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(Buqrcartel'urre cxc.raxu) Burycr I2I

J oqlEHo aHaqeHre

vAn 519,65

c yaJra[t Ha 6. Cre -
l: , ro I sron roq-

HEEIyIRPHTfl l,lHIEPfl OIRIS,IS lgEmEcr0,!!lt{ CrurARHrJnl

D.C. Bo.lron

llycrl ra o"pesro [arb] I llenax cerfl a: a = xo<rr<...
\-b ssAaxu sxeqerotf, fr= f(rr),i= 0,1,...,r, fi/Hrc$x f(r).

i

Tarce! qTo B HeRoTo@( !l3ta)( cetl(r A lroB€cTnH 3Ha{€-
lnlf npoxsBoAHo {yrln$r{ f .

B Hacrorqei ps6ore xs pqccnaprBaer aqAaqy o nocrpoeHxr rry-
6rqecloro cuaf,Ha a(r) rracce ct ,nHtepnorrpj,rqero SaIAHI&E sHa-
qelflt OlHn$n ri ee npora Bo,[Irof,. P€reBne gqAp!trr Aocrfinaercr nyrex
aBgA,etolf, Aonoft T,eIDHiS J,anOD CIr,lA Ha g OftpeCrHOCrr loqe*, B xO-
.ropdr gqAFHu sr{aqgrut nporcaoABta. IloxasEtsaercr, rtro nocrpoeHxe
Taroro cnnafiHa cBoArfca r pe[eHxn cxcserH )paBtrexllB rxreDi4etr fpex-
ArarotarrbnJD xarpr11y c AranoHaJrbrr!. npeo6raAgrxer. 0lxerrr, qTo

rar qacrHrd crJ rsl npeArana€rar roHcrpyrfllx, coAeparr o6HtflrE xy-
6nqecr e cn anHH rnacca ca ( rorAE rrpoxaBoAflHe Ee saAaHi! ao DHyr-
peHHxx )ararc cefrc.l a ) x l(JI6xqecfle cruraf,H c AonorHxTerhmrrr JB-
.rarm ( nporaaopnc sqAgns Bo Bcer y6rax cerror a ) [I].

Ilycrb J - m{orecrBo llr(qercor J yoroB cerror a, B xoropr8 oa-
AaHE sBarreHna npoxsBoAno, f! = f,(rr). rarur o6Fasor, flepeA xa-
Er crorr sqAgqa [ocrpoenra r!,6ruecro'no cnra xa s(r) € c'a[a,b],
yLoB.leaBopdqero yctoBnf,r e(x.).f., i=O'...,r; et(rj) = f.! ,

JC ., .
06osnarur I.= 8'(r.)-, 1=0,..., tri ht= rl+l- xr, 1 = or...

..., tr-1: 1,.= h./(br-rr h.) , u.= 1-h,, 1a1,...r tr-1. BDeAer cerry
6. (trlll J)u{rr+cbrlJe .r\(r))u (rr-dj_r lJ € J\(o))u(ro,t),

!tre o.,r.1, r 6yAer crpoml cnraf,H a(r)
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I{ycot ro-ftJdrqecmtr nouHor D(t) Ha orpeone [o,1] c paapr -
Ba r 

"perbef, 
npoxgBoAHo? B roqiax a r lE1-.! taolHo sarrncarL qg-

peo sHaqern r p(o), p(1)' p.(o)' pr(1), p'(o), p"(1) a srae:

p1t) = | rt!+ !r'(o)t8. p.(o)t+p(o)+cr(t+)l+ cr(t-p)i,(1)

rAe

1
c{ B-c)

(p(6)-p(1)+ +[(1+p)D'(o)+(1{4)r'(1) ]+ } [pp' (o)-cp'(1) ] )'

c.(c.3)= cr(i ,c0 , r=n"(1)-p"(o)-6!o r-&6. , t.= (t, + lt l)/2.
Ecan a roqre e xrx B Tperb, nl)omBo,ql€a H6npepiDHa, fo AoJrHo aH-
notnrrbcf, pa8eHcrBo cr= O [Jr.r cl= o coorB€TcrBeEro.

