Jlekmiusa 18
Anrebpaudeckuii ansarn Bere. Pentenne ypaBHenuii Bere

Bepuewmcst x onpenenenuto L-omeparopa:
L(u) = Rox(u) . .. Rop(u)Rox (1) = (ggzg g%) , 0

Paccmorpum marpudnbie snementst B(u) = L(u)® u C(u) = L(u)]. DTH 37eMeHTL MEHSIOT CIUH Ha

CAVNHUILY [SZ,B(’LL)] = -1, [5270(’“’)] =1L (2)

Paccmorpum ncenopakyym [Q4). Ouerngno, C(u)|Q4+) = 0. DT0 cOOTHOIIEHHE MOMKHO HCIONB30BATH
KaK OIPesIe/IeHne TIceBoBaKkyyma. [lomeiicTByem Temeps Ha TCeBAOBakyyM oneparopom B(u). Mbr momy-

YHUM IJIOCKYIO BOJIHY
u)| Q) = Zb" wa™ ™" (u)|n).

Ponb uMmysibca 371ech Nrpaer u onpejessionee orHommernne z = b(u)/a(u). AnasorudHo,

B(u1)B(u2)|24) = Z b (uq ) e(ur )a =™ 7 (ug )b (ug) e(ug)aly 72 (ug)|ng, no)

ni<nz

+ Z b (ug)e(ur )a =™ 7 (ug )02 (ug) e(ug)ay ~™2 72 (ug)|n1, na).

ny>ng

Mur BHUAUM, 9YTO COCTOAHHA BUIA
\ul,u%...,uk} :B(Ul)B(Ug)B(uk)|Q+> (3)

MMEIOT CTPYKTYpPY BOTHOBBIX dynkimii Bere ¢ €'Pi = b(u;)/a(u;). Boipaxenue (3) nvenyerca aszebpau-
weckum ansamuyem Beme. UTOOBI MOHATE, NEHCTBUTEILHO JIM 3TO BLIPAYKEHUE AT COGCTBEHHBIE BEKTO-
PBL, PACCMOTPHM KOMMYTALIOHHbBIE COOTHOIICHHS, CJIeNyImye U3 ypapHenns SIura-Bakcrepa:

ng(ul — TLQ)Ll(Ul)LQ(UQ) = LQ(UQ)Ll(Ul)Rlz(U,l — UQ).

Bo-mepBbIx, T -KOMIIOHEHTA 9TOTO COOTHOIICHHS JAeT
B(u1)B(u2) = B(uz)B(u1). 1)
DTO 3HAYUT, 9TO COCTOSTHUSA (3) CHMMETPUYHBI 11O U1, . . . , Uj. BO-BTOPBIX, N3 KOMIIOHEHT "_"i u _T umeem
COOTHOIICHUS
a(ur — u2)B(u1)A(uz) = c(ur — u2) B(u2) A(u1) + b(u1 — u2) A(uz) B(ur), (5)
a(ug — uy)B(u1)D(ug) = c¢(us — u1)B(u2)D(u1) + b(ug — uy)D(uz)B(uq). (6)
W3 9THX COOTHOIICHMIT MOXKHO BBIBECTH TOKICCTBA,
A(u)|u17 s 7uk> = Oé(’lL; Uty .- 7U'k')|u17 s ,Uk)
k
- EEZ‘Z :Z;O‘(ulvula 771\ia~ )|U Uy, Us s auk>7
- (7)
D(’U,)|U1, ,’U/k> - 6(”;’“’17 auk?)‘ula 7uk>
u c(u — uy)
_ Z b(u_u:)é(ui;ul,...,ﬂ\i,...,uk)|u,u1,...,@,...,uk>,
=1
rae
k a(u; —u) b alu — u;)
. _ N (2 __ N — Wi
Oé(’lL,’U,l,...,’LLk)—a (U)Hm7 6(“ Uy, auk)fb (U)Hb(u—ul) (8)



Coornorenus (7) JOKa3bIBAIOTCS [0 UHLYKIUH.
N3 coornomenntt (7) momyaem
T(u)|uq, ... , Uj) + TJIOXWe YJIeHbI.

sug) = (a(usug, ..o ug) + 0(uwyur, ..oy ug))|ug, . .

Y100l BEKTOD U1, - . ., Uk ) OBLT COBCTBEHHBIM, CYMMa MJIOXUX YJIEHOB JOJKHA ObITH paBHA HY/II0. B 3TOM
caydae coOCTBEHHOe 3HAUeHNe TpaHChep-MATPHUILI OyIeT PABHO

a(u; —u)
b(u; — u)

a(u — u;)

k
+bN(u)H b — )

=1

Aluyuq, ...

9)

OrMernM, 9TO IJIOXHE YJeHbI, M0 CyTH, Haberator B Toukax n = 1, N u yCcJIOBHe WX COKDAINEHUS IKBU-

BaJICHTHa YCJIOBHUIO II€EPUOIUIHOCTH.
clu) _ c(—u)

b(u) = b(—u)?

