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1. BBEllEHHE 

H3Y4eHHe TepMOAHHaMH4eCKHX CBO~CTB fiHoMeMfipaH npHBeno K C03Aa
HH~ HeCKonbKHX MOAene~ nonHMepoB, H3 KOTOp~X HaHfionee H3BeCTH~ 
ABYMEJ>H~e MOAenH He~r11a 11·2/ H TpeXMepHaR MOAenb H3YRM~ H AKY
I.IY 13 /B Aa11bHe~WeM - MOAenb HA/. llBYMepHble MOAenH AalOT 04eHb 
rpyfioe onHcaHHe (Ila30BorO nepexOAa B CHCTeMe nHnHAHI"x l.Iene~; 3TOT 
HeAOCTaToK OT4aCTH KOMneHcHPyeTcR B03MOlf(HOCTblO T04Horo B~4Hcne
HHR CTaTHCTH4eCKO~ CYM~. HanpOTHB, TpexMepHaR MOAeIlb AOB011bHO 
T04HO BOcnpOH3BOAHT KapTHHY nonHMepH~x KOH(IlHrypaI.lH~, OAHaKO B~

4HcnHTb ee TepMOAHHaMH4eCKHe xapaKTepHCTHKH ropa3Ao TpYAHee. 
TeM He MeHee cy~ecTBylOT no Kpa~He~ Mepe ABa npHfi11Hlf(eHHR, YAOB
11eTBopHTe11bHO onHC~BalO~He CBO~CTBa MOAenH HA: 3TO npHfi11HmeHHe 
napH~X B3aHMOAeHCTBH~ 14.51 H npl-16nHlf(eHl-1e CBofioAH~X (IlepMHoHOB 16.7/, 

0611aCTb npHMeHHMOCTH nepBoro npHfinHlf(eHHR cocpeAOT04eHa B OKpecT
HOCTH HyneBoH nnOTHOCTH nonHMepOB, n03TOMY C ero nOM~blO YAaeT
CR npaBHnbHO onpeAenHTb THn oco6eHHOCTH TennoeMKOCTI-1 B KpHTH4ec
KOH T04Ke /4/ , BTopoe npH6nHmeHHe OKa3~BaeTCR 60nee YAOB11eTBopH
TenbH~M npH KOHe4H~X 3Ha4eHHRX nnOTHOCTH; 06naCTb ero npHMeHH
MOCTH pacnpOCTpaHeHa, nO-SHAHMOMY, snnOTb AO npeAenbHO~ nnOT
HOCTH 16/, 

OAHa H3 BamH~X 3aAa4 ~H3HKH nonHMepoB COCTOHT B H3y4eHHH BnH
RHHR rpaHHI.I 06pa31.1a Ha CBoHcTBa nonHMepHoro pacTBopa. npOBeAeH
H~e 3KcnepHMeHT~ 181 YKa3blBalOT Ha cy~ecTBoBaHHe B6nH3H rpaHHl.lbI 
TaK Ha3~BaeMoro o6eAHeHHoro cnOR, B KOTOPOM nnOTHOCTb nonHMepHblx 
3BeHbeB HHme, 4eM B rny6HHe 06pa3l.la, 06bHCHeHHIO 3Toro RBneHHR 
nOCBfI~eHO HeCKonbKO TeopeTH4eCKHx HccneAOBaHH~ 19,101, npeHMY
~eCTBeHHO nony~eHoMeHonorH4eCKoro xapaKTepa.Uenb AaHHOH pa60T~ 
peweHHe MOAenH HA B npHCYTCTBHH 6eCKOHe4HO~ n110CKOH rpaHHI.I~ 

B npH6nHmeHHH CBo6oAH~X (IlepMHOHOB. B pa3Aene 2 AaHa ~OPMYIlHPOB
Ka MOAeIlH H KpaTKO H3nomeH nYTb ee peweHHR. BMeCTo cTaHAapTHo~ 
TeXHHKH MaT PH 1.1 bl nepexoAa, npHMeHReMoH 06b14HO B MOAe11flx cBo6oAHblX 
(IlepMHoHOB, Mbi Bocno11b3yeMcfI npeAcTaB11eHHeM nonHMepoB B BHAe CIlY
4aHHblx 6nymAaHH~/7/, nOAo6HO TOMY, KaK 3TO AenaeTcR B KOMfiHHa
TOpHOt~ peweHHH MOAe11H H3HHra /lli H HeKOTop~X APyrHx peweTo4HbiX 
3aAa4ax 1121, KOHKpeTHbie Bbl4HcneHHR npHBOAHTCR B pa3Aene 3, Pe
3ynbTaToM 3THX B~4HCIleHHH flB11AeTCR onpeAeneHHe P o(x) - nnOTHOCTYI 
nOnHMepOB Ha rpaHHl.le KaK ~YHKI.IHH aKTHBHOCTH nOIlHMepHblX 3BeHbeB 
x. 3HaA nOBeAeHHe nIlOTHOCTH p(x) B rny6HHe 06pa31.1a, Mbi MomeM 
nonY4HTb 3aBHCHMOCTb p (p). OKa3~BaeTcR. 4TO o6eAHeHHblH C110I1 o ~ 


