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Toeda onepaTvp A, onpedeaaeuwil na D(A) = O(H) i (iD +1)O(O) WeeHcrBoM
(3), aennercn npaslurbHbtM pacuupeHuew oneparopa H.

E c u n  A e ! P ( H )  u l f , h l c t > ( A ) ,  r A e  f = p * B ^ + o g l ,  h = 9  + g i + O g i ,  D ,
KaK HerpYAtto [poBep]ITb,

IAf, hl - lf, Ahl = (I - tr)([(Dgr, rlgi] - [gr,si] ).
I4cnonrsyr sro paBeHcrBo, nptlxo&rM K fiegyrcrr[aM yBepXAeH[rflM:
1) Oneparop A fiBJrflerca epMI{ToBbrM TorAa r{ TorrbKo rorga, KorAa @orBercrByro-

ugft oueparop O u3oMerpnqecraift (r.e. G l{3oMerpl{uecrcufi).
2) IIpn ImI<0 oneparop A nsnaercfl trr{ccrnarrBnbrM (r.e. Im IAf, fl>-0

Vf e O(/)) rorga r{ roJrbKo rorga, KorAa @orBercrByrou*rft oneparop O ecrr cxtarne
n G-vrerpnre (t.e. [Og, Og] ( [g, g] Vg € O(O) ) .

B 3aKnpqeHue orMerr{M, qro cQopulirupoBaHnbre 3Aecb caofrcrsa npaBnnbnbrx
pacuuperuni opMr{roBbrx (r G-rvrerpnre) oneparopoB AaK}r Bo3MoxHocrb cyrqecrnelmo
ynpocrrrrb 4poqecc [ccrregoBa]Mff pa3rlutlHbD( Kfiaccoe nnHefiHrrx oneparopoa, geficmyro-
rrs{x B npocrpaHcrBe c ungeQnrmrHofi rvrerpuxofi. B qacrHocm, cyulecrBenno yfipoulaercf,
cxeMa r{ccrreAoBamfifr. nrnefiHrx oleparopoB MeroAoM xapaKrepucrnqecKnx QyHrrgfi,
Koropbre B 

'cr1'.rae 
flpocrpaHcrB c nngeQnnurHofi naerpnrofi 6rnn BBetrenbr n vizyn-

rrl{cb B [4-61.

Cnr"r$epononrcxnfi rocyAapcrBennrrft yHlrBepclrrer
nrr. M.B. Opynse

Ilocryrarno
8  I I  I 9E2

IIIfTEPATYPA

I. funzdype I0.II., Hoxeufue H.C. - yMH, 1962,r.l7,sbln. 4, c. 3. 2. Agune T..fl., Hoxeu-
be H,C. B c6.: Hrcm HayKr n rexHuKH. Cep. Marer',ranaqecKufi aHiuII{3. 19'|9, r. 17, c. 113. 3.Axue-
rcp H.H., fnastan LI.M. Teopns nnnef,nsrx oneparopog s mnr6eproBoM npocrpancrue. M.: Hayra,
1966. 4.Kyxena A-8. - Ioxn.AH yPCP, 1962,l f  9, c. 1135.'  5.KyxenoA.B. - I IAH, 1963,
r .  151,  l {  4 ,c .772.  6 .  Kyxuto A.B.  -  I IAH,  1968,  r .  178,  N 1,  c .  31.

yi IK 517.1t + 5r7.43 M A T E M A T } I K A

A.r. KyCPAEB, C.C. KyTATEflAA3E

AHAIH3 Cy5I]|OOEPEHIIr{AJTOB C noMor[bro EyJIEBO3HATIIIbD( MOtrEnEft

(Ilpedcraeneno arcadeuuKo.ril C.JI. Codoneau.hr 19 I 1982)

Cy6ron$QepeHrs{iu nlmyrnofi QyHrrg{n (uo aHyrpeHnefi roqre) - oro Bbm}a(noe
cna6o KoM[aKTHoe Mnoxecrso. 3Ha.MT, sJreMenTbr H:lI{MeHbIuero cy6alQ0epem${ala,
coAepxarr{ero cna6o orpanr{qeHr{oe MnoxecrBo, nonfnrcTct noclleAoBarenbHblM npu-
MeHeHr{eM onepaqufi B3aulff nlruyrnofi o6onoqK[ rr nepexo4a K cna6orvry npeAeJly.
IIpu 3roM rcpalime roqKr{ Bo3nr{Kilroqero cy6ruQ@penl${ala flexar B 3aMbIKaHtM
r{cxogHoro MuoxecrBa. Flarina o[eparopHbre Bapnanrbr npr{BeAeHHbD( yrBepxnerutfi -

