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8 HaCTOR~e~ pa6oTe nony4eH~ RBH~e e~pa~eH~A AnA peweH~~, 

on~c~ea~~~x esa~MOAe~cTe~e Ha nnocKOCT~ x, y npo~seonbHoro 4~c

na yeA~HeHH~x eonH yKaaaHHoro H~me B~Aa. XapaKTepHo~ oco6eH
HOCTb~ 3THX eonH RBnAeTCA ~cKp~eneHHOCTb ~x rpe6He~. XoTA /KaK 
3To 6yAeT noKasaHo H~me/ MHorocon~TOHHoe peweHHe npH onpeAeneH
H~x ycnOBHAX TaKme MO>KeT o6pa30BbiBaTb yeAHHeHHYIO BOnHy C HC
KP~BneHH~M rpe6HeM, yeAHHeHH~e eonH~, nony4aeM~e H3 MHoroco
nHTOHH~x peweHH~, COCTaBnAIOT BeCbMa Y3KH~ nOAKnaCC cpeAH yeAH
HeHH~X eonH paccMaTpHeaeMoro SAeCb BHAa. TeM He MeHee npHBOAH
M~e 3AeCb $OPMYnbl AnA N-eonHoeoro peweHHA no ceoe~ CTPYKType 
04eHb CXOAH~ c aHanorH4H~MH $opMynaMH AfiA N-conHTOHHoro pewe
HHA. 3TOT ~aKT rOBOPHT 0 TOM, 4TO rpaHHUa MemAY COnHTOHH~MH 
H HeCOnHTOHH~MH peWeHHAMH HeJlHHe~H~X HHTerpHpyeM~X CHCTeM e~e 
HY>KAaeTCR e yT04HeHHH. 

au 
at 

HTaK, paCCMOTPHM CHCTeMy ypaeHeHHH /l, 21: 

/1/ 

onHc~eaJO~Y~ /a HeKoTopoM npH6nHmeHHH/ eaaHMOAe~cTBHe AI1HHHO~ 
BOI1H~ C naKeTOM KOPOTKHX BOI1H, pacnpOCTpaHAIO~HXCR Ha nnOCKOCTH 
x, Y noA yrnoM APYr K APYCY. 3AeCb u- aMnn~TYAa AD~HHO~ eon
H~, ¢- KOMnneKCHaA OrH6a~aA naKeTa KOPOTKHX BOnH, napaMeTp 
K YAOBn·eTeopAeT ycnoeHIO K 

2 = 1 • 
CHcTeMa /1 I o6naAaeT OAHOconHTOHHbiM peweHt.1eM BHAa 

21' 2 

u~---

ch2[Jl(X +2vt +2ay) +Ill 

exp[ivx -1(1' 2 -v2)t+iryl 

ch[Jl(X + 2vt + 2ay) +Ill 

/2/ 

rAe Be~eCTBeHHble napaMeTp~ J,L, v, a H KOMnJleKCHaR BeJ1H4HHa a 
YAOBJleTBOPR~T eAHHCTBeHHOMY COCTHOWeHH~ 
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/3/ 

a eem141-1Hbl 8 111 r npHH~t~MaiOT npm1seo.nbHble eew.ecTeeHHbte 3Ha4eH~t~fl. 

Ha 3Toro cooTHOWeHHR cne,qyeT, 4TO ,q.nR cyw.ecTeoeaHIIIR co.nHTOHOB 
/2/ napaMeTpbt v H a ,QOJl>t<Hbl Y.QOBJ1eTBOpRTb HepaeeHCTBy 

(cr-v)K;::O. /4/ 

C nOMOIJ.IbiO 4eTbtpex Bell.leCTBeHHbiX napaMeTpoe f1., v , a, r o6pa
ayeM ,QBe KOMnJleKCHbte Bel1144J.1Hbl W VI p2 

BH,Qa 

W=~.t+iv, /5/ 

r,qe 4epToi1 o6osHa4eHo KOMnileKcHoe cotlpR>KeHJ.IIe. 3Tt.1 napaMeTpbt 
6y,qyT HrpaTb ea>KHYIO po.nb a ,qaJlbHeHweM. B 4aCTHOCTVI, np111 u = v 
COn~TOH /2/ 8 C~ny /3/ B~PO~AaeTCR B 6ery~y~ BOnHy B~Aa 

21'2 
u ¢ "0 . !6! 

