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BBQl1eiDle 

Me•ro;~ l:\OHTiriHYaJibHOI'O HHT8I'pHpOBa<i:1fl lll'llpOKO HC!lO.'In3YBTCff B H.'l.CTOR

L\130 Bp8MH EO MHOI'HX OC5JiaCTSIX lf>M3HK}l 11 MaTeMaTV.KI/I ' 2/. BnopBE>i€ V.HTer-· 

pV!f;O BaH\18 B tPYHK~HOHa.JlbHbiX npOCTpaHCq'BaX 6bUJO npl1M8H8HC B KBaHTOBOtl 

tlJMsM;<e P. (l>eAi4jHOM/3/ B 1948 r. PaaBHTHe H)l,etl :l?etlHMaHa co.rr,eplKHTCH B 

pa60T8X fi.aQa 4 • fiocTpOeHHe KBaHTOBO!'i M8X8HMKH Ha OCHOB8 annapaTB. 

KOHTHHY8../Il>HOI'O HHTerpHpOB8HHH H3J!OlK8HO B pa6oTe/tJ/. 

:-:oc~e)l,OB8T8!!bH08 H3ytl€HHe KOHTHHYaJibHbiX l1HTBI'P.8JI03 C M8T8M8T>I

t.leCi<Oti TOtlKH 3peHHH 6bUlo Ha~aTo B paC5oTax H. BHHepai'G/. ifM 6bUla BBe~e
aa B npocTpaHCTB8 HenpepiV. 4!yHKUHI'i cneVI!Ia.JlbH8R Mepa, H83blB88M8R 

cetlt~ac Mepol'i BHHepa (eM. I ). 3Ta Mepa H&1HBTCR tlaCTHHM cnyqaeM rayc

coHhlx. Mt:::!J ts q,.YMl\W'lUnC1J1DODIA u,pv(,7~c:-..;;~;:;:.~;:. 

~Iepmxe pa6oTbl no npHC5JIHllteHHOMY BbltlHCJieHHlO HHTerpa.noa no raycco

Bofl Mepe CBH3aHbl c HMBHeM P .X.Ka.MepoHa. 11M 6bUla nocTpoeHa/7 I np:a6Jm
xeHHaa WOPMY~ )l,JIH BbltlHCJieHHH KOHTHHya.JibHoro HHTerpaJia no Mepe 
BHHepa, TOtlH8H )l,JIH iflyHKl\HOHaJibHbiX MHOI'OtlJIBHOB 3-!'i CT€!1BHH • Jr'8,9/ 
~ ~CJieHRH KOHTKBYanbHHX KHT9rpaJIOB 6bU1 HCITOJlb30BaH M9TO)l, 
MOHTe-!{apJIO. l1oTpeC5HOCTK COBp8MBHHOI'i HayKH, B tl8CTHOCTH KBaHTOBO!'i 

•reopHH l10JIH, )l.eJiaJOT npoC5JieMy H8XOM.D,eHHH KOHTHHYaJibHblX HHTBf'paJIOB OC0-

6eHHO 8KTYaJibHOA. Bonpocu TeOpHK H C~eCTBJlO~He MBTO)l,U npH6JI~eHHOf'O 
BUt!HCJIBHHR KOHTKHyaJibHNX ~TerpaJioB K3JIO~eHbl B KHHrax fl.A.flHOBHtla/IO( 

~.].AaJIBUKOf'O H C.B.~~/ll/.TaM xe CO~ep&aTCR CCHHKH Ha ~yrHe pa-

60TH B STOI o6JiaCTH. 
].A.flHOBH~eM/IO/ 6wna llOCTpOeHa H HCCJie)l,OBaHa COCT8BH8Sl npHC5JIH

~eHHa?. iflopuyJia (Heo6xo)l,KMHe onpe)l,eJieHKH eM. HHllte) TpeTbero nopH)l.Ka 

TOq!-!OCTH. B H8CTO~e!'i paC5oTe nonyqeHa COCT8BHa.R npKC5JIHllteHHaR tPoPMYJia 

)l,JIH KOHTHHyaJibHHX HHTerpaJIOB npOH3BOJibHOrO 3~8HHOI'O nopfl)l,Ka TQqHOCTH, 

)l.OKasaHa cxo)l,KMOCTb nonyqaeMHX no He!'i 3HatleHH!'i, noJiyqeHa oueHKa ocTaT

Ka H cRopocTH cxo)l.KMOCTK AHfl HeKOTopux iflyHKUHOHaJioB. HcnoJib30BaHKe 

ifloPMYJIN ITpO)l,8MOHCTpKpOBaHO H8 tlKCJieHHbiX npHMepax. 

i:,(h J,"'; ... 
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.: it: 

't~~ ~fF' 

. ' I< ,(~!it;;! 

' ~~}~n. 



§ I. OcHoBHhle onpe,lleJIBHHJt 

CJIBfJYJl/IO/, ~~HM p~ onpe~eJIBHH!t. IlycTb 3~8.HO HBKOTOpoe npo-

CTP8.HCTBO X c Bhl~eJieHHolt Ha HeM u -Mre6poA B- no,ItMHOlltecTB 3Toro 

npOCTp8.HCTB8 BMBCT8 C Mepolt )1 , 3~aHHOA Ha G 

I. \liyHKI.1HOHa.rr F [ x] , onpe~eJieHHhiA Ha x H npMHHMB.l!JIIlHA ~eAcT-
BHTeJibHhle 3H8l'!eHH.Fr, H83hiB88TCJl H3M8pHMbiM Ha X , 8CJIH ~H BCJlKOrO 

6op8JI8BCKoro MHOllt8CTBa B ~eACTBHT8JibHOA npHMotl COOTBBTCTBYJOIIIBB MHO-

llt8CTBO { X E X: F [x] E B} npHH~BlltHT () -aJire6pe G 

2. 0pOCThiM ~YHKI.1HOH8JIOM H83hiB88TCH H3MBpHMhllt ~KljHOH8JI, npHHH

MBD~Hit He 6oJiee qeM cqeTHoe qwcJio pa3JIH~hiX 3HaqeHH!t. TaKoA ~KQHO
Ha.JI npe~CT8BHM B BH~e 

F[x] = l: a ·X'AJ.x] 
J J J 

r~e aj - pa3JIHqHhle qwcJia; Aj - HenepeceK~ecH MHOllteCTBa H3 G , 

a XA [x) - X8p8KTBpHCTHqBCK8H ~Kl1H1i MH0llt8CTB8 A. ! 
. J 
J X = { 1 npH x E Aj , 

A. 
J 0 npH x ~ Aj , 

3. l.fHTerpan OT npoCTOrO ~KI.1HOH8JI8 F (xJ no npOCTpaHCTBy X 
1 

0603HaqaeMbiA J F(x)dp 1 onp~eJIJlBTCJl p8BBHCTBOM 

X "" J F(x]d}l = L ak ji(Ak) 
I X k=1 

r~e Ak = l X EX: F(x]=akJ £ G , BCJIH p~ CnpaBa CXONfTCH a6COJIIlTHO. 

