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Beegenne

Eciu f(x) — HempepbiBHas Ha oTpeske [a, b] dyuknusa u F(z) — ee
nepBoobpasHnas, To no gpopmyie Hoiorona—/leiitbnua

b
/ f(z)dx = F(a) — F(b).

O mako gacto nepoobpasHasi He MOZKeT ObITh BbIpaykeHa 4epe3 3je-
MeHTapHble (DYHKIHUH WJIN SABJSETCS CJAUIIKOM CJa0xKHOW. Hampuwmep,
IIPU BBIYUCJIEHUN UHTETPAJIOB

/1 e dx /1 _dr
0 ’ o (142210

B IIEPBOM CJIy49a€ Mbl CTAJIKHBAEMCS C TEM, 9TO ME€PBOOOpA3HAs JI/Isi
e~ He BBIDaKaeTcs Yepe3 JeMeHTapHble (DYHKIIUU, a BO BTOPOM — €
TeM, 9To nepBoobpasnas i byukmun (1 + 2?) 1Y apagerca cramkom
IPOMO3/IKUM BbIPAZKEHUEM.

Kpowme Toro, Ha npakTuke nojbiarerpajibaas gyukius f(x) obbru-
HO OBIBaET 3a/[aHa B JUCKPETHOM 9HCJIe TOYeK. B 3TOM ciydae mepBo-
obpasnast F'(x) BooOiie He MoKeT OBITH HaiijeHa TouHO. Tem caMbiM
BO3HUKAET 3372498 MPUOIMKEHHOTO BBIUNCIEHUST OTPE/IeIEHHOTO WHTEe-
rpaja or GYHKIUA 10 HHAGOpMAIUK O 3HAYCHHAX STOH (DYHKIUH B
HEKOTOPOi cucTeMe TodeK. Takoro pojga dhopMyasl Ha3bIBAIOTCH K8G0-
pamypromu Gopmysamu. B 1aHHOM TOCOOMH paccMATPHBAIOTCS OC-
HOBHBIE METO/IbI MOCTPOEHUS TPOCTEHITUX KBAAPATYPHBIX (POPMYIT U
OLICHKU UX LOI'PEUIHOCTE.

1. ®opmyna npaMOyTOJIbHIKOB

PaCCMOTpI/IM 3aJa4y HpI/I6III/I)K€HHOFO BbIYHCJICHU A MHTEeIr'paJia

h/2

f(x)dx

—h/2

no sHavenuto f(0) = fy. EcrectBenHo cuutarh, 9To GDYHKIUS BCIOLY
npuOINZKEeHHO paBHa fo, 1 3aMEHUTH BBIYUCACHHE HHTEIPaJa OT HCXOJI-
HOIl (PYHKIIMU Ha BBIYHMCJIEHHE HWHTerpaJa oT HocTosHHoil fy. Takum
00pa3oM, MBI IPUXOAUM K IIpocTeiitieit KBaapaTypHoii (popmyte

h/2
(SL’) dx =~ hf07
—h/2

HA3BIBAEMON  (hopMya0t npamMoy20AbHuK0s. ['eOMeTPUIECKHil CMBICT
dOopMyJIbl TPAMOYTOJBLHUKOB 3aKJII0YAECTCA B TOM, YTO ILIOMIA/b MO,

rpadurom byakmun y = f(x) 3aMeHsieTcsi Ha MJIOMAIb IPIMOYTOTh-
HUKa ¢ BBICOTOl, paBHOii f(0).