Tak kak IJIOXH€ YJIE€HBI COKPAIAIOTCH, eCIn

QUi Uty e ey Uy e v oy ) = O(Ugs ULy o ey Uy ooy Uk)

N k
(b(ui)) _
a(u;) i
dro u ectb ypasaenus Bere. Kaxknomy pernenunto ypasuenuii Bere coorBercrByer HEKOTOPBIH cOBCTBEH-
HBIA BEKTOP TpaHcdep-MarTpullbl (raMUJILTOHUAHA), TAK YTO COCTOSHUS MOXKHO HYMEpOBATh HAOOpAMU
k
{uitiog

Bonee aBro mepenuiiem ypaBHenust Bere B Bume

nJjan
a(u; — u;)b(u; — uy)
b(u;

(10)

— ug)a(u; — uj)’

sin u; N k sin(u; — u; + \)
ao—w) “UHan—rn I 1
(Sin(Aui)) E sin(u; — uj — \) mp ¢ <a+bur . (JAf<1), (11)
i
N k
shu,; sh(u; —uj + \)
shir—uy ) M g —w =N A< —1).
<Sh(>\—ui)> H sh(u; —u; — ) mpu ¢ > a+b (A< -1) (12)

oS
ol
LN

Pexum A < —1 cOOTBETCTBYET HATMYHUIO ABYX OCHOBHBIX KOH(DUTYPAIHH MECTUBEPITHHHON MOIENN, s
KOTOPBLIX KOH(MUIYPAIUA BOKPYD BCEX BEDIIUH MMEIOT C-THIl, U JBYKPATHOMY (B TEPMOIMHAMHUYECKOM
upe/iesie) BhIPOXKICHUIO OCHOBHOIO cocrositus XXZ-moznesnu. Bozbyxaennbie cocrosinus B XXZ-mouenu
OTJEJIEHBI OT OCHOBHOTO IIETBI0. B 93TOM ciIydae ropopsT 00 aHTHCErHETOIIEKTPUIECKOM YIIOPSI0YEHUN
MIECTUBEPIIMHHON MOEU 1 aHTH(HEPPOMAIrHUTHOM OCHOBHOM cOocTosiHuM X X Z-Mozeu. B pexume |A| <
1 umeercs GeckoHEUHO MHOrO (Ha GECKOHEYHOl peleTKe) OCHOBHBIX KOH(MUIYpaluil 1mecTUBEepPIInHHON
Mozesu (HEYOPI0UEeHHOe KPUTHIECKOe COCTOHIE) U GECIIeseBOi ClieKTP BOJIN3U OCHOBHOIO COCTOSHUS
B XXZ-moaenu. B 06oux ciiyyasgx OCHOBHOMY COCTOSIHHIO OTBEYaroT cocToguusa ¢ S° = 0 mwm S* = :t% B
3aBUCUMOCTY OT YETHOCTH 7.

IMokazkeM, Kak HaiiTu Haubosbiiee cOOCTBEHHOE 3HAYeHNE Ayax(U) B 3TOM MOJEIH B TEPMOIUHAMU-
geckoM mperene. CrenaeM CIEeMyIONIUe Pe/ITOI0KEHNS:

1) B ocHOBHOM COCTOSIHMU [IJIOCKHE BOJIHBI HE COIEPXKAT HU IKCIHOHEHIIUATIBHO PACTYIIUX, HU KCIIO-
HEHITHATBHO CTIAJAMIINIH WIEHOB, TaK 9To |2;| = |b(u;)/a(u;)| = 1 wmm u; = A/2+iv; ¢ BEmECTBeHABIME V;.

2) B oCHOBHOM COCTOsIHUM U; CYLIAIOTCH B TEPMOAMHAMUYECKOM Lipejesie, 0Opa3ysi HelpepbIBHbIE
30HBI 6€3 IBIPOK U OTAEJIBHO CTOSIIUX 3HATCHUIN.

3) B ocHoBHOM cocTostanu S?/N — 0.

Jns ompenenernocTr OyaeM paccMaTpusarh caygait Al < 1.

Vpasuenus Bere ymodHo nposoropudmvuposars. Beemem obo3naveHns

sin(A/2 4 iv)

Si00) _ sin(A + iv)
sin(A/2 — iv)’ B

ip(v) _
¢ sin(A —iv)’



Mpub1 BeiGupaem BerBb siorapudma, Takyio uro p(0) = 6(0) = 0. Ypasuenus Bere 3anucsiBaiorca B Buie
k
iNp(vi) _ k—1 i0(vi—vj )
R | G

[Iposioropudvuposas, oIy IUM

k
Np(v;) =2nl; + Z@(vi — ),

Jj=1

rae I; — esoe u6o MOMyIenoe B 3aBUCUMOCTH OT YeTHOCTH k. YeaoBue 2) Mbl MOXKEM TENepb yTOUHUTh:

2’) B ocuoBHOM cocrognum Bce I; 06pa3yiorT HabGOD IOCIE0BATEIbHBIX LEJbIX DU HEYETHBIX Kk U
MTONTYTIEJIBIX [IPU YETHBIX Kk THCeT.