IlpOCTO!t rflYHKl1HOHa.JI F [x] B 3TOM CJiyqae H83!i:SBDT HHTerpHpyeMbiM ITO 
Mepe }l Ha x • 

J1yCTb F [x] - npoH3BOJibHhltl RSMepJ!MHI, H8 X ~KljHOHaJI, 0603-

HaqHM F+(xl= max{F[x], o}; F-(x]=-min{F(x] 
1 

o}. Cltles~o, qTo 

F [ x) = F+(x] - F- ( x] 1 npH 3TOM F+[x] H F-(x] -

HBOTPHl18TeJibHhle H H3MepwMhle Ha x WHKl1HOHaJI!i. 

4. l.fHTerpanoM OT H3MBPHMOrO HBOTPHI.18TBJibHOro rpJHKljHOH&Jia F(x] 
no npOCTpaHCTBy X H83hiB88TCH BBJIHqHHa 

J F(x]d)l = lim J Fn[x]d)t 
1 

f "" X n-«> X 
r~e F (x]J - npOH3BOJibH8H MOHOTOHHO Hey6hiB~aft nOCJI8~0B8TeJib-n n=1 
HOCTb H80TpHQ8T8JibHhiX npOCThiX rflYHKllHOH8JIOB

1 
CX0~8HCB K F(x] 

5. ilyCTh F lx] - npOH3BOJibHhllt H3M8pHMhiA WHKI.\HOH&JI. EcJIH O~HH 
H3 HHTerp&JIOB 

KOHeqeH, 

Ec.JIH o6a 
UHOHaJI 

J p+(x]djl , J F-(x)d)i {I) X X 
TO HHTerp&JI OT WHKI.1HOH&Jia F(x] onpe~eJIRBTCH paBeHcTBOM 

J F(x]dfl = J F+[x]d}'- J F-[x]d)l 0 (2) 
X X X 

HHTerpaJia (!) KOHe~hl, To HHTerpaJI (2) T&Kllte KoHeqeH H rflYHK

F(x]Ha31iBaeTcR HHTerpHpyeUHM H& npOCTp8HCTB6 X • 

2 

Mhl 6y~eM paccMa'l'pHBaTb npocTpaHCTBa x , .RBJIHTO~wec.R cenapa6a;r:o
HhiMH IIpOCTpaHCTBaMH ~eme, rayCCOB8 Mepa }A Ha X 3~88TCH KOppe.JI.R

llHOID~ rpyHKljHOHaJIOM K(tf,'f) H "cpe~HHM 3H8qBHH8M" m( <f), t..f', 'f'E X' 

(eM. IO/). KaK rroKaaaHo /IO/, npoH3BOJibH8fi rayccoea Mepa /.J Ha x 
3~aeT rHJib6epTOBO npocTp8HCTBO H , llJIOTHoe noqTH BC!OAJ B x 
B ~aJI&He~eM 3TO npocTpaHCTBO 6y~eT qacTo wcno.Jib30B8TbCH HaMH npH 

nocTpOeHHH llpH6JIHllt8HHHX rpopMJJI. 

f1pocTp8.HCTBO c [a, b] c Jlx II c = max I x ( t l I fiBJI.RBTCH cerrapa-
a~t~b 

6eJibHhiM rrpocTpaHCTBOM ~peme. B 3TOM CJiyqae rayccosa Mepa /-l(xl 3a-

~aeTCJl rflYHKI.1HeA m( t) H CHMMeTpK'-lliOA H80TpHlj8T8JibHO Ollp8,1J,8JI8HHOA He

npepHBHOA no o60HM apryMeHTaM ~Kl1H8A B(t,s) 1 KOTOpaR H83blB88TCJl 

KOppMJlliHOHHOA rflYHKI.1H8!:\ t.tepbl )I ( t, s c [a • b ] ) , ~YHKL\HH m ( t) H 

B ( t, s) B ~8.HHOM CJiyq88 onpe~eJIHIOT ~KU,HOH8Jihl m ( lf ) H K ( t..(', 'f' ) o 
OpTOHopMaJihHhle co6cTBeHHhle cflYHKL\HH ~pa B(t,s) o6o3HaqHM qe-

pea lf k ( t) 1 k= 1 , 2 ooo , COOTB8TCTBY~He HM C06CTBBHHhle 3H8tl8HHH -

tlepe3 ).k, k=l, 2..o, r/!2/ ~OK8.3aHO 1 qTO B ,IJ,8.HHOM CJiyqae npocTpaHC'l'BO 

H rrpe~cTaBJIJtBT co6oR ~HHeRHyD o6oJioqKy ~KL\HM (fk<t>}~= 1 
38MKHYTYJ'l OTHOCHT9JibHO HOpMH, COOTB8TCTBYJOIIIB!:\ CKaJIJlpHOMY np0H3B8,1J,8HH~ 

~ 1 b b 
(x,y)H = ~ T ( J x(f) 'fk (t)dt ) ( J y (t) tfk (t)dt ) • 

k-1 k a a 
(3) 

~Kl1HH ek ( t l = vx;: 'f k { t l , k= 1 , 2, 0 o o , o6paayr>T oproHopMHpoBB.HH!iA 

6a.aHc B H • ,!l,Jrft nottTH BCBX x E c (a, bJ cnpase~ao pa.aJIOlltBHHe, 

-··---.... -..-.- ...., _...," ... ,..,...nY\Unft u-nnU43• 

'-Au--:~:·;=-t-·;:~o~~o~ek ~-~; = f:_ (!x(t) 'fk 't)dt) ofk (t) • (4) 
k=l k=l 

flpocTpaHCTBo HenpepblBHHX Ha [O, I] rflYH~"', y~oBJI8'l'BOpmotJ.IHx yc-

JIOBHJO x ( o J =O , c 11epo!.\. cpe~ee 3HatreHJte KOTopoA m c t J =O , a 

B(t,s)=min(t,s), K83HB&eTCH npOC'l'p8HCTBOII ~~A c MepoA BHHepa. 

l.fHTerpaJI no Mepe BHHepa 6y~et.t o6o3Hatta'l'b CJie,D,YIOIIIHM o6pa30N! 