OrmeHnM MOTPEITHOCTH (POPMYJIBI IPSIMOYTOJTBHUKOB B TIPE IO T0MKe-
"N, 910 y byHKIuK f () cymecTByer HelpepbiBHAsI BTOpast MPON3BO/I-
nag. [To dpopmyne Teitnopa nmeem

f” §
1) = fo+ fyw+ T2
rae fi = f'(0). Orciona
h/2 h/2 en
f(z)dx = hfy +/ f—('f)xz dx.
—h/2 _nj2 2!
[Tonoxxkum
My = " )
2= max /Q}If ()]
Torna
h/2 M h/2 M
/ z)dz — hf, <_/ R p— ) (1.1)
h/2 2 —h/2 24

2. YcaoxHennasi popmysia NpaMOYTOJIbHUKOB

[IycTh uMeercst oTpe3oK [a,b] u TpeGyercst MPUOJIUKEHHO BBIYHC-

JIUTH X
/ f(z) dz

Pazofbem oTpesok [a, b] Ha N paBHBIX 4acTeil TOUKaMH
b—a
T

Ha kaxmom u3 orpeskoB [x;,;41], @ = 0,..., N — 1, Berancanm 3Ha-
JeHue QYHKIUKM B CpejiHeil TOUKe T 1/2 = a + (¢ +1/2)h u npuvernm
dopMmyTy TTPAMOYTOJIHHUKOB

/$i+1 f(x) dr ~ hfi+1/27 (21)

i

r,=a-+1th, 1=0,1,....,N, h=

rae fi-l—l/? = f(il‘z'+1/2)-

[TockobKy
b N-1 Tit1
/ f(x)de = Z/ f(z)dx
@ i=0 %

TO, CJIOYKUB TIPUOJINZKEeHHbBIe paBeHCTBa (2.1), mosydnm

/ f(x ~ h(fij2+ fap2+ -+ fn-1/2) (2.2)

Dopmysa (2.2) HA3BIBACTCS YCAOHCHEHHOT POPMYAOT NPAMOY2ONDHU-
k06 (4acTO MMEHHO 3Ty (DOPMYJy HA3BIBAIOT HOPMYAOT NPAMOY20AL-
HUKO08).



Has omenku morpermuocTd Gopmyabl (2.2) MPeanosoKuM, 9TO
dbynkus f(x) umeer HEMPEPHIBHYIO BTOPYIO MPOM3BOJHYO HA OTPE3Ke
la,b] u

M, = max |f"(x)].
z€[a,b]

YuaursiBas orenky (1.1), nveem

b N-1
[ s =hY fie
a =0

B cuny paBernctBa Nh = b — a MOXKHO TepenucaTh 3Ty OIEHKY CJey-
OIIIM 0Opa3oM

b N-1
/ f(z) dx_hZfi—i-l/Q
a i=0

3. Ucnonp3oBaHue MHTEPIIOIANMOHHOTO MHOTOYJIEHA
Jlarpan>ka aJjig mocTpoeHus KBaApaTypPHbIX popMyJI

N—-1
M, M,
<N 228 D20 2
<> 24 o ()

1=0

< Mg(b - a)3
—  24N?

OmHUM U3 OOIIUX MPHEMOB IOCTPOCHHUS KBAIPATYPHBIX (DOPMYJI sB-
asieTcs 3amena (byHKIUH, 3aJIaHHOl Ha oTpeske [a, b], HeKoTOpOii Gotee
HPOCTOM 1 B TO 2Ke Bpems OJin3Koi K ucxoanoit byukiumeit. Hanpumep,
ecan f(r) W3BECTHA B HEKOTOPBIX TOYKaX OTpeska [a,b] xg,x1,...,T,,
TO MOYKHO 3aMEHUTH €€ Ha MHTEPIO/SIUOHHbIA MHOro4IeH Jlarpanxa,

L,(x) 1 mosoxutnh
b b
/f(x)dxz/ L,(z)dz.

JJ1s1 MHTEepIOJIAIMOHHOr0 MHOTOUIeHa JlarpanzKa IMeeT MecTo pa-
BeHCTBO (eM. |7, cTp. 9])

=0
rie

() — (x—20) ... (T —2im1) (@ — 2i1) ... (¥ — 2p)
bui) (i —x0) .. (x; — 1) (g — Tign) - (@ — )

Takum obpazom, nojydaemM KBajpaTypHYIO pOpMyJIy

b n
[ #ayin=y A (3.1
a i=0

B KOTOPOH

A = / () dr (3.2)

SBAMEYAHUE. Ecaun f(x) — mHOrOWIEH cTenenu k < n, T0 B CHIY
eIMHCTBEHHOCTH WHTEPHOSIIIMOHHOr0 MHOrOUIeHa Jlarpawxa f(z) =