9ro r{3BecrHafl [po6nertra JroKurbno-Bbr[yrcfloro aHaJII{3a [l]. B Hacrosrqefi pa6ore ga-

ercf, ee peruegue c noMoutbro mnoro npegcraBrlewrfl. sJIeMeHToa cyd4{QQepemuala
H ero rpariruax roqeK oco6oro poAa "4rcuepcutrrMl{ I{HTerpalalw{" o-rcpafirux K)qeK

[2] . Merog r{ccJreAoBitnr{fl - reoput 6yreroanaqubx tuorenefi [3-5], cBt3b Korc]pblx
c K-upocrpancrBaMr{ o6HapyxeHa n [6] . .[orca3areJlbcrBo ocnoBnofi reoperr,ru nc[onb-
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3yer BbrBotrrrMocrb reopeMbr Mnaupraua s ZFC r{ B 3ToM cMbrcle HecraHgaprno. Cronr
noF$epKnyrb, rrro 6onruran qacrb nprBoAuMbD( HI{)Ke Qarcron o6ocHosaua o6nr.IHurrot
cpetrcrBaMl{. Moncuo cKa3arb, rlro B pa6ore IIoKa3aHo,, KaK IIeHTpanbHbIe no}IflT}Lfl cy6gg0-
QeperurrurbHoro ncqrcrleHl{fi Nrfl oneparopoB Bo3H}rKarcr npl{ sHerurefi pacuuQpoBKe
coorBercrByrous{x cKarrffpnbrx npeAruecrBeHHI{KoB B noExoMrqefi Motreru{ Teopu}r
MHOXECTB.

1". flycrr X - seqecrBenHoe BeKropnoe rpocrp:lncrBo, Y - Heroropoe K-npo-
crpancrBo u t,(X, n - rpocrpaucrBo nnnefinlx oreparopoB rI3 X s Y. Cerr (Ig) B
! ( X ,  / )  n a s m a r o r  n o r o q e q H o  r - c x o A r r q e f r c . s  ( c o o r r e r c r B e H n o  o - c x o A r -
rqeftcr)  r  Tugt(X, Y),ecnm g;rn KiDKAoro x€X cerr  (Tex) cxo&rrcf l  c perynn-
ropoM (cooraercrBeHHo o-cxos{rca) rc Tx s Y. flna cyflwrnefiHoro oneparopa P: X -+Y

cnnmonorvr 0(P) o6oeHa.reH c y 6Ar{ 0 6 e p e HrI n an P, r.e. D(P) : = lTe t(X, Y) :
xe X-+Tx (Pxl. Cy6ror00epeuuan D(P) 3aMKHyr orHocurerrbHo noro.re.fiofi r-cxo-
MMocru. Bogrvrepr paa6I{eHI{e etrunnubr a Y, r .e.  ce}ref tcrso (r)  nof loxn-
Terlbnbrx ilonapHo IpI3broHKTHbIx npoeKTopoB TaKoe, .rro X eE = l, rA€ I - eru^rprqrlfr

E
aJreMeHr 6asu B:= B(D - roxAecrgeuHnul oueparop B Y. Ectrz' Q) - ceNaeficrso
B  ! ( X ,  Y )  w T x = E g g T g x f i r n B c e x  x € X ,  r o  I  H a s r m a r o r  t r e p e M e u r n B a H r { e M

E
(T) , orBeqarouurvr paa6neHuro (eg) . MHoxecrao rcpaftru,rx roqeK Ch(P) cy6arQQepeH-
qnala 0(P) f lBJrf lercf l  cr{Jrb.Ho r l r {KJrr{qecK}rM (=coB[agaer co csoeft  cr{JrbHo
ur{Krll,Iqecrcofi o6ono'ucofi), T.o. BblAepxllBaer npol43Bonbubre flepeMerunaarrn4fl. cBor{x
srIeMeHToB. Orvreruu, tITo MnoxecrBo fu (P), cocraBJleHHoe r.ra o-rcpaftHl{x roqeK, He
ffBrr,rrercff, KaK [pilBr{Jro, [ilrKe uuKfiilqecKr{M. Ortvrernpr raKxe, qro a (P) fiBrrffercff
c r{ n b H o o n e p a r o p H o B br rr y K rI br M M H o x e c r B o M (= coanagaer co cBo-
eft currbHo o[eparopno BbmyKnofr o6onourofi), r.€. Bbrtrepxnaaer o6pa3oBaHr{e KoM-
6rnaur,rfi DagTg, rse 0 (og ( l, Tt € a (P) n Edg = l.

