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§1. BBE.llEHI1E 

CymeCTByeT 06rnHpHhiH KnaCC perneTO'lHhlX CnHHOBbIX CHCTeM, )l;JIR 

KOTOPbIX 60raTaR HH<p0pMaUHR OTHOCHTeJIbHO <pa30BOH )l;HarpaMMbI MO:>KeT 

6bITb nOJIyqeHa BHe paMOK HH3KOTeMnepaTypHhiX pa3JIO:>KeHHH. B npe)l;bl­

)l;ymHX pa60TaX / 1/ Mhl nOKa3aJIH, tlTO MeTO)l;hl pa60T /2,3/ MoryT 6hITb 

npHMeHeHbI )l;JIR HCCJIe)l;OBaHHR <pa30BOH )l;HarpaMMbl HeKOTOporo Knacca 

HenpepblBHblX KJIaCCHtieCKHX ra30B B 60JIbrnOM KaHOHHtleCKOM aHCaM6JIe 

rH66ca. 

B3aHMO)l;eHCTBHe tlaCTHU Onpe)l;eJIReTCR nOJIO»<HTeJIhHO Onpe)l;eJIeHHblM 

napHbIM nOTeHUHaJIOM. I1cnoJIb3YR HeKoTOpbIe KOppeJIRUHOHHble HepaBeHcTBa 

THna HepaBeHCTB )i(HHH6pa, B /11 Mhl C<P0PMYJIHPOBaJIH HOBblH KpHTepIDi He3a­

BHCHMocrn npe)l;eJIbHOrO rH66cOBCKorO COCTORHHR OT rpaHHlIHblX YCJIOBHH.O)l;­

HaKO 3<p<peKTHBHOe HCnOJIb30BaHHe pe3YJIbTaTa /1/ npe)l;nOJIaraeT npeo)l;OJIe­

HHe Cepbe3HbIx TeXHHlIeCKHX np06JIeM. O)l;Ha H3 HHX - :lTO 3a,ll;atla 0 He3aBHCH­

MOCTH CB06o)l;HOH 3HeprHH OT )l;ocTaTO'lHO rnHpOKOrO KJIaCCa rpaHH'lHblX 

YCJIOBHH. B CJIyttae CBepXYCTOHtlHBhlX B3aHMO)l;eHCTBHH OHa perneHa B HaH60­

JIee 06meH <P0PMYJIHpOBKe B /4/, O)l;HaKO npe.nnOJIO:>KeHHe 0 HeHTpaJIbHOCTH 

CHCTeMbI B ueJIOM, Heo6xo)l;HMOe BIll, BJIetieT 3a co60H HapyrneHHe CBoHcTBa 

cBepxycToHtlHBOCTH B o6meM CJIYllae. OTMeTHM TaK:>Ke, tlTO cymeCTByroT )l;a:>Ke 

O)l;HOMepHbIe CHCTeMbI, r)l;e He3aBHCHMOCTb CBo60)l;HOH :lHeprHH OT rpa­

HHtlHbIX YCJIOBHH He HMeeT MeCTa. 3TO BJIetieT 3a C060H, B CBOro otiepeAb, 

nORBJIeHHe KPHCTaJIJIHtleCKOro ynopMOtleHHR B CHCTeMe. nO)l;06HbIe Bonpo­

Cbl o6CY:>K)l;aroTcR B 15/ • 

OCHOBHaR TeXHHKa, HCnOJIb30BaHHaR B /1! )l;JlR HCCJIe)l;OBaHHR <pa30BbIX 

)l;HarpaMM HeHTpaJIbHblX KJIaCCHtiecKHX ra30B, - :lTO TaK Ha3bIBaeMoe npe­

06pa30BaHHe CHHyc-rOp)l;OHa. nepBOHatlaJIhHO TaKOH MeTO)l; 6bIJI HCnOJIb30­

BaH B pa60Te 3HrepTa /8/; BnOCJIe)l;CTBHH 3Ta TeXHHKa 6blJIa 3Ha'lHTeJIbHO 

YCOBeprneHCTBOBaHa B pa60Tax /1/. 

Ha OCHOBe pa3YJIhTaTOB pa60T /1,11 O:>KH)l;aeTCR, 'ITO )l;JlR npoH3BOJIb­

Horo paBHoBecHoro COCTORHHR rH66ca, onHcblBaromero cHCTeMY B TepMO­

)l;HHaMHlIeCKoM npe)l;eJIe, )l;OJI»<Ha cymecTBoBaTb HeKOTOpaR HeraYCCOB­

CKaR Mepa Ha <PYHKUHOHaJIbHOM npoCTpaucTBe o606meHHblx <PYHKuHH. 

TaKaR TOtiKa 3peHHR RBJIReTCR OCHOBHOH MOTHBHPOBKOH )l;aHHOH pa60TbJ. 

B 3TOH pa60Te Mbl HCCJIe)l;yeM <Pa30BYro )l;HarpaMMY MO)l;eJIH, COOTBeT­

cTByromeH TpHroHOMeTpHlIecKOMY B03MymeHHIO raYCCOBCKOH Mepbl, on­

pe)l;eJIeHHOH Ha npOCTpaHCTBe o606meHHbIX <PYHKUHH yMepeHHoro poCTa, 

npH HCnOJIb30BaHHH HeKoTopblX KOppeJIRUHOHHbIX HepaseHCTB THna Hepa­

BeHCTB )i(HHH6pa o Ka3bIBaeTCR, liTO 3Ta <PYHKUHOHaJIbHaR npo6JIeMa ro­

pa3)l;0 npome, tleM OpHrHHaJIbHaR 3aJJ:atla Bill. Mbl )l;OKa3hIBaeM 06myro 
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Bepcmo TeOpeMhI BaH XOBa, a nOTOM, HCnOJIb3YH TO 06CTOmeJIbCTBO, lITO 

TeXHHtlecKHe OUeHKH Ha YCJIOBHble KOppenR.UHOHHble <PYHKUHH, KOTopble 

Heo6XOAHMO nOJIYlIHTb B OpHrHHaJIbHOH 3a,u;alle H3 Ill, 3)l.eCb He HY:lKHbI, 

6blCTPO nOJIyqaeM TeopeMY 0 e)l,HHCTBeHHOCTH npe)l.eJIbHOH rH66coBCKOH 

<PYHKUHOHaJIhHOH Mepbl. 

§2. BBO.llHblE OnPE.llEJ1EHHR 

Ii 4>OPMYJlHPOBKA PE3YJIbTATA 


0603HaIlHM 'Iepe3 8' (R d) npoCTpaHCTBO 0606IUe!QIbIX <PYHKUH~ yMe­

peHIlOro poCTa, a 'Iepe3 f1(S' (Rd»- ero aJIre6py 60peJIeBCKHX MHO~ecTB. 
nOJl;qepKHeM. 'ITO napa IS'(Rd),I3(S'(Rd»} HBJIHeTCH CTaHAapTHbIM 

H3MepHMblM npOCTpaHCTBOM, n03ToMY 3)l.eCb MO:lKHO HCnOJIb30Bal'b Bee 

KOH:aeHUHOH8JIhHbIe cpe)l.CTBa TeopHH BepOHTHOCTH. 

nyCTh V 0311aqaeT HenpepblBHoe, TPaHCJIHUHOHHO-HHBapHaHTJiOe H 

nOJIO){(HTeJIhHO onpe)l.eJIeHHOe HAPO Ha npoCTpaHCTBe 8(a.d). Tor)l.a, HCnOJIh­

3YH TeopeMY MHHJIoca, nOJIytmeM, lITO <PYHKUHOHaJI 

S(a. d) ~ t .. no "" alp - ~ V(t, t) , (2.1) 

r)l.e 

V(t, f) = Jdxdyt(x) Vex - y) C(y) , (2.2) 

Onpe)l.eJIHeT e)l.HHCTBeHHbIM 06pa30M HeKOTOPYlO BepoHTHOCTHyto 6opeJIeB­

CKyto Mepy raycca IL~' TaKYro, lITO BepHO 

'r(t) J e i¢(fJ ",~(d¢) ",O(ei¢(f» (2.3)v . 
S ,(&d) 

" -d/2 
BY)l.eM npe)l.nOJIaraTb Ha npoTH){(eHHH :nOH pa60Tbl, lITO 0 < V (k) =(27T) x 

x re-iklt Vex) dx npHHa)l.JIe)KHT K npOCTPaHCTBY Ll(Rd ) • 31'0 3KBHB8JIeHTHO 

npe)l.nOJIO)KeHHlO 0 TOM, 111'0 V(O) < 00 • Onpe)l.eJIHM JIHHeHHbtH onepaTop 

V 112: scad) -t L (ad) (2.4) 

<P°PMYJIOH 

V 1/2 C '" (V(k) 1/2!) v. (2.5) 

liCnOJIb3YH V 112, onpe)l.eJIHM CK8JIHpHOe npOH3Be)l.eHHe (. ,.) v Ha npOCTPaH­

CTBe S(Rd 
): 

(C, g) v :;; (V 1/2 C, V 112 g) . (2.6) 

2 

MeTpHqeCKOe nOnOJIHeHHH napbl (S (R. d ). .(.,.) v) o603Ha<lHM lIepe3 J{ (V). 
,lVrH npOH3BOJIhHOH OTKPhITOH 06JIacTH A cR d onpe,H,eJIHM npocTpaHCTBO 

HI\(V) KaK nOAflpocTpaHCTBO H3 J{(V), COCTOHlI~ee H3 Tex :meMeHTOB ¢~J{(V), 
KOTopbIe HMelOT KOMnaKTHble HOCHTeJIH B 06JIaCTH 1\. 

