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8.k1. i{sacoa

I. Ilycrr Ha ofpesre [a, b] sqga]ro paBHoMepnoe paa6uerne
A: xtr = a+ih, t = O,...,N; U = (b-a)/N, B ysJrarc Ko1oporo r4BBe-

CTHH sHaqeHl{fi HeKOrOpOft {ynrql,Il[ f. = f,(xr), I = o,...$. IrlHrep -
nonflrlrlonHbrM napa6oar,ruecrxu ctrnafiHoM Ha3uBaerca {ytmqna s(x ) ,ro-
ropafi Ha K&I(Aorrr IIpoMefrJmKe Me'ltAy ySnaMr{ ceTKr,t 6= txo,f., :al i =

=0, ... , N{}, I. = (xr+ xr*)/2 r coBrrqAaer c Her(onop.HM KBqA -.

paTHbrM MHOFOqJTeHOM, HenpepbrBHo gr{.[Qepetillrpyeua Ha [a,b.l n np]rHu-
MaeT HaA BaflanHHe sHaqeH}{fi S(xr) = f., i = 0,...,N"

Kar rssecrao [I], AIf, o.qHosHaqHoro onpegeJresrs s(x) rpe6yer-
cfi HaJror$[Tb Ha crrJlaftH ABa Kpa€BbD( ycJroBna, ro{ropble o6brr{Ho gaganr
B Br4,qe orpaluqeHr{fi Ha gHardeHr,ra crurait{a r ero llpotroBoAHbx Ha KoH*
qax orpeara [.,b] (rurr e6arsr roxqoe). Clnqecrayor paorI,tqHue Bfi.ubt

rcpaeBED( ycJroBufi, r{3 roToprD( Har{doJree lmoTpedr,ttenbHbrMlr .EB.rrfiroTeff

cJregynrqle rxm,rll]:
I. S'(a) = f '(a), gt(5) = f r(b) .

II. str(a) = f"(a), s'(b) = f"(b).
lii. Jcaoaun repno[nqHocrr: s(")(") = s(") (u) , r = L r2.

IV. s"(ir- 9) = gr'(i.+ o); i = orN-1 .

B gaxxoft crarbe B rtpel,noJrpxeHrtfi, trto rdsBecrgH ToJrbno ysJroBue

sHaqeHfifi f. r Poccxarpr{Ba€Tcf, o6[Ffi rlo&(oA r au6opy ftpn€Bux ycJro-

Bltft. Kaft qacrHue cn]rqffi noJryrlapTcfi lcpaeBbre ycnoBrlfi Tr{na Iy }r pas-
HOCTHHe empoxcxuaqm rpa€B[D( yc.roerfi [lrnoB I, II. Hafi,4enu 'orlrr -
M&'IbHbretr KI)aeBHe lrcrloBlrfi. B racec,I'Be ftpl{Tepl{s orlTrM&rlbHocTr/t, Tar
,re rat( B I A , Bgf,ro JrcroBr{e MnHltuxoaqr{r,r FJIaBHono ureHa florpeurno -
cTI{ rqx{6Jlr{reHr,rfi B paBHoMepror Merpt,lBe.
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2. BBeAeti{ o6oaBaqerf,e
re[x,, i.J ruee! rrecto

s(x) = (1-t)fr * ttr., - rh' [(3-4t)rrdr+r]/8, (1)

r.qe h = rt+r - rt, t = (r*.)/h , c aalreHol uecrarrl xHAercoB 1 x
1+r, n:ra re[i.r :...1 .

Itlnesue ycaoaa Boout€ir B BlrAe

do+Ir=it!, t-rta\=t, e)
FAE

i{ = (<rofo + a,t.+ urlr)fitz, rlfi = (cofr+ c.!u-.+c"ln-.)/hi

Ilpegoronru, rrso trx?oFo.ltrpyex!f, f:rutWe f(r)e rlta,tl . n nocra-
pae cs or4)eAeJmrb n8p8r€oPu c. co, qt, cr raroor o6tr,a3ox, 111.06rr

cn a?fi s(x) onpelet cs o!,rlo$ratr1o r ErrnorHarrlcL coorHoremra

1-E(n){') - r(n)(r)ll. = o(lt-!), r. o1,2. (3)