B_ MOAenH HA cy~ecTByeT AO onpeAe11eHHoro 3Ha4eHHH p, a 3aTeM npYl 

p < p < 1 3aMeHReTCfI o6ora~eHHblM CIloeM, llpyro~ Ha6IllOAaeMblH 3~

(IleKT, BblTeKalO~H~ 1013 n011y4eHHo£t iIlOpM.Y.(\,bL onR Po (x) , - H3MeHeHHe 

'~L " ~·,:;.nrryT \ 

.t,:-~'~'i ,''':',::', . ,~:.~:)~"~:d 


'.' ~ . ", ' ~ ..: ,.'~ "R 1 
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pOAa ~aSOBOrO nepexoAa B npHrpaHH4HOM cnoe. OPH Man~X OTKnOHe
HHRX T OT KpHTH4eCK0l1 aKTHBHOCTH Xc MbI nOnY4aeM P _ T B rny6HHe 
06pasLla H P - T2 Ha ero rpaHHLle. II>HSH 4eCKl-te npl-t4l-tHbi 3Tl-tX 3~~eK
TOB 06cymAa~TcR B nocneAHeM pasAene pa60TbI. 

2. ~DPMYflHPDBKA MDAEflH H METDA PErnEHH~ 

PaCCMOTpl-tM npOCTY~ KBaApaTHy~ peweTKY p.;lSMepOM LxL BMeCTe 
C paSMetq~~HH~MH Ha HeH 6IlymAa~tql-tMI-t T04KaMH. 6YAeM 050sHa4aTb KO
OPAHHaTbi YSIlOB peWeTKI-t 4epes f = (£ l' £2)' 3aAaAHM npaBI-tIlO 
5nymAaHHn T04eK. B Ha4anbH~H MOMeHT BpeMeHH m= a 6nYmAa~l-te 
T04KH HaxOARTCR B ysnax peweTKH C 4eTHO-4eTHbIMI-t KOOPA"1HaTaMH. 
3a eAHHHl.\Y BpeMeHH KamAaR T04Ka COBepwaeT CKa40K B OA"1H HS CO
ceAHI-tX ysnoB, TO eCTb KOOPAHHaTa £ 1 HnH £2 MeHReTCR Ha ±1. OPH 
3TOM AByM T04KaM sanpetqeHO SaHI-tMaTb OAHH I-t TOT me ysen. PaSBep
HeM BO BpeMeHH TpaeKTopHH 5nymAa~Hx T04eK /pl-tc.l/. BHAHM, 4TO 
saAaHHoe B nIlOCKOCTH 5IlymAaHl-te eCTb He 4TO I-tHOe, KaK MOAenb 
AflI-tHH~X nOnl-tMepOB Ha Ky61-t4ecKOH peweTKe. KOOPAI-tHaTa BpeMeHI-t RB
nReTCR npOCTO HOMepOM nnOCKOCTH Ky5H4ecKOH peweTKH, Ha KOTOPY~ 
nepeXOAHT 5nymAa~aR T04Ka. Mbi saAaeM nepl-tOAH4eCKoe rpaHl-t4HOe 
ycnoBl-te B BepTI-tKanbHOM HanpaBneHHH, TO eCTb C4I-tTaeM, 4TO YSIlbl 
HyneBoH I-t M-nIlOCKOCTI-t T0mAeCTBeHHbI. 

npHnHweM KamAOMY wary Bec x, TorAa KamA~H saMKHYTbll1 nYTb 
Anl-1Hbl K I-tMeeT Bec xK, a Bec npOHSBonbHOH KOH~l-trypaLlHI-t g u' COCTO
RtqeH HS n saMKHyT~X HenepeceKa~~xCR H caMol-ts6era~HX nYTeH, 
onpeAenpeTCR KaK 

n K· 
X(g ) = n x J /1/ 

u j = 1 

3aAa4a COCTOHT B Bbl4I-tCIleHI-t~ CTa
THCTl-t4eCK0l1 CYMMbI 

hex) 	 2, 2, x(g /2/ 
n gn 

rAe CYMMl-tpOBaHHe BeAeTcR PO BceM 
BOSMomHblM KOH~HrypaLlI-tRM saMKHY
TbiX HenepeceKa~tql-tXCR H caMo~s5e
ra~tql-tx nYTeH. 