TorJ].a H3 npe)l.nOJIO)KeHHH V(O) < 00 H TeopeMbl 0 Ma)KOpHpOBaHHOH 

CXO,ItHMOCTH JIerKO CJIe.ztYeT, lITO npoCTpaHCTBO co:; (1\) DJIOTHO B J{I\ (V). 
Qepe3 H(il~) 0603HallHM MeTpHqeCKOe nOnOJIHeHHe {B HopMe L2(p v) 
JIHHeHHOH o60JIoqKH CJIYtmHHbIX :meMeHTOB BH;!1;a l<h (C), f ~ S(Rd) I. OTO-

6pa)KeHHe t, J{ (IJ.v) HBJIHeTCH H30MeTpwlecKHM, Hero MO:lKHO npo)l.OJI­

)KHTb )l.0 YHHTapHoro H30MOP<PH3Ma Me)K)l.Y R(V) H H(/Lv) . llJIH 3a,ItaHHOrO 

C~ H(V) 6Y)l.eM 0603Ha<l8Tb qepe3 q,(t) TOT 3JIeMeHT B J{ (ilv) , KOTOPbIH 

cOOTBeTcTBYtlT 3JIeMeHTY C 3Toro H30Mop<pH3Ma. ,ll;JIHIIPOH3BOJIbHOrO ¥H0­

)KecTBa F" S C R d 0603HaQHM Qepe3 I. (8) (cooTBeTcTBeHHo I. (S ) 
MHHHMaJIbHYl:O (J -anre6py, reHepupyeMyto ceMeHcTBoM CJIytmHHbIX :me­
MeHTOB l.pci') 1C E S(Rd). suppf (: S I (~ooTBeTcTBeHlfo, !<h(t) if E J{(V) , 
supp C (: S t OqeBHAHO BKJIJOqeHHe I.(S) c I. (S) < 

B CJIYtfae, KOr)l.a MHO)KeCTBO S RBJIReTCH OTKPbIThIM, a r;;;;: H(V) TaKoe, 

d
liTO supp ~( S , CYIUeCTBYeT nOCJIe)l.OBaTenbHOCT~ If n I 7 r c;(a ) ,)l.JIH KO­

TOPOH Ii 4>(f n) - q,(C) 11 L2(",O) '" II en - f1 Iv" 0 J].JlR n ... OQ. 3TO 3Ha­
V ~ d 

lfHT, lITO HMeeTCH paBeHcTBo :£(8) I.(S) AJIR OTKpblThIX MHO)KeCTB SeR . 

,lVrH 3aMKHYTOI"0 5 CRdOnpe)l.eJIHM 

I.(S) ~ n :£(S(). (2.7)
£'>0 

r)l.e 

S£ = Ix~Rdldist(x.S} « I. 

Tor)l.a HMeeM 

l: (S) '" n I. (5 ( ) n i (S () '" i (S) • (2.8)
( >0 ( » 0 

Xopomo H3BeCTeH cJIe)l.ywmHH pe3YJIbTaT H3 06meH TeopHH raYCCOBCKHX 
npoueccOB 8· 10/f 

]I e M M a 2.1 

nYCTh .1\ c ad)K OTKpblTaH 06JIaCTb. TorJ].a cymecTByeT 60peJIeBCKOe 

MHO)KeCTBO a (A) c S' (ad) nOJIHOH p.~ MepbI, TaKoe, lITO AJIH npOH3BOJIbHOro 

1/ E aCi\)YCJIOBHOe MaTeMaTHQecKoe O)KU,llaHHe CJIY'IaHHOrO <PYHKUHOHaJIa 

F (q,1 OTHOCHTeJIbHO a -aJIre6phI I. (Nl) H Mepbl /L ~ 3a,ItalOTCH <P0PMYJIOH 

E 0 {F(q,)[I.(1\ )1(1/) J.I~ (F + nAc(1/»)) , (2.9)
fJ. V i\ C 
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r~e. no onpe~eJJeHHIO. nAc - 0pTOrOH8J1hHhtU npoeKTop B npocTpaHcTBe 
J«V) Ha 3aMKHyToe no~pocTPaHCTBO :It AC(V) , ¢' - raYCCOBCKoe cnYlIaU­
Hoe none C KOBapmu:(Heu 

S AC{X' y) is «(1 - n AC ) 0 V} (x,y) , 	 (2.10) 

n AC : R(A) ... S(Rd) 	- ~Y8J1bHOe oT06paJKeHHe onepauHH nACo 0603HallHM 

(B CMbIcne 0606m;eHHhIX CPYHKUHU) 

K Ac(lt. y) = (V - 8 AC ) (x. y) • 	 (2.11) 

Tor~a pa3JIO:lKeHHe 

(2.12)¢ = ¢' + n* c (¢) ­
A 

3TO opToroHanbHoe pa3JIO:lKeHHe npouecca ¢ OTHOCHTenbHO Q-anre6pbl I.(AC). 
OTMeTHM TaK:lKe cmmyrom;He cpopMynhI: 

p.; (¢'(x) ¢ '(y» S 11. (x, y) •
0 (2.13) 

11 ~ (ll~0 (¢)(x) n ~c (¢)(y» K AC (x, y). 

npoH3BonhHYIO BepoHTHocTHYro Mepy EopenH Ha npOCTpaHCTBe S' (Rd ) 
~nH KOTOPOU BepHa oueHKa 

(2.14)-r 11 (¢ 2(f» :: cV (r. f) • 


0< c <;: R 


6yneM Ha3hlBaTb V-perynHpHoH. MHOJKeCTBO V-perynHpHhlx Mep 0603Ha­
lIHM Qepe3 R(V) . B03bMeM npOH3BOJlhHYlO Mepy 11 <;: R(V) H 0603HallHM lIe­
pe3 ¢Il cnYQaUHhlu npouecc, HH~eKCHpOBaHHhIU npocTpaHCTBOM J«V), KOTO­
PhIU KaHOHHlIeCKHM 06pa30M CBH3aH C Mepou 11. Onpe~enHM HOBhTU 0606­
m;eHHhIu npouecc n""c(¢ ) cpopMynoH:

!\ 11 

mAC(¢11 ), f) = (¢Il ' nAc(l» • 	 (2.15 ) 

Tor~a H3 oueHKH (2.2) nonYllHM: 

J m"" (¢ ), f) 2 Il(d < cK (f, f) . 	 (2.15')AC 11 - AC 

4: 

113 3TOH oueHKH 	 cnenyeT, liTO 0606m;eHHhIH npouecc 11 "" ~11) onpeneneH
AC 

XopoWO It HBmreTCH I.p.(AC) H3MepHMhiM L2 (11) npoueCCOM. lb Hamux 
npennonO:lKeHHH OTHOCHTem:'HO V cnenyer cym;ecTBOBaHHe nocnenOBaTenb­
Hocm (X n) C C :(R el), cxonmueHcH K J«V) Mepe nnH n ... "" B TononorHH 
npoCTpaHCTBa :It (V) : 

lim. Vex ,x) 	 vex, x) = V(O) < "" . 
n"''''' n n 

EyneM rOBOpHTh, lITO 06nacTb A cad ecTh V -perynHpHaH, Korna Hnpo 
K AC(X' x) HBnHeTCH HenpephlBHoH WYHKQHeH apryMeHTa x <;: fit A. 113 

oueHOK (2.14) H (2.15) u 06m;Hx paCCY:lKiJ.eHHU cnenYeT, liTO B cnyllae 
V -perynHpHoFo A MO:lKHO onpenenHTh H3MepHMYlO BepcHIO 3neMeHTa 
n~c(¢}(X) nnH npoH3BonbHoro x ~ rnt A. 

OnpeneneHHe 

nYCTh YeO) < 	 npoH3BonbHYro BepoHTHoCTHYIO Mepy II Ha H3Me· 00 • 

PHMOM npocTpaHcTBe IS' (Rd ), t3 (S' (R d» I Ha30BeM rH66coBCKOH Me­
POH, COOTBeTCTByrom;eH B3aHMoneHCTBHIO 

(X "(eb)),,, = (expz 	f :cosaeb:v(x)dx)A 

A 


TOr;:r.a H TonhKO Torna, Korna nnH npoH3BonhHoH OrpaHHQeHHOH 06naCTH 
A C Rd ycnoBHhle MaTeMaTHlIeCKHe O:lKHnaHHH OTHOCHTenhHO Mephl 11 H 
(J -anre6phI I. (Nl) 3anaroTcH cpopMynaMH:

1l

E IF (Ac)I(.) =E !F!I.(AC)I 	 (2,16) 
f.J. 

rne 

(deb) (ZA )-lXA(eb)Il~(d 	 (2.17) 

Z A (2:) r X A(o)f.J.~{dd». (2.18) 

S' (R d) 

MHO:lKeCTBa Bcex Mep rH66ca, COOTBeTCTBYlOm;He B3aHMoneHCTBHlO (X )N 
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0603Ha'IHM lIepe3 ~(z). MHQ)f(ecTBO ~(Z)n R(V) 0603Ha'IHM lIepe3 ~r (Z) , 
Hero 3neMeHTbI Ha30BeM perymlpHbIMH MepaMH rH66ca. XOPOlllO H3BeCT­
HO', lITO uenoe MHO)KeCTBO §r (z) MO)l(HO nonYllHTb, 6ePR cooTBeTcTByIO­
IUHe BbmYK1lble KOM6HHauIDf TepMo,u:mlaMHlIecKHx npe)l.MOB Ell A x 

x l-I~(All(.1.Hcnonh3YR 06paTHoe YTBep)l()l.eHHe 0 MapTHHranax, nonYllaeM 
e

pe3ynhTaT 0 cYIUecTBOBaHHH e)l,HHCTBeHHOro npe)l.ena l~m EllA1F (¢) I~ (A ) l(.) 

nnR nOllTH Bcex 3Ha<teHHH (.) npH npe)l.nOnO)KeHHH, lITO F ~ L1(1l) ,3 (AI 
RBnReTCR CqeTHO-reHepHpyeMbIM CPHlIhTPOM OrpaHHtleflHbIX nO)l.MHO­
)KeeTB Rd. 