E T
^ Paccrrorpuna npor{3BoJrbHoe Herrycroe MHo)KecrBo ,,4 u rrycrb l-(,1,, Y), =

= (Yo) - - npocrpaucrBo, cocritBrlcrHoe I{3 nopflAKoBo orpaH[qeuHbtx l-gHa.rrlrx OyHx-
r$fr Ha ,,4''. ?ronpocrpaHcrBo HaAeneHo ecrecrBerurori crpyKTypofi rvlogynff HaA KoJrbrIoM
oprorvrop$r{3MoB I. CurrasonoM €4 o6osHaqarcT K aHoHr,I qe crcufi (rrro Ayn rHo)
c y 6 n  w t e f i  H u f i  o r e p a r o p :  e a f ) : = s u p f ( , , 4 )  s n s  f e l - Q . 4 ,  n .  C o o r s e r -
crBeHHo Wfl a €,,4 cuvnoJroM e6 o6ogHa.reHa 6-0 y H K rI lr ff eo(f) : = f (a). flepe-
MeuuBi ln r { .sceuef ic rsa  (eo)oe&Ht3brBt t ro r  t r r {c rb rM} I  cocro f fHuf l ,Mu nar ,4 .
flonesHo r,rMerb B Br{try, uro Ch(ea) = 8o (ed). SnepreHru yKa3aHHoro cy6gnQ0epeH-
uuarra -:To peueroqHbre roMoMopQuauu, coxpaHffrorqlre KoHcranrrr [2] .

2". Ilycrr V\D' - yHI{BepcyM, nocrpoenHrrfi nag 6ynenofi anre6pofi B - 1asoir
(uarcuuarbHoro pacumpennff) K-npocrpaHcrBa f. B AamHefiruem V\E) cquraercfl
o rAer r r {Mbrna. .UI rx  ueV@) roJraraeMu] :=  lue lB) : fueun =  l l .  3 t rec l ,  KaK o6nrq- .
no, flpn - ouenKa Qoplrynu gff3brKa reopilu MHoxecrB. Orpreupr, uro ul flBJrflercfl
MHox(ecrBoM, r.e. ul€V, rple V- ywnepcyM QoH HefirvraHa. Ecnu, B cBorc oqepegb,
A e V u A Cy@), ro orlpegeJrr{M 3neMeur At coornorrrermeM dom,4t i = A,
rangAt : = I (ro,rree roBopr{rb, qro ,4 t - oro nugeneHnrui [peAcraBl,Irenb Krracca

f u e V @ ) '  f f u = A t n = 1 ] ) .  n t s .  y ,  u e V ( B ) u  o r o 6 p a x e r u t  / :  d o m a - + d o m u ,
ygoBrremopffrouero ycJIoBI{ro sKcreHc}ton:lllbnocrl{ ffa, -az n ( [f(ar) = f(ar) ], rar

"r"rrrro 
i l l ,  cyulecrByer erreMeHr f tey@), wi  *otopoto [ f t :  u-rn j l  n

ft(o)= f(a) npw a € domru.
i l y . ru  i .n rpu  . ,4e  Vn l " -  c r  aHt rap  rHo e  wM f l  , ,4  s  V(a) ,  oupet reneH-

Hoe cxeMofi  percypcuu: Q'  t=Q, dom,l" :=la ' :  ae,A | ,  rang , .1,- := l .  Ecnn f : , ,4 -+vI ,

To, 1nuTbrBafl paBeHcrBo u=uJt, Mo)r(Ho cwararr / oro6paxeHl{eM dom,rL-n domu.
.flcno, uro / ,*rrerononarrbno, a loroMy r{Meer cMbrcfl roBopl,Irb ofluz y@). Orrvre-
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Tr,rM, qro [ft:,,4-*un = I n ilpta groM frrfr BcflKoro g Ey@), yAoBrrerBoprrcqero
ycJroBxro [g:,,4'tu1l = l, nafitrercfl eE{HcrBeHHoe oro6paxewte f;,'4*vI, wf,. Ko-
roporo g^= ft.- 

30. B crany npl{Hrlr{na MaKc}rMyMa B y@) I{Merorc.E o6rercru fi,, l*(,r4i &),.
l-(,1', &)#, €&', €a, d(€d'), Erff KoropbD( cnpasegrt{Bo:

[e - oro K-npocrpaHcrBo BeIIIecrBeHHbIx .ucen] = l;

[l*(,{',e) - aro K-npocrpancrBo orpaHr{qenHnx QyHrqnft nr 4't &l= 1'

[l*(,41&)o - 3ro conpnxeHnoe x /- (,lial npocrpaHcrao] = 1;

[.ea, - aro KaHoruaqecxuft oneparop na /- (,r4',R1n= 1t

fleo - aro 6-QyHKrrr{E B roqKe a uz ..4"n = l;

[d C ea") - oro cy6uuQQepenlll{an €d'n = l.

