
p 17 - 11367 

H.,IJ. . raryuawsana, B.li.IlpaeJ>t<eB 

METO,IJ. MQMEHTOB 

liE3CAMOI1EPECEqEHHR 



H.,ll.raryHawsana, B.li.llpaeJ)I(es 

METO,Jl, MOMEHTOB 

B TEOPlU1 CJIYqAHHbiX liJIY)K,llAHHH 

liE3CAMOllEPECEqEHHR 

Otlte~~rtttWlblt'l \U!Cf11·""':;T I 
ue~.t.i;~X ~tl".1f.!J'.Clil:lHBI 

6&-;5i!VlOTEKA 

p 17 - 11367 



rar-yHBlllBifnH H.n., 0pKe3>KeB B.E. Pl7- 11367 

MeTO::t MOMeHTOB a TeopHu cnyqal!HbiX 6ny>KJl8HKii 6e3 

caMonepece'!eHKSI 

Opeano>KeH MeToa pellleHHH 38.'18'11< o cny'I8HHbiX 6nyll<.aaHHHX 6e3 

C8MOnepeCe'leHifli Ha UeliO'IHCJieHHOll pellleTKe. MeTOJl OCHOB8H Hll 8H8l!H38 

MOMeHTOB ,PyHKUHH pacnpeaeneHHH Y'I8CTKOD nyTH cneUH8llbHO!'O BH.Q8 npH 

Clly'lal!HOM 6nyl!<Jl8HIIM HB peweTKe, naHbl (jlOpMallbHO TO'IHbie Bbipal!<eHHH Jll!SI 

CTilTKCTK'IeCKOii CyMMhl COBOKynHOCTii HenepeCeK810IUHXCH nyTel!, 

Pa6oTa BbinOIIHeHa B Jla6opaTopKH TeopeTH'IeCKoii ¢H3HKH OIHH1. 

Co06Ul8HHe 06b8llHHeHHOro HHCTHTyTa SID.epHblX HCClleJ]OB8HHli. lly6Ha 1978 

Gagunashvili N.D., Priezzhev V.B, Pl7·11367 

Method of Momenta for. the Self-Avoiding \Valk Problem 

A method is proposed for solution of the self-avoiding prob
lem on the quadratic lattice. Tho method is based on considera
tion of the distribution function moments for some part of self
avoiding walk on the lattice. The formal exact partition function 
is found for the collection of the self-avoiding walks. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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© 1978 06'be/1HHeRHblR HHCTHTyT HQepiiblX HCCneQOBBHHil 0y6HB 

llpo6neMa nepeqacneHHJI scex B03MO)I(HWX Henepece

KalOD.tHXC.Il nyTei Ha pewence, B03HHK&IOI&a.ll s TeopHH 

cny'laHHWX 6Jiy)I(,IJ.&HHH ; L', npe,U.CT&BnJICT 3Ha'IH'teJibHWH HH

Tepee B pa3JIH'IHhiX o6naCT.I.X CT&TBCTH'IeCKOH cllH3HKH. 

