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I B~~.zieHHe ::~; \.'.·\• 

· B aam>JIUI~ ape:.:t.HHaH6onee paapa6<YraaHHM _H H3Be~TH~M no;_:X~.no~ ~ npH6JIH• 

. iKeHHOMY Bbt'l:HCJI~HHIO <i>YHKIIJIOHaJri>H~X HHTerpanoB JI~Jlli~~J{ no.zixo.n, OCHOB~H~Uit 
~ - • ' • ' ' . . . ' - . ! .' . ·- _,. ., .. '• . ' '' ..... t 

Ha IIOCTpoeHHH cpopMyJI, TO"!HblX Ha CIIeUIIaJIJ>HblX KJiaccax <i>YHKIIHOHaJIOB, qame 

acer9 --:-. <t>opMyJI, T~tiHblX llJlli il>YHKUIIOH~JIJ>Hnix. MHOro<meHOB~., <l>opMylm :T"aKoro. 

· nma rronyqeai.t .nmr HHTerpanos uoMepaM, oxaaTMBaiOUIHM Maor~e · H3BeCTHhxe, B 
rrpnnomeHHJI~ Mepbl, .' COOTBeTCTBJIOinlle CJIY"'~~H,biM. nponeccaM:, :a -q~CTHOCTH,, rrp~ · 

ue~~aM c ae3aancHMMMH IIP¥JPa!U~H~;!.m n_.np.(l-3}. 8TH iKe cpopMyn~ Hcrrom3oaa

•TIIci a [3,4] . .n:m <rH:c;,eaaoro nccne.nosaanJI aeKoTopMx ci>n3n<rec&nx 3a.na<r. O.naott 

H3 cepbe:mMx, T~xan<rec~nx, rrpo6n~M y&aaaa.aoro · rro.irxo.na ~BJlli~cJI · 6blcTpniit. poeT ; 

o61>eMa Bhl<incnenn~ npH yseJIH'leHHll CTeiieHII ,TO<rHOCTll cpopMYJI.' Ilo3T6My BaiKHO 

pacCMOTpeTb ero ~oiur<t>nKannn, KOTOpble Ir03BO~Jill 6~ ynpocTll!~ ·~~pMJJThi np'n ' 

TOit iKe TO<rliOCT~ B~<rRCJieH~~ ll paCUIHpHTL ,KJiaCC ~HT~rpnpy~MblX IIpRfiJIH~e~HO 
cpyHKIIHOHanoa. 8ep<i>eKTRBHblM • n, B, ,onp~.neneHHOM CMbl~Jie, .~cTeCTB~HHblM llJlli 

<t>ya!tn:aoaamaux ·aaTerpan~B cpe.ncTB0~1· pemeall.!l 3Toit 3a.naqB:. oKM~noc:r, npnane

qeaHe 3JieMeHTOB .LlllarpaM:Maoro Mero.na· <I>eitHMaaa \K rrponecc'y rrocTpoeanJI:npi~ 
6JIRiKeHHbiX <t>opMyJI, a RMeHHO y'ler_'np'll HX IIOCTpoeHHll BK~a.na .LlllarpaMM 3MaH

aoro BH.na; ~npeiie~e~oro ycnoBHeM 3a.na<rn. B pa6oTaX [1,5-8j.:no1: MO.Llll<i>Hrinpo

aa~Hblit IIOllXOll fibiJI paapa6oTaH llJlli HHTerpaJIOB IiO r~yCCOBbiM MepaM H HeKOTOpDIM 

KBMHMepaM.· · · 
' I 

. B aacToKmeit pa6oTe Hcc,,e.nyroTi:JI • .npyne. KJiaccM 3a.na<r, B KOTOpbiX · n:eJiecoo6-

paaao HCII~JIJ>30BaTJ> no.nxo.n,: y~HTbiBaiOUIHit, s'~allbl .LlllarpaMM, rrony<reabl cooTBeT

CTBJIOUIHe IIpHfi~JKeHHble <t>opMyJibl; B 
1

TOM ~HCJie llJlli RHTerpaJIOB ITO. raycCOBOit H 

, rryaCCOHOBCKOit MepaM •. 

. . 

f~~;;~[~T77~i 
r' . · l!:' 1'-·~""l:J Go! -< 't~··· ..... ;. 
tj • o~·~:;:..~ H."" \-..J ~ 
· ... ~--' .. 
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B o6m:eM CJJY"'I<i.e Mhl 6~el.t HcnoJThJoaari> o6o3Ha'IeHHe 

. Jxf(x)~p.(x) 
\ ~· 

,llJIJ{ <f>YHKnHOHaJThHOrO HHTerparra IIO Mep~ fl. OT <f>YHiaurOHaJia f(x); 3a.D;aliHOro Ha 

, JiHHe!H~M npocrpaHcTBe X,; B. KOHKpeTHhlX C.1J'IaHX :Iiepa 6,Y.ller yKaJMB~Tl>CR, a_ 

BH.D; npocrpaacTBa X _B .D;aJII>He!mHX paccMorpeHHRX He cym:ecTBeHeH; KaK npaBHJio, 

3TO 6,Y.ller npocip.aHcTBo <f>YHKiui!. Bee paccMarpHBaeMMe MepM Ja.D;a~TCR. CBOH:Ii .. · 
xapaKrepHCTH'IeCKHM <f>YHKnHOHaJIOM . , . . 

