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· 1. Bne}l;eHHe 

06paTHMUe }\HHaMH'J6eJ:H6 eneTeMu (Q.[(C) OII.HHMII.lOT BalKJIOe MeeTO B cpnoHJ:e, 'ITO: 
eBJIOII.HO e HHBilpHaHTHOeTblO MHOrHX cl!HOH'Ieei:HX Olli:OHOB OTHOeHTenbHO o6pall.\CHHJI 

BpeMeHH. 06paTHMhle }\HHaMH'JeeJ:He eneTeMbl, Ill:J: HOBeeTHO (eM. [1]-(7]), Ia..JeeTBeHHO 

no)J,o6Hbl raMHnhTOHOBLIM eneTeMa~. B 'JacTuoeTH, · AOJ:aoauc{ eyll.\eeTnonaune Topa 

KOJIMoropona.-ApHOJib}\11.-Mooepa B o6paTBMbiX ueraMHJibTOHOBbiX JIOTOI:II.X [1], [2] H 

OT06palKeilHJIX c HCIIO}\BHJKHOB OJI)JHJITH<ienoii TO'J:J:OB (4], (5], (7). HanoMIIHM onpe)J,e-. ~ - ~ 

neune o6paTHMoro oTo6paJKeHHJI. 
Onpe)J,eneune. 

· 0To6paJKeHne 41 uaoLIBaeTCJI o6paTHMhiM, ecnn HMeeTCJI enMMeTpH.II G Ta.:a.a:, 'ITO 

41-1 = Go41oG n G ecTh HHBOJilOD;HJI: G2. = id [8]. Ho OToro onpe}\eneHHJI cne]\yeT, ·'ITO 
41oG CCTb Tlli:JKe HHBOJIIOD;HJI, a 41-J:OMIIOOHD;H.II J\BYX HHBOJIIOD;HB. 

B HOBCCTHbiX npHMepax HHTerpnpyeMLIX o6paTHMLIX OT06paJKCHBB (eM. (9]) nocne
}\HHe JIBJJJIIOTCJI 'JacTHLIMH cny'Ia.a:Mn nnoc.:nx oTo6palKeunii (npeo6paoonaunii) Kpe

MOHLI ([10], [ll),T.3 1 CTp. 94)- 6HplliJ;HOHaJlbllbiX npeo6paoqnaHKB B npoei:THBHOM npo
CTpaueTBC P;: (rAe k -none .:oMnne.:cuux (C) IDIH AeiieTBBTenhHbiX {R) 'IHeen). Ho

neeTuo (TeopeMa M. HeTepa (10], [11]}, 'ITO npn n = 2 rpynna Cr(Pf:) paopewuMa 

noepe)J,CTBOM CTII.H)J,apTHLIX (.:na)J,paTB'IHbiX) npeo6paoonaunii KpeMoHLI. XoT.II npu 
n ~ 3 cnTyan;nJI cnoJKuee, no-BUAHMOMy, ocuonoii )J,JI.II BHTerpnpoBaHHJI nponOBOJIMJLIX 

l:pCMOHOBLIX Q.[(C MOJKCT ciJ.yJKHTb HCCJIC)J,OBII.HBe HHTerpBpyeMOeTH Q.[(C, onpe)J,en.lle

MbiX.I:OMJIOOHD;HeH CTII.HAII.PTHoro OTo6paJKeHHJI KpeMOHbl I E Cr(Pf:), JIBnJIIOIL\eroCJI 

HHBOJllOD;HeH_ (J2 = id), H JIHH6HHOrO OT06paJKeHRB, OII.)J,aBaeMoro HHBOJilOTBBHOH Mil· 

Tpnn;eii A. ' · 
,I(BHII.MB'J6CI:BC eBeTeMLI TII.J:Oro jJH)J,Il BOOIIBI:IIH B CTII.TH'J6CI:OH MO)J,eJIH )J,BenepeH

OHHOrO IIO)J,XO)J,a ([121,§29). He)J,aBHO B [13] 6Lin nony'IeH ueanre6paB'JeeJ:BH nepBLIH 

HHTerpan )J,Il.ll O)J,Hoii eneTeM~· oToro Tnna. Y.:aJKeM Tlli:JKe, 'ITO npo6neMa BHTerpnpo

naHHJI )J,.e., Ollpe)J,en.IICMLIX :.:peMOHOBLIMH OT06paJKCIIHJIMH1 Hecne)J,OBII.Hil }\IISI acl!HHHOH 

no)J,rpynnu KpeMoHa GA2 ( nOJIBHOMHaJihHLIX oTo6paJKeunii) B [14] n (15]. · 

JITU, nocne OTOrO BBC)J,6HH.II H e)J,enii.HHbiX OII.MC'JII.HBB Mbi 0CT3HOBHMCll B pa3ACJIC 2 
ua ¢opMynupOBKC npo6neMLI B ncTopBB nonpoea. B pao)J,ene 3 6y)J,eT nony"'eHo cpyu

I:D;BOHaJihHOe ypaBHCHHC Hll BHBII.pBII.HTHLie O)J,HOpO}\HLIC IIOJIHIIOMbl1peweHHJI I:OTOporo 
Mhl 6y)J,eM uaounaTh napn;HBJihHLIMH II.BTOMOp<f>HNMB .PopMaMH. B pao)J,ene 4 ua oToii: 