K 3Toi npo6neMe cso,u.HTC.Il 3~aqa o BW'IHcneHHH Koppe

JIJIUHOHHWX cllYHKUHi H HauarHH'IeHHOCTB s uo.u.ena H3HH

ra121: K03tcl~HUHCHT pa3JIO)I(eHHJI n -ro nop.a.AJ(a CDHHOBOH 

KoppeJI.IIUHOHHOH cllYHKUHH < S 1 S 2 :-. onpe,u.en.aeTC.I. 'IHCJIOM 

HenepeceKaiOII.\HXCJI nyTeH, KOTOpWMH MO)I(HO 3a n warOB 

,IJ.OHTH H3 Ha'lana KOOp.U.HHaT B TO'IKY r. Ell.\e 6onee ec

TeCTBeHHO 3Ta npo6neMa B03HHKaeT B MO,U.eJIH DOJIHMepOB 

C "HCKnJO'IeHHWM 06'beMOM", B KOTOpOB pa3JIH'IHWC yqaCTKH 

DOJIHMepHOH ueno'IKH He CODpHK&CaiOTCJI H3- 3a ,U.eHCTBHJI 

can oTTanKHB8.HHJ1·'3 •4 1
• He ocTaHaB11HBa.llcb Ha o63ope 

MHOrO'IHCJieHHWX pa60T DO nepe'IHCJICHHIO HenepeCCKaJOD.tHX

CJI nyTei, cne,u.yeT OTMeTHTb, 'ITO B 60JibWHHCTBe 3THX 

pa6oT HCDOJib3yeTCJI TeXHHKa BWCOKOTeMnepaTypHWX pa3-

JIO)I(eHHB, T .e. no Cyll.\eCTBY DpJIMOe nepe'filcneHHe 'IHCJI& 

B03MO)I(BhiX KOHcllHrypaUHB ,IJ.JIJI KOHe'IHOrO H He CJIHWKOM 

6onbworo qacna waros. 

B pa6oTax asTopos 15- 8 / 6wn pa3BHT aHanHTH'IeCKHB 

MeTO,IJ. Bhi'IBCJICHHJI CTaTHCTH'IeCKHX CYMM 3aMKHYTWX He

nepeceK&IOII.\BXCJI nyTeB H& 6eCKOHe'IHWX KB8..,D,paTHOB H 

TpeyrOJibHOi peweTK&X. B 3TOM MeTO.,D,e BCXOAHaJI 3AA&'I& 

nyTeM BBe,U.eHHJI ,u.eclleKTOB peWeTKB np•BO.,D,.TCJI X TO'IHO 

pewaeMOB 3a,U.&'Ie, a 3&TeM npOH3BO,IJ.BTC.I. yqeT BJIHJIHB.JI 

BBe,U.eHHWX ,u.e4leKTOB. 0CHOBH&JI II,IJ.eJI MeTO,IJ.a COCTOHT B 

TOM, 'ITO B HOBOi cllOPMYJIHpOBKe 3aA&'I& 0 nepe'IBCJieHHH 

HenepeceK&IOII.\BXC.JI nyYei co.u.epliCBT MaJIWB napaueTp, Ko

TopwM JIBJI.IleTca nnoTHOCTb .u.eclleKTOB s nyTH. B pa6oTai
7 
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Y~Cl BTIHHHHH ~C~CKTOB fiWTI llpOBC~CH B llpOCTOM npufinH

*CHHH, KOTOpOC 06CCDC~HB8110 lO~HOCTh Ollpe~CTICHHH KpH

lH~CCKOH TOlfKH nopH~Ka 10/o-O,lo/o. 3ro TipH611H*CHHC, 

lleCMOTpH na HCTIOI1h30B8HHC B HCM M8JJOI'O napaMeTpa, 

HC HMCTIO Hli)(8 pa3JIO*CHHH B pH)( no napaMC rpy, H flO J TOM} 

~a.TihiiCHUJCC YHCTIHY:CHHC TOlfHOCfH p8C'ICIOU fihinO CBH3UHC 

c npJmuunuanhHhiMH rpy~HOCTHMH. 

B H8CTOHutCH pa6oTe npe~TIO*CH HOBhiH MCTO~ } Y:Cl a 

.L(e$eK10B. Mbl nno~uM n paccMolpeuue <PYHKQHIO pacnpe· 

~CJH~HHH ~C~CKTOB H H8XO~HM Bblpa*CHHC ~TIH ee MOMCHTOH 

~epe3 KOppenHQHOHHhlC ~YHKQHH TOlfHO peUJaCMOH l8A8~H. 
3TO ~ae f B03MO*HOCTb llOTIY'IHTh ~OpMaTibHO TO~HOC npe~ · 
CT8DJICHHC J~JIH CTUTHCTH'ICCKOH CYMMhl B 38~U'1C 0 He· 

llCP«?CCK810lltHXCH IIYlHX Ha KBa~paTIIOH pelllClKC. llonyY:eH· 

HOC IlpC~CT8BTICIIHC y~ofiHO TCM, '110 MO*CT fihl1 h HCIIOJ!h-

30B8HO K8K llCTOlfiiHK ~TIH IlOCTpOCIIHH IIpHfiTIH*CHHhiX pc

WCHHH C IIOCTIC~OB8TCI1bHO B03p8CT8WutCH TOlfHOCThJO. Bo 
BTOpOM fiYHKTC pafiOThl 8H8TIOrHY:HOC TO'IHOC npe~CT8BJICHHC 