tla rargor rHrepoare [tr,tr.rl, 1=o,.'.r tr_-1- , B 3eBrorro-
cflt or roFo, r!)BecrnE ,x fl rr fl+r r cruaf,H E(x, r(f,no npqA-
craBnrb topryro, (I), sat eajxs t fr (r-x^)/u. x p(o), D(1) ,
pr(o), p'(1) ' pi(o), pt(1) ffi fr,!r.,, fl'fi*t' rrr r11.r co-
orBererBeflno. [1xrrr. ecrectrenBo. ecrx f: He sqlEflo r fo AoJfiflo
BHnofitstLca ycnoBre cr= o , trorolroe nossotier gq)aarrb pt(o) a

BllAe

e,(o) = -L[se(1) - 3p(o) - (1+cdp,(1) - ]r'(o). ]n"tr) 1

n rcpmrorrb er.o r,rg (I). AnaJrorx$o E c,rl ge. rorng H6 sa,qano fl+rr
uctinDqaer

pr(1) = 1 tgp(1)- sp(o)- (1+dp,(o)- !r'(o). l^n'trl1.1+F- z 2
tlaxorrq, rorpp He sq,qanr x fi r fl+i ' rreor

p'(o) = p(1) - P(o) - in"(o) - ]p'(r),
pr(1) = p(1) - p(o) + |n"(o) * in"tl).

B lrone n1x r( [rr,r...l Ars s(r) norlnser nlEAcraarsr s

s(r) = ts
r..r- rr - p

b. r.- cc..!!+,)! + !r.(r-*r)' +(
1

+ !.(r-:.) + f.+ crr(r-rr- cn.)f + c..(r-r.- 9b.)f , 12)

|t

E
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rAe

",,= t#O:t{lrr + | [(r+p)r.+1rro)n.h ] {or.-'r...)} '

",,= -u*"4{ *td 
- } [{r.o)r,.{r.etc,l-} {,,r,- ar..,)},

a [oo{{x4teHrE f . r G, eqlaanrct I oaBrcrloc?r or Ha^rxrBt, nritsF
rarefl{ o SBAtreEtrut nporgsoAHr4 I J,arsr( cEErfl A caeAi,D[0{x o6pegor:

",=+ F

(f! 
1 fl.. aqAeror): rr= fl , ct= fl+ri
(rqIAHo fl ): -

rti:-rt 
-11.r1t'- 9rrh.+ f,r*.o.] t

I). 1,r+t' € J
2)-'l< r, r+r/,r

t

r-1 = 1.,!l

3),

'.+F
4) 1r

1/,I, 1+1€ i, (3qleHo fl+r ):

t-'-tl+l L

\
Oytxrgn s(r), onpqrerrenr {op.yron (2), ypoa.rerropaer acer

-ir.o.-|"..'o., u.= 
t.i: . . !r.hr,|....,o..

I t+l t

!rcroarrr. norpa6lrer., qro6g E(r)e c:[a,t] .

t1t - (18)rl+r - Er.h.. | ",..o,.]l+L4J ( ri r ri., ne sqngnn):

to

rl I

flycrr rl,r u {o,r-) r roFAA trc 5 r ll xe aaaano. Ilprpasru -
aas g.(x.- O) x E'(rr+ O) , no:rlnaer

1) 1-1lir,l+tr/J:

F.r.-'+ 2r.+ 
^."..,= *{(1"*

2) 1-1l J' 1+r.€r:

u.r.-r+ (2Fr+ sr$r.l r.- sftrrrr+' =

= q'-*.-[+ '{:'ffi ("t'- tl.)]; to

l-tI l-l
h

(s)
l-l
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3) r-1€J, r+1. /.r:
{ ;f; r^,r.-r. {a 

".u-4r... 