OeHOBe 6y]\yT yeTII.HOBJICHLI }\OCTII.TO'JJILI6 ycnoBHJI BJire6paB'JeeJ:OH BJITerpnpyeMOCTH 

TII.IBX )J,BHII.MB'Jeei:BX eHeTeM, o6eyJK)J,aeTCJI Bonpoc 06 BHTerpHpOBII.JIBB Tlli:HX eneTCM 

C IIOOHD;HB JlOI:BJlbHOB TeopHH J\Hcll.PeoMop<f>BOMOB1 }\aeTCll <flopMynnpoBJta B · )J,Oit'aoa

TeJibCTBO TeopeMLI1 )J,OIIOJIHHTenbHOB 1: TeopeMe 3nrena (eM. (17], §§25,28; [16), rn. 61 
§2) H cne]\ylOIL\eii no on;euo.: H.H. cl>enL)J,MaHa [18, 19] )J,Il.ll nnueii:uux cpopM oT nora

pncl!MoB BJire6pii.B'leeiBX 'JHeen. 

2. <l>opMynHponxa npooneMbl 

PaceMaTpBBBlOTCll o6paTnMue ABHII.MB'Iee.:ne cneTeMLI no)J,a: 

s(..:.w)= AS.(w) (1). 

2 

,, ~ 

~ -

i. 

' 

S(w + 1r =loAS(w) 1 "(2) 

r}\e A":_JIHH~H~I~:'~'j~ ll:mH~~H~~IIBIIiJomon;n~, T.~. A2 -~ id; n'=.d .. ' i• 

~) S(w) '= (S~(;v);s2(w)·, :~. ·, S,.(w)), S(~) E M"(C), .M(C) ,;. <f>yHJ:n;no;;aJibHOe npo-" 
cTpaucTim MepO~mp<t>uLix ,<f>y~l:n;nu, S*(w) =: S(w~};~:, ·· ·· · ·, , , ~ : :, ' · -
6) 'JKcnOB3Jl,MaTpH'n;a KpocenHr-en~eTp;H f'ronpe}\~eMIIJI rpy~mi eHMM~TpHH eTa~ 
Tn'Iec.:oro ·raMnn~Tm-lna~a n ~nanToiu>~:Mn' 'IncnaMn ( op6nTaJihHLIM MoMeHTOM L, enn--

· H<lBLIM --~ i, 'u'~oeiinuon~M -. T) eT~·~~~~~~xCJI 'JacTn~, · ~6mi.J\aeT . ue.:oTopbiMH 
0611UlMH -~~oHCTBaMn: - . ·. '- ··- . ·' . . . . . . . . 

· · · A2 ;:id,A;1EQIDinR, i;)E'(1,2,; .. ;n): 
' ( ~ : 

Ta.: 1:11.1: det!AI -:f; O, To A - MaTpun;a npoeToii cTpy.:Typhl. 

A .. ~ #AaB_;1 A~fdi~g(.\~,.\;;.;·:;.\~) .\j_= ±1, (}E (1,2,:;-·_,~) .. ; (3)_ 
- ;- ,, -

···B:;:.·_ <i>_._.-A U.>·::::_·.\ .. U> '·' , •..• ,: (.4). 
t··' ~J, ·"'· '., '.1-' ... ;'' Jl-' '·.' ·.p .. 

r)J,e B -,- <f>yu;:MeHTBJihHIIJI Mii.Tpnn;a B 6aouce eo6CTB6HHL1X BeJtTOpOB 1-'Ul.MaTpHD;LI 

Aj20): (KouxpeTHble pe~noan;nn H )J,pyrne eBoieTBa CM.[21];.[22].); 

) A (n)- (n) . (n)- {1 1 . 1)". . ' 
B . 1-' - 1-' . ' 1-' - ' ' • •·· ' r . . ·.1 : 

r) J2 ::= id, (JS); '= 1/S;, IE Cr(PJ:), ·· 
r)J,e Cr(P!:) «.rpynna 6npan;HoHanhHL1X ·npeo6paooBaHHH KpeMOHhl:n npoeiTHBHOM 

npoeTpaHCTne.Pf:, r)J.e k =: R HJIH C, a I- cTaH)J,IlpTHOC npeo6paoonaune KpeMOHbl 

(ero o6o611.\eHne ua n-MepHLIH cny'Iaii:). 

3aMe'Iaune 1. B CTaTH'Jec.:oi MO)J,enH HBJI6onee 'JacTo o6cyJK)J,aiOTCSI cny'laH: 
1) [. l [ i'l • 1 .. . ., ' ... ' ; [ ]" ' '. . .,. c" ' ' ',;,' n = 2: A(1, 2) eM. 23 , 2~ l.A(l, 2), l EN; eM. 25 , .•· · · ' · · _ • · 

(
n = 3: cA(~, ~).)cld. [22J;A.Jth~) )( ;t,l:f(l1 ~>.:.};;: IIP_H,, /IOllOnHHT!!J!biiOM;~YcnOBll~,~ ?~'s S3 

CM. (21), (26 ~· · 

n = 4: A;(1, ~) X AT(1,!) [21]:. \ ,, : . . . .. . . .· ·, • 

3a~e'IaHHe 2. ,I(.c. (1),(2) o6na,o;aeT cne]\ylOIL\ei rpynnoii II.BTOMop<f>nOMOB: 

'' I y 

;·. . ·: • . ' . 1 
S(w)-+ S(w + ,8(tv))exp(a(w-'- 2)), 

r)J,e ,8(w) E M(C)- )J,Il.ll pan;HOHBJihHhiX S(w)•BJIB ,8(w) E E(C)- )J,Il.ll Tpii.Hen;eu,o;eH

THbiX MepoMop<f>Hux <f>YH~nHii S(w)u exp(a(w)) E M(C); . . 

:1: 

,8(w + 1) = ,8(w), 

a(w + 1) = -a(w), 

· ,8(-w) = .::..p(iv)' ,,:,,: \>. ': 

. a(-:w) = -:-a(w). 

,:_. .t· (5)' 

(6) 

'O'JeBH,ll;HO, 'ITO rpynna II.BTOMOPcllHoMOB 'npoc~paHCTBa peweHHH p;.c. (1),(2) ~e ue

'IepnbiBaeTCJI (5)-(6), 60Jiee Toro, oua AOJIJKHa _B:J:JilO'IaTh B ee6.11 II.BTOMOP<l>noMu, oa: 
BBCJII1Ul6 CII.\6 OT (n_..:_ 2) npOHOBOJlhHLIX ~YH:J:D;HH W nepnop;a 1.. . . . .. , . . , 

'3we'Iauxe'3.' llycTb 41 .::..:..~oTo6paJKeJine (41 E C~(PJ:)) nY(w) =.41S(w). T~~Aa 
Y(w).ecTI>pe~eHneypaBHeHxi '"'':·:;· .. • .. : ''i' ;·,~!: 

. t:~: . • .·,:f' ,.·., ~·- · ,:_r'"· :: !~:~·Y-;~:;~7:'1 

Y(-w) = (41oU-1 oA"o(41oU7~) <)Y(w): ;:t ,;.:•: 

Y(w+l) = (41oloU,1 oAaoUo41~1)Y(w) 1 

r,o;e A= U-1 oA4 oU, DetU -:f; O, U;i. E R, (i,j = 1, 2, ... , n). 

OUt.u:;t._iit~r..n rm~ ~ 
Q(~.!il:U BCCJifl~.:i!nmJ ! 

Lri1':i.,_..~,,,. , i 

:•:\ (7) 

(8) 



'' ~' 

PeoiOMe. ,ll.C. (1)-(2) JIBJIJieTCH '6aoo~oii A·~· AJIJI BecLMa lliHpoioro i:nacca J.\.C._ ; 
Ilpo6neMa Ha.XOJKAeHHJI JIBHOro BHAa ocex (n- 2) 'nepBux HHTeq~ano»' A.C. (1)-(2) 

CTOHT yX<e llO"'TB 30 ne~,. H3."'BHM C (23]; (24], rAe OHa 6WJa pellie'H'a. AnJI n =. 2 H 
A= A(l, t),_A(l, t} (25] u 'IBCTII'IHO B {26], [21) AJIJI n ·= 3 B B [21] AIDI cny'IM n =4, 
rAe 6wiu: HaiiAeHu "JacTHLie pewemia: A·c' (1)-(2) B ~:na.cce pa~IIOHanLHLIX <{>ylu~uii 
(6eo y'IeTa (5)-(6)), B:Hu B Ina.cce MepoMop<f>nLix Tpa.Hc~eHACHTHLix <{>yiu~uii (27).' B 
(28) 6WI npeAnOX<CH MCTOA noJ:anLHoro DOCTpOCHHJI IIHBa.pHa.HTHLIX MHOroo6paoHH B 

j . ' ,. , -

<{>aooBOM npocTpa.HCTBe. Heo6XOAIIMOCTL BLIDonHeHHJI HeiOTOpLix noianLHLIX ycnoau:ii 

(npll w = 0) 6LVIa MOTBBQM noucxa pellJeHHJI aTOH 0611\CH npo6neMLI npll n = 3 H n = 4 
CM. [29), [30], [31], [32]; . . '.· · .J

0 

• ·, • ' 

·B p36oTe (31] aTa. npo6neMa pa.ccMa.TpHBMBCL C DOOH~H J:a'ICCTBeHHOH TeOpHH 

AB<I><I>epeH~BanLHLIX ypa.BHeHIIH: IICcneAoBanocL AB<I><I>epeH~HanLHoe ypa.BHeHHe a6ene
BOH rpynnLI HTepa.~ii A.C. (1)-(2) [29] B OipecTHOcTH napa6onii"JeCIOH,HenOABHli<HOH 
TO"'III 1 'ITO AaJIO BOOMOX<HOCTL nony'IIITL :(31) <{>OpMaJILHLie paCXOAJ111\HCCH 1 KRI AOJCa

oa.HO B (33], o611\He perneHHJI. B [34], (32],(35]"6WI npeAnOX<CHApyroii: IIOAXOA I perneHH~ 
aTOli rrpo6neMLI Ha. ocnoBe ucrronwoBa.HHJI. 0611\eii: Teopuu' npeo6paooBami:ii: K peMOHLI· 
(10]. B pa.MB:ax aToro DOAXOAa B [36], (37], [38] 6L1n11 nonyqenLI noBLie pellJeHHJI ypa~ 
BHCHHH 't!y-Jloy Anll MaT.pH~ A(1, 1) H Ackew-Low. Heo6hi'laiina.8: TPYAHOCTL oToii npo-· 

6neMu ycTanoBJiena B [39]. II, Haxm1e~, B neAa»ne:ii: pa6oTe aBTopa. [13] '~611\M npo6neMa 
peinena AJIJI n = 3 11 A(1, 1), 'ITO cooTBeTCTByeT rrpo~eccy pacce.a:nllll ABYX 'laCTH~ co 
CDIIHOM 1.. 

3. <l>yHK~BOHanbHOe ypaBHeH~e 
' . ' .... · ,' 

J);JIJ( BHBapBaHTHbiX OJJ;HOpOJJ;HbJX· nonBHOMOB 

BBeAeM B AOnonnenue x (3),(4) z(w), ](z) 11 1r(z): z(w) E C", 'j(z) E C", 7r(z} E C 
. ,-

~(~) = 'Ji-IS(tJ?), 

j(z) = ABz, 
" 

1r(z) = Ili•(z) • 
i=l.~. 

Tori\a A.c.(1), (2) rrp~MeT,BHA: 

i(-:-w) = __ A"z(w) 
:'<' z(w+1) = rfo(z.(w))/7r(z(w)), 

rAe 
~ ' . , 

(9) 

(10) 

(11) 

(12} 

(13) 

rfo(z) = 1r(z)B-1(Jj(zn,' A"= .B-1AB,. ·· S(w) = j(A"~(~)) . · (14} 
;. . ' ' . . 

IlycTL m = (mh m2 , ••• , m,.) ·- MynLTHIIHAeic, m; E No,· lml = Ei:1 m; 11 rrycTL 
Pk(z) - OAHOPOAHhiH rronunoM CTenenB k. TorAa HMeeT MecTo cneAYIOil\M TeopeMa 
(MLI He BLIIIHCU~aeM ORBHCIIMOCTI; OT w). · - . . . 

.4 .,,. 

'•' 

l'' 

''j 

i . 
I 

TeopeMa L IIHnalmaHTHLie He~pHBOAHMLie OAHOPOAHLle n~HHOM.;_; Pk(z) ecT~·perne-
HI!ll cneAY~Il\HX <{>y~I~HOH~LHLIX yp~BHeHHH: . . ' ' . :, . . 

Pdrfo(z)) = ·~pk.(z)r(z),' · 

Pk(A~f). = .P.Pk(-:), _. 

·m( ) •mt ·m• ·rn 1 1 k( ·. 2) · .. · ±' 1 rAe) z =11 h ··-~Jnn,m = n-;:-_ ll·t';P:;= .. 

'(15) 

:(16) 

. ,lloi~a.TenbCTDO. IlycTb pk ( Z) '= 0. o~peAen~eT He'i:~~opyio HHB3.pHRHT.;YIO runep

nonepXIIOCTh Ben H Pk(IJz) = 1-'kpk(z), rAe 1-' E c. Tc'Jr'Aa ycnoBB~ HUBapHaHTH~CTII 
oToii rHnepnoBepxuocTH ecTl.' (.Z = z(w + 1)): ' '' • .. · ·: 

i, <' 

0 (-) _ Pk(q\(z)) _ 0 ( )MN(z) 
.,. z -:- . k(' ) .. '7' .,. z "( ) . ' 

· 1r. z ... · 1r _z 
(17) 

rAe N =· k(h-72)~ M/.i(z)- OA'nop6~HhiH llOJIHHOM C;TeP,~~nH)V. CoBe~iuM ».(12) ~a.Me~y 
W-+(-w-l);nony'IHM .. •. ·._.' "l' . ;- '

1
·' .. " . ; ,,, '' 

P,.(J;"'zf~ P,.(A"'z)MX(A~.Z) • 
· ;. ?rk(A"z) 

(18) 

Ho. uunapua.wmocTH OTH~cn(;enLno ·OaMenLI ~ ~. -:;:1v cn,el\yeT:., 
',,' ·. - , ·,~ •.,- f -\ ,< •, ; - ; ,- ___ ; ,-.'. ',. ; •'• 

:-~ 

' 1 Pk(i) '~'6 ~-P,.(A"E) = 0 =>; J\(A"i) ~·vP~(;); i~.~ 
'-,~.-·-· ';'·:_ ,; __ , .~ - -'.. '·'2 >:,"if.:}.-~'\-.. : , .... ~*'~·; ··-:'; ' 

'(1~)' 

, cf>yni~HH j(z) npeo6panyJi:>TCli 1Ia.I,OTO cneAyeT uoJIO), (13) R (14):. ! 

,., :,_t.; ·:_;_,:~;~;;._,~.,· .·:... ~,\ ~-' ."~:~." <' 

.,(_) .(A~::) I'( ) ~'( ,) def '(A .. a ) , . 0) J z =J z ,=. J z; .•} z .• :;=.-} z • . ;,," ;;.·. :-(2 } 

TorAa 110 (18) 'cneAyeT: 
:•' 1 ~ z 

. . .... ~"Aczi .:;;. J\(E)A;:tM~4.i,}'rrr(~)·;_:_:_:.',n· 
' ' ... ' . ) . ,,•;. . .. -- - '~ ' 

. (21), 

IlOACT3.BJlllll B (21) (17), nony"'RM 

~A,1N(z).AAN(Aa:z) =;= 1\: 

0I(pe]i.enHM 
• ; " ~ l, r:-" 

··' · · ,.d r.,, · '· •· 
MN(f); MN (B-1A-1j(z)) ~ MN.(j(z)). 

) _·:-- .·,;:·'··· :--.. 
IITa.I, 

:M;,(i(;)) M;,_(j'(!)) = 1::: ·' 

Ta.I Ia.I MN(~-&i) =~-&If )IJ'N(i); N ~ k(n._:- 2), _To 
l, ;.r ' ' 

.-'', 

> -~~:. M ( •) "' rm>t m2 "•ffin •m 
. N, J = ··L.J •. '-'N· ·; • .,.,], > 

,lmi=N :, 
' . . -- ~ . ~I j. 

.! -~ ~ - r.: 

;·: 

· · def( · · '> ~ '. · N.' ·. :m d.£r·0, ·m; 
rAe m = rn1o m2, ... , m, , m; E o 11 J - i=l Ji • 

s· 



Tor11.a B~eeM (CN d~f c;•m•:··~n): 

'"'·. •m. '"' '.,m'(-· . L.., CNJ L.., CN J . z) = t,. · 
Jmi=N Jm'J=N 

· · · · · · de£ · . · . 
. Ro {22) c y'l~TOM (20) CJieii.YeT (m- m' = m" E Z") · 

L:- jm". L: 
Jm"J=O. lm'I-N 

Jm1+m11 )=N 

·c;'+m" CN' = 1 ·" 

Ro (23) BMeeM: 
1) m" = 0; m:' = 0; i = 1, 2; ... , n 

.J 

2:: (CN'(~ i 
Jm'J=N · 

2) m" #: 0; [,;i"[ ~ 0; hi"'e Z", [mfl <.::_ N: 

2: .' c:N,'+m"<JN' = o .~ 
, lm'I•N . .~- , 

Jm'+m"J=N 

(22} 

(23} 

)· 

(24} 

'• •,- :\ 

(25} 

,UonycTBM, 'ITO npB X:aiOM-TO Oli.HOM m(l) : (m~1 ),: .. , ~~l)),. [Cjj(l)l = ·i: ''Tor11.a 

see ?CTaJibHUe x:~HIJ,BeHTU .s cBJly (24) paBHU .0. IIycTb Tenep& II.B~ x:oo4><f>BIJ,BeHTa 
· (I) · .. , ·• · (l) . ' · ' ' . • . ' 

OTJIB'IHU. OT HYJIJI Gjj. , = ii H Gjj = {J. 'I'or11.a BO (24) H (25) BMeeM ' 

.. ~'. ' 

. ~2 + P2 ='1, ;;p ~ o:, _},' :.1 

0TCIOII.a CJiell.yeT, 'ITO a= o, IPI ~ { ~a.(al = 1, fJ::: o. 
. •' ··, 

IIoBTOP.IIJI aHaJIOrB'IHO paccy)l{ll.eHBJI II.JIJI. Tpex H 6oJiee x:oo<flclmiJ,BeHTOB, OTJIB'IH:UX OT 
~ . :. ' ' • . : ' . ! ~ ' l • • . 

HyJIJI, MU HeHOMeHHO npHXOII.HM X: TOMy, 'ITOJIHWb Oli.HH X:oo4><f>HIJ,HeHT OTJIH'leH OT HYJIJI 

H paseH f: = ±1. · . 1 • ,· 

fua~:, . 
MN(j) = f:j"";, r11.e f: = ±1, . : Jm[ .= k(n- 2), 

'ITO H Tpe60B8JIOCb li.OX:aoaTb. 

·4. KJiaccuci>u:rcan;o:~ an:re6p~qec-.:o:ii. 
B .Hean:re6paD'l:eCKOB BHTerpitpyeMOCTB 

ABHaMB'l:ec:rcux ,cBcTeM. BBAa {1);.(~)· 

(26) 

Onpell.eJieHHe 1. Haoose.M MHHHM~bH~e Oli.HO~Oii.HU~ noJIHHOMU - p~~~HH.II c&cTeMU 
ypaBHeHHH (15) H (16} napiJ,HaJlbHUMH aBTOMOp<fiHUMH <{>opMaMH II.JIJIII..C· (1},(2) Beca 

m = (ml> ... , m,.). •. ' 
_';.""'..._'\ 

6 

IJ 
il 
' 

'· 

il· r~, · 
' ' 

\;/ 
···" 

OnpeAeJieHHe 2. HaaoseM J\.C. {1)~{2) 8Jlre6paH'leCX:H BHTerpHpyeMoii, eCJIH oHa BMeeT 
(n- 2) HeoasHcHM:UX neps:ux a.lire6paH'lecx:Hx HH~~rpMos, JIHHHH''ypoims :x:oTop:ux 
Oali.aiOTC.II (n - 2) npOHOBOJlbHUMH nepHOII.H'leCIHMH ·cpyHIII,H.IIMH w· B li.OfloHHeHHe X: 

a(w) H /3(w) Ho (5), (6).' · · · . 
RMeeT MecTo. CJieii.YIOill.a8: TeopeMa • 

. TeopeMa· 2. .U=·Tor~, '1To6bl ~~..c. (i}(2) 6:uJIB. aJire6p~H'leciH,HHTe~pBpyeM:a (B · 
o6:u.J:Hoii TepMHHOJIOrHH- HHTerp&pyeMa) AOCTaTo~lio;:'IT06U OHS uM:I!Jla 2n -'2 aJI~ 
re6paaqecx:H HeoasHcu:M:ue napiJ,HaJibH:Ue aBTOMOp<{>Hue <{>opMu P~, i = 1, 2, ••• , 2n-2 •. 

.[{<;>IOO~TeJibCTBO. Ilyc;rb Mbl HMeeM (2n - 2) aJire6paH'leCJ:H HeoaBHCHM:Ue, nap-

IJ,HaJlbHUe aBTOMOp<{>H:Ue <{>opMU pt>, :(;: 1,2, ... ,2~.:... 2: Torll.a o6paoy~M n- 2 

npoHOBeli.eH~ .,P;, i = ·1, 2, ••. , n - 2 ; • 

· ' : < n · 1' ·•. · :: · l 

.,.,p,(z) = Il (p~l(z)]; (P~:_ti'l(z)] n+> 
' .. j=l . . " 

';·, 
(27) 

rAe lj E z, TE (1; 2,: .. '2n '-:-' 2}:: IlpH Cli.BHre w:.:.... w + 1, z'-+ z t/J;(z) npHMeT BHII. 

comacito (15), (11); : ,. . . ·· '. · · <: ·· .. 
" ., .. (-) - ·'··< >II . q.<•> 'I'• Z - f'l', Z )r ' , (28} 

r=l 

r11.e · I 

·· ,,. "i q<•> ~ ~(ffi<•>- k )1 +. (. m<"+'>- it' '·)l' · ' ,. , L...J ,. 1 ' r n.+• n+•• 
(29) 

',-.'"'!.,,t,:;~: '~··';, 1 <~~; 1=1 ,•,: ' . ,, ·_,._ . l~·· ··. '·'' 

Pew~:haHei~y.ci'~~~TeMy H~ 'n ·ypa~~e~B:i q~i). ~ o;· ~ ~ i: 2; .. ·:' n 'oTH~CHTeJI~HO 
He&OsecTHux'y; = 1)/l,.+;,iJi·E·Q, j = 1), ;, :·, n, ·M:u HOJIY~~M (n:...2)Ha6~p~ peweHB:i 

11.~ paiJ,~(>HaJibH~X BeJIH'IHH y(i) ~ (y~'>, ~ . ~ ·, y~l): H~H~II..Il ~~li.:UH m;' Ha6~pou y(i) ::x: 

o6~eMy OH~eHaTeJIIO, MU nOJiy'IHM n:=_2-~a6o~a~;m~~~~~;H~ BeiTop~B{lJ'), f:L;}, 
j = 1, 2,. ', ~ 1 n H, T~M Ca.MUM, n .-. 2 nepBJ,lX HHTerpaJia (27:), 
· ,' ·.· RMeeT. MecTo CJieii.YIO~ee yTBeP)l{ll.eHHe, li.Oiao:usaeMoe aHaJiora'IHo. . . : . 

TeopeMa,3., Ecll&,li..C; (1}-(2) HMee.r 2n'-2:-1 (1 <.::.J ~·n-;-2) aJire6paH'lecXH HeoaBH

caM::ux SBTpMOp<{>HWc <I>C?PM ~c.a m, T~ OHa.HMeeT (~:; 27_1).nepB~ aJire6paH'leCIHX 
HHTerpaJIOB. ECJIH npH 13TOM II.·C· (1)-(2) &MeeT 1 neps:ux rOJIOMOp<{>H:UX HeaJI!e6paH'le

CIHX HJITerpaJIOB, To' OHII. HeaJire6paa'leCIH,HHTerpHpyeMa. :: 
EcJIH II.· C. (i)-(2) He JIBJllle-rC_a anre6paH'leCIH HHTerpapyeMOH, TO BOnpo~ cy~ecTu0- . 

BaHBJI ronoMOp<{>HbiX HHTerpaJIOB, pewaeorC.a HI!. OCHOBe nOIMbHOH TeOpHH li.H<I><I>eoMop-
<I>BOMOB.' : : . : . '' .·. " " . . : · .· . 

Bsell.eM 2 = (2t(~): : . . ; 2;.-l(w)), 2 E C"'-1: z(w) =(z(w)z,.(w);z,.(w)): Torll.a 
(CM.(l2):.:::_(14)~ "·:':.· ··~ :- ' '' .> ',; ,, .. , ; .. . . . 

