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· 1. 13ne~emte 

Ilpo6JI~Ma B~TBJIIUHXCR. nbn~i1cpoH l!JIII IIOHJlhl~·alOJl\llX . .nepeBbeB m(pew.eTKe ibpowo'. 

ll3BeCTHa .B CTaTHCTH'lCCl(Olt cj>H3iil{C_. l{a1{ 611no IIOl{a:JaHO KnpxrocjioM 6onec CTa ·neT ' 

TOMY '11aaa.n [l); npo6neMa n0Hpld~'a1om11x .nepe~beB CBH3alla C aa,nlqeJl, O'Bbl'lllCJieimll 

conpOTllBJieHUJI MeJK.uy JJ.ByMn.npbnaBOJI
0

bll;;,~ll ya11ar-iii 'u~nll. pe3l\CTopo~ .ua:;;~e <l>opTylln . 

_ll Kaci'eJIHilH ~oiaaam1, ~TO 3TII np~6JICMLI coo'r~eTCTllyioT npe.neny q -4 0 MO.l(CJI!I ITonca 

· J2,'3]: He.ziaano MOJJ.CJ!h BCTBHIUIIXCH IIOJI}!MepoB uawna HOBOe npirnomeune'I{ a6eiienoii• 

. i.io.nenn caMoopraHH30Baunoii HpllTII'IIIOC;II [4, 5]. RnpnMCH!:lllill K 3TOl1 MOJJ.CJIII Teope~ia 

· Knpxrocjia npeJJ.CTaBJIHeT cocioii MOU(H~E;, ll na cero.n;HHWHHiieni, CJJ.ll!ICTBeHHOe, cpe,n;CTBO 

nonyqe111IJI TO'IH!dX peayJI~TaTOB [6:1~)';' . . · • . · ' ·· .. 
0.n;Hano MOJJ.!'!Jlb ,BeTBJ!ll(ll,XCJ! IlOJil!MepoB ncoiOTpH ua.,n;onrym llCTopnio mieeT II caoii' 

BHYTP~HHHe 'ue pellleHIILIC JJ.O ·c~x nop npo6JICMbl. 8m npo6neMa npe,n;wecTBeH~II-l{OB ua 

. HOpHeBOM ,n;epe11e, Upo6JieMa Bbl'IIICJieHllJ! c!1paHTaJIJ,HOll pa3Mepl!OCTll XllMH'leCHOTO .IIYTII 

·ua peweTKe c· d >' 2 II T.JJ.. O,n;noii II3 THl{l!X npo6JICM J!BJIHeTCJ! TaHJKe ·Bonpoc O HaJill'IIIII 

'norap1Icj>Mn'l.ec1mx. nonpasoR R ac11MnrnT111caM 1coppcnJirnpos B 3Tol1 Mo.n;em1. Ero· ncTo

pnJI TaKoaa. B pa6oTe (15] X.Cancp II B.)lm1rna11T1e ua<Jamr nayqe1me RpllTll'lCCHIIX 

IJORa3aTeJiel1 'noJl!IMepHLIX °icoppeJIJ!TOIJOB 'f~l{OI'O Tlllla, RaR IIORa3al!O Ha pllc.l. 
• • ' ~ ' • ~•> • • 

~ 

Pnc.1 

ijcnoJib3YJ! TCX!!IIHY HYJIOIIOBCHOro ra3a B 11p11MCIICIIIIII H q-ROMIIOIICHTIIOil MO}\CJIII 

IloTTca,_01111 11a1111m,· 'ITO aci1MIITonrn11 :➔TIIX'Hoppc1w·rop0B l!Mc~oT cTc11c1111oll Bll.ll. c Hp11-

Ttt<Jecm1M11 1111)1.CKCaMII 
I . 

, Xk = Sgk2 _ (-1. - g)2 
. Sg , (I) 

r.ne g KOHCTaHTa,· CBJI3allllaJI_ C JIOMIJOIICIITIIOCThlO q MO}(CJIII IloTTCa CJIC.l\JIOII\IIM COOTIIO

weuneM: 

q =2 +2cos(r.g/2), 9 E (2,4), (2) 

a k-:-•nicno nom1Mep0B B ny<J1<c (11a p11c.l k pan110 3) Bupe;i.c11e q:.... 0 (•ri:p cooTBeTcT11yen 

cjia3e, B HOTOpoii nonnMcp11 nnorno 11m,pi,niaIOT · nc10 pc111cTHY) i.111 nMceM g --> 2 11 
' ' . 

·k2-1 
:tk=;---. 
•. . ,1. 

© O~,r,;HHCllllbIH HHCT~T)'T R,r,;epHbIX HcCJle.n,oeanHA 1 JJ,y6na. 1995 
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0,n;Hano II03JKe, ll3Y'laJI 3TY JKe npo6neMy C TO'!Hll 3peHHJ! KOHqJOpMHOfi TeOpIDI IlOJIH, 

X.Canep [16] o6HapyJKHJI; '!TO 3Ta TeOp!IJI ,n;~nycnaeT HaJIIlqife norapHqJMH'leCKHX nonpa

BOR H noppeJIJITOpaM B. 3TOfi MO,D;eJIH. He,n;aBHO B.rypapntt [17] IlOKa3aJI, '!TO HaJIIl'!lle 

norapHcjiMH'leCKl!X nonpaBOH aoo6rn;e J!BJIJ!eTCJ! HeOT"I,eMJieMLI~ CBOfiCTBOM 'KOHqJOpMHOH 

Teopnn rio~ c IJeHTpaJibHLIM 3apJIJJ.OM c = -2. 
B ,n;aHHOH pa6oTe, IIOJlb3YJICb TeopeMOH Knpxrocjia; MLI TO'IHO BLI'IHCJIJ!CM HeKOTOpLie 

l!3 KOppeJIJ!TOpO~ II TCM caMLIM paCKpLIBaeM npll'IHHLI B03HllHl!O_BeHHJ! JIOTapHqJMll'ICCKl!X 

nonpaBoK. 

