


HecKOflbKO neT Ha3aA CTe$eH/l/ paccMoTpen npo6neMy Aepeeo
noA06HoH nepKonR~HH H npeAnonomHn HanH4He $a3oeoro nepexoAa 
B TaKHX CHCTeMaX. B 3TOH npo6neMe pe6pa peWeTKH cny4aHH~M o6-
pa30M noKp~BaflHCb CBR3RMH C TeM YCflOBHeM, 4T06~ He o6pa30B~
eanHCb 3aMKHYT~e ~HKfl~ H3 CBR3eH. C APYrOH CTOPOH~, By/2/, Hc
nonb3YR nonHHoM~ YHTHeR H AYanbHoe npeo6pa3oBaHHe, noKa3an, 4TO 
e ABYMepHoM cny4ae $a3oeoro nepexoAa MomeT H He 6~Tb. HaKoHe~, 
CTpeneH/3/ yKa3an Ha HeAOCTaT04HOCTb apryMeHToe By AflR AOKa3a
TenbcTea HaflH4HR HflH OTCYTCTBHR $a30Boro nepeXOAa. 0H TaKme 
npHBen HeKOTOp~e o~eHKH, yKa3~Ba~He Ha $a30B~H nepeXOA AflR 
AByx- H TpexMepH~X KpHCTannoe npH nnOTHOCTH CBR3eH, HeMHOrO 
MeHbWeH, 4eM AflR o6~4HOH nepKonR~HH. 

Uenb~ HacToR~eH 3aMeTKH RBnReTCR paccMOT~eHHe nepKonR4HH 
KOPHeB~X AepeebeB H AOKa3aTeflbCTBO OTCyTCTBHR ~a30Boro nepeXOAa 
B TaKHX MOAeflRX AflR npOH3BOflbHOH pa3MepHOCTH. 

~epeBO eCTb CBR3H~H HenyCTOH rpa$, He HMe~HH B Ka4eCTBe 
noArpa$a HH OAHOrO ~HKfla. ~epeBOM Ha peweTKe RBflReTCR TaKOH 
noArpa~ peweTKH, KOTOP~H ecTb Aepeeo. KopHeeoe Aepeeo/4/ ecTb 
Aepeeo c OAHOH noMe4eHHOH eepwHHOH. 04eBHAHO, 4TO KamAOMY n
."."'f'"''"Y, IAMI>Iniiii>MV n '""'niiiiAH; C':OOTReTCTBVIOT 0 KOOHeB~X 0 -,llepeeb
ee. KopHeeoe Aepeeo MomHo paccMaTpHBaTb KaK MOAenb eeTBR~erocR 
nonHMepa, pacTy~ero H3 AaHHoro 3aPOA~wa. 

nycTb C(n 1 ,n2 , ••• nN):Cinl- COBOKynHOCTb HeCBR3aHH~X Aepeeb
ee Ha rHnepKy6H4ecKOH peweTKe pa3MepHOCTH d, rAe ni 03Ha4aeT 
4HCflO j -AepeebeB, a N - 4HCflO Y3flOB peweTKH. npoH3BOAR~aR 

~YHK~HR AepeeonOA06HOH MOAenH, paccMaTpHeaeMOH e/1-3/, eCTb 

Zd(X)= I R (xj-l) 0 i, 
Clnl i=1 

/1/ 

rAe CyMMHPOBaHHe npOBOAHTCR no BCeM B03MOmH~M KOH$Hrypa~HRM 
AepeebeB H (j - 1) ecTb 4Hcno CBR3eH e j -Aepeee. B 3THX o6o3Ha-
4eHHRX npOH3BOAR~aR $YHK~HR MOAeflH KOpHeB~X AepeBbeB HMeeT BHA 

N j-1 n· zd (x) = I n (jx > 1 /2/ 
Clnlj=l 

M~ nony4HM Zd(x) nyTeM ceeAeHHR MoAenH KopHee~x AepeebeB 
K HeKOH ecnoMoraTeflbHOH MOAenH, C~OPMYflHpOBaHHOH H peWeHHOH 
B /5/. 

PaccMOTPHM peweTKy L pa3MepHOCTH d c ~eno41o1cneHH~MH Koop
AHHaTaMH (r 1, r 2 , ..• ,rd ), TaKHMH, 4TO 1 $,1'i $,fi (N = ft f 2 ••. fd)• 
M~ npeAnonaraeM nepHOAH4eCKHe rpaHH4H~e ycnoeHR, nony4a~HeCR 
nyTeM OTO*AeCTeneHHR npoTHeononomH~x CTOPOH L. B yanax peweTKH _____ ... _ ... ~ 
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MoryT HaXOAHTbCR CTpenKH eAHHH4HOH AflHH~. CTpenKa, aaHHMa~aR 
yaen _8, MomeT 6~Tb HanpaeneHa H3 8 a OAHH H3 2d CMemH~x yanos 
8'. 6yAeM roeopHTb, 4TO cTpenKa nopomAaeT nyTb 88' H3 8 a 8'. 
CosoKynHoCTb nyTeH BHAa 8Is2 , 82 s 3 , •.• ,8n-I 8n, nopO>KAeHHaR cTpen
KaMH, HaXOARIIIHMHCR 8 yanax 81' s 2 , ... ,sn-l• eCTb nyTb H3 SI B Sn• 
EcnH B coaoKynHOCTH nyTeH sis2 ,s2 s3 , ••• sn-lsn yaensn coenaAa
eT c yanoM si , TO nyTb s I sn aaMKHYT. To4Ka 8n RBnReTCR KoHe4-
HOH T04KOH nyTH SI8n, ecnH B HeH HeT CTpenKH. 