~> ' 

"j ,, 

x(~),= 1 exp{i < ~.x >}dp.(x), 
- . X.\ . . .. , .. /" 

r.D;e < e,. > -:- muie!Ethltt HenpephlBHI.Ift <f>YHKIUIOHaJI ·~ Ha X . . Mcn~~3YIOTCR 
• .D;HarpaMMM, a(mr:B:Karom:He .npH Bhl'IHCJieHHH MOMeHioa'.JIH6o HHTerpaJioB .or 6o

Jiee o6I!tHX BhlpaJKeHH! BH.D;a ITj=l .~ ei> X >"', B. qacTHOCTH, OT <l>YHKJ:(HOHa~OB' 
rrj=l X"1 (tj), KOr.D;aX:...:.. npocrpaHCTBO<f>YHKnHii. 3Ha'Ie~eHHTerpaJI,a OT TaKoro 

<f>YHKnHOHarra,npe.D;CTaBJIReTCR II BH.D;e CJMMhl, KaJKJlOMY H3 CJiaraeMJix KOTopo! MO

JK_eT 6HTL conocTaMeHa .D;HarpaMM~; IIony'IeHHMe .zmarpaMMLI n~z:Ko KJiaccH<f>HnH- · 

pyiOTCR no pa3JIH'IHhlM 1IpH3HaKaM; 'ITO n03BOJIReT paCCMOTpeTb Bonpoc 0 creneHH 

HX BK.'I_a.D;a B 3Ha'IeHH~ RHTerpana H qacTH'IHo np~cyMMHpoaau .. KaliUlOMJ 3Ha'Ie-: 

HHIO HH~eKca j cTaBHTCR B · cooTBeTCTBHe aepniHHa .D;HarpaMMM, a neiioMy'. noKa3a~' 
TeJIIO ·ai . ...::... JIHHHH (a/ m:~yK), HCXO.D;RUIHe. H; 3TOtr Bepm:HHI>lj COe.D;HHeHHe JIHHHii, 

Bhl~o.zti:r:inHx :i!IJ aepm:HH a JUJarpaMMy, onpe.D;eJIJ!ercR BH.D;_oM Mephl •. · B .'qacTHocTH; .D;JIR .. 

rayccOBhlX Mep. JIRHHII coe.D;HHRIOTCR nonapHo, a .D;JIR KBiiJHMep,: paccMoTpeH~hlX B 

(i,S].::i. ny'IKa~H no 2p m:TyK, ecJIH KBaJHMepa onpeneJIRerCR xapaKTepircnrqecKoii 

<f>YHKnHe:i c_o.llH~po.ziHo! <f>opMo! 2p-ro ri~pR.D;Ka B n~KaJaTe~e ~~c~oiieHTlir: B .D;py-. • 

rHx cnytraHX nopR.llOKCOe.D;HHeHIIR JIHHH! 6onee c~OJKHI>l!. B .D;aHHo! pa6oTe caMH 

. .D;Ha~paMM:DI He li300paJKeH:or,. a Bhl~li~hlBaiOTCR 'roJII>KO COOTBeTCT~JIOW:IIe liM a~aJIII-
• . 'i ·. ._ . . • . 

. TII'leCKHe BMpaJKeHHR. . , . 

TIInH'IHaJI CIITyaniiR, Kor.D;a Hcno.ITh3JIOTCR. npii6mrJKeHHhle <f>opMyJII.I; y'IHTMBa~ 
~ ·. ~ . , . . . . . . . . . ., . . , I . 

rom:IIe BKJia.D; .D;HarpaMM onpeneJieHHoro BII.D;a, B03HIIKaeT npii Bhl'liiCJieHIIII · HHTe: 

rparroB OT <f>YHKJ:(IIOHaJIOB BH.lla f(x) = F(x + ..\V(x)), r.D;eV(x) _:.: <f>YHKniioHaJI 

cneniiaJTh!roro BII.D;a H..\ -.:.· MaJII.Itt uapaMeTp. · IlpiiMepM TaKoro pona <f>opMyJI npH-
Be.D;eHi.r.a(l,i_,8]. · .· · , , · .• :. 

M:or BHaqa;re paccMOTpiiM .l(Ba cny'IaH; Kmophle noKa3LlBaroT, 'ITO MeTO.D; MOJKeT , 

6Ll:Tl> npHMeHeH B .llpyrHX o6CTORTem.CTBaX H npHBe.l(eM COOTBeTCTBJIOW:He' <f>opMJJihlc .. 

B 3- M naparpa<f>e· 6,Y.llYT nocTpoeHI.I imnpoKcn:ManHH- o6m:ero BH.D;a .D;JIR 'HHTerpaJioB 
no nyaccoHoacKo! :Mepe. 
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1. HHi-erpaJibl_no ·MepaM, conepmanxliM MaJII>IH na~aM:e-rp. 

' 
· IIycu xapaKrepHCTH'IecKHtt <f>YHKnll~HaJI Mephl Ji. HMeeT""BH.ll 

' . 
' ~(0 = fx ex~{i < e, X> ldp(x).;exp{ ~K(e,e)/2.+ ..\V({)},

1 

rne .. , 
• 00 

. v~(O = L (im /m!)I{m({); 
m=l· 

KmW = Km({, ... ;e), 
· ' - ' ' . / '- I '·. I - ·"·· . ' · 

Km(~, ... ,e)-:- m-JIIIHeitHaH <f>opMa'Ha X.x ... x X;,..\ '-Ma."IM:it_napaMerp; 

[( ( e, {} - 6H.:II!HeiiHhlit · <f>YHKUHOHaJI, o6Jia.D;arom:H! CBOitCTBaMH KoppeJIRUHOHHOr~. 
<f>YHKUHOHaJia rayccoaoit MeP-LI, KoTopyro M:DI o6o3Ha'IHM qepe3 p.0 • 

H::~~:ee.M c TO'IHOCTI.IO no n~aor~ nopR.llKa no .,\ • , , 
I 

. . "n ~ . a~ . .) ' ( n ) h IT <: ~i, x > dp.(x) = i-n a..\ 0 \ (),.\ lz,=1l,(i=1.nlX I:..Xiei ""' 
X i=1 1 ' 2,. ' • n • i=1 ' 

. I, 
n , n' .,, · -, , . . · . · ..- , 

""'·"' "' H(m)(m' '(n··m)')-l''{·'(~-: ~-,)K' (~- -~-)-· ,-::=-" L...t . . ~- A .· .. • _ - _ • .· ""'· ~ ~]1' · ,• · '',]rn n-m ~Jm71 '.·~~~~Jn - . 