· 2. 0-KoMrioHeHTHaJI MO~eJIL IloTTCa 
(')1.i. 

3,n;ech MLI npaTRO onnweM npe,n;eJILHLilt' nepexo,n; q --> 0 B MOJJ.Clill IloTTca, cne.uyJI B 

OCIIOBHOM:pa6oTe [2]. TaMHJibTOHHaH MOJJ.Clill IloTTCa MOJKHO 3anncaTh B BHJJ.C 

H = L J0 (l....: 8(a., a:)), 
• ,eEE . t' . 

: (4) 

r,n;e cyMMHpoBaHne npoBOJJ.llTCJ!. no BCCM, pe6paM perueTKll e, a_ O'e· ll a~ - cnHHOBLIC 

nepeMCHH!dC B y3nax, CMCJK~LIX ,n;aHHOMY pe6py e. CTaTllCTll'ICCHaJI cyMMa 3TOH i:ro.n;eJIIl 

Z({J},q) ~-Lexp{--,BH(;)} · · 

{i:} 

MOJKCT 6i.ITb rrrie.n;c:raBJICHa B Bll,!l;C [2): 

z.({aL~) .~ L~~bE~c1~(c), . a;= exp(-2,BJ.), b0 = 1 - a0 • 
,,· : . . . 

CfcE 

(5) 

(6) 

3.n;ecb cyMMI!pOBamie npOBOJJ.I!TCJ! no BCCM IIOJJ.MHOJKCCTBaM MHOJKCCTBa E pe6ep perueTnn, 

-y( C)'- 'll!CJIO CBH3HLIX KOMIIOHCHT B no.n;MHOJKeCTBC c. 8TO npe.n;cTaBJICHHC CTaTHCTI!'IC

cnoii cyMMLI qacTO Ha3LIBalOT KJiaCTepHOH MO,!l;CJiblO. ,llJIJI Toro 'IT06IJ'COBCplllHTh npe.n;eJib

HLiii 'nepexo,ll; q --> 0 B .n;aHHO.ii cTaTHCTI!'!ecnoii cyMMe, BBe.n;eM cne.uy10rn;ne q,opMaJILHLie 

·rrepeMeHHLie: 
KS. 

a.=; 1 +KS.' 
1 

k= 1 +,KS.' 
K = Jq. 

Tor.n;a CTaTHCTll'ICCHaJI cyMMa nepeIIllCLIBaCTCJ! ClIC.l\JIOlll;llM o6pa30M: 

IVl+l. 
Z( {S}, K) = K · "SC Kw(C)+-y(C)-1 1 (1 + KS)E ,L_j .. 

CfcE 

(7) 

(8) 

r.n;e. IVI - rronuoe q11cno Bepru11H _Ha perueTHe, w(C) - qncno 3aMHHYTLIX IJHKJIOB B 

rro.n;MHoJKecrne pe6ep C. II pn' 3TOM ·MLI' Bocnon1301ia'.mi:ci.- cooTHO!llennei:1 8i1nepa: 

w(C) + IVI = -y(C) + ICI, (9) 

r.n;e IC L- q11cno pe6ep B no.n;MHOJKCCTBC C. 
:; IIepennrueM ee RaK pH){ no CTeneHJIM K, onycTI!B JJ.JIJ! npocTOTLI MHOJKllTCJib nepe.n; 

3HaKOM cyMMLI: 
0:-:·,~:.-& -~--~.:: -. . ; i.~-~~=-~ :;;1 
I f_j1, , . ., ,,, ··•:3u__.:.t _.,:.~w.1,,f~l:J-.S ~ 

~ 'Jti;:1'=~illX U:'.:: -~~-~~:Ziilt~-~ ~ 
~ i:::.-1~;·11 ,,~.,_--.--;:-Ht.' fl t ~ ... ,_ 'l,-.,.,.IJ~• •s\ ~ - -~---



·Z( {S}, ,.;) ~ L sc + I\; 
w(C)+~(C)=l ", 

C£E 

I: 
w( C)+~( cj::2 

C£E 

sc + ,.2 I: 
w( C)+~( C)=3 

C£E 

sc +···, (10) 

ll paeeMOTpllM rro.npo6Hee Ka.JKAJ,IH qJieH :noro pJI,na. . IlepBb!i!. ll3 HllX COOTBeTeTByeT 

TaKHM rro,nMHOJKeeTBaM C pe6ep Ha perneTKe, ,nJIJI KOTOpb!x w( C) + ':-y( C) = 1. .8To _Bo3-