ch2 [l'x + 21'v(t + y) + 8] 

8 COOTBeTCTBI-H1 C /5/ napaMeTp p 2 
8 3TOM Clly4ae MO>KeT npl-1Hlt1MaTb 

TO.flbKO eew.ecTeeHHble 3Ha4eHIIIA. Aa.nee, no.naraA a= r = 0, cor.nac
HO /5/ HaXO,QVIM, 4TO p 2 = {;j 2

• 8 3TOM c.ny4ae COm1TOH /2/ VIMeeT 

B~A 

u ~ 

171 
exp[ivx -i(l'2-v2)t] 

¢ ~a-----------
ch[ll(X+2vt) +8] 

T .e. AB.nAeTCA peweHJ.1eM CJ.1CTeMbl ypaBHeHvt!1 13 •4/ 

.tu a 2 
-+2K-I¢1 ~0, at ax 

/8/ 

nony4a~el1cR vt3 /1 I e peay.nbTaTe Bb16pacbleaHvtR 4.neHa ..i'!.. HaKo-ay 
He4, OTMeTvtM, 4TO N > 1 co.nvtTOHOB BvtAa /2/ c OAvtHaKOBbiMVI ee.nvt-

4vtHa/'H1 cum, HO c pa3IlVI4HbiMVI eeni4414HaMI4 P!, m = 1, ... , N, o6pa-

3Y~T yeAvtHeHHy~ BOilHY BVIAa 

21'2 u ~ __ _.::;c:._ ___ _ 

ch 2[1'(x + 2vt + f)] 
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¢ 
exp[lvx- 1(1' 2 - v 2)t] 

A -------------- /9/ 
ch [I' (x + 2vt + t)] 

r,qe eenV14V1Hbl ! "' A He sasi-1CfiT oT x 1-1 t. O,qHaKo 3TH eeJU14HHbl 

MOryT 3aB~t~CeTb OT KOOp,QVIHaTbl Y H Y.QOBJleTBOPRIOT COOTHOWeHHIO 

df -2 2 
--~2v+KI' \A\ • /10/ 
dy 

~3 3TOrO COOTHOWeHVlR CJle,QyeT, 4TO d\Af ;o!O 
dy ' 

T e. rpe6eHb BOJlHbl /9/ !~~MeeT OTJlH4HYIO OT Hy!lR KPY1BH3HY BCIO,Qy, 

d\A 1
2 

;o! O. 
dy 

HeTpy,qHO y6e,QY1TbC~, 4TO COOTHOWeHHe /10/ RBJlReTCR He06XO,QV1-
MbiM 1-1 ,qocTaT04HbiM ycnoevteM ,QJlA Taro, 4T06bl onpe,qeneHHble nocpe,q
CTBOM /9/ ~YHK~~~ U ~ ¢ ygoeneTBOPRn~ C~CTeMe /1/. 6onee Taro, 
KaK 6y,qeT noKa3aHO HVl~e, Knacc nap ¢YHK4HH r Vl A,y,qoeneTBOPRIO
W.HX COOTHOWeHI-110 /10/, CYll.\eCTBeHHO WV!pe TOrO, KOTOpblei MO>KHO no

Jly4VlTb Vl3 paccMoTpeHHR N-conHTOHHoro peweHVlR CHCTeMbl /1/ npH 
yKasaHHOM BbiWe Bbl6ope napaMeTpoe ~m vt p~, m = 1 , ... , N. TaKHM 
o6pasoM, eonHbl B!II,Qa /9/ ,qaneKo He acerAa MOrYT 6~Tb nony4eH~ 
1-13 N-convtTOHHOro peweHHR c~r~·cTeM~ 11 I. TeM He MeHee saavtMOAeHcT
Bvte N > 1 sonH B~t~Aa 191 scerAa on~ttc~saeTcR ¢opMynaM~tt, o4eHb 
CXOAH~MH no CTPYKType C ¢opMynaM~t~N-conHTOHHOrO peweHHR CHCTe
Mbl 11 I. Mbl cellc4ac AOKa>+<eM 3TO yTsep>K.QeH~tte, nocTpovts RBH~e Bbl
pameHvtR AnR N-sonHosoro peweH~t~R c~ttcTeM~ 111. 

