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B.JI. Mr,rpolxrqeHro

Ilyma na orpesKe [., U] rM@rcfi CerKa A: a=To<x1<...(xN=b,
B JEnaJ( rmopofi sq4anbr gHaqeH[fi Qynrqr.rn f(xr) = f., i = or...Jf.
rtar o6u,*ro [I], rIoA rSdnuecrrrvr lrHrepnoJrsql{orn{bnr cnnaf,nou 6ygeu no-
HilMarb $ynrqru s(x), npr,rnqqlecrarutn roraccy cz[a,b] ryAouterBopm-
qJ,p r{HTepnonfq[oHHbrM ycJloB}rfiM: S(xr)=f ., i = 0r...,N, x rpaeBHx
yCnOBrlf,lr{ OAHOTO ng T}|[OB:

I. S'(a) = f'(a), Sr(b) = fr(b).
lI. s"(a) = f"(a), s"(b) = f"(b).
u. g(")1.1 = s(')16y, r = !,2.

IY. S"(h*O)=S,.(xn-O), p=l ,N-1 I N >3.

Ecrecreenno, B cryqae,nor.q,a xcfio.llbs]rrorcfi KpaeBHe JrcnoBxfi Txtra lllr

Qynrqna f(x) qpe[noJraraerca fleplroArqecroil c flepro4oM b-a .
3qqaue noJryqeHxfi oqeHon nor?erunoctn npn6urxeHna r;dtuecxruu

crutafixaraa npta panJr]rqHpc 
"pe6oB'aHrap< 

r f(x) [ocB6qeHo 6o.lruuoe ro-
JII{qecrBo t{ccJleAoBat{xfi. ts qacrxocrr{, M}roro cr{enon xMeerca B [I].

il naxnoft pa,6ore oqenftH Ber[trr{Hr lS"(x) - tn(x) [ noryrrenu 4aa
{ynrcquft f(x) e r}[a ,u] t r.e. KoFAa f"'(r) a6conplro nerpepuaHa
na [a,b] r f 'v(x) € r,o[a , u] . Har6otee rorrHhp pesyrbT arn qJlrr

ororo c,rJrqaa xafig,enu e [2] a npe[norrfieHxn, mo s(x) ylourerBo -
pser ftpa€Bbru JrcJroBrm{ rlrnoa I-$. A nuenxo ttoxasaHo, qTo

lls'(x) - f"(x)llc[",u] =*"' lt r'v li- , (1)

,
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r.Ae E = T 
o.r h.= r.*r-x., llf,tvll-= lltttlh-[.r, 1. Ecm cerna

A paBHouepnafi, !o noclo*fiaa I3fi2 a (I) sarcHf,esoe na I/6.
/$a xpaenu ]rc.roBrfi tnna IJ a [I] noayana orleHra

llso(r)-t"(r) lb[=, &-r] s Autp'Y11-,

ecrx ho S hr, hr-r s hfi-. .ata re oqeHBe crIpaEq,JIrBa Ha npouefiyr-
rax [xo,xrl n [r,t-r, t ]' ecJlt{ norpe6oaarr bos$.' \-rStr-er

= 0'42296.
Ocnogxofi qerbn Ha[efi pa6mn aBrfiercr BHBor, oqeHor notpeuxo-

crr npr6:trmerura Btopoil rt1lorsBonHon npx (pa6Btm ycJIoBrE( trma IJ',
cao6ogxmr oD naruo(dr{6o oqlanutrenril na uartr ce!rur rr rMeDqlD( rlo
BoSMOfHOCtlr Ur,rHrtiBJrBHbre sHaqeHrf, BOHCSeI{T. IlOUyrnO lmot[Iolcf, pe-
oJmbraru pa6onu [2]. CnpamgJrlBa cJre,qJ@at

TE0PEUA I.ll yc r r r y6 r qe c r r fi c rr a fi n 8(x)
ilHTepnoJrrpyer B ysrax ce?rx a 0yH-
KqrD f,(r)er|[a,uJ.Ecar s(r) VAosJIerBo -
pf,el rpaeBHM ycJroBllf,rr oAlloro }ta Tx-
noB IJ, Io

lls"(r)-t'(r) llo[. p] = 
!n2p'"1. . Q)

Ecrr s(r) yAoBJrerBopret rpaeBHu
ycJIoBrEM trna IY, ro

I

ll s'(r)-r'(=) llc[-r rlr-r] < r(n)n2prv11-,

ll s'(r)-f"(rl llcta,!ar1 s i'{n)uaprvl1-,

P = o$-1 ,

r(r) =* op, tr > 5i r(4) =S(r*f,), r(a) = * i

tfnl =* npr N z a; t{e) = {1..

(3)

Fle

(4)

AOiitBAIEJIbCTiS reopeuu rsranaerca a $2. B $I npnaogmcfi cnc-
TerH ypaBneHlrfi , [cnorbgyeMbt nlrx n or&rarcJrbet Ec r ]l ye?aHaBrlr Ba.erca

pEA Bcnouona'fenbHrfi pesyJlbraroB. Kpoue ?olur Aa]IH peroueq4aqr{fi no
aJlroplrruy noerpoenxfi cnaafina c rpaHrqHuMr{ yciroBx6{x rrma IJ rAoIIoJt-
nmqre coorBercrByDry{ft uarepxul ra II].
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oruetrr, trto oqeHKa (z) Mo(er 6mb noJrl reHa flpn 6olee cna6hD(

rpe6oBaHxtr( n f(r)i aocrarotrto npeA[oJro[xr6, qto f(x)< c'atr|,.[a,b]
(coraacxo [I] sro osxavaer: f(x) € c'zla,b] , r1x)e w][x., x.*. J,

i = o,...r,li-1 , r.e. B ysrax t! {ynrqua f''(x) Moxer rveab paa-
ptlBH llepBoro po!a) .

Aaalorrqxo (3), (4) ocramrcr qq)aBe.lr,Jrt{Bbrv[ npr{ f(x) e

€ cfu;r,o [a ,b]r nAe ar - cerfta 
'o6paso 

BaHHaa rs a yaarerueM ll3-

,loB x l{ ,-, .

,'brreurro, npe4crauselt ,IHTepec rsyqeHrle ao[poca o roqHocrn rto-
croFqHiil: a FDalMx qaclrx oqe8oK \2)-(4). i1e e,qarascl B noAlo6Ho -
eTft. o:r:,.!rirr irhub, qTo nocTof,HHafi Ii6 e \Zl n i3) He Moiler 6uTb
.ry:r:eci,reHHo jrMeHhueHa. i{8npi(Mep, ee Herrh3a SaMeH[Tb aa !f?. lloc-
'rca:inii.: K(3) i, K(4) B i.J), a rarcne R(3) r 3(4) B r,i) sBnfl -
il'rlri t;iJ':; r.'i :aC:{!,!.1i!.

:,i c+o! r,ry.i: lrpoBaHllofi TeopeMN B [Hor qro, no cpa8HeHlm c rpa-
i.li,lLriruvir J:roBL ,(x 1y1166 I,ll, ycroBl|s TIna i!' MorW' npt.lDecT{ r
.',.-1(yri.r€Hxc To'.{}ioctn npl.r6nuxenxr B.ropoF npo[3BojiHofi xHrepnonlpyeMon
,fu.xsqr,rz f(x) ro,trbKo Ha xpanHr,lx xHrepBanax [*o,*r], [ho_r, \ ] .
3to necrua lterHoe c npa!(Tnqecro roqrx speHln caoncrroi far rax
npxMefiei{fie gT'lx ycrroBr{, He tpe6yer xB6opMaljr{x o nporgBoqHbrr iyHr-
nrx f( x)

06o3Haqnv
r I uueeu

$I. Bgi6y6sgremrrc peswrbraru

u,=s"(x,),i=o,1 ,...,n .Tonqa npr r e[x.

s"(r) = (1-t)t{. + tl!,.1 ,

r.qe t = (x-r.)/ h. . Eclu s(r) w,oaneraopser Fpam{qH('{
rrma IY, ro EJrrqnHH rr onpeqeJrtrtcf, rs cxc"euu

llMo - ul+ Fr!,12 = O,

BrMr-.t+2ur+lrrt+1 = dr ' i=1'2 '... 'N-1'

\-'\-r-h-.*lk-.t\ = o'

(5)

ycJroBrf,u

(6)

(?)