Hbi BocnonbsyeMcR npl-teMOM, KO
TOPblH nOSBonReT nepe~opMynHpo
BaTb np05neMY nepe4HcneHHR Bcex 
saMKHYTblX HenepeceKa~HxCR ny
TeH KaK 50nee npoCTY~ saAa4Y 

m o HanpaBIleHHOM cny4aHHoM onymAa
HI-1H eAI-tHCTBeHHOH 4aCTHLlbi Ha pe-

PHC. 1 
2 

weTKe. B AByMepHoM cny4ae 3TOT npl-teM npl-tBOAI-tT K T04HOMY peweHH~ 
saAa41-t 1131. B cnY4ae Ky5H4ecK0l1 peweTKI-t Mbi npHAeM K npH5nH)i(eHI-t~, 
KOTopoe 3KBl-tBaneHTHO npl-t5nHmeHI-t~ cB050AH~X ~epMHOHOB. 

BBeAeM BcnOMoraTenbHY~ ~yHKLlH~ 

_ n n K· /3/

X(g n) '" (-1) II x J 


j'" 1 

3Ta Benl-t4~Ha TaKme RBnReTcR BeCOM Ha50pa nYTel1 g n' TOIlbKO Kam
Abll1 nYTb HS gn B:;!BeweH co SHaKoM "MI-tHYC". nYCTb P - npOI-tSBOnb
Hbll1, Henepl-tOAH4eCKHI1, MomeT 5b1Tb, caMonepeceKa~tqHI1CR nYTb, BOS
BpatqalOtql-tHCR B I-tCKOAHYIO T04KY nocne K =kM waros, rAe k 2: 1 - l!'e
noe. HenepHOAl-t4HQCTb OSHa4aeT, 4TO HH caM nYTb, HI-t OAI-tH HS ero 

Y4aCTKOB He MomeT 5b1Tb npeA~;TaBneH B BI-tAe (P') m. rAe P' - 3aMK

HyTblH nYTb MeHbweH Anl-tHbI, am> 1 - Llenoe. nYCTb Kp oSHa4aeT 

4Hcno warOB B nYTI-t p. TorAa cnpaseAIll-tso COOTHoweHHe 112/. 


Kp _ /4/
II (1 - x ) = I, I, X (g n) • 

p n gn 


rAe B IleBoH 4aCTH CTOI-tT npoH3BeAeHl-te no BceM SOSMomH~M saMKHY
TbiM Henep~OAI-t4eCKI-tM nYTRM. npHBeAeM npocToe paccymAeHHe, nORC
HR~ee paBeHcTBo /4/. KamAoMY 4neHY B pa3nomeHHI-t neBoH 4aCTI-t /4/ 
MomHO conOCTaBI-tTb KOH~l-trypaLlI-tIO nYTeH Ha peweTKe I-t Ha050poT. Pac
CMOTPHM npoCTeHwy~ KOH~HrypaLlH~ C nepece4eHl-teM B OAHOH T04Ke 
/pHc.2/. Ee MomHO npeAcTaBHTb KaK ABa nYTI-t: Pi =a.a' H P2 =bb', 
nepeceKalOtqHeCR B T04Ke C, a TaKme KaK eAHHCTBeHHbll1 caMonepece
KalOtqHHCR nyTb ab'ba' /HanOMHI-tM, 	 4TO B CHIlY nepHOAH4eCKl-tX rpa

HH4HbiX ycnoBI-tH T04KH a H a", b 
H b' 3KBHBaneHTHbi/. B pasnomeHHH 

neBOH 4aCTI-t /41 nepBoH CHTyaLlHH 
COOTBeTCTByeT 4neH 

Kp Kp2
(-1) x 1 	(-1) x , a BTOPOH -

Kp + KP2
4neH (-l)x 1 • TaKHM 05pa
30M, BKnaAbI OT nepeceKalOtql-tXCR 
H caMonepeceKalOtq~XCR "yTeH co
KpatqalOTCR, H OCTalOTCR TonbKO 
4neHbI, COOTBeTCTBY~He BceM CIla
raeMblM CyMMbl I, gx(g)· 

HaM HymHo YCTaHOB~Tb CBRSb 
MemAY ~YHKLlHRMH X(g) H x(g) . 
B cnY4ae d = 2 5nymAaHHe npoHc' 
XOAHT no ABYMepHol1 peweTKe, no-a: 
3TOMY nlO50H nYTb, oxsaTblBa~ulHH 
peweTKY 50nee oAHoro pasa, 05R
saTenbHO caMonepeceKaeTcR. CIle
AOBaTenbHo, B cyMMe I, g X(g) 
OCTalOTCR nyTH, OXBaTblBalOtqHe pe
weTKY TOIlbKO OAHH pas H, SHa4HT,PHc.2 

3 



COCTOR,He H3 MwarOB. n03TOMY npOCTaR 3aMeHa nepeMeHH~X 
; -> X tIT M npHBOAHT K nepeMeHe 3HaKa B KalKAOM nYTH. TorAa 

!. g x(g) ... !. g X (g), a nOCKonbKY M~ npeAnonaraeM M -I' 00 BMeCTe 
C L ... 00, B TepMOAHHaMI14eCKOM npeAene hex) 11 h(i) COBnaAaIOT. 