4



L, (z). Tem cambiM kBagpatypHas ¢dopmyia (3.1) Toura Ha MHOTOUIE-
Hax crernenu k < n. B wactHoctu, npm Bcex £k =0,1,...,n

b n
/ o de = ZAzxf (3.3)
a i=0
[TpuMEP 3.1. [locTpouTth KBaJpaTypHYIO (POPMYJIY BHJIA
1
[ 1@ de % Af(=1/2) + A1 (O) + As(1/4),
~1

PEMIEHUE. Mo:kHO ObLI0 ObI BbIUnCIATh Ao, A1 1 Ay o dopmynam
(3.2). Hanpnwmep,

e [ (22

MsI ke Bocmosb3yemcs pasencrsamu (3.3). Vmeem

1

49

1
/ dl‘:A0+A1+A2,

1

L 1 1
/_lwdx g( 2)+ 27

1 1\ 2 1\ 2
/1J]2dl’:Ao (—§> +A2 (Z) .

Takum obpazom, moaydaeM CIeAYONY0 CHCTEMY

3A0+A1—|—A2 :2,

1 1
“Agt-Ay =0,
2 4
1A n 1 A 2
47167 T3
Pemas sty cucremy, naxomum
16 10 32
Ay = — A =—— Ay = —.
0 9 ) 1 3 ) 2 9

CreoBarebHO, HCKOMAast KBAApaTypHas hOpMyJia UMeeT BHL
! 16 10 32
[ s@ e -1 - F10)+ 5 01/)
-1

4. KBanparypubie ¢popmyasr Herorona—Koreca

JLng mpubIMyKeHHOTO BBIYUC/ICHUSA UHTErPAJIa

/a o) de

pa300beM OTPe30K [a,b] Ha n paBHBIX Yacreil TOYKaMu
b—a

n

ri=x9+1th, 1=0,1,....,n, h=

5



(xo = a, x, = b). Bamennm dyuknuo f(r) HA ee HHTEPIOIATMOHHBII
MHOTOYJIeH Jlarpanyka, MOCTPOEHHBINH 10 3HAYEHUSIM ITOH (PYHKIMHU B
TOYKAX L(, L1, - - -, Tp. LI PABHOOTCTOAIIUX Y3JI0B HHTEPHOJISIHEA (CM.

|7, ctp. 12])
Sl

bil®) = e =)

rie

ql¢—1)...(¢—i+1)(g—i—1)...(¢ —n),

r — T
=
Caenas 3ameny nepemenHoii (4.1) u yanrsiBasi, uto dx = hdgq, nomy-
quM KBaIpaTypHyto dopmyay (3.1), B KoTopoi

. (4.1)

AZ-:h%/onq(q—1)...(q—i—|—1)(Q—i—1)...(q—n)dq.

[Tomoxxum
=t a0 )i ) da (12)
;= —— —1)...(¢g—1 —i—1)...(g—n)dq. (4.
w1, 1 q q q q
h—
Tak xKak h = a7 to A; = (b—a)H;. Tem cambiv mosryaaeM KBapa-

TYpPHYIO <b0pMyJ71Ly
b n
[ t@de s 0-a Y H (43)
a 1=0

Ha3bIBaeMYyI0 keadpamyproti popmysot Hvromona—Komeca. Bernmannbt
(4.2) maswiBarorcs xoaduyuenmanmu Komeca. JIsg HUX CYIIECTBYIOT
TaOJIHIIBL.

OrmeTnMm HEKOTOPBIE pocTeiitue cBoiicTBa Ko duruentos Kore-
ca. TTockoabKy KBajparypHas Gopmyia (4.3) Toana ms J000r0 MHO-
rourena crenenu k < n, To oHa, B acrnoctn touna qis f(z) = 1.
[ToacraBus sty dbyaknuo B (4.3), HaxoAUM

zn:Hi =1. (4.4)

Kpowme Toro, HemocpecTBeHHO n3 (4.2) BBITEKAT paBeHCTBA

Hn—i:Hia Z:O,]_,,?’L—]_ (45)

5. @opmysa Tpamenmii

Paccmorpum kBajiparypuyio dpopmysay Heiorona-Koreca npu n =
1. B atom cayuae h = b — a, a cama dopmyJia nuMeeT BU/L

b
/ F(x) da ~ h(Hofo + Hyfy).
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[Moszyscs coiicrBamu (4.4) u (4.5), Haxoaum
Hy+ Hy =1,
Hy = H;.