,m=O;,'" .. .#;n=1 .. n~·· > .. , 1 
1 

. . \· ·. 

"'1r(m)~·~·{·(~ ·~ )K'. '(~. ~ )' = ,.L..:.J A .:....J jr. -n1. ~lt.' • • • 1 ~lm n-m '-:,J-m+lt··· 1 ~/n ' 
. ' 

:· 

m=O. 

r.D;e ivlm ( ·, . :. , ·) -:- MOMeiiTHaR <f>YHKJ:(HR rayccoaoit ::~~:epnr f.lo ( 3aMeriDr, 'ITO ~M· 
iie'leTHM~ 'm ~MeeT ::~~:ec'ro paaeHcTBO Aim= .0), r(m) = 1.D;.'IR m ¥- n H paa1m Hymo . 

rrpn m =··n, K0 = 1 no onpe.D;eneHHIO, I:* -'- cyMMHpoaaHHe no HenepeceKarom:n::~~:cR 

p~36HeHHR~ :MHOJKeCTBa .{1,-'2,.;., n} Ha.zina IIO.l(MHOJKeCTBa; · 

' IIycTb In(!( Bn( ·))) ..:.... 3a.l(aHHa1r' npH6JIHiKeHHaH <P~PMYJia .D;.::IR HHTerpaAa rro 

rayccoaoit Mepe p.0 , TO'IHM .D;.M <f>yHIUIHOHaJII>HhlX MHOrO'l.:IeHOB creneHH n, 3.D;eCb 

Bn(-) ~ neKotopnre <f>yiiKO:HH.- napaMeTpb! <f>opMyJI:or.· . 

; 

· .. IIycTb, nanee, Jn = Jnf(Pn(·)) - <f>YHKriHoHaJI, 3anaHHI.Iit Ha MHOJKeCTBe HHre-

rpHpye}IhlX .no Mepe Jlo <PY~KniroHru"IOB /, raK~fr, ,'ITO · . . J • .: · 

I 
' 

' i ' 
ln(IT < {j, · >) = . ..\Kz(6, ~ .. ,(!.:), .l(JIR l = 1,:.: ,n, 

j=l 

lnl ~ C, .D;~ f(x) ~ {J =canst. 
. . 
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, TeopeMa 1: Ilpu6.~u:>~eeH~aJI. tftop.M.y.,ui. 

fx f(~)dJL(x) ~ Jnlnf(BnO + p;(·)) (1) 

C mO'lHO~fiblO 'ao nep60'W nop51.a'X:a rl<? _,\ mO'l'ltd a.IJI. t/JyH'X:tt,UOHa.lb'ltblX .lmO'W'l.le

H06 cmeneHu ~e 6bl_we n. 

. )loKaaaTeJThCTBO HeriocpeitcTBeHHO B&I~e~aer H3 cpaBHeHH.H iJeaoi1 H npaBOH '!a.: 

CTell: npn6JII~JKeHHoro' paBeHCTBa (1) llOCJie llO.liCT~HOBKH .B HHX lPYHKIIHOHa,10B · 
' . 

, . . k 

J(i(·)) =II< ~j, X>. 
. . i=! ' 

/ 

III>n.n-+ oo M&I llOJIY'{aeM,Bnpaa~ll:'liiCTH (q .1HHeiiHyiO no -\\acT~ 3Ha'!eB:i.r~ 
HHTerpa.1a .. 

IlpHMep .1. IIycTD 

VW = fu(~xp{i < ~.,p(u);} -l)~(du_);• 
! ' ' ' . ·. -"'. • . 

r!Ie ;(u, t) H v -'--: 3a~aHHnre <PYHKIIH.H i sepoHTHOCTHaJI Mepa, U - llO.liMHPJKe~TBO 
R. B 'noM c;ry'!ae . · · · • . · . 

Km(i, ... ,~):= fu< ~;p(~) ~"! v(du) ·· 

R 'a Ka~e~TBe Jnf(Pn)Mo~Ho B3.HTb 
\ ~ . . . 

. Jr.f = ~ .{f(p(~)) ~( du) ~ J~f. = c flJI.H f ~. c ~,'co~st: 
IlpHM:ep 2; HycTb . . . , .. 

~ • 1 ,·.-~ ' ; .:· •• 1 '.' ,··. ·, . ·' 

,· V(~),;. ((~lt/,(2r)!)Ju.< ~.p~u) ~27•
1

v(du),. 

~ ... 

\:, 
;•' 

r.ne p(u, t). n .v- ~e.JKe,"'!To n.~ rrpetwnymeM. ~pnM:epe:ar- 3a~aHHoe rroJioH<~-
TemHoe neJioe 'lncJio; Tor.na: nMeeM · · · ' 

.. ' . ··.· 

; K2r(~i····~~ =fu.; ~·,'p(u) >dr v(d~), 

J(m(~,-.. ~, 0 =.Q npR m#2r~ H ~ Ka'!eCTBeJnf M~l_KHOB3.HTb q}y~KIIHOHa•1' 
' ;.- .. ·,') : ' . ' . ,: . ' ·'. ·. . . ' .. _' . ._ 

Jnf;.,: f(O) + (-\/2) JR /u [f(~p( u)) - J( (:-1)11/
2rlvp( u))] p(v )!(( du)dv, 

\ 

4' 

I 

j 

·F 
. I . 

. 1 . 