3A€cb ll . ll. - xopra B lrlbcsparcrs trJ.,ul .
C yuemr )rcroBn, HenpepJBnocm sr(r) B ysrax c€flrr a [Ii

onlEAereHna nalue4oB cnf,alirA It nor] rad crqAJuryD crcleiry m-
Helilro( arFe6lDrqecm ]?e8ser I:

c Io+ I' = it!,

I.-.+6I.+ It+r = I (!r+.r4f .+1.-r)Ar , l=1,...,[-1,

\r-, r"\ = di.
(4)

llcnoarayr noryqemftle B [3] peryrbta[B o rro6:(ogllftD( n Aocra-
loronu ycroBxm( BeBqlrd!,a loctx lFr(4rafolar&nB yatFtq, Herplallo
noragarb, rrro onpeAetxrerl crcaeru (4) otnqex or HyJrr l.otrAp
r rorLxo rorag, roFAa

cl r d-"

lr= a'(r,), 1 = or...n. Torga gla

T a6a u q a I

ii ct ca

4

6

rn
r/6
?/4t
6/'5

IF
3/t'l
5/t)

ft /yJ

rrd
I , 3 - 26, r e 3.

B 610 crl^ra€ cruarH g(r) c)rqecra!rcr n
cAgHc"seH. B ra6r.I qllBe,q€l HecroJrb-
ko nep8[ sBaqelor[ E rqxH
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- e(l-d-'a)--r'

(l-t)r - r 11-11 ]r'v(x,+rn)ar.

1

Oqes[4xo, lin E- = 1" d^ - 3 - 2,lT .
ll-o ' N{'

fur ynpoqenra {orof,oHxf, B aarhHetueM 6yAeM cl8{Tarb, qro N: A
Torra 741 s Er < (3-26) <A, = 5/29.

3. lla (I), norbsyficb pasJtoxeHreu no r[op,ryne Tefi:ropa, na:co.qr'"r

s(r) = r(r) + t(l*t'z) urr-(*) + hrr - (31t)t 5:1y,-1i1 -24 I ''

- t o"(*... - r'i*r) ,

PAE

I

r = [rr:.-t) J - (3-4t)t r lf rv(r.+ d)at 't' 6 I -

t."JI
6 3

Oqerreaa r qepes HepeBexcrao fE:rrgepa, HerpJtrHo nor] rrs6

[g(') 1*1-r(") tr) ll. < coou'-"11r"'llc + c.ohn-"llf rvll- +

+ c2!h2-! T 1..- r'il, r=0,1,2, (5)

rAe coo . ,15/1t6, cor= L/Lz, co2= t/2, c& = 5/384, crr. S/LQ.,

cr"= c"o = !/8. c2i. L/2, c2a = L.
06ogHatrlrr Qr = X!-fl . llptr rpoeeut ycJIoErlE( rrna fl rurr lll,lc-

Ilorbsya pa,sBrrEi B [4] troD(oA, rreeu

lerl = -Lha[ r'vll, . (5 )

llostouy a oqexre (5) craraeMoer coAep[sq€e Q. r H€ Hrufi€r Ha ae-
JITIIl.lHy n aBHOnO ruene mFp€ot()cTr.

B paccrarpl{Ba€x Harx crJ {ae RIEeBto( !rcJroBxi o6qeFo Bt{Aa (2)
cxcreuy (4) rBperrxlle]r cre.q,yDu{[r{ o6pa3oM:

@o.Qr=Ei, (?)
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(1-64)qr-4. = e;-Ar,
( 6,r3sc)e.+(1-6de, = (r-6di.dr-fi0 ,

et-i{6qr+er+1 =f., I = 3,...,f,{,
(1-6dao-r+(6€5dQn-. . tr-ec[-"*4-r+,

-S-"+(1-6dea-. = 4i-4-, ,

et-rtoQr = 4,

13 = (eofo+arfr+ t"t 
") 

/ha -di-r!o,

(8)

(e)

(1o)

(11)
f[e

i, ' (f...+f.+fr_r )/h8-(:-r-6f:-fl+i ,

f,fi r (cofr+c.fo-r+ar+-.)/h3-f;-r-di.