(8)

r[e



^. =#h' si =1 - r.' d. =ftt+ +]
],lcrurp.raa c rroMoqbp (6) , (tr) Her,rsBecrnbre Mo ,h r{s JpaBHerrrrfi (7) ,
non)rqaeM clrcTeMy

(1+ r.)ur+( ;rr-lrr)M. = l,rd, ,

$.M.-r+2M.+lrMr+r = *t, I = 2r...,N-2,

( rh-r-\-r)\-.+(1+urn-,)l'tr,-, = Fh-.tv-r,
r.rs xoropofi BbrtMen.BDTca M, , .. . ,trl*_, . Aa;ree, n [I] npegnaraercfi Ha-
xolr,r,rrb Mo I{ ],4, r,ts JpaBHeHnfi 16; , (t3) . O4aaxo raxofi tryTb Mo,fier
npxaecrlr r 6onruru orur6rau B BnarieHils,( Berlrra4H Mo r,r [h . Hanpu-
Mep, ecJlra ho>>h1 , To lr.a 1, rroqeBr,IAHoronpegeleuue Mo rs (6)
conpffieHo c 6oaruofi Bhrrrucrr,trerbHoil uor.peuuoctbn. Mu per(oMerqyeu
HaJ(oAr{rb Mo tr 4t no @puylau

,o=rdl - 1*l,'r.,1+I, 1+1, 2'

a

"N
on- r

%q-a ,

1*\-,,
1* riv-, 1* ltv_,

Koropbre eao6orxu or yragaHnoro HeAoqraaxa. Ilepaar ug Hxx [on)rqa-
erc.fl [ocJre r,lcrJrpr{e}Mfl u, ns (6) ra (7) upu i= 1, aropas Bbnenaer
xs (b) ra 17) npra i = N-1 .

llcnoarsosanr4e [apa.MerpoB rnr = sr (xr) , i=o,.. . A, BMecro Ma

1nfi nocTpoenNa cuafisa c rpaHl/IqHrnr,[4 ycJroBHf,],trt runa I.]i uenee 14,o6-
Ho, Tar( !(ai( npn oToM Tpy[Eo o6ecnerurr yerofttunoe BhrrrltcreHl4e Do
n EN.

AoKasaTerbcTBo TeopeMH onripaqrc8 Ha [pegBapr4BeJrbHoe [On)rqe-
jue orreHor( lr" q.= ivl!.- fri, i=0,..., N .liogcraanaa M, = e, + f!
: cr,rcreMy i6)-(b), i{MeeM

\rQo - Q,r+ lrrQ. = do

lirQr-.n+2er+lrer*, = 3'j, i = L,2,...,N-1
,!i-rQN-z - QIr-, * h-rQr = fo ,

(e)
I

ao = -),"f1 + f'l -p.,f'i, dN = -\_rf$_, * fii-, - pr_rfii ,

b



E = ur - p.fi-r - 2f'l - Irfi*r, i = !,2,,..,N-1.
Jtro[UA I. E c I r f(x) €sJ:[a,b ], r o

1

ao = -lrrrjJtf rv(xo+do)at-prnff(f-r)f rv(xr+drr)dr,

1

[. = p.hi-.,Jtr'-.)r'v(*.-, + .rh.-r)dr +

,o
+r.u!J[ (r-t) 3-(t-r) ]f rv(xr+dr. 

) dr , i=1 , . . . ,N-1 ,

t

fu = -\_rhri_.jrf tv(zrn_, + rh*_r)dr -

l1
- L-- h-z- jtr-"lrtr(**_. + tlrn-r)ac 

"fN-1"N-1o

eopuy.na Ana f,, ao"egexa a [I, c. II4]. AHaronrqHbrM o6pasor,l
[oJrJrtraDTcfi @pMynbr 4ns do f, J.N .

Iipu N> 5 clacrer"ry (9) rtroxHo npxBecTH K oreAlmqeMy Br,rAy:

aoQ1 + l,.Ar(rr-u1)Qn = D,l,

AoQ. - la,\3(l+ll)qu = Dr,

-pr-lFrQr-a + (3 + F1-1$1 + 1.1.*r)Q.-lrl.*rQ.*. = D.,

i = Q,4r..., N€,
-r!r-rt1,-r(1*rfu-r)Qi-u *TlQr-. =D11-2,

tq-rtil-r(tr-.-\-.)S-n * \9c-, = \-,,
AoQo = -7t.2.r(1+$.)Qu+ Do,

\9,r = -ltt- rhc-. (1+tr -, )$r-n+DP,

I
I

I

I
I

I
i

i

)

(10)

(11)

(L2)
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Ao = (1+I1)(4-I2Fr) + 2p.(p,-1.),

a* = (1+4s-', ) (a-\_, rtr_. )+2\_"( \_r-r\_,') ,

Do = 2do(4-lrpr-nru.)+i'.,(4-l.ur+2u.u.)*(r"tr-2i,)(t*p.),

o, = ( l.,Er-urdo ) (4-1, ur)+( r.dr-2d. ) ( lr-pr),
D. = 2oo u. F.-2f,, r, u.* (2f,"-1.d, ) (1+1. ) ,

f. = zdr-i.rd,-r-trrI,.r, i=3 ,... ,N-3 ,

]:N_z=2\_, ( )jr*_r\-ri,i_,t*_'').(1*ir_r) (2fr_a-i1{_.qN_r),

\-,= ( a-,fr-..:-.,, ( qn-,e],,-,-5--,ao) +( hg-,-\-,, ) ( 15.-rAN-r-2dN-. ),

Dr, = 2\(4-\_, u-,_.-\-. hr-,' ).

" 4.{-1(4-\i-!.ir-.-2 \-,, \-")+(1+\-.)( r.in-"d*-r-zdo-.).

he cTB(TenbHo,ecJix cqITaTb Qa flapaMetpox, Io, BblqlcJlgf, r{g

rrepBbD( qe!6rpex ypaBHeHxn cucTeMbr t9) Re[3BecTHHe Qo, Qr,Q"rnory -
qae{ BepxHroD napy JlpaBHeHxfi riu) u lrpaaxenre 1II). Anarorrar*rbn,r o6-
pasoM o6paaJflorca Hi{f,Hre qBa JrpaBHeHlE flo) x (I?). u.8fi[oe t-e
(i = 3,4,...,Ii-3) Jq)aBHeHxe cficrevu (Io) npeAcraMf,er co6of, rxHefi-
Hlno kov6xHaqxp rpex )DaBHeHt{n cxcreuu 19) c Horrepavn i-1,1, i+1,
B3fThD( coorBercrEeHHo c EecaM[ - t -1

;t!::,hiA 2. iI y c r b " n, ""i'r-' .ii; x H r e p r o Jr 14-

pyer tyr-:xqr.rp f(x) <l'll[a,ul B yenax cerKn
a. Ecan s(x) yqoBnerEopser rpaHrqHHM
ycnoBnrrM oqHoro trg ?rnoB I-.1, ro

t2
r}:r-f'l I < -!-;,rrv11., r=01,...,N. (13)

Ecar s(x) y{oBJrerBoprer rpaHfiq -
HbrM ycJIoBnf,M T14Ita ii, ro

D2
Fr-f ii sglErvl!- , r = 1,2,...A-1 , (14)

lir:,-f': I <qH'?llf ''ll-, :. = o,Ni N >3, (15)t I l' 6

[,:.-r]1 =1!a'?;1t'ull,., i =o,3iN=3. (15,)
L2

I



AOt$3ATEIIbCf,ts0. Hepamncrao (I31 no,r3 reno g [2]. Paccrorpru
oyuafi l?an]rtrnu ycroarf, .s6s IY. flycla N>5. TorAar]rrrnruB&Ertlro
Marp[qa cr{creuH (I0) rueer .q,t{aFoHaJrbHoe rqro6aqganne [I, c. 38,
ole.qctBne l{. I ], nolr;ruaen

D

lQ.l s ua- { eF,r=tS-rJ ,c,D}, (16)

i=L t2 t... X-1 ,

FAE

lD' I n= lD.l 
-

Ao-)r.lrr(1+lrr)'
[=

\-t r,ltr-Fr

lon-. I

tc-th-rt n-.
, D=

S-rtr_rt r_. I rh-r-\_, I

B [2] naftqeHa qenra

* ,r.1sln2;1rrv11., i€,... J€. (1?)