J F(x)d..,. K o 

c 
B 3'l'OM cJiyqae 

4'k {t)= fi sin(k- ~} ~ t, 
.i\ 4 0 

k (2k-1)2:R2 

k=1, 2. 0 0 0 t (5) 

~ 2. ~OpMYJI!i MB BINHCJ19HHII KOHTHHYaJibHhiX HHT8fP8JIOB 

H3 JIHTepaTypu H3BeCTHhi pa3JIKttHiie sHpaaeHHH, noason~we 3anHC&Tb 

KOHTKHYaJibHbil HHTerpj K&K npe~e.JI n -Kp8THHX HHTerp&JIOB npH CTpeMJie

HHH n K 6ecKOHE!'IHOC'l'H I • IO/. B /IO/ ~OK838.Ha cne~afi TeopeMa: 

TeopeMa I 
nycTb x -cenapa6eJI&Hoe npocTpaHCTBO ~peme c rayccosoA MepoA 

)i , F (x] - HenpepHBHhl!:\ noqTH BCIOfJY H8 X rflyHKUHOHaJI 1 y,IJ,OB.JleTBOpmJIIIHf:\ 

3 



YCJJOBHro I F [ x J I ~ P [xJ , r,u.e cp [x] - CJ'MMI{pyeMblf.l 4\YH~HOHaJI 
TaKoti, trTO cF[i?, (ek,x)Hek] He y61iBaeT npH n_,.oo • 

Tor,u.a 
n I F(x)dj.f(X)=l~m(:!.-'l-~ {exp{- ..l(u,ul] F[Lu e Jdu , (6) 

X rt ~ IR" 2 k=1 k k 

f ~ n r,u.e ek) ;;= 1- llpOH3BQJ.U,Hlil! OP'fOHOpMRpOBa.HHlii 6a3KC B H , u E 1R 

TeopeMa I ,u.aeT B03MO~OCTb rrpH6HH*eHHoro BlitrHCHeHHn KOHTHHyan&HliX 

MHTerpanos ~R illHpOKOI'O Kpyra ~YHKQHOHaJIOB. 0,IJ.HaKO TaKof.l cnoco6 BlitrHC

HBHHR He I'8paHTHpyeT BliCOKOf.l CKOpOCTH CXO,IJ.HMOCTH K TOtrHOMY 3H8tr6HHro. 
Tipc~eMoHcTpHpyeM 3To Ha rrpHMepe. PaccwoTpHM HHTerpan no Mepe BHHepa 
OT 4\YHKQHOHaJia 1 

F0 (x] =oJ x 2 (t)dt 

TotrHMA oTBeT a STow CRJt~ae HssecTeH. OH paseH 

r=JF[x}dx=..l c 0 w 2 

Pesyn&TaT, nonytraeMliA no ~pwyne (6), 6y,u.ew o6osHa~&Tb ~epes In. 
HeTpy,IJ.Ho no,u.cQHTaT&, QT~ 

n 4 "" 1 I= L) = 2 = L-. ~ 1 , n~oo, 
n k=1 k :;_- k=1 (2k-1) 2 2 

rrpHtreM 

jrn-ri~O(*) 

ffaK Mbi BH,IJ.HM, COOTHOill8HHe (6) He o6ecnetrHB88T ,IJ.OCT8TOQHO 6IiCTpOA 

CXO,IJ.HMOCTH K TOtrHOyY 3H8Q8HHro ,IJ.&Me ,ll,RR TaKOI'O "npoCTOI'O" 4JyliKQHOHaJI8, 
··~·· ~r .. l_ r1 

__ 2,"" . .,_ .. ~ - ~ ••- 0 •• I '- I '-"- '-

)J.JIH KOHTKHYMbHblX HHTerpMOB ITORJtr8Hli ~PMYJIU, 'OTrble J'!BJiffiOTCH 
TO~~ Ha HeKoTopoM KHacce w~oHruioB.HanpKMep, B 10 nocTpoeHa 

npH6JU!JK8HHM iflopMyJia, TOQH8ff ~ff ~KI.!HOHaJibHblX MHOI'OQJI8HOB 38,IJ.aHHOA 

( 2m+1 )-cTeneHH. HanoMHHM, trTo ~YHKQHOHaJibHliM MHOI'OQJieHoM CTerreHH 
m H83h!B86TC.fl qJyHKQKOHaJimBH,IJ.a 

Pm[x] = LPk(xj 
k=o 

f',IJ.e Pk [ x J - HenpepliBHa.R Ha X O,IJ.HOpO.fiHil.II ~pya k -ro nopR,IJ.Ka. 

TeopeMa 2/IO/ 
!JyCTb v -CHMMeTpHtrHaJ'l BepOHTHOCTHM Mepa Ha IR , a qJyHKUHH 

_f(v) : R ....,>X , TaKOBa, trTO 

_?(v)=- f (-v) ' 

~ 

(q, f(v>> <e, .r<v» d~ <v>=K<s,e>, 
iR_ M (7) 

n <s;,· 
i.~i 

_\)(v))€ L(IR,v) ,IJ.JIH 1 ~{~ 2n+1 

H JII)61:iX S , ? , 1 j E X ' 

4 

Tor,u.a !lJc>.PNYna 

s F (x) dJ(x) ;::: J F [ 9 (v>} d.J (v) 
X ~ m m 

TOtrHa ~fl npoH3BORbHliX MHOI'OtrneHOB CTeneHH ~2m+1 

3,u.ecb em(v)= ~<ml j'('i,) , [c~m>J2= c~ 

(8) 

- KOpHK MHOI'OtrR8H8 

Qm ( t) = ~ ( -1 )k tm- k /k! , a ~m - Mepa B fR m , HBRfliDII\MCH ,u.eKap

TOBliM npoH3Be~HH8M Mep V • 
B cnytrae HHTerpHpo,~n no Mepe BHHepa B KaqecTse j(v) 

!lJc>puyne (8) MO~O B3flTb 13 

r sign(v) , 0 ~lvl<. t~ 1' 

jl(v,t)= l 0 , o.-t~\vl~1 

a B K8tr8CTBe V- HOpMHpoBaHHy!O Jie6ei'OBY Mepy v Ha (-1, 1] : 

d ~ = dv . 

B 3TOM cJiyqae BHp&MeHHe (a) rrpHo6peTaeT BH.U./I3/: 

(9) 

j 1 

J F [x]dwx~ 1m J ... J Fff=.c(m)f(v.,•)Jdv .•. dv • (10) 
c 2 -~ . i 1 1 m 

, m 1=1 

B 

TaK K&K F
0
(x]=J x2 (t)dt HMR8TCfl if}yHKUHOH8JibHliM MHOI'OtrneHOM 

BTOpoA CTeneHH, TO ~pMYJia (JQ) B 3TOM CJiytrae ,IJ.&eT T0qH08 3HatreHHe 

HHTerpana OT F
0

[xJ rrpH nro6oM m • B qacTHOCTH, npH m=1 COI'-
JI8CHO ( JQ) , , 

J F0 lx]dwx = ; I { I (sigr(v))
2
dt}dv= i . 