fipx a = I/6 ]rpaBHeHxt (6), (I0) 3atreHDrcn Ha

Qr-r+6Q.+Q.., . er, r=2,r-2, lL2t

a npr o = U Ha Tarlte 16 ypaaxeBnr c 1=1 F-1.
Ji,m , a'l/Al r.:lltr q 2 5/29 mrptqa l, crcter.r (9) rneet

crponoe MaroHatrHroe trIEo6la.qan{e. 6oaee rono, *:1u ,qJs Hertoropo-
no 5o>O BrnoJrrif,erstr HepaBeHcrBo 1356-61 : l6cr1l + 5o , to,con-
racxo [3, c. 334], meeu oqeury

11r-r11 s .."":-r(1...1 - ,!.l..rl)-i=r"-(*+ )-y. (13)

B rracnrocrr, flpr a S l/8 wm a > 9/29 nonytraeM I = l/4-tu;-;il#-;;n-' i. "r"r"u, 
( e), no.r'syncb p.**o*"n

rhpryrc Terlropa, Ha:(olt{L r
t^ =*tt Je(t) r''{'.-r*lt)ar. jdr.-.)r'"(r. + ui)di ,

FAe q(t) = 
oata+r 

.
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Olcnga, nprorenaa trepeB€Hc,rBo f6.[!Aepe, florl raeu

<9a, lF ''ll- . (14)
L2

Ilycru te . nar(lql, l?i l) . tona. ro crcremr (9), yrflluBat
HepaBer{cr Ba (I3), (14), rcreex

, 
= 

1?"-. lQ. l= rr'z 1 r'Yq + 1fi' (1s)

c flocrofiHHof, E =
5 y ur $, | 1-&l+lcl).

ct I/6 ns l4laBHeffii (8), (I0) na:tonrx

li.l

B

lqrl s Bh'lErY[. + cil', t = 1Jt-1 , (16)

c aoo66rqrerramr B.lql(E+.+)/11-6clr c = (lalrd)/11-6a1, a
rs (7), (U) wa q,l o comaticrseHHo [orJ^raer

lc.l =#Bh"llr'tll.. -1toa)&, 
1=o.r. (1?)

Ilpt q= l/6 truean rartre fie oqex${, Ho c nocrorH}lttr{r B -?tr +
+5/12, c = ?t.

Arf, a = u, rcnoJrbsyf, ypagreHrri (I2) rpr I = 1,x-il r slreclo
( I?) Haxo x

lcrl 3 (E +-!-1la6rT6 + (6+v)8., 1= oJt. (1s)

lls oq€Hor (5), (I5)-(I8) c:re&yetr, tlro coorHouexr.rr (3) 6yAyr
cnpaBe.qrr{Bx, &Jrr rotrbro ill = o(u) . fue aflnorxeHxs sroro Jrc oBrt
.qoc,raro(Dto nono lt"b

co= e"' -ar/2 =c+1. (19)

B srou crtrnrae, flp{Mefif,i @pry,ty TerUopE, no,rf6ex

4 = drl'+ roh' , .4 = - dtt-l . rra", (20)

nAo 
lrrl s#(11+cl + 6lcl)prv1., r= o,x. (21)

[{s @pnyl (2J) creAyetr' qro "omrualbnur" 614er au6op e= 0,
rorga t = o(lt) . B cxry HepaBencra (I4), (2I) nlxr esou 3HaqeHxr,t

neP etrPe a rcI! Ia6n Oq€HIOt
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#o'ilt'"[-' I = 2,... Jr-2,

I c.l 
= # o'E ''11., 1 = 1 Jr-l ,

13o'ttr'"1., I = orf,.
nopnArx nlM6nrmerflr gAecb rarfle re, Rar B (6). i/aeanqr'trcr

,lrrllb sBaqeHr{f, nocrof,snro( npx t : qtr. OAxaro aro Re BJrrrer Ha Be-
,rqrHy nraBrrono rrJrena D oqeHre (5). Clqloaaleauto, nonanafi B Rpa€-
86fi lrcnoBllE( ( 2) s = g, cr' . c2 = 1 , cr = -2 , nonJqae[ nparTxrF-
cl(x {arlm re roEocrb rp}r6rru(eHnt, Ear( !r E cJllllla€, RorIa gqAaHx