Ilogctaaaan B Bry&eHne Anf, Dr Ert.tqrHH do ,er rA2 rE, rs aex-
ag I, nu@x

D, = BrAr(4-r.r^r)uffr'r rr(ro+rLo)at +

11
+ urtJr, ( r)r rv(r.,+d, 

) dtrr.( ur-r, )nlJr. ( rt t tv(r.+r!. 
) dt +

,|

+ A.lr( rr-rr)ulJor(t)f rY(rr+cbr)at,

\t'l = (1-t) ((4-^.*]l 1*r-^.+^:(1-r) 2l-2u.(rr-rr){1+t) },
e.(r) = t(1-d [ur(1+t)+2c-4],

9r(t) = 1-s-(1-t)'.
0tcnga

lDl I s 11t 
rv11.{p"rr(4-Aap! )rlJ"'a". riJte.,t r) lat +

:1
+ lr. Ip,-A, linl]lcr(r) tat + lru]J 1e!(r) latl1.

o

(18)



'-iro6u autE{cJ:rrb x}menparH B (Ib), Heo6xoAx{a rH{opuaqlrf, o sHaraJ(
3HaqeHrn {yHkurf, e!(r) npx t € [ol] . Ouea4qno, ez(T) s o,
+.(r) : o, r € [o,1]. 9to tacaetca {yxrqnx 9.(t) ' ro HerpyqHo
rr,rterc,'mo npx Er 2 A' (sro sxaraarexrxo JrcroBm l,o> h., ) Or(t)10,
a npn Fl < ll 6yflx(xfi o.(r) uarrcl sxar( B rou(c d€ [o]].Aa.ib-
Heh[ee xsJrofieHne pago66cM xa [Ba crJ rai.

I) ho > hr . Y,{[ruBaa (I81 , 1rveeu

^ = . , 
l?.1, 

, s r,(ho ,h, ,u" ,u,) llr'vll-,
Ao_l,rl! lAr-pr I

rIe
rr(ho lr,hr, h,) =

_ (4-).rB!) Ii h;+( pi-lr ) [h:(4-4. *r-2 u" ) +h!1.(1+r', )+r.rrh!)
4[(t+ l. ) (4-1. )+3L.)t,itr+2 ir.( ur-1,)t

iia}.tlev uarcrvyv (hmftur{lt rr(borhr'harhr)npt,t orpaHl{qeHxfi o< hr= H,

t = o,1,2,3 . Jlerro nvae'rr, qro 
ff= u. Iloetouy rr(ho,hr,h.,

u, ) < rr( E, hrr b.,h1 ). Aaree Herpyx,Ho npoBepyr6r qro

uir(H'hi-:hr'Lt) 
> o. cre.co'arerbno, r.(ho,hr,hr,hr) : "n(R,hr ,

&,
:, ,r. /. Ilporseoas rpovosAKxe, Ho flecJIfiHtE Bdr(,qlkl{ | flo,IyqaeM

r.,B,hl,H,H) - rr(E,hr. h2rH):o. Taxru o6paaou 
'

r'(ho,h,,h2,hr) s r1(H,hr,E,H) =f ffi*td r (1e)

n!,e o6o3xaqeHo c = hr/E. darcrulm [paBon qacrfi B (I9) Iocrnnaer-
cF flpn @=0. B m6ng ar(E,h.,Hrq) s rr(H,o,n,s) = H',/6' n,cre -
AOBATEJIbHOI

A 
= I Et f 'vll-, ecJlr bo : hr ' (20)

6'
2) h^ <hn. lipu t=t' rDynrunn o.(r) r€Hf,er SHaK c tuDca Ha

vrxyc ( r( r') = o). IIcrovY

I ( r)dr - J. e,,( r)art3)E91 I''
,1

l*. (t)aezJ.o.( t)ar a !1r-t') e.,(t') .

IO



Tenepr, au,rcrra mmerparlH B (ld), [or]laeu

lDil s + Frv ..(h;r,1(4 - t.Fr) +

+ (r.- p,, ) [nl(a-r. ur-2 u. ) +h!t"(1+r,, ) +r.rrh!J -

-2r'( rr-Ft )hi[2F. (1-t') 'a+(2-t') (4-1. ur-2 p.-2 p.r') i ) .

OJlanaeMoe I npaBon qaclr{ HepaEHcrBa, coqepiarrFe r' , otplqatenb -
Borr nogtouy HepaBeEcrEo co(paHfirc8, ecJrx ero or6pocxrb. ti pesy','.r,-

tate
A s + !. (hc ,hr,hr,b!) llf rvli-. (21i

rAe

ir(ho,hr,hr,hr) = i;rji,,(4-r"rrr) + (],r-ho)60]/6r,

Bo(hi,h2,hr) = hi(4-r,ur{rr.)*llr,.(1+r.,)+)r,.r.rh'?,,

I i(ho,h I,ha,h, ) = (ho*zhr ) (4-t.)+(2tro+hr ) lr tr+2 p2(ho-hl ) .

i{arcrnpr OyHnIt{l{ rr(ho,h,i,h..hr) nlnrro Harllx I o6racrx o 
= 

ho <
< hi 

= 
H, O 

= 
h2 , hrs E. IlMeeu

af il

fr = itto-^, *!) [(4-^r) (h;+4'hob, )+2 r'.t,(r!+uoui ) +

+ 2p.(bl - Zhobr)l - 3so(4-r"+llrr)).

Eerr npr rcroropo, ho= h;c [oJ] surorxrerc, Heo6xoaruoe ycroale
aF-

aRctpeuyxa -:- - o, to orr€BrA8o
ao

at!
=ptc^..rlttr-rz)(ho + 2b') +eT I

luo

+ 12Ar(2ho+hr) + 2pr(ho-L.) -1r. 

o=n. 
> o.

=h;

II



Ilostolry roqra ho=hi ucer 6urr roJrbro roqrol MrHru]nra fi/nqtn
flr(bo,... ) . Tarrur o6pason,

nar Fr(ho ,hr ,ha ,hr) = ,ar{Fr(u, ,hr }a ,hr) , f.,(o rhr ,he,hr) }.
llueeu

i.(h., ,h., ,h2 ,hr) = hlh s g'/9, (22)

s.(o,ur,h2,hr) = ^'o"(oi*oli)-:-11:li*o.'o. .

Herpygno [poBepr,rrb, *o 
afft(o 

'ut ]t F') , o . caegoaarenlnol

Fr(o ,t.. ,h2 ,hr) s ir(o ,h.1 ,h. rH ):i-* HetrocpeAcrBemrofi npoaeprofi

ldergaeuca B crrpaBe.EJInB@Tx HepaBeucrB

r1(o ,hl ,E ,E) - f1(o,hl ,h. E) z o ,

i.,(o,n,E,E) - fri(orh., rErH) > o,

ttTO npr{Bo.q,[T K oqeHne

i.(o,b.,h2rhr) s Fr(orH,E,H) = 3H2/5 .