MOJKHo, . TOJII,KO eenn .11neno IIHKJIOB, B 3TOli. KOH<pnryparrnn pe6ep w( Q) '.= 0, a 11nrno 

eBJI3Hb!X ~OMIIOH~H; 7(C) = 1, T.e. rrep~~i!. 'IJieH :noro pHA,l COOTBeT~TByeT,C)'MM~ no 

BeeM IIOKpb!Ba!OJIIllM ,nepeBI,JIM Ha peIIIeTKe. Bo BTOpOM 'IJieHe pJI,na (10) eyMMHpOBaHHe 

rrpoBo,nnTCJI no KoHcpnrypaIIHJIM, AJIJI KOTOphlx w( C) + :-y( C) = 2. 3.neei, B03MOJKIIhl ,nBa 

cny11aJI: w(C) = 0, :-y(C) = 2 n w(C) ~J; :-y(f),= 1. IlepBL,Ii!. e_a,o!B.~TcTByeT AB)'.KOM

rroHeHTHhlM .nepeBI,JIM, a BTopofi - IIOKpb!Ba!OJIIHM .nepeBI,JIM, eo.nepJKaJIIHM o,nHH rrmrn. 

HHTepeeHO 3a.MeTHTI,, ''ITO' ,AyaJII,HhlM rrpeo6pa30BaHHeM rrepBhle. H3 3THX KOl!q>Hryparrni!. 

rrepeXOMT BO BTOpb!e '~ ~ao6opo;. AH~JI~ni.~HO. MOJKHO pace~oTpeir, ii .npyrne 'IJieHbl 
~ ' r. ~ . ' , . ' • .' : • • ~ · . , . . C ,• ' 

3Toro pH,na. 

B npe,nene · q --> 0 Mb! .nenaeM Bee '_IJieHhl 3Toro pJI,na ne11e3a10JIIe MaJib!MH 11a cpo11e 

nepBoro. HMe11110 II03TOMY roBopnT, 11-ro Mo,nen1, rroKpb!Ba!OJIIHX .nepeBI,eB eooTBeTeTByeT 

rrpe.neny q --> 0 Mo,neJIH IloTTea. 

CnTyarrnJI, o,nHaKo, 'MoJKeT ellJil,HQ 'll3MeHHTI,eJI; eeim Mb! llHTepeeyeMeJI He Bhl'IHeJie

HlleM eTaTneTH'IeeKOfi eyMMhl, a Bhl'IHeJieHJl:eM cpe,UHHX'rro·oeHOBHOMY eoeTOJIHHIO OT orre

paTOpOB pa3Jill'1Hb!X !pll3ll'1eeKHX BeJIH'IHH. IlpH 3TOM MOJKeT OKa3aTI,eJI, 'ITO 3Ha'1eHHe 

onepaTOpOB Ha KOH<pnrypaIIiiJix, eOOTBeTCTBYIOIIIHX· nepBb!M 'IJieHaM pn,na (10), TmK,ne

eTBeHHO paBHO HYJIIO, n Tor.na oeHOBHOi!. BKJia,n 6y,neT ,naBaTI, He rrepBhli!., a KaKOH-TO 6onee 

BbleOKllH 'IJieH pJI,na. . 

PaeeMOTpllM AJIJI rrpnMepa cpe,nHee OT onepaTOpa 1-8(0';, O'j) B ·Mo,neJIH IloTTea. 8-roT 

onepaTop paBeH 1, eeJin CIIllHI,I O'; ll O'j npnHHM_a!OT pa3Hble 3Ha'1eHHJI, H o, eeJin OHH eo

Bna,na!OT. B TepMHHax KJiaeTep~ofi· MO,nenn 3TOT onepaTop eoBna.na~i C llHAHKaTOpOM D;j 

TaK, , 'ITO TO'IKll i ll j rrpnHa,nJielK~T pa3Hb!M J{OMUOHeHTaM eBJI3HOeTH. Ilo:noMy Ha Beex 

KOH<pnryparrnJix, coeTOJIJIIllX TQJII,KO ll3 OAHOH J{OMIIOHeHTl,I CBJI3HOeTn. ( B TOM. 'IH_eJie ll, Ha 

IIOKpb!Ba!OJIIllX .,nepeBI,JIX), 3TOT llHAHKaTOp TOJK,neeTBemro paBe~ Hymo_. 8To 03Ha11aeT, 

'ITO, XOTJI eTaTHCTll'IeeKaJI eyMMa 0-KOMIIOHeHTHOi!. _Mo,nenn IloTTea .nei!.eTBHTeJII,HO rrpo

rroprrnoHaJII,Ha qneny IIORpb!Ba!OJIIHX ,nepeBJ,eB Ha perneTRe, AJIJI Bl,l'IlleJieHHJI epe,nHHX OT 

orrepaTopoB B :noi!. Mo,neJIH MoJKeT ORa3aTI,CJI Heo6xo,nHMhlM paeeMoTpeHHe ROH<pHryparrni!. 

6onee CJIOJKHhlX, 'IeM npoeTO IIORpb!Ba!OJIIHe .nepeBI,JI. HMeHHO 3TO o6eTOJITem,eTBO, KaK 

MI,I YBHAHM B .namHei!.rneM, npnBOAHT I{ B03HllRHOBeHHIO JiorapH<pMOB B ROppeJIJIIIHOHHb!X 

<pyHKIIHJIX. . , . . . . 