B cnY4ae d = 3 YKa3aHHaR 3aMeHa nepeMeHHblX He HCKnlO4aeT caMm13

6era~He nYTH, OXBaT~Ba~He peweTKy 60nee OAHoro pa3a. 3TH nYTH 

BXOART B CTaTHCTH4eCKYlO CYMMY, npH4eM nYTH C ABYKpaTHbiM 06xOAOM 

peWeTKI1 BXOART B CTaTI1CTH4eCKYIQ CYMMY co 3t-taKOM "MHHYC", C Tpex

KpaT~M 06xOAOM - co 3HaKOM IInnlOC" H T.A. !ieTPYAHO y6eAHTbCR. 
4TO TaKoe (S~palKeHl1e AIlR CTaTHCTI14eCKOH CYMMbI nonHOCTblO COOTBeT

cTByeT npHonHlKeHHIO CBQ60AH~X Q>epMHOHOB. 
npHHI1MaR 3TO npH6nl1lKeHHe, Mbi I1MeeM 

K KpJ 
In hex) "'" !. In(l _ x p) '= _!. !. _x___ 

p p j= 1 

151KM -1 Sk(f,m)x
 
!. !. !. ~. 


m=O f K K 


rAe SK(f ,m) - 411cno Bcex 3aMKHyTblx nYTeH AJlI1HbI K, Ha4HHalOI1II1XCR 
H 3aKaH411BalOI1II1XCR B T04Ke C KOOPAI1HaTal-t11 (f l' f 2 • m). 

3. BW4MCflEHME TEPMOAMHAMM4ECKMX XAPAKTEPMCTMK 

PaCCMOTpl1M MOAenb nonHMepOB Ha nonynpocTpaHCTBe. nYCTb AJlR 

Bcex cnY4aH H~X nYTeH. onpeAeneHH~X B npeAblAYl1IeM pa3Aene, f 1 ;:: O. 
B BepTHKanbHoM HanpaBneHHH no-npelKHeMY coxpaHHM nepl10AI14eCKOe 
ycnOBl1e, TaK 4TO BCe nYTI1 OCTalOTCR 3aMKHYTblMH, TorAa 

SK (0 x K 

Inh(x) - M!. !. !. -----, 161 


e1 f2 K K 


rAe SK(f) - 411cno Bcex aaMKHYTblX nYTeCi B nonynpocTpaHcTBe C AJlI1

HOCi K, Ha4HHa~I1XCR H 3aKaH411BalOI1II1XCR B T04Ke (f l' f 2' 0). AnR 
Bbl4HCneHI1R CYMMbl 

!. S OxK 

K K 

BBeAeM Q>YHKI.\HlO W n (e If 0; e) = Sn (f Ifo) ~ n, 0603Ha411B 4epe3 
S n (f I f 0) 4Hcno nYTeCi Anl1Hbl n, Ha411HalOI1IHXCR B T04Ke fo 11 OKaH
4HBalOI1II1XCR B T04Ke t nYCT b 

"" 00 

W(flfo;~) !. W (f: f ;.;) !. S (Elf )~n. /71n 0n=O nOn 0 

,ionOlKHM B 17I ~ = x t exp(217ij 1M) 11 npocYMMl1pyeM 06e 4a~TI1 no j. 

4 

TaK KaK 

npH n f. °(modM) , 
M jn 181!. exp(2m-) {:j=1. M npl1 n == o(modM) f 

CYMMl1pOBaHHe no i AaeT 
2ITi.1. 