~TIH CIa THCTHY:eCKOH CYMMbl IIOTIY'ICHO MCTO~OM BKTIIOY:CHHH • 

HCKTIHl~CHHH. 3To npe~CT8BJICHHC OK83blB8CTCH 60JICC )' ~06 • 

HhiM B TCX CTIY'I8HX, KOr~a flpHfiiiH*CHHC COCTOHT B K8KOM • 

TIH60 paCUCIIJICHHH BBC,UCHHhlX H8Mlf KOppCJIHQHOHHhiX <iJYHK· 

unii. B n.3 npune~eu npocToH npuMep TaKoro pacuenneuna 

ll Bbi~HCTICHa CT8THCTH'ICCK8JI CYMM8 H3Y'I8CMOH MOJ~CTIH. 

1. MOMEHTbl 4JYHKIJ.HH PACIIPEAEJIEJIHJI 
AE4JEKTOB 

I1ycr b HMCe'ICJI KB8,Up8TH8JI pellleTKa, COCTOHIUa» H3 

N y3TIOH, H COBOKYDHOCTb HenepeceKalOutHXCH 38MKHY'Ih!X 

nyTeH Ha HCB. Ja,naqa COCTOHT B onpe~eTICHHH CT8THCTH· 

qecKOH CYMMbl HJIH npOH3BO.U.IIIUeH ~YHKQHH 
N 

Z (x) = L 
n=O 

g xn 
II ' 

/1/ 

r~e g II - qucno Konct>urypauui nenepeceKaiOIUHXCJI nyrei, 

HMeromux o6mee qucno maroa n . 

B pa6orax 15- 81 6wno noKa3auo, 'ITO craTHCTH'IecKa.ll 

cyMMa Ja.Ua'IH o nepe'IHCnenuu uenepeceKaJOIUHXC.II nyTei 

Mo*eT 6b1Th Bhl'IHcneua TO'IHO, ecnu ycno*HHTh ycnosu.11 

4 

npoxo~eHBJI nyTB no peweTKe. H:Menuo, HYlKHO .nonycTBTh, 

'ITO mo6oii y1en peweTKB MolKeT 6wn. npoii.nen B sepTB

KaJibHOM uanpasneHBB .D.BYMJI pa3JIB'1Hhl:MB cnoco6aMH. Bep

THKanbHblii yqaCTOK nyTH npB TaKO:M yCJIOBHB B ,UaJibHeB

We:M 6y,ne:M Ha3b1BaTb p,eclleKTO:M. 

06o3Ha'IHM qepe3 g: qucno Koucllurypauuii nenepece

KaromuxcJI nyTei P.JIHHbl n B 3ap,aqe c .ueclleKTaMH. 

CTaTHCTH'IecKaJI cy:M:Ma B :noii 3a,naqe H:MeeT su.u: 

N 
Z * (x) = !. g * x n /2/ 

n=O n 

BeJIH'IHHa g ~ MOlKeT 6WTb npep,cTasneua KaK cy:M:Ma no 

'IHCJIY .ueclleKTOB B Ka~(}B KOH4lBrypaUHH 

g*,.!_j=n 
n k k ' 

/3/ 

<:r n ~ 
FAe Jk - 'IHCJIO K(}H$BrypanHB C nepHMeTpO:M n, COJJ,ep-

JKaJUHX k p,e4leKT(}B. flyCTb AaJiee cp: - BJI(}THOCTb KOHc)H

rypaUBB c k .ueclleKTa:MH ua MHOlKeCTBe KOHWHrypauHii 

c nepu:MeTpo:M n • 

n j=kn /4/ 
¢ ----

k g* 
k 

TorAa. y'IHTbiBaJI. 'ITO KalK.Ublii .ueclleKT YABS.BBaeT 'IHCJIO 

B03:MOlKHbiX nyTeB, 3aDHWe:M CTaTHCTH'IeCKYIO CYMMY HC

XO,UHOB 3aAa'IH B BHJJ,e: 

n n -k 
Z (x) • I x !. ~ 2 "" 

k k n 

n n -k n -k 
=Ix g*!. cp 2 = Z*(x)<!.cp. 2 >. 