C -1 lVI 

EHpa.eHKe (8) rapaHTHpyeT xopomee npH6JI~eHKe, Kor,u.a HHTerpHpye

..wt ib'HKQHOH8JI "6JIH30K 11 K lflyHKIIHOHaJibHOyY MHOI'OtrHeHY C'l'E!neHH !!, 2m+1/l0/ 

0KB.SHB8.8TCJI, 'ITO !IpR IIOJIIOiqJI (6) MOJEHO llOCTpoKTb npH6JI~eHHlie 

!lJc>pwy.7Ili, npHI'O,IJ.Hlie ,IJ.JIR 6onee mHpoKOI'O Kpyra ~KUHOH8JIOB. Hx noCTpoe

HHD H KCCJI8,IJ.OB8HHD nOCBflll\eH CJie~ft p83,ll,8JI. 

§ 3. CocT&BHlie npH6nKKeHHYe ¢9P!f.7Ili 

nbcTpoeHMe COCT&BHYX rrpH6JIHKeHHYX ~pyYJI 

HKH COOTHomeHHft, KOTOpoe H&3WB86TC' "~pyY.7IOA 
HMR" H sa,u.aeTcn cJie,IJ.YDII\eA Teopewoft IO : 

Teopeu 3 

OCHOBaHO H& MCnOJib30Ba-

CMemaHHOI'O HHTei'pHpoBa-

Ann nro6oro HHTei'pHpyeMoro no Mepe }J Ha cenapa6MbHOM npoCTpaH

cTBe ~peme X ~KQHOHaJia F(xJ CnpaBe,IJ.JIMBO paB8HCTBO 

J F(x]d)J 

X 

n 

(x)=(2JI.l
2 J exp~-~(u,u)} J F[x-Sn(x)+'t'n<u~d)J (x)du , 
R" l X 

5 

(II) 



Yl " r.r~e S (x)= ~(ek,x)Hek 
n k=l 

'f (u)= L ukek 
n k=1 

~ ~ n n 2 
( ek 1 k=l- opTOHOp.mpo:sa.HJnlil: 6asac B H, u € R , (u, u) = L. uk l j k=l 

EcJIH Tenepb KOHTKH,Y&JibHUA HHTerpan, CTO~HR B rrp8BOR Q8CTK TOll-

HOI'O paseHCTBa (II), 3aM8HKTb H8KOTOpoR TipH6JIHZ8HHOA ~pwyJioA, TO TIO
~eHHOe BHpaM8HKe H83HBaeTCR/IO/ COCTSBHOR TipH6JIHKeHHoA ~pyYJIOR. 
EOJIK 

JF[x-Sn(x)+'f'n(u)J d)'(x) 
X 

38MeHHTb ero TipH6JIKMeHHHM 3H&tleHHeM COI'JI8CHO (8), TO B peayJibT&Te 

~ TIOJIYQHM CJie~ COCT&BH,YD TipH6JIHZ8HHyD ~pyYJiy: 
n 

JF(x]djt(x)=(211J
2 j exp[-1<u,u)J J p[_p<rn>(v)J'(rn)(v)+'Y, (u)]dv(v)du + 

:X Rn P!" n n 
+R (rn) (F) • (I2) 

r,11e m n 

p(m) (v)=J;c<~>_p(vk), y'~) (v)=Sn(f(rn) (v)), v€R_m, uE~n 

B cn;v.qae m=1 <flopwyna ( I2) cosn~aeT c peayJibT&Tou, nonyqeHHNM 
/I07. 

~OKa.eM CXO,liHNOCTb npH6JIHZ8HHA, ITOJ!YQ8HHHX COI'JI&CHO (I2), K 

TOQHOyY 3H8tl8HIOJ TipH n --+ oo • lJpe,liiTOJIOlEHM, QTO TIOllTH AJI.R BC8X v E Rrn 

OTHOCHT8JibHO uepH ~ HUeeT M8CTO CXO,I\HUOCTb 

o(rn) (v)----. o(m) (v) • 
J n n ...... ~ ( I3) 

n 
~ ....... .,-..-..... &.L,t'VV.J..t'QC'J\.t .l . .DCl 

r , 
l. ld.rl..>J ISl:OtliUJII1t:ll1llle \ l-'J Oti8B~O. 

Teopeua 4 
!JyCTb F (x) - HenpepHBHHA Ha x <flyHK~OH&JI, YAOBJieTBOpJIIIIIIIHA yc-

JIOBim 

IF (x)l~g(A(x,xJ] 

r~e A<x,x) - H90~T8Jll>Hd I<.Ba,lU)a~ Wy:JIICqHOHSJ[ -~ 

A(x,x)= i:, ~k (x,ek)~ (14) 
k=1 

cD 

(L 0 <OO Y" 
k=l I< , ok ~ O) ' 

g ( u) - tleylfHB8lliii8Ji llOJIOliHTeJibH8JI l}iyHK~.R, a 

J j ~[A<f'"'tvJ ,J>'m) (v) )+A(x,x)] d)'(x)dV(v) <oo 
Jt"X. 

Tor,~~& R (rnl-o npH n - oo 
n 

~OK8.38TeJibC'l'BO 

flpeo6paayeM HHTerpan 

J J F (_f(m) (v)-j>(~) (v) +Sn (x)) d ~ (v) d fl (x) = J T (x) df'(x) 

X~ X 

6 

( I5) 

(I6) 

I',ll8 T(x)=JF(O(rn)(v)- ('(m}(v)+S !x))d~ (v) 
1- • n n 

!l(m 

CornacHo QoPMYJie cMemaHHoro ~H"'e!"pHpoaaHlHl 
n 

ST(x)d,U(x)=(2.'I)-2" Jexpf--1
2
-(u,u)}fT(x-S (x)+'-j! (u))dp(x)du 

X 
I n ~ n n 

tR X . 
Ho 

T(x-S fx)+'f, (u))=JF(?(:n)_S (P(m))+S (x-S (x)+'t' (td)cl)(·!) 
n n IR"" ~ n J n n , n 

=JF(_\)(m)_s (Pml+\f' (u))d~(-J). 
n J n 

IRm 

TaKHM o6paaoM, 
n 

S T (x)djl(x)=(2Jil2" f expf - }(u,u)J J S,., F (_\'(m)- J (~) +'f'l (u) )d~ (v)d}'(x)du= 