I,IgsecrHo [6], uro &{ "ctmxeul{eM onepa4rft" npeaparqaercff B pacufipeHnoe
K-npocrpaHcrBo rta,a B. Orpreurr raKxe, qro

f t  e L(a: G)+ o fet *(r4, R +).

IIpn arorvr l*(,1", &)J r"roxno paccMarpr{Barb, c oAnofi cropoHbr, KaKerqe oAHy pearu{-
3ar[trc npocrpaHcrBa l-(,r4, &+), a, c gpyrofi croponbr, KaK doml-(,r4', fi).
B vacrHoctr,

pt € l-(,,4',&)#l + p- aro &l-rorraonaopQn:u /- (,1, RI) n &1.

Kpovre roro, Bbrrucrrenr{fl orIeHoK noKa3brBaror cJretryrculee:

v,f € t_(,'4, R+) (f I (X)= f(J)l A ,*, (ft) = enuD;

fiila € '4" 0i = eo)n = I +> p - qr{croe cocro.fiHr{e m4 ;

[ [ 0 ,p t ]  =  [0 ,  f  ] p tn=  I  o  [ 0 ,p ]  =  [0 ,  l ] p ;  p t€A(ee , ) { *p€a (%) .

OcHoBHafl  reopeMa. Katrdan rcpai tnaa roqKa cydduf i f iepevquana rcdtn-
HuvecKoeo oneparopa na{lnercn noroveuHbtM r-npedeno*t cera qucrbtx cocroauuit.
Katrdwil ?neJileHT cyffiu$fiepeHuuuta KoHoHuqecKoeo oneparopo flannercn noroqevHbu4
r-npedertou cent yrer4eHros curlbHo oneparoprro eomyrctoil ofiottoqrcu tilHoilcecrea
6Synrc4uu.

4o. VwruBaf,, .rro nrc6ofi cy6maueftnrui oneparop nnIIIb "nnuefisofi gaueuofi

lepeMeHHoft" ornuqaercff or Kanonr{qecKoro oneparopa, c [oMoulbro ocnoBHofi reope-
Mbr MoxHo nonJru{Tb r{cKoMbre om{canr{fl BHyrpenHero crpoeHl{fi cyOmQQepeHIII{ilrIoB
oreparopoB.

T e o p e M a l. Bcnrcaa rcpafitaa roqKa anyJrur norovevHbtu r-npedenow cuttb-
no t4uKttuqecrcoil ofionourcu MHoJrecrea o-rcpa{tuux roqeK.

T e o p e M a 2. Kpailnue rovKu tuun4eHblueeo cyffiufifiepeHuuata, codepxa-
r4e?o dauuoe cna6o rnpadrcoeo ozpaHuqeHHoe MHoilcecreo ,t4 , npedcraettnpr co1oil
noroqevuue r-npedertot tndxodnt4ux cereil nepeueuueanufi ,'4 .

T e o p e M a 3. Cla6o nopadrcoeo o?paHwteHHoe tvrvolrecreo nannercfl cyddufi-

Sepen4uanoh! I Torr u rot bKo row cltyttoe, ecnu on oneparopvo obrnyruto u rroroqev'
tlO O-3ttlvrKHyro.

T e o p e v . a 4 .
Sepeu4uanoM a rov u
roqevHo r-3ai4Kvy70.