n n k k k k 
/5/ 

no onpe.ueneuHIO cpe.uneii senB'IBHbl 

< .... >-
-1 n 

Z *(x) !. x g * ( ... ). 
n n 

0603BA'IJIU 'lepe3 P {X) cpe)VIIOIO DnOTHOC'I. y3JIOB 

pemeTJCII
0 

XOTOpWe BpBBAJtJICliC&T OJUIOMY B3 3AMJCHYTWX 
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MHoroyronLHHKOB, onpe,LJ,enBIOlQHX Kou4JarypauaJO nyra. Ta

nH'IHa.ll Kou4JarypauaB HMeeT nepaMeTp 

·n 
X 

Np (x ). 161 

. ll -k 
Cpe,!l,HJUI BCJJH'IHHa -: ~ ,',

1
. 2 MO:iKe r 6LITb 3aMcHeHa 

k ' 
ec Jlla'ICHHCM C THllH'IHLIM nepHMCTpOM 

k . .. k 
v I fl ., - - -- ~- I ll X ·~ 
- (J "'- , -- v ~ 
k k k k 

OTI<y,LJ,a 

/n'x - k . 
Z (X ) ~ Z 1 (X) ~ cb :! Z 1 (X )R, (X ) 

k k 

IlpOCTOC pa3Jlo:lKCHHC 

:n·· -k 
R(xJ~~d' x2 

k 

<n:. 
~· X 
- cb 

1 ., 
(1- k ln 2 t -- ( k ln 2 ) ~ .... )E 

2' k . k 

0 

"'1 - M
1

ln 2 + ...L ~1., (In, 2 j'"' 
2' ~ 

...L M ( ln 2 )3 

3' ;3 

171 

IBI 

191 

npHBO,LJ,HT 

MOMeHTbl 

,!l,c4JeKTOB 

K Bbipa>KeHHIO era rae raqeci<oif cyMMbi I II 'lepe3 

M 1 , M :2 . M 11 • IPYHKUHH pacnpe.LJ.eneuaB 

ch' II X Ha MHO>KCCTBC I<oH4Jurypauaif nepHMCT-

pa 11 X k 

Cne,LJ,yJOlQHM WaroM .IIBJJJICTC.II BLI.IICHCHHC CB.II3H MC>K,LJ,y 

MOMcHTaMH M1 , M2 , .... Mn ,... a KoppenBUHOHHLIMH 4JyuK

UH.IIMH TO'IHO pewaeMOH 3a,LJ,a'IH. 0603Ha'IHM 'lepe3 < i
1 

\ 

Cpe,LJ,Hee 'IHCJJO KOHiiJHrypaUHH, HMCIOlQHX ,LJ,cliJeKT B Y3JJC 

i 1 H aoo6IQe qepe3 < i 1 • i 2 , i ~ , .. i fl 'x - cpe,LJ,uee 'IHcno 

Kou4Jarypauaif c .LJ.eliJeKTaMH B yJnax i 
1 

. i:.? .... i n 

PaccMoTpHM cyMMY 

~ -:-i 1 ,i·,, ... ir:'x - ~ 
i i . ,. I r 

1 ' N. 1101 

6 

I 
~ 

l 

B KOTOpOH HH,!J,CKCLI j I' .. i r npo6eraJOT HC3aBHCHMO 3Haqe

HHJI HOMCpOB BCCX N TO'ICK peweTKH. 113 3KBHBaJJeHT

HOCTH aHCaM6neii CJJC.LJ.YCT, 'ITO KOppcJJJITOp • i 1 ... I r ex 

MO)I(HO paCCMaTpHBaTb KaK CpC,!l,HCC Ha MHO>KCCTBe KOHiiJH

rypaUHH c THnH'IHLIM nepaMeTpoM / n \ . BLI6epeM HJ 

noro MHO)I(CCTBa ace Kou4Jarypauaa c k .LJ.eliJeKraMH. Hx . -. 
BKIIa.LJ. B cyMMY I 101 paaeu k r,) · 11 x . nocKOJJLKy Ka)I(,LJ,biH 

k .. 
H'l r HH.LJ.CKCOB HMt.:CT k HCJaBHCHMLIX B03MO)I(HOCTCH 

oKaJaTLCH HoMepoM ;~e4JeKruoro yJna. CyMMHpoaauae no

cnc,!J,uero BLipa)I(CHHJI no BCeM B03MO>KHLIM k npHBO,LJ,HT 

K ¢opMyne 

,. 
1 - i i . 1" · 1 1 ' •> ... I r ~ k 

,-n> 
~ o x k r 
k . k M 

r 1111 

TaKHM o6pa30M, MLI nony'laeM Bhlpa>KCHHC ,!J,Jl.ll CTaTCYMMLI 

HCXO,!J,HOH Ja,LJ,a'IH 'lcpe3 CTaTCYMMY TO'IHO pewacMOH MO,!J,CJJH 

Z ' (x) H KOppeJJ.IIUHOHHLie $yHKUHH npOH3BOJJLHOro nop.ll,!l,

Ka B :noif MO,LJ,CJJH. ).J,JJ.II pacqeTa KoppeJJJITOpOB BH,LJ,a ·· i 
1 

, .. 