IlpeJK,ne 11eM nepei!.TH K Bhl'IHeJieHHIO RoppeJIJIIIHOHHhlX <pyHRIIHfi, BBe,neHHhlX X:Ca

nepoM H B.L(rorrnaHT1,e, Mhl ecpopMynHpyeM TeopeMy KHpxrocpa H RpaTRO uarroMHHM KaR 

e ee IIOMOJIIhlO MOJKHO Bhl'IHeJIJITh JIORaJII,Hble .npeBoo6pa3Hbie .nnarpaMMbl. 

3. TeopeMa KIIp.xrocpa II _ee o6o6~eHl'ie 

L(JIJI TOrO '1T06hl ecpopMyJinpoBaTh TeopeMy Knpxrocpa, Mb! HanOMHHM HeROTOphle 

orrpe.neneHHJI H3 Teopnn rpacpoB. 

1) CBII3!Il,IH rro.nrpacp rpacpa £, l{QTOphl.il: eo,nepJKHT Bee ero TO'IIUI lL He HMeeT IIHRJIOB, 

Ha3b!BaeTeJI no1Cpbtoll10U{U.M JepeBO.M. . . " 

4 

2) IloupIJBaIOJIIee ,nepeBo e o,nuoi!. on1eqen11oi!. io,rnoi!. ( icopue.11),"ornH11a10JIIei!.C11 Tamm 

o6pa30M OT aeex OCTaJII,HbJ_X TOqel{ perneTKH TOJII,l{Q 3TllM cpaK:OM,' Ha3b!BaeTC/I 1-op

ueBbl.M nOI{pbIBaIOJIIllM .nepeBOM. 

3) IloCIIOJil,l{y Hop11eBoe noHpb!BaIOJIICe ,nepeBO /IBJI/leTC/1 eB/13Hb!M rpaq>OM ll He HMeeT 

IIIIKJIOB, TO eyu,eeTByeT e,nn11eTBeHJ1hli!. IIYTh, Be,AyJIIIIH JI3 mo6oro Y3Jia perneTRII I{ 

1mpmo, uornp11i!. npoxo.n11T TOJihHO 110 3TOMY .nepeBy. Ilo3TOMY Mb! MOJKCM opueu

mupoeamb 3TOT nyTh, IlOMeeTIIB•Ha Bee·eB/1311 eTpeJIHII, nanpaBJICHl!hle I{ uopmo. 

Teope.ita Hupxwrfia. Ern11 mo6oMy pe6py rpaqia £ e 11p11neJKaJII11MH ·ToquaM11 1 n J, 
OTJIH'!HhIMII oT· Ropn11 .nepeBa,np111111eaTh Bee S;1, TO .nei'ep1,11111aHT MaTp11111,1 ' 

t,;;({ S)) ~ { 
I:k S;k 
-S;i 

0 

l = J 
i II j 6nmuai!.rnHe eoee.n11 

B OCTaJihHb!X eJiy'IaJIX 

(11) 

6y.neT np0113BOAIIJIICH cpy11u1111ei!. ROpllCBb!X IIOHph!BaIOJIIIIX ,nepeBheB na perneTHe. B qa

CTl!OeTII, uor,na see S;/ = 1 .ni,ii mo6-~x TO'ieI{ i 'ii j /3Ta MaTp11rra cos11a.na6T c MaTp11uei!. 

.n11eupeTIIOro Jia1IJiac11a11a II cc ,neTcp1111na11T .naeT IIOJlllOC 'l!ICJIO 1mp11eB1JX IIOKpbIBaIOIIIIIX 

.nepeBheB. 

L(m{a3aTeJihCTBO :nail TeopeMhl MO}KIIO HailTII B mo6oM CTan.napTHOM y,ie6J111Ke 110 

TeOpl-111 rpaq>OB, 1ianpllMCp [19]. 
TeopeMa K11pxrocpa npe,nCTaBJIIICT eo6oi!. 3<p<peKTHBnoe cpei\crno ,nJI11 Bhl'lHcne111111 

JIOHaJihHLIX ,npeBeel!hlX ,n11arpaMM. Xorn 'MeTO.l( ee neIIOJI130BaimH ,na,1CKO !IE' HOB, CTOIIT 

KpaTKO HanOMIIIITh ero oeHOBI!hlC 11.ne11. 

Jho6oe JI3MeneHHe BCCOB IiOHC'lHOro ·•meJia CBH3ei!. na peIIIeTKC na3IJBaeTCH JIOKaJih

HhlM .nccpeRTOM.' HanpRMep; y,nane1111e '11n11, Hao6opoT, BBe.ne1111e .l(OTIOJIHllTCJihHblX pe6ep 

B peIIICTKY·MO}KCT paccMaTpllBaTI,C/1 Ital{ eooTBCTCTBYIOIIIllil JIOKaJihlli>Iil .neqJE'HT. Pa3HOCTI, 

MC)l{,ny .l(llCHpCTIIi>IM JiaIIJiaCllanoM· Ha HOBOi!. p'erneTKC I::!.' 11 .l(I-ICK(lCTilhlM JiaIIJiaettanoM 

Ha c-rapoil pemeTHC l:!,. Ha31IBaCTCH MaTpttueil .necpeKTa O.' . YcJIOBlle JIOHaJII,IIOCTll 03IIa

qaeT, 'ITO TOJlhKO 'J{OJIC'IHOC 'IIICJIO CTpOI{ JI eTOJI6uoB 3TOi!. MaTplll\bl coneplKHT uc11y,1eBhlC 

3JICMCHT11. 