X n 'If XR 

=(2Jil -~j exp{- ~(u,u)J S F(f(m) _ _p(~)+'fn(u))d0(v)d'.l 
Rn Rm 

r 
Cne,JJ.OBB.TeJibHO, npH6JIHJKeHHoe 3Ha1leHHe -~ F ( x l d }.J ( x 1 MOlltHO npe,IJ.cTa-

BHTb B BH,JJ.6 (!6). An.R TIOQTH BC8X V H x COOTB8TCTB8HHO OTHOCHTeJibHO 

Mep v H p noCJie,liOBaTeJibHOCTb Jo(rn) (v)- f(~) (v)+Sn(x) 

npH n-+- ao CXO)\HTC.R K X • 

Cne,IJ.OBaTeJibHO, s 3THX TO~Kax 
lim F( ']'"''- O'"'' + S (x)) = F(x). 

n-oo J n n 

C ,IIJ>YI'OR CTOpoHH, AJI.R TIOQT!tl BC8X v H x 

IF [ g<m) (v)- J(~) (v) +Sn (x)] I~ g[A( .f(rn), y<m) )+A(x,x>] • 

~eACTBHTeJibHO, 

I F[f:_. ( J (rn) (v) ,e.)
! i=n+l ~ H 

e.+~ (x,e.)He.JI~ 
~ i=1 ~ ~ 

n 

L¥ (x.e.)~ 
i=l i ~ ~ H ~ g [ 

+ 1=-. di ( .f(m) (v) ,ei>l]~g[A(~(m\vl,J(rntv))+A(x,x)J. 
~=n+l H 

Tenepb MOmHO npHMeHHTb Teopewy ]e6era o npe,lleJI&HOM nepexo,IJ.e no,11 aHa

KOM HHTerpana B npasoA qacTH. TeopeMa ,IIOK8.38Ha. 
Cne,lJ,YlOUIM TeopeMa ycTSHaBJIHBaeT ou,eHKY ocTaTKa ~PMYJIIJI (12) 

R (rn\F) B 38BHCHIIOCTH OT rn H n 
n 

Teope!!! 5 
!JycTb KHTerpKpyeMHR no wepe ~ <flyHK~OHaJI F(x] ~onycKaeT 

npeAC'l'&BJI8HHe 

F[x+xoJ = P2rn+1[x)+r2rn+1 (x,xo) 
(I?) 
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P,I\8 P 2m+l -· qJyHKI.\l10Ha.JibHb!ti MHOPOtlJI9H CT9!18Hl1 ~ 2m+l , a OCTB.TOK 

rZm+l OU8Hl1Ba8TCH Bb!~8Hl18M 

:r (x,x
0

)/ ~ [A(x,x)] m+l { L
1
exp[L

2
A{x+x

0
,x+x

0
)] 

+L 3exp lL2A(x
0

,x
0
l]}. 

+ ( I8) 

3~9C~A(x,x) onpe,Ii8JIH8TCH COPJiacHO (14), x
0

- ¢HKCHp088HHB.H TOt!Ka 

l13 X 1 Li > 0 ,IV!ff i=1 ,2,3, 

1-2L2 rk><X>o, k=1,2, ••• I 

00 

L)'kak< 00 

k=1 

I',I\9 ak OTip8,Ii8JIHIDTCH COOTHOill8HHHMH 

(m) 2 m 
(ek, ..f (v) )fi ~ ak ,IVIH acex vE./R • 

(19) 

(20) 

Tor,I~a AJIH ocTaTKa npH6JI~eHHoA ~pMyJIH (12) HMeeT MeCTO o~eHKa 

I R(m) (F)I:OG ( ~ '( )m+1+H ( ~ r a )m+1 (2I) 
n m k=n+1 k m k=n+1 k k 

I',I\8 Gm H Hm - !10JIOlltHT8JibHH8 KOHCTaHTH, 3&8HCJBqH6 OT m 

AoKaaaTeJibCTBO 

,ll,1U! CJiytiM m=1 TeopeMa ,I\OK838Ha JI.A.flHOBHllmfiO/, 

AHaJIOI'HtlHO/IO/, CTp. 135, OCT&TOK MOKHO 3aTIHC&Tb B BH,I\6 

I'R:;:;;(Flf.=jt1_t2 1:'jt1 (+j-t.2(=/ni(1-2L 2'(k)-; I
1

(n,m)+Jl (
1
-lL y )-~I ( ) 

k=1 k;-\ 20r 2 n,m ' 
r)J,e 

f ~ ~ 

I1 (n,m)= j [ L Ok (x,ek)
2
]m+

1 
tL1exp[ L2 L '(k(x,ek)

2
+L3} dj-1 (x) I 

X k=n+1 k=n+1 

I2 (n,m) =([~ ok ( fJ (m) (v) ,ek) 
2
] m+

1 
(L1exp(L2 s tJccy<m) (v) lekf+L3}· J k=n+1 j l k=n+1 

Jt' . dV(v) 

&rtniCJIHM I
1 

(n,ml • ,UJin 3TOI'O npoAifcfxllepeHQHpyeM no J.. (m+1 l 

pa3 BHpaJI6HH6 .,., ..., 1 

I(il.)=f exp[AL2L'tkcx,ekl
2jdf' (x)=n (1-2AL2on>

2 
x k=n+1 k=n+1 

H 38M6THM 1 "ttTO 

I
1 

(n,I'1)=L
1

• I(m+1 ) (1)+L
3

L
1
I(m+1 ) (0) • 

iloCJie ,ll,HcfxJlepe~HpOBaHHH B JI8BOA ttaCTK paseHCTBa TIOJiytiHM ~eHHe 

1J[~ 2Jn,.t [ ~ 21 L~+ ~ rk (x,ek) exp L,e.ALtk (x,ek) J d_~J (x) 
k-n+1 k·mt 

X 

8 

) 

j 

Hat!,JJ,eM ( m-"1 ) -10 npoH3BO.ltHYJO npaBOit 'laCTH. 06o3Ha'll!M 

i 

fj (A) = (1-2 )L2 dj) 
-2 

00 

s=s ( .i\ ) = L '( . f~ 
j=n+1 J J 

1 

00 

I=I (). ) = n fk (_A ) 
k=n+1 

TaK KaK 

I' = L2 IS 
TO 

(m+1 l Cm) ~ k 1 (k 1 ) (m-k1 ) 
I =(I') =L ~C I S 

2k -o m 
m k-1 1-k-f 

=Lm+ 1 ~ ~ ~ k 1 k 2 km+l (m-k 1 l Ck1 1-~) (k;n1-k,J (k,..1> 

2 j__, L · · · L em ck _ 1 ••• ck _ 1 s s ... s r , 
k 1=o k 2=o km+l=O 1 m 

(km+1 l 
r)J,e km+l=O, I =I 

HeTpy,!J,Ho no,I~C"t1HTaTb, ttTo 
"" 00 (t) t ~ t 1 2(t+1) ~ t+1 2 (t+1) 

s (x)=(2L2) -tl L-. o/ fk (.i\) =K(t) L-Jk fk (.i\) 
k=n+1 k=n+l 

ilpH .i\ =0 TIOJiytla6M 

,ll,Xft Ho6oro k , TO 

fk=1 ,~J,XH JID6oro k , I=1 • 

1 ' '' 1 ~ r ,t+-1 
ts'~'Coll~ KCt>< 2__.ok>'-.,.'=Ls<o>J KCtl. 