K K "" 1 M f; xte M ) • 191!. SK( f) x t + 1 = !. - l: W (f
K n'" 0 M j,~d n 

MHTerpHPYR no t 11 3aMeHRR CyMMY no j I1HTerpanOM B npeAene 

217j 21T 
M ... OQ ({3 = M' d{3 == y)' nony4aeM 

S K( 0 x K 1 21T 1 dt i{3
!. ___ == _ f d {3 r-- [W ( fie; xt e ) - 1], 1101 
K K 211 0 0 t 

11 nOrapl1Q>M CTaTI1CTH4eCKoH CYMMbI 161 npl1HHMaeT BI1A 


21T 1 d 
 l 1111
lnh(x) -M!....L f df:3 r -!-[W(f If; xte (3) -11. 


f 211 0 0 t 

00 

<l>yHKI.\I1RHaM OCTanocb Hai1TI1 <1lYHKI.\HIO Wfl I fo; e) =!. Wn Cfl fo; O. 

n=O 


Wn (f leo ;~) nOA411HReTCfl ypaBHeHl110 3 Bon 101.\ 11 11 : 


Wn +1(f I fo; e) '" ~ y ( fie ') Wn ( f' 1 f 0; t) . !1 2/ 

rAe yeel f ') - MaTpl1l.\a nepexOAa 113 T04KI1 f' B T04KY e. 0603Ha4HM 

Bec CKa4Ka 6nY~AalOl1IeH T04KH C 113MeHeHI1eM KOOPAI1HaTbl f1 4epe3 
, 1 == x 1te 1{3 • a Bec CKa4Ka C 113MeHeHI1eM e2 4epe3 ~2 x 2 t e i{3 

Hawa L\enb - Bbl4HCneHI1e nnOTHOCTH nOnl1MepOB Ha rpaHl1l.\e. nyCTb 

Xo - Bec eAHHI14HOrO wara BAonb rpaHHl.\bl, it - Bec eAI1HI14HOrO wara 

OT rpaHl1l.\bl. MaTpHL\Y yUlf') YAo6HO npeACTaBHTb B BI1Ae 

1131y(fl f') = p( e - e') + f') , 


rAe pee - e') _ MaTpHl.\a nepeXOAa AnR 6nYlKAaHI1R no HeorpaHH4eHHotil 


peweTKe: 


p(f - f') =.; 00 0' (C,o 0' + 00 0' )+';2° 0 .' (Oe V' !-{Of f' -1)' 11
1 L-2[2 [l t 1+ 1 [1[1-1 [1[1 22 22 

a q(f. f') - MaTpl1l.\a "Ae<1leKTOB". onpeAenReMaR KaK 

G. e'l f. 0, 
q(e,n = ~ /l{ 

(X-'l)Of £,Oe 1 +(xo-~2)8V o(Oe V' 1+ 0f f'_l)-~laf f' o~ _pf'l O. 
2 2 1 1 2 2+2 2 2 2 1 

YpaBHeHl1e 1121 npl1HI1MaeT BI1A 

.~)- !.p(f-f (n Vo:~) "'!. q(L f ') Wn (f ; ';). 
/16/ 

Wn+ 1 (e 
f'£' 

5 



CYMMHPY~ 06e 4aCTH /16/ no n OT 

WoU I fo) = [) ff 
o 

' nonY4aeM 

W(f If 0 ; ~) - ~ p (f - f ') W (f' I fo ; ~)
f' 

0 AO 00 C Y4eTOM Toro, 4TO 

[) DO +:i: q(f , f ') W(f ' I fo; ~). 
LLO e' / 17/ 

G 

rAe 

1 
(2fT) 2 

217 
ff 
0 1 

d¢1d¢2 

~ 1 A 1  t 2 ,\ 2 
/25/ 

BBeAeM ¢lypbe-npe06pa30BaHHe ¢lYHKttHH W(fl en; ~): 

W 
-

(¢ I£0; ~) ~ ~ 
"" e 1+ ¢2£2) W(f If 0; ~). /18/ 

£1=oe2""0 

TorAa ypasHeHl1e /17/ C y4eToM /14/ 11 115/ npl1HI1MaeT BHA 

W(dJlfo;~)[ 1- tl Al -';2"2] 

/19/ 
ifo¢ - i¢ 1 -1¢1 


= e 1-W(fl=O'¢2Ifo;!)[(i-qe +(x o-e}"2 -tle 1, 


-	 ~ ~¢L 
rAe" 1=2cOS¢I,A2 200S¢2; W(f1",O,¢~fo;~)""' ~ e -w(flfo;OI.

f2=-~ ~=o 

0603Ha411M 4epe3 z = Z±(¢2) OAI1H H3 KopHetli ypaBHeHI1~ 1-~lA1-
-e A2 = 1- ';1(z + liz) - ~2 A2 O. TaK 4TO

2 

± d 
Z± 	

K 
--- . K = 1-~2A2; d 2 1(2 - 4~i· /20/ 
2~1 

TorAa 

if 2¢2 f 1 
e z /21/W(f 1= 0, ¢2 If;~) - -------- 

XZ + XOA 2 - 1 

11 peWeHl1e ypaBHeHI1~ /19/ npl1HI1MaeT BI1A 

iPt/; 
e

W(dJ' f ; ~) 