L(pyroe BaJHHOe JIOl!HTlle, KOTOpoe neo6xo,nllMO .l(JIH ,naJILIICilIIIero 113JIOlKCillfR,.3To 110-

II/ITllC noKaJihHOil .npeBecnoii .n11arpaMMhl. Mb! onpe,neJIHeM ee Ra11 na6op ,,epn11x JI 6enux 

c-rpenoK na pe6pax perneTKll. Jlro6oe op11cnTttposaHHoe noKphlBaIOII\ce .ncpeao, npoxo,v1-

u1ec tiepe3 see 'lep111,1e CTpCJIKll, 110 ne npoXOAJIII(ee qepe3 6eJihIC, Ha3b!BaCTCJI COBMCCTII

Mh!M C l\annoil lIOI{aJlbHOi!. ,nttarpaMMOH. L(nn Toro lJT061,1 uaiiTJI IIOJIIIOC 'IHCJIO IIOH!Jh!BaIO

JIIIIX .nepCBhCB, eoBMCCTHMhlX C J(annoil ]\llarpaMMoil, Mb! J\Oll}HIIU IIOCTJJOllTh 110 :la]\allHOii 

JIOl{aJihIIOil w1arpaMMC COOTBCTCTBYIOII\YIO 11,!aTpllIIY l\C<pe,rra. riocTylllrn CJICJ()'IOil(I-IM 06- ' 

pa3oM: np11pas11ncM Bcea pc6cp c 6eJILIMII c-rpeimaM11 uymo, a acca pc6cp c •wpni.i'Mn 

CTpemtaMII - L Tor.na, cornaeIIO TCopeMe Kttpxrocpa, !{03(\l<plll(l!CIIT Hp!! CTapilll'M 'IJICIIC 

noi111110Ma <let l:!.'(t) Ital{ pa3 paaen llIITcpecymn\eMy nae •rnc,1y. Ta1m11,106pa30~1, OTIIomc

ntte 'IlleJia IlOI(pJ,IBaIOII(llX .nepcBhCB, COBMCeTIIMhlX C J(aIIIIOH J(l-lal'paMMOH, 11 '111CJia HCCX 

/\CpCBhCB Ilil pcmcTRC £ J\aCTCH CJICJ\}'!011\JIM J!CfHO Bhl'HICJIHCMhIM J(CTC!JMlll!a!ITOM:, 

Prob(o) = Jim dcd•t,l:!,.,~ = lirn dct(l + ()8)/c" , 
t:-+oo (~~ Ct U, t:-1-co 

( 12) 
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r.ne n - 'lllCJIO 'lepm,1x CTpeJioK Ha ,n:11arpaMMe, 1 - e,n:11HM'lllaJI MaTp11u:a, a G = ti.- 1 

- perneTO'!HaJI cpyHKU:ll1I fp11Ha, KOTopan 3aBl!CllT OT rpaHl!'lHOfi 3a,n:aq11 .ll:JIJI JiaIIJiaCl!

aHa. EcJil! 110.npa3y1ieBaeTCJI 6ecKOHeqHo y,n:aJieHHaJI OTKphlTaJI rparrnu:a, TO rp!!HOBCKaJI 

cpyHKU:1111 l!MeeT CJie,n:y1omee MHTerpam,Hoe 11pe,n:cTaBJieH11e: 

211'" 2rr 

G(n, m) - G(O,O) =_!__ff cosnf3cosma-l dad/3 
871' 2-cos /3-cos a · 

(13) 

. 0 0 

KaK ITOKa3aJI B.B.IIp11e3meB [18], TeopeMa K11pxrocpa .noITycKaeT eCTecTBeHHoe 0606me

H11e. O~a3hIBaeTCJI, 'ITO .eCJill B MaTpllu;e fl. na MeCTO .n11aro11aJih1IhlX 3JieMeHTOB 3aIT~CaTh 

ITp0113BOJ!hHhle Beca Beprn1rn Vij, TO .neTepM!!HaHT IIOBOfi MaTpl!U:hl 

;,({V),{S))-{ 
V; 

-S;i 
0 

i=j 
, i II j 6JI11mafi1llll e co ce,n:11 

B OCTaJ!hHhlX CJIJ'laJIX 

(14) 

JIBJIReTCJI 1Ip0113BO,n:R[1(eii cpyHKl(lleii U:l!KJIOB Ha perneTKe, ITpll'leM KaJK,n:hlll U:llKJI l!MeeT Bee 

- L EcJill me Beca Beprn11H 

V; = Es;k , (15) 
k,jci 

TO ITp!! pa3JIOmeHl!ll ,n:eTepM!!HaHTa ITp0113Be.n;eHl!e 3Tl!X Bepllil!HHhlX BeCOB .n;aeT BCe B03-

MOmHhle KOHcpllrypau:1111. pe6ep, ITJIOTHO ITOKphlBa10m11x perne7KY. OcTaJihHhl.e me '!JieHhl 

3Toro pa3Jiomemu1 ITOCJie,!l;OBaTeJihHO l!CKJIIO'lalOT Bee l(Hl{Jll,I, OCTaBJIRJI TOJ!hKO al(lll{Jll!'!e

CKl!e, T.e • .npeBeCHhle KOHcpllrypau;Hll. 

