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B pa6oTe/I/ B.A.MaTaeeaa, ~.Po6awaKa a 3.Ba:Qope­
Ka 6LIJI DOCTaBJieB BBTepeCBLIH BODpOC 0 3aBBCBMOCTB 
qacna BLI'lBTaaaB: B npe,ncTaaneHBB ~aiicoua- :AocTa- Jle­
MaRa I ~HJI/ ,nnJI cpe,nuero no o.nuoqacTB'lHOMY cocToJIHBIO 
T -npOB3Be,neHBJI JIOKaJibHLIX TOKOB OT DOBe,neHBJI «llopM­
«J.mKTOpOB B rny6oKoueynpyroB: o6nacTB. KaK B3BeCTHo, 
ua6mo.naeMoe ua 3KcnepaMeHTe aaToMo.nenbuoe noae.neuae 
cTpyKTYPHLIX «<IYHK:QBH rny6oKoHeynpyroro e -p -pacceJI­
HBJI VI ,V2 MO)I(eT 6LITb onacauo cneKTpanLHLIMB «<IYHK:QBJIMB, 
BMeJOI:QBMB KBaJanpe.nen a< 0. Bee .no cax noppaccMoT­
peHHLie cneKTpaJILHLie «<IYHK:QBB c KBaJanpe,nenoM a<O .no­
nycKaiOT npe.ncTaaneuae ~aiicoua- :AocTa- JleMaHa jf.JJJI T -
npOB3Be,neHBJI 6e3 BLI'lBTaHBH. ABTOpaMB pa60TLI I/ 6LIJIO 
BLICKa3aHO npe,nDOJIO)I(eHBe, "'ITO BCe CDeKTpaJibHLie «<IYHK­
:QBB, BMeiOI:QBe OTpB:QaTeJibHLiii KBa3Bnpe,neJI, He TpeoyiOT 
BLI'lBTaHaii npa nocTpoeHBB T -npoB3Be,neHBJI. 

B uacToJimeB: pa6oTe BLIJICHeH aonpoc o qacne ueo6xo­
,D;BMLIX BLI'lBTaHBii ,D;JIJI CDeKTpaJibHLIX «<IYHK:QBii, 06Jia,D;aiOI:QBX 
KBa3BDpe,neJIOM JII060rO DOpJI,D;Ka, B 'laCTHOClB, DO,D;TBep)l(_ne­
Ha rBDOTe3a, BLICKa3aHHaJI B /I/. HaM 6y,neT y,no6Hee BMeTb 
.neno He c T -npoaJae.neuaeM, a c JanaJ.D:LIBaJOI:QBM R -npo­
aJae.neuaeM TOKOB. H3 paaeHCTBa 

T ( j( X) j (0)) = 8 (X 0 
)[ j (X), j (0)] + j (0) j (x) 

BLITeKaeT, "'ITO B OTHoweuaa qacna BLI'lBTaHBii T a R - npo­
B3Be,D;eHBJI 3KBBBaJieHTHLI. 

HTaK, nycTb ,nnJI HeKoTopoB: «<IYHK:QHB V(q) cnpase.nnaao 
npe,ncTaaneuae ~aiicoua-HocTa-JleMaua: 

/1/ 
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H nycTL 'P(u, ;.._2) HMeeT no nepeMeHHoB: A
2 KBa3Hnpe~en 

nop.R~Ka a, T. e. cyll{e CTByeT npe~en 

.... 2 
lim ~u ,kA .2_ ='I' (u~ A2 ) i 0. /2/ 
k-ooo k a 0 

HaM Heo6xo~HMO onpe~enHTL npoH3Be~eHHe 

- 1-R(x),.,e(x0 )"V(x), V(x),., _L
4
Ie-iqx V(q)dq. 