C 3TO!Ic ~enb~ B03bMeM seKTop-cTon6e~ A c N KOMnoHeHTaM~tt Am 
B~t~Aa 

,\m =exp(c:u X -icu2t), m=l, •.• ,N, m m /11/ 

rAe c:um - KoMnneKCHble napaMeTP~. BoabMeM, Aanee, KBaApaTHy~ Ma
Tpvt~Y P nopRAKa N c 3neMeHTaM~tt Pm,n BHAa 

p 
m,n m, n = l, ... , N. /12/ 

nycTb' HaKoHeU' q - seKTop-cTon6e~ c N KOMnoHeHTaMirt ql' .•. 'qN' 
a Q- 3PMiriTOBa MaTp~r~ua nOPRAKa N c 3neMeHTaMirl Qm,n , m,n = 
= 1, ... , N, TaKiriMirl, 4TO BMnOnHReTCR paBeHCTBO 

dQ 

dy 
/13/ 
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w = diag (w 1 , ••• , w N ) , /14/ 

a 3HaK 11
-

11 03Ha4aeT TpaHCnOHHPOB8HHe, T.e., B 4aCTHOCTH, ne
peXOA OT BEKTOpa-CTOn64a K BeKTopy-cTpoKe. TaKHM o6pa30M, e~

pameHHe qq onpeAenReT 3PMHTOBy MaTPH4Y nOPRAKa N c aneMeHTaMH 
qmqn, m, n = 1 ' .•. ' N • npeAnOnO>KHM Tenepb, 4TO KOMnOHeHTbl q m 
BeKTOpa q J.1 3neMeHTbl Qm,n M8TPH4bl Q He 3aBHCRT OT X J.1 t • nona-
l1<HM 

-Q 
D ~ det p 

. a2 
u~2-.-lnD, 

ax2 

·~ ~ det 

0 0 q 

0 I -Q 

)\ p I 

YAOBileTBOPRIOT cHcTeMe I 1 I BCIOAY, rAe D # 0. 

/15/ 

/16/ 

C y4eTOM /16/ nerKO HaXOAHM, 4TO AnR TOro, 4T06bl AOK838Tb 
3TO YTBepmAeHHe, HaM AOCT8T04HO y6eAHTbCR B CnpaBeAnHBOCTH CQ
OTHOWeHHti 

(;E.!. - a2~Jo ~ 
at ax2 

ao -2---ax 
a~ 

ax 

/17/ 

/18/ 

CnpaBeAnt-1BOCTb 3Tt-1X COOTHOWeHHti, KaK 6yAeT nOK838HO HH>Ke, Bbi
TeKaeT H3 cneAY~~eti anre6pat.-14eCKot1 neMMbl. 

AJlee6pauttec'Ka.R JZe./111.Jo1a. nycTb B - KBaApaTHaR MaTPH4a nopRA
Ka r +2, r > Q. nyCTb, Aanee, B v - KBaApaTHaR M8TPH48 nOPRAKa 
r+l, nony4a~a.RCR H3 MaTPt.-14~ ~'nocne B~4epKHBaHHA 3neMeHTOB 
f.L-ti CTPOKH t.-1 v -ro CTOn64a, a {3 f.L,V = det B p.,v , p., V = 1 , , •• ,r +2. 
nycTb, H8KOHe4, BO- MHHOP r-ro nOPRAKa, CTOR~H~ B npaBOM HH>K
HeM yrny MaTPH4~ B. TorAa cnpaaeAnHeo paeeHCTBO 

/19/ 

AoKa3aTenbCTBO 3TO~ neMMbl TPt-1BHanbHO H no3TOMY ony~eHo 
/eM., HanpHMep, pa6oTy/5/ /. 
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noKa~eM Tenepb, KaK~M o6pa30M COOTHOWeH~R /17/ ~ /18/ cne
.QYIOT 1-13 paB€HCTBa /19/. C 3TO~ ~6Ilb10 B03bMeM KBa,QpaTHble MaT pH-