Hncrntyt MareMarlrr( lr
CnSnpcroro orAetrexnx AxaAe ntl HayK CCCP
Hoaocu6npcr

Cnofo nopndrcoeo o?paHuveHHoe MHoffecreo flannercfl cyddufi-
TO.flbKO TOM CJryqAe, eAnU OHO CUtlbHO l4UKnUqHO, SbtnyK{to U nO'

flocrynnno
2 ll 1982
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I0.T. flHCI{rIA

KOTENECKONbI I{ TEOPEMA KYPATOBCKOTO_.UYNYHIIXH
B TEOP}IN IIEfrNOB

(Ilpedcmeneuo arcadeuurcon II.C. Anerccondpoeun I0 II 1982)

Hacrosulafl pa6ora lrocBtrrleHa 3aAaqe EpoAoJlxennfl, cfinbnbrx ruefrnoBbrx Mop-

Qr,renaor c 3aMKHyrbIx rIoAMHoxecrB ToflofloruqecKnx npocrpaucrB. JIlr [pocrorbr
Mbr orpaHr,rquMcfl KJIaccoM KoMrraKTHbIx MeTpr,ByeMbrx [pocTpaHcrB, xorr [yTeM yc-
JIOXHeHI4.ff TeXHr{Kr,r BCe r{3rroxeHHbre HI{Xe pe3y[bTaTbr MOfyT 6nrrn [epeHeceHbr Ha KJIacc
BCeX MeTpr{3yeMbIX npocrpaHcTB, a 3aTeM c [oMoulbro oaKTopr{3arluoHHofr TeopeMbr

tll r{ Ha 6onee o6ulue Knaccbl Torloltou4rlecKnx rpocrpancrB. Peruarcuyto ponb B 3rofr
pa6ore [rpaer KoHcrpyKII]It KoreJlecKo[a I2l, Koropbrfi flBrrfl.ercfl. yur,rBepcalbHbrM
roMororruqecK I,rM Ko 3KBlrnr{3aTo poM.

lo.f lycrrY = (Y*, Q*re+I, f f)  -  o6parnafi  clrcreMa rag ANR-rpocrpaHcrB,a X -

flpor,r3BorrbHoe TononoruqecKoe npocrpaHcTBo.
O [ p  e I e J  e H I , I  e  l J 3 ]  .  C  r . r r I b H b I  M  r u  e  f i r r o B  b r  L  M  o p  Q . r a e  M  o  M

(c.ru.rra.) f :  X+Y us X e IZ Hagrrsaercff crcreMa oro6paxennfi  f  =lf  x,ht*r l ,  rge

f r c :  X -+Y* -o ro6paxeHu . f i  4 l r  l r c6o ro  k€ l y ' ,  a  h f * r :  XX I ' +Y r - raK r l e  roMoro -
nu l r ,  q ro  h f * r (x ,0 )  =  f  x (x ) ,  h | * r  ( x ,  1 )  =  ekk+r f i . r@) .

. O_n p etr e JI e H ne 2 (cp. c t3l). .ILna cunnHrtx ruefinosnrx rnropSnarvra /,
E, X +X uaguBalorcfl c I,In b H o r o M o r o ttH br M r{, ecntl cyuecrByer rarcofi c.ru.M.

F: xxr -+7, uro E(*,0) = 1(x),F(*, t)  =F(r)
-onpeA.nrr u{3 [+1 . C""uHnrf i  uref inoslrf i  rvropQnarvr 7 =lf ' r  n' [*r1 r,r3

X  s  I  H a 3 o B e M  n p o A o n ) K e H I , I e M  c 1 4 J I b H o r o  u r e f i r r o B o r o  M o p 0 u s -
M.a 7=l f .n ,h |* r l  rc  A B Y,  r i le  ACX, ecnu Ann nrcOoro k e N f*=| i ia  yr
h I * r =  h ' [ * r l  o * r .
,  nocraHoBKa 3j lAaqn. Haf i rn neo6xoAr4Mbrer.r  AocraroqHbre ycnoBr{. f l  To-
ro, uro6nr scsrcufi c.ru.M. f: A+Y c nro6oro 3aMKnyroro s X floAMuox(ecrsa A ra-
Koro, qro_dim (X\,4) ( n * l, tntoxuo 6rno rpoAonxrrb tro c.ru.M. T', X *T (wm

f': OA -+)/, rAe OA - orKpbrrafl n X orcpecrHocrb Mno)r(ecrBa A).
O n p e g e n e H I , I e  4 .  K o r e J I e c K o n o M  c o T e l ( I Z )  o 6 p a r H o  i r  c u c r e -

Mbr 7 
".ro".M 

noAMHo)KecrBo rpor{3Betreunfl. ff 
"rXY'n 

npocrpaHcrB Yy u npo-
k = l

crpaHcrB nyrefi YIo, rcoropoe cocrolrr I,I3 TaKI{x roqeK / =

< ^ r r  ( 0 )  =  ! r ,  c ^ r z  ( 0 )  =  ! 2 , .  . . i  c o ,  ( 1 )  =  q r z ( y z ) ,  c ^ r z  ( l )  =
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