2 TT (2rr) 
,lJ;eHCTBY.R liJopMaJILHO, nonyqaeM 

R(q)=lim I '1'(.1,>..
2 

)dtl"d>..
2 

(-> 0 ( 0 . ) 2 -> ..... 2 -q - lE - ( q -u ) - A 
/3/ 

HHTerpan B Bhlpa)l(eHHH /3/ HY)I(HO noHHMa TL B cna6oM 
CMhiCJie, T.e. ~JI.R mo6oB: OCHOBHOH 4JyHKI.J,HH<;/>(q)~S(R 4 ), 
~. R)onpe~en.ReTc.R KaK 3HaqeHHe liJYHKI.J,HOHana '1'(.1 ,A2 )Ha 
liJyHKI.I,HH 

¢ ( u , A 2 ) = lim I 
(-> 0 

¢(q)d q ,....:..._ __ 
( q 0 _it )2 -(q-u) 2 _ ;...2 

/4/ 

KopeHL TPY~HOCTeH B onpe~eneHHH npOH3Be~eHH.R e (x0
) v (x) 

Jie)I(HT B TOM, qTo liJyHKI.I,HH <P (u,.\ 2 ) B 06ll{eM cnyqae He npH­
Ha~ne)I(HT S(R 4 ) - o6nacTH onpe~eneHH.R o6o6weHHOH liJyHKI.J,HH 
'P(u,A2 ).lloKa)l(eM, qTo ecnH a< 0, TO o6nacTL onpe~eneHH.R 

liJYHKI.J,HOHana 'I' cU: A 2 ) MO)I(eT 6LITh ecTeCTBeHHhiM o6pa30M 
paCWHpeHa Ha KJiaCC liJyHKI.J,HH, BKmoqaJOll{HH B ce6.R liJyHKI.J,HH 
BH~a /4/. 

B npHJIO)I(eHHH ~oKa3aHhl cne~yiOll{He ~Be Ba)I(Hhle neM-
Mhl: _. 2 2 

1. EcnH liJyHKI.J,HH 'P(u,A ) HMeeT no nepeMeHHOH A KBa-
3Hnpe~en nop.R~Ka a, TO 'I' ~onycKaeT npe~cTaBneHHe BH~a 

.... 2 a n -n .... 2 
'P(u,A )=(--

2
) [W (u,A )] 

a>.. /5/ 

n =0,1 , ... , n +a> 0, 

4 

~ 

( 

r~e IJI-n (U,A2 ) eCTh HenpepbiBHa.R no A 2 liJyHKI.J,HH, HMeiOll{a.R 
Ha aCHMnTOTHKY (A 2 )n+a , T.e. Cyll{eCTByeT npe~eJI 

-n -> 2 
lim 'I' (u, A ) i 0. 

;...2__. 00 (A 2) n+a 

- .... 2 ) 2. <l>yHKI.J,H.R <;/> (u,A 6eCKOHeqHo ~H4l4lepeHI.I,HpyeMa no 
BCeM nepeMeHHhiM( H ee k -a.R npoH3BO~Ha.R no >..2 HMeeT 
aCHMnTOTHKY (A2 )- k+l)npH A2 ->oo. 

nycTL g{u) r;;; s(R 
3 

). 

T.K. nocne~oBaTeJILHOCTL 

<Dk (u} = _'I' -_n __ (.1, k) 
(1 +k) n+a 

CXO~HTCH B npOCTpaHCTBe S * (R 3), TO H3 COBepweHHOCTH 
npocTpaHCTBa S(R 3 )/3/BhiTeKaeT, qTo cywecTByeT TaKoe 
qHCJIO a .. 1,2,3, ... , qTo 

I (g, <D ) I :::; c · P I g l 
k a 

p 1 g l = max 

a ~{3i ::a 
I 

r:J. >0 tJ,-

I a a o c .... ) sup -- -- ---g u 1, 
Iii"< 2 auf3l auf32 auf3:3 
~~- I 2 3 

/6/ 

r~e {-3 i- uenLie qHcna, a C - nocTOHHHax, o6wa.R ~n.R 
BCeX liJyHKI.I,HH g H qHcen k. 

·• 2 
,D;n.R n106oB: J (u, A ) r;;; S (R 4 ) 

cnpaBe~JIHBO paBeHCTBO 

I J ct:,A2 )'P(U',A2 )dli"dA 2 = (-l)n I[fJn (U',A 2 ) 'P-n(~.A 2)dUldA2 

/7/ 
n( .... 2) (rJ )n ( .... 2) J u, A = --r J u, A , 

a>.. 

r~e HHTerpan no A 
2 

B npaaoB: qacTH noHHMaeTcx B o6LJqHoM 
CMhiCJie. HcnOJIL3YH HepaBeHCTBO /6/, MO)I(HO OI.J,eHHTh 
HHTerpan no A 2 a /7 I 