8m, B ITpl!HUHITe, .n;aeT B03MOmHOCTh llCITOJ!h30BaTh cpopMyJiy (12) TaKme ,!l;Jl1I riepetIH

CJieHHJI KOHcpHrypaunii, co.n;epmam11x U:IIKJ!hl. Ilpn 3TOM, o.n;HaKo, HJ}KHO ITOMHllTI, 0 TOM, 

'ITO Kam.n;1,1fi U:llKJI l!MeeT Bee -1 ll, CJie,n:oBaTeJibHO, KOHcpHrypau;nll, co,n:epmamne 'leTHOe 

II He'!eTHOe. 'lllCJIO UllKJIOB, 6y,n:yT l!MeTb pa3Hhle 3HaKll. 

IlpoCTeiirn11fi CITOC06 ITepeq11cJieH11JI KOHcp11rypau;11ii, co.n;epJI<aIUIIX u:m<Jihl, ITPH ITO

MOIUI! TeopeMhl K11pxrocpa 3al{JI10'laeTCJI B CJie.n;yIOmeM: Ml,! CTpO!!M MaTp11u:y .n;ecpeKTa. {j 

TaKIIM o6pa30M, '!T06hl B pe3JJII,TllPYIOIUeii MaTp11u;e ti.' .n;11aro1IaJibHhle 3JieMeHThl. He 113-

MeHJIJIIICI,, a Beca pe6ep,. 'lepe3 KOTop1,1e ,!l;OJimHhl ITpOXO,!J;l!TI, U:l!KJ!hl, ll3MeHJ!Jll!Cb ira €. 

Tor.na cpopMyJia (12) .nacT 'll!CJIO BCex B03MOmHhlX l(lll{JIOB, ITpoxo,n:11m11x ITO 3Tl!M pe6paM, 

ITPII ycJIOBl!ll; 'ITO Te 113 HllX, KOTOphle co.n;epmaT He'leTHoe 'll!CJIO 1(l!KJIOB,6y,n:yT BXO,nl!TI, 

co 3HaKOM "M11Hyc". 

4. Bhl'llHCJieHHe RoppeJIJU(HOHHhIX <pyHR~Hii 

· TeITep1, Mhl ITepeii,neM, K Bhl'll!CJien11w RoppeJIRu;noHHhlX cpym<u:11l!:, BBe.n;eHHhlX X. Ca

JiepoM n B.,ll;IOITJiaHTbe. 8TH aBTOphl l!HTepecoBaJIJ!CI, acHMITTOTll'leCKllM ITOBe.n;eHHeM 

KOppeJIJITOpOB, TaKJIX, 'ITO ,nBe TO'!Kll i ll j Ha paCCTOJIHllll ·, coe.n;HHeHhl ITJ'!ROM ll3 k 
ITOJ!l!MepoB ITpll r --> 00. 

PaccMOTpHM cHa'!aJia IIpocTefirnMii cJiyqafi: k = l. Ycpe.n;HeHne ITO ROHcpHrypa

l(l!HM, ITpe,n:CTaBJIRIOIUHM nocJie.n;oBaTeJI1,n1,1e 'lJieH1,1 pn.na (10), .ITpHBo.nnT K CJie,n:ywmeMy: 

IIOCKOJII,l{J ITOKph!Bal0[1(l!e ;:i;epeBb/1 coe;:i;l!HJIIOT JI1061,1e .nBe TO'lKll perneTRll, TO 3HaqeHlle 

:noro KOppeJI/ITOpa Ha KOHcpllrypau:1111x, COOTBeTCTBJIOIUllX ITepBoMy 'lJieHy pn;:i;a (10), 
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paBHO 1 II He 3aBl!Cl!T OT paCCT01IHIIJI r. 8m, KOHe'!HO, TpllBll:aJII,Hl,ll!: CJiy'!al!:. K0Hcp11ry

pau;n11, ITpl!Ha.n;Jiemamne BTopoMy '!JieHy 3Toro p11.n;a 11 .n;awmne HeTp!!BllaJibHhll!: pe3JJibTaT, 

- 3TO ITOKphlBal0[1(lle .n;epeBbJI, COCTOJI[1(l!e 113 ABYX KOMITOHeHT CB1!3HOCTll. fpacpl!'leCKOe 

ITpe.ncTaBJieHl!e KOppeJIRTopa MOJI{eT BhlrJIR,neTb TaK, KaK ITOKa3aHO na p11c.2. 

IloJI1,3y11c1, o6o6meHHeM TeopeMhl Knpxrocpa, Mhl MomeM JierKo ITepec'lHTaTb Bee TaKne 

KOHcpHrypau;11n. ,ll;JIJI 3TOro .no6aBHM B perneTKY ,!l;OITOJIHJ!TeJ!bHOe pe6po ll ITOTpe6yeM, 

'!To61,1 qepe3 Hero o6JI3aTeJibHO ITpOXO,!J;llJI 3aMKHJThll!: l(lll{Jl TaK, RaR 3TO 6hlJIO OITllCaHO B 

ITpe,n:1,1.n;ymeM pa3.n;eJie. MaTpm:i;a ,necpeKTa B 3TOM ceyqae HMeeT npocTOl!: BHA: 