Caenosarenvuo, Hy = H; = 1/2.
Nrak, mosxydena dpopmya

/bf(x) dx ~ h#,

Ha3bIBaeMad Gopmyaott mpanevud.

OnenuM morpemuocTs hopMmysasl Tparmenuii. J[ng morpernrHocTH
npubsinzkenust (pyHknuu MHOrowIeHoM Jlarpanzka 1epBoil creneHnu
HMeeT MeCTO paseHcTso (cMm. |7, crp. 10, 12])

f(@) — Late) = T pggg ),

rje § HeKOTOpas TOYKa U3 uHTepBaja (a,b), a ¢ OUpe/eseHO paBeH-
crBoM (4.1). Takum o6pazom, uMeem

Jo+ f1 ’
e R AU AT

1 ren M 1 M
= / f—(g)h?’q(q— 1) dg| < =2h° / q(1 — q)dg = =—2h*.
, 2 2" )y 12

AHaJIOrT9IHO YCJIOKHEHHOH (hopMyIe mIpsaMOyTOJIbHIKOB MOYKHO IT0-
CTPOUTH YCJIOKHEHHYIO (hopMyTy Tpamenuii, pasObus Bech OTPe30K [a, b]
Ha 7 PABHBIX YacTeil ¥ NPUMEHUB Ha KaxKJI0# u3 Jacteit (hopmysry Tpa-

nennii. Torma h = , & COOTBETCTBYIOIAs KBaApaTypHast (hOPMYyIa

HMeEeT BHJ,
/f dmzh(f°+f1+ +fn1+J;”)

[Ipu 9TOM It TIOTPEITHOCTH ITOH KBaApaTypHOit dhopmybl (Mbl 060-
3HaUaeM ee yepe3 R;) OyAyT cOpaBeINBBl HEPABEHCTBA

Mg Mg(b — G)S
12 12n2

[TPUMEP 5.1. B ckoJbKHX TOYKAX HAJ0 BBIYUCIUTH (OYHKIIHIO
2
f(x) = €"", arobBI PN BLIYUCICHUN WHTETPAJIA

! 2
/ew dx
0

[0 YCJOKHEHHOU (hopMyJse Tpamernuii TorpeniHocTb He MPEeBOCXOIIIA
1075

R, < n—h3 —(b—a)h?®= (5.1)



2
PEWEHUE. Tlockomeky f”(z) = (2 + 42%)e*, To My = 6e. U3
(5.1) BBITEKAET, ITO /I JOCTHKEHUA TPeGYeMO# TOUHOCTH JOCTATOTHO
BHITOTHEHUS] HEePABEeHCTBA

M, _5
< 107°.
12n2 —

Otrcrona n > 100v/5e = 368,6 ... . Uncno Beranciennit GyHKINHE TIPH
pa3bueHnH OTpe3Ka Ha N JacTeil paBHO N+ 1, O3TOMY /I BBIYHCICHAA
paccMaTPUBAEMOr0 HHTEIPAJIa ¢ 3aJJaHHON TOYHOCTHIO MOTpedyeTcsd Ha-
XOIUTH 3HaUYeHHs PYHKIUN B 370 ToUKax.

