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( II p e 0 crae,ne n o anail en

B uacro.aqeft pa6ore ycrar
Toporo ffBJr.flrorcg o6tenTbr, [Bl
asassoft MoAeJru reoptra MHoE
crpynrypoft u oruorrrentreM trol
noe K-rpocrpaucrBo c 6aaofi i
aror (panr Morfier 6urr rrcrroJrbt
rrucJrax Ea pacmtrpeuue K-rpr
rreuue Eroro (paHra Ailfi uayqe.
anre6pauu.

l. flpune4eu ocuoBubre cB
MuorfiecrB rra (t). I lycrr B -:
auaqurrft yuuBepcyM V@): ToQ
opAtrEaJr,

VLII,: {*lr- Sysnrrur, d,

flcuo, uro T@) - co6crsenurrft
((BepoffTEocTb )) Bxolr(AeErr.ff aJret
Eorrrrqecnoe BJroxtegne I Hnacca
cyM 7(B), Koropoe otrpeAeJrflerc
ir(iy):L gnr Bcex A'=r. f ina r
nmn llr=Vll n llr:Ulh aru otrpe,
wo lliretyll (llix:iUll) paBno
cryqae. VIuen 6ynenrr BEaqeEru
paaoM otrpeAeJrfleu 6yneno BEa!
w. \rrfl. nro6rrx fitt . . . , fincV@) .

JI  e m rvr  a l .  a)  l l (uyer)q
6) eclLu l ltrycp (A)ll:1,, ro c
T e o p e M a  t  ( ' ) . K a m 1 a a

@pennean c &ncuouoti ear,6opa)
Otnomeuue llr:All:t ecm

paff zB Ha?fiAoro nJracca ar(BaBaJl
AUM R EoBoMy 6ynenoauarrnoM)
reopeMa I crlaneAJrrrBbr, Ho Kol
:Ull:l TorAa tr roJrbno rorAa, r

2. I lycrr Revtat ranoBo, r
-l (raHoe R cyqecrByer rro rl
orAeJrtrMocru V@t, Molnuo troHaE
crBo. Itporvre Toro, ecJru ?,"eV - .
ue L u JreMMe L 6) pn nro6oro
tryrcff Taxr4e zy 22=ft, qas

llzr:fi*,

IIpuqeM z1 Ir 22 otrpeAeJrrrroTcfl a
]fieM orrpe,4eJrzTb orrepaqutr cJro,
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E. r4. TOPAOH

BEIIIECTBEHHbTE rrIrCJrA B ByJTEBOSHATIHbIX MOIEJIflX
TEOPUU MHO}IMCTB Til I{ -IIPOCTPAIICTBA

(IIpe|crae.neruo ana7er,tunoru, JI. B. Kanropoeuqeu 8 VIII 1977)

B nacr:o.aqeft pa6ore ycrauaBJlr{Baercfl, qro Muo}r(ecrBo, aJreMeETaMr4 Ko-
T0poro flBJr.flIoTcfl o65eKrrr, uao6pamarcq[e BeqecTBeHrrbre qucila n 6yneno-
ana.rnoft MoAeJItr Teoputr Muolr{ecrB V@) (t), Mo}nno HaAeJrrlrb nrauefisoft
crpyxTypofr. u ornorrreur[eM trop.flAna ran, qro ono rrpeBparrlrcfl B pacmupeu-
roe K-rpocrpancrBo c 6aaoft B. IlonaabrBaerc.fl, qro B Eenoropbrx cilysaflx
aror {aHT Mo}r(er 6rrru rrcrroJrbaoBau AJrs o6o6rqenr{fl reopeM o BerqecrBeuurrx
qucJlax na pacmrrpesme K-npocrpaucrBa. flpuno4urca rax?fie oAHo trprrMe-
Eenr[e aroro {aHra Ar.fi uayrrenvrfl. {opcuura c fiopMrrpoBarubrMrd 6ynenrruu
anre6pannn.

