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HECKOJIbKO KOMEJIHATOPHbIX TIPOEJIEM 

3.neