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BBeneHHe 
HaCTOHmaa paóOTa H~eTCH HerrocpenCTBeHHHM rrpo~o~eHMeM pa60TH/3! 

~03TOMY M~ He 6y~eM BBO~HTb 38HOBO 0603Ha~eH~,OHM TaKMe ~e,~TO H B YKa
saHHOn paÓOTe. 

B 73/ MH paccMoTpe~M rrop01K,IJ;aIOl1U1e oneparopu li ~AIT OóOÓmeHHOM 
3a~a~M 3axapoBa-lliaóaTa ,i M nOKasaJU1 ~TO {.-~ MO~HO rrOJIY~HTb KaK 
OTHorneHMe ~BYX COBMeCTRbIX nyacCOHOB~X T8H30pOB 

jJ"/çJ := 
'1"	 (("f fjJ ;; j : ; r E r> ."-' j /:XJ, 

aO ((J -= /'0{J _ ç é r-J-rj/L'J;) r'V j, t:rJ,	 
(1) 

f 

npensaparem.ao orpaHWIHB MX na nO)J,ll,1Hor006paSHe vIIe c p, {-? j • r.ae 
(1' aesupoznea - lu- Cí..l'r -=: (oj. CBoHcTBa rrOCTpoeHHo:L1 TaIlliM Oópa30M 

CTPYItTYPbI ( (P -IV) -CTPYKTYPhl) ~aIOT reOMeTpWleCKYlO llHTeprrpeTa,IJ;KlO no)1,XO
~a nOp01K,IJ;aIDmHX onepaTopOB ~~ , BepHee TO~ ee ~aCTM, KOTOpaH Henoc
pe~CTBeHHO CBHaaHa c llX npHMeHeHHeM ~ Mcc~e~OBaHllH He~HeMHhlX AHW
~epeH~a~HHX ypasHeHMM (H3Y), TOqHO pernaeMHX rrpM rrOMOmM OÓOómeHHoi1 
3~aqM 8axapOBa-waóaTa B KaHOH~eCKOM KanHÓpOBKe. Ue~ HacTOHme:L1 pa
ÓOTH - ~aTb aHanorH~HYlO MHTepnpeTaqlllO nOpO~aIOmMX orrepaTopOB ~ 
CBH3aHHhlX c OÓOÓmeHHoi1 3a.n;a~eM 3axapOBa-·ílJa6aTa T B nOJIIOCHO.n KaJIMÓ
pOBKe. 

I.	 (P-,.i.kTPYISTYPH Ha rpyrrrrax u a.n:reópax Jill 

~erKo 3&~eTMTb, ~TO npH KOHCTpyHpoBaHHM TeH30poB (I) cymecTBeH
HYID pOJ1D HrpaeT lili-aJIl'eópaKqecKaH onepaURH. 3TO He cJIY~allHo. OKa3H
BaeTCH. ~TO (F-li) -CTPYKTypH eCTeCTBeHHO MOryT B03HHKaTb na rpynnax 
.J1M, /5,6/ H nopoznanr COBMeCTHHe rryaccoaosa CTpYKTYpI:l aa KOaJIl'e6
pe. HMeeTcH II ~pyraH npM~RHa, no KOTO~OM MI:l OCTaHaBrraBaeMCH Ha rpyn
nOB~x CTPY«Typax,ne~o B TOM, ~TO KarrffÓpOBO~Hoe npeoópa30BaHMe 
L .-, r ; sf,'L s/'o, nepesonamee OÓüÓmeHHYIO sanasy 3axapoBa-lilaóaTa M3 

KaHOHHqecKoil B llOJIIOCHYID KaITRÓPOBK,Y /3~ o~eB~Ho,~O~HO HMeTb rpynno
BOM CMbIC~ *~ M no ar ozy He.JTh3H orpaHH4wrbcH TOJIbI{Q anr'eõpoã. 

*)	 Uro npeoópaaOBaHMe BnepBHe Óhl~O rrpo~eMoHcTpMpoBaHo 3axapoB~ M 
TaxT~HHOM /2/. 



rrpHB8~eM HeKOTOpH8 p83Y~TaTH H3 paóoTH /6/, KOTOpH8 Mil óy~eM HC

rrOJIl>30BaTb. 

T8op8Ma I 

rIYCTb 6- -rpyrrrra.lli1, p" H .12 - COOTB8TCTB8HHO JI8BOl'IHBapH3HT

HllH rryaccoHoB T8H30p na G 11 rrpaBORHBapl1aHTHaJI rrp8~Cl1MrrJI8KTH'l8CK8f.[ 
QJO]lMa) ( 1(:.. !j *(Cr)'- ri) (6-)) ,(Jlg ' 7j (6) ,-- 'r; -J'(Cr)) • 'Perna O OÓJIa,Ita

eT (P- IV ) -CTpYKTypOH, 3MaHHOH TeH30paMl'I 

pc- #[.- = pé'J2. 
.J (2) 

D C~'la8,KOr~a Ha C cym~CTByeT ~eBOHHBapl1aHTHaR CRMITJI8KTl1

'l8CKaR QJopMa /,l "MOJKHO, IWH8'fHO, B3.fITb pc~.. ("r l 
• B ,Ita.1IDHe:tírneM MbI 

OrpalmQl1MC.fI l1MeHHO 8THM CJIY~a8M. 

Xopomo H3BeCTHO, 'lTO YC~OBHe 3aM1<HYTOCTI'I <lJOpM ,..J 11 12 aa 6 
p3BHOCR~HO BHrrO~eHRID C~8~IDml1X KO~KJIR'leCIWX COOTHOWeHl1fi ~~ 3Ha'le

H11Í1 ,<.) 11 J2 B e,nHHHU8 c E c;. 

uJl?( [Çf'~:Z), c;5) t (,!('I') := O, 
(3) 

.a, ({(./) Ç2~ (3) -;- (elc~) .~ O. 

8~eCb ti rrpHHa.ItJIeJKaT KaCaTeJIbHOMy rrpOCTpaHCTBY r /o) B e.Itl1HHU8, T. e. 

anreopo JIl1 ~ ,a xepea (? ,1') OÓ03Ha'leHll CYMMl:l aHaJIorl1'lHHX l1JIe

HOB, KOTOpU8 IT0JIY'I3rOTC.fI LUIRJlH'leCKo:tí: nepecraaoaxoã BeI<TopOB ?~'?' (-J' 

KaK HeTpY~HO yÓ8~l1TbC.fI Henocpe~CTBeHHO, CM. TaKJKe /6/, COOTHome

HIDI: (3) npHBoMT K TOMY, 'lTO aa xoanreõpe jJ'* MOJKHO OIIp8~eJll1Tb 

COBM8CTHhIe nyacconosu TeH30pbI: 

1(ç) ai*,7 + (Ve(ç), J f j6~ ;; f' Cjl/)';i'-r-' f'J-' 
( 4) 

o:: 

e, I() = R e (~ ), 

TeH30phI p~ 11 Co , KOTophIe MH RCrrOJIl>30BaJIR paHe8,nO~aIDTCR 
113 8TOR KOHCTPYK.u;al1, ecza BHópaTb, Re (? ) o:: cU!;;:;.J (-Je (ç) == t' ::: ) 

11 MH OTOJK,D;eCT~eM !l1::t.J R ~r[:J.] npa IIOMOIUR ÓHJlliHeÍ1HoR g;opMhI 

«ç, t» == _/<ç("'), ?(i»"t ,r~e <-, > - <flopMa MJIJillHra nczy

npocroã anrecpa rJ> • II08TOMY 2-<I?opMbI J7{' H t-<Je 3aJrn:ChIBaIDTCR KaI{ 

oneparops : :J:> [~J .- f} f:t. J, 

KO~~'l8CI<Re COOTHOilleHKH,(3) rrpOBepaIDTCH Ó83 Tpy~a. rpynrry, Ha 

KOTOPOÍ1 MOJKHO pacnpocrpaaars Ne rro JIeBOHHBapHaHTHOCTR 3 Ré' no 

npaB0l1HBapHaHTHOCTH,BH6~pa~T06~HO CTIegy~~l'IM 06pa30M/5,6/.PaCCMOTpliM 

COBOKYITHOCTb lf>YHICLíl'I~ J : IR - G .r-ne G - CBH3HaH rrOJIYIIpOCTaR rpyrrrra 

2 

J1H, HM8IOmaq B I<a'leCTB8 anreõps 110~rrpOCTYIO KOH811HOM8PHYIO anreopy f1-' 
'I'orna rpynna (,. [x) COCTOHT 113 scsx WYHI<u;ufI !(~) , y.n;OBJI8TBOPmôU\IDC 

rpaHl1'1HHM YCJIOBRHM 

tltl /(...) = e, (5) 
~ ~ :t~ 

r~e t.? - e,Itmuru;a 6' . Ecna ~OrrOJIHl1TeJIl>HO norpecoaars , 'lToC5H CTp8M

JIeHHe K rpaHHUaM (5) ÓUJIO ~OCTaTO'lHO ÓhICTpHM, TO B Ka'l8CTBe aJIr8ÓpH 

8Totl rpYTIIIhI MH nO~l1J\1 j [~J (COBOKYrrHOCTb gJyHKUI,rti rana lllnapna na 
liC CO 3Ha'l8I:ÍHR.M11 B fk ). ' 

BepH8MCH K OÓm;eMY C~aID, OIIRCaHHOMY B YCJIOBl'Ili T~Op8MH I. (T.aM 
~ OÓ03HaQann 'lepe3 ~ HeKOTOpYIO rrp0113BO~bHyIO aJIreópy ~, a 'l8p83 

6 - COOTB8TCTBYI01INlO rpyrrrry JIH) TeH30phI p 11 () CB.fI3aHhI c TeH

30paMl1 pc; 11 ft/&p6- nocpencraoe oToC5paJKeHHa MOM8HTOB' 9',C: 6- ._~ P. ,f

~~ ti) • OTHOCl1TeJIbHO comer-o onpeneaeaaa OT0C5paJK8HIHI 1'".) CM. /7/, 
B cJIY~ae JIeBOl1HBapRaHTHoÍ1 ~OpMH Harpyrrrr8) ~N orrpe~e~eTC.fI 113 Tp8

60BaHIDI 

< i t/"J (1)) ? >jb '" ~u a; j"), (6) 

.wm .mooor-o aexrcpnoro IIOJIH X aa f- 11 ç f" ff . (3~8Cb <, > 9=
osnaxaer eCTeCTBeHH08 cnapasaaae MeJK,IJy i? H ~7'" , a xepea ~ J

OÓ03HaQ8HO npasoaaaapaaaraoe BeKT,opHoe nOJIe, rrocTP98HH08 'no ç F j:'). 
MMeIDT M8CTO COOTHOill8HKff /6/. . 

e/rj,J '" p(rrflf.,,}~= - p ) 
(7)

,/tA,) " #("P'"(> L;/1"'): - f:? ) 

T.8. P; tl 11 pt'r l'I 11,C;-p r- tu - CBH3al-IbI. (KaK OÓH'lHO, 'l8p83 -/çi,v 
MhI OÓ03Ha'laeM KaCaTeJIllHOe OToC5paJK8HH8 K rie,; ,COrJIaCIfO (6) OHO óy

~8T I-<íJOPMOH co' 3Ha'l8HIDIMl1 B o.if' ). 
t7" 1.11 - ' 

113BecTHo, QTO ri,) RBJIReTCR Ij) -KOWIRJlOM ,nJIR rpyrma 
(r-, 11 C ero ITOMOm!>IO 3Ma8TCR JI8BOe ~8RCTB118 rpynmr 6- na fi.,l-

CM./?/· ' 

;;1 = "ti r;-; 7 1 1'u) 1) - c; ~ j ~ J' E 6-. (8) 

Boaapautaacs K CTPYI<TypaM H8 6' [:r j , 'H8TPY~HO BIUJ;8Tb, 'lTO 8CJlll: 

MIl XOT11M rrOJIY:1RTb aHaJIOr oneparopa 1V,";fI' rv p1tP°/-1 
(CM.l3/ ), H~O 

nOCTpOl1Tb aa rpyrrrre TeH30p,oópaTHHH K A"& • O~HaKO y J2 ,a 3H3

'll1T, H Y IV (r, 8CTb R.nPO, rr08TOMy Aí c MOJKHO oõpararr., BOOÓme rOBO

pRJ TOJIbKO na H8KOTOpOM HHBapl1aHTHOM rrO,ItrrpOCTpaHCTB8 7j (Ú[XJ), ~JIH 

'lero HYXHO H3yqHTb ~O H oC5pa3 ~v • OKa3HBa8TCR) 8TH rrO~IIPOCTpaHCT-
Ba onnChIBaIOTCR y.n;OÓHO rrOCpe~CTBOM teu H JI8BOrO ~eHCTBK.fI (8). 

3 



O'tleBH,IUiO, 'tITO .61' ~ G.; "$ /;.t-J?, li BBlJ,Dy ROlJ;l:mJIKtIeCKOrO COOTHO
meHIDI Jo =: hrRr .lll3.7meTCíl rro.n;aJII'eCípo~'?> • (KaK ooasao, RI, 03

aaxaer IlpaBHH cztaar na rpyIIrre: ~'j ::: jA ). IlYCT:b tFõ - caasnas non

rpynna rpyrma 6 c aJIreCíp'OH 1'1) ,a".' q, ~ 6- RaHOIrn'tleCROe BJIÓ
JKeHJl:e. IIoJIOJKHM 

.A
 
,,/, - I'·-A-,./ ,
 
'rÜ1 := [ril j ~ y:J{(.l I' , 

(9) 
"
 

Tor.n;a rj.J ílMJIeTCíl j,/
~<f-)I 

-KO~KJIOM.n;~ ~ n oIlpe.n;e~eMoe
 
HM JIeBOe .n;eficTBHe ~. OCíJIaAaeT CBO~CTBOM, CM. /6/.
 

A 

~ o /ltj;(- ~ fl,'J~, .7;(/,) ~ h r: 6
0

_ (Ia) 

Terrepll MH B COCTOílHRR CWOPMYJIHpOBaTll CJIe.n;yID~M pe3Y~TaT, CM. /6/
 
TeopeMa 2
 

A) 6?- Jl í} /1N ~ c HaTHrJ-lBaeTCíl rrpaBOHHBapliaHTHblMl! rro,1IffMH çj. I
(cf; == '/'1 ~/) ,Taloorn, 'lTO ç npRHa,nJIeJKHT anreops rpynmr RSOTpo

lliIH 

!If =: f" 'E 6u / r.4 
.-l 

1:It'jf = [tI;J! / J r : ~c) (j)' 
.(II) 

E) llO,wIpocTpaHcTBO /"U IV f. HaTílrKBaeTCíl BeRTOpaMH, JI8JKamKMR B
 
R,1U)e oToCípaJKeHIDI rd'JJ t jf'>.llj !:
 

ú{( !f'e-=: tI'" [clt)-/; ,1y6'~1 ~ (12 ) 

Wili, .n;pyrm.m ~JIOBaMlI, RHT8rp~HHe MHorOOCíp;3IDI pacrrpe.n;eJIeHIDI j H> i,...,.. ~ 
6

CYT:b IlOBepXHOCTK ypOBIDI OT06paJKeHIDI t-.l,J e rj; (.J •
 

llproneHHM TeopeMY .n;~ naasro KOHRpeTHoro CJIYlJaH. OToCípaJKeHKe MO-
MeHTOB 'f/,i) .n;.IDl,0e = <::x oano BH'tIKCJIeHO B /6/ (BrrpO'tleM 8TO 
JIerKO c.n;eJIaT:b li Herrocpe.n;cTBeHHo), OHP HMeeT B~ 

J 

I~tj)·= ,-/ l~t)!-I. (3) 

Tor.n;a JIeBOe .n;eficTBHe ~ eCTh He qTO MHoe,KaK TaR Ha3~BaeMoe KaJIM6
POBO'tlHOe .n;encTBHe, CM. /1/, 

JJf = 'ft-~-;J.r,{~' (14) 

113 TeOpeMH 2, c y-qeToM Toro.1iTo [dt')? '=' ({J-Jig)ç= (HaIIOMIDIM, 'lTO '-J;, 

ecrs npoexaaa na nonaarecpy Kapraaa ti .), MOJItHO nOJlYliKT.b 

6~ ~ é= (l,) Im Aí G:: '7 ~ 6-{X;) ) 

lu- ~ &= hr..RJ J 'ú ':? ~ I~~: (-P-J;)('?x -f r~ ~J)= O j. (IS) 

<I 

OTClO.n;a BH,II;HO, 'lTO eCJIR (A~;-I onpeneaeno RoppeKTHO H~ t:);.,.o 11" féj?i~ 
(1- :Iv) f == O j, TO fU)-'(,,~ ) ílB.JIR:eTCíl HHTerpaJIbJlliM rrO,Il;J'vlHorooCípa311eM 

,1J;JIíl ;'1«!l; 6-, 11Ha HeM MOJKHO rrOCTpOHT:D (1/1,,/-1. O.n;HaKO paCCMOTpeHHe 

TOJI:bRO TaKHX rpynnosax aJIeMeHTOB I(i), ,reM IWTOPbIX '~7{~"=t>, M8111a8T 
BHrrOJIHeHillQ :7TOH nporpaMMH,TaK KaK eCJIU fl ('.4;. ,TO J'''" pi.;-(-fJ .n;OJliK-

HO HaxO,lJ,HT:bCíl RaE peueaae M<p:pepeHIJ;HaJIllHOl'O ypaBH8HIDI: 

i/x'r- 7 j =(7. (16) 

ECJm norpeõoaarr., 'lTo6hJ:' j (~>o)='f', 8TO óy.n;eT KaK ~a3 pemeHHeM MocTa. 

~ ~ OÓOCímeHHOM 3a.n;a~H SaxapoBa-illaóaTa,cM. / ~ 11 B OCímeM .cJIY'lae 

j I~:>o) =-I e . IIOaTOMY JKeJIaTeJI:bHO pacnaparr, rpyrmy TaKHM oopaaoa, 'lTo6bl 
lo TOJKe CíblJI rpyrrIIOEhlM :7JIeMeHTOM. 

Orrpe.n;eJmM rpyrmy (T c[rJ RaR coaonynaocrr, W'HKIJ,MH j(.:z).' IR/~6-, 

KOTopHe y.n;OBJIeTBopmoT CJIe,nyIOmHM rpaHH~HTiM YCJIOBlmM: 

j (~>o) = r , j r- "") = P,? ~ ~ fi; {~7tJ t.l fi; (,- 6J (17) x

(CPaBHH c /3/, WOPMYJIa (17». 
Ey.n;eM C'qHTaT:D, lJTO j CTpeMHTCíl R npe):(eJIaM (17) )J:OCTaTOlIHO 

oscrpo , TaR 'lTO aareõpa aTOM rpynns - ;. c,(:r J COCT011T HS gJyHlUJ;HH 

? 11 ~#- ,y.n;OBJIeTBOpmomnX rpaHKG:H1IM YCJIOB11ílM; 

ç{-f!>c)=O? :r(-~) r h . (18) 

O.n;HaRO paCCMOTpeHHe rpynns 6 {[xJ cpasy IIpHBO.n;11T K cyinecTBeHHhIM 

Tpy.n;HOCTRM, TaR RaR onpe.n;eJIeHHHe paHee CTPYRTYpU H8 npo.n;OJDKaIDTCíl Ha 
G- ([:rJ (R na ~ c i::cJ ). .lleítcTBHT8JI.bHO, JIerIW Bl-IAeT.L, lITO XOTR epopMa 

tU~ onpenenena RoppeKT.HO 11 na ?' c L~'J: ' 

tJeft"J= /«í;x,/» ç/I(-'Jbcl.7"~ (19)J 

TeM He MeHee OHa yxe He aHTMCRMM8TpHQHa H He B~nonHfleTCfl KOT~HKflH~eCKoe 

COOTHomeHHe (3 )*). TêM ne MeHes, TaR KaK (t)e onpenezena xopomo na 

nonaareõpe 7' b) c j>cbel , KOTOpaH JIeJKHT ECIO,llJ' nJIO;HO B f C{z J, ~ no

npeJKHeMY óy.n;eM C'lHTaTll 'tlTO bJ onpeneneaa na 6- (J j, TeM ÓOJIee 'lTO 
B KOHe'lHOM cxere onpa,lteJmIaltHM ORaJKeTCR CYIUeCTBOEaHHe ...J He na Bceit 
rpynne 6 ~:J{J, a TOJI:DKO na nexoropoa noromoroocpaaaa 

/,6
vtf~ := J --I 

'jJ,c) (4,) c C
6- iLJ. (20) 

O'tl8BRnaO,MHOrooópaSHe ~ ~ eCTh COBOKYIIHOCT.b ~HRUHit MocTa, OTBe'la~ 
*) ~opMa R npo.n;O.JDKaeTC.H: na 67:d TpRBHaJI:bHO. 
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)rIJItl!X nOTeHIniaJIaM '1 C.,I;. ,R OHO ,lUl~eOMOpqlHO .4 . HaltneM ,nJJH Ha'Ia

JIa KaCaTeJrbHOe npOCTpaHCTBO 1(47. COrJIaCHO (6) RMeeM '! -: .I~ (! ~1/'-~11 ['14/), ,J!JJ;'c ,~-: (28) 

'/f,,' (1) '"~ -j "It' !.If! -j(, , .,. (21) 
Y'IIdTHB8iI BH,I( SToro npoeKTopa, onpe~eJllolM Ha 4 l~ TeH30pllHe nOJIR jiG

:e: Y"llitTI:mM, 'ITO ll)BK.DY IIO.nynpOCTOTH rpylIlIH //r,r') '" tldlj) , nOJIY1IaeM: , \ II elY : 
'" ,irA" (<:j) =- ('(".f ftjJ <: 1) I 7:= tf,~ Cj)' (22 ) ) ,,6,= .It I a..j-~ 1/11-1&)/"; /tf"'fP, CI':;-: Jj:;;o "/1-: (29) 

-.>0 

IIOaToMY ell", ft;)IE 7j(r4) paBHOClUU>H() YCJIomm ((1-1',,) '/¢..J~5=o tV I- 'Zi 0":. a). 
(cp. C (15». CJIe~OBaTeJIbHO, ~THBM orpa~eHHe,KoTopoe MH HaJI~ (30) 
Jm. Ha KOKaCaTeJIbllHe BeKTopH (CM. /:/, 1P0pMYJII;'i (38», RM€leM 

HeTpyICHO 38MeTlITh, 'ITO v'~ CKOHCTPYHpOBaHO TaK, 'IT06H ero oopa3(i € f (4/) ~ ("-J;,)~ '" _!CU-:Fp)ff-.!'J 7 > 

(23) llpJitHan.JIe.J,a.1l ;; r; 4. (') , a onepaTOp ji/ t'- no cynleCTBY o6paTeu K ;11'" 

<t f ?,LX j, 7 ?'oi fj). Ha 7} (.Q,~) . 
.I1MeeT MeCTO CJIe,!~'111uee YTBepllUteHae. CBR3HBaJOmee TeH30pH A7t

. HTenepb HeTpyICHo Bl!,Il;eTb, 'ITO, KaK R npeJlr,I(e , 
!P"" C TeHSOpaMll ,4'c= Jr~ II tP", a..j Ha ./It. , CM. /3/.

j (Gr.;) = In- ~ @ 7j (,#. C'), (24) I1pelJJlO!eHRe :2 
TeH30pH Ct ' :\I N'~ II COOTBeTCTBeHHO TeH30pH ;vir H IV Yi,-CBR

/. (~ 

T. e. nO.ItMHor006paSRe c4 TpaHCBepCaJIbHO K CJIOeHIDO. :a~OMY pacnpe- saHbl, T.e. 
~eJIeHJiteM , .... hr 0 . I{aK XOPOlllO :IIaBeCTHO, RHTerpaJIbHHMll MHoro06pa

I", iii (; I", --I (31)

SHaMH SToro pacnpe~eJIeHRa HBJIHDTCR rrpaeHe RJIaCCH CMeEHOCTH no CBRaHO~ 
 ",("v" t. , ,... y'''; = tV 

J 

no~pynne 6" C aJIreopOa f" = .h.r.Re • O'IeBlitICHo, 
,I"" c (?Cr" '/¢/' Alt;. (32 ) 

~rj{e= It: <fcj([r1J HQ<,=oj ~ (25) 

~OKaSaT9JIbCTBO SToro YTBepllUteHHff npOBO,lUlTCR npHMHM BHqHCJIeHHaM. Kpo
T. e. Iz CLX I COCTO:llT Ra 1jJyHKUIiil, rrpHHll:M'aIllllKX 3Ha'leHH 11 B IIo~aJIre6pe 

Me Toro, KaK MH yxe OTMe'IaJIH, y-qHTHB8iI peSYJIbTaT TeOpeMH 2 H TO,'ITO 
KapTaaa h ,KoTopHe Ha f"" OHCTPO cTpeMRTcR K HYJIlO, a Ha - "" - K -/

IV N Pi' (tl") • er~ MOJItHO 6HJIO o;m,n:aTb 3apaHee,
ROHCTaHTa. Tor~a 

llaJIee, RCHO, 'ITO ]1(; .K !po. 3~ruoT Ha ...f,; t'- (1'-#)-CTPYKTyPY. 

{r" (",,/,t, ~ f' h 'f-<' j. (26) OTMeTHM TaKJte C,lLBIl:r B RepapXIDI (p AI) - CTpYKTYP - () 6- OTBe'IaeT He 

(! , a A/'t? 
/. 6 ~~ Tenepb BOCnOJIbsyeMcR npe~OJteHHeM I,'IT06H oT06paSKTb CTpYK.~~ 06JI~aeT eme O~HRM SaMa'IaTeJrbHHM CBO!CTBOM: OHO napeceKaeTCR C 


TYpH C ./r~ G- Ha OPOI!TY rpynllll G- 'fx J • PaCCMOTpHM oT06paJteHHe 1.12
K~ KJIaCCOM CMeEHOCTH Ha OOJIee OICHoro pasa. ~eaCTBHTeJIbHO, ~onyc

THM, 'ITO I lit 'I (f ~ ('71 > I (-//t.>tJ) npHHan.JIaJtaT .//,,? .I1MeeM cf.~ il) tJ.I"{P)J ~ 4ti{r)J· (HanoMHHM, 'ITO j - peryMpmdt aJIeMeHT 

lIS nO~aJIr90pH KapT8Ha I; c: {1> • TOT CaMIlli, 'ITO :II B 0600meHHO! 3~a'Ie 

({f-Jld)rj",('1)'= --/(Q-;';-p)[/..I;.l'qF!~j-'J ~ '/'~~o. (27) 3axapoBa-lJlaOaTa (CM. /3/, 1P0pMYJIa (26». I1PR" 1'0, 1/,'2(p[,):= J'r:r) 

.1' nOTe~aJI 06oo~eHHofi S~aqH 3axapoBa-ffiaoaTa B nOJIroCHOH KaJIH6pOBKe, 

Y'ilitTHBM rpaJnl:'IHOe YCJIOBl!e If' >cf:: 0, nOJlY'!aeM, 'ITO f 0 ,J= If' CM. 3/, qJopMYJIa (Sa). (OTOOpaJt9IDl:6 9'''' <1n. t/'''-'<j) conOCTaBJIl'I:eTJ nOTeHIJ;Ha.ny If.l) nOTeHIniaJI ,J/,..,). KaK H3BeCTHO, tj.'! RBJIR8TC.a: npoOo~a~ CKaSaHHOe, c~opMY;mpyeM CJIe~ee 

IIpelJJlOEeH.l!.e I eKUHea ,nJJH CJIoeHKa.a~aHHoro KJIaCCaMH CM~HOCT.K no no~rpynne ~ 

IIo.ItMHoro06pa3He ,..J,. (- TpaHCBepcaJI1,HO K CJIORM t) (R KJIaCCaM T. e. (/'!. OTOOpalltaeT RaJK.IJ;hI! RJIacc CMelKHOCTH POBHO B o~ TO'Il\Y. 06pa3 

G' f x 7 npH oT06paJtemmrf.'2 oy~eM HaSHBaTb OpOHTOH :II 0603Ha'IaTbCMeEHOCTlit) H nepeceKaeTcR C K~ &3 HRX He OOJIee OICHoro paaa. -ilpo


eKTOp. llpoeRTI!PYlOlllliIH Ha ;; (4 tr), HMeeT Bl!,Il; qepea 0- rrJ .. KaK JIerKO BH.I\eTb, tj. f.Ii COCTOHT 1!3 1jJyHKUR.li f 


6 7 

http:1jJyHKUR.li
http:nOTeHIJ;Ha.ny
http:llpJitHan.JIe.J,a.1l
http:ll)BK.DY


-I .,. I,,.~/ I.
'" attj tV}nt )I!~ tJ, t~" a TaK KaK IV "" at',} ,7':1, H3 (35) CJIe.n:yeT. 'ITO 
"'if /-1'" / /,:'
AI ~. 1/ ,,1ft • l10STOMY 1I:epapXWi CHMllJIeKTR'IeCKlilX WOPM Ha tyi-»R..". (7.; • r,n:e 1:& - jt.JIaCCM'IeCKaa: op6HTa aJIeMeHTa J f !: rro,n: ,n:eilcT

S~aeTC.fl: COOTBeTCTBeHHO qJOJ;»qJIOH j2{t.O= (1,,:r-'$''"'' . Tor,n:a COOTHOllleBHeM uplicoe,lUl.HeHHOrO npe,n:cTaBJIeHl1II. KpOMe '1'01'0, /,-", j/.. ) =.7 (Cpa:&-
HHe (38) nOKa3HBaeT, 'ITO 

HH C /3/, 9)OpMYJIa (Jt»). ;;>"'" r", f' 
(r 

To OOcToHTem,cTBo. 'IToAf, nepeCeKaeTQH C K~ KJIaCCOM CMelK- ;::*J2{"")= jf(''''l-z) F '= "",-I. ¢ /2 • (39) 
HOC,],H Ire OOJIee o,n:Horo pa3a,OOeCne'IImaeT l1H'beKTtfBHOCTb (l~ Ha..#.. t; • 

l1os']'oM;y Ha (~/::> J MOlKHO onpe.n;eJmTb (P - tV J - CTPYKTYPY CJIe.n:ym1l\HM 00- CpaBHeHHe STOH qJoPMYnH C qJOPMYJIOH (21) H3 /3/ nOKa3NBaeT.0.D;HaKO. 'ITO 

pa30M: MH RMeeM COBn~eHHe C TO'IHOCTbD ,n:o ~eHOB, co,n:e~amKX HHTerp~ ,n:BH

lKemm. Ha C/'lMOM ,n:eJIe ;:lTO pasJmtme JUU!YIlIeec.fl:. HeTpy.D;Ho npOBepHTl>. 'ITO/' I/O /-1.-' 
- "'~-'1" If .' .-<Y'J} , (33) 

BBl!:.n:y HaJ,IOllteHHOrO HaM\'[ .n:onOJIHHT9Ji1,nOro YCJIOBl1II Ha KOBeKTopN aI f' ,1.4),. 
r/ ,If/a. 67<;; IjfllJ~ (34) 1= t1w (pJ 1-_ 

(,q-,)"'o)/ E?~t!),.oIJ.t:. =0, (40) 
ijpe1IJIOllteHHe 3 ->-

HMeIDT MeCTO COOTHomemm: 
STH. ,n:OllOJIHl!T9Ji1,HIie tzJIeUIl PaBHH HYJlll. MTaK, CB.fl:~b Mellt.n:y (P ,v) - CTpYK-

f- 1,I'fJ)" 4; P "/f; -1).0 It!tj-) 0 Jr' /Id 1/ )~ (35) TYPaMH Ha A I ..t 6' 11: c& {:x J OIIHCHBaeTC.fl: ,n:Harpawoil: 

nCr ;:;0,17' ) U G i.el // G ( 1';(;- 4,{i,,{- )(~ tl";;, s= "11 f,f) , '1' fA" r;). (36) ( 
U ., " " " • H 1¢" • T¢. .",", "... 

110KasaT9Ji1,CTBO, l1eHCTBHTeJIbHO. clInt; =- ,4,11;;) , "~" tl,,!-: 
MMeH B BII.n:y (28), MOltHO BJ.lln1CJlliTD R jrf,.<s : J r-' 

;0 

- ,.... ~ ) 
•(- . '-' Alb, ¥u; ...).4 U?;lx/ (. , 'I tl; N f)/ •• , 

x 

ir/rzj d,(f I tU~ '~r I(d -4t}/-I" [1'.,., M flAy: J t • .It/(j}
S~t-l.Jj r _'" if (J ) '/' (J' ~ TOro, 'IT06H HMeTb nOJIaYD reOMeTpl!:'IecRYm KapTHJIY. H~O nOKa

SaTb, ~TO H3Y. CBa3aHHHe C 3~a~ea 3axapOBa-llia6aTa B nOJIDcHoi KaJIK6

OTRy,n:a cpasy CJIe.n:yeT (35). COOTHOlileHRe (36) .n;OKaSHBaeTC.fl: aHaJIO~HO. pOBKe. CM. /37, 
Y'IHTHBaa:,'ITO Jeit'j-) " cu{/.' J.lrj) t>~. i"'..., 

,/-/s: 'Y '1l ~ I:::::' / -I / ' 
H3 onpe,n:eJIeH.lrli (33) 11: (34) Tenepb BNTeKaeT, 'ITO IJI .If t? Oupe- -'''a;r t.f P1: VI" 11= 0, liE I'Z -'Ill ~ a"'t """s, ,n~ 4)2,,,, (41) 

,n:eJIHDT Ha (Ii.rf.r) (P-AI}-CTPYKTYPY H RMeeT MeCTO: 

CJIellCTBRe I 1l0pOll',IIeHH q,yJI.D;aMeHTaJlJ:,HliMJl n0JIfDll1l: (,P- tV) -CTPYKTypH Ha @.)'£xJ. 

2, !WwraM6HTa.!!:pHlle 1I9JL'I ( P- II) - CTPYK'ryp Ha MliOr006pa3WlXp -= ,/( ¢.Q <> I."). II! ,. ,I( <l-" - IIl- ') I 
(37) 

.,t, 4 {r 11: tk{:rl 

if P~ = .I(¢fI"f.,')- ,t'b,· t/(¢.?~,,,)*. (38) HlIlIte Mli nOKallteM. ~TO BBe,n:eHHlie (P- ¥) - CTpYKTYPIl Ha MHoroo6pa311

llX A,.4 rr H i!J"r.L) mmapllaHTHH OTHOCHT9Ji1,HO ,n:eiCTBHR: KOHe'IHOMep-

MOlKHO Bl!:.D:eTb, 'ITO :i{-J' -" # tj-)' ~"" J,/fj) , K..1IR, B .n:pyrn 0603Ha HoI!: rpyrmIi Jf.a. 1l0STOlq W'H.D;aMeHTaJn.HIie 1I0M ,n:el!:cTBIDI STO! rpyrmIi 6y

~eHl1lIX, It U(t-~,jt" 1.110,) - qJoINYJIa. 'Iepes KOTOPYV onpe,n:eJ1.fl: .n:yT tPYJI.n:aMeHTaJlJ:,HI:iMlI nOJIJnll! 11: ,n:JIJi (J>- Ai) - CTPYKTYP, a TO. ~TO oT06pa

lteBlIff 1", 11: ¢.n. SKBB.BapllaHTHIi, 1I0SBOJ1.fl:eT pa60TaTl> TQJi1,KO Ha O.D;HOMJIHCb uopaz.n:~e onepaTOpH ,n:JIJi s~a~ 3axapOBa-llia6aTa B nOJIDCHOH Ita
IS STHX MHoro06pasBi.Jm6pOBKe, CM •. 3/, TaKHM 06pasoM, RMeHHO OIIRCaHHaa: (P-Al)...cTPYKTYpa 

BBe,n:eM Ha 6 <:LX J ~eOloloI$IsM:Ha t!.f Ex) 06CJJYDBaeT s~a'tJY B 1I0JIIlCHol! :KaJnI6pOBKe. 

HlIlIte MH nOJJ:Y"'lRM TaKlIe 113BeCTHYIl CBaSb MeJIUlY CRMllJIeKTl!:'IeCKl!:MR t;?r;) = er /Ij ~I' (-It) , If c Ie . (42 ) 
qJOp,laMl'!: Ha 4 11: rf., £rJ ,l1elJ:cTBRTem,HO. COrJIaCHO 06111eii Teop:r.m 

1I:epapXWi CIiIMIIJI9KTB:'IeCKlilX qJOpY Ha..4 S~aeTCft qJOpMYJIo:it 'p(U,) = 
9 
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OTMeTHM, 'ITO XOT.fI 1/I ~ «(.;. j ,TeM He MeHee 67X"J mmapH

aHTHa no;n ;neticTBHeM 0t c- ,TaR KaK COXPawmTC.fI rpaJll!1l1We YCJlOBlliI 

(I7) • 

AHaJIOrWIHO onpe;ne.mIM lIa aJII'e6pe .I(H<l$eOMOptJHSM: 

!-;/(p = .IrI('l'H)f.) f f' "Crxj. ( 43) 

HeQJIOlKIiO Bn;neTl> , 'ITO TaKHM OOpa30M onpe,!l.ElJI8HO ,!l.8~CTBH8 rpynnbl 

( 44)~1 ~ ('1/'/1, 11f' q j 
Ha {r 'b j", !f'bJ/ f?;bJ H 'frO .4, .4,6- HHBapHaHTHIi OTHOCRTeJ.l1>

HO aToro ;neftcTBlli!. 

JieMMa I. OToOp8lKeHUR 0·· If ?til 3KBRB8pHaHTHIi OTHOCRTe.1.l1>HO ;neiCT

BM elf ,T. e. CJI8.IJYBl11tRe .I(Harpt.'lMMli KOMMYTaTHBHIi: 
('~ 

r:- .1 6([>:/ 

194"1 ¢,Q 1(>'"1 ¢w 

If r[.zj ----;--_ j/[xJ 

liOKaSaTeJIbCTBO. AOK~eM, H8rrpHMep, 3KBKBapHaHTHOCTb y(a 

r/,J1 (1ft '?fl)~ lI/ f(,,1'#; "'l'{-HJ)J # "(I'¥'--If) Mlf)J': 

M(.y If) Mf,fJJ ~ 1f A ( ¢.flg))' 

Tenepb M1i MOJlteM CQlOPMYJllipOBaTb CJIe;nylOlll.es 

IIpeJIJIruteHHe 3. (p·41)-CTpYKTYpH Ha ./1,.).4 (.- H 0[.7.] HHBapHaHT

HIi OTHOCRTe.1.l1>HO ;nei1cTBl[.fI J . 

AOKasaTaHhCTBO. AOCTaTO'IHO ;nOKaSaTb HHBapRaHTHOCTb (P-AV~CTPYK-

TYpH Ha •..t.f. , BBB.JtY 3KBHBapHaliTHOCTH tj<,' 11: ",'..e TO}][e CaMOe 6y;neT 

HMeTb MeCTO H,IVLR: (P-1fI)-cTPYKTyp Ha ,#'" H fi.dxJ. ivtH rrpOBepRM TOJ.l1>

KO KHBapRaHTHOCTb (} (. ,HHBapHaHTHOCTb Al6- YCTaH8.BJll!BaeTC.fI aHaJIOrliI'I

HO. EcJIII. ,<epes Lf, H Od03Ha'IaTb JIeBHe 11: rrpaBHe C.I(BlU'H Ha rpyrma,ii, 
TO, KaK HeTpy.I(HO y6e.I(HTbC.fI , 

r/F G- ; tiL • 4/r";/,H) • ..IL,-:" .I~ c, c Mr.·..;,t>hI). ,1Rq -
J 

# 1! ~tr) ~ 'I) J if • 

10 

~~ x_ 

,/£ (~, tPl'r,fl;: (- /~= eli- ~ ",4Jtl·7'H)[t>,~~I,/(tJ-:;;t.Jj"J 1P.,r.J)/ o'//:j}
H{f f (. H{J 'It t)) .. ;>, .(' 

,,~ p Jd(py-t-lfJ) • '/,fIf" 
T

'r,p ,IRq.,19) fa"; -; -- ;({f:J{,)j~ l/J'/r",/,II)}i,J{J~
* 7 -~ 

) tt~-~ J} J1" .I..r,- c~ •P 

rl/ tjJ 

BBB.JtY TOrO, 'ITO ;,I(I'7'H)iJI..J'))~ tj..,(Ft./tj») > OTClO,I\a rrOJJy"laeM 

I G &- let)-.:j'- 6
<t.t;1 ~I?t '(''itl)·= ()" )I}, r; ~ ')) 

T. e. 41 ;neHCTBRTeJ.l1>HO HHBapRaHTeH. 

CJIeJ!CTBHe I 
llepe'IHCJISHHlie Hue nOM WYH;naMeHTaJIbHli: 

1) ;nmt (P - AI) - CTPYKTYPH lia J,,: 7 --,> [I" 7J ( Iff' 11,· 
2) ,IVLR: (p - tV 1 - CTpyKTypH lia ./(/: ) -i> i -~E , - jH, ifF ¢; 
3),IT,JIl1 (P-A/1-CTpyKTYPHlia /&'%): S·..,.. [II/Sj, r/E-? 

neHCTBHTeJ.l1>HO,H3 rrpe.I(JIOEeHRfl CJIe;nyeT,'ITO WYH;naMeHTaJIbHlle ITOJIH 

;neHcTBlliI rpyIITIH Elf 6y;nyT WYH;naMeHTaJIbHliMH H,IT,JIll (P-A/)-CTPYKTYP. 

,II.Jr!!: 9THX nOJIeH HMeeM 

Ha aJIre6pe: fo JrI(.r?TIf)r 1'=1> /~!i/ 

/1 ~ If tJ- . 
Ha rpYlIIIe: j, (f?(III)/ e?(-tN))I(~;" ; "I 
Ha op6HTe: f J..I(~ I/f)S ~ fllJ] , 

c-r.'f It --(> 

CJIeJICTBHe 2 

A. I1PH JIl!)(jOM /I F A H IJ;eJIOM ?1 ITOM P97L~S] HaXOD.flTCfl 

B HHBOJllOlJ),U1 Ha @J b J 
.. (;:;")11 J.J 

E. IIPH JIlOOOM 1/( I; H UeJIOM -n I-g}OPMH IJ a",.t [.r; IIJ c= 

7;. J;II HaxO,!l..fITC.fI B HHBOJllOIJ;llli Ha !Ji.; t:> j • OTHOCHTeJIhHO ueJIoH 
(.-..,) / -J ;)"111< 

KepapXIDI CHMITJIeKTH'IeCKRX gJ0PM: Jrr-J, 4t~::;:: {J I 2 .;: a".(( IV 
/ J ,I U' 

B. YpaBHeHRfl (4I) r8MHJ.l1>TOHOBbl OTliOt:HTeJIbHO YRasaHHOM HepapXHH 

CRMTIJIeKTH'IeCKRX ~OpM. 

CJIe;nCTBRa I R 2 ;naIDT reOMeTpH'l:ecKYID HHTepITpeT~ Tex pesYJIbTa

TOB 1l0;U;X0;na nopOlr,Jl;am{HX onepaTopOB, KOTOpHe CBl'I3aH1i C Sa;na'Iel!: 3axa

pOBa-llla6aTa B 1l0JllOCHOH Ka.JIiI6pOBKe. H::lY (41)- 3'1'0 RaK pas Te y:paBHeHlliI, 

KOTopHe 7pemaroTC.fI MeTO;nOM o6paTHol!: Sa;na'IH paCC8.fIHlliI npl1 ITOMOll\H ? , 
CM. /4,3 . 
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reoMeTpHqecKHA c~cn nopo~~x OnepaTOpOB 
AJIR oooom;eHHoii 9BAa~ 3axapoBa-WaoaTa. 
ITonIDCHaH KanHopoBKa 

P5-87-334 

ITopo~amm;He OnepaTOp~ AfiR OoOOm;eHHoH $BAaqH 3axapoBa
WaOaTa B non~cHoii KanHOpOBKe (L) OTOEA~CTBne~ C ConpREeH
~MH OnepaTOpaMH HeiiaxeHca AfiR HeKOTOpoii reOMeTPHqeCKOA 
CTPYKTYP~ - CTpYKTYe~ ITyaccoHa-Heiiaxeiica Ha MHor006pa9HH 
nOTeHD;HanOB 9BAa~ L. 3Ta CTpYl<Typa CB,It9aHa C aHa.norHq~ 
CTPYKTypaMH Ha MHOrOoopa9HH nO'reHL\HanOB 9BAa~ 3axapoBa
WaOaTa B KaHOHHqeCKOj! KanHOpOBl<e (L) H H~l MHOr006pa9HH pe
meHHii ROCTa 9BAaqH L. Bo BCe~ ~THX cnyqaijX CKOHCTPYHpOBaHa 
anreopa H9 ~YHAaMeHTanb~X noneii H TaKHM Oopa90M Aaua reo
MeTpHqeCKaRHHTepnpeTartHR MHOrHX 9aMeq<lTenb~X ~aKTOBOTHO 
CHTenbHO HenH!!eA~x 9BOn~rtHOH~X YPaBHeHHii, CBR9aH~ C 9a' 
AaqaMH L H L. 

PaOOTa B~nonHeHa B JlaoopaTopHH Bbl~cnHTenbHoii 
TeXHHKH H aBTOMaTHSaUHH OHHR. 
Coo6~eHHe Ofu.e,Q;HHeHHoro HHCTwryra JI,lle~x HccnenoBBIIHii. Jly6Ha 1987 
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Geometrical Interpretation of the Generating 
Operators for Generalized Zakharov-Shabat 
S;rstem. Pole Gauge 

The generating operators for generalized Zakharov-Shabat 
system in pole gauge (L) are identified with conjugated 
Nijenhuis operators for certain geometrical structure-Pois
son-Nijenhuis structure defined on the manifold of potenti 
als of L. This structure is connected with analogous struc
tures on the manifold of potentials of the Zakharov-Shabat 
system in canonical gauge (L) and on the manifold of Jost 
solutions for L. In all these cases abelian subalgebras of 
fundamental fields are constructed thus giving a geometri 
cal interpretation for most of famous facts concerning the 
sets of nonlinear evolution equations related with the sys-' 
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