~bl Fm,n'Gm ~v BJ.1.Qa 

0 .\ *c:;- n 0 

F 0 -Q m ~ 0, n_? 0, 
/20/ m,n 

wmA p 

0 0 q 

G = m 0 -Q m 2: 0 , /21/ 

wmA p 

0 0 0 q 

0 0 A* 0 

v 
0 0 -Q /22/ 

WA A p 

3,qecb 1o1 actOAY a ,qanbHe~weM aaea,qo4KO~ o6oaHa4eHo 3PMJ.1TOBO conpH
meHVIe, T. e. TpaHcnoHHpoeaHIIIe 1-1 KoMnileKcHoe conprnKeHVIe, Bblnon
Hf16Mble o,QHOBpeMeHHo. HeTpy,QHO Blti.Q6Tb, 4TO MaTpY1L\bl F m,n VI Gm 
VIMeiOT nopfi,QOK 2N + 1, a MaTPVIL.Ia V VlMeeT nOPfi,QOK, paBHblt1 2N + 2. 
C noMO~biO Hecno>KHbiX Bb14ltiC11eHit1~, ocHoaaHHbiX Ha paeeHCTBax I 11 I, 
/12/ ~ /15/, HeTPYAHO y6eA~TbCR B cnpaBeAn~BOCT~ COOTHOWeH~~ 

aD_= -detF ax 0,0 

a<!> 
-- = detG ax 1 

~~ = -idetF 0, 1 +idetF 1,0 

a<!> =- i detG 2 - i det V . at 

-detF,0, 1 - detF 1,0 , 

/23/ 

/24/ 
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a<J> 1---at 
a2

<1> =2detV. 
ax2 

/25/ 

Bocnon!-ayeMCR Tenepb anre6paH4ecKo~ neMMo~. no.nmtH1M B = V. Tor
A• cornacHo /20/-/22/ HMeeM 

aanee, Ha OCHOBe /22/ nony4aeM paBeHCTBO 

B = I ' 0 p 

0TC~Aa B CHny /15/ cneAyeT, 4TO 

det B 0 =D. 

TaK~M o6paaoM, a 3ToH CHTYa4HH paaeHCTBO /19/ npHHHMaeT BHA 

det F o,o deta 0 
D det V = det /26/ 

det F 1,0 detO 1 

8 COOTBeTCTBHH C paBeHCTBaMH /15/, /21/, /23/ H /25/ nony4aeM, 
4TO COOTHOWeHHe /26/ coenaAaeT C COOTHOWeHHeM /18/. CneAOBa
TeilbHO, cnpaBeAilHBOCTb COOTHOWeHH~ /18/ AOKa3aHa. 

8bi4HCJH1M Tenepb eem14HHY ao . c 3Toi1 4eilb10 803bMeM AHaroay 

/27/ 

rAe MaTPH4a ~ onpeAeileHa nocpeACTBOM paaeHCTBa /14/, H nono
M<HM 

/28/ 

Ha OCHOBaHHH /13/ M3TPH43 Q YAOBileTBOpReT YCilOBHIO 
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dQ ---
-~KYqqY. 
dy 

C APYrO~ CTOPOH~, B c~ny /15/ ~MeeM 

1<.91 

C Y4eTOM /11/, /12/, /20/ ~ /27/-/29/ OTC~Aa cneAyeT paBeHCTBO 
' ; . 

.@.. ~ -i det F 
0 1 

+ i det F 1 0 + K detR , ay • • 
rAe '. 

0 0 q 

-R q -Q 
' /30/ 

0 p 

Cor nacHo /24/ nony4aeM paeeHCTBO 

aD aD - ---~-KdetR, /31/ at ay 
T.e. 

a2D a2n 
~ K detU, 1321 --------at ax axay 

rAe 

0 0 0 q 

0 0 it* 0 
1331 u~ q 0 1 -Q 

0 It p 1 

BocnonbayeMCR CHoaa anre6paHyecKoH neMMoH. nycTb B = U. Tor
Aa B COOTBeTCTB~~ C paeeHCTBaM~ /15/, /20/, /30/ ~ /33/ Haxo
AHM, 4TO 

B ~ F 
1,1 0,0 

Aanee, Ha ocHoae 3PMHTOBOCTH MaTPH4 PH Q y6emAaeMcR a cnpa
BeAilHBOCTH paaeHCTBa 
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,~ ~ det 
0 
q 
0 

X* 0 
I -Q 
P I 

T.e. B CHny /33/ HMeeM detB 12 ~. TaKHM o5pa30M, B paCCMaT-

pvteaeMQM HaMill cee14ac cny4ae PaaeHCTBO /19/ nplt1HJ.1MaeT B\.1A 

D detU ~ det /34/ 
detR 

CornaCHO paBeHCTBaM /23/, /31/ H /32/ COOTHOWeHHe /34/ 3KBH

B8IJ€HTHQ COOTHOWeHvt~ /17/. CneAOBaTe!lbHO, CnpaBeAilVIBOCTb COQT

HOWeHH~ /17/ H /18/ AOKa3aHa nonHOCTb~. 