' ''i•·:'. :~ . ·2(-w) 

.:•.:: 2(w+ 1) 
'•" .. 
:'"a: 

~,.(w + 1)z,.(w) 

·- A"2(w),' , .• ····· , 

~ j,(2z,.,·zr.) d~f /(~) •. · , · 
= · .p,.(2z,., z,.) '' .·. 

</1,.(2;1) " 
= '11'(2, 1) ~ 

.A-" A":z .s..~· ~··k 1 1 r11.e ;; = ij•· '~'"=yr., 1 r. = t~.(s:,l)' a,J, =. ; ... , n-:- , , : 1: . . 

7 

-~ :. ' ~ .. (30) 

(31) 

(32) 



: ·.·. P~~~o;pRM' ~To 6palK~~~~ · (3, ~): ~ o~·pe~;~~c;~ ~~~~~iJ~JKH~ii; ~~~~:~ •. x~·;o;;·~' 6~ 
orpaJin.Je~~ o6UJ,IIOCTH 6y;n:eM C'l~i;a~b IIY,Jieaoii. .. ... ; . ··. , ~ , { ~ > : . .. . . . 
. Onpe;n:eneime. IIa6op ,\ = (.\h .\2,: .. , .\,.) E en co6CTBellllbiX,'IHCeJIJIOIIeiinoii qacTR 
OT06pa2KeHRJI HWLIBaeTCJI MYJibTHllJIRI:aTRBIIO peooHaJICHbiM1 ,eCJIR .cyulecTBY-eT 1:\eno
'IHCJieHHbiH .ne.KTop m ::: (m1, m2, ... , m,.), m;. ;:::'0, 1~1·= E r,n~: ~·2, TaK~ii, 'ITO Jl:llll 
i1exoToporo jE (1, 2, ... , !lfn.dnoJI;IseTCJI pane.icino ' . . . . ' ' . 

' - ' - -· . . . . ' ' ! - , ~ ' 

:., . 

~~ . . .. :~-'i},' ,\~;,,,., 
r;n:e.\"'=·A~• .. :.\;::>n:·' ·.• •...•. · .. ,, ... ;:; . . .,., 

B peooHaHCHOM CJiy'lae OT06pa2KeHRe npiiBbJl:HTCJI I HOpMMbHOH <f>opMe na OCIIOBe 
TeopeMLI IlyaHKape-.[(IOJlaJ:a. B [13] ;n:a11 npuMep HeaJire6pauqec.Ku RHTerpupyeMoi J\.C. 
(1)-(2), coxpau.llroll\eii: nJioll\aAL li'iiMeioll\eii: peooHaHc. B uepeooHaHcHoM CJiy'!ae nMeeT 
MeCTO CJie;n:ylO!l\a.ll TeopeMa 3uren.ll. . 

Onpe}\eJieHue~ IIa6op ,\. E en Hlll3LIBaeTCJI. ua6opoM MYJibTHllJIHJ:aTHBHOro TUna 
'(c,v), ecn~· )\JIJI ncex i E {1;2, ... ,n),~. E i+.lml.;, Em; 2: 2 B.hlll~Jl~.lllOT~ HC; 
paneHCTBa 

1-'i~-'"'1 ~ Glml~"'. . . (33) 

TeopeMa Ouren.11. ECJiu ua6op co6cTneuuhlx qucen mmeiiuoii: 'lacTu ronoMop<f>uoro oTo-
6pa2KeHRJI D oxpeCTIIOCTH IICllOJl:BlilKHOH TO'IJ:ll liMCCTMYllbTHll~IIJ:aTIIBHLIH Tllll ( 0, I!) 
~p~ lleJ:OTOphlxQ > O,v':>·o·, TO OTo6pa~eJine 6nrOJIOM~p<f>HO~J:BliBaJieJITHO n }ie.Ko
TOpOH OKpeCTJIOCTli JiellO)\J31Ix{liOH TO'II:H CBOeH JI~eHIIOH 'laCTif: ( Cl(, ( 17],, c.194 ): 

. ·• Ta'~:nM ~6poooM; ~u-r'erpup~~aHue ~To.6p8:x<e~;rn ( 31) .llaa~cn:r c;T · npuH~AneMIIocTu 
Ha6opi~ ,\ MJllhTHllJIBKilTHBii'o:My '< c;;., >' :rnriy. Ol:anhiB!ie~·. 'ITO BM~eT ·M~CT~ CJieAYio
lrlim Teope:Ma; Aononu.ino~a.~~· Teope:My 3JilreJI.Il. · ·· · : · · •. .. .. .J .. ' ~-.·. 

; .TeopeMa 4. IIa6opXE'C~ UMeeT MyriLTBllJIIIJtii.THBiiLiii Tllll (c;v), e'cHu lia6op),\ 
MYJibTBllJIBJ:aTliBHO uepeoriiiailceu H 'lliCJia).\,' E.A'-;ilJire6p'auqeciroMy 'IBciionoMy noniO . 

.[(oJ:anaTeJ!bCTBO. 8Ta 'l'eopeMa eCTb llpJIMOe 6ie)i.CTBHe TeOpew im [18) (cMO'C. 192) 
06 01:\eii.KaX JIBIIeHIIhlX <f>opM Jiorapu<f>MoD M~e6paH'I~CUlX.'Ili~eJI. JiycT~ ,mi~l.\jj::' C1 > 
0 B Tal: .Ka.K le• -'11 ~ &lzl;n:JIJIIzl $J,To· f::'.• < ,... :~.·\ i.•.J.o: '-'' IF,•,,,,: . 