1 -t1A1 -t2A2 
/22/

if"¢2 P1 - if/; -i¢ 1 
e -	 Z [(x - ~ 1) e 1 + (x 0 ) A 2 - ~ 1e ] 

- -~ ..... ~.------ ._......-----"'------------------------- . 
ex Z + x 0 A2 - 1) (1 - t1 A 1 - ~2 A 2 ) 

05paTHoe ~pe06pa30BaHl1e ¢lYPbe 

1 217 -if¢ 
W(f If;~) = --- rr d¢ld¢ 2 e W(¢lf; ~) /23/ 

(217) 2 0 

AaeT peWeHl1e ypaBHeHI1A /16/: 

W(f:P;';) =G(f) -o(p,e;~), 	 /24/ 

6 

o(f If; fJ 

/26/ 
lf1¢1 - 1¢1 -i¢1f t " l 217 e z [(x .... ~ 1)e +(ltO-~2)'\2- ~le 1 

--.- rr d¢ld¢2 --------- -- 
(2fT)20 (iz + It 0'\ 2 -1)(1 - ~ I" 1 - ~2'\2) 

3aBI1CI1MOCTb OT KOOPAI1HaT~ f2 nponana ~ CI1J1Y TpaHcnA411oHHotli I1H
Bapl1aHTHOCTI1 B 3TOM HanpaBneHI1I1. n03TOMY I1MeeM 

L 1 277 1 dt lfJ 
lnA(x) = -ML ~ - J dfJ J [w(tlle 1 ; ltte ) -lJ. /27/ 

e1""O 277 0 0 

HHTerpl1py~ /26/ no ¢l,M~ BI1AI1M, 4TO AOJ1mH~ B3ATb TOT 113 KopHetli 
Z±' KOTOp~~ neml1T B eAI1HI14HOM Kpyre Iz I < 1: 

O(e 11 f 1 ; e) 
/28/

£1 - Ifl-~I fl f1H 
2" Z [(It-~l)Z +(XO-e2)'\2Z - z ]

1 r d¢ ----------------------------.2 . 2 
" 0 	 d(xz + xo '\2 -1) 

CYMMl1pOBaHl1e no fl AaeT 

"" 1 217 d¢2 (i-tl)Z(2-z2)+,\2(XO-~2)-~lz 
:i: o(f 11 f1;~) = - J ---- _ ----------- 

£1=0 217 0 d(1-z2) XZ+x o '\2- 1 /29/ 

nnOTHOCTb nOJ1l1MepOB Ha rpaHl1tte onpeAenAeTCA CneAYlOU\eH ¢lopMyno~: 

1 - a a 
Po (x l' x 2 ) -(x-lnA+xo--lnA)L c /30/ 

ML ax ax 0 x "" '" 1 

\IIMeeM xo= t 2 

~ a a 
(x + x -) :i: O(fllf1;~) 


iJx 0 f 1 ", 0 ; "= tl 

Xo "" ~2t 

o 

/31/ 

c 2 2 
~ .. d¢ld¢2 (1-"'2'\2) 2~ 1 

2 rr ---------- [---------------- + - AlA 2 ]. 
(2fT) 0 1 - ~1 A 1- ~ 2'\ 2 ~ i 2~ 1 
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B 1311 nocne npOCT~X B~KnaAOK M~ BOCCTaHOBHnH HHTerpan no ¢l' 

HMeR B BHAY 1271, 1301 H 131/, npHXOAHM K OKOH4aTenbHOMY Bwpa

lKeHHIO: 
 X2 
2cos2¢ +2-COS¢lCOS¢2/3211 


P (x 1,X 2 ) - f dj3 rr I d ¢2 f ~ -.
1 2" 2IT 	 1 xl 
o	 1'f3(21T)8 0 0 	 o t 1 - 2te (x1COS ¢1 + x2cos ¢2) 

B~4HcnHM TaKlKe nnOTHOCTb nonMMepOB P(xl'x~) B TpaHcnR~MoH-

HO-MHBapMaHTHoH peweTKe: 

1 a a 
p(x l • x 2 ) "" ~(el - + e 2..--,.) InA(x). 	 /331

ML ae l ae2 
B 3TOM cnY4ae w(t \ £; e) .. G(~. TorAa 

1
dW dW 1
e -+e: 	 d e_ rr d¢l ¢2[ (1-el~1-e2A2)1 ae 1 2 (217 )2 

o 	 1 


1 - e1 A 1 - e2 A2 

M 


1 2" 2IT 2e lf3 (Xl cos ¢ 1 + x 2COS ¢2 ) 
P(X1' X2) '" - -----r r df3 ( d¢ Id¢2 --113 --- = 

(2 IT ) 0 0 1 - 2e (x 1cos ¢ 1 + x2 cos ¢ 2) 

