHqrr xs r:[a,b] rpr6nnraDtcr c nr?r.
rrqp4roM no E r FIs E - uarcrna,Lnuf, trar pe!6rcrflr otpcsm [arU].
nqarTa0 saElma€rcr rrxcJrcrffiutl llpncpaw, AsxoHctrprlp],Enfi s(Uri-
flEHocrD xHrelmornpoEarori cruanHaro{ t!.rtppro, c"encrg, 6os lrrcrx-
tDHrr BtlrlrcJrrrcrbHie oa{'Irat rro cpeBHeHrm c r}drcocmu duaiHlrfl.
D $2 rccnc45mrca cn ellHH nlror{gBo.rbtlol c,rdcrtrr H! IraBrloFlrHol car-
!a. llaqrqa cxcasilH AJrr BHtrnclcrflr lt@(FuiarltoB culatra On..(r)
xmcr ?pexanaFoHaJrErlo crpymJ/py c .qofltrrplDrol nJra tol Iriro-
earn. B 

"6op€l.. 
3 trprE6AoxH acrlmttrxtDcltno oopryrB l.trt

I

r npotloBotrH]fi B napnomtDciolr c,I! ra€, roropiG Aaor
o rrorcncr tr Eotpalroc!f, npr6rrreruf, tfJfitclx, xg rlacca co+r x 6c
npdaBoEr*fi.

*. (r)

r,.= slrv (tr+o),
r€ [t1r t111J 

'

SI. Grralfta qct't]!o0 crancEi

06osaallrr l, = sl(t.), J =0,1,...,[+1;
hr= tr*,- tj, J=ol;..., g '. en atH 6.(r) upr
J = 0,1,...ArxfiHo nparcra tE B EA.

s.(:) = (1-t)rj+ trr+r-:i t(1-t) [(]-t)rr+ (1+t)rr+rl +

ht
+ of t(1-t) (l+t-t'.)r.., ,

s.(rl) . rj
r,.= ;:Gh-j((l+^J)r!+ 

(1or,)rr.,- 6ar) ,

rlc p.=(rl-tr)/h. rlr=(-r, r ar=t(t:-ti)y'rr
Jcro i nnlrprrocrr mploi Epal4[Hot

-(! )/q 1/ ti
! y3r&( t

qc t = (r-tr)/h, . Ifs ycroae

crl c i[D

(1.1)

HGqllir

(1.?)

J
o

, yctox lac. crcla.y !t ar0 t Artr,, J =or...x, cra,qrqalo qae

/B



![o- BoMr= Do ,

-trr- rArM, - r+ [ 
(1+2 pr- r,)Ar+(1+2 r,, ) B, ]u.l- FiB.ril+, r=Dr,

-Au*rht h.r= tt*r' J=l ""r
3geer

ll- ' r = 01,2,

(1.3)

(1.4)

TOJIb-

0yur-

-G:

0

A.= tr:-r . hr-. 
, g,=JJ-. oL., 

J=1,...,N.J 1+rr-1 p5-.r hr-r*hJ I 1+lrF, hr-r*hj

Ilr rpaesnr ycnonrfl e sagamtofi nepBofi rrpo{sBoluoil (v=1)

"'= *r^L.' 
"= ffiE(t'J - #o"

h.,=&, \+r=ffi('; - t#) - Hgo'
a [JIf, ycJIOBril rtpn y=!; Bo= \*.= O, Do= f! , \t*.= f[

Marprqu a o6orx cn1nraf,r qpq(qlr{rroH&,Ib}Iberc gomrmrpyeuofi ruaa-
nof, granona.lrrn. CaegoaareJrbHo, cqpaBeg,nx Ba eJleA]mqafi

TBOPEIIAI. llxrepnoJrsqr onnuil ennafix
sn(x) Ecenr, a eyqecrByer [r eAlrHcrBeH.

Ilepefigex $en6pb r xccJre[oBenno norperrHocrx ]rHrepnoJrf,lxn. 06 o-
sratgy f'j = f"(tr), J = 01,..., N+1i 

" = *f (Frh.r, lrhr),
p = .i* {xr/arr, vr/t"rl.