3A€Cb He06XOAHMO OTM€THTb, 4TO onpeAeneHHa~ nocpeACTBOM /11/ 
VI /12/ 3PMHTOB8 MaTpl-11...18 p 6YA€T H€0TPHt.taTe11bHO~, eCilltl B€J11r14111Hbt 

Ct.lm YAOBI1€TBOPRIOT YCilOBI-110 

Re(IJm>O, m=l, ••• ,N. /35/ 

Hao6opoT ,- MaTPI-148 P 6yAeT Heno11oHH1TeJ1bHOi1, ecn~t~ BbtnOJ1HReTCR 

ycnoaHe 

Rewm <0, m = l, .•. , N. /36/ 

TaKII1M o6pasoM, Bbt611!paft apMHToay M8TP111U.Y Q HeoTpHu,aTeiJbHOVI, ec

IlH HM€€T MeCTO YCilOBH€ /35/, IIIIIH, Ha06opOT, 6epR ee H€nOilO~Io1-

T€IlbHO~, eCilH cnpaB€AilVIBO YCilOBHe /36/, M~ B 060HX CIIY48RX 

C Y4€TOM paBeHCTBa /15/ y6emA8€MCR B cnpaBeAIJIIIBOCT~ HepaBeHCT

ea D ~ 1. 3To aHa4HT, 4TO onpeAeneHHoe nocpeAcTBOM /16/ peweHHe 

c~cTeM~ /1/ e 3TO~ c~Tya~H~ He ~MeeT oco6eHHOCTe~. KpoMe Taro, 

H3 3PMHTOBOCTH MaTp~~ p ~ Q cneAyeT, 4TO OnPeAeneHHafl nocpeA

CTBOM /15/ H /16/ ¢YHK~HR U npH n~5biX BeiJieCTBeHHbiX 3Ha4eHHRX 

X, y , t npHH~MaeT TOJlbKO BeW.eCTBeHH~e 3Ha4eHV1fl. 

nyCTb Tenepb 

[ ·c 2 -2) J q ~a exp -1 w - p m y , m ~ l, ••. , N , 
m m m 

1371 

Qm,n m,D=l, .•• ,N, 

rAe a .). 0, cu VI p2 - KOMnJleKCHble napaMeTpbl. C n0.,.10W.biO Hecnmx-
m !Jl m 

HbiX 8~4~CJleHHVI HaXOA~M, 4TO B 3TOM Cily4ae BeKTOp Q VI 3PMVITOBa 
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MaTp~~a Q y~oaneTBOPH~T paBeHCTBY /13/. 8 COOTBeTCTB~~ C /5/ 
nOJ10>KJ.1M 

r,qe Jlm, vm, a 00 1-1 rm - BeuteCTBeHHbfe napaMeTpbl. HeTpy,qHO y6e
AVITbC.R, 4TO MBTPIII~.ta Q 6y,qeT HeOTPJ.1~aTeJlbHOi:1, ecm-1 BblnOllHeHO 
YCllOBIIIe /35/, a napaMeTPbl Vm V1 am YAOBJleTBOPRIOT aHaJlorVI4HOMY 
I 4/ He paseHcTay 

(am - vm ) K > 0 , m = l, ... , N. 
/38! 