J: 
'1· 

/ . 1 

I 

\.. 

rne 

It~)~ (l/((-:,l)~+I(2r)!2i))jR ~xp{::_wir + iwu}dw / 

{ p 2 rp(P)d!• = (-1/t1(2r)!2r., 
JR · 

• 1 

. f l'kp(~·)dl' = 0 rrpn /.: #- 2rl,i =1,2, .. ; 
JR · ~-- ' ~· ' ' . ....._ 

' 2. cf»opMymd,' TOqHble ~Jl.R O~H03neMeHTHhiX ( CB.R3aHHhiX) ~HarpaMM 
3a,AaHHoro. nop.R~Ka · 

lhaecinaR Teopellla Teop1m B03MYilleHidl. o CBRaanm.ix .nnarpaMMax [9] yTaep
JK,llaeT,''IT~ II pH Bbi'IUCJieHHH BHJiaJIOB. OT. pa3.1U'IllbiX J{HarpaMM a'q,yHKUHIO fpnHa. 

.MOJRHO orpaHH'IHTbCJI O.llH03Jie.MeHTHb!Mn JinarpaMMaMu, TO ecTb TaHIIMH,.B KoTopi.rx 

>MOJRHO rrpoii.TH H3 JII06oii. BeplllH~bl Jl;IarpaMMbl B JIIOfiyiO .ztpyr.};IO BeplllHHy, ,llBHra~ 
. · . , , . . ''I ' · · ·f . ~· . 

:_ ' HCb ITO JIHHHJI.M .ztHarpaMMbl. :~TO o6CTOJITeJibCTBO MOlKHO I!Cll0.1b30BaTb' llpH llOCTpo-. 
. , . . . ·. ,_ - ., . , T - . . , 

enun 'npH6JIHJReHHbiX q,opMyJI OT <pyiiRUHOHa.10B BI!Jia· exp{- Io· V(:r( T) )dr }. . 

.--· 

OnnllleM' Iialll llO,llXO.ll Ha rrpilMepe ,Bhl'lHC.1eimJI HHTerpaJIOI:I ·110
1 

raycco~nrM Me--~ 
paM na q>ynKnuoliaJibHOM rrpocTpancTse c KoppeJIHUIIoHHOli q>yHKIIHefi B( t, s) H . 
HyJieBbiM cpe.llHHM 3Ha'ieHUeM. IlyCTh 'a Bhllll~llpHBe,lleHHblX o6o3Ha'!eHHJIX T := I'u . 

' : !. . ' ' -'' ' -

l ll(xCi))dr= l p(~).i-2 (r)dr: '· 

0hno3JieMeHTHaH;.llll~fpaMMa B0:3HHK~eT B ~alKJ{OM MOMeHTf'. 

Mn ·=-, lAl~ p( r)x2;r)dr rd~t(.r): 
H ef? BKJia,ll f n J{aeTCJl c}>opMyJiofi 

. . . , 1. ,· I ··;, . \' . . . . . . . . .. 

fn = (n ~.1)!2n-:lfo (n) ·yfo J1/(lj)B(lt.l2)BV2:t3).: .B(t;,;tt)~t \' 
. . 

= (n ~ 1 )!2n-~tr B\ (2) 

r)le Bn- Il-l{ CTeneHb HHTerpaJibHOro ~nepaTopa B, onpe~e.riJieMoro H)lpoMB(t,s),_ 
trB"-'- CJie,l( onepaTopa Bn; dnt = dit ... din. , . 

HeTpy;:uio rroKa3aTb, 'ITO cJie.llJIOIL\aH npH6JiukenHaH q,opMyna '· }"'HTh;BaCT .· BKJia,ll 

scex o.nno3JieMeH~HhlX '.nnarpa.MM 11.0 n-ro nopJI.zt~a: ·' · · · t • 

1 = fxi(f p(t).r2(t)dt)'"dJL(x) ~ i: Akf(ck)· · 
. . . - k=! 

{3) 

5 
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3)leCb R034><Jmuilenr~ Ai,\ = I' .. '' n' HilX~.llJITC~ ~~~ pem~lia~ ~HCT~l\i~ '~1uiiettH~X ' 
ypasHeHatt · · ·· . .. . · · . · · · . - ·. . · . · · 

n 

L c~Ai, =T~. r =;= L..:. ~ n:: 
k=1. . . 

' . . ·. - . ·I 

~k, k ,;, 1,, .. ; n --'-'- Upon3so,1bHble qncJia TaRne. qro det(ck) ~ 0. 
, . -_ , , .• , . . .- , r .- _- . 

· ,lloRa3aTeJibCTBO BLITeRaer U3 cpaBHCHHJI·o6enx cropoH pasem:rsa (3), ec.111 

yqecrb, qro c 'roqHocrbro Jlc;' Y'Iera BH,1Ma csJIJaHH~x }(m:lrp~l\!M,J1esan qacrb· )lJIJI 

J(u) = ur,r = 1,::·-.,n, pasHa r., qro coima)laer c rrpasoit~qacTbiO., EcJIH 

f(u) = eU, ro 8ca.1y yumumyroit ~hlme reopell!bl o~aiiJaHHbiX JlHarp<liu.rax nMeer 
Cll!biCJ1~3a)l3IIHaJI <Jlop~!J.'IOfi , . . , . . .. 

. !.~ exp (t ~t-(exp(;k).~',l))·' 
.. '! k-l - . . .- ' . 

'•\ - ' 
anilpORCHM3UHJI, paBHaH cy~MC BRJia)lOB BCeX anaq)am{ (cBJiiaHHhlX U. HCCBJI3aH- ,. 
HbiX) nop.ff)lR<i_ HC Bbiiiie n, JMHomeHHoii: Ha •BCJIU~HIHY 
. '.' ' .• ; '.' •.!. .· ·. • . ' 

' : exp,(' f: d: ~~c~) ;zi)·, ·. ·-
,.-, . l=n+1 k=1 ' · :. 