6. ®opmyna Cumiicona
b—a
5

[lycts Temepb n = 2, 1.e. g = a, v1 = a+ h, 1o = b, a h =
U3 (4.2) umeem
1 [ 1 (¢ 3¢
Hy= - —1)(qg—2)dg== | = ——+2 = —.
=1 [ =2 -1 (5 -Tv)| -

Torma B cuny (4.5) Hy = Hy = 1/6, a u3 (4.4) Borrekaer, uro Hy = 2/3.
Hrak, MBI HOIy4mIn KBAAPATYPHYIO (hopMyITy

2

’ h
[ f@de Gl asi+ £

KoTOpas HazuiBaercs @opmysot Cumncona. TeomeTpuaeckuit CMBICT
9TOil POPMYJIBI 3aKJII0YACTCA B TOM, YTO BMECTO MHTErpaJjia OT UCXOJI-

HOU (PYHKIMH BBIYHUC/ISETCS HHTErpas oT napaboJibl, TPOXOISINeil ye-
+0b
u b.

Ounennm morpemntaoctb ¢opmyasl Cumicona. be3 orpannyenns

OOIIHOCTH MOYKHO CUMTATh, YTO HAYAI0 KOODJIUHAT BHIOPAHO B TOUKE
a+b

pe3 3HaveHus pYHKIUA B TOYKAX @,

. Tem cambIM Gy/eM OTEHUBATH KBAJAPATYPHYIO (DOPMYITY

h
[ p@)dem G 450 + £0) (6.1)

[pex e Bcero ormerum, aTo popmysia CHMIICOHA TOTHA, HE TOJIBKO
HA MHOTOYJIEHAX BTOPOIl CTEMeHH, KAK CJIeJIyeT W3 3aMeYaHud B II. 3,
HO U Ha MHOTOYJIEHAX TpeTbheil crenenu. [jist Toro, 9Tobbl yOeuThes B
3TOM, JIOCTATOYHO IIPOBEPHTH, 4To popmy.ia (6.1) Touna ausa f(z) = 3.
[lycrs ¢ — mpousBosibiast Touka u3 uatepsana (0, h). Pacemorpum
HHTEPIOJISIMOHHBIN MHOTOWIeH Jlarpamxka L3(x), nHTepnoaupyomuii

dyukmmio f(z) B Toukax —h, 0, ¢ u h. Umeem

[ Lali) do = G(La(h)+4Ls(0) L) = S (F(—h) +4£(0) £ (1)

h
8



[TosTomy mytst morperraocTr hopMmysibl CUMIICOHA, KOTOPYIO MBI 000-
3HAYNM depe3 R, OyjeMm nMeTh

U " foyde 2 iren 150 +f<h>>\

‘/f da:—/_Lg dx—‘/ (z)) da

< /_h|f(x) Ly(a)| da.
Ilonoxum

M, = .
4 ??Mf )(2)]

Torma mrs morpenHocTH TpubINKeHust HyHKIU f(r) MHOTOWIEHOM
Jlarpanzka crnpaseuBa ciaegyiomas onenka (cm. |7, crp. 11])
M,
|f(2) = Ls(2)] < 7 |(z + ha(z - ¢)(z = h)|.
Tem cambim g Jiroboro ¢ € (0, h)

My "
R< — |(z + h)z(x — ¢)(z — h)| dz.
2% |,
I[lepexons K mpejiery B 9TOM HepaBeHcTBe IpH ¢ — 0, mosIy1aem
M4 h M4 ZE3 ZE5 h M4
R< — 2002 ) de = =2 (2 -
—24/_hx< v)de 24(3 5 )., 90

Brieejiem Termeps ycaoxkuaennyio (hopmyny Cummncona. Pazmennm or-
pe3ok [a, b] Ha YeTHOe YHCII0 OTPE3KOB 2n

—h°. (6.2)

b—a
on
Ha KaxKJ0M U3 OTPe3KOB [Ta;, To; o] TpuMeruM dopmyay CumMicona

L2742 h
/ f(z)dr ~ §<f22 + 4foi1 + foit2).

ri=a-+1ih, 1=0,1,....2n, h=

CH0oXKUB 3TN paBeHCTBA, MOJIYIUM YCJIOKHEHHYIO dopmyty CuMIicona

/f (f0+f2n+42f21 1+22f21)

YuursiBast oleHKy (6.2), 7J1s1 HOTPENTHOCTH YCJIOKHEHHOH hopMy-
Jbl CUMIICOHA, KOTOPYIO MBI 0003HaYUM 4epe3 R, OyaeM uMerhb
M, My

R, <n—hn’ = b—a)h?
=" ol ~ 9
rie

My = max | f¥(z)].

z€[a,b)
9



b—a

[Tockonbky h = o TO OIlEHKa BeJIMYNHBI Ry MOXKeT ObITh JlaHa
Tepes n n
My(b—a)®
R, < 4(—4)
2880n

[IPuMEP 6.1. Pacemorpers npumep 5.1 a1 popmyiast Cumicona.