· · i r ·, MO>KHO HCnOJJLJOBaTL TCXHHKY, pa3BHTYIO B pa6o

Te 
9 

,!J,Jl.ll BLI'IHCJJCHHH CnHHOBLIX KOppeJJJIUHH. IlpHMep BLI

'IHCJJCHHJI KOppCJJJITOpOB HHJWero nop.II,LJ,Ka B MO,!J,CJJH C ,LJ,e

$eKTaMH npHBC,!J,CH B pa6oTaX . 7 ,S' 

2. YlJET ,4E<PEKTOB METO,l{OM 
BKHIDlJEHHR-HCKHIDlJEHHR 

Ilony'-ICHHOe' Bbipa>KeHHC CTaTCYMMLI Z (x) qepe3 Kop-

pCJJHUHOHHblC 4JyHKUHH . i l ... i r " CO,LJ,ep)I(HT 6eCKOHc'I

HblH pH,LJ, CYMM no HC JaBHCHMLIM HH,LJ,CKCaM i 1 . ·. i r . Iloc

ne,!J,uee o6cToBTenLCTBo 3aTPY.LJ.HBeT nocTpoeuae npa6nH>Keu

HLIX peweHHH, JaKJJJO'IaiOIQHX CJI, KaK npaBHJJO, B HCKOTO

poM pacuenneuaa KoppenBuaii. B caMOM .LJ.ene, npa pac

uenneuaa HC06XO,Il.HMO Y'IHTLIBaTL nOBTOpJIJOlQHCCJI HH,!J,CKCLI 

B BLipa>KCHHH ,!J,JJH < i 1-... i r -~. H 3TO ,LJ,enaeT BLIKJla,LJ,KH 

rpoM03.LJ.KHMH. MLI nony'IHM e~..Qe O.LJ.HO. <l!opManLHo. TO'IHoe 

BLipa>KcHHC ,LJ,JJJI CTaTCYMMbl Z (x). 6onee Y.LJ.OQHOC C ·YKa

JaHHOH TO'IKH JpCHHH. 

IlpH onpe,LJ,eJJCHHH ,LJ,e4JeKTa MLI YCJJOBHJJHCb C'IHTaTb, 

'ITO nyTL npOXO,!J,HT .LJ.CiiJCKTHLIH )'JCJJ .LJ.BYMH pa3JJH'-1Hb1MH 

? 



cnoco6aMR. GyAeM pa3.nBqaT~o Teneph 3TH cnoco6w, nps

nscwaaJI nepBOMY HOMep 1, a BTOpOMY - HOMep 2. Ha3o

BeM CBOBCTBOM P(i 1 ) npOXO>K,II.eHBe y3.na i l BTOpldM 

CDOC060M npB YCJIOBBB, 'ITO B 3TOM y3ne BMeeTCJI Ae4leKT. 

O'ieBKAHO, 'ITO cTaTCYMMa BCXOAHOB 3aAa'IB coAep)IQIT 

ace Kouwsrypa:uBB, ue o6naAaiOIIUie HB OAHBM B3 caoicTB 

P (i r ) , 1 ~ i r _< N . Ilepe'IHCneHBe TaKBX Kouwsrypa

llHB MO)I(HO OCYIIleCTBBTh, llOJlb3YJICh npHHilBllOM BKJll01fe

HBJI-HCK.1ll01feHBJI. flpBBeAeM 3AeCb ljopMyJIBpOBKY 3TOrO 

npBHIUllla, B3JITYIO B3 KHHrH M.Xonna/10/. 