1,. flpune4enr ocrroBubre cBeAerrrr.fl o 6ynenoauasubrx MoAeJr.flx reoprlu
MrroxtecrB r4B (t) . Ilycrs B - roilHa.s 6ynena anre6pa. Onpegenurrr 6y"neno-
auasHsrft yur4BepcyM V@t: To@):d, Ve(B)- U Tu(u), ecJrr4 cu-npeAelrsrrft
opArlEaJI, o<o

T#1,: {*lr- {yuxqraa, domrcVru), rngl - B\, T@) : U 7["). '

.flcuo, uro V@) -co6crsenusrft nnacc. Ecnu aedom fi1 ro r(a) Ln.o.o".,
(Bepo.fiTnocrb)) Bxolr(Aeur[..fl DJreMeHTa a B ([oAMrrox(ecrBo)) r. CyqecrByer Ka-
Houusecnoe BJrox(esme i KJracca Bcex MEo)fiecrn V s 6ynenoana.rurrft yur4Bep-
cyM 7(B), Koropoe onpeAeJrflerc.fl 16 e-ponypcm:r': id:d, domir:{iylyer},
it(iy):t Ans Bcex U'er. fina nrc6brx fi, yey{nt otrpeAeJr.flrorcfl 6ynenrr Blraqe-
nun llr=All n llr:All; arm onpeAerreguff Molr(so uaftrra B (t). OrueruM roJrbf,ro,
.rro l l ir=iyll ( l l ir: iall) paBuo 1., ecrrw. reA @:A) ? rr paBno 0 e rporrrBuoM
cilyqae. VItrcn 6ynenrr BHaqeuu.fl AJrfl aroMapnbrx {oprvryn, Mbr orreBr{gnrru o6-
paaoM orpeAerrflervr 6yneno BuarreHrue llp (*r,, . . . , fr,)ll nns nro6oft {opnynrr cp
I4 AJI f i  uro6rrx f i t t  .  .  . ,  f ineV@).

J I  e  v r  rv r  a  1 , .  a )  l l ( t yer )cp(a)  l l : sup  { *@) . l l ,p (y )  l l  l yedomz} ;
6) ecrLu l l t ryq (y)  l l :1. ,  ro cAu4ecreAer teB@) raw,oe, uro l lq (r)  l l : t .
T e o p e M a I (t) . Kaut1an reoperwa ZFC (cucrena &rccuott llepueno -

@penrce",tn c aw,cuotwoti eur,6opa) uJweer 6y"oeeo aH,adeHue -\.
Orsonreuze llr:Ull:t ecrb, oqeBr4A'o, a*Br{BaJrerrr*ocrb na 7(t). Brr6ra-

pa.ff rra Kalr{Aoro HJracca aHBrrBaJreHTHocrr4 rro oArroMy EJreMeHTy ('), Mbr rrprrxo-
AuM n HoBoMy 6ynenoauaquoMy yHrrBepcywy V(nt,, AJrfl Koroporo JreMMa L w
reopeMa t cupaneAilrrBbr, Ho noroprrft o6lagaer cnoficrBoM orAeJrrrMo crtr: llr:
:Ull: l , rorAa tr ToJrbno rorAa, r(orAa r:A.

2. I lycrs ReVet ranoBo, qro l lA-Mrrox(ecrBo BeqecrBerrHbrx uucenll:
:L (raHoe .R cyrqecrByer rro reopervre I rr rreMMe t 6) ). Tlcuonrayn cnoftcrno
orAeJrnMo crv, V@) , Molr(Ho rroxaaarb, rrro 

-p: 
{tev(t) | llt=R ll :t} ecrb Muo}fie-

crBo. Itporvre roro, ecJr\T ?"eV - BeqecrBenuoe qrdcrro, ro l l i l ,eft l l :1.f lo reope-
nre t u rreMMe 1. 6) p;rrs" nro6oro BerrlecrBeuuoro ?v w g'nn nro6rrx fr,, UeR safi.
Ayrcfl Tanr{e 21,22Gft, qag

l lz ' : r*y l l  :  { ,  l lzr : i?u.r l l :1 ,
IIpuqeM z1 vr 22 otrpeAeJrflroTcfl aTr4Mrr ycJroBr4flMr4 oAHosHaqHo. Teuepr Mbr Mo-
?fieM olrpeAeJrurb olrepaqr4l4 cJro)fierrafl rr yMEolr(eErrfl Ha rltrcro, a raKlr(e oTHo-
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Itreulre qacrr4rrHoro tlop.flAna Ha'-R, nonolHvn r-fy:2,, ]"fr:y, r4a rorAa ]r roJrb-
I(O TOrAa, KOrAa

l l r*y:z l l :1,  l l t lu.r :y l l :1,  l l r<rJ; : t
COOTBETCTBEIIHO.