PEMEHUE. Uveem @ (z) = (12 + 4822 + 162)e”". Tem cambim
My = 76e. g pocruzkenns TpedyeMoil TOUHOCTH JOCTATOYHO BbIIOJI-
HEHHS HEPABEHCTBA

M,
— <1070,
2880n* —

4/19e
> 104/ — =9.2... .
= T

[Ipu ucnonp3zoBanun popmysasl CUMIICOHA OTPE30K pa3dUBaeTcs HA 21
qacteit. [ToaToMy /19 BRITUCIEHUS PACCMATPUBAEMOTO HHTEIpaJia ¢ 3a-
JIAHHO# TOYHOCTBIO 1MOTPebyeTcs HAXOAUTh 3HadeHusd (pyHxmuu B 21
TOYKe (HAOMHHUM, 9TO B AHAJOIHMYHOM IIpHMepe /I GOPMYJIHI Tpare-
U IPpX TOH 2Ke TOYHOCTH TPeObOoBaINCh BhIducIeHns B 370 TOYKax).

Otrcrona

7. T'maBHag 4YacTh IMOTPEINTHOCTH KBaJApaTyPHBIX (popMyJI

Jna ycioxuennoit GpopMysbl TPAMOYTOJIBHUKOB OBLIO JOKA3aHO
CJIeyToTee PaAaBEHCTBO

b n—1
/ f(x) dx:hZfiJrl/Z‘l‘Tl, (7.1)
@ i=0

b—a
n

e h = , a

M, 9
< —=(b— .
Il < 52— a)h

Mbi mostyguM 60Jjiee TOYHYIO ONEHKY B IPE/IIOJI0KEHUN, YTO (DYHKIUS
f(z) uMeeT HEmPepBIBHYIO Y€TBEPTYIO MPOU3BOIHYIO.
PacemorpuM cHavdasa cirydait, koraa [a, b = [—h/2,h/2]. TIo dop-
myae Teitmopa
" " (4)
0 0 S
f(z) = fo+ fox + gﬁ + yx?’ + Tx4,
rjie féi) = f@(0),7=0,1,2,3, a £ — HEKOTOpasi TOYKA U3 MHTEPBAJIA
(—h/2,h/2). Narerpupys (7.2), moaydaeM paBeHCTBO

(7.2)

h/2 B fél 5
(z)dx = foh + ﬂh + 7o,
—h/2
B KOTOPOM
h/2 £(4)
Ty = / '(g)x4 dz.
—np Al

10



JIi1st BeIMauHbI 7y CIIPaBE/JINBA CJIEIYIOIasd OIEeHKa,

M, [M? M
—4/ P —— ¢}
AU S 1920

Ira| <

Takum obpazom, Jjisd YCJIOKHEHHOH (DOPMYJIBI TPAMOYTOJIHLHUKOB MMe-
emM

b 3 n—1
/ f( dl’ = h2f1+1/2 + 24 Z-f’H—l/Q + Trs, (73)

rue

M4 h5 _ M4
1920 1920
[Mpumensist (7.1) aist BTopoii TPOU3BOIHOMN, HAXOIUM

b n—1
[ e =3 g
a =0

(b—a)h*.

|T’3’ Sn

IpHu 3TOM

M
[ral < 5, (b= a)h®.