. -
,: .. .... 

3aMeraM" ralime, 'qro eC:m U3~ecrHhl co6c~se~Hb1e 3HaqeHnH >.k,'k= 1, 2; .. ;HHTec 

rpa.'I~Horo oriCpar?p_a ~ HJlpoM , '> ·: -- -: .. , ·., •. :.: ·_ : 

·~L B1;2(~: u )p( u )B~/2 ( u, s)du, 

.. I 

'\ 

r.ne B1j2( t, u) - Hilpo Rsa,~~pai-Horo RopHH n3 RoppeJIHIUIOHHoro', orrepinopa Mepbl, 

p( u) > 0, ros'cJiyqae f( u) = exp( u) MOmHo uarrncaii;roqkyiO <f>opMyJiy cpa3y JlJIH-

BLI•mc.lieHnH In/, yqarbl~aiOmyiO BRJia)l s~exo)lH03JieMeHrHr.ix )lnarpaMM: · · 

.• In·~ e~~-(-ft ~(r)x~(T)d;·)·· ~ ;(1/2) f: / 1
[exp(-2>.kT)- ~]/idT ~ r. 

lx, lo .·, · .. _ ';k=Ilo .. _ '.· · ,:· ; 

B qacrHocin, rrycTb p-;-- Mepa Bnuepa, ro.ecib B(t, s) = rr;ip(t, ~ )~p(~) = ~>.2 /2. 
Tor)la n~ee~ . . . . . . 

"\, 

./ = fx ~xr:{::·~(A2 f2)£ .r2 (r)d~'} dp(x) = .(chAtl/2
, 

.·· .· i> ... •·. • oo 2k l22k.:..2(22k~I). ;k. 

-In/= -(1/~)ln(ch>..) =)~=~-1) -~ >(2k)!k . ~2k>. '~ 
. ' . . : k-1 . .. ' .· . . . ' 

. r.n;e B2k - qHcna BepHyJIJIH. C JlPYI;olt cropoHbl, 

.(4) 

·i Ak = · 4 ., . 
' 7r2 (2k -.1)2' k = 1 2 . ' . .,· ' ,._ .. ,. 

~ . '• ' 
.\ 

) 

'] 
·~· 

'.· 

•' ., 
/\ 
I 
~· 
l 

n,. CJie)lOBaTeJ!bJ_IO, 

f = (If2)I:(~1)~·>.2nf: >.J:, 
•• • 1 n=l · .n k=l , 

q~o cosna)laeT c (4), ;aRRaK 

oo oo [ 1 4 ]n . '22n-1(22n -1)-I:: Ak = L 7r2(2k -l)2 = (-1t~l- · (~ " B2n• 
k=1 k=1 .. 

· .. J-b CRa3aHHOfO Bb!TeRaeT, qro ITOCTpOeHHe IlpH6JIHmeHHb!X <flopMyJI, yqHTbi,BaiDniHX ' 

. BRJia,ll~TOJlbRO CB/I33HHblic )lllarpaMM, HMeer CMb!CH .. B o6meM ceyqae 3a)laqano--

· crpoe~uJI )locr~roqHo ~oMnaRTHbiX <PopMyJI, roqHbiX )lJIH cBH3aHHhlX )llla~paMM Bhl

·CORoro no'pJI)l~a, He JIBJIJICTCH npocrolt~ MM npnse)leM 3)lecb O.llHY <JlopMyny, Roropair 

yqJ-IThlB3CT BRJia)lbl TOJlbRO qac-fa CB/I33HHLrX )lHarpaMM, 'IT06bl npOllJIJIIOCTpHpoBaTb 

'llJlllHUHillfaJib.HYIO .B03M0Jl{HOCTb HX llOJiyqeHH/I B BeCbMa o6me.li: CHTyan;~H; . 

. TiycTb ~HTerpnpyeMbiH.<flyiiRUHOHaJI HMe~ BH)l f(xm(~)),m > 1, H p _:. ra~. 
yccosa Mepa: Tor.n;a cJie.eyi01llaH. npa6JinmeRiiaJi: <flopMyJia H cJiyq.ae MHorot!n~HOB. 
CTeileHH. He ~blille n Y~llT~IBaJI TOJibRO BR~3Jlbl, CB/I3aH~biX )lHarpaMM, CHM~C:PH'I~ 
Hb!X OTHOCHTeJibHO nepecraHOBRH BepmHH: . 

. . . ~ . k 1 ,· ' 1 k , ... ' '' .•. 

·Lf(xm(·))dp(x) ~ L. L · JR!o (k); .• fo!(v[{>p(uh·)~(u2,·)+-
. . . k=l '&J, ••• ,'&~;:=l ' _,. . . ' ' •'. 

.. (k) (. >. ·c ·>··. (k) r. , . ·) c .)J. ·c )dk d .· +ci2 p u2, · p ~3, ·, + ... + c;k p~_uk-Io · p uk, · Pk v u, v,, 

3,lleci. p( u, i r y~osJI~TBopJier ycJiosa~. ·· · · 

· _£p(u,t)p(u,s)du ~ B~(t~s), .·. 
. ' ' ' 

(k) •. ·' .· • . .. -. . ' .· :: ~ 
C; , l = 1 , . , .' , ~ ,-- ROpHH MHoroqJieHa, 

. i:c~1)i.zn::.i/j!, 
i=O ·· . . . 