TeopeMa 2. Mu,octcecr lo R c eeeleHvblnu onepaLtunJw,t l  u orHoruenuett
\oPa}na ecrb pacwupenvoe K-npocrpa,Hcr6o, 6aaa noropoeo uaottopfiu,a B.
Onepat4uttr z- lr l, z:rY A, t:* \y onpe1enarorca ua yc"r,oeufi,

l lr: lr l l l :L, ' l lz:max 
{*, A} l l :1, l lz:min {r, y}l l :L

coor6eTcT6eH,H,o.

_floxameM, HatrprrMep, rrro Ka)fiAoe orpaHrlqeuHoe cBepxy rroAMHo]necrso .A
r R raueer roquyro BepxHroro rpans. flycrr, teR ranoBo, ,tro y r=A (r<t).
Oupe4enum Ae.V@', trorrolnr4B dom.4:A m YreA (A(r) -1). TorAa tro JreM-
u e  t a )

II (v rel) ( r< r ) l l  : inf { l l  r< r l l  I r 'eA} :1.
Cne4onarerlbno, l l ,4 orpq_suqeuo l l:1 m llgz (z:sup/)l l :1. f lo rreMMe L
6) uaft4ercn raxoe ZoeJ?, .rro l lzo:sup All=L. Tenepr'Jrerno rroxagarb, qro
zs:sup A. Ann AonagareJrbcrBa roto, rrro J?- - pacrurrpeguoe trpocrpaEcrBo,
lonalr(eM (t), -rto Ha?fiAoe Mno?fiecrno M-R, cocro.sqee rr3 trorrapgo Ar{B,b-
IoI{KTHbrx aJreMerrroB orpaHrrrreuo. Oupe4enyrr M anaroruqs]o 4., TorAa

l lY r, ueM(min { I r I , l ly l l} :o) l l  :1,

orKyAa, oqeBr4AHo, cJleAyer, qro l lM orpanr4seHoll:1, & Terrepb ran ?r(e, Kar{ rI
Bblme, Jrerno tronaaarb, qro M orpauuseuo.

JIerHo BuAerb, rrro poilb eAr4urrqbr n .R- rarpaer eJreMenr iL, rAe.I- e,qr{Errrla
troJr.n BeqecrBeuubrx qr4ceil. Tor4a, ecrrrl E(l?-) -.6aaa -R, ro be8(,R-) rorga n
rorrbno rorAa, Korga bn ( i l -b) :0,  r .  e.  l lmin {b,  t l -b} :0 l l :1,  r .  e.  l lb:
:9_ll.Vllb:i l l l :1. fI.onox(r{M X(b):l lb:i l l l .  TorRa Mo)r{Ho rrpoBeprrb, qro X:
E(n) +B - uaorvropSrraM.

TtopeMa 3 .  Ec .nu  xeR u  { t ^ " }  - rapamepucru t ;u  f l ,  ro  y (e^" ) : l le<
<il,11

4"" {p_QbIX AByx DJre_MeEroB fr, yel/@) oAHoBHarrHo otrpeAeJrflerc-fl aJre-
MeEr zev@) raHofi, qro l l z:(f i, Dll: l ,. B arou cryqae 6yaeu rrrlc&rb z:(r,
y)tifr_llvcrc X - rporraBorlbHoe Muo?fiecrBo w p: X-*R. Ottp.4eor4M arreMeur
pe l / {a t  raHor i ,  s ro  domg: { ( i r ,  y ) " ' l ( * ,  D=p}  v r  voedomp (p_(a) : t ) .
Tor4a Mo?nuo rronaaarb, ato Ip: tX--Rll:1. O6pargo, ecJrrr IJV<"t ra6oBo,
qro l l l : ir*Rll: l  wf :{(*, DlTl?r, Defll:t}, ro f- ecrr oro6parHeHrre x-,R.