Jw{ruaan (2I) r t22lrnolyuaeu A s #rtllr'olgrrp, ho(hr. 06re-

Allxf,a otro'r pesyrbra" c (&1 , B rrolre [ueeM

l <$Ht[r'oll.. (23)

lenepb oqeru{M BeJrrqr{Hy g. i,Icnoaraya reuuy I, noJrJrrraeM

1

D, = -21,,$ru.nfJt'trv(rr+dro)dt +

,0 1

*2p.aiJon(r)f 'v(r,,+rh,,)ac - (1+lr) i,.n!feu(r)r rv(r.+ch.)dr *

+ A. lr(1+1., )nijert ")t 
tv(xr+d, )dr,

o

T)



sn(t) = (t-t)[rr-u.-].1(1-r)2-r(1+c)(1+rr)1,

er(t) = (1-r)[2-2(1-t)e-prt(1+t)] .

Herp34q,no Brgerb, mo pr(.) I o, e,,(t) < o, 0r( r)
t e [oi ]. JtaaruBafi ororr ([arr, narqqur,l

B sl rr(ho,h., Fa rh3) llt ''ll* ,

rAe

2x 4r rv 
"t.f,+Zu.h 

rz 
(3 u.+ ll ) + L. (1+ A. ) [ir! (1+ l, ) + r, rn I ] .

"r =

Iipuuenan lrarr{e re rlpleMbr, Earc x trpn lro]rcne MarcttMyMa {yHrsrrDr !1,
MffiHo nonasarb, trro r.(horh.rharhr) 3282/3. dro areqer HepaBeH-

CTBO

s slrzllf ''ll. , (24)

Ilo coo6pameHr{mr cnMMerpuu

r =+ n'[r '' li-, , 
= ] E'11 r rv 

11. . (24' )

rerepb rs (I?1,(23)-(24r) r tI6; Broeftae! (I4) grn n u 5 .
Ilycrr tenep5 p = 3,4. B etnx cryqaax lrs crcreMu (9) Be,tlrr[Hbr

Q. auraacraorcfi B aBHoM n44e. 3areu MoiHo BoclronbgoBafbca o6urarofi
rexrutofl IroJrJEreHr{g oqeHor ,qnua JroaaJrburoc cruaftroa, onucannofi a [I].
Ilpranqrmua.nrHnx garpJtrHeurfi npn orou He BosHr{Kaer, xora r{ qp}rxogrr!-
cfi l{Merb .q,eno c oqexb rpouoggxxur BHruIqAaaMr{. B Boxerrrolt nrope
Becb Bonpoc.cBogxrcfi B rroxcry MaRc]rMWoB WHrqxn Hecnonbroo( nepe-
MeHHE(. Ilporaancrpnp]reM cragaHHoe Ha flptaM€pe noryqeHrs oqeHKI{ AJrfi

Qi fipr r=4 .
Femla (9) I Ir(Mlt114Y

Q. =&[3*t.( Fr-rr) ]( r,rf,r-prao) +

rJ,e

Z0npx

+ ( 1.,-u, ) [-frr(z-lr)+]..Fr8r-]..tr<1n1 ],

6' = t(1+lr.l.+p.pr).r4e

I3



Orcoqa, nprvexaa lewy I, xaxo4ru

aQ,,, = l. r., [3+ u. ( Fr-r! ) .lh;F'r lv(xo+do )dr +
o

+h
I

2 q( t)r rv(rr*tt, )at rr( lr-r..,)l!Je.( a)f rv(*"+d")dr+
0

+ L, tr, ur( )r,-u., ) h;J(1-.) !r 'v(t!*.h, )d.,

q(r) = (1-t)[3+p.(pr-rr)][p,-1t.,+r.l{r-.)"1 .

. (2-rr)( lr-u.,) (et') p. ,

c.(r) = (2-rr)[1-e(1-t)!] - r,!(-.') . .lj

(25)

nqe

AHUrlrs fifiKqxn er(r),,9.(i) rroxa3lBaer, "no 9"(t) > 0. t< [oI],
a g(r):o npr ho > h1. llpr hodll 6yxnqua or(r) MeHfier sHaE c
ruDca Ha Mnayc B roqte r' e [0,1]

iipr ho I h" ns t25; naxsgnu

le,l< fr(u" 'ui 'h2 'h') llf 
rvll.. 

' (26)

rae

r = h,(2ho-h,) . -Hi'{ tooh,+hl+h!+h.nr) .' r+Al  2+F2 
p!

oueergnorr(ho 'ur.,hr,.rr) s r(H,hr,h2, u ).Tar *- 5t*4
>O , To

r(r ,n,, ,b" ,E) s r(a,rr. g ,n) = u" [,r(z-d . ffi*] ,

rqe c! = hi,/H . Jlerro e[qerr, qro MarcrM)a,r npaBotr qacrrl Aocrnrael-
ca fllrp}r a=O u panex A'/6, CIeAoBaterbHo,

14
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lQ.l <f n'l1r'"1., ho : hr '
llpn ho < hI rcnorBsys paBeHc"Bo

Itrl

Jl*rt"l tur = 2J qr(r)ar - Jor(rlar 11(r - 't') g(t') ,

(27)

Jl*rt.l 1u" =*it. . r"(u,-rr)l -iu.,, - r,r)(r, - u,) -

- 1(1.-rr.)"'((2-t,) [3+p.( p;-?rr) ] - r.r.(2-trr)[1+r-(r')'a]] <

<1(rf [s+rr.( ur-rr) ] - rr.(2-rr)(r,,-r..)].

iurtuaaa 9To HepaaeHcrBo, trs (2a) nonJ raeM t26), rAe

r(ho,hi,h.,h!) = zr,(ui - tour) + ul +

mYarn

+
r..( l.-u,,)

1+)tr l.+ F, 15
[lr(hohr-h;) + hl +h! + h.hrJ.

Jlerxo npoeepaemar qenoqra HepaBencrB

r(ho ,hl ,h. ,h!) s r(uo ,1.| ,1. ,u) < .(o 
'br 'b, ,E) <

< "(0,h, ,H,E) s r(oJt.g,H)
IIpnBoAxl r oqeHRe

lQ. I < faxt f 'vll- nPrr ho < br ,

ro"opar B{ecre c ,2?) .q,aer HyxHHl pesyrbraa.
BuseAex renepa oqeuft, (I5). 0qer{qrort mno orpanrqrrbca c[]rqaeM

t = 0 , raK Eatt B cxJry cxlrl{slpxr.t ra(aa f,e oqeHra 6yaer BepHa x aJt,
1 = N.

llymr tr 25. llg (Il) noryqaeu

lQo I <f tlrrr(r+Fi) lQ"l + lDo l).
Ao

I5



Coraaeno (I4) r,t'aeer"r leul s n2/o11t''11.. B"nr*r" lDol oqennaaer-
cs rarr.rM xe cnoco6ou, EaK eto 6uro upoae4eno Bbule Ara lDrl . Bu-
NOJIHSfl HECJIO'f,HHC BbIKIIAJIKI{, HAJ(OII}IM

iQol salE'oll- 
{{r'^.^r,1+p,) 

+} a.ui *

+ 2rrir!(4-rr$r-trur)+hl[(a-r.rr) (1€p.) -

- 2pr(1+pr+Aru.,)1 + l.(1+pr) 1nl(r+lr) * Irh;l).

Aaalttrs npanoil qacr[ HepaBencrBa florasuBaer, tmo ee MaKcr4MJru ,qocr]r-
raeTcfi npr,r ho= h. = h, = h:= H. 3tO qaer OqeHI(y

lQoi s*48 ntlE'vll.o a ! ntllttoll. .