J 

0 f ••• 

fi1 = jl ... o ... o 
I (16) 

ll BCe OCTaJII,Hhle 3JieMeHThl 3TOH MaTpHU:hl paBHhl HJJIIO. Bhl'lllCJieHHe ITO cpopMyJie (12) 

.n;aeT ITOJIHOe 'lllCJIO ( co 3HaKOM MIIHYC) TaKHX KOHcpHrypau;nii: 

Prob(ti1 ) = G;i ~ lnr, (17) 

T.e. ycpe;:i;neHlle no ABYKOMIIOHeHTHhlM noKphlBal0[1(l!M ;:i;epeBb1IM np!!BOAIIT I{ ITOJIBJieHl!IO 

Jiorapll!pMll'leCKllX KoppeJIRIJ;llii. B npl!HU:Hne, ycpe,nHeHHe no KOH!pllrypau;HJIM, npe;:i;

CTaBJIRI0[1(llM ;:i;pyrne 'lJieHhl (10), MOmeT np11BeCTll I{ noJIBJieHlllO ·cTeneHeil. JiorapHcpMa. 

Tenepi, pacCMOTpHM 06m11ii cJiy'laii, Kor.na .n;Be TO'!Kll coe;:i;HHeHhl ny'IKOM H3 k-noJIH

Mepn1,1x u:eno'leR, r;:i;e k - JI106oe ne'leTnoe '!HCJIO. B 3TOM cJiy'lae Mhl ,n:o6aBl!M B perneTKY 

k '.n;onomiHTeJII,HhlX p·e6ep ( MOCTOB) n noTpe6yeM, KaR H B npe;i:1,1,n:ymeM CJiyqae, 'IT06hl 

qepe3 HHX npoxo;:i;mtn Ii;IIKJil,I: Omi.3hlBaeTCJI, 'ITO ecJIH pacnoJioml!TI, ;:i;onoJIHl!TeJII,Hl,le 

pe6pa TaR, Kai{ noKa3aHO Ha pnc.3, TO no TOnOJIOrll'!eCKIIM npH'IHHaM cymecTByeT TOJl!,1{0 

,nBe B03MOmHOCTll o6xo;:i;a 3TllX MOCTOB. 
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PHc.3 

JIII6o 0AIIH IJ;IIKJI np0X0,l(IIT nocJie,l(0BaTeJII,H0 no BCeM k M0CTaM, JIII6o k pa3JIII'1HhlX 

IJ;IIKJI0B np0X0,!V!T KaJK,l(hlli no CB0eMy M0CTy. TOJibKO B CJIJ'lae, eCJIII k - He'leTiioe 

'IIICJI0, II Te II )'.(pyrIIe KOH<pIIrypaD;IIII B03HIIKalOT C 0,l(HIIM 11 TeM JKe 3HaK0M (M11Hyc) 

11, CJie,l(0BaTeJibH0, cpopMyJia KIIpxrocpa (12) ,l(eHCTBl1TeJibHO ,l(aeT HaM ( C T0'lH0CTblO ,l(0 

3HaKa) '111CJI0 BCex B03M0lKHhlX KOH<pHrypau;IIfi; coe,!(11HHIOIIJ;IIX T0'IKl1 i 11 j ny'IK0M, 113 k 
noJIHMepHbIX u;eno'leK. B 3T0M CJIJ'lae Mhl nony'laeM 

Prob(ok);., r- 2x• ln r, 

r)),e x k onpe)'.(eJIHen':11 cpopMynofi ( 3). 

a) 
PHc.4 

(18) 

~) 

O6paTHM BIIHMaHHe Ha TOT cpam·, 'ITO noCK0JlbKY Mhl IIIITepecyeMCH aCHMIIT0Tl1'1eC!mM 

noBe,l(eHHeM KoppeJIHTopoB, T.e. cpaKTII'lec1m nepexo,!(11M K nenpephlBHoMy npe,l(eny, Rou

u;eBhle T0'IKH )J,0nomnneJibHhlX pe6ep Ha p11c.3 CJ111Ba10TCH B ,!(Be TO'l!{II i II j. 8To 03Ha-

8 

'laeT, 'ITO cpaKTll'1ec1m Mhl Bhl'IHCJIIIJIII 3TOT Koppen11Top 11a MHOJKecrne ,l(BJROMII~~eHTHhlX 

,l(epeBbeB ( CM. p11c.4a). AHaJiorll'lHOe Bhl'll1CJieH11e MOlKHO npo,l(eJiaTb 11 ,l(JIH 0,l(HOKOMIIO

HeJITHhlX ,l(epeBbeB ( CM. p11c.46) . .Ueno B TOM, 'ITO B cpopMyne (12) ,l(O HeKOTOpoif CTerre,rn 

MOlKl!0 yrrpaBJIJ!Tb HOMIIO!JeHTIIOCTblO 'Iepe3 rpaHH'lHble JCJI0Bl1H Ha rp11H0BCKYIO cpyu

l{IJ;III0. He 0CTa11aBJil1BaHcb Ha ,l(eTaJIHX Bhl'IIICJie1111n, CKalKeM JIHIJ!b, 'ITO B 3TOM CJIJ'lae 

IIOJIY'laeTCH cpopMyJia, auaJIOfH'lllaJI (18), 110 6e3 i10rap11<pMll'leCKOfO 'IJieHa •. 