OTMeTHM, lITO npRMbIe BbI'lHCneHHR )l.aJOT cpoPMYny 

EllvIF(¢)XAI~(AC )1(,) 

E ( F (</l) I~ (AC ) H. ) 
IJ.A E IX I~(Ae) 

Ilv A 
(2.19) 

(.) -1 I C
(ZA (z» Ello F,XAI~(A )1.(.). 


V 


ByneM rOBopHTh, <tTO CqeTHo-reHepHpyeMbIH CPHnhTP I A I, COCTORIUHH H3 
OrpaHHlIeHHbIx OTKpblTbIX 06nacTeH, RBnReTCR V -)l.OnycTHMbIM, B cnyllae, 
KOr)l.a cYIUecTBYeT HeKoTopbIH )l.pyroH CqeTHO-reHepHpyeMbIH cpHnhTp I A' I, 
COCTORIUHH H3 V-perynRpHblx, KpyroBoro THna MHO)f(eCTB (CM. onpe)l.ene­
HHR B Hallane naparpacpa 4), KOTOPbIH MO)l(HO BnHcaTh B ¢lHnhTP IA I. 

MHO)f(eCTBO Mep rH66ca, KOTopoe nonYllaeM, 6epR BbmYK1lhle 060­
nOllKH TepMonHHaMHqeCKHX npenMOB BenH<tHH EllA1- i~ (Ae ) I • Kor)l.a 

IAI npo6eraeT cOBoKynHoCTb Bcex c<teTHO-reHepHpyeMbIx, V -nonyCTHMbIX 

CPHnhTPOB, 0603HaqHM lIepe3 '~ rtz). 
BemIqHHa ( 

1 (2.20)Pt\ (z) = - -In Z A(Z)
It\ 1 i\ 

Ha3bIBaeTCR CB060)l.HOH 3HeprHeH B KOHe'lHOH 06naCTH, a ee TepMO)l.HHaMH­
<teCKHH npenen (CM. HH*e) 

P"" (z) = lim p:\ (z) 

Ha30BeM CB060)l.HOH 3HeprHeH B 6eCKOHellHOM 06'beMe. 3HalleHHe Zo' )l.nR 
KOToporo p 00 (z) RBnReTCR nH¢l¢lepeHUHPyeMoH <pYHKUHeH apryMeHTa 
z, Ha30BeM perynRpHbIM. C¢lopMynHpyeM Teneph OCHOBHOH pe3ynbTaT 
nOH pa60TbI H HaMeTHM era nOKa3arMhCTBO. 

Teo p e M a 2.1 

npe)l.nOnO)f(HM, <tTO VeO) < 00 H lITO V RBnReTCR perynRpHoH KOBapH­
aUHeH B CMbICne onpenMeHHR 4.1. 

Tor)l.a nnR npOH3BOJlhHoro perynRpHoro 3Ha<teHHR XHMHlIeCKOH aKTHB­
HOCTH z 0> 0, MHO)f(eCTBO perynRpHLIx Mep rH66ca '~r(zo)' KOTopble HMeJOT 
TpaHcnRUHoHHo-HHBapHaHTHbIl1 nepBbIH MOMeHT, COCTOHT TonhKO H3 OJlBoro 
3neMeHTa Il (z ). Mepa rH66ca Il ~zo) nonYllaeTcR KaK npe)l.M lim IlA (z) , 

00 0 oc An n 
r)l.e (An) - npoH3BOnbHaR nocnenoaaTenhHOCTb OrpaHHtleHHbIX MHO)f(eCTB, 
MOHOTOHflO CXOnRIUaRCR K Rd. 

Ha6pocOK )l.OKa3aTMbCTBa Ha OCHOBe proynbTaToB § 3 H § 4 

npe)l.nonO)f(HM, lITO lA n I - npoH3BonhHaR, MOHOTOHHaR nOCne)l.OBa­
TenhHOCTJ, orpaHHlIeHHbIx 06nacTeH B Rd. CXO)l.RIUaRCR K Rd. CYIUeCTBOBaHHe 
e)l.HHCTBeHHoro TepMO)l.HHaMH<tecKoro npe)l.ena lim Il A )l.OKa3aHO B 17/. 

n"''''' n 
TaM )f(e )l.OKa3aHO cYIUecTBOBaHHe e)l.HHCTBeHHoro npe)l.ena lim pA (z) 

n "'00 n 
"'" p "" (z), a TaK)f(e ero He3asHcHMOCTb OT nOCne)l.OBaTenbHOCTH IAn I. Ca­
Moe npOCToe )l.OKa3aTMbCTBO CYIUeCTBOBamfR e)l.HHCTBeHHoro npe)l.ena 
lim El A (d¢) = Il ",,(z) cne)l.YeT cpa3y H3 KoppenRUHOHHbIX HepaseHCTB 
n--'t 00 n 
(3.1) H (3.2), KOTopbIe BepHbI TaK)f(e B cnyttae, KOr)l.a BMeCTO rayccoBoH 
MepbI Il; AC 6epeTcR Mepa lJ. y. B lIaCTHOCTH, H3 HepaseHcTBa (3.2) nonytta­
eM cnenCTBHe, <tTO Mepa lloo\Z) V -perynRpHa. HepaseHCTBo (3.4) BepHO 
)l;nR rayccoBcKOH lIaCTH, pasHOH Il~' H3 <tero Cne)l.yeT 3KCTpeManbHOCTb 
MepbI Il (z) (nnR Bcex z:2 0). Mepa Il"" (z) COOTBeTCTByeT TaK Ha3bIBae­
MbIM nYCTblM rpaHHllHbIM ycnOBHRM. 

Onpe)l.enHM ycnoBHbIe cB060)l.HbIe 3HeprHH: 

_ 1 T) 
p X(z) iAl 1nz A (z). (2.24) 

rne, no onpeneneHHJO, 

Z ~ (z) f IJ.; (d</l)exp(z r : cosa{¢(x) + n'" ('1)(x)): dx), (2.22) 
t\C . t\ t\e V 

a 1/ ~ S '(W) BbI6paHO cny<taHHbIM o6pa30M. 
B naparpacpe 4 3TOH pa60TbI )l.OKa3blBaeTCR, l.ff0 cYIUecTByeT e)l.HHCT­

BeHHblH npe)l.en 

lim p ~ (z) lim p ~=o (z) = p:(z) , (2.23) 
n·-tl)(! n n .... 010 n 
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KOTOPbIH paBeH P: (Z) B cnylJae, KOr,l1;8. IAnlwBV -perynRpHaR, KpyroBoro 

nma nOCne,lJ;OBaTeJIbHOCTb OrpWUilJeHHbIX 06naCTeH bRd. 

llpe,lJ;nonaraR. ,lJ;onOOHHTeJIbHO, 'ITO IA Q I ::ITO sV-perynRpHaR. nocne­

,lJ;OBaTenbHOCTb c TaKHMH )Ke CBOHCTBaMH, ,lJ;OKa3bIBaeM B onpe,lJ;eneHHH 4.2 
paBeHCTBO P,!!=O (z) = P",,(z) • 

llpe.IJ;nOno:iKHM Tenepb, 'ITO I A I - npoH3BonbHhIH clJemO-reHepHpye­

MhIH wV -,IJ;OnyC'n{MhIH <pHJIbTp, TaKOH, liTO wV - perynRpHaR. KpyroBo­

1'0 THna nOCne,lJ;OBaTeJIbHOCTb IY Q I MomeT 6hITb BnHcaHa B Hero. Tor.IJ;a 

H3 paseHCTBa lim pg, (z) = lim P ~"'o (z) H H3BeCTHbIX CBOHCTS BO­
Q-+OO Q n-+"" n 

rHYTblx <PYHKLUW, a TaK)Ke H3 npe,ll;nonO)KeHHR. 0 TpaHcnRQHOHHOH HHBapH­

aHTHOC1'H cne.n;yer paseHCTso. 

lim <:cosa(4J(x) + 'D* (l1)(X»: > 11 (z) 
n-+'" 	 yg V Y n 

(2.24) 
= 	 lim <: CoS a 4J(x ): V > ~=0 (z). 

Q -+ "" n 

McnOOb3YR YTBep)K,ll,eHHe 0 MapTHHranbHoH CXO,lJ;HMOCTH, nonYlJaeM paseH­

CTBO: 

lim <: cos a (4J(x) + 'D * (11) (x): > A1/ (z) 
ACIA I V 


11=0 

lim <: cos a ¢(O) : > Y (z) , 


n

n-+'" 

BepHoe AIm /.L - nO'ITH scex 1/ ~ S' (Rd ) B cnylJae, KOr,lJ;a /.L ~ R(V). llpHMe­

HRR Tenepb 3aKOH 6YTcTpana, c<p0pMynHpoSaHHbIH B Cne,lJ;CTBHH 3.1., nony­

lJaeM, 'ITO Bce npe,lJ;eJIhI THna 

n m 
lim < n : cosa(4J(x l ) + D* c(1/)(X 1):v n : slna(¢(Y ) +

jIAI 1",1 	 A j 1 

+ 11 Ac(1/)(Y j » : V > ~ 

CXO,IJ;R.TCR K HX 3HalleHmo C 1/ O. 3TO HMeeT MeCTO ,lJ;JIR /.L - nO'ITH Bcex 

1/ c.; S '(ad) H AllR. Bcex z -peryJIRPHhIX. 

llpe,lJ;noJIaraR. ,lJ;OnOJIHHTeJIbHO, 'ITO IA I - npoH3S0JIbHhIH sV -,IJ;ony-

CTHMhIH <pHJ1bTP H HCnOJIb3YR nO,lJ;06Hhle apryMeHThl, ,lJ;OKa3hIBaeM paseH­

CTBO COCTORHHH J1 (z) H /.L 1/= 0 (z) • 
"" "" 

§ 3. KOPPEJIHUMOHHhlE HEPABEHCTBA 

M PE3YKUMH .llOKA3ATEnbCTBA 


llepellHcnHM HeKOTopble KoppenRQI10HHLle HepaBeHCTsa THna Hepa­

BeHCTB )KHHH6pa' 3; 7-11 /, KOTophle HrpaIOT cymecTBeHHYIO pOJIb npH 

,lJ;OKa3aTenbcTse TeopeMbI 2.1, a TaK)Kf' nepe'lHCJIHM HeKOTophle HX cne,lJ;­
CTBHR.. 