k=n+1 

TaK KaK 

iloHyt~aew CJie,JzyDeym o~eHKy: m k -1 

(m+1) m+1 ~ ~ K km+1 
I (O)~ L2 K(m-k 1J ••• K(km-1-km+1 JL__ .•. ~ cm···ck _ 1 

m+1 m+1 kl =0 km+1 =0 m 
=L2 wms • 

Bl:itnfCJIHM I(m+llnpH A=1 • BocnoJibSOB&BDIHCb (I9), no.~~yqaeM 
1 

fk(1)<:--w:· 

Tor A& 

00 Q() 

ls<tl cni~KCt>-+.r-L o~+ 1 ~ K(tl~< L ~ lt+1 

d. k=n+1 <::i k=n+1 k 

CJie~oB&TeJibHO, 

ok > o 

5
m+1 

I (m-k1) (km-1-km+l)/!: K(m-k,) •.• K(km-1-km+1) s ... s • 1 
oLm+l • I ( 1) ll' 

QC) 

"\""' m+1 
X ( L__. Ok) 

k=n+1 

00 

qm( L ~ )m+1 
k=n+1 k 
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kiTaK' AllJI e I ll0Jlytm8M o~eHKy J ,{1 I~ Gm ( Z )}, ) m+1 • 
k=n+1 k 

BenKQHHa f
2

oqeHHBaeTcR aH~~orM~Ho/101, cTp.137: 
00 

I n j.: (~ m+1 
<-2 - Hm 2_. ak· Ok} • 

k=n+1 
TaKHM o6pasoM, noJ!YlleHa oqetma ( 21) H yKa3aH nyT& BWIHcneHHH 

KOHCT8HT Gm H Hm • TeopeMa ,l],OK83aH&. 

B K8~6CTB6 npHMepa OQeHHM CKOpOCTb CXO,l],HMOCTH ¢QpMyn~ (12) B 

cn~ae HHTerpana no Mepe BHHepa npH n -+oo, wopMyna ( 12) npHMeT B 

,l],aHHOM M~ae BH,l], 
n 

J F(x}dwx=(2;,} 
2 J exp{-

C IR" 

H H 

1 } 1 J J [ (m} (m} "' .l 2(u,u} -;m o o o F J (v,tl-J n (v,t}+rn(u,t}Jdvdu+ 

~ (22) 
m +R(m} (F) 

n ' 
(rn} ~ (rn} ,_ f' (v,t}= (..-- C i f(vi, ~), 

1.=1 

n m 

o<rn> (v,t}=4 L..sin(k--2
1 >Jlt· (?.k1_,)'t·L c~m>sigrnr.lcos(k--21 >Ttv., J n k=1 . i=1 l l l 

'f (u,t}=2 YT r._ sin(k-~)Jft~ 
n k=1 (2k-1)1i 0 

B KatleCTBe A(x,x) MOlltHO B31!Tb Jx
2
(t}dt. B 3TOM CJI~ae 'l'pe6oBaHHH 

(14) 6y,IJ,yT B~nonHeHbl, ,!4eACTBHTenbHO, ,l],nl! not~TH BC6X X E. X 

.i 

x(t}= L (x,ek}-Hek(t) Jll Se2(t'dt =1 
k=1 ' 0 k I JK (k=1,213ooo}, 

r,IJ,e A onpe,IJ,enHmTCfl cornacHo (5). Cne,IJ,oBaTen&Ho, 
k ! ""' 

A(x,x} = J x 2
(t}dt= L)k (x,ek}~ 

0 k=1 
&r4HCnHM (ek, j'(rn} (v,t} }H 

S
11 

(ek(t}l)'(vlt}}H = flko_?(v 1t)·ek(t}dt 

0 

l. 

=tJ sig~k (t}dt='12·sigr#:os W:~v~. 
k lVI 

TaK K&K 
00 

L i\k =L --4 -2 ~ O<n-1
} 

l=n+1 k=n+1 (2k-1 

TaK K&K 

(ek~r<v~t>la = ~sign(v}cos(~lvt ) 1 

TO 
(m) "' (rn) 

., 
TO( L\>rn+\Q<n-(rn+1)). 

k = n+1 

(ek 1 .? >ii={;.ci (ek 1 ,)l(vi 1t))H • 

Tor~ cornacKo HepaseHC'l'BY Komx-BYHftKOBCKoro 

10 

~ 

l 
I 

m m 2 m 
"' (m} 2 i. "' (m) """ 2 (L...c. (ek~p<v.lt}}H _ LC. L..,(ek~.f(v.t})H 
i=1 1 

l i=1 l i=1 1 

2 m 
Ho elm) - KOpHH MHorotlJieHa 

CJie,IJ,oBaTen&Ho, 

Qm(t}= ~(-1}ktrn-k/k! 
k=O 

m L c(m}2 

i=1 i 
3H&QHT, 

(rn) ,r-;'1 
(ek1.P (vlt)}H~ v2 =a 1 ,l],Jlfl JII)6b!X vlko 

TaKm o6paaor.~, 
00 00 

( L a). )m+1 = (La~ }rn+1 = 0<n-(m+1)) 0 

k=l'1+-t k k k:-nd "'k. 
IJoJI~aeu, QTO nopfl,l],OK CXO,l],HMOC'l'H npH6JIHJK8HHO£t lflopMyn~ (22) B 

CJiyqae, KOr,IJ,& ~K~OHaJI Y,IJ,OBJI8TBOpfl8'1' YMOBHXM (17)-(18) C 
A(xlx}=jx2 (t}dt I paseH 0(n-(m+1 l} 0 