/34/1 
 rr d¢ Id¢2 •"" 
(21T)2 \2(X C08¢1 +X C08 ¢2)\ >1 


1 2


):lanee Mbl paCCMOTpMM CnY4ai:1 X 1= x 2 "'x. B~palKeHMR 132/ H 1341 

npe06peTalOT BHA 


2 cos 2¢ 1+ 2 COB ¢ 1cos ¢ 2 
217 217 1 

Po (X) r d/3 J( d¢l d¢2 ( ~t ----- 

(21T) 3 0 0 0 t 1 - 2xte i ,B (cos ¢1 + cos t/J2) 

1351 


1 

p(x) (( d ¢ Id¢2' 1361 


2 ..I- 1> 1
(217) I cos ¢1 + COB '1'2 	 2x 

KpHTH4eCKaR T04Ka AaHHoi:1 MOAenH Xc'" 1/4. I1ccneAyeM nOBeAeHMe 
P H Po B6m13M xc' BBeAeM r = x - 1/4. npH X -> 1/4 06naCTb HHTer
pHpOBaHMR B 1361 nOKa3aHa Ha pMc,3; OHa paBHa nn~aAH ABYX kpy

rOB paAIo1YCOM r = 4y1 TaKMM 06pa30M, 
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\.(II. 'a 
1.il tJI- - - -_. - ---- --~ l 

I 

I 

I 

I 


1"\ i @ 	
I 
I 

I 

I 

I 

I 

I 


Ll 

1€'1"\ 2.11 \f! I I 2 	 X 


PMc.3 	 PMc.4 

1

p(x) - ~ np:.1 4' 	 1371
x .. 

" I1HTerplo1pYR /351 no f3, nonY4101M 

1 2" 1 dt 

po(x) (( d¢ld¢2 r~ (cos 2¢ 1 + COS ¢ lCOS ¢2) X 


217 2 0 0 t 


/381x e[!2xt( cos ¢ 1+ cos -1], 

rAe tllY) paBHa HynlO npH Y < 0 H eAHHIo1~e npH Y > O. ):lanee 

1
1 2" dt 

p o(x) rr d¢ P¢2 (cos2¢ 1 + cos ¢ 1cOS ¢ 2) ( 


2"2 0 1 


12;~;-s¢1+ cos ¢~1 

/391 

1 (( d¢ld¢21nI2x(cos¢1+cos¢2)/(cos¢fos<Pz' tcos2¢1+~OS~(t\). 
¢l+cos~1> 2~ 

PaanaraR B PRA no r nOAblHTerpanbHYIO (j)YHKL\1011O 101 y4t.1TbIBaA, 4TO 
06naCTb t.1HTerpHpOBaHt.1R Ta me, 4TO 101 AnR 136/, nony4aeM 

Po (x) ;; 2 npH x ... 1 	 /401
IT 	 4 


TaKt.1M 06pa30M, 

1
Po 17p2 npt.1 x ... 	 /41/4' 
Tenepb HCCJ1eAyeM nOBeAeHHe p H Po npM x -> 00, 4TO COOTBeTCT

ByeT npeAeny nnoTHoi:1 ynaKPBKIo1. BBeAeM (= lIx ... O. npeACTaBMM p 

B BHAe p 1 - L\ , rAe 
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16 rr/2 
/),. = - rr dTJde 

(211) 2 0 

Icosecos!71 <d4 

Q6naCTb HHTerpHpOBaHHR 

4 JJ dxdy. 	 /42/=7 
lIIill 1 sill y <d4 

nOKasaHa Ha pHc.4. HMeeM 

,,/2 d 4sill1 4 

4 [!....+2( J dx J dy)] "" -[.!.. + !....In.!]


IT2 4 4 !/),. = -;2" 4 ";;-;2 o 

HnH 

( lnt /43/
/),. '" ~(l + 3ln2) - -;r-'

11' 

AnR o~eHKH nOBeAeHHR Po BOCnonbsyeMcR $opMynoH /38/. BaeAeM 060
SHa4eHHe e= xl, 

1 x de 2" 

Po 
2 f ~ JJd~ld~2(cos2~1+COS~1cos~2) 

2IT 0 .. 0 

ICOS~l+00S~21 >1 /2 e 
rAe 

/),.0 	 = ?1r<e)' 

16 IT/2 

1 - /),. 0 ' 

If dTJde [2 cos 21/COs 20 + COB 2TJ + c0820l.He) 
(2rr)2 0 

cose cos TJ> 1/4.f 
4 

HHTerpHpoBaHHe, aHanorH4Hoe npeA~Ay~eMY, AaeT f(e> = "Ie 
i/ 4 de 4(

H /)"0= - r - = --. TaKHM 06paSOM, npH (= 1/x ... OI 
I 	

OQ 

eli!IT2 	 1 11'2 

( ) ( In( 4 	 /44/
P = 	 1 - --(1 + 31n2 + - , P = 1 - - ( ,

IT2 IT2 0 IT2 

TO 	 eCTb Po > p. 