YTsepm,lJ;eHHe 3 

llycTb J1 G R(V) ,z>O, r)l.e A - 3a)l.aHHaR OrpaHH'leHHaR o 6JIaCTb, Tor)l.a 

)l..1IR J1 nO'ITH scex 1/ c.;S'(Rd ) BepHhI cne)l.YIOmHe HepaBeHcTsa: 

n 	 m T,1/"'O
< 11 :CoBa¢(xl):v ,n :cosa¢(Yj):V>A (z) :::. ° (3.1)

1= 1 J=1 

V < e t¢(r); n : cosa¢(xl):v > ~'1/ 0 (20) < 0, (3.2) 
t ~ R1 1 '" 1 

)l.JIR npOH3BOJIbHOrO llHCJIa l) HMeeM 

n 	 n 
o ~ « n : cosa(¢(x.) + a(x.) :V- n : cOSa¢'(x i ) :V) x 

1=1 1 1 1=1 (3.3) 

x 	exp(± (j: cosa(¢(x) + {3(x» : V: cosa¢'(x) : v>~=O'17\Z) , 

r)l.e a (x) • (3(x) npOH3S0JIbHhie orpaHHtleHHhIe <PYHKQHH, onpe,lJ;eJIeHHhle 

Ha MHO)l(eCTBe A, a <->l' 11 (z) 0603HatlaeT TeH30pHoe npOH3BeneHHe 

Mep. ,llnR npoH3BonbHoH ¢lYHKQHH a, onpe)l.eJIeHHOH Ha MHomeCTBe 1\, 
HMeeT MeCTO OQeHKa: 

n n 1/~ 

i< n :Cosa(¢(x.) + a(x\»: >1/ (z)! < < n :cosa¢(x. ):v>A (z).(3.4),
i 1 1 V A - i=1 1 

.lloKa3aTenbCTBO 

.lloKa3aTeJIbCTBa Bcex TaKHX HepaBeHCTs O)l.HOTHnHhl H HCnOJIb3YIOT 

113BeCTHhiH MeTO)l. y,lJ;BOeHHR nepeMeHHbIX, HHBapHaHTHOCTb raYCCOBhlX Mep 

OTHOCHTenbHO opTorOHaJIbHhIX npeo6pa30srumH H ::meMeHTapHYIO TpH­

rOHoMeTpmo. HepaBeHcTBa (3.1) H (3.2), no cymecTBY, )l.OKa3aHbl B pa­

6oTax/1,3! ,aHepaBeHcTBa (3.3) H (3.4) nposepeHhlBpa6oTax/7 • 
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C JI e.IJ. C T B He 3.1 (3aKoH 6Y.IJ.CTpana) 

npe.IJ.nOJIO:>KHM, ICfO (A n) - HeKoTofaa nOCJIe.ll.OBaTeJIbHOCTb orpaHH­

lIeHHblX H V-perYJIRpHbIX 06JIaCTeH B R, KOTopaa CXO.IJ.HTCR MOHOTOHHO 
K Rd. 

nYCTb 

lim 	<: c08a(4)(x) + n* C (71)(X»:v > ~ (z) = (3.5)
Q-'OO 	 An n 

71=0 	 0 
liIll <:cosa(c,b(x»:v>A (z) <:008a4>(0): > (z) > O. 

n 	 V "" 
n'" "" 

Tor.IJ.a.ll.JIR Bcex n ::: 1 H k 2: 0 HMeeM: 

n It 71 
lim < n :cosa(4)(x\) + n* (71)(X\»:v n : sina(4)(x j ) + n* c (71)(Xj ):v>" 

n-. 00 i == 1 A; j 1 An An 

n It (3.6) 
= Urn < n :cosa(4)(x ) + II* (71)(X »: n: 8ina(4)(Y j ) +n* (71)(Y j » •i AC 1n-+oq 1",1 	 V j=1 AC An n 	 n 

JloKa3aTeJIbCTBO 

CYlUecTBOBaHHe npe,IJ.eJIOB, CTORlUHX CJIeBa B $opMYJIaX (3.5) H (3.6), 
CJIe.ll.yeT H3 npHMeHeHHR MapTHHraJIbHOH TeopeMbJ. 

npHMeHHMbI KOPPeJIRUHoHHhIeHepaaeHcTBa (3.3) ,UJIR = II,\c(71)(X ),a L j 

n
L 	 1, ... , n; f3(x) = II* (71) (x) . Pa3JIaraa 3KcnOHeHTY, cO.IJ.ep:>KaIUYID napa­

AC 
n 

MeTp 8 B CTeneHH 8, nOJIYIIHM: 

n 	 n 
0< < n :co8a(c,b(Xj) + n* (71)(X I ):>71 - < II : cosa¢(xl):V>~ ± 

i = 1 	 A; An L = 1 n 

Q 71 

± 8[ < n : C08a(¢(xl; + U· (71)(X1 ): :C08a(<,b(X) + n* (-11)(X):v > x 


1= 1 AC V AC A 

n 	 n 

x <: 008ad>(x): > 71=0_
V 	 A 

n 71 =0 

- < n : OOSa <,b(x 1 ): : cosac,b(x) :V > A x 


10.1 V 

x ccosa(¢(x) + n*c(71)(X»: >~] + 0A(8 2 
).


An V 


10 

nepeH.D.eM Tenepb K TepMO.IJ.lfHaJ>..mlfeCKOl\IY npe.lleJIY, HCnOJIb3YR HH.IJ.YKTHB­
HhIe npe.IJ.nOJIO)KeHHR (3.5) H (3.6). OTl(Y.IJ.a nOJIYIIHM: 

n 71 

lim < n :cosa(¢(x l ) + n * (71J(X j )j. : COB a (.;6 (X) + fPc (71)(X»:v > A 

n"' oo 1"'1 /\c V A 


n 	 n 
n 1'1=0 

< n : Cos a4>(x1 ): V: COS a<;~(x) : V ~ 
1 

npHMeHeHHe 3aKOHa HH.IJ.YKUHH 3aBeprnaeT .IJ.OKa3aTeJIbCTBO B CJIY­

lIae k = O. B03bMeM Tenepb a c;;. [0,17/2).1--13 HepaBeHcTBa (3.4) nOJIYIIHM: 

n 11 

< n :c08a4>:v(x j )stna(4>(Y) + ll~c(71)(Y»:v> 1\ ::; 


1
 

n 71 0 
.$ < n : 008 a4>: V (x i) : C08 a4>(Y) : V > 1\ 

1 = 1 

OTKY.IJ.a Cpa3Y CJIe.IJ.YeT 

n 	 71 
< 	 II : Cosa¢(x l ): : sinac,b(y): > = O. 

1=1 V V <Xl 

3JIeMeHTapHbIH paClleT TOr.ll.a .IJ.aeT 

n 	 It 
lim < n :oosa(4)(I:I) + lI*c(71)(X.»: n :sina(c,b(y.) + 

Q"'OQ i= 1 An 1 V j 1 J 

71 n It 	 71=0 
+ 	 II*c(71)(Yj ):V>A < II :cosa4>(xi):v n :8inac,b(Yj ):v>

A n 1=1 j=1 "" n 

C JI e.ll. C T B H e 3.2 

1. npe.IJ.nOJIO:>KHM, ICfO V - TaKoe, r.IJ.e HopMa onepaTopa .V 1/2 H3 npo­

cTpaHcTBa Ll(Rd) B npocTpaHCTBe L2(Rd) KOHe'lHa. Tor.ll.a MHO)KeCTBO 
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§r(Z) peryJUl:PHhIX Mep rHfi6ca MR npoH3BOJIbHOrO Z> 0 RBJIReTCR KOM­

naKTHhIM B TOnOJIOrHH cJIa60H CXOAHMOCTH. 

2. nYCTb." zi O. TorAa Mepa < >;'(Z) RBJIReTCR 3KCTpeMaJIbHOH <pa30H 
B MHO)t(eCTBe § r (Z). 

.D;oKa3aTeJILCTBO 

1. ,UnR xapaKTepHCTH'leCKOrO <PYHKUHOHaJIa Mep!;>! < > ~ (Z) HMeeM 
CJI~yJQm;ee npeACTaBJIeHHe: 

t;¢<f) >11 (Z)<e A 

1
 
"" e 2 n:o :1 ( d(x)n n [e (a t (hSAc)(X i ) 


/\ 0n 1 =1 x 

~$AC<f. f) "" n 

n 
x < n : e 1al a ¢(Xi ): e 1aal n'Ac(11) (111) TJ 


1 = 1 V > /\ (z) • 


OTKYAa CJIenyer ,C HCnOJIb30BaHHeM HepaBeHCTBa (3.4), OueHKa (OAHOpOA­
HaR B 11 ) : 

<e (,(f) >11 <
A 

(R8()2 V(f,f) (3.7) 
1Re(h S c) (x) 2 

< e .exp(z f d(x) [Ie /\ -Ill exp -i-V(O». 
Rd 

HCnOJIL3YR npRMble BbIKJIa,nKH oueHKH (3.7), MO)t(HO HX paclllHpHTh AO 

oueHKH, OAHOPOAHOH no A; AJIR Bem;eCTBeHHbIX ';=t HMeeM 

t2 a2 

t¢(t') 11 - V(f. f) 2" YeO) 


<e >/\ ~e 2 exp(ltlz(e ).fIV*tl(x)dx). 