Liro r rpe6oBaJrocb Aorasatb.
ilpr N = 3,4 aean.rrHa Qo Bbrr[rcJlf,etca re (91 B aBHoM ar4e. Ilpo-

AeJraB sareM raxr{e re paccJmgeHns, rar npn BHBoAe orlenrr,r tI4) naa
N = 4, nonyr{aeM rpe6yeuufi pegyJrbraf .

06ognarall,r uepes L(f" ;c rd ) Mr{oroq,reH nepaofi crelrcnl{ (cnaafitr

nepaof, ctenenn), rHrepnorrpJmuufi snaqeHra fn(c) r tn(a) . Oqe -
BI,IAHO,

!(f";c,d.) = (1-u)f"(c) + uf"(d), u = (x-c)/(a-c),
x < [c,d].

JIEMMA3.Ecan f(x)etr:[c,d], ro rpr x<[c,d]
cnpaBeAJrllBa orleHKa

1r.(t"i c,a) - tn(r) I ' 
u(1-u)16-.)tllf 'oll. .'2

Dror pesyaarar r/tMeeacfi B [I].

$2. AoragareJrbcrrBo reopeuu I
Bnaqare paccMorprM nepnoAnqecnrf, cayuail, r.e. KoF.q,a r(r) rre-

pltoArqecraa Qyttrr{xs r S(r) yAoBle{Bopset rpan[t[uoi ycJroBrrn, tt{na
trt. Ilpr r e [r., =.*r], rcnonbsyfi (5), no.ryuaer"r

I6



s"(x)-f'(x) = (1-t)er + te.*.+ (1-t)f'l + tfl*r-f"(x). (28)

B uepuoguuecnoM cnJrqae BeJlr/rqr{Hbr Q. caaaaHu coornourenxarvrx

prQ.-1 + 2Q, r lrQr*, = f,., i=o,1 ,... ,N-1 , (2g)

(s crury rteptlog]rqHoctI,t flpeA[onaraerca, tmo hr*p = hr, fr.+N = f r,
Q.*N = Qr ).Paccuorpr.trr i-e ra (i+1)-e JpaBHenr,ra KaK crlcreMy or-
Hoor,lrreJrbHo Q. tr Q.*, . TonAa

Q. = # (2E'r-r.dr*r-2p.Q.-.+2rrAr*rQ.*.),. 4_lapr*1

1
Q.*, = 

-..:- 
(2d.*r-l'.*r&i-zlr+1Q'r+z+Brpr+1Qr-1)'. +-Aa lrla 1

Ilogctaaaaa oTu Bbrp&reHua a (28,;, noJryqaeM

s'(x) - f"(r) =

- o.id-*.-{u.[(2+rr*r)t-2]q.-,,+r't*,, [],-(2+1,)t]Qr*. ]' (eo)

nIe

s:. = (1-t)ti + tfi*, - f"(r) +

{lz-t(z* rr*r) ltr -[lr-(2+r.)t]f,,*, ].4-tr, Br*,

ran Kaft (q,r. [I, c. 461 )

(r-t)t'; + tfl*, - f"(x) =

tl

= ( 1-t ) h'.Jd rv( x.+dr. ) dr*tafJt r-r) t rv(x.+rh, 
) dr,

ro, npr,rMeHa" r"; I, nmeeu
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( r!-r)f rv(r.-,+dr.-, 
)d t +I

o

o
pihi-. [2-t(2+pr+ 1) ]

t

+

4-trr!t,'*,,

* ^^*,hi*, [ ^r-(2.^,)t] ]t1_*(4 - tr,ts.., 
3

1-r) r]f rv(r.,.,+d.r, )at +

[q +(1-t) t]t 'v(x.+d, )dt+nl q*t(1-r) ]f 'v(x.+dr.)dr,

I s,(2-t(2rr. *., ) ) (2H'+3hi-r)+lt+1( (2+lr)t -

+h I
o

1

3 ( 4-t, Frr,,

fr
Pqe

Q = -dl:t) (^r ( Fa ) [2-t(2+ p!+ 1) ]+pr+,, (1+r) [ lr-(2+11) t] ).

Herpy,qao Br{Aerb, rlro npr t € [tl ,t2], t.=r../(2+r.), tr=Z/(?*vr*.)
fiirept MecTo HepaBeHcaBa 0+(1-t)c >O r{ 4,+ t(1-r) >9. llo3ro$y
flprr t € itl, tr] c[paBp-.ir[8a orleHxa

I

lo.I s + llr 'v ll.{2hir(1-t ) + rrif+ ar +

. ---1- 1,.,,r, !-., {r-.{r.*.o r; y.^.. ru!., ( l.-t( 2+r. ) ) I ).t-At tst. r

Tenepr, nprxxuaa Bo BHr{MaH!{e (I3), ns (:J0) floryrraeM

ls"(r) - r"(x) 1 =411t'v11." 
( 2hir(1 - t) +

-rr)(2H'a+shi+r) + 3h:(2E().!-pr+i) - r.(2-p...,))l),

t e [t,,,t.J, x=xl+ thr.

( 31)

i,laKcfixy!,r npaBofi qacffi Hepa8eHctBa qoc!]inaefcf, npf, ht_, = h.*.l= H.

Ur elo 8ar err bHo ,

ls,(,() -r.(x) 1sf n.rr,'q[e";.u-.,tffi]=]l r''rrlj3I{,
I8



r.0B o6oaHaqeHo cr = h!/ E . llpr e.l 1,/4 viueela 10 + 6ai + 3cri <
< 4(2+3cr.). Taxnu o6pasou,npx r € [x!+tlh!, xr+t2hr] BepHo Hepa-
BEHCT BO

ls'(x) - f'(x)l <!.t'llf 'tll., hr/H >-I/4. (32)

Paccxorpru -qsJree flpoMe(yror t € [o,tr]. i'lueeM s"(x) - f"(x) =

=(1-u) ur+us"(r.+t lhr ) -f ' (x), u=( r-x.)/( t1u, ) .orcoAa

ls"(x) - f'(x)| < (1-u)lQll + uls"(*r + t1h.) -
- f"(x,+trh.)| + ll,(fr';xr, xi+tlh!) - f,,(x) l. (33)

!b i 31) flaxo)InM

lsI(xr+rlhr) - f"(x. + t1h!) I s

s+,r'v,, { 
lihi(2-^J 

+ 
p!(2H'?*h:-1)}.

Tenepr, rcnoaleya aemuy 3 !{ oqeHfty tI31 .noayvaeu ls"(x)-ft(x) I S
s rt(u) llf 'vll. , r€hr,r(! + tlhrl, pAe

,(") = Il'6-1j2\-,r) * "(oi-o.-,o.*oi-. ) - 
u'i",li

'^" - 6 t-2.\ "/' ----lenf- - MiT'
Iar RaE

Ha(1+21 )
n'(u) =- '+

6( 2+I. )

h2-h h .h2 ulr.2hat !-l ,. ,.-1 ! t
4(2+rr) (2+)..)'?

s , 1 .( -2r'a(1+21,) + 31u!-u,-,n..ul-,)1 =!2(2+tt) -

= =='J-. -((1-4c.)(1-c,) - o.(1+4c2.€o!) -
12(2+lr ) (b. _1+h r ) 

-

- (1-crr-r )(1+3ci-.+aal-., ) ),
ro tr(u) so npr c:r:1/4 r{, creAoBareraro, {u) s n(o) = ta/6
Taxru o6pasou, oqeHKa (32) cnpaBeA,[rBa np t € [0,t1 ]. Toqao lax-
rie oHa Aoxa:)BBaercs x Arr t < [t".11 .
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l4raK r

[s"(x) - f"(x)l =**'llr'vll-, x e [rr,*.*.] IL/H>J/A.(g4)

Pacel,rorpru renepb cnyqafi, ron4a hr,/E <t/4. i,Ie (2u) r{ JreMMbr

3 rlleeu

ls"(x) - t"(x)l s

< ler(1-t) * Qr*.tl +!irlt(r-t)llflvll.. (35)