TEOPEIA2.Ec:rr sn(x)
EqrD r(x)<ri[a&], .!o

[si")- 3(")6.or-rflf,v

rHaepnorupye? SyH-

npxqeu f -noH.eln an?a, saBncsqeA.
ro OT p.

JIEIIMA I. E cr r sn(x) r Hr e pn orr r p ye r
q r i, f(r)< wfia,ul, r o

.4 t-



l!rj- r'jl < '(ito) ,'[t"[- , i = 01,...Ir1. (1.s)

.qOU3AlEllECID ruu I. hccrotpxx, BlttpttiLP, cryqa, rPa q-
Hu !rcJo I v=2. llctpxoAa B ypa €Htfir (I.3) r ncrsaelnu Qr .
= ltr-frj , rrc.x
Qo= o '
-lr-1 A.rQ.,-1+t(1+2ur-1 )Jll+(1+2lJ)B 

J lQr-trBrQJ+ r=dr,
Q!r*.= o, 6=r"1'J'

.T" dr= Drl 
^r-rof'j--, 

- [(1+?rr-., hr+ (1+zrr)Br]f: . F:B.rf]., .
ttcltoJrL3yf, Qotr{yny'lbtrJlopa B roqrc tJ , trorJ^raax

^1
ar= -frr]-rrr-,hl-i Jt'z[z-pj- r(1.pr-. )tt lfv( tr-r+trr-.hr-,, )ttr -

o

-* 
^:-,o:-, !'[t ^r-,.^;-,,ur-."r)-2-r(1+rr-. 

Fr-, )t +

+ 2(1+2pr-,) ltv(t.,-r\-rhr-, )dr + -|fu;o3 j+ tt *r.rrlrr*1) t' -

- 4(1+ p.lr)t + 2(1+2rr)lfv(tr+ qlh-)at +

.| rlurrl] jr'[z-rr{r*r, ) -']rv(tj* r-rr!rh., )ar .

Ilprrcnan r xhlalpararr HCpaEHc?Bo I'Clrgcpa, xaolprx

ldrls +( 
^r 

lr-r(L3 Fr- i)h]-,+ srrr(1fijr.,)u: ) F"ll- .

taf, iat xa,rlmta crcmnr (I.6) rt:e! Araron8rEgoa npcdrq[E -
Hnc, ro B csJry crenerlxr.[.I xs [2] rncx

(1+3 pr-,, )hl-,, +8, u,(1€

(1.6)

A,_ I
A5-1F;-r+8111

lejls * "3:

!-i

lj)b:
ts"|I. =



s #* t* +srr-,)i,l-,, $*sr,r)r,i i u*"n-=3LQ.dr,itt''1. .

Taruu re o6pasou ycraHeBrmBaDrcs oqeHrcr (I.5) r AJrf, [Iryrrrx q)aHlrq-
xur yeao*rfi. Jlerrara [orcaga[!a.

I0HAAATEIbC[!0 reqpeuu 2. Doenobsyercfi eraffialmrofi rexruroil
nor] pHxs oueHor norpelruocseilrpasrulofi n [2] ,qrra r36rrrcraor cuJren-
xos. llg $opuya (I.I) r (I.2) grrx€ [ttrt.i+r], J= o1...2 N, elre-
[]reT

lsi(x)-t"(r) lsl(1-t-2-!I1-t)(1+rr) h,+(t-at(r-r, ;fr.*r*, | *

. lffi# [6ar-(1+ r, )t'i:(l+ r, )r'j*., l+ (1-t) r',i+ 
"''.1*.-," 

( *) 
|

Ilpnmenne Qquylry Tefuropa B aoqtre t,,a sater Hepa*HctBo fEargepa,
nOnyrq66Y

lsl(x)-r"(x) lsler I + ler+r f .Sf* (1-t)+1+t2lllr'll;s fftlr"6
xr cr€AoBlreJrbHo, c lnErou aemru I BHBoAtff (I.4) rryr r = 2.Iaree,
xcnorbsyfi reopery Ponne, yglaHaBmBqou oqeHtu (f.4) glla n = ol.
.[,oraaaleltef Bo oaft onqego.