Hs 3TOH oueHKH CJIeAyer, 'lTO MHo)t(eCTBO RBJIReTCR npeKOMnaKTHbIM. Hc­
nOJILSYR oueHKY; 

1/2 1/2
II Vfll L ~ IIIV 111 12 , !IV fI, L IiVl/21111.2 ·V(t,f), 

1 ' 2 

12 

IIOJIY'laCM 

r 2 
(Ret".L V(f. f)

(¢ (r) TJ -2-- Re (i c' • V cr. C) 

<a > /\ I $ e e 

OTKYAa cpa3y CJIep,yeT 

<¢2(0 > TJ I < constV(f. f) .
;\ ­

n03TOMY MHO)KeCTBO ~~ r (Z) KOMnaKTHO. 

2. 0603Ha'lHM 'lepe3 a~ (z) MHO)KeCTBO MapTHHa-tlbIHKHHa §r (z) . 

TOI'Aa 113 06men T~Opl1l1 (eM., Hanpl1Mep, pa60ThI "12.13') CJIeAyeT, 'lTO 

AJIR BCRKOI'O IJ. ~ ~ r (z) cymecTByeT PAHHCTBeHHaH S('POflTHOCTHafl Mepa 

PIJ. C HOCI1TeJIeM Ha a~ r (z) TaKaH, 'lTO BepH() CJIeAYW1uee I1HTerpanhHoe 

npeACTaBJIeHHe ~ 

Il ( Ad p (AL
IJ. 

a~ (z) 
r 

L1,eJIoe MHO)KeCTBO a~ (z) MO)KHO nOJIY'lHTh, 6epfl CJIa6bIe npeAeJIbI w -limIlA' 
BhI6HPaH COOTBeTcTB~mHM cnoc060M TJ';;:: S'(Rd). H3 npeACTaSJICHI1H (3.8) 
TOI'Aa CJIeAyeT, 'lTO 

n 

n :cosa¢(x.): ) ( A(. n cosa¢(Xj) :V) dp (A). 


j 1 1 V 


n 

a(C! 1 "" 1 f1 
t;I r (z) 

113 3TOI'0 npeACTaBJIeHHH, npeAbIAymeI'O 3aMe1laIlHH H KOppeJIHUHOHHOl'O 

HepaBeHCTBa (3.4) t:JleAyeT, 'lTO Mepa p Ji 0 AOJI)KHa HMeTh HOCI1TeJIh Ha 

OAHOTO'le'lHOM 3JIeMeHTe MHO)KeCTBa a~ (z) ."" 
r 

C JI e ACT B 11 e 3.3 

JlJIH np0I13BOJIhHOI'0 Z» 0 Mepa Il (z) HflJlHeTCH 3KcTpeMaJIhHOH q:.a30H 

BO MHO)KeCTBe I:, j; r (z). ""­

JloKa3aTeJIhCTBO 

KoppenHUHOHHbIe HepaBeHC-;TSa (3.3, - t :3,4) BepHbl TaK)Ke B crry'lae, 

Konla rayccoBcKaH 'laCTh 3aMeHeHa V. 1I0:noMY MO)KHO npl1M€HI1Th ap­

I'YMeHTbl, HCnOJIh30BaHHbIe AJIR AOKa3aTellhCTBa cne;lCTBHH 3.2. 
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§ 4. HE3ABHCHMOCTh CBOBO,llHOfl3HEPrHH 

OT rpAHHqHbIX YCJlOBHfI 


B :lTOM naparpacpe Mbl ,nOKIDKeM He3aBHCHMOCTb TepMo,nHHaMHtIeCKoro 

npe,neJIa CBo6o,nHOH ::meprHH OT THnHenlblX rpaHHenlblX YCJIOBHH B KJIaCCe 

V -peryJIRpHbIX Mep. 
Ha'iHeM C TOenlOrO onpe,neneHHR KJIaCCa KOBapHauHll, ,nJIR KOTOPblX 

MOiKHO npoBeCTH TaKoe ,nOKa3aTeJIbCTBO. 

On p e,n e JI e H H e 4.1 

By,neM rOBopHTb, tITO KOBapHauHR V peryJIRpHa B CJIY'lae, Konl;a cy­

LUecTByeT ,nOCTaTO'lHO 60raTblH Ha60p TaK Ha3blBaeMbIX CTporo V-perYJIRp­
HbIX 06JIaCTeH A c R d, KOTOpble onpe,neJIRlOTCR CJIe,nylOLUHMH yCJIOBlffiMH: 

CYLUecTBYlOT ,nBe CPYHKUHH F: (0, "") ... [0,00), G: [0,00) ... [0, "" ) , 
HenpepblBHO H MOHOTOHHO y6bIBalOLUHe, TaK 'ITO BepHbI oueHKH 

112 C 1/2 C 
V IKAc(X,y) I:: F (dist(x,A »F (dist(y, A nO(dist(x,y». (4.1) 

x.y (,; IntA 

,llonOJIHHTeJIbHO npe,nnOJIaraeM, 'ITO CPYHKUHR F(r) HMeeT HHTerpHpyeMYlO 
aCHMnTOTHKY BHAa r -d+E ,f> O. Kor,na r .0, H TaKYlO iKe aCHMnTOTHKY, 

Kor,na r to. <I>yHKUHR G OrpaHH'leHa B HyJIe H HHTerpHpyeMa Ha 6ecKOHe'l ­

HOCTH. Ha60p MHOiKeCTB 06JIa.naeT CJIe,nylOLUHM CBOHCTBOM: 

t sup I 1 r dx F(dist(x. A c» I < "". (4.2) 
A laAi + Ea05(8<1 	 A 

TepMHH ",llocTaTO'lHO 60raTb!H Ha6op" 03HatIaeT, tITO ,nJIR npOH3BOJIbHOro 

cpHJIbTpa lA' I , cxo,nRLUerOCR K R d pa3YMHbIM 06pa30M, cYLUecTByeT MOHO­

TOHHaR nOCJIe,nOBaTeJIbHOCTb CTporo V -peryJIHpHbIX 06JIaCTeH (An)' KOTOPYlO 
MO)KHO BnHcaTb B cpHJIbTplA' !. 

H3 YCJIOBHR (4.1) CJIe,nYeT, tITO BHYTpH Ka)K,UOrO CTporo V -peryJIRp­

Horo MHoiKecTBa (sV-perYJIRpHoro) 

K AC(x, x) 	 lim KAC<x. y) 
x-+y 

RBJIReTCR HenpepblBHOH cpYHKQHeH. Tor,na H3 oueHKH (4:2) CJIe,nYeT, tITO 

K A c(x. x) HMeeT no KpaUHeH Mepe HHTerpHpyeMble OC06eHHOCTH Ha rpaHH­

uax 01\. 
BOJIblllHHCTBO pe3YJIbTaTOB 3Toro naparpacpa ,nOKa3bIBaeTCR npH 60JIee 

CJIa6bIX YCJIOBHRX perYJIRpHOCTH V. TOJIbKO TeopeMa 4.1 npe,nnOJIaraeT 
CHJIbHyW perYJIRpHOCTb V B CMblCJIe onpe,neJIeHHR 4.1. 

o n p e ,n e JI e H H e 4.2 

KOBapHauHlO V 6y,neM Ha3blBaTb cJIa60 perYJIRpHOH B CJIyqae, Kor,na 

cYLUecTBYeT ,nOCTaTOenlO 60raTblH Ha60p TaK Ha3b1BaeMbIX cJIa60 peryJIRp­
HbIX (wV-perYJIRpHbIX) 06JIaCTeH I A I, KOTOPbIe onpe,neJI.IUOTCR, B CBOro 
OtIepe,nb, CJIe,nyroLUHM CBOHCTBOM: B perYJIRpHOH o6naCTH A R,npo KJf(x. x) 

RBJIReTCR HenpepbIBHbIM H CYLUecTByeT HenpepbIBHaR, MOHOTOHHO y6bIBaro­
tq.aIl CPYHKItlliI F: (0. "") ., [0,00) C aCHMIITOTHKaMH KaK B onp. 4.1. H Ta­

KaR, tITO BepHa oueHKa 

(4.3)
X ~VIntA KAO (x. X) $ F(dist(x. A(/, ». 

KpOMe Toro, HMeeT MeCTO HepaBeHcTBO: 

-l-f' 
(4.4)S1,lp 1loA I r F(dist(x. Ac» dx I < 00. 

O<E'<l A 

HaenleM C HeKOTopblX nOJIe3HbIX oueHOK CPYHKUHOHaJIOB OT nOJIeH n'" (TI) , 
KOTopble MoryT HaUTH npHMeHeHHe B no,no6HblX HCCJIe,nOBaHHRX. By,neM 

rOBopHTb, tITO noCne,nOBaTenbHOCTb (An) OrpaHH'leHHblX 06JIaCTeH wV ­

,nonYCTHMa (COOTBeTCTBeHHO sV -,nonYCTHMa) TOJIbKO Tor,na, Kor,na Bce 

An RBJIRIOTCR wV -peryJIRpHblMH (COOTBeTCTBeHHo sV-perYJIRpHbIMH) H 
An RdMOHOTOHHO. 06JIaCTb A CR l\.ra3blBaeTcR 06JIaCTblO KpyroBoro THna, 

Kor,na,nJIR Bcex 0 < P < .!.diam(A) HMeeM OUeHKY 
- - 2 

A Ix ~ Int A Idist(x, oA) > p I - (diam(A) - p) 
d-l 

• 
p 	 -

OueHKa (4.1) 

nYCTb (A n) H (Yn ) ,nBe WV-,nonyCTHMble nOCJIe,nOBaTenbHOCTH, TaKHe, 

tITO diet(Yn' dAn) ... ""I Kor,na n ... 00. Bo3bMeM 1.1. to; R(Vl 

Tor,na cYLUeCTByeT CPYHKUHR 

C 1 : S' (R d) .• [0, 00 1. 