CnemoBaTebHO,

+1/2—/f” ) dx — 14

[Moxcrapisst 910 Bhipazkenue B (7.3), noayvaem

b n—1 2 b
h
/a f(z)de = h;fi+1/2 + ﬂ/a f"(x) dx + 75,

rie
2

M, LM, . 13M,
75| ‘ o1 78| S oplb—a)ht 4 {0 —a)ht =

OMNPEJEJEHUE. [osopar, uto p(h) = O(h*) (uuraerca “o 60/1b-
moe”), ecu cymecTByer Takas moctosaaast C' > 0, 11 KOTopoii

o(h)| < CR~.

TeM caMBIM MBI JOKa3a.JIu paBECHCTBO

(b—a)h*.

b n—1
/ @) de =B fiongs +ch? + O(h), (7.4)
a i=0
B KOTOPOM
1/
= —4/a f"(z) dx
[Tomoxum

n—1

b
[:/ f(x) dz, [g_hZsz/z

11



Torya pasencrso (7.4) 3amuimercs B BHIE
I =1; + ch* + O(h").

Benmunna ch? Ha3bIBaeTCH 24G6HOT YACMYI0 TOTPEITHOCTH (POPMYJIHI
IPAMOYTOJIBHAKOB.

Anajorn4ynpie paBeHCTBA MOXKHO HOJIYIUTD /1 (GOPMYJT Tpamnenuii
n Cumrcona

I =1 +cih* + O(h%),
I = I} + coh* + O(R®)

(B mocsieanem ciaydae Hajgo TpeboBarb, urobbl dyHkums f(r) mmesa
HEIPEPHIBHY O TECTYIO MTPOU3BOIHYIO).

8. IIpaBuio PyHre nmpaktm4yeckoil OIEHKN MOTPEITHOCTU

llycTh 2z — Hen3BecTHOEe TOYHOE 3HAUEHNE HEKOTOPOH BeJIMYUHBI, 2
— W3BECTHOE ee MIPUOINKEHHOe 3HAYEHNe, 3aBUCHIIEe OT MOJTOKUTE b
HOTO Tapamerpa h, KOTOPbIi MOZXKET HPUHUMATH CKOJIb YTOJHO MAJIbIe
3HAYCHUA.

[Ipearmo/ioKuM, 9TO yCTAHOBJIEHA CBA3bL MEXKLYy TOYHBIM U MTPUOJIH-
KeHHbIM 3HaYeHUsIMU

z = 2z, + chf + O(R*™), (8.1)
rje ¢ — Hem3BecTHad He 3aBucdiasg or h nocrogunad. Tormaa
h k
Z = Zn/2 +c (5) + O(thrm), (82)

Tak Kak Jyist Jiroboit nocrosauoit C O((Ch)™) = O(h™). Borantag u3
(8.1) pasencrpo (8.2), Gymem uMerh

h k
Zhja — Zh = C <§> (2F — 1) + O(nFt™). (8.3)
Orcrona
h ¢ ~h/2 T Zh + O(hk+m)
cl=)| =——— )
2 2k — 1
Zhj2 — *h
Cnenosarenbuo, npu ¢ # (0 BemuanHa ok 1 OTJINYAETCS OT TJIaB-
HOT'O WIEHA HOTPELIHOCTH 2 — 2 2 Ha O(RFT™), Te.
Znja — Z
2= = gp g+ O(F™). (8.4)

Tem cambiM 1pu ¢ # ) OTIEHUTH TOTPEITHOCTD MOYKHO TaK:

Zh/2 — Zh
2k — 1

Takoit crocob oIeHKN MOTPEITHOCTH Ha3bhIBAETCS Npasusom Pynee.

Z—Zh/2 ~
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SAMEYAHUE. Ha npakTuke cuuraercs, 9To ycaoBue ¢ # () BbITOJ-
HEHO, eCJIN

b Zh2TEh | 1, (8.5)

Zh — Z2h
ToaBKO B 9TOM CJIy9ae PEKOMEHIyeTcs IpUMeHeHne npasuia Pymre.
[Tosicaum yeaosme (8.5). U3 (8.3) coenyet, uro

2
2n — 2o = chF(2F — 1) + O(RFT™).

k
Zhja — Zp = C <ﬁ) (2’“ —-1)+ O(hk+m),

[Tosromy
Zhjp — 20 1
Zh — 22h Qk ’
Takum obpaszowm,
Zh/2 — Zh
ok Zh/2 T h
Zh T Z2h