Ilpr auaoge olexor (I.4) rm He slpeurJlrct nprf,rr r torarol ron-
erenTe E, nolotiy rno Het He y[arocb noq/tlf,lb s (I.5) EoHcraHTy,
He saBr.rcsqyb or eootH@eHrfi coceAHrx [aroD @aEt P . o[naro tf,c-
JreHH[p of,cnqpl$|eHrH Lna pasrrttrItD( HelxrE{oileprrm ce?or Eoror8HBaf,,T,

wo a geficnBrreJrBnocrr,r gamerxocrb ol p uadmgaorcr ?ollbro B or-
rrroxeHfifi rpetrel r wtreplofi qpotgBolHrr.

B sa.nrmtrepre naparpa@ nprBeg,etr trrorqrrt r[,rcJreHHrr pesyJrb-
TarH, uJrJrocenpyoqxe req[rgrrtrecrlo oqeHEr nonpeuxog[ei. E ra,6r. f
npxrcAenH norpemrocrr trnlepno:rqr fi7rr4,rfi fr(x)= er, r"(x) =

= e-lox, f ,(r) = sia( s) ,. - f.(r) = y11a1gg(r-O,5) 2) r rx q)o-
rsBolHrr xi olpcsrc [o l] npr parrorcprrou pacnorrfiemrr ysroB nH-
repno,IE$n c Eelox h . B ratperBe I?aHncHEtr ycaonri 6epeter nep-
Bafi rrpoyspogHas Ha {on$x o"p€sra [0 l] . 3geer o6oaxarnxo R, .
=aaxlf\'/(x) -sl"/(x)1, r= 01,23,4 r F,[o A-IraElotlapHet

cema na [oJ] c naroil h/Lo.
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hsprrtalu rrmcpnorflrn grrr e {yantrrl ry6rtrcro{E{ clua,lrra-
ifl nprEgenx r [2, ta6r. 2.6]. Cooccaareue se6rrq troralrnBa€! cy-
qect8gHBoe y8e,IrqeH[e tot'locr rHlalrnoJralru cn aftraxn qerEapaofi

creneHrr B fo Bpenf rar rElrucrxTerbrGa safParE 4)xrrspro paalru (e
o6fft cry,rafi .qnr p€ grorf, claglorH lrcnotrBsyercr arrqprlfr, npoFoHrr,
npxqex B cryqae ry6rt€cEtr cttrralnoB pagrgpHoerb raq)xIIH B Ara Pa-
sa 6oJr e).

S2. OIJraIHu qrotsBorbBon cren$u Ha paExd.cpHotr ccrna

Ilyerr n.'= s:.,(t,), J =oJ.r..., N+1, h = (b-e)/a(N+1)
Tonga npr re[ir,tr..,l coratx s,...(r) rmro Sanrca.r't

s"*"(x) ={(t)unr+ ql(t)hur+r+ 
"iori(t)tl 

,

F[s

c[tt) = -(-rJIl1 p"(t)(t-u), qi(t) =--1-6p"1s1 ,

4ttl = 
(i{*'t+-+ n")(t+f) PP(txt-!) 

,

4t,r =af"#(n") qt*P, k=12,...,r4,

4(t) = - -1-r(++ n")(t-a- --1-. J #,

(2 .L)

P(t) = t(t-1).....(t-n), ,.= 
"iif 

, "= ?' .

Orcrcra ,q:rn dttcArtct t D

crr s:+. ! !/3r{ tJ: J nor! larcr r! r?a6o!ar[i mrEapEE to-

(-1)"' rr-r.(*. n"),.t 1a)l11rrrr=(-1)o+r(f, + ,") +ti--.