Pk( ;) -; Te me, <lro H B npnMepe 2. '' .· l 

. ' . . . I 
3. AnnpoKCHMaQHJI. nyacCOHOBCK~X KOHTHHyaJibHhiX HHTerpM()B 

PaccMa:rpnBaio-fcH cne.eyiOll1He HHrerpaJibl: , 

·I=jF(x)dp.(x),·_· i· · (5) 

r)le p. - UyaCCOHOBCRaJI Mepa, onpe)leJIHeMaJI XapaRTCpHCTHqecKHM ., cpYJ!KIIHOHa-' . . . . 
JIOM 

·. x(i) ~ exp { AfoT [exp(i~(l[t,~(~))) --.1- i~(i[t,7J(·))] ~t} .. 



/."·-· 

' 
3.n;ecb A....,...- rrapaMerp rryaccoHoBcKoro rrpou;ecca_(A > 0), i ;: MHHMaH e.n;nHilu;a, 

e(;) HBJIHeTCH mmetiHLIM <l>JHKI\HOH~OM, l[t,T](T) ~ <l>JBKiiHH," paBHlUI e.n;HHHUe 

rrpn T E [t, T] H Hymo rrpn T (j. [t, T], x( t) = x( t) __: At. 
MoMeHTLI n;eHTpHpoBaHHoro rryaccoiio:BcKoro rrpou;ecca, .n;pyrHMH cJioBaMH. HH-

J ' • • • 

rerpaJILI. - ,_ 

MN =J IT x(ii)dp(x), 
I ]=1 • ' 

. . ' . 

HMeiDT, <:Jie.ZJ;YIDIUHfi BH,ll;: 

M1;:;,:o,: 
[n/2) I . . . . 

· M~ =):;; L: (1/l!)'E* Il(Ajkq!) min( l;~.~•+".: .', l;rq )1 n 2,: 2. 
1=1 . "· q=1 . . .. \' 

3.n;ecb H B . .n;aJ!bHeltrneM H r;-- u;eJiaH qaCTb lJ:HCJia, ~0 = 0, r~ = k1 + .. '+ k~' :Ei 
o6o3HaimeT CJMMHpOBaHHe :II~c BCeM rrepeCTaH~BRaM 3neMel.ITOB :1, .. ; ,n, a :E* - ~-

, i· cyMMHpoBaHHe no nH.n;eRcaM k1 ; ; : • , k1, RoropLie He M:eiihiue •2 H B cyMMe paBHbl 

n. TaliaH 3arrHCb MoMeHTOB :HaHliJllUIHM' o6pa30M OTBetiaer .n;narpaMMHoMy Mero.n;y 

<l>eii:HMa~a [9]; HH.n;eRc cyMMHpOBclHHH 1 'B BLipa~eii:nn Mn coo1:BeTC~Byer RO~H-
qecTBY HeCBH3aHHLIX Me}l{.n;y co6oii . 3JieMeHTOB. . 

BBe.n;eM .n;JIH 'y.n;o6crBa cJie.n;yroiUHe o6o;Hatie:Him: no.n; N 6y,neM no.n;pa3y:MeBaTb ·. 

MaRciiMaJ!bHLifi H~ paccMaTpHBaeMMX MOMeHT~B (N ~ 2),: . . ' .· 

C~m ·= (( -l)N-mmN+1)/(n!!(JY- ~)!), 
... ,N . ' . .. , 

"UN ='= L: CN~, D = T(L- uN),JNo(F) = F(O); · 
· m=l : ··~ · · ... · · · , t ~ ., • 

. 'J~{(F) =loT [F (l[u,T](·) .-~1'cN~F(~l[u~(:))] du, 

. . · T '. T .. • •· ··.: ·. 

JNn(F) ~ 1 (n) ··_-l (F(l[u1,T](}+ ~ .. + l[u1 ,1_1~))-
~. ,; .. · ~' . . . ,·· ' •, ·. 1 .. ' 

-C~ L: CNmnF(1[~1 ,T](~) + ••• + l[un-l•T](·)+- l[un,TJ())+ .· 
mn=l· '. ' . ' ~ . ' mn . ' . 

2 ~ I . ~ . ( ( )· .. . () • +Cn L.J fNmn.c.t L.J CNmnF l[u1 ,T] • + ••• +l[un_2 ,T] • + I. 

· ffin-:-1=.1" ·-' mn=l 
•. 1 . 1 . .. ' . ' . · .. · . \. 

+-. l[un-1,1'](·) + ~ l[un,T](·)) ~ . .'.+ 
ffin-t ' ·- .. : ' mn .'. . · ... 

.f-(-1t-ic;:-·1 £: c;,;.,;:;·; E 'cNmnF(l[~,:rioO + ,.!:_..1[~2.1'](·)+ ... + 
m2=1 mn=1 - . . .. ,m2, "<.· 

1. ,_ .. ·, .. o,. 

+- l[u~,T)(·))+ mn ... 
~ 

/ 

-'8 

, ... 
\ 

·' 

!· 

~. /· 

/ 

V· I 

+( .:_ l)nC,7 L c,v,., . ·.· :t c)m;F( 2_ l[u,,Tj(.) + . ~ '+ 
I»J =I mn=l ' f11I 

. 1 . ' . . 
+- l[un.n(·)))dut .. . dun. 

111-n · . . 

flpH TIOCTpOeHIIH annpO!iCH:ItaUHH l\lbl HCXO.n;HM H3 Tpe6oBaHHH TOlJ:HOCTH. ,li;JIH 

)lllafpa/.m, COCTOIIIUHX _113 onpelleJieHHOro R0,1HlJ:eCTBa · HeCB/13aHHMX ~ie}l{,ll;y · co6oti. 