0 

§ 4, flpHM8J?H 

PaccwoTpHM HHTerpan no wepe BHHepa oT ~KqHOHaJia 

F 1 [x] = expH t x 2 
(t)dt} 0 

TOQHOe 3H&Q6HHe KOHTHHYaJibHOrO HHTerpana 6y,IJ,eM o603H8Q8Tb qepes I 

npH6JIHJKeHHoe 3H8tl8HHe, BWlHCJieHHoe no lflopwyJie ( 6),- t~epes In ~ a 

no lflopwyJie ( 12) - 11epes I<~> • B ,li,8HHOM cny11ae 

I= J exp { ~ j\2 
(t)dt} d x 

t n o W 
I - n 1 

n - k=1 ~1-)~ 1 

_i_-
Vcost' - 113604468816 •• 0 1 

n l 

I <n_ n 1 S { 1 } n - .~ · exp ~ (v} dv 
k=1 ~ 1- A k 

0 
n 

(2}_n" 1 r1 { } 
In- k=1 ~1-A '-. 2 J exp twn(v1} x 

k 0 

~ n 

K J exp{iwn (v2 >} cos[i<wn (v1 }-wn (v2 ) >J • cht~[1-v 1 -2 Vjcos(j-~)Ttvi" 

•cos(j- ~)9[vJJdv1 dv2 
r~e 

n 
w (v)=1-v-2LX cos 2 (j--

2
1 J'lv 

n j=1 J 

11 
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llpH6n~eHHH9 8H8.t1:6HHfi In t I(~} 
cnc-65oo, npKBe~eHH a Ta6n~e I. 

I<~> , nonyqeHHHe Ha SBM 

Ta6n~a I 

' I ( 1} 1 I(2} I 
n I i 

n n n l 
' r I I,2967 I,35980945 I, 36043254I 

2 I,3269 I,3603480I I,360446I60 

3 I,3378 I,3604I602 I,360446774 

4 I,3434 I,36043360 I,360446855 

5 I,3468 I,3604400I I,360446873 

IO I,3536 I,3604460I I, 360446880 

PaccMoTpKM e~e o~HH npHMep: 

5
1 2 \1 f

1 
2 } F

2
(x}= x (t}dt•expl2 jX (t}dt • 

0 0 
3a.MeTKM, ti:TO 

1 1 I= 2 ~ · tg1 = 1,0593852412 .•. , 

IlHtiHCH8HH.R ~ax>T 
". 1 ~ ). 

I =n --· L- __ J_ 

n k=d1-.Ak' j=1 1-)j 
I 

I~1 }= 01 ff· J expH wn(lJ}J X [wn(l[}+ t, 1~~j 1 dlr 

rt ~ v1 
I~2 }=2 n *. J expH wn (v 1 >} dv,s expH·wJv 2 >J I( 

t~l e o o 

X {Ht,c 1 !A~} + ~[wn<v 1 >+wn<v2 >)1 co~ [wn(v1 }-wn(v2 >J} -

-~[wn(v 1 }-wn(v 2 >]· si~(wn(v 1 }-wn(v 2 }~ • ch{~(1-v 1 -zn(v 1 ,v 2 >} + 

+n:"(1-v
1 
-zn (v 

1
,v

2
}} co~ (wn (v 1 } -wn (v 2 }~·sh{~ ( 1-v 1-zn (v 1 v 2 } >}] dv 2 , 

1"')\8 

n 
wn (v} =1-v-2 L. ;\kcos

2 (k-~} X v , 
k=1 fl 1 l 

zn(v
1

,v
2

} = 2~cos(k-2}Xv 1 cos(k-2~v2 
k=1 

B Ta6nKUe 2 npHseAeHH npH6nKKeHHHe aHat~eHH.R 

nonyqeHHHe H& 3BM. 

12 

In' 
I ( 1) 

n 
H I (2) 

n ' 

Ta6HKl.j8. 2 

n I ! I (1} l I (2) 
n n n 

' T 0,883683 I,056293I I, 059286596 ' ... 
i2 I 0,966850 I I,0589I05 I,059380332 

3 0,996829 j I,0592374 I,0593845II 
4 I,OI2I8I 1,0593217 1,059385059 
5 I,02I496 1,05935242 I,059385I80 

IO 1,040328 
J 

I, D5938I09 I,059385239 

Ta6nH~ I H 2 AeMoHcTpHpymT a~KTKBHOCTb nocTpoeHHo~ HaMK npH6-
nHllteHHo~ !flopMyHH ( I2) AJI.II pB.CCMOTpeHHbiX TipHMepOB, Yi3 Ta6HHQ BH)\HO, liTO 
TipH6HHllt8HHfi, BHtlHCHeHHH8 COI"'.JI8.CHO ( 12) , CXOAJITCfi 6HCTpee, qey nonyqeH
HHe C TIOMO~b~ (6), a ~pMyH8. (12) C rn=2 H~eeT npeH~9CTBa nepeA 

rn=1 • ~OpyYH& (I2) o6ecnet~:HB&8T AOBORbHO BHCOKYD TOqHOCTb peaynb
T8.T8. YJK6 npH M8JibiX n (He MeHee TpeX TOqHbiX 3HB.KOB npH n=1 B pac
CMOTp8HHbiX cnyq8.JIX), ~.II KaEAOPO ~HKCHpOBaHHOl"'O ~ 3H8.t~:eHHe HHTerpa
Jia, BHtlHCH6HHOe C TIOMO!IIbll (I2) C rn=2 1 TOtmee, qeM C m=1 , liTO B 
CBO~ Otl:epe)\b TOti:Hee, ti:8M peaynbTB.T, nonyqeHHYA COI"'JIB.CHO (6). 

3aM8Tl!M, 'iTO ~ BaxOJK,D;8HiUi KOHTJm:YaJ!l.HOrO Jm:'l'8rpa.l!a UO ~pMYJI8 

( 6) Heo6xo~o Bll'DICl.liH'l'l> n. -xpaTHIDt .HHTeroan. a no dlo!"MYJT~'~ ( T?) 

( n+rn ) - Kp8.T~. 113 Ta6JIHQ I H 2 CJI8,IJ.y8T, qTO npH 0)\HOM H TOM ll9 
KOHHt1:8CTBe HHTel"'pHpOB&HHR B~8HHe (I2) o6ecne~HBaeT 6oJiee TO~ 
pe3y~hTaT, qeM (6), a (I2) c rn = 2 AB.eT Hyqmee npH6H~eHHe, qeM c 
m =I. 
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8bl MOJI(eTe OOJIY'IMTb DO OO'ITe nepe'IMCJieHHble HMlle KHMrM, 
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BWCOKHX 3HeprHH. /ly6Ha, 1981. 