B514e.nnLl ra (29) Tpr,r ypaBneHlrfl

urQ5-r + 2Qr+lrQr*.,=f,r, i=i*1 ,i+2,1+3. (go)

llcr:lnqaR r/ts Hilx Q1*3 r rrM€elt

r.*rQ, * 2Q.*, * A.*rQr+. = Er*, ,

2 Er*.Q.*.,+( 4- r.*. Pr*, )Q.*.-lr*, r.* rQ.*n=2Er*.-1.*.8r.*,'

JMHo[r.rB nepBoe us JrcaBHeHHfi ua (4-2r.*e pr+l ), aropoe na -trr+1,
cnonHM rx I{ noAeJrnM flonyqeHH]m cFilMy Ha 6 = (4-Ar+2F.*r)(2+p.*r)-
- 2lr*,fr*. . Tor,qa

er(1-t')+Qr*.t' =* [-r\r+1lr+2r\r+rQ.+n *

+( -rr+a sr*r)d.*., - 2^.*rE *. * l.*rl.*F.*r] ' (sz)

rAe t' = 2(4-)r.*.F.*l - l.*r lLL+)/ 6, npnqeMror{eBnAHo, o < tt < 1.
Ilprauera.r rer,o,ry IroqeHru a (3?1 cJlaraeMoe co.q,eplaqee E.*., f,.*. ,

t.*r.J*rrraa, KpoMe ronor(I3;r rMeeM lQr(1 - t') + Qr+1t'l s
s v(hr,bl+r, h,*r, hr*l)llf lv ll. , r,,4e

v(h.,h,*.,,hr+. rhr.*r) =7ff1.*.r,r+elr+r(2H2n3hi*. * 3b'z.*, ) +

+3 ( 4-lr+ 
a $r*, ) ( *r* roi* lr+ iir'?i+ I ) -6p,.r 

"A.* 
rhi* 1+3 

111, lr1 ahir. ) .

fr{oxuo norata.rb, qto

v(h., h,*r, hr+r, hr*r) s y(hrrHrIirH) = -13i=l 
oll 

, .
12(4&r+26H)

20



Teneps na (351 npx t = t't{MeeM

lsn(x.+t'hr) - f'(x.+tth.) 1 s 11t'"lLt + 
hi t'(t-t.) *

+ v(hri.*nI.*.,h.*r))s lffi *-L]u"'"tt-. (38)

Tar rar lsn(r)-f"(x) 1 s (1-u) lQ.l+u ls"(r.+t'h.)-fn(xr + t'h. ) | +
+ l!(f"i r.;r.+ttr) - f"(r) l, q = (x-r.)/(t'h.), re [r.,x.+t'hs1 ,
rorJrul.truBaa (I3), (3b) x JreMMy 3, noryuaeu

I s'(r)-t"(r)1 s (a.,u)tttl1ttoll. , r e [r.,x. + t'h.l ,

o(o.,u) =lar * "t## . $] . "(.i)"i-, *. =* .

llneen

9n = 
u(-'-t?i,; Y=i 

to"il- 
,,0,i

ar 24(45ar+26)

Herpygno Bullerb, tlro -2-O6e.+?8ci+fSaol < o npr e,r<!/4. Iio -
erouy 39aq n da.,u) s d*. ,o) = t/6. caegoaarearno,

fs"(x)-f"(r) I =: ntllf 'tll-, nr/a <L/4 , (39)

[p]r x e [r.rr.+tth.J. Bno.une aHarorturrno ycranaBrrxBaerca or{eHra
(39) nprn x e [r.+t'br,xr+r]. 06reArHas (:J4), (39), flonyqaeM (2).
reM caMru,t leopeMa I qorasana B fiep]ronilqecftoM cnJrqae.

Anfi rpaHr.rrfirn< ycaoanft 1xs69 I,il cAeraHHNe Br,ue psccyrqeHrf,
npoxoAf,T He BcerAa.

tso-nepaux, MeroA flonyqeHr4fi ouennil (34) Mo,[Ho r,rcnoJrbsoBarb
ToJrbKo nprr N > 3. Taxrru o6pasourrc.uyualr g = I,2 rpe6yrcr cneqnaJrb -
Horo paccMorpeHvra. Mu ue 6y,qeu or,ono Aenarb, T&n xax BAecb Jrer[o
Har(ogrrrcs aerxe {opr'ry.lu run s(r) il rioryqeHne oqenot He npegcraB-
raer oco6oro rpyAa, ecltll npxMexuro o6uunyr rexHi{Ky BHBoJia oqeHor
iiorpelriiocrr{ qna JroraJ,bHrnr cnaafinon [I]. Boree rono, orIeHKu fipn
w = I fiarrtatlecrl{ [Mer,rca a ["I] , n6o g;ra rpanr4r{HbD( ycaoanil rrna I
3 9TOM C.[yqae non)rliaeTcfl gpMtlTOB XlduUeCrcnft CrIJIafiH, a g.lta yCAOaufi

II oqenra BTopoil npori:BofqHoll coBna,laer c oqenrofi nonpeuHoctu arneii-
Hcfi uHrepnonroll4lr.
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Bo-gropr,n, cxe(a BHBo[a orenrn (341 kenprMeHr a Ha rpriltrx
nporleryrsax: [ro,rr], [1_,,1J .

llolyqru otexxl, Arf, r €[ro,r.] (npouexyrox [1_, ,rn) nac-
cMarp[Baerci aHarronxtfio). B clyae npaxrutux ycnos(? trna I rlcey

2^+r.=o (r,-r"_1,). (4o)
uo \ uo -o/

C ,{pvrof, cropoxr.r, s" ( ro +ho/3 ) = (Zuo+ rlr) / 3. nooroMy

s"(ro+ho,/3) - r'(xo+hol3) = 
t, 

t'r; t" 
- r; ) - r"(ro+iro,/3) .

llprnreaaa dopvvny Tenropa, floryqae{

s" (ro+ho/3 ) -f" ( ro+bo/3 ) =

tri
I (3 r'?-rr)fn(ro+dro )dr +

1

(1-<) !t rv(ro+do )atI
I

I
0lcntra

ls"(ro+hol3) - r"(xo+hols) 1 sl lf lr'" li-. (41)

Aaiee, tro (40) rrv6eM

2eo + e, = ai , (A)

ri{e

"; =lur 1."] - r; )-zr:-rX = r;jt<r-a,.r-.1r,,('o*do)a-.

!{crnoqafi trs ]@aBHeHxn

F.Qo+2Q1+).1q. = [r, tqQ.+2Q.+)r"Q, = 3. (43)

x (42) HersEectlGre eo, Q, , naxoAnr,l

(3+rrlr)Q,t = trl.Q! + 2dr-rr,<li-r.rd.

Jtomusar .lenry I n Bryeer e Arr d; i xxe€u

lztr-rra;-1d.1 s{[t'"il.1r.,rn! + rrrirf(2-p.) + r,, r,.h! J .
Cle4oaatelrao,

lQi l s lF ''ll. {2r,i1.n" + 3[p,hf + rth:(2-p. )+lrrrb: ] ).12(3+lt.l,
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MaxcxMW npeBotr qacrn Aoc{finaerca npx h, : hl= iI . llogror,ty

le,l sfn'6'"1.8, f =n"zr.

Tax xar

lsi(r)-fr!(r) I < (1-u) lQol + uls"(xo+uol3) - f"(xo+hol3)| +

+ ll,(f"i xo,:ro+bo/3) - t'(r)1, x e [xo,ro+bo,/3],

ro, yE{rHBas (IJ), (4I) }{ nem{y 3, rroJryqaeM

ls"(r)-r'(x) | < -l H'llr rv ll-(6{1-u) + <rju + 2clu(l-u) } s

<Ia.1rtv11. , x < [ro,ro + ho/3] .