IlyCTh BMeeTCJI N 3JieMeHTOB B HeKOTOpoe 'IBCJIO CBOBCTB 

P(1) , P(2) ... P(n ). IIycTh ,nanee Ni - qacno 3neMeu-

TOB co caoicTBOM P(i) a aoo611le N 1 1· 1· - qscno 1 2 ... F 

3JieMeHTOB co caoicTBaMR P(i1 ),. P (i 2), ... , P ( i r ) . Tor

.na 'IHCJIO 3JleMeHTOB N(O), He 06Jl&AaiOIIlHX HB OAHHM B3 

yKa3aHHWX CBOiCTB, 3&AaeTCJI WoPMY.JIOB o6pallleHHJI 

N (0) ,. N- l: N. + l: N . + 
1 i 1 <i 2 i 112 

s n 
+ (-1) I N i i ... i + ... + (-1) N 1 2 . /12/ 

· < · < < · 1 2 s • .. .n 
1112 .. IS 

IlyCTh Tenepb 3JleMeHT&MB llOJIHOrO MHO)I(eCTB& JIBJlJIIOT

CJI BCe B03MO)I(HWe KOHc)BrypaUHB C nepHMeTpOM ll 3&Aa

'IH C Aec)eKTaMB; TOrJ~a, cornaCHO BpBHUBllY BKJliO'IeHBJI

BCKJIIO'IeHBJI, 'IBC.JIO KOHI)BrypaUBB BCXOAHOB 3&A&'IB C ne

pBMeTpOM ll p&BHO 

n 

g ,. g* -
n n 

- 1- I g ( i 
1 

) + ... + i:!L I g ( 1 . 2 ... n ), 
2 ·2! n 2 n nt n 

. /13/ 

rAe g ( i 
1 

••• i ) - qacno nyTei, co.nep)l(aJilBx Aeq,eKT B 
n n 

y3.nax it·.. ir . IlpoCyMMBpyeM o6e 'I&CTB paBeHCTBa 

/13/ no n, npeABaPBTeJIJ.HO YMHOOKJIB BX Ha X n. IlOJIY'IBM 

OXOB'I&TeJlJ.BO 

Z (x) • Z *( x )(1 - ..J_ l: < i 
1 

> + .... 
2·2! it :1 

I 

• 

1 
I 

+ 

~ 

ll 1 ,, 
(-1) -- ~ 

11 . . / 
~! n' 11 12 

j 1 ... i J, , X). /14/ 

BLtpa)l<t:IIIIH ;H/ H /14/, BllpUHUHIIC, 'JKBHBaJICHTHhi HMOI.'lll 

fiLII h llOJJ) 'Il'Hhl O)UIHM CfJOC060M, O)lHaKO HCfiOJlL30BCliii!C 

MC"I O)la BhJllO'IeHHH- HCKJlHl'lt:HH.R 1:1 flOCJlC)lHCM CJIY'Hte npe;~ ·· 

CTaHJUIClC.R 6oJICC CClCCIBCIIHhiM. 

3. llPIIEJJJI)J(EHHb/JI PAClJET 
CTATHCJJflJECKOJ1 CYMMbl 

E C!IH IIJH!liJlH)I.;cJIIlo pnL uciJHI L. J(oppeJl.R:TOIJLI 

1 . i 
T 

r 

II I l . 
];~ 1 

/l:J/ 

B cPOflMYJIC /14/, 10 Bh!J1!ll!(VJIIH' )lJU! CJalC)'MMhl TipHHUMal'I 

CJIC)l) IOllll!ii BHJI: 

/: i X) 
.. . j ' 
'/, i(}.)(J- __ ! X 

') 

: ~ 

HcHoJih ., y H npnfimnKc 1111ue HLipa*CHHe I 15/, MLI HLl

l.JHCJIHM 311/ll.JCHHC X<', npn kO'IOpOM CTaTCYMMa HCXO)lHOil 

3B)lal.JH HMCCT OC06CHHOCTh. ~Jl.R 3TOi UCJIK MW npC)lCla-

BHM ClafC}MMY Z(x) B BH)lC: 