9. YTouHeHue mpuUOJIN>KEHHOro pemnteHnsa mo Puuapacomy

[omoxkum
* 2kzh/2 — Zh
T
Torma u3 (8.4) nosydyaem
Znje — %
Z = Zp/2 + % + O(hk+m) = ZZ + O(thrm)

Ipu ¢ # 0 z—2p)2 UMeeT k-blil MOPATOK MAIOCTH, a 2 —2; — (k+m)-brit
HOPSIOK MaJIOCTH, T.e. z; — Oosee TouHOe mpuOsmKenne. OHO HOCHT
Ha3BaHue ymouwnenue no Puvapdcony.

Takum ob6pa3om, ecjiu BbIYUC/IAETCS ONPEIEeJICHHbIIT WHTErpaJ 110
YCJIOZKHEHHBIM (DOPMY/IaM NPSMOYTOJIbHIKOB WM Tpamenuii, To k = 2,
U MbI MOYKEM ONEHUTH MPHOINKEHHO TOTPEITHOCTL 0 npaBuay PyHre

Injo — I
[ =Ty~ /T
Kpome Toro, moxkno naiitu yrounenue o Pudapicony
Al — I
I = h/23 h

s popmysasr Cumiicona k = 4, u npub/nzkeHHast OIEHKA IIOrPer-
HOCTH MMeeT BH/JT

P T
h/2 15
Jlnga yrounenns o Pwaapacony umeem
=
15
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SAMEYAHUE. Popwmyssl Tpanenuit 1 Cumncona ya00HB TeM, 9TO
npu nepexojie ot h K h/2 Bce BRIYNCIEHHBIE DaHee 3HaYeHUsT (DYHKIHI
HCIIOJB3YIOTCS B HOBOI KBaJIpaTypHO (popMmy.te.

[IpaBuyio PyHTre m yTouHeHme 110 Pudapacony MOXKHO TPUMEHATH U
JUTS IPYTUX 33129 MPUOJIMKEHHOTO BhIUHCIeHns. PaccMoTpuM B Kade-
CcTBe IMpuMepa dncjaeHnoe quddepeHnupoBanme.

[IycTh u3BeCcTHBI 3HAYEHHST HEKOTOPOI JOCTATOYHO TUIA KON (DyHK-
mn f(z) B Toukax x; = xo + ih, ¢ = 0,1, Tomoxum f; = f(x;),
1 = 0, 41. Xoporo u3BectHa dhopmyaa duciaeHHoro auddepeHiupoBa-
Hust (cM., Hapumep, |7, cTp. 26])

"o f1_2f0+f71 o

0o~ h2 — JOh*

Haiinem ryraBHy: 4acTb HOIPENTHOCTH B 3ToM Metoze. [lo dopmyste
Teittopa nmeem

f(,)// h3 fO h4 (5) + f(G) (511) hG
5' 6! ’

e £ = f@(0),i=0,1,...,5, & € (0,h), a &y € (—h,0). Momnoxum

FO&) + 5O (5—1)h4
6! '

for = fok foh+ 202

r=—
Tora

(4)
R

TeMm camMbIM

//_f1_2f0+ff fO h2

0 h2 12 (9.1)

[Tockoiibky

Ir| < h,

6!

10 paBercTBO (9.1) MOXkKeT OBITH 3alMCAHO B BUJIE
o= fon +ch®+O(nY),
e ¢ = — fé4) /12. CrnenoBarenbro, o mpaBuiay Pymre

fone = fon
— Jopj = B E—

a IJId YyTOYHEHUdD 110 PI/I“Iap,ZLCOHy CIIpaBeJJINBO PaBEHCTBO

" "
0 4f0,h/2 — Jon
0h 3 :
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5. @opmyaa Tpamnenmit
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8. Ilpasuno Pyrare mpakTudeckoil oleHKN MOTPENTHOCTH

9. ¥Yrounenue mpuOIUKEHHOTO PellleHus 1Mo Pudapacony
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