Ang.ronruro

ls'(x)-f"(x) | s (1-u) ls"(ro+ho,/3) - r"(ro + bo/3) | +

+ ulQrl + lr,( f' ;xo+hol3 ,rl ) - r'(,) I < au'lt.'"tt;"{4tr-"1 .

. *#* erj,1r-";) <ln'1rrv11-, r < [xo+hol3,r,'1,/+rrdj J (

r{ TeM caMuM aor(asaxa BJaiHat oqeHra npr r < [ro,rrJ.
06parnucr teflepb n npaHl'r.rHuM ycJroBr{gM rrma [. 3treca Qo=o, tr,

r{cl(Jlbqar Q2 t.ls (43), H$(oAr{M

= 
zEr-r.a. * ^.^,4-li Bz 4-,\1p2

i,ls (28) np, t = to+Zbo/3, t=2/3 nueen

ls"(:ro+2hol3) - t"(ro+2hol3) I = tia1 . tt:.E?ti-r" 
(xo+2hol3 ) | <

_ 2^i^, I 2(24'-^,a',)
=.51a4;1,*,, . l-(4_^i, '

Q Qt. (44)
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z/t
.-L o;'flr'v(ro+dro)at . 

+ "ii, (1-r)r tv(ro+ ruo)ar 
| 

.

0lnurm o6pasor,r oqeHlrBas cJranaeuoe, coAeplaqee d. ,dr, r,r y.r[luBafi
(I31, noayuaeu

lsu(xo+2hol3) - rn(ro+2hol3) | = 
a[rt"U.t^; +

*z-^.ua[6^rhl + 6lrl.(ul+u!)- t.zhf rr+ arrr.n'] ]' (45)

ttlorno noxagarb, lmo MaKclruw npaaof, qecrfl StoFo HepaBeHcaBa .q,oc?r{-
naerca Iptr ho= hn= b. = H . Iloglouy

ls'(ro+2hol3) - rn(ro+2nol3)l =*i"tl ttv [.. (46)

llcnorrsoaanre (46; r JretorH 3 a nepanenmne

lsn(r)-r"(r) [ S u[s'r(ro+2ho/3) - f"(ro+2ho,/3) ] +

+[t(f"ixo,xo+2ho/3) -t"(r)1, q = (z-xo)/Q\o/3)

.u,aelr

ls"(x)-t"(x) 1 <1rt16 toll- , x e [ro ,xo+2ho/3] .

9ro6u susecr[ Tar]no f,e oqeHrcy npta x e [xo+2ho/3,xn), BHatrare rrg
(44) nonyvaeu

tc.,f =r2i*l{2^1ran!+3[i,,nl + 2prhf + l,r.(ul+u!)J].

3areu rg HepaBeHcrBa

!s"(x)-r'"(x) I < (1-u) lS'(ro+2bol3) - f'(xo + 2uo/3) | +

+ ulQnl + lr,(f";xo+2ho/3,-.) - t"(x) 1, * € [ro+2ho/3r..]

yrl{tuBas vlbi n Jle[a,ty .,r a).'r]:err

ls"(x) - t"(x)l s111t'11- zirltf - u)(2 + u) +



itupaxerue B 0Mt)DHEoc cKo6fta( He npeBocxo4xr 6iI2. i;reaoaarerrao

ls'(x) - r"(x) I <ln'a|1e'v11., x e [x"+2ho,/3,x1J .

ipoue (34),B nepfloAnqecrou cnyqae flpx .qo kasareJr bcr Be reopeMu
Mh! xcltoJrlgoBaJr[ oqenxy t391. 0Anaxo A.la npaHxqHh!( ycnoBxf, I nntr il
ee He Bcep[,a voxHo noJlyqxrb onficaflrHM BbEre c[oco6oM. ietrcrBfitenb-
Hor B ]@aBHeHxa \36), l{g roropbff BhrEoqxtcs i#), BxoA].tr Ber[qxHa
Q."n r !r nooroM] Ilpx l+4 >N [po.4eJraHH[re pacciriqeHxr reprror cnJry.
Oqxaro gaa BUBoaa oqenrl xa [*.,x,.rJ uottno B3f,ab ]@aBHeHxs iJ,6),
nonorxB j = i-2,i-l,I .3ateu, ncrlnur.re ag Hnx Q.-2,Qr_1 , [ony-
qaeu @pMyny, afl8non[qH]rD (:j?), Ho co{epra{yn Q,-r. ^cno,qro ernv
[pr{eMon Mor(Ho BocnoJlbgoBarbcr AJlfi nonyqeHrfi ri9), Ha.qllaas c [pa-
Bono KoHrla or)esKa [a, b ]. llpfi lI u 6 KoM6[Haqxa ]'noMaHyrED( AByx
BaplaHToB BHBoqa (39) [o3BoJlfer (oKa3arb orpHKy Ha rD6o],r r,rs or-
pearoa [x.,x.*',1.

iipn u <6 3bo(oA xs ctrryalfix cocro]lr B caeAyorqeu.fua x € [\-.,
\=.J xltno auecro r iti) BstrTb J@aBHeHre hr_,,$l-z+ 2Qt-r. \-.tl =

= 3*-. , r KoropoMy B crrJ rae rpaHnqHFx ycrloBlrr Tnrra i cie.ryer npr,r-

coe4r,rHr,rlrb ypaBHeHxe

a flt-fr-, ,Qr-..2h = 9[ =;-t fri - +--.l::_) - fii-l ' zfii ,

5-r "N-,
a.[,rf, ycJo Br{ li JrpaBHeHxe qN = o

tlpn x e [xor_,,:c"_"J x nepeuxcaeruhsir ypaBHeH[au H).rrHo np coe-
nr*r*" coor"or""r,j r.r-.\-, + 2Qr-. + \-"tr-, = %r-,.

Buu4tw, roropita grtecb Hco6xorlnuo npoltcrarb aJrr noJryqeHlrr

orramr (39)r Bnorxa axaJropxtrHH Brrrrraaratr, BEnorrHaHHHri B nepfioqlqe-
csox cnyqac. Iu nx onyctac',r. Iotasareatcrao ouexrr (2t saroHr{)Ho.

tlycrb s(r) yaoalerBopasr npai qHHM ycJlo Blrf,fi rffr& l"r. ilpn

x < [xo,rr1 xa (2b),(I4]-(I5') r reuuu 3 rucev

ls' (x)-r" (x) I s H' [r'v ilJ(l-t )fl(N).+ * 111-t )-^ ] .'62)
< f,{lt)xt 11t ''11-'

Axarouwo paccMacplEaercs npoMo(J,aor [h,-.,",* ] . Taxxu o6paaou,
o(eHka (4) Jlona3ana.

..1p[ N = 3,4 HepaBeHcrBo \3) itofier 6mb flony,{eHo c [oMot{bD

TexHxKr, pa.ipa6oraxHon ans roaanbHrtr cnr& HoB II].

6



Iipr,r ri25 oqenrca (34), oqeara.q,Ho, cflpaBerinuBa Ha [poMeftyrra(
[*, *r*.],1= 2r...rN€. Aaree, Ear( x B oryqae rpaHxqtbD( ycno-

elril runon I,llrouearquorAns 6onbrxnx N na Bcex orpeoxa( [x, ,*.*.1
coxpaHsercfi orIeHKa r39). ilpra MaJTED( N ,q,onornr{Tarbno HJmHo uccJre -
,qoBarb flpoMs()rrKx [x,n-n,\-r], [tr-, , h-. ] . 3ro He eocraBJlner
rpl/Aa, ecrrlr Bnecro t36) npu x e [fu-r,h-r] ucnorbsoBarb J@aBHe-
HI,Ifi

srQ5-r+2Q, +l:Q.,*,l=d:, i=N-2,N-1 . (4?)