TPYAW II HeWAYHapOAHoro CHMn03HyMa no H36paHHWM 
npo6neMaM CTaTHCTH48CKOH MeXaHHKH. /ly6Ha, 1981. 

TPYAW HewAYHapOAHOro CHMno3HyMa no ~onApH3a~~OHHWM 
.~~ .. ~ ...... ,.,.. ... .., ... n.won"'~ DDI'-V"'~'~""' ..:rnt:~l ..,., • AYUHa, I :;,o I • 
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H3~aTenbCKKA OT~en OO~e~HHeHHOrO HHCTHTYT8 R~ePHbiX HCCne~OBBHHA 



'IEMATWJECKHE KATErOPHH I1YBJDtKAUHA 
OB'bE,nHHEHH<>rO HHCI'HTYTA SI,QEPmiX 

MCCRE~OBAHMA 

Mlm81tc TeM8'1'111t8 

1. 3KcnepMMeHTan~Ha~ ~3MKB BWCOKMX 3HeprMH 

2 . TeopeTM'IeCKa~ ~3MKa llbiCOKMX 3HeprMH · 

3. 3KcnepHMeHTaJ1bHa~ HeHTpoHHa~ $M3MKa 

4. TeopeTM'IecKaA ~3MKa HM3KMX 3HeprMH 

5, 11aTeMaTMKa 

6. RAepHaA cneKTpOCKOnMA M paAMOXHMM~ 

7, ~3MKa TA*enYX MOHOB 

8. KPMoreHMKa 

9. YcKOPMTenM 

10 . AaTOMaTM3a~MA o6pa6oTKM 3KcnepMMeHTanbHWX 
AaHHWX 

11 , 8w\414cnMTenbHaA MaTeMaTMKa M TeXHMKa 

12. XMHMA 

13. TexHMKa ~3M'IeCKoro 3KcnepMMeHTa 

14. HccneAOBaHMA T8ePAWX Ten M *MAKOCTeH 
AAepHWHM MeTOAaMH 

15. 3KcnepMMeHTanbHaA ~3MKa AAePHWX pea~MH 
npM HH3KMX 3HeprM~X 

16. ~03MMeTpHA M ~3MKa 3a-"TW 

17. TeopMA KOHAeHCMpoBaHHOrO COCTOAHM~ 

18. Hcnonb30BaHMe pe3ynbTaToa M MeTOAOB 
~YHAaMeHTanbHWX ~3M~eCKMX HCC11eAOBaHMH 
8 CMe*HWX o6nacTAX HayKM M TeXHMKM 

19. 6H~3HKa 

IHAK08 E.n., no6aHo8 0.0., CHAOpo8a 0.8. P11-83-867 
CoCTa8HaA nPM6nM*eHHa~ ~PMYna npoH38011bHOro nOPAAKa TO~HOCTH 
An~ KOHTHHyaJ1bHWX HHTerpano8 no rayCC080H Mepe 

PaccMaTpM8aiOTC~ KOHTMHyaJ1bHWe MHTerpanw 8MAa f F[x)ciji(J:), rAe X- cena
pa6enbH08 npocTpaHCT80 •pewe, .F[J:} - ABHCT8HTeJ1bHWH~YHK~MOHan, 3aAaHHWH 
Ha X , p(x) - rayccoaa Mepa Ha X. nocTpoeHa cocTa8Ha~ npH6nH*eHHaA ~pMyna 
AnA 8W~MCJ1eHMA TaKMX MHTerpano8, TO~HaA AnA ~YHK~MOHanbHWX MHOrO~IleH08 
CTeneHH S 2m + 1 (m • 1, 2, 3, .. , ) , KoHTMHyam.HWH MHTerpan OT tllYHK~MOHaila F[ J:) 
8W4HCnAeTCA no 3TOH ~PMyne nyTeM HHTerpMpo8aHHA HeKOTOPOH ~YHK~MH, 3B8H
CAU1eH OT .F(J:}, no KOHe4HOM8PHOMy npocTpaHCT8y fl'le Rm,rAe D- npoH38011bHOe 
HaTypailbHOe 4MCOO, ~OKa3aHa CXOAHMOCTb nony4eHHOH ~PMY11b1 npH D ·• oo/m tllMK
CHPOBaHO/ AnR A08011bHO WHPOKOrO Knacca tllYHK~HOHanoa. ~A 6onee Y3Koro Knacca 
tllYHK~MOHaOOB nony4eHa Ol4eHKa OCTaTKa R~m), 3aBHCAUiaA OT m H D, YcTaH0811eHo, 
4TO C POCTOM Dl CKOpOCTb CXOAHMCCTH no D B03pacTaeT. 0co6o paCCMOTpeHo 
HHTerpHp08aHHe no Mepe BHHepa. noKa3aHo, 4TO 8 3TOM C11y4ae CKOPOCTb CXOAH
MOCTM noCTpoeHHOH npH6nH*eHHOH ~OPMYilbl HMeeT nOPAAOK - (1/n) m + 1, nony4eHHble 
peaynbTaTbl M111110CTpHpY.,TCA 4HCneHHbiMM npHMepaMM. 

Pa6oTa BblnOnHeHa 8 na6opaTOPHM Bb14MC11HTeJ1bHOH TeXHHKH H aBTOMaTH3a~HH 
OHRH. 

C~eHMe ~eAMHeHHOro MHCTMTyTa AAepHwx Mccneao•aHM~. AY6Ha 1983 

Zhidkov E.P., Lobanov Yu.Yu., Sidorova O.V. 
Composite Formula of the Voluntary Degree of Accuracy 
for the Approximate Calculation of Functional Integrals 
by the Gaussian Measure 

P11-83-867 

Functional Integrals f F[x)d,I(J:) are lnvestigat_!!d, where X is a sepa
rable Frechet space, .F[:d z is a real functional on X. and p(x) is a Ga!Js
sian measure on X, respectively. A composite approximate formula for calcu
lation of such Integrals is derived, which turns out to be exact for the 
functional polynomials of degree at mqst 2m+ 1 (m = 1,2,3, ... ). The formula 
allows one to calculate the functional Integral of .F[x) using Integration 
of certain function depending on .F[J:) over the finite-dimensional space 
R

0
e Rm, where n Is an arbitrary natural number. For any fixed m, the 

convergence of the formula when n ... • is established, for a large class 
of functlonals.For a certain narrower class of functionals an estimate of 
the remainder term R<:> dependIng on both m and n, is obta l ned. It is shown 
that the speed of convergence in n Is Increasing with the increase of m. In 
particular, integration with respect to the Wiener measure Is investigated. 
In this case the speed of convergence In the derived formula is shown to 
be of order -(1/n)m+l, Numerical examples illustrate the obtained results. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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