KOHeenlaR 1.1. nOtITH Be3,ne, TaKaR. tITO ,nJIR npoH3BOJIbHOrO e,nHHHenloro 
Ky6a llcRd BepHa oueHKa 

r "he (TI)2(x)dx ~ C 1 (TI)F(dist(Ll, o,An)/3 
II n 

KOTOpaR HMeeT MecTO .lI.JIR Bcex /3 H IYn J TaKHX, tITO 
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llCYn ; n>no: 
o 

. I-f3 
2 F(dist(Yn , aAn» -IYn: <00. 
n 

.lloKa3aTeJIbCTBO 

I1CnOJIb3YH HepaBeHCTBO qe6bIllleBa If perYJIHpHOCTb Il, HMeeM 

IlITJ ~S'(R )1 { II* (1) (x)dx;:: .!..F(dist(ll,aA ) 1 ::; 
n 6. C c('ln) II ( 

( dxll( n: (TJ)2(X»c
II 1\n< ( 2 I < 

n [F(dist(ll',-a"-A--)-]"""f3­
ll~c(Yn) n 

~ ('.e 2 2 [F(dist(ll,aA »] I-f3 <n

n II ~ c(Y )
n
 

< (·e" 2 IY I [F(dist(Y ,aAn »] I-f3 
n n 
n 

OueHKa CJIe,nyeT H3 Toro, qTO ( MO)!(eT 6bITb npOH3BOJIbHbIM qHCJIOM. 

OueHKa (4.2) 

nYCTb Il ~ R(V) H nycTb A w-V -peryJIHpHo. Tor,na cyw;ecTByeT CPYHK­
UHH: 

C 2 (A , .): S' (R d) -> [0, O()] 

KOHequaR H Il nOlITH Be3,ne TaKaR, qJO ,nJIH npOH3BOJIbHOrO e,nHHHtlHoro 
Ky6a llcA BepHa oueHKa 

(II~c(TJ)2(X)dX ~ C 2 (A,TJ)F(dist(1l,A 
c ))f3 

II 

,nJIH npOH3BOJIbHOrO 1 < f3 < D. 

.lloKa3aTeJIbCTBO 

I1cnoJIb3yeM CHOBa HepaseHcTBo qe6blllleBa H V-peryJIHpHOCTH, nOJIy­
qaH oueHKH: 

16 

III TJ ~ S'(Rd)1 f II* C(l1) 2 (X) dx > .!...F(dist(ll, AC)I f3 S; 
llCA II A ( 

~ ( , 2 (F(dist(x, aA)) 1-f3 < 00 

llcA II 

,nJIH 1A 1 < 00 f3 < l. 
HenpHHTHOH qepTOH oueHKH (4.2) HBJIHeTCH anpHOpHaR 3aBHCHMOCTb 

KOHCTaHTbI C20T 06'beMa A. HeKOTOpaR nOJIe3HaR HHcpopMauuH OTHOCHTeJIb­
HO 3TOH 3aBJICHMOCTH nOJIyqeHa B CJIe,nYIOIQHX ,nByX oueHKax: 

o U e H K a (4.3) 

nYCTb Il ~ R(V) H nycTb IYniH IA n 1 - ,nBe V -,nonYCTHMple nOCJIe,nOBa­
TeJIbHOCTH, JaKHe, qTO ,nJIH HeKOToporo 0 > ° 

-8 
2 I A - Y nil (JA I < "" n n n 

H 

lim dist (Y n ' A~) -> 0() • 

n 00 

Tor,na cyw;ecTByeT CPYHKUHH 

G: S' (R d) -> [0, 00) , 

KOHequaR Il - nOlITH Be3,ne, TaKaR, lITO ,nJIH npOH3BOJIbHOrO e,nHHHquoro 
Ky6a lln C An-YnBepHa oueHKa 

( II'Ac (1)2(x)dx ~ G(1) ( f F(dist(x, A~»dx) 1 + 8 

lln n II n 


OueHKa (4.4) 

nyCTb Il ~ R(V) H nycTb (An)' (Yn) - ,nBe w-V ,nonYCTHMble, KpyroBoro 
0()THna, nOCJIe,nOBaTeJIbHOCTH, TaKHe, qTO mCAn' dist(Yn ' A ~) -> ,nJIH 

n .. 00 H nycTb f3 > 1, TaKoe, lITO 2 IaAn \1- loo . Tor,na cyw;ecTByeT KOHeq­
n 

HaR Il nOqTH Be3,ne CPYHKUHH !C. 

!C: S' (Rd ) .. [0, 00] 
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TaK3'1, tJTO BepHa OueHKa: 

n" c "1]) (x) : dx :.; :r i, ry) r r K c (x, x) dx 1Ii 

u ~n \ -y ~n 


1\ n- 1 n ' n n 

lIGKa3are.i1bCTBO 

OnpelleJIHM CO (A n - Yn ) KaK oObe)J,HHeHHe T3KHX ellHHHtJHbIX Ky6oB. 

KOTopble ueJIHKOM COllep:liCaTCH B MHO:>KeCTBe Int An H npHMhIKalOT K rpa­

HHuaM MHO:>KeCTBa An' Torlla k + 1 reHepauHlO C II. + 1(A n- Yn) onpelle.flHM 

KaK coellHHeHHe Ky6oB, KOTopble uemiKOM COllep:>KaTCH B MHO:>KecTBe 

(.\ n - Yn) - C k (.\ n - Yn) H npHMhIKalOT K Ky6aM k -TOH reHepaumf. 

HMeeM ::meMeHTapHYlO oueHKY 

( dxK.\c(x.x)?: ~ ~ r dx K A c (x, x) > 

,\ rl Y n ' nil.", 0 L\ ,;;; cit (An-Y ) L\ n
n

(dxK c (x, x) =C> 1. , A n\' 

:J. ~ coL\-Y n) n 


Tenepb HcnoJlb3yeM HepaaeHcTBO qe6blllleBa H perYJIHpHOCTb Jl H A : 

Jl 11) .:; S / (R d) I f III* (.,,}(X)ldx>.!..[ f KAC(X,x)]/iI<
AC f ­

n An- Yn n I\-Y nn 

f Jl (I fl AC (7I)(X) Ddx 

An-Yn n


< (. ~ ------------- < 
- n r K c (x, x) dx Jf3 ­

A _ Y An 

n n 

aA 1­.:s ( . C • 1 r dx K c (x, x) 
f3 

n ' < 
n A 

An-Yn n 

< t·C' ~ laAnI1-f3 < 00, 

Tenepb Mh[ rOTOBbI AOKa3aTb OCHOBHO" pe3YJlbTaT :nora naparpacjJa. Mc­

nOJIb3yeM HepaaeHCTBO MeHceHa: 

Z A(Z) = z~=o (z). z X(Z) ;?! 
Z ~=o (Z) 

z r d(x) : e ta¢ . ian ic("')
A ·v(~(e 1)1\ ­

.,,=0 .,,=0 ) > :? Z A (z) Il A (e 

2a.,,==0 TKAc(x,x) lcln*Ac("') 0 (. e tal/>: (x))), 
> Z A (z) exp(z r d(x) e (e -l)IlA' sAc 

A -

OTKYAa cneAYeT 

-lilA 
p~ (z) = in(Z ~ (z» '< 

~2 K \c (x.x) lcl flA c(.,,)(X) 
$ _ p \ (z) _ _z_ r d (x) e 1 ( e -1) <: e lclc/(X): ' (x) > 0 • 

J \AI A - SAc A 

npHMeHHH CHOBa HepaBeHCTBO MeHceHa, nonyqHM 

Z7I=O (z) 
A

Z 1'" 0 (z) '" Z X(z) • > 

Z A(z) 


2a

:::. Z ~ (z) exp(-z ( d(x) TKAC(S, s) lcl fl* C (x) " (. e tac/(x~ )),
A e (e A -1)IlA . SAc 

oTKYAa HMeeM 

tafl *c( 71) (ll) 

p 7I==O(z) < p "A(Z) + Z r d(x) (8 ~ -Oil" (: e lcl¢ : (x». 


A - A - A V 


TaKHM 06Pa30M, :Mh[ HamnH cneAYIDlUHe OUeHKH: 
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i(lIl*C<71)(X) . 
-zfd(~(e 1\ -l)J.tA<:e1a<b:V(X»;:;: 

A 

71 71=0 
::: P A (z) - P A (z):5 (4.5 ) 

taIlAc (71) (x) iacP z 
<- r d(x) (e - l), J.t 0 (: e : v (x» . 

A - A 

Tenepb OTMeTnM, tITO n3 oueHOK (4,1), (3.3) n (4.4) cne.nyeT, tITo ,rUIH 

npon3BonbHOIif wV -,l1.onycTnMoH nOCne,l1.0BaTMbHOCTn (An) KpyroBoro 
Tnna lJMeeM 

lim (I;> ~ (z) - P A(z)) = 0 
D"''''' n D 

,l1.nH QotITn Bcex 71 ~S' (R
d
), Kor,l1.a J.t ~ R(V). "IT06hl ,l1.OKa3aTb no, BQ3bMeM 

npon3BonbHYlO wV-,l1.0nYCTnMYIO nOCne,l1.OBaTenhHOCTh KpyroBoro Tnna (An)' 
CHallaJIa npe,l1.nonomnM, tITo <PYHKUllH F n30ueHKH (4.3) nMeeT 3KcnOHeH­
IUlanhHO 6hlcTpoe y6bIBaHne Ha 6eCKOHetIHOcTn. B03bMeM wV-perynHpHYIO 
noCne,l1.0BaTMhHOCTb (Y ) TaKyID, tITO yeA n liPl dist(A , aAn) = "".n 

n n n D"'''' 
PaccMoTpnM BepXHlOIO oueHKY Ha Pa3HOCTh CBo6o,l1.HhIX ::meprnH n3 

<p0pMynbl (4.5): 

Ip 11 (z) _ pO (z) I ~ 
An An 

z 1an*c (71)(1)_0 ia 
< _ f d(!,) (e An - 1) I J.t 71- ( : e . cP : V (x» < 
- IA I A An 

n n 

2a iallAC (71)( x)< z TV(O) 