~ ~: . >'.t '-"·'-~ 

-,,····· 
1-'i- .\"'I :2: cll1- exp(~)m;:.... c5ij)'lnA,)I'2:c

1
1 ~)m(.:-' b;j) li? All. 

> . _-' < :·,- . i •' '>:-.·:_:· ·. ·. 2 .'f_' .- \ ... :-:,! ,. 

JioCJrrui~~y .\,;, ~YJI~~H~JIB.Ka;liBIIo uepeo~HallCllhl, 'To
1ln ~i n~ueii:uo ll~tlBHC~M·~,yCJI; 

BUll TeopeMLI Bl3 [18) BhiJIOJIJJellhl HMLI nony'!aeM llepaBellCTBO (33) .. • ... , , ..... 
,;, . "" • • "i ' • • ~ ' ' ' ' . .. 0 

- • • i . • . • . ' '' .. ' ' ' .,. 1 • - • . . . • . 1' 

B CJie)\ylO!l\eH pa6o'l'e Ha OCHOBe llTOH TeopeMhl B TeopeMhl 3ureJIJI·6y)\eT, llpOBHTC-; 
rpnponana )\.c. (1)-(2) c MaTpHI\eH .KpoccnHr7cnMMeTpnu A Chew-Low. ".. . . ' . 

. ':·AnTop rny6o~:o'6naro;n:apeu s·.B. KoonoBy~o~' ueO)\H~IrpaTllhle JIOJieoHLie o6cy2K;n:e
}IHJIU noAAeplKKy. ABTop TaJ:lKe 6naro)\apeu mi. iionecmhle o6cyX<1ieu:ii.ll C.B. BonoTnuy, 
A . .[(. Bpron~, II.~~ Kpn'leBepy, B.B. iJ:pneolKeny n HJL ~enb;n:Many. 
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K.B.Pep:ux 
06m;iiif ITOAXOA K HHTerp:upoBaHHIO o6paTHMbiX AHHaMnlleCKHX 
c:ucreM, onpeAeJI.SieMhiX OTo6pa)KeHHSIMH H3 rpynnhl KpeMOHhl 

6:upau,:uoHaJibHhiX npeo6pa3oBaHHH Cr(PZ) 

PS-93-106 

Pa3BHT o6m;:uif nOAXOA K HHTerp:upoBaHHIO o6paTHMhiX AHHaM:ulleCKHX CH-
creM, onpeAe.n:SieMhiX KOMno3nu,:ueif ABYX HHBOJIIOu,:uif: He.TIHHeifHoif - craH

. A:ipTHOro npeo6pa3oBaHHSI KpeMOHhl :u JIHHeifHoif. BJiaroAap.SI TeopeMe M.He
Tepa HHTerpHpOBaHHe TaKHX CHCTeM SIBJISieTC.SI OCHOBOH AJISI HHTerpHpoBaHH.SI 
IDHpOKOro KJiacca KpeMOHOBhiX AHHaMHlleCKHX CHCTeM. B pa6oTe noJiyqeHhl 
QJYHKU,HOHaJibHOC ypaBHeHHe AJISI HHBapnaHTHhiX OAHOPOAHhiX nOJIHHOMOB H 
AOCTaTOliHbie yCJioBHSI AJISI an:re6pa:uqecKoif HHTerp:upyeMocr:u paccMaTpnBae
MhiX CHCTeM. Y CTaHOBJieHa npHMeHHMOCTb TeopeMhl 3Hre.TISI 0 JIHHeapH3aU,HH 
OT06pax<eHH.SI B CJiyqae, KOrAa co6CTBeHHhle liHCJia OT06pa)KeHH.SI B HenOABH)K
HOH TOliKe SIBJISIIOTCSI an:re6pa:uqecKHMH liHCJiaMH. 

Pa6om BhlnOJIHeHa B Jia6opaTOpn:u TeopeTnlleCKoif QJH3HKH HM. H.H.Boro
JII06oBa OI1.5IH. 

Ilpenp1-111T QtThe,!IHHeHHOrQ HHCTHT)'Ta Sl,llepHb!X HCCJie,!IOBaHHH. )ly611a, 1993 

K.V;Rerikh 
General Approach to Integration of Reversible Dynamical 
Systems, Defined by Mappings from Cremona Group 

of Birat~onal Transformations Cr(P'f) 

PS-93-106 

A general approach to integration of reversible dynamical systems defined 
by a composition of two involptions, nonlinear, a standard Cremona 
transformation and a linear one, is developed. Due to the M.Noether theorem 
the integration of such systems is a base forintegration of general Cremona 
dynamiCal systems. The functional equation for invariant homogeneous poly
nomials and sufficient conditions of algebraic integrability of the systems under 
consideration are obtained. The applicability of the Siegel theorem about 
linearization of a mapping in the case, when proper numbers of the mapping at 
a fixed point arc algebraic numbers, is established . 

The investigation has been performed at the Bogoliubov Laboratory of 
Theoretical Physics, JINR. · 
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