3Jie:~teHros H. ·B03HHKaiDIUHX',B Bblpame.EiHIIX .n;JIJI MoMeHTOB .n;o N-ro BK.aro<mreJ!bHo. 0 

. . By.n;eM pacotaTpHBaTb c~e.nyromyro npn'6JIII}I{eHHYID <Pop:~tyJiy .n;mi, BbllJ:HCJieH'HJI 

pac~MarpH:BaeMoro HHTerpa,ia· (.5): · 0 

- ' • 

i 

. .. n. n-p 

1 ';:;j 1,\;l(F) ~ 1:( 1/p!))Np(F) L: (( -1 F fq!)AP+~nq ,1::::; n 5 N/2. 
• p=O I . q~O . 

• JleMMa 1. Ec.w rfiyuliu,uolla.t Fnocmo.'!llfll(F(x) ~.C), mo. 

1.\;l(c)'= c. 
\' 

. ,llaHHOe coorHoUieHHC JierK~ no.ixy•mTb,. e~JIH yqecTb. · qro J,vp( C·): = C DP;· . < < ·, 0 0 • • • ' • • •• 

I -: p- 11. . ' I .. '· 

,_' 8 CJIJtiae JIHHefiiioro <l>YHRUHOHaJJa HMelOT MeCTO paBt'HCTBa: . i . . . . . . 

JNo(x(t)) .= 0 it JNp(;r(t)) = 0,1 :::=; p ~ 11. 
1 .. ' '• .. 

" . ./ . . ' . . 
flo3TOMJ CllpaBe~mlBO CJie.ZJ;yiDIUee j'TBep}l{.n;eHIIC . 

(6) 

\_ 

· 'JleM~a 2. Ec.~u iflyu~U,uo~~A. F MIJ..to'!ct;i~o"- .umcillibiM (F(x) = x(t)); mo 
' . \ 

../ (n) 
IN (.r(t)) = 0. 

\' 

.. JleMMa·3. llpu 2 ::::; .k ::;~N u .2 ::::; p ::::; n U.ltcem .• 41ecmo pe,.yppeHffi;HOC 

coomubweuue · ·• 

_· JNp (rr .r(ti)) = iJv_:_t min(t~o .-._.·,tk~ ~. DJf.lv_1·(f.r .r(ti))+ 
. J=l ' ' ', . ;=l '" 

+Xk~4Ef, L: (1/o!)JNv-~'(IT.r(l;~)(l//3!)min(t;a~"·'·•t;.), 
.. , ) _: ,_._o+li=k,o,'/3~2 • .. , . . - r=l . . , : .'. ::-

laenapa.Memp Xk>4 paBC'/1, eaui!UU,C npu: k 2_: 4 U uy.t!O npu k = 2, 3. 
·.-" ;, .. : ... ':·} '·· )_ ·.-: .. ··: t .··-. ";' . ."' .. ' 

·· .. 9 



l 
( . ,, 

.... ,, -~ 

)l~R~3aTe.:IbCTBO. noro paBCliCTBa OCliOBaHO na' aarrncn . BI.IpalliennH LlJIH 
' ' . ~ . ' . ' ; . 

J,~p'(fr x(tj)) -· 
J';'l 

a. cnMMeTpHqnofi 'no Ut. •• '., 'ltp <PopMe,n .nnTerpnj:)Qaannn no uP. Tenepb .Momno 

aocnOJib3<>BaTbCH l!CTOJlOM MaTel!aTnqecRoii HHLlYRllliH .. 

JleMMa 4. Cnpa8ia.1u8o' pa8eucm8~ (2 ~ k ~ N, 2 .::; p i;.n) 
• ' ~ • ' > 

. · •I p-l~k~· .·, . • ' · · • .. 

( 

k ). min(p,[k/2]). . I . . 

JNp; JJx(tj) . = ~ CPD, ~;"-' !J(lfl.·q.)mm(t~rq-l+~·····tirq)~ 

8 aauUO.« c.-zy'lae ~* 06031lU'lUem cy.«:~Up08U1lU€ l!O U1tae:;.ca.ll ·ki, ... , k1,· 1\0mo-, . 
pble He .Melibwe 2 u 8 cy~.Me pa8H.bt k. · · · · 

' 
. BJiaronapH n~~yq~aauM peayJibTa;~lll n'MeeT ~1ecio c,1enyiOme~' vTaeplli)leHJl:e: 

·: . ' . .. : . ·. •. . . ' : . \ . . . .· . . . .• 

TeopeNia. 2. Annpo!\CU.MUl(itf!'. (6). aaem mO'lllblU pmy.1bm~m·a:ta_ nocmOS!1l-. 

1lOZO ifJyh'K:l(UOUa.1a u a.tS! B~ex J.~-:J.te.MellmllbtX .(.k = 1J:. in) auazpa.M.M, '8031tu

!Ca!Ot«UX B 8~paJH:euuszx i}.t.<t.~o.lleum~B · ~o N -.w 8'/C.tiO_'lunu:.tvHo •. · 

3aMe4aHHe 1. 'Ilpnaenennan annpoRcnMaunn ROHTnnyaJibHoro. 'HHTerpa.JJa· 

no nyacCOHOBCROfi Mepe o6HJ'J_IIIC~ ~ BCe. CJiarae~me B BI.Ipa~eHHJIX LlJIH MOMeHTOB, . 

oTaeqaiOIUH~ npymM nn;raM nnarpaMM. 

3aMe4ai-m:e 2.. IloJiyqennan npn6Jinmeanan '<t>op:MyJia ae Tonblio ·.naer roq

Hhlfi peayJibT;;:T LlJIH <PyiiRuna"naJibHoro noJinHo.Ma (2n+ 1Ht cTenenn {ro ecTh yme 
HB.:IHeTCJI np~6Jinmennol1 <PopMyJIOJ1 (2n -f 1 )-l1 creneHnToqiiocTn )·, IIo' n roqno Bhl- · 

qnc.:IHCT Te CJiaraeMhlC, ROTOphle OTBeqa!OT yRa3aHHbiM TnnaM ,nnarpaMM B MOMCHTaX 
OT 2n + 2 no N . . · . ' · . ' ' 

. . . ·.·· J .. 