Hao6opoT, MaTpH~a Q 6y,qeT Henono>KI-1TellbHO~, ecn~tt o,qHoapeMeHHO 
BbtnonHeHbt ycnoB~H /36/ ~ /38/. Cne~oaaTenbHO, no~4~HHH Bbt6op 
sen~4~H wm ~ P~ n~6o ycnoa~HM /35/ ~ /38/, n~6o ycnoa~HM /36/ 
1-1 /38/, Mbl nony4lltM peweHV!e CVICTeMbl I 1 I, He ~t~MeiOutee oco6eHHO
CTei1 npV1 Jll06biX BeuteCTBeHHbiX 3HaYeHJ.1RX X , y, t • nony4eHHOe Ta
K"'M o6paaoM peweHI-1e CVICTeMbr /1 I RBm::jeTCR Y>Ke ~t~aaeCTHbrM N-con~t~
TOHHbiM peweHI-1eM 161 • 0Ho onVICbraaeT eaa~t~Mo.Qei1cTBJ.1e N co.m1TOHOB 
BH,qa /2/. EcnVI a 3TOM peweHVIJ.1 npl-1 HeKOTOPbfX aHa4eHJ.1RX J.1H.QeKca 
m nono>KVITb a 00 = 11m + Klam1 2 em, r,qe em >0, VI nepec:1TY1 K npe,qeny 
np~ am ~ 0, To nony4eHHoe a pe3ynbTaTe N-con~TOHHoe peweH~e 
C~CTeMbl /1/ 6yAeT CoAeP}f(aTb HeKOTopoe 41-1Cno con~TOHOB BJ..tAa 
/6/ . .aanee, nonarafl p~ = 6)! npH HeKOTOPbiX 3Ha4eHHfiX HHAeKca m, 
M~ ,qo6beMC.FI Tore, 4To Hawe N-conHTOHHoe peweHI-1e CI-1CTeM~ /1/ 
6yAeT coAep}f(aTb TaK}f(e HeKoTopoe 4Hcno conHTOHOB BHAa /7/. Ha
KoHeLt, nona ra.R e HCXOAHOM peweHHH p ~ =;;;! np~t~ ecex 3Ha4eHI-1fiX 
J..tH,qeKca m = 1, ... , N, Mbl nony4HM N-comnoHHoe peweHHe Cl-lCTe
Mbt /8/. 

nonO}f(HM Tenepb B paBeHCTBaX /37/ (()1 = ••• = (()N = 1J. + iv , 
r,qe /J. H V - Bel.4eCTBeHH~e napaMeTPbl. C nOMOI.4b10 HeCnO}f(HbiX 8~4HC
neHH~ y6e}f(,qaeMCfl B CnpaBe,QnHBOCTH paBeHCTB 

D ~ l + K exp( 2~<(X + 2vt)], 

N 

k 
m,n=l 1391 
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Ecm-1 ace ee.nvt4vtHbl p! B3f1Tbl pa3HbiMVI, TO vt3 HepaeeHCTBa /38/ 
c.neAyeT, 4TO KBaApaTvt4HaH ¢opMa K no.no~VITe.nbHO onpeAe.neHa. 3To 

3Ha4vtT, 4TO K > 0 npvt 111060M eel4eCTBeHHOM 3Ha4eHVIVI KOOPAvtHaTbl 

y. TaKvtM o6paaoM, a CvtilY /16/ paccMaTpVIeaeMoe HaMvt peweHvte 

CVICTeMbl /1/ B AaHHOM CJly4ae AeC1CTBvtTe.f1bHO VIMeeT BVIA /9/, ec.nvt 

nO.flO>KVITb 

1 
f ~ -InK, 

2~ 

1 -'h 
A ~-LK 

2 
/40/ 

C y4eTOM /37 I nony4aeM, 4TO onpeAe.neHHbte Bbtwe aem14vtHb! K vt L 
YAOBJleTBOPfiiOT COOTHOWeHVIIO 

2~dK ~~2 vK+KILi 2 . 
dy 

0TC10Aa BbiTeKaeT, 4TO onpeAe.neHHble nocpeACTBOM /39/ VI /40/ ee.nvt-

4VIHb! r VI A YAoe.neTBOPfiiOT CQOTHOWeHVIIO /10/. tlanee, cnpaBeA.flVIBO 

paBeHCTBO 

dK 
-). 
dy 

~3 3Toro paeeHCTBa cor.nacHo /39/ c.neAyeT, 4TO ec.nVI cpeAvt ee.nvt-

4VIH p2 Y1M€10TCfl nO KpaC1HeC1 Mepe ABe pa3Hb!e, TO cnpaBeA.f1Y1BO He
m 

ct2f 
paeeHCTBO dy 2 i 0, T.e. rpe6eHb BO.f1Hb! /9/ B 3TOM C.f1y4ae He fiB-

Il?.eTCfl npfiMOC1 .f1Y1HY1ee1. 