J d(~) len -I! +
- lA:Ie 
Y n 

2
a ta n* c( 11) (x)
+ z -2 V(O) 
--e f d(x) Ie An_II < 
Ani An-Yn ­

20 

2 
~V(O)
2 IYD'< e V, C1 (71) + 

(12 
1 TV(O) f3 

+ -e [f dxK C (X, x)] '~(71) < (4.6) 
IAnl A-Y' An 

n n 

Lv(o) IY __D, C 1 (71) +2 I 

< e IAnl 

2 Ca dist(Y ,An)TV(O) n c f3-BI11st(A,An )] ~71) <e 

IA I k = 0 A~ c (A -Y ) 


+e -[ I. I. 
,n k n n 

2 

a V(O) 


< e ~ .C1lnJ + 

\An l 


An 1-1 [diam(A )] f3(d-l) 1 - e ....() dlst(A,A() )n [ ____-- n f3 
+ c' . ~I)(71) 1- e-O-----] 

OTCIO,l1.a BbITeKaeT cne,l1.YIOl1:(llH <paKT. Ecnn npe,l1.nOnO:iKllTb, tITO Y nMeeT 

CBOHCTBO 

-1' f3 IYnl 
lim IAnl ICiAn I 0, lim -- = 0, 

n"' oo n ... "" IAn 1 


TO, ncnonb3YH oueHKn (4.3). oueHKY (4.4) <popMyny. (4.6), nonytInM. 

tITO 

-- 71 

lim I P A (z) - PA(z) = 0. 

n''''' n n 
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npl1MeHHH aHallOrHlIHble BbIKJUl,LU<H K HH)KHei1 OueHKe (4.4), rronyqaeM 

lim P 11 	 (z) _ p" (z) o. 
An }\n

n-+"" 

Teo p eM a 4.1 

nyCTb V 6Y)l;er w -peryJIHpHblM rrOTeHUHallOM, (An) - npOH3BQJIbHaH 

()- V -)l;OrrYCTHMaH nOCJIe)l;OBaTeJIbHOCTb KpyrOBoro nma. B03hMeM /l ~ R(V). 

Tor)l;a MH nOllTH Beex 11";; S' (Rd) 

lim p ~ (:0:) ~ p~(Z) 
n-"'O(;); n 

1 
cywecTByeT H pasel-j p" (z) )l;JIR Bcex z ~ R . 

"" 

)1oKu3aTenbCTBO 

B CYLUHOCTH, Mbl )l;OKa3allH 3Ty TeopeMY B paCCYlK.neHHHX, rrpHBe)l;eH· 

HblX HenOCpe)l;CTBeHHO nepe)l; ee CPOPMYJIHPOBKOJi. B CJIY'Iae. KOr)l;a F HMeeT 

TOJIhKO CTeneHHoe y6hlsaHl1e. HCrrOJIb3yeM CJIe)l;YlOI.UHH rrpoCToi1 aprYMeHT 

dl~ I. (Y n .A~) 
c 1. diam(A k)d-l F(dist(ll, Ac»fJ < nk .c 0 	 n 

dist{Yn,aAn) 

< c' 1 F ) fJ . (diam (A n » d 1 < 
- k=O 

"" < en !aA L F(k» {3
n 

k =0 

BMeCTe C YTBep>K)leHHeM MaK JlopeHa. Tenepb HaMeTHM )l;OKa3aTeJIhCTBO 

paBeHCTBa P 11= 0 (z) = p (z). KOTopoe Ha H3hlKe CTaTHCTH'leCKOH Mexa­

HHKH 03Hallae~, liTO cBo6oJ[HaH ::.mepI'HR C n0J10BHHHbIM YCJIOBHeM THna 

YCJIOBHH )1HpHXJ1e pasHa CBOGOJ[HoJ:i 3HcprHH CHCTeMbl c rrYCTblM rpaHHlI· 

HblM YCJ10BHeM. 

22 

n p e)l; JI 0 )K e H H e 4.] 

npe)l;nOJIOlKHM, q:ro V HBJIHeTCH S -perynHpHbIM nOTeHUHaJ10M. nyC1'l'. 

p. ~ R(V)H nyCTb (An) - rrpoH3BOJIbHaH (A n) sV - )l;OnyCTHMaH noCJIe.t(oB8.­

TeJIbHOCTb. Tor.na BepHo paeeHcTBo 

P~ (z) 	 lim P A(z) = lim PA (z) "" P"" (z) 
n"'"" no.... "" n 

)l;JIH /l nOq:rli Bcex 7J H Bcex z ~ R1. 

.lloKa3aTeJIbCTBO 

JlnH na,paMeTpa t ~ [0,11 orrpe)l;eJIHM HOBYlO KOBapHaUHlO: 

V A (t)(s, y) tV(s, y) + (1 - t) S e (x, y) . 
,\ 

Tor.n.a HMeej\1 paeeHCTBO 

1 d t 
P \ (z) - P (z) r -P (z),


1 n A0 0 dt A 
n 

r)l;e, rro onpe)l;eJIeHHlO, 

t 1P (z) = - --m(p. 0 (espz r : cosacb: (x) dx). 
An IA n I vA (t) A V 


n 


)lHcpcpepeHUHpoBaHHe )l;aeT paeeHCTBO 

Z 	 t 
P 0\ (z) - P (z) - I dx K AC (x, x) p. A (: oosacf;(x) : V ) ­

1 n An 
 IAol An n 0 

Z2 r dxdyK c(S,y)p.t (:sinacf;(x): :sinacf;(y): ).
A A V V


A An n n 


MCrrOJIb3YH 3JIeMeHTapHLIe oueHKH 

2 
Ip. ~ (:cosa¢:v (x» I .s eXP(TV(O)) , 
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IIIA(: sin a¢: V(x) : s:1n a¢: v (y»! :s exp (a 2 V(O» 

BMecTe C OneHKaMH (4.1) Ii (4.3), a TaKiKe cBOHCTBa <PYHKUHH F H G H3 

onpe.u.eneHHR 4.1., nerKO .u.OKa3aTb, tffO 

lim (PA (3) - P A (z» = O. 
n........ n n 


§ 5. llPHMEPbl H KOMMEHTAPHH 

1. MapKoBcKHe nonH 18-10,14· 171 

KOHCTpYKTHBHOe OllHcaHHe npoeKTopoB nA C B npoCTpaHCTBax Mep 

Ji(V) H3BeCTHO aBTOpy TonbKO B cnyqae, KOr}:.t;a npeo6pa30BaHHe cI>YPbe 

V (k) nOTeHUWUIa o6paTHo npOnOpnHOHaJIbHO CTporo nOJlo:lfG!TeJlbHOMY 

nOJlHHOMY: V (k) = [P (k)J -1 • Tor,l1.a KOBapHaQHH 3aAaeTCH OCHOBHOH <PYHK­

UHeH PpHHa nOJIO:>KHTeJlbHOrO rHnep3cJlJlHnTHtleCKoro onepaTopa P (-iV) C 

nOCTOHHHhlMH K03QJ<pHUHeHTaMH. B 3TOM cnYtlae npocTpaHcTBO }{ (V) ­
KJlaCCH'leCKOe npOCTpaHCTBO Co60neBa, COOTBeTCTBYIOruee onepaTOPY P(-iV). 

)J..rrH onepaTOpa P(-iV) BH,lJ.a P(-i V) = .ft (-~ + a i ), 0 <a 1:S: (I2S;; .. ·MO:>K­
1= 1 

HO onpe,l1.enHTb IIIf' a TaK:>Ke II*AccneAyrolUHM 06pa30M. 

ilpe.u.nOJlO:>KHM, tffO 06nacTb A HMeeT rpaHHUY KYCO'lHOro KJlaCCa 

C"" . CHatlaJJa B03bMeM f ~ C:(R
d ) . Tor,l1.a npoeKUHH nAC(!) 3JleMeHTa 

t onpe,l1.eJlHeTCH KaK pelleHHe cne,l1.YIOrueH nmep3JlJlHnTH'leCKOH rpaHH'lHOH 

3a,!].a'lH: 

P(-i ) 11 Ac(f)(x) 0, x~IntA, 

a~ (ltAc(f)(x) =U.l~ f)(x). :x ~ FrA =(JA, f = 0, ...• n - I , (5.1 ) 

f 
r,l1.e an 0603HaqaeT nopMaJJbHYIO npOH3BO,l1.HYIO nopH,l1.Ka f Ha rpaHHue 

aA. ,1l.nH npOH3BonbHoro f <; }((V) ero npoeKUHHllj.c(f) onpe,l1.enHeTCH 

KUK 	 cJla60e peUIeHHe rpaHH'lHOH 3a,l1.aqH THna (5.1). B npe,l1.nOJlOlKeHHH 

o BbmOnHeHltIH HeKoTopbIX KOHH'leCKHX CBOHCTB AJlH rpaHHUbl all. ,l1.0Ka3bI­

BaeTCH e,l1.HHCTBeHHOCTb cna6oro peUIeHHR 3aAatlH (5.1). OTMeTHM 3TO H3 

rHnep3nnHnTlf'lHOCTH 3a,!1.a'lH, OTKY,l1.a CJle,l1.yeT TaK:>Ke, tffO cJla60e pelleHHe 

HBnJIeTCH aHaJJHTHqecKOH <PYHKUHeH BHYTPH A 118/. 
3TH KJlaCCH'leCKHe pesynbTaTbI 6bIJlH paCUIHpeHhI B pa6oTax/ 9 •10 , 14-17/. 