5 



l (J , 'I' ) l < C j p I J n l (A 2 ) (1 + A 2) n+a d A 2' 
- 0 a 

~=~c~~;~~~~:~oii o:::~::K:::M; prt ~;:~:c!~!~~:~o~ 
A 2 • Bb16epeM nonmKHTenLHOe 'IHCno 8, y,IJ;oaneTBOPJIIOmee 
HepaBeHCTBaM: 

1>8>1+a. 

nerKO y6e,IJ;HTLCJI, 'ITO DpH TaKOM Bbl6ope 'IHCna 8 CUpa­
Be,IJ;llHBa oueHKa 

oo n oo 2 
J P I J l (A 2 )(1 + A2 f+a d A 2 < P (J) J ~A--

o a - n 0 ( 1 + A2 ) 8-a 

/9/ 

2 k+8 k 2 
P u (J ) = max sup l (1 + A ) P I J I( A ) l . 

o:;;k:;;n A2 ~o a 

/10/ 

113 HepaBeHCTBa /9/ BbiTeKaeT, '-!TO o6o6meHHaJI lilYHKU,HJI 
'P(u~A 2 ) HenpepbiBHa no HOpMe /10/. 0TCIO,IJ;a cne,IJ;yeT, 
'ITO \{1 MO)I(eT 6b1Tb O,IJ;H03Ha'IHO paCIUBpeHa Ha nononHeHHe 
npocTpaHCTBa S(R

4
) no nonyHopMe /10/. lb neMMbl 2 

BH,IJ;HO, 'ITO lilYHKUHJI BH,IJ;a /4/ npHHa,IJ;ne)I(HT 3TOMY DODOn­
HeHHIO, a cne.lloBaTenLHO, lilYHKUHOHan 'P(ii, A2 ) O,IJ;H03Ha'IHO 
onpe.11eneH Ha 3TOM Knacce lilYHKUHii. TaKHM o6pa3oM, 
npH a< 0 Bbi'IHTaHHii .11enaTL He HY)I(HO. 

CoaepiUeHHO aHanorH'IHO MO)I(HO noKa3aTL, 'ITO ecnH 
a>O, TO MHHHMallLHO He06XO.IlHMOe 'IHCllO Bbi'IHTaHHH paB-
HJieTCJI 

[a]+1, 

r.11e CHMBonoM [a] o6o3Ha'leHo HaH6onLIUee uenoe 'IHcno 
ue npeaocxo.llJimee a. 

ABTOpbl C'IHTaiOT CBOHM npHJITHbiM ,IJ;OllrOM no6naro,IJ;a­
pHTb li.l1.3aBLJillOBa 3a noMomL B ,IJ;OKa3aTenLCTBe neMMbl1 
H 3.BHuopeKa, B.A.MaTaeeaa, ,D;.Po6aiiiHKa H A.H.Taaxe­
nH,IJ;3e 3a none3Hble o6cy)I()J;eHHJI. 
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IIPHJIO)J(EHHE 

PaccMoTpHM o6o6meHHYIO lilYHKUHIO 'I' (li, A 2 )~ S * (R ~) 
TaKyiO, 'ITO cymecTayeT cna6blii npe,I(en supp '~'=((u,A2 ):A: >0] 

2 
lim ( '~' (u,kA > = <11 (it, A2 )) = <11 
k-+oo ka k oo 

Bcne,I(CTBHe coana,I(eHHJI B npocTpaHCTBax THna S* cna-
6oii H CHllbHOH CXO,I(HMOCTH/3/ cymecTByeT TaKoe DOllO)I(H­
TenLHOe uenoe n, 'ITO nocne,I(oaa TenLHOCTL (g. yn , <Ilk ), 

g (u) ~ S(R ), 
3 

2 
y (A2)= ®(1-,\ )(l-A2 f.-• 

n (n-1)! 

CXO,I(HTCJI npH k -+ oo K (g • y , <fl ). Ho, C ,IJ;pyroii CTOpOHbl, 
n oo 

1 -n -+ 
<s·Y • <Ilk)= --I w (u,k)g(u)du, 

n k n+a 

-n _.,. 2 , 2 
r.u.e 1{1 (u,A: ) ecTL n -nepaoo6pa3HaJI no 1\ <lJyHKUHH 
'P(u,A2).3aMe'laHHe, 'ITO npH ,I(OCTaTO'IHO 6onLIUOM 0 <lJyHK­
UHJI w-n HenpepbiBHa no ,\2 H 3aBepiUaeT ,I(OKa3aTenbCTBO 
AeMMbJ J. 