4. CocTaBHhle npH6minKeniu.ie c:}lopMyJIJ 

.• WcnoJib3YH paccMorpen~ue 3JlCCh annpoRCHMan;n:n <PYHHUiloHaJibHI.I~ HHT~rp:a
JIOB, Momao iionyqnrh 6oJiee ro~nhre <PopM:ymi, ecJin ciponih cocraanue irpn~Jinmea
Hhle <l:>opMyRhl ana.ao~nqao ;OMY, RaR 3TO HMCCT. MCCTO B CJiyqae <PopMyJI, TO~HhlX 

· .llJIH. <PYHRIIHOHaJibHI.I)( MHoroqneilo~. Cocraanhle <Popiiy~hl raRoro BII,na npnae.rienhl 

a [6,8] n a o6tueM cJiyqae Mor'yr fihlTh 3armcanhl· a anne·. 

It f) :=- fx f(-~)dp(x) ~JRNI_( 1/H'~u)) d~N(u) 7' 1n(J)~'1~)v(J). (7) 

. 3necy, tjJCNJ ( u) -.::- q,ynRUHH · H:a R~, ~oor~eTcrayroJl~n n;nJIIIHJlpnqe~H~J:i: · anrrpoRcii- . 
. · (N) • (N) . . . · I 

M!iUHH tjJ(Nl( < ~1 ,_x >, ... ; < ~N , x > ), cxo,nnmeficJI npii N ~ oo K x E X a ro-

rroJiomii rrpocrpauc~sa X, ~tl E X~, j = i,.:. , N; I'N __:__, KoneqimMepnan rrpoeH-
. RN . . . . (N) \ . .1 N l 

UHH MepLI Jl B . · .', orrpe,neJIHeMaH oTo6pameuii~M x -+< ~i , x >,} = , .· .. , ; n 

\ 10 

.,.. 

'I 

.I , ,. . . , 
- arrrrpoKnaraunn q,yuRnnouaJibrioro IIHTerpa.1a /(!), o6.'IaLlalOJUaH rpe6yeMbiMH 
caoficraa~in, ln.NU) aHaJioruqnaH In , armpoKCHMaumr, . no~rpoeHHaJt no JlN;-IlpH 

HCROTOpYX orpaHlJqeHHHX rrpaBaH qacTb npn J1!060M tPHRCHpOBaHHOM n CXO,llHTCil R 
· ToqnoMy 3HaqeHII!O liHTerpaJia~(Ror,na JY -+ oo. coxpaHHH cimficraa annpoKCHMaiiHH 

In• . 
, )lJIHliJI.:IlOCTpaUHH no,nxona npHBCLlClf napaMeTpbl COCTaBHOfi <PopMy.:Ihi, nocrpo-

CHHOH Ha.OCHOBC rrpnfi.'IHlliCHHOH <i:>OJ>M{JILI (3). :llycTb . -

•\. • . • . N ·,· .. ·. • , . 

-xfN)( t) = t; 1 x( \)'Pi( i-)dryj{ t), . ~. 
< 

. rne. { r.pj(t )}. - ~o6~T~CHHhle <pj;HRUHH IHJlpa B( t, s ). To rna 

I 

f (V•(Nl(u)) ~ f (~><N;(·)), 

( 
. "' ·)-1/2, ( . . "' ') 

(2r.)Nf)>._i ·· ex;> ~(~/2)t_u]>.i ·,/ 
J-1_ \ . ' . J-l . :. 

dpJV(u) = 

f)le { ).j} - co6CTBeHHbiC 3Ha•IeHHH, cot'>TBCTCTBY!OJUHe 

'-Pj(t); In(!) coarranaer c rrpaBc,_>l1 qaCTb!O (3); 
co6CTBeHHbi~I <i>YHRUHHM 

; , , - I . , ,. , 

. v . . , .. '. . <Nl ..•.. 
ln,N(f) = 2:_ Akf(ck · ), ·. 

. . ' ko:'t .. ' .. .. , ·~-

' '(N) ·k' . . ·1 . , .. . : .·.· . '·
1 

.. . . . ·.. * 
rne ck , • = , .. ~ , n, naxo,nnrcJI KaR pemenne cncTCMhl ypaBHCHHn 

' . ' ' n- . -, 

2:_ c;;Ak = T" r· = 1, :· .. , n, 
ko:I 

~ne r, onpe,neJilJIOTCll <PopMyJioJ:I: (2), B ROTOpofi Hf'lliHO 3a:-'~HHTb B(t, s}iia 
i 

. N . . . 
BN(t, s) =:= 2:_ Aj<Pj(t)_i.pj(s ). 

• j:ol. 
\ . . -

'--
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DpH6nmt<€!HHhle cpopMynhJ MSI cpyiiKuHoHanhHbJX "": 

.)"JHTbJBaiOJUHe B~a,n cpdiHMaHOBCK.HX ,llHa'lJaMM Ja,n; 
\ 

PaccMaTpHBaercSI Mero.n. nocrpoeHHSI npH6nmKi 
OHaJibHbiX HHTe'lJaJIOB, 8 KOTOpblX YlfHTbiBaiOTCSI I 

<l>eii.HMaHa cneUHaJibHOro BH,lla. Donyqe.Hbl KOHKpe 
Ha · HCHOnb30BaHHH MaJIOfO napaMerpa H CB~3aHHbiX 
BH,lla BOCTpOeHa MSI. HHTe'lJaJIOB no nyaCCOHOBCKOH I 

. Pa6ora BbmonHeHa sJia6oparopHH BbllfHCnHTeJibl 
OIUIH. . . 

~ ,'; . 
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Approximate method for evaluation of functional 
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