B sTom Buie yTBepKI€HUE, HO-BUAMMOMY, BEDHO HE TOJBKO B TepMomuHaMudeckoM mpegese. [Ipu
MaJIBIX Kk MOXKHO TaKiKe MOKA3aTh, YTO

2a) Haubosbinee cobcTBeHHOE 3HAUEHUE TPAHCHEP-MATPHILI B CEKTOPE ¢ JAHHBIM S? NOCTUraeTcs
Opy CUMMETPUYIHOM pacupejesienuu I; (U v;) BOKPYT HyJs.

Nwmeem mi1st OCHOBHOTO COCTOSTHUSA

:1

k
1
p(vig1) — p(vi) = ﬁ i g (vit1 — v;) = O(vi —v5)).

B mpemene N — oo nmeem

P (v) = 27p(v) + / dv' ' (v —v")p(v) (13)
njain 1 . A v1 d ’ . 2/\
Sin v sin , )
- = ey 1
p(v) 7 ch 20 — cos A /—1;1 7 ch2(v— ) — cos 2\ p(v'), (13"

rae p'(v), 8'(v) — npomssogmbie ot p(v), B(v) mo v, a p(v) = Imy_ 00 N L — IJIOTHOCTL KOpHei

Vit1—V;)
BOJIM3U TOUKH U, KOTOpasi U OyIeT HeMm3BeCcTHOH GyHKImel B sroM ypasaernun. Murepsan [a,b] ompemne-

JIdeTCd U3 yCJOBUAd MUHUMYMa 3HEPTUU U yCJIOBUA

/v1 dvp(v) = % (14)

J —vy

B upesesie N — 00 MOXKHO 02KHMJATH, YTO OJHO U3 ciaraeMbix B (9) MHOro GoJIbLIe APYIOro, MOITOMY

log k(u) = A}im W = max <log a(u) + /jl dv p(v) log W, (15)

log b(u) + /_U; dv p(v) log W) (16)

Vpasuenue (13) verpyauo pemurh MeTonoM @ypoe npu v = 0o. Ionokum

p(v) = /dkpkeik”, p(v) = /dkpkeik”, ' (v) :/dk Orettv. (17)

Torna
Pk
pr = - — Okp,
2
T. e
_ 1
S A
Herpynao mpoBeputh, 910
_sh%(wf)\)k 0 _sh%(wa/\)k
Pk=—""7T; k="~ 1.5 -
sh §7Tk sh §7Tk



Orcrona momyaaem

1
PE= drch Ik

Odepuano

> 1
/ dvp(v) = 2mpo = 3,

— 00

asuauuT k = N/2u S* = 0 (KOHEUHO, ¢ TOYHOCTDIO 10 WIeHOB Topsika 1). TakuM obpasoM, 310 permenue
COOTBETCTBYET OCHOBHOMY COCTOSTHHUIO CHCTEMBL.

YauThiBasg, 9TO
dv
b efzkv log
J 2w

MOXKHO ybeaurcs, 4To 06a 3HaYeHUs [0/ 3HAKOM MakcuMyMma B (16) coBnajamor u gaor

)

sin(A —iv+w)|  sh3(A+2w)ksh g (r — Nk
B kshirk

sin(iv — w)

©  ghuksh =2k
1 =1 +/ d ———— 2 19
og ri(u) = log a(u) oo 2kshZkch 2k (19)
¢ sh(X —u)ksh 752k
:logb(u)+/ i S = Whks z % (20)
o 2ksh Skch 5k

B caygae A < —1 cunychl 3aMeHSIIOTCS Ha runepbonmieckue cuaychl n dyaknum p'(v) u 6 (v) oka-
3BIBAIOTCS IEPUOAMYECKUMU [0 U € TIEPUOJOM 7. DTO 3HaumT, 4ro uHrerpan ®ypwe B (17) 3amensercs
a pag @ypoee. [Tosromy oxorUaTembHASA POPMYIIA IJiA CBOOOIHON SHEPTHU UMEET BUJ PAIA

—)\m h?2
log k(u) = loga(u) +u+ Z — c}S1 /\njm (21)
2 e sh2(\ — u)m (22)

m ch Am

=logb(u) + A —u+ Y _
m=1

Samaun

1. JToxkazarh cooTHOIEeHus (7) Mo WHIYKIMK 110 k.
2. IMokaxwure, uro anzari Bere (10) MOKHO HONYyYUTDH U3 (HOPMYJIBL i COBCTBEHHBIX 3HadeHuit (9)
7 TpebOBaHNs AHATUTHIHOCTA COOCTBEHHOIO 3HAYCHUS KaK (DYHKIMHA U.



