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O merone PaBapa CyMMHPOBaHHS PAIOB

Meron ®aBapa onpegensieTcsi mpeoGpazoBaHHeM
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— HEKOTOPBIH YHCJIOBOH PSiJ.
Tosopsr, uro pan (1) cymmupyem meronom ®asapa k uncay U, ecom t,—
n

—U, n—oo. Ecu xe 2 |tep1 — 1, | > U, n—o00, 10 paig (1) aGcomorro
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cymmupyem Metonom ®Pasapa k umcay U.
B 310l paGote nokaszano, uto Meros PaBapa paBHOCHJIEH H aGCOMOTHO pas-
HOCHJIEH MeTOAy CpPelHHX apudmeTHyeckuX (Merozgy Yesapo mepBoro mopsimxa).
B patore [1] onpenenen oxun ofmpuil Kiiace MaTpHYHBIX METOJIOB CYMMHpO-
BaHHsl PSJ0B. 3/1€Ch Mbl PAaCCMOTPHM JIHIIb HEKOTOphIE U3 HHUX.
ITycts Ha npomexytke [a, bl onpenenena dpynkuus ¢ (x). [IpeoGpasopanne

tn=2ukq><a+—%-(b—a)), n>0, fh=uq@ @

k=0
- b—a
onpeJesieT MeToJ CyMMHDOBaHHsI, KOTOpHIH 0603HAaUUM uepes P (T—). Ero

YacTHBIMH CydasiMH siBasiorcsi: Meron ®Pasapa npu a =0, b = w1/2, ¢ (x) =
= x ctg x; meron Porosunckoro mpu @ =0, b = x/2, @ (x) = cos x; MeTox
cpeHuX apupmetHyeckux mpua = 0,6 =1, ¢ (x) = 1 — x..

Jlemma 1. Ecau HuscHAs mpeyeorbras peeyrspras mampuya A = (a,,)
npeobpasosanus nocaedosamenbHocmiL 6 Nnocaed08amessHoCHb ydosremeopsiem
yeaoguam: 1) anp =0 (1/n), 2) any, < npt1, 0k <n 023 n>n, mo me-
mod cymmuposanus, onpedersempil Smoi mampuyed, pasHocurer memody
CpedHux apupmemudeckux u onu coemecmuol [2].

Jlemma 2. Ecau Hopmarsras abcoromuo peeyrspHasn mampuya B =
= (bny) npeobpasosanus psda 8 psd ydoeaemeopsem ycrosusm: 1) B —
=0(1/n), 2) bpplk<bnepilk+ 1), gk <n, mo memod cymmuposanus,
onpedeasiemoul 3moti mampuyeti, abCOAOMHO pastiocunen memody cpeOHux apugh-
MEMmUMecKUx 1 OHIL ABCOAOMHO CO8MeCMmHbL.

Jlemma 2 ABSIETCSA MPOCTBIM CJIEACTBHEM TeOpPeME! 2 U3 pa6otsi [3].

Teopewma. Ecau ¢pynxyus ¢ (x) 6crody na la, bl umeem KOHEeUHYI0 6mo-
pyio npouseodnyro u ¢” (x) <0, ¢ (@) = 1, ¢ (b) = 0, mo memod P (b — a)ln
pasHocuier u abroaomHo pasrocurer memody cpednux apugmemudeckux. Kpome
M020, OKU COBMECMHbL L ABCONOMHO COBMECTIHDL. )

JokasaTenbcTtso. [lokakeM cHauaNa, 4TO YKA3AHHKIH METOZ YJI0B-
JIETBOPSIET YCJIOBHSAM JIEMMBI |.

U3 ycioBusi Teopemsl cienyet, ato ¢ (x) Beiony Ha la, b] umeer orpanmuen-
HYyI0O MepBYIO MPOMSBOJHYIO W INOSTOMY YIOBJIETBOPSIET YCJAOBHIO JIMmmwuuna.
Ilockonbky @ (@) = 1, To 310 Baewer peryaspHocts Metoza @ (b —a)n 1,
c. 4801. Kpowme Toro, ?
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Iins wetona & (b— a)ln ap, — o (a % ‘ﬁ% b— a)) e (a = % (b—a)),

O0<<k<n, a;,;,=0, 0<n<k. _Orciona, ucnons3ys (3), momyuaem

o(e+ 570 —a)

n b—a

ann=(P<a+ n+1 (b_a)>= o]

=0(1/n),
b——(a + #l(b——a))

T. €. BBINOJHEHO ycJaoBHe 1) yemmbr 1.

Hanee, umeeM @, — Qppq1 = @ (a - ﬁl— b— a)) — 20 (a + bl

n-+1
k42
Xb—a))+ ¢la —]—m(b— a)), 0<<k<n, n>n, U ycrous Teope-
MBI CJICLYET, 4T0 (X) Ha [a, b] — BbIMyK/ast BBepX (DYHKIMS, cJeJ0BATEJBHO,
Qnp — i1 <0, 0SSRk < n, n>n, ¥ BHIOJHEHO ycioBue 2) Jjemmbl 1. ITo-

sroMy Metoa D (b— a)/n paBHOCHJIIEH METONY CpelHHX apu(MeTHYeCKHX H OHH
COBMECTHBI.