2lr)x.+ Arr.r, =

. *h t-i1 - *.*t;-.-'-r=s:) 1,to
4) 1-1€ J, i+1€ .r:

.{FiXr-i+ Pllt- cLtra.r=
h +h

1+9 )
l-ft+l I

ht

ladr-,,
h.-n( +

I-l I

.,t.r(Uo.. - rl+r+ rl-,- )l
f-lt l-l
h l-l

(6)

ntrrc$ rcnepr 1€ J\ ( o,r). B sror c.s! rs rrf 6
rerbHo, heo6xoAn o norpe6oBarb paDerclro oruuetcn E'
s'' (rr+o). Boarmxx c.[eAJlDl4re cfirllargr:

1) 1-1€ J, 1+1€ J:

-dptrxr-i+(1+ao)xr- ro[rr..r= , 
[rr* (:d" -

ti.r. Zti
3

(r
crq[oBa-

.{) ['t

t,,

ht-l

2) l-1y' J, 1+1€ J:

3) 1-1€ t. 1+1/ J3

tf -tl1 l-r -
\ r._.

2fl + fl-
0

(?)

; (8)

$ ^.'.-.' 
("Pr#rt + F.)x. - tFts rr.,. =

=.[t EoC'-ri"+zrll
[h^ \ h. 3 I (*-")l1..9

h,_. 1+F

-aplrrr-r+ (ap + -?Ly..+ ,rt)rr + i*rrr+r =

*(+,'-1r-t)1,(,,)-
= 6[! . --.1p- /1..'-r. - r,

[1. 1+B \ tr. r
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t
=5 l+t (10)

n

BraeAerfirr coornoGetrrf, (3)-(I0), 1= 1,..., r-1, o6p6yDr cx-
crery l-1 n He Hitx l4aBHetnr orHocrlrerbno N+1 HerSBecTrofi ltor...
...'k . ,{4" ee oarEf,aHx, t€o6roarru eqp,qDa ypaExeHxf,r ,!ni flotry-
qelnra r(oroplr 6yA€r xcnoJrlgoBarb rpaeBrE ycloDrt, oqAa8aerrF Ha

roHq8r orpe3n [! ,bl .
Onpamrrnrca paccxorpemera xpaeBu( yoroBrn caelyD[$x rnnoB:

I. E'(a) = ti -, 
s"(u) = rff r

tl. g"r (a+do-o) = str' (r+o!ho+o), s"' (u-{-r-o)=sir (b-o&x-r+o)

(ecan aqgsnu tj r ri).
.qlr xpaeDt8 yc.[oEnfi nepDono rnna HeAocraD[Be JrpaBHeHrf, crc -

lrerH rr€Da BrA3 xo= fX ' h = ff,. IIpt oqlatn{tl q)aeB!fi yetoDxtl
atolroFo rrns crf,Taer, trro rHorecrro J Be coAepts liHAercu 1=o !r
l=tl x, creAoEafeJrDHo r ro+ o&o / 61 1-r+ \-. / 6. B erox ory -
qae aarrlialq{e lpasHelot, 66per B BxAe:

4) 1-1l J, r+1/ J:

dl.r.-r. (3- p2)rr+ FrF.r.., =

,l) -*(*"._,'-.)l

2ro+ xr=i(+ - r;) ' "",r rdl,

p"o- *,=*o [. + -(r.,,)ri - tr.e)ri], ccar

Fr
ha I

1€ .I;

\r-..2\=#('; #) , €cn r-1/ J,

"h-,- q6fr[t.*tr; + (1.dri-r- 3
\-,'

l[-fr-,
, ecn[ tr-1€ J

l(paeatr trrcroann rrna I trdBo rcn(MbsoBatb r nptr HersBecrrro( sHa -
qa {d( f"(a) r f"(b) , ecr sat 6msr r! r ff, noAr(oArrpt FsHo-
crHo annpof,cfiFr$ren, rcno.[bsyi r{3Becrr{re rBaqerfla (yxrn4m r npo-
ra8oAnon E np{rpafltrqH$ llarax cerrcr a.
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L 1o5nIo) 16rp( r ) 1o:"( a )

I
2
3
4
5

8
5.8
t2

5.9
5

$
13

I8
II
6

I
IO

,1

8
IO

?