C4enaunbre BaMerranr4fl rroaBoJr.ffroT rrepeuo cwrb Hexoropbre yrBepmAeulrfl o
BerqecrBeHHbrx {ynnqnax Ha Synxqmlr co BHaqeHwflMrr n K-upocrparrcrBe. Tax,
Harrpl4Mep, B (o) AoKaBaEo, qro eciln p<q - cy6alRrrrr4Bna.fi rr cyrepaAAurrrB-
uaa {yuxqtrr{ c BeqecrBenubrMrr BuarrennflMr4, BaAaHHbre Ea trpeAytropflAorrerr-
uoii a6enenoft rloiryrpytrtre I4 coxpalr.flrorqr4e rropfl,qon, ro cyrqecrByer aAArirtrB-
Ha.fi coxpanflroqafl rrop.ffAon Syunqran r na,S ranafl, rrro_p{r(q. flycrn, re-
nepb.. p_w q - TaKI4e me SyuH\frfr, Ho co BHaqenr4flMrr B -R. Moxuo [poBepr4rb,
rrro l lrs - rpeAyrropnAorreHnas a6enesa rorryrpynnall-1, l lp: lS-*R- cy6aa-
Al4rlrBrrafi, coxpau.f,Ionla.fl rropflAox Synxqraall:1, llq: lS-'R - cyrepa tr;1;y'-
rLIBHafl, coxpauflrorqafl rropnAon SynHqrall:1, l lp<qll:1. f locnonnHy
c{oprvrynr4poBaHHoe Rbrrtre yrBep}KAeHr.re r4B (t) wtu trop ettra ZFC, To rro reo-
peMe t n neuue | 6) cyqecrByer f=l/ta) ra6oe, .rro ll (l: i,S---.R - aAArrrr4B-
rra.B, coxpaurrctrIafl nop.sAoH {yuHqma) & (p<l<q)ll:1. Tor4a Jrer6o rropa-
Barb_' uro l-: ^S-r.R aAAnrrrBHa, coxpaH"rt trip"Ro* r p</<q.

3auerranr, qro Irorrbrrr(a rrplrMeneurlfl auaJrondsHbrx paccy]r(Aeunft B cJryrrae,
KorAa 5 ecrr rranetnoe [pocrpancrBo, EaraJrKr4Baercfl Ha rpyAnocrtrr, cBflBaH-
HhIe c reM, qro l lt^9-nunefiuoe trpocrpaucrnoll:g (n iS onpe4ereuo yMHo-
?fienlre He Ha Bce BeqecrBeuuble qucila ns V(")). Ecnr s - rrocJre4oBareJrbrrocrb
SJreMeEToB uB R, r. e. s: ro*ft-, To, r(an orMerrailocb Bbrrrre, l lq: lo--*Rll:1.
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I e o p e M a  q .  ! * "  r o e h a u  r o r L b t i o  r o a d a ,  n o a i l a  l l l i m s : r l l : 1 .
3. f lyctr B - uonuaa 6ynena arre6p a vr DeV(u) raxoBo, rrro l lD - rorrgas

6ynena anre6pa l l :1.  Tor4a ( ' ) -  ntuoxtecrBo D:{c l  l lc=nl l : t ;  c oruorrreHl4-
eM lrop.flgna cr(cr+llct(rcrl l:!, ecrb rroJlnan 6y.nesa anre6pa. B (t) tro1a-
Barro, sro oro6palr(eurre e: B---D, otrpeAeJrfleMoe ua ycronrafi

l l e (b )  : l o l l : b ,  l l e  (b ) :0 "11  - -b ,

ecrb uonnrrfi MouoMopSnam, Horoprrft HaabrBaerc.s HaHouuqecnrrM. flpe4uono-
lnrrM, sro U, - Mepa lra B 14 me.Vtat BaAaer Mepy na DeV(t), r. e. l lm: D-,
'+f l -  Mepa na Dl l :1.  TorAa Ann nro6oro c€D orpeAereH,ErreMenr se.R ra-
Hof i ,  uro l ls :m(d) l l :1.  f lonoxtran F"(?u):pr( l ls<l l , f l ) ,  

"Ae 
l ,  -  neulecrBennoe

IIIICJIO.

TeopeM a  5 .  I l yc ra  1 tn  "o ro6oao ceD

M (t) :  
\ r  

dF"(?,") .