TaM :>Ke ,l1.0Ka3blBaeTCH (npH HeKoTopblX TeXHHtleCKHX ycnoBHHx reoMeTpH­

tlecKoro THna, HaJJOlKeHHbIX Ha aA), tffO MH I"'~ nOtffH Bcex /l ~ s' (:ad) cna-

OaR sa.u.atla (5.1) XOPOllO nOCTaBneHa H HMeeT e,l1.HHCTBeHHoe cJla60e pelleHHe, 

KOTopoe BHyTpH o6nacTH A HBJlHeTCH aHaJJHTHtlecKOH <PYHKUHeH. 3T0 onpe­

,l1.eJlHeT • IIAC( ¢) RaK aHanHTHtlecKYIO <PYHKUHIO BHYTPH A AJlH IL;' - nOtffH 

Bcex ,po B CJlYtlae SAc onpe.u.eJlHeTCH KaK <PYHKUHR rpHHa pacllHpeHHR cI>PH,lJ.­

pHxca onepaTopa P(-iV). 3aAaHHOro Ha C;(A). TIpHMble BblKJlaAKH ,l1.aIOT, 
n 

tCfO AJlH P(-iV) = II (-L'l+at) H tffO B cnytlae a1>O, S.c 3KCnOHeHUHaJlbHO 
1= 1 1\ 

6blCTPO y6blBaeT. TIPHMOH CtleT ,l1.0K\l3bIBaeT B 3TOM cnyqae, tffO oueHKa (4.1) 
BepHa, H tffO F H G 3KcnOHeHUHaJJpHo y6blBaIOT. B cnyqae n < d, V(O) = "" , 

H Tor,l1.a HaAO Hcnonb30BaTb (-perynHpH3auHlO (CM., HanpHMep, pa60­

Tbl /19,201 ). HTaK, Mbl BH,lJ.HM, 'ITO MapKOBCKHe KOBapHaUHH npe,l1.CTaBJlH­

lOT C060H 60raToe MHO:>KeCTBO npHMepOB, AJlH KOTOPbIX pa60TaeT npeAJlO:>KeH­

HaH HaMH TeXHHKa. 
OTMeTHM erue pa60Tbl /21 ,221 , r,l1.e npH HCnOJlb30BaHHH MeTO,l1.0B 3B­

KnH,lJ,OBmi. KBaHTOBOH TeopHH ,l1.0Ka3MJa TeopeMa 1 AJlH cny'laH d =2. n = 1 , 

al>O. 
2. 	 Bo3MO)KHOCTb CnOHTaHHOrO HapyUleHHH TpaHCnHUHOHHOH cHMMeTpHH. 

PaccMoTpHM YPaBHeHHR .!l-JI-P AJlll cny'laH rayccoBcKOH MepbI 

(5.2)
I"' 0 E 0 i-I}; (A C ) I '" IL (-) . 


ILv 


d
EcnH cyruecTByeT HeTpHBHaJlbHoe pelleHHe B npocTpaHCTBe S ~ (R ) ypaBHe­

HHH 

-1 	 (5.3)Pv 	 (-iV)f(x) =0, 

r,l1.e Pv - cneKTpaJJbHaH nnOTHOCTb KOBapHaUHH V, TO <pOPMaJlbHble BbIKnaA­

KH npHMO ,l1.0Ka3bIBaIOT, 'ITO Bce 3KCTpeMaJlbHble peUIeHHH ypaBHeHHH .!l-JI-P 

HCqepnblBalOTCH BceMH MepaMH raycca /1 ~ r C KOBapHauHeH V H MaTeMaTH­

qeCKHM OlKH,lJ.aHHeM f H HX BblnyKJlblMH KOM6HHaUHHMH. B cnyqae MapKOBC­

KHX KOBapHaUHH 3TOT <paKT ,l1.0Ka3aH CTporo B pa60Te /23/. O,l1.HaKO MeToAbl 

3TOH pafiOTbl cYUleCTBeHHblM 06pa30M Hcnonb3YlOT MapKOBcKoe CBOHCTBO, 

TaK 'lT0 HeHCHO, KaK nepeHeCTH 3TOT pe3ynbTaT Ha 06lUHH CJtY'laif . .!lOKa3a­

TenbCTBO Toro, 'lT0 npoH3BOJlbHOe peUIeHHe ypaBHeHHH (5.3) onpe,l1.eJlHeT 

HeKOTopoe 3KCTpeMaJJbHoe peUIeHHe ypaBHeHHH .!l·JI-P, MO)KHO nonyqHTb 

B ofirueM cnyqae, O,l1.HaKO Bonpoc 0 nonHOM onHcaHHH rpaHHUbl MapTIDia­

.!lbIHKHHa MHOlKeCTBa peUIeHHH OCTaeTCH OTKpbITbIM. MbI BH,l1.HM, 'ITO YlKe 

Ha ypOBHe raYCCOBCKHX Mep MOlKeT HMeTb MeCTO CBOHCTBO CnOHTal-IHoro 

HapYUIeHHH TPaHCJtHUHOHHOH HHBapHaHTHOCTH. Ha OCHOBaHHH :nora H HeKO­

TOPblX <pOPMaJJbHbIX BblKJlaAOK MOlKHO O)KH,!1.aTb, 'ITO ,l1.alKe ,l1.nH Z ~ 0 cyrueCT-

BOBaHHe HeTpHBHaJJbHbIX peUIeHHH yprumemm (5.:3) ,l1.on)KHO npHBo,l1.HTb 

K nOHBneHHlO TpaHcnHUHoHHo-HeHHBapHaHTHhlx peUIeHHH COoTBeTcTBYlOruHX 

ypaBHeHHH .!l-JI-P. 

24 26 

http:BH,l1.HM
http:MeTO,l1.0B
http:BH,lJ.HM
http:nopH,l1.Ka


3. JlononHHTenLHhle 3aMeqaHHH 
a) He cyru:ecTByeT HHKaKHX cOMHeHHH B TOM, 'ITO pe3ynbTaT TOOpe­

MI.I 2.1 aepeH ,u,nR uenoro MHOJKeCTBa ~r(Z), a He TonbKO ,u,nR '~r (z) • 
IlO-BH,lJ,HMOMY, TonbKO npHMHTHBH3M TeXHHKH, HcnOnb30BaHHOH npH ee 
.u;OKa3aTenbCTBe, He pa3peillaeT HaM nonytmTb60nee CHJ1bHbIH pe3ynbTaT. 

6) TIo,u,qepKHeM, '11'0 Ha cero,u,HRIllHHH .u;eHb He cyru:eCTByeT H 3<P$eK­
THBHOH B npHMeHeHHRX ¢l0pMynHpoBKH 06ru:eH TeopeMbI Jl06pYIllHHa 
o e.u;HHCTBeHHOCTH ,u,nR ¢lYHKUHOHaJ1bHbIX Mep rH66ca. 

B) HHTepeCHOH 3a.u;a'leH RMReTCR Bonpoc 0 rn06aJ1bHOM MapKOBCKOM 
CBOHCTBe Me(lhI .1-( "" B cnyqae HCXO,u,HOH MapKOBCKOH KOBapHall;HH V. 

r) HHTepeCHO OTMeTHTb, tITO H3 3KCTpeMaJ1bHOCTH AJIR Bcex z::: 0 Me­
pbl IL ",,(z) cne.u;yeT ee KnaCTepHoe CBOHCTBO. 3TO .u;aeT npHMep CHTyau;HH, 
Kor,u,a B OTCYTCTBHe $eppOMarneTH3Ma H3 KJIaCTepHOro CBOHcma .u;.l'IYXTO­
'lellHOH q,YHKll;HH J1. "" (<,b(x) <,b(y) cne.u;yeT KnaCTepHoeCBOHCTBO MepbI. 
TIo 3TOMY Bonpocy eM. pa60TY /20.' 

H xoqy n0611an;mapHTb npo¢l. P .J1.Jl06pYIllHHa 3a HHTepec K ::nOH pa60Te. 
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H3na-reJtt>ti(JII1 01J'~H OG1,cJIHIIf!HIIoro lHtcTHT)'ta HnepHbtX Hctne.noaaHI!P 

renepaK P. P17-87-12 
TpHrouoMeTpHqecKHe B03MYI..Qeuua rayccoacKHX 
o6o6I..QeHHbiX noneu. CnyqaH: CHJihHOH CBH3H 

HcCJie,IzyiOTCH cpyHKJJ;HOHa.JihHhie ypaaueHHH ,U-JI-P, onHChiBa­
IOI..QHe KJiaCCHqecKHe HeHTpa.JibHbie CHCTeMhi qaCT~, B3aHMO,D;eH­
CTBYIOI..QHX c noMOI..QhiO napuoro, nono:>KHTeJibHo-onpe.neneuuoro 
llOTeHIJ;Ha.Jia. C HCllOJib30BaHHeM HeKOTOpblX KoppeJI.fll.I;HOHHbiX 
HepaBeHCTB THna HepaaeHCTB )I(HHH6pa ,li;OKa3hiBaeTCH e,D;HHCTBeH­
HOCTb TpaHCJIHIJ;HOHHO-HHBapHaHTHOro, rH66coBCKOrO cpyHKIJ;HOHa.Jib­
HOrO COCTOHHHJI 60JibiiiOrO KaHOHHqeCKOro aHCaM6JIH. EAHHCTBeH­
HOCTb HMeeT MeCTO )J;JIH peryJIHpHblX 3HaqeHHH XHMHqecKHX aKTHB· 
HOCTeif H )J;OCTaTOlJHO perynHpHbiX noTeHIJ;Ha.JIOB. 

Pa6oTa ahmonueua a Jia6opaTopHH TeopeTHqecKoH cpH3HKH 
OHHH. 

Coo6me11He 06'he.nHHeHHoro HHCTHTYTa .R,ZJ;epHbiX uccneJJ;OBaHHH. ,lly6Ha 1987 

Ilepeao.n 0. C.BHHorpa):(oaou 

Gielerak R. 

Trigonometric Perturbations of Generalized Gaussian 
Random Fields. The Case of Strong Coupling 

P17-87-12 

Functional DLR's equations describing the classical systems 
of uncharged- particles interacting via positively defined, two parti­
cle potential,are considered. Using some correlation inequalities of 
the type of Ginibre inequalties the uniqueness of translationally in­
variant state of a great canonical ensemble is proved. The unique­
ness of solution takes place for regular chemical activities and for 
regular enough potentials. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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