PacCMOTPHM ace KOH$Hrypa4HH D CTpenoK, He o6pa3Y~IIIHX 3aMK
HYT~X nyTeH. 0603Ha4HM 4HCflO TaKHX KOH$Hrypa4HH 4epe3 gn. 3a
Aa4a COCTOHT 8 HaXOmAeHHH npOH3BOARIIIeH $YHK4HH 

N-1 
<I> d (x) = I g xn. 131 

n=O n 

B /S/ 6~no AOKa3aHo, 4TO a npeAene 6onbWHX N $YHK4HR <l>d (x) · 
HMeeT BHA 

N 2" d 
<I> d (x) = exp 1-J ... f ln [1 + 2x _I (1 + cos ¢ i )] d¢ I""" d¢ d }. 

(2")d 0 •= I 
141 

HHme M~ noKameM, 4TO 

151 
HeTPYAHO noKa3aTb, 4TO KamAaR KOH$Hrypa4HR CTpenoK COOTBeT

CTByeT OAHOH H TOflbKO OAHOH KOH$Hrypa4HH KOpHeB~X AepeabeB. 
AeHCTB~TenbHO, paccMOTPHM npoH3BOflbHY~ KOH$Hrypa4H~ cTpenoK, 
KOTOp~e o6pa3Y~T COBOKynHOCTb nyTeH. OKaH4HBa~IIIHXCR 8 yanax 
si,s2, ... ,sn. CoaoKynHOCTb CBR3eH, npHHaAnemai!IHX seeM nyTRM, 
oKaH4HBa~IIIHXCR a yane si, o6paayeT Aepeao c KOpHeM si. TaK 
KaK n~6~e ABa nyTH, OKaH4HBa~IIIHXCR 8 pa3flH4H~X Y3flaX, He HMe~T 
061!1HX 3fleMeHTOB, KamAOe Aepeao HMeeT B T04HOCTH OAHH KopeHb. 

06paTHO, nyCTb C -KOH$Hrypa4HR AepeBbeB C KOPHRMH B yanax 
8I,s2, ... ,sn. PacCMOTPHM Aepeao c KOpHeM Sjo npHCBOHM Ka*AOH 
aepwHHe s AaHHoro Aepeaa cTpenKy, HanpaaneHHy~ OT s K CMemHoMy 
yany s', AflR KOTOporo paCCTORHHe I4HCflO CBR3eHI MemAY s' H Sj 

MHHHMaflbHO. noaTOPRR 3TY npo4eAYPY AflR KamAoro Aepeea, nony-
4HM KOH$Hrypa4H~ CTpenoK. Tpe6yeMOe COOTBeTCTBHe Me*AY MOAeflb~ 
KopHea~x Aepeabea H scnoMoraTenbHOH MOAenb~ nony4eHo. 

3aMeTHM, 4TO gN-l IN ecTb 4Hcno ocToBH~x AepeabeB Ha peweTKe. 
Ero MOmHo nony4HTb, npHMeHRR MaTpH4HY~ TeopeMy o AepeBbRX /4,6 /. 

H~ MomeM nerKo nony4HTb 3To 4Hcno H3 $opMyn~ 141. 3anHC~BaR 

-N+ I 
gN =lim x <l>d(x), 

-I N-+oo 
161 

HaXOAHM 

d 
N 2" 2 

gN-
1 

- exp I - ( . •. ( ln ( 4 _I sin ¢ i) d¢ I •.. d¢ d 1. 
(2")d 0 •=I 
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0TCYTCTBHe $a30BOrO nepeXOAa HeMeAfleHHO CfleAyeT H3 RBHOrO 
BHAa $YHK4HH Zd(x), KOTop~H BeAeT K perynRpHOMY noseAeHH~ TepMo
AHHaMH4eCKHX $YHK4HH AflR scex 0 .$,X < ... 

nony4eHH~H B~We T04H~H peaynbTaT He AaeT OKOH4aTeflbHOro aa
Kfl~4eHHR 06 OTCYTCTBHH $a30Boro nepexoAa 8 nepBOHa4aflbHOH npo6-
neMe AepeaonOA06HOH nepKOflR4HH. 0AHaKO OH MOmeT cnymHTb OTnpaa
HOH T04KOH AflR HCCfleAOBaHHR TepMOAHHaMH4eCKHX $YHK4HH nocneAHeH 
MOAeflH. HanpHMep, MOmHO HCnOflb30BaTb TOT $aKT, 4TO npOH3BOARI!IaR 
$YHK4HR 121 caRaaHa c I 1 I secoaoH nepeHopMHPOBKOH x-+ xi· Il<i-1) ,x-., 
rAe xi -sec CBR3H, npHHaAnemal!leH j -Aepesy. EcnH npeAnonomHTb 1 

npeo6naAaHHe 60flbWHX KflaCTepoB (j-+ oo) OKOflO T04KH nepKOflR4HH, 
To ij-+X, H paanH4He a nepKonR4HOHHOM noaeAeHHH o6eHx MOAeneH 
HC4eaaeT. 
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