\-.Qtt-r- 9v-,. * rrr-1qr = q'i'

llpr x e [Ar-u,ts_r] n (4?i cneAJrer eafrt i = N€,N-2,N-1 .

Tarnrrr o6paeoM,AJrs AoxasareJrbcrBa (J) qocraroqHo Hgyqr,rrb or -
peerr [xr,x.1 u [v:i-2, tt-r] , npilqeM MofiHo cqlrara nr/x.-t/4 ,

h'-./H > t/4 . ts cr.uly cr{MMerpr{n orrpaHr,rqxrlcf, paccMorpeHneM oir,r{oro
ll3 HHX.

ilycrt x e [xr, x.1. iiogcraB,raa ts (2t:1 sbpafr.Hnfl Anfi er H e.
ras (I0), [MeeM

s'(x) - f"(x) = 1 [l.lr{Er-Ar+3trt)Qn +
ao

+ [(1-t)(4-rrur) - 2p.t](l.,&',-urdo) + [(1-t)(]'.-ur) -

- t(1+r1)l(lzA3-2f,r)) + (r-t)r'; + tri - f"(x). (48)

lloaaraa t=tr- 
4-I2F3 

.florvqaeM
4.ttrpr+Zv, ' "

s"(x.+t.h,)-f"(*r*t.hr)= 1 tl2l3e4-
1- Lzltl+altz

1

- l.h:l[2(1-t) - 2(1-t)'-p.(t.r')]f 'v(x.+dr.)dt+

t.
*1, rrir]itt-r-(1-r) 3 lr rv(x 

r+rh, I u"*z u.n ;i"3f rv(x 
r+rtr, ) dr +

*ir; ilfr-"1f 4-Lr$r) - 2p.(r-r')lr't(*.*o1.,)ur .
f,r

26



0rcrc4a

lsn(x. + t.hr) - fn(xr + t'hr)ls o llf '' ll., (4e)

r,qe

(hrrh.rhr) =
L2 A-xru,+Z$"

+ 3l2^3hi + 6h.,2(1-t';2(4-l.ur) - **lvrLt-z(tr)'l ).
l4cnoarsys (I4), (49) lr neMMy 3, rs nepaaeucraa

ls'(x)-r*(r)| s (1-u)lsr'(x1+tthl) - f"(x,'+trhr)| +

a ulQal+ l!(f"i xr+tlhr,*.) - r"(x)[r x € [xr+t.hr,xrJ,

Har(oAr4M ls"(x)-f"(x) I s {(1-u)o *ilut " 
u(l-u) (1 - tr)'}llrt'll-.

l(onno nonasarb, r{To npo}loBoAHas no u or npaaofi qacrr4 HepaBeHcrBa
nonomr,rreJrbna [pr4 h,t/fi > 1/4. Iloeror',ly MaKc]rMW npaaofi qaerr4 Aocrr,r-
raercs rtpta u=1 t,trq,rq,u,oBareJlbno,

ls"(x)-f"(x) I s+Htllf 'o ll. , x € [x. + t+h,, rxrl. (so)

,Jr,aree paccrrlotprartl x e fxr rxr+t*Jrr]. tsq4e.rura s4ecr ABa clry-
uaa: ho ) h,,, ho < h1.

I) ho I h, . l{a (I0) narcogur,r lell s 31l.lr{p1-11)lQol+lorl}.
Ilogcraglsg cpra oueHrr{ BeJr[q[H lQ4 I ,lD1 | ra-yunruaar, rrro MaKcr,rMW

npanofi qacrr4 ,qocrl4raerc.E ttplr ho = h, = tr3 = H, I4MeeM

lqrl s E(a)r211trv11*, q = h./H,

s/ -1 - !4 + ?a + 45oz - fu,.t - lzaL
Sls/--.

*no*" ,o"o]'ro*,,o ""1]-",'I".*ll[:' t " (4e) yrro*erBopner
HepaBeHcTBy

o(h1 ,ha ,h3) s {(h, ,H,tt) = Hz\(a) ,

1 {2rrl,rua + 3r.u!(l+r.) +

8cr4;;-Tt- "
\ l+L<,at

.Q

-/ -.\ - L'l + LLa + LZa3+ L2aa
!2(?+1-%.+l?az)

ilpr,r x e ix,.,x,,+t'hrl un,teeu

Cft(t



lsr'(x) - r"(x)l s (1-u) lQ.l * ul str(xl + t'h1) - fr(x.+t'h.)l +

+ [L(f"; x1,xi+ tthl) - r"(x)[ sH2llf '" tt;[fr-*lE(a) +

+ un(cr) ., "ft-"1[ "te". I)]'] .

Marcunalasoe BnaqeHlre Bbtpafienl{fi a {rrarlpHsx cxo6rax npr u e [0,1] ,

a e ll/4,1) He rpeBElllaer I/6. Taxurvr o6paeon,

ls"(x) - r"(x) | =*"'llt ''ll-, ho 
= 

hi , x € [x, ,x.+trhr]. (ml

2) ho < hr. l,I" (48) lps t=f,=(lr-u.)/$xr)

ls"(xr+fhr) - f"(xr+?hr)t slm''ll.{n; + hohr+hl

ff a 1r : iipn x e [xr r*r#rr.1 urueena I s"(x) - fn
+ft- (nf+uoh.+ uf) . P tnil']m'"il..0rcns,a

nerro [onyqaeM

) ..3aueruu, wo
( '._

(x) 1s {(r-u)f +
Lb

ls"(x)-f"(x)1 slrtllf ''lL , xe[xr,*r#b,,], ho(hr. (52)

Haroxeqrgan x e [xr+Tur!xr+ t'h,J HaJ(oAI,rM

I s"(x) - r"(x) I s lE'"U. [=toi 
* hoh. + nl) +

, + uo*."(}*)-1s. - T)rul) s

s ltr''lt, t+hi + u(1-u)(hltr)' * ..r, ] .

Ilpaaan qacrb HepaBeHcrBa.qocrnraer MaHcxMyMa npx hz = br= H,
T.e .

ls"(x) - t"(x)l s n211r'"lu[$"z + ur(e ) +

+u(l-u)[#2r],]
Axotrg floxlu]hlBaeT. tno B[,PateHI{e a @rr.;pxrx cno6nax npn
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q. < lL/411, u € [ol] MeHEtre I/6. llrar,

lst(r) - f'(r) I sl atFt'||.., ho 
= 

hl ,

r e [xr+6, ,r.,+t'hr l .

06rqnr.rxex (50)-(53), nor1ruaeM HyrHlD oqeHry n11f, npoM€fiyrra [r.,
xt] . Ao[agaranbcrBo reopexH aer(oxqeHo.

3Ai{EtlAHI,tE. oartrtrqecrr, B xone AorasererDcraa reopeuu I 6ulo
norasano, trno oqentta (2) cflpaBear[Ba, ror.qa s(r) yaoBrerBopaer
rpartrqHul ycnoBr{r,r Iy, ecnt.r AonoJrHlrorlxo florpe6oBarb auroJr]€Hra
yoroBrn: ho/E <L/4 , bx_1/tt <L/4.

Jlnrepatypa
i. 3ABb,ul0B 0.C.. KBACQts 8.11.. MPqfi[qEtlr{0 ts.I. ilero.qu

cnraftr-OJnftqxr. - lI.: Hayra, 1980. --:J52 c.
2. iIAIIJIAB T. Heroropue orleHrct opx6nrf,exxl Broppx nponsqoaHb!(

c nolo[IED Elr6xqecruD( r{meDtloJrruflorrHsx clljralhtoB. -E r(H.: XstotrH

31:rt!h$.v*q;,1 
( futuormerrlue crbranu, srfl . 8I ) .Hoaoor6rpcr.I9?9,

flocrynraa B pea. -trs!,.orA.
I0 ceHrfi6ps IIBP rota

( 53)
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