4. 	06CY~AEHHE PE3ynbTATOB 

B ABYMepHoH MOAenH nonHMepOB C rpaHH~eH npHrpaHH4H~H cnOH RB
nReTCR 06eAHeHH~M npH n~~x nnoTHocTRX/l~/. rpa$HK saBHCHMOCTH 
p o(p) npeACTaBneH Ha pHC. 5. TpeXMepHaS'l MOAenb COAeplKHT HOBbl11 3$

$eKT, a HMeHHO: npH 60nbWHx nnOTHOCTS'lX Ha4HHaR C p =0,6 npHrpa
HH4H~H cnOH CTaHOBHTCR Hs6~T04H~M no cpaBHeHHO co CnOS'lMH, Aane
KHMH OT rpaHH~~ /PHc.6/.Ero MOlKHO 06bRCHHTb TeM,4TO npH 60nbWHX 
nnOTHOCTRX nonH.MepOB BaKaHCHH /nYCToT~/ npORBnROT CBOIltCTBa, CXOA
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PRC.S 	 PHc.6 

H~e C nOBeAeHHeM nonHMepOB B6nHSH KpHTH4eCKOH T04KH/TO eCTb npH 
Man~x nnOTHOCTRX/. npH4eM CHMMeTpHH B nOBeAeHHH BaKaHCHH npH 
60nbWHX nnOTHOCTRX H nonHMepOB B6nH3H KpHTH4eCKOH T04KH HeT 
B CBR3H C TeM, 4TO CTaTHCTHKa BaKaHCHH pas~rp~BaeTCR Ha $OHe 
n04TH nnOTHO ynaKoBaHH~X nonHMepOB, HMeOwHX KOHe4HYO 3HTponHO. 

~pyrHM 3$$eKTOM, nonY4eHH~M B paGoTe, RBnReTCR 3aBH
CHMOCTb pOAa $asoBoro nepexoAa OT paccToRHHR AO CTeHKH /KpOCCO
Bep-3$$eKT/. nOA06HO TOMY, KaK B AByMepHoM cnY4ae nOKa3aTenb a 

a + 1B 3aKOHe P- r MeHReTCR OT a = -1/2 B rny6HHe 06pa31.1a AO 
a ' = +1/2 Ha rpaHH~e 1181, B TpexMepHOM cnY4ae M~ nonY4HnH a = ° 
H a' = 1 COOTBeTCTBeHHO. HHTepecHo, 4TO pa3HOCTb a' - a = 1 OKa-
3~BaeTCR oAHHaKoBoH AnR pa3MepHocTeH d = 2 H d = 3, n03BonRR 
npeAnonOlKHTb cnpaBeAnHBOCTb 3Toro paBeHCTBa AnR B~CWHX pa3MepHO
CTeH. 
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llHTBHH A.A.,llpHes~eB B.B. P17-87-4 
HCeneAoBaHHe rpaHHqHOrO enoa B MOAenH 
nOnHMepOB 6HOMeM6paHY 

B npH6nHxeHHH cB060~x wepMHOaOB pemeua MOAenb AnaHHNX 
nOnHMepOB Ha KY6uqecKoA pemeTKe B npHCYTCTBHH 6eCKOHeQHOH 
nnOCKOH rpa~. lloKasaHo, QTO 06eAHeHH&H nOBepxHocT~ 
enOH SaMeHaeTCH Hs6YTO~ no cpaSHeHHro C BHYTpeHHHMH enOR
MH npH nnOTHQCTH nonHMepOB p ~ 0,6. YCTaHoBneHa SaBHCHMOCTl 
pOAa waSOBorQ nepexOAa OT paCCTORHHR AO CTeHKH. 

Pa60Ta B~nOnHeHa B na60paTopHH TeOpeTHQeCKOH WHSHKH 
OHHR. 

C006uleHHe 061.e.lUlHeHHoro HIICl'H'1'yTa BAepHhlS: HCCIle,llOB8.HHit • .Ily6Ha 1987 

llepeBoA O.C.BHHorpaAoBoH 

Litvin A.A., Priezzhev V.B. P17-87-4 
Investigation of Boundary Layer of Biamembrane 
Polymers 

The self-avoibing polymer model on a three-dimensional 
lattice in the presence of infinite plane boundary is sol
ved in the free fermion approximation. It is shown that th 
depletion boundary layer israplaced by repletion one with 
the polymer density D ~O.6. The phase transition type de
pendence versus distance from the bound~ry is studied. 

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