6
9

Ta6anqa I Ta6ruqa 2

I to:"( o ) lorr( r) 1o'n[')

I
2
3
4
5

n
2.2
0,7
2.3
n

49
I8

2.r
I4
49

,1.9

9.3
2.0
8.2
9.3

Ta6anqa 3 lbrprrp norlnraarof,
cxcferu JPeBHer n Bo Bcex

I}ECCImPeHBUI cI! rad( xl€-
eT c[PoFoe AraFoxa,rbHoe
IlFo6ra,qgrfl e. creApDare,rb-
HO, llCXOIHeA saAaq8 OAHO-
gllarfio paslrorla. lhr6oree
s{{emtlBttrr rero.q peoe[n{t

AEJlllon cllcaeru - rcloA
nporoBEt.

Ilocra roro Ear BeJrx -
rSsg Io ,..., I BanAeHx,

tHaqexxt cntaflHa lI efo
npoxsBol,Irfl E JEdOi TOT|lte

orpe"s xa [q,b] Brttricr ,rct
no Copyre (2).

B saxloqerorg qx[8eAer

IEsyrbrarH t'rcreHHlr( sf,cnglmaeHToE' acroHcrp{pJmqte no[eSHocrb
rcno,[bsol'rm8 rgEecrroi AollofffiTetbHo, xHltsp.8t+ltl o npoxsBoAnof,

xBrelmorrp)lerol rtl|lngrx. Pacqcrf np,oBoAtltrcr c rllaeBtr. ycrorrfiro{
rxna I na ABI HP-2m0.

B ra6rr I Arrf, 6yHn[rx 4(T)=rr qa. orpea ne [I,2] npsenpru ge-
nru.rHr Bl!J= _.1{1,_.1 lr( "(r)- rlg(r) | n;n rrtepnoraqrn xa

pa8Horepron cerr€ c @nor h = 0.2 o6urrnru ry6rueeMia cn a[Hor.. B

Ta6r.2 np{ pacqerar rcnoJrbsoBaHr sHarrertrrn npoxsEoAHo B yarax t2.
= 1.4 n zt = I.6 nl[l aHaq€lur napaErpa a. 0.25,

3arrcrrocrr ltoFlE[Hocm Ba nrrepaare [x.,rrl ol naparerln c
orporeHa s ra6r.3. llan6orloaf, lor8ocrb AocrrPaercr npr Btdope m-

I

to:*(o)CI

6
I
I5
2
a
24
25
26
n
3
35
4
6

0
0
0
0
0
0
0
0
0
0
0

0
0

roh! ') | ro'r( ')
I5
12
9.2
5.6
3,5
2.9
2.I
2.6
3.4
5.7
9.6
I3
I5

5.9
4.2
3.0
2.3
2.I
2.0
2.0
2.0
2.0
2.2
3.0
4.2
6.0

9.3
't.9
5.4
3.0
I.3
0.6
0.7
I.0
I.2
3.0
5.5
8.0
9.?



Ta6rnqa 4

J
lc

I 2 3 4 5 6 7 I ts_,i IO

o
t5)
t4)
t4,6 )

{4,5,6}
(4,5)

(3,4,5,6)

0.4
0.4
0.5
0.5
0.5
0.5
0.3

I.
I.
I.
I.
I.
I.
I.

2
2
I
I
I
I
6

I.8
1.7
2.3
2.3
2.4
2.4
0.5

2.3
2.9
0.7
0.7
0.6
0.6
0,2

2.6
0.7
0.7
I.I
0.2
0.I
0.2

2.6
0.7
3.I
I.i
0.2
0.6
0.2

2.3
2.9
2.2
0.8
0.6
2.9
0.6

I.8
t.?
I.9
2.3
2,4
L7
2.4

r.2
I.2
r.2
I.I
I.I
r.2
I.I

0.5
0.5
0.5
0.5
0.5
0.5
0.5

J
k

I 2 3 4 5 6 7 I 9 IO

o
6)