48



J = 1,...J, (2 2)

1l ypaDncro

rlo+ aorar5 ilo r at+r\+ \+r= fo+r ' 
(2 3)

FAe EG0[rI[ren"H a6, aN.1'do,q{.1 otrPeaeJtrD[ct Rpa€$0tri ye,lotlt-
u. llarlltlua crrcreru (2.2), (2.3) llcel q)grrxaFonarbq,D ctrpyrr,?y
c loarr rp]r€xot FraDHo[.qraFollgJrtD. c.reAoBarerbHorcsnarur so*r(r)
Ha paErolGPHOn Oltf,C IIpX 

'n06ox 
u cllqecrB]Gr r €[nHgrFB.

llcc.le$nr loqHoclb fiIrn6nrrerflf, raf,f,5l cEJralHar!. Ilpegap-
taJrrHo rlpr*n3rl riecrorDro lloldrHe"qrHrfi !q[eqrs, roroprt Hax no-
1!e6]trrct.

JlD0lA 2. IIpr D:1 snpaBoArrrBH rorAccr-
BA

E (-1)tkp(i) =o, p=0J...., D-1,

a (_l)i_rki(p) = rr.
L=t

*i. {-.)"*t{==Eo )ei t;l=n"-"e r p= ol....pi r"."i,,+.

Crut*x, rrro oo= 1 .
AOIA3AmJIEC3O0 srrr fq[acrB r€q[aHo uorlnurB f,6rqBou iH-

nyn$r. D EspBrq Ary,( 
"qaeslBaJ( 

xrqlnqrfi Elcrcr lto ! , a n@Jrq[-
Hea [orta$r*atcr xtEyqlci no p . lLro?ol]Ea iBctHrE crr rar (p .
= 0,I) smr rqlscla npsr.Aexu r [3, c.I8].

mPqA 3. llycrr sn*"(r) r r(x) r€pnoIx-
rrscf,xc c trrProaor b-a. ton.qa ac
f(r) ecn+"(-.1 ) , ro
sj;lf*t= 1( ') 1-y. r(') 1t)rr"-'+ rr("+ r) 1r;+o(un-er),r0.... p+2 .(2.4)
rI a

- 6fu1.tc'{")t.-o), a n.tl .rHo,

r-l
+I r+1"*n ;ft.,(i, -11,jE-,

+- t(t-D) lr.(t) , tl tr . { H or
r

GE) rI
o"(t) =

't9



Pn(t)= t(r-1).... .(t-u), t= (x-tr)/h, o stslr .

.!0$3[TtslEC1t0. Caegye [2, c. 229-20], re"ogolr tDoEpeAeJreH-
Hrl( rofi[nyemoa\nfrogrx

tsr= f'(tr) + c.h'+2f("+3)(tJ) + o(h"+') (2.s)

c roofiFrqremor a

[0, a
ao = { o.ol

l-

lF"{o*s) t

Ilrreparypa

Herp,rHo,

r n tgfHO.

lotorrsyr (2.I)' (2.5), pesJlcoHne Telaopa B rorae r = tr+th r
lemry 2, ycsanaBrlBaer (2.4).

&apero 3 gam rc€prrunDq],ro xalrarnepr{srrry rtoqrennocrr npr6-
JrnreHnr rlelrro${qecErr:cnnaflnou sn*.(x) . SatGrrx, l}!o e yFJnrrD-
Hrer{ n BarrnuHe FJrauroro rureHa ltorpemnoctrr npr6mxa,gpcr r EJmqtr-
rc notpomHoctx qrx mrrqpnor@rr mororutenan Jhryama ctenerm n +2

[4]. Ilorory peccxoqpsrcrafi Hartr BoHcqp]nnpts orulaftra nan6oree s0-
{annma nprr cpaEme.luro ne6omum a . [Ipr sror EolIr€tEHocrE nH-
tqpolrqrin 61qct caqeccaonHo ileHtne no eIreE€Hm c rmepnornprefi
Jlarpana.

Aarop rryaac'r qp[sraleJlolloctr D.Il.llrp@if,tpHro Ee notcslttr
o6cylgcrue pes]mbta'loB gamofi pa6olu.

"*''**Tffi %T:cu"ffi 
"T'lo.5yytrobT:rpa'Io'err'PnoB4. lAJ(Dln0D H.C. ttrqctsre retloAu. {.: llalma' 1973. - 68f c.
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