PaCCMOTpeHHaH Bbtwe yeAY1HeHHafl ao.nHa He Y1C4epnbtBaeT ecex ao3-

Mo~Hb1X 3.Qecb cny4aea. YTo6bl y6eAY1TbCR a 3TOM, no.no>KVIM 

q ~ 
m 

N 
;,; 

r=O 
a 

m, r 
exp['-i(U> 2 -iJ 2 )y]. m~J, ... ,N, 

m m,r 

+ i K L 
3 m,r 

r, s = 0 p2 
m,r 

r .Qe a m,r ' C m,n ' 
BHAeTb, 4TO TaK 

10 

3 n, s 
exp[ i(w 2 -02 -p 2 

-p2 
m n rn, r 

n,s 

c:u VI p2 - KOMnJleKCHble 
n m,r 

onpe.Qe.neHHble aeKTop q VI 

/41 I 

+P2 )y], 
n, s 

m, n = 1, ... , N, 

napaMeTpbl. HeTPYAHO 

MaTp~~a Q YAOBneTBopR-



~T COOTHOWeH~~ /13/. KPOMe Toro,MaTp~~a Q 5y,qeT, 04eB~.QHO, 3p
MVITOBO~, €CJ1J.1 B€!11114J.1Hbl C m,n o6pa3YIOT 3PMVITOBY MBTPVI4Y. Jlanee, 
H€TPYAHO y6e,qJ.1TbCfl' 4TO eCilVI cm,n = 0 npl-1 m, n = 1 '. 0.' N ~ 
a CP€.QI-1 8€fli.14J.1H am r I-1M€€TCR TOJlb KO KQH€4HO€ 4111CJ10 OT J1H4HbtX 
OT HYilR, TO nOilY4B~MOe 8 3TOM C!ly4ae C nOMO~biO /41/ peWeHH€ 
cvtcTeMbt /1 I om·1CbrBaeT saa~t~Mo,qei/tcTBV!e N ye,qi-1HeHHbtX eonH B~t~,qa 
/9/, KB}f{.QBFI Vl3 KOTOPbtX MQ}f(€T 6btTb nOllY4€Ha ¥13 MHOrOCO!lVITOHHO
ro peweHVIR c~t~cTeMbt I 11 yKa3aHHbtM Bbtwe cnoco6oM, VI, cne,qoeaTellb
Ho, caMe peweHI-le MomeT 6brTb nony4eHo 1113 MHorocoJTVITOHHoro pewe
HVIFI CI-1CT€Mbl /1/, 0.QHaKO B CllY4ae, Kor,qa Cpe,ql-1 B€JlVII.lltiH am,r 
J.1Me€TCR 6eCKQH€4HO MHOrO OTilJ.IIYHbiX OT HYIUl, nOI1Y4a€MOe C no
MOIJ.IbiO I 41 I peweHVIe Cl-lcTeMbr I 1 I, 048BV1.QHO, HeB03MO>I<Ho nony4V1T b 
1-13 MHoroconV1TOHHoro peweHV1R 3Toi1 CV1CT8Mbr. Cyw,ecTBYIOT V1 APYrV1e 
B03MO>I<HOCTV1 Aflfl Bbl6opa B8KTOpa q V1 MaTPV1l.lbl Q, KOTOPble YAOBJleT
BOPfi!OT cooTHoweHV110 I 131 V1 nossoflfi!OT nony4V1Tb APYrV1e TV1nbr ye.QV1-
HeHHbiX BOJlH 8V1.Qa 191, OT JlV14HbiX OT MHOrOCOJlV1TOHHbiX. 3aCilY>I<V1Ba
!OT oco6oro ynoMV1HaHV1fl Y8AV1HeHHble BoJlHbr BV1Aa 191 c orpaHV14eHHbr-

d!m 0 MV1 np~-1 scex y E (-oo, oo) ¢YHKL.IV1.RMI-1 f m, TaKV1MV1, 4TO -- ~ • Ta 
dy 

KOrO n·ma Y8AJ.1HeHHble SOJlHbl pacnpocTpaHF!IOTCfl B.QOJlb OCJ.1 X J.1 J.1M8-
IOT I-1CKpY1BJl8HHbli1 rpe6eHb. 

B saKil!048HI-1e Heo6xoAI-1MO OTMeTV1Tb, 4To nony4eHHoe HaMV1 N-eon
Hosoe peweHV1e CV1cTeMbr I 1 I V1MeeT 6oraTY!O HeTpV1BV1aflbHYIO AJ.1HaMV1KY. 
AeTailbHOMY paccMoTPeHI-110 3Toro aonpoca 6yAeT noCBfiW.eHa OTAenb
Hafl pa6oTa. 
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