O6paTl1M TaK)l{e Billi Mamie ua TO, 'ITO HpHTll'IeCKl1ll noHa3aTeJib Xk =. ( k2. -1 )/1 B (18) 
BLI'lllrne11 'IIICTO cina;rnTll<Jecilii 6e3 ii·crronb30B~Hll~ MeTo,l(a pe11opMrpy1frihl; 11eo6xo)'.(nMoro 

B TCXlll!Ke HYJIOHOBCJ{OfO ra3a. TI pl! 3TOM cyuiecrnennyIO ponb 11rpaeT )le'leTIIOCTb 'llICJla 

k .. .[{nn <JeTHb!X k upe,l(CTaBJICIIlle KoppeJIHTopoB <Jepe3 MaTp11u;y ,l(ecpeKTOB IIeB03MOlKHO 

no T0IIOJl0fl1'1CCl{l!M npll'll!HaM. 

I1TaH, IJOJIJ'!aeTCJI, 'ITO !Je3aBl!Cl!MO OT Toro, uo,KaKIIM l{OH<plll:Jpan;IIHM ll3 pH,l(a (10) 
npoBOJlHTCJI ycpc)'.(Ile1rne, MhI BCCIJJ.a 6y)'.(eM 11Mei~ o,l(HH ii TOT lKe· iipu-r11qernun u~irn3a

TcJib )),J!Jl k -.IIOJil!Mepm,1x 1mppemnopoB, COB!la)la!Olllllll C KpllTl!'leCl{IIMII II0Ka3aTeJimm, 

IIOJIY'lellllhlM~ X.CanepoM '11 B./..(IO.IIJiaIITbC. Omia;{O T0J!bK0 ycpep,11e1rne ;IO O,l(H~KOM

IlOHeHTIIb!M J{Ollqllirypall!IHM HplIBO)lHT .I{ .'IIICTO CTCIJCIIIIOH 'acl!MllTOTlll{C, .. Ycpe,l(l!CIIIIC . 

}Ke no HOHcp11rypaD;HHM, C0)lepmaU(IIM )),BC 11 6once HOMilOIICHThl CBII3110CTH, ~pllB0)lHT Ii 

IIOHBJ!CIIHI0 norapH<pMll'ICCJ{IIX uonpaBOI{. .. . . 

_B 3aJ{JIIQ<Je1111.e XOTCJIOCb 6bl Bhlpa3HTb npH3HaTeJibll0CTb B.B.Tip11e3}KCBY 3a MHOI'O'IH-

CJ!Cllllbl.e C0BCT1!. lI IIJIO,l(OTBOplll>IC o6cy}K)),eHHH. . . , 
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IfBarnKem1q E:B. P5-95-12 
0 KoppemIUII~f!HbIX cpyttKUllilX B Mo,nerrII BeTB.sIW:IIxc.11 nonIIMepoB .. 

B pa6oTe · TOqHo ~b1qiicneHbI HeK0Topi1e KoppemITOpbI B Mo.rierrII BeTB.sIW:IIXC.sI, 
nonIIMepoB. KoHcpOpMHa.sI TeOpllil non.II c Jap.11,noM c. = -2. npe,nCKa'.3bIBaeT 
KpllTJlqeCKlle 'IIH,neX:Cbl ,nn.11 3TOH Mo,nenII, 0.I{HOBpeMeHHO '.nonyCKa.sI HanIIqJle no
rapIIq:>MllqecKII·x nonpaBOK K CTeneHHOMY 3aKOHY y6b!BaHllil Koppen.sIUIIOHHbIX 
cpyttKUIIii. B TO )Ke speM.sI, peJym,TaTbI, nonyqeniihie na ocnose peHopMrpynnoBbIX 
. coo6pa)KeHIIH -II TeXHIIKll KynoHOBCKOro raJa, ,naIOT qJICTO CTenemioii xapaKTep 
acIIMmomK: HruJ y,nanocb rnqno sblqIIcnIITb iieK0Topb1e Koppen.11ropbr B 3Toii Mo,nen:II 
II OO'b.slCHIITb npIIqIIHbl B03HllKHOBeHil.sl norapIIq:>MIIqecKJIX nonpaBOK., 

' . ' 

Pa6orn Bbm.onHeHa B Jia6oparnpIIII TeopemqecKoii · cpmIIKII IIM. H.H.Eoron10-
6osa OIDHf. ' · · · 

Coo6meHHe OfueAHHe1rnoro HHCTmyra ll/lepHbIX HCC,1e/lOBaHHii.J(y6Ha, 1995 

' Tiepeso.n asrnpa 

lvashkevich E.V. P5~95-12 
On Correlation Fu~ctions in a Model of Brnnching Polymers 

. '.7< '• I Some correlation functions in the model of branching polymers are calcub'; 
c:. t:.:'actly. Corifoi;:mal field theory with the central charge c = -2 predicts the possib1', . 
j;':l\ logarithmic corrections to the power-law correlation functions. But resu:.:· 
1i'..;:;',rained with the use of coulomb gas technique have pure power-law asymptoti·i 
: ?\'.:calculate analytically some correlators iri this model and explain the reason'<: 
. 11", .. ··;·::; . • - -

: ·· :.ptang of loganthms . 
,: ,·;·~.•')., . 

. (lTh~ investigatio11 has been · performed at the Bogoliubov 
•,::;:Theoretical Physics, JINR; 