Toa1a M -rwepa u,a D rauanl  uro p(b):M(r(b))  O"ta tn ioeo beB.
lJra reopeMa .fiBJrflercfl crreAcrBr4eM reopeu 3 n 4. VIs reopeMbr 5 u reopeuu

o cyrqecrBoBautrr[ U,-HeaaBrrcr4Moro AotroJrneurrfl y trpaBrrJrrnoft o,4uopo4uoft
uoganre6prr uonnoft HopMr{ponaunoft 6ynenoft anre6prr (u.u.6.a.) (t) Bbr-
TEI(AET

T e o p e M a 6. Ilycru Wl - crrernaa crart)aprnaa rpanaururrdafl, nolenu
ZFC, BeWl- o1nopo}naa tt,e cenapa6e,nanan n.n.6.a.

Toa}a no nto6oil $opny"te reopuu J4,no?ffecre 'cp(r) JvLoc{H,o nocrpo-
ura dpyeyrc $opnVnU 9@) ro,n) uro O"oa tro6oeo lJl-eemepuqecno?o $u"r,arpa
G ru,a B u 0"on "oro6ori noctte)oearerlbtrocru op0uu,e,rto6 i,e$llG]

Ytlcl Fq (r,) om[ft]F U(],).
3ro ceoficrno {opMyJr HaabrBaercfl cna6oft a6conmrsocrr,ro. Cna6as a6co-

Jrrorrocrr SopuyJr B MoAeJrEx KoouoBcnoro rl{rra Mo}r(er 6rr:rs rlctroJrbaoBaua
Ar.fl uayqeurlfl raaMeprrMocrr4 no Jle6ery m r.arrvv.vrs ceoficrna Eapa y trpoenrrlB-
Hbrx MnolfiecrB B DTrrx MoAeJr.flx (u-t). Ha ocnoe an:z"rr. reopeMbr 6 AonagnrBaercfl

T e o p e M a  7 .  B  y a n o r u n r  r e o p e t L b l  6 ^ e ^ u , o 1 e n u W t l G l  c y u 4 e c r 6 A e r  n H 6 a -
puaruTH,afL oTrLocuTeJLblto co6uao6 caeTlIo-aoduTu6H,afl, JvLepa, ngJLnlou4ancn, npo-
)onetceruuew Jvtepbl JIe6eea u onpe}eJLeHlrafl, Ida 6cefr npoenrurrrbLfr JvLnoilcecr6at.

Salreuru, rrro B (t) rronaaano, .rro B MoAeJIn m[G] reopeMbr 6 cyrqecrByer
yx(e trpoer{TrrBEoe Mno?fiecrBo Broporo r{Jracca, Ee uBMeptrMoe tro Jle6ery.

Antop trpuanarenen B. A. Jho6eqnoMy Ba trocraHoBny BaAarrrr, a ran?fie
f. II. Annnony m C. C. ItyrarenaAae Ba rrnrepec H pa6ore u rroJreanoe o6cyxt-
IIEHIIE.

lopnnoncxuft rocy4apcrnennrrft yur4Bepcr4rer
nu. H. lI. Jlo6aseBcnoro

flocrynuno
30 vr 1977

JI14TEPATYPA

t T. trIex, Teopun MHolr(ecrB rr MeroA {opcrura, M., <Mupl, 1973. 2 R. Solouay,
S.  Tennenbaam, Ann.  Math. ,  v .94,20t  ( I97L) .  3  J I .  B.  I taruropoeu,q,8 .3 .  Bytux,  A.  f .
Ilunutep, Oyunqnonamsuft aHaJrIrB B rroiryyflopffAoqeunbrx rrpocrpaHcrBax, M., 1950.
L B. Fachssteiner, J. Funct. Anal.,  v. 16, N L, I  (1974). u I .  A. pt,alunupoe, Eytenrr
anre6prr, M., <Hayr<a>, 1969. 6 R. Solouay, Ann. Math., v. 92, I (1970) . 7 D. Martin,
R. Solouay, Ann. Math. Logic, v. 2, I43 (1970) . I B. A. Jho6eqnufi., VIccneAoBaHrrB tro
reopru Muo)fiecrB rr HenraccllqecnuM Jrorr.rnaM, M., <Hayxa>, 1976, crp. 96.

775