(s,o )
{a,5,0 }

{e}
tro )

{9, ro}
( 4,b,6,9r I0)

0.5
0.6
0.5
0.5
0.5
0.5
0.5
0.5

0.01
0.0r
0.01
0.0I
0.01
0.01
0.0I
0.01

0.09
0.0?
0.06
0.04
0.09
0.09
0.09
0.04

0.67
0. r8
0.13
0.04
0.67
0.67
0.67
0.04

r0.2
I.63
r.20
0.35
r0.2
i0.2
I0.2
0.s5

r02
39.2
6.0
b.6
r02
I02
I02
5.7

3.35
I.93
O. II
O. II
3.29
3.28
3.29
0.0r1

2.8
2.0
0.9
0.9
2.4
2.3
2.4
0.5

'14
'14
?3
?t.)

I9
2T

2.6
2.8

5.0
4.8
4.4
4.4
I.6
2.3
I.3
2.0

Ta6ln a5

a

pauerpa c, 6,msxoro r 0.2b.0ror BblBoA eoruracJrercf, e pesyJrbrarat,rr,
nonJrqeHHunr s [I] Ars cnJ .as oq,qsnt{f, npoxsBoltrrr0( Bo Bcex ysna:(

cerfill a.

B ra6r.4 ra 5 gln 6/Hrtt1rr{ t(r) =*.r(u) xa orpesre [I,2] npn-
Be.qeHa saBlrcrmocrb nonpeunoerlr [HTepnoJrflSm f (lnaroxenxofi tu I05)
Ha ra4Aou rHTepB&[e [-"-'rr"1 or laHofecrBa J traaoa eerrflllr.u,e rrs-
BecrHH BHaqeHra [poltsBoAHofi. B ra6n.4 cerraFpaBHouepxas c h = 0.[.
B ra6r.5 cerra-H€paBHouelxas c ysrapr I, I.09, [.I, L,14, I.I9'
I.3, I.53, 1.5?, 1.64, L.76, 2.

Ilpraegenxue AEffiHe ttoraglrBaDtr, qao roqnoers npt6,mrenra {trnr-
Wn n ee npou3BoAlll0( ey{eetBeHHo yBelrlqrBaeref, B oKpeeTHocTIl Jl3 -
noB c sqAaHHmr}t SHaqeHr{ru npoxSBoAHoil.

ll nocaeAxnil npruep xecaercf, xnTepnoJlf,I$x paspHBHE ( fi/trn+.lil.
Llaaecrno, trro [HrepnoJrsr$s (yrrts{f,, mrcDuDrx paspttBH nepBoFo poAB
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( craurr), o6ltrrtrE{ tqdf,tacctf,rll cnratrrart uacca ol nFEoIIr r no-
,BrcroiD H€leraneJrbrr[ ocqrrri4ri. B [I] xa nlf,Et| nflrapnor lor
"cqmenum"

o, o3t<r./2,
l, 7/2 3/.=7,'

b = VI9 nolrsaro, rrso noAo6nxr t$fir-
Um ropa[o npr6.macrci crrsalnas c Aonofiq?€.lbr6trr J6rua.Bifior-

f(r) =

Ha IEDBoTE|Otr Cerle C

{

:EIXTIE pccrF?I cs.qplBltDcrB]at o lori raro ,[r, nonaleEu oc-
Urrrfltrfi Aocraro{ao sqAlar npo&rlo$rra rorbro s ,qDyr 6.n[d!rr r
pcty pagprla !6.[ax osrEl r noroD,lD c 6.rranr r r1ar.

Aerop srquer 6ranqg;procrr 8..[.hporuq6rro sa norearrp
o6clElFrqr ,mtrlol tr6orl.

trrreparyp.
I rGlc(D 8.H.. nPfl[ItrlEllo

lleyra. I$0. ; 352 c.
B.tr. Ierolr

noctpua ! !q!,.{.r. ora.
2l .trFrr IS, rcAA

ro