,!J;nJI ,IJ;OKa3aTenLCTBa AeMMbJ 2 Bbl6epeM 6eCKOHe'IHO 
,IJ;H<lJ<lJepeHUHpyeMyiO <bYHKUHIO C(x0

) co caoiicTBaMH: 
C(x0

) =0 npH x 0 > 2 H C(x0
) = 1 npH x 0 < 1 . llpe,D;cTaBHM 

<lJyHKUHIO ¢ (x) ~ S (1{
4

) B BH,IJ;e -

¢(x)= '¢ (x) + ¢ (x), 
1 2 

113 TO)I(,IJ;eCTBa 

® (x0
) ¢ (x) = ¢ (x) 

2 2 

cne,IJ;yeT paBeHCTBO 

¢ (x) =C(x 0 )'J(x). 
1 

¢2 (u,,\2 >= :"I ct>2<q>d'lo>8<q~ -<<l-li>2 _,\2 )dq 
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H, CTano 6b1Tb, neMMY 2 Heo6XO,IJ.HMO ,IJ.OKa3blBaTb TOnbKO 
,IJ.ml lilYHKIJ,HH {Ji

1
(u,!t2 ). llpe,IJ.CTaBmUJ: (M)(x

0 )¢ 1(x) B BH,IJ.e 

- -ax0 _ 

8(x0 )¢ (x)=8(x0 )e I¢ (x)l, a>O 
1 3 

nony'IHM 

¢ (t:,A.2 )= f ¢3(q)dq 
I . 2 -> --> 2 :! 

(<Jo-1a) -(q-u) -A 

113 nocne.II.nero pasencTBa neMMa 2 BblTeKaeT nenocpe.IJ.­
CTBenno, T .K. a - lilHKCHpOBaHHOe nono:>KHTenhHOe 'IHCnO. 
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PyKonucb nocmynuAa e U3oameAbCKuii omoe/1 
21 Ma.R 1976 zooa. 

Y CJIOBM.!I 06MeHa 

llpenpHHTbl H C006~eHHJI OHJIH paCcblnalOTCJI6ecnJiaTHO, Ha OCHOBe 
B3aHMHOrO 06MeHa, )'HHBepCHTeTaM, HHCTHTyTaM, Jia6opaTOpHJIM, 6a6-
JIHOTeKaM H Hay'IHLIM rpynnaM 6onee 50 CTpaH. 

lloMHMO peryJillpHOH paCChL~KH B nopliAKe o6MeHa,H3~TeJILCKHH 
*oT.I{eJI elKerO.UHO BLinOJIHJieT OKOJIO 4000 OT,I{eJILHLIX 3anpOCOB Ha BLI­

CLIJIKy nperrpHHTOB H coo6~eHHii: OHJIH. B TaKHX 3anpocax cne.ayeT 
06JI3aTeJILHO yKa3biBaTh HH,I{eKC 3anpaWHBaeMOrO H3~HHJI. 
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llHCLMa no BCeM BonpocaM o6MeHa ny6JIHKaUHJIMH, a TaKlKe 3anpo-
Cbl ua oT.aeJILHLie H3.I{aHH.II cne.ayeT HanpaBJIJITL no a.apecy: 

101000 MocKea, 

T /IQ6HbiU nO'IIfQMIII, n/ J1 79, 
H30alllellbCKUu OlfOe/1 

06'beOUHeHHOZO UHCIIUIIYita 

JIOepHbiX UCC/IeooeaHUU. 

A.apec .I{JIJI nocLIJIKH Bcex ny6naxauaii: B nopli.I{Ke o6Meua, a TaKlKe 
.I{Jl.ll 6ecnnaTHOH nO,I{DHCKH Ha Hay'IHLie lKYPHaJILI: 

101000 MocKea, 

F11aeHbiU not~lllaMIII, n/.11 79. 
Jlay'IHO-IIIeXHU'IeCKaJI 6U6/IUOIIIeKa 

06'beOUHeHHOZO UHCIIIUIIIYifla 

JIOepHbiX UCC/Ie006aHUU. 