Zt~), ~: g*xn<Jl(X) 11 
n 

z. (X <ll( X)) ~ z * (X ) ' /16/ 

npoH3Be)lJI 3aMeuy nepeMeHHLIX x = x Q> (x). CMbiCJI 

"nepeHOpMHpOBKH" ~(X) COCTOHT B TOM, 'ITO OHa yqHTW

BaeT, CI<OJlhKO )leclJeKTOB npHXO)lHTCJI Ha O,Il,HH mar nyTH H, 

CJieAOBaTeJibHO, BO CKOJlhKO pa3 l.JHCJIO KOH<i~Hrypauui gil 

MCHhille 'IHCJIB g~1 • C )lpyroi CTOpOHhl, CTBTCYMMa Z(x) HC • 

XO)lHOi 3B)lal.JH npe,ncTaBJIJICTCJI B BH)le 

·~n> 
Z(x)~Z*<rJl(x) 11 >,Z~(x)<l>(x) x /17/ 
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CpaBJJHBaJI npe,AcTaBneHHe cTaTcyMMbl 117 I c npe.u,cTaB

neHHeM 1161, 3aKJDO'IaeM, 'ITO 
1 

4>(x)-..R(x) <n>x 4>(x )<n>x ~ R(x) 
118/ 

. IIOCKOJibKY XsX /4> (x ), TO ,AJIJI KpHTH'IeCKOrO 3Ha'leHHJI 

X c HMeeT MeCTO paBeHCTBO 

_L_ 119/ 
x =X /R(x )<n>xc 

c c c 

HnH, o6pama•cb K npa6nH)I(eHH10 I 151, nonyqaeM ypaBHeHBe 

OTHOCHTeJibHO X c 
. 1 

<l > -- I I 
X =X / (1- _1xc ) P (x d 20 

c c 2 

BLipa:lKeHHe AJIJI cTaTcyMMbl Z * (x ). nony'leHHoe B pa6o

Te /8~ MO:lKeT 6b1Tb npBBe,AeHO K BRAY 

N 
Z *( x ) ,. exp I 2 (2 11) 

r.u,e 

277 

({ ln A (a .t1 )dadj3 !. 
0 

1211 

2 -A (a , j3 ) ""1 + 4 X +2 y 2 X (COS a + COS {3) + 4 X 
2 COS a COS {3 ,/221 

TaK 'ITO x c- 1/2 y2 
Koppen•naoHHble ~YHKUBH p(x) 

OTBeTCTBeHHO, BH.A 

H <i > 
1 X 

HMeiOT, co-

1 2" 1 - 2 
p(x) "'-·-

2 
fJ A- [ 4 x2 +Xy2 (cos a+ cos {3) +4 x ~OS a· cosj3]dadj3 

(2rr) 0 1231 

<i
1

>x ""(1-A(x))
2 

+B(x)C(x). 
/24/ 

r,D,e 
1 217 -1 2 - -

A(x ) ... --
2 

If A [1 +2 x +2 y'2 xcosa+y2 xcosj3 + 
(27r) 0 . 

+ 2 x2cosacosj3]dadf3 

10 

i 

t 

277 1 
B(x)z- _2_ rr ~..- [l+xv2 (C0Sa+COS{3)]dadj3 2 . 

(2rr) 0 

1 277 -1 -
C(x) .. -=-- ({A [xy2(1+2x2 +2y2xcosa)+ 2 . 

(2r.) 0 

2 -
+X (l+Xy2 cosa)]dadj3. 125/ 

IIO,D,CTaHOBKa Bblpa:lKeHHJI /23/, 1241, /251 B ypaBHeHHe 

1201 H nocne.u,y10mee peweHHe 3Toro ypaBHeHHJI MeTo.u,oM 

HTepaUHH npHBO,AHT K 3Ha'leHH10 x-;; 1= 2,547 ... JTOT pe3yJib· 

TaT HaXO,IJ,HTCJI B HeCKOJibKO Xy,AWeM COrJiaCHH C ,AaHHbiMH 

BbiCOKOTeMnepaTypHbiX pa3JIO:lKeHri, 'leM pe3yJibTaT pa-

60Tbi/S/. O,D,HaKo, B OTJIH'IHe oT nocne.u,Heii, cxeMa nonyqe

HHJI npH6nH:lKeHHoro peweHHJI, npe.u,no:lKeHHaJI B Haweii pa-

6oTe, ,AOfiYCKaeT Bbi'IHCJieHHe KpHTH'IeCKOrO 3Ha'leHHJI Xc 

C B03pacTaiOIUeH TO'IHOCTbiO nyTeM y'leTa KOppenJITOpOB 

BbiCWHX UOpJI,AKOB. 
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