ror rtrt
4. Cumaa, qro aurornrrDrca coorHooeHrr (I9), yxarei{ Hero.ro -

pre flonesHxe cneAcrBrf, r{s npoBeAemopo aro.rrsa. Ilyctr n.(r)- rsq4-
parHuf, ll,flonoqJleH. nll{HlotSDet, erauemta fr,f ...rrf .." B !otlt8J( r1r
rr+t ,rl+2. Tonga xetpygxo y6e,ArrEcs, trm rpaeaue yc.roarn (2) uox-
RO SarIr{CaTb B Br,q,e

cro + rr . (o+l)ei(r) , \_r. dh = (*l)d-.(r) (22)

xnrr Bspa,raf, BsB{qrHu Ir qepes n.- 8r(rr) nocpeAcrBox @pryrH
( I), s srae

(1-3c)uo+ (3-c)u, - (1-3dni(ro) + (3-dpi(r,), I

(3-dop-r+(1-3c)q1 = (3-a)4-r(h-r) + (1-Sa)pi-a(:kr. l 
t"'

i{ar q€crHuo cryqa, rQop{yrr QZ), (23t coAelrar o.qxocropoHHxe
pasuocrHrp armpoxcxlraqffi BpaeBroc l,cro ri tf,na IrIl. B caraox .[ere,
nolerrB ypaBer n (22) aa a, B nIEAele rtlar c- . nreer fo= pi(r),
q = nfi_r(r) . fltrm c= 3 rs (23) notonrur ro.n!(ro), lo = Di_.(t).

llcnolrcya coofHotrerorf, xsnpslrlarocln (4) npr r = 1,n-1 ,rpa6-
Bue ycJloBr4a (22) MorHo rrBparucatb rar e E BxAe

( ?e1) (r.-lo )=(o{) (rr{r), (qd)(k-r-h-r)=(1-7a)(klh-r) J24)

- Tax rar sn(fr+o) - s"(i.o) = I.*.- I. r ro coom{oueHraxx
(24) caaaaxu BerrqxHH craqroB Blopo, q)orgBoAHof, cBrallHa B cocqA-
i {x roqxax fo,1 , &-.,1-r coor*rcf,Eefino. B trac,rrou cr1ruae
n.,rf a = -I noJrl^laeu Ir- o: Ir- \_r . o, T.e. rpa€Brle ycJloBxs
rxlra IJ.
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5. B la6.r.2 npeAcraBteHH llllcneHHE !€gyrbtaaHrrrorJ rero$E nf:{
xlmelnorsqr{x fi/rmqru f(x) = exp( r ), s8flarolof, Ea cerxe A 3 r^ =
- 1/N, L = 0.I,...,&, c noxoqro napr6orrtrcrono cnmftra 8(r) ,
ItroBf,erBopmqero rIEaBur Jrcroarnr (22), np paaflrqmtr sraqenn&(.
napar8,rpa c. B srof, 

"86.trlq6 
npsBq[eH[r sBaqeHrr B68{tflmr I s(r) -

- exp(r) 1.106, Brrttr cremorc B lnsrr.uftff loqto( r€q,6/ ygrrerfl. B no-
cneAr€n cror6qe Aafla noFlElr{ocrb xnrepr.trqm npr necrecrrrurx'
tlne$o( ycroBrE Io =h= o . Cpa.EHelMe nInEAeHr{r[ IEsyrLreroB
FosI r o rox, rrto sHauoHre a,=O Aef,c?Brlt€JtHro sBJlr€ftct 'xaIoryrv-
nrxn.
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Itpaeaue ycJIoBxs

c =-1 .t=O e4n c:46 a=3
f,o= o

\=o
I30
I50

I

n
'7 .6
0.00
0.95
0.c0
7.4

IIO

5.7
't .6
0.95
u.96
0.00
0.96
0.00
b.7
6.?

I8
14

6.'.l
't .6
0.95
0.96
0.00
0.96
0.00
5.7
?.6

m
I5

00
95
00

34

42
?.6
2.9
0.@
0.s
0.m

14

u
g'.t

8I

0.0r
0.02
0.07
0.09
o.22
0.36
0.62
0.93
0.96
0.98
0.99

0.96
0.95
0.@
0.95
0.00
0.96
0.@
2.9
I.9
0.5
0.95

230
280
48
I3
0
0

IIO
IA)
66u
5,10

4.8

9.5
0.96
0.00
0.95
0.00
5.?
6.'-t
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