[Tokaxem, uro Mmeror @D (b— a)in YAOBJIETBOPSIET YCJOBUSM JIEMMEI 2.
Hans Bero b, =¢o (a -+ % b— a)) — q;<a+ %(b—a)) L OSh=n. >0,

by =9 @=1, b =0, 0<<n < k.

Has toro uTobsl Matpuua B = (b,;) Obula aGcoMOTHO peryJisipHoH, Mo
usBecTHOH TeopeMe Knonna—JlopeHa HeOGXOMMMO H AOCTATOYHO, UTOGHI BbI-
TIOJIHSIJIHC YCJIOBHSI:

a) Eklbnkl=0(1), R
n=~k

- =
IockonbKy ¢ (¥) yroBietBopsier Ha mpomeskyTke [a, bl yeqosuio Jlunmuna,
TO

k
lbm|<M(a+%(b—a)—a—g%<b—a))=/"(”—“’mv'
@

rae M — KoHCTaHTa, He 3aBHCAmAA OT £ U k. U3 (4) cnenyer, 4TO yCJIOBHE a)
BeINOJIHEHO. Kpome Toro, e

Y buy= lim 3 ((p (a +%(b7a))—¢(a+ %(b—a)))=
n=k n=~Rk
=limcp<a+mk—_+_l(b—a)>=(p(a) b ok

o
NOCKOJIBKY @ (X) HempepeiBHA Ha [a, b, u 2 bny= @ (a) = 1. BuimosHeno yc-
n=0
Josue 0), nosroMy MeroA @ (b — a)/n abCoMOTHO peryJispeH. .
Tak kak 113 merona P (b—a)ln b,, =a,,, 10 ycaoBue 1) semMbl 2
BBITOJIHEHO.

1 k41
[onoxkum fk(x)=Tcp(a+ %(b“a))-k—lkl cp(a—l- _l; (b—a))
a0 < k<<x— 1. Jluddepennupys, noayuaem

fm=2-8 (¢(a+ %(b—a))—qa'(a +ﬁ—l(b—a))). -

e X

INockomeky @” (x) <<O Ha [a, b], To npousBoAHAsS ¢’ (¥) Ha 3TOM TpOMENKyTKe
He Bospacraer, MOSTOMY f; (x)<XO i 0 < k<<x— 1, u fL(M)>=f(n+ 1)
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<k—_ﬁ((9(0+ (b—a))—cp(a+ (b—a))), 0<k<n.
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Cllel0BaTe/IbHO, BBIMOJHEHO YCJIOBHE 2) JIeMMBl 2, II03TOMY MeTOJ
@ (b — a)/n abBCOMOTHO PABHOCHJIEH METOJAY CPeIHHX apH(METHYECKHX H OHH
abcomoTHO coBMecTHEL. Teopema foKasaHa.

HenocpeicTBeHHON NPOBEPKOI JIErKo yGeuThCsA B TOM, 4T0 MeToAsl PaBapa,
POro3MHCKOTO M CpPEeIHHX apH(pMeTHYeCKHX YJIOBJETBOPSIOT YCJIOBHAM JOKa-
3aHHOi TeopeMbl. [l MeTosa POrosMHCKOro ycraHOBJIEHHbIE (haKTBl H3BECTHBI
(cm. [1, c. 488] u Teopemy 2 us [4]).
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Heyen Tuen Kxuem

O ¢yHKUMH TJIOTHOCTH BePOSITHOCTEH NPOLECCOB,
onpenensieMbiX HHTErpo-guddepeHManbHbIME  yPaBHEHUSIMU

Bonpoc 0 pacmpocTpaHEHHH ACHMITOTHYECKHX METOJOB Ha CTOXAacTH-
YecKHe WHTErpo-Au(QepeninaIbible ypaBHeHHs, Kak noxuepkuyro B [1],
SIBJSIeTCS] OJHHM M3 aKTya/bHBIX HAIpaBJIEHHII B Pa3BHTHH OOIIell TEOPHH
A4CHMITOTHYECKHX METOJOB HeJHHEHHONH MeXaHHKH.

B 3To#i cTaThe HA OCHOBE TEOPHH TAaK HA3bIBAEGMBIX YCJIOBHBIX MapKOB-
CKHX TpomeccoB [2] W HWAeH ACHMITOTHYECKOro Meroaa [l] cocrasieHo
ypaBHeHHe [Jis IJIOTHOCTH BepPOSTHOCTEH MPOLECCOB, ONMpe/e/AeMbIX CTOXa-
CTHUECKHMH HHTErpo-anddepeHiuaabHbIME  ypaBHEeHAAMA. Pesyabrar Xo-
POIIIO corsacyeTcsi ¢ uaeeil «3aamopaxusanus» [3].

YpaBHeHHe AJAf NJAOTHOCTH BeposTHOcTel Heereny-
eM cHayasa ogHOMepHbIi nporecc x (£), x(0) =x,, nosaras

x — x5 = H (2, xo) = H () = H (x,). 1)

BcaecTBHe HE3aBHCHMOCTH Xy H ¢ (yHKiHio H GyneM 3amHCHIBaTh TOJIBKO
¢ HHTEpECYIOUIHM HAC apryMeHTOM. XapaKTepHCTHYECKYI0 (YHKIHIO 3TOro
npouecca 3anuiieM B BUIE

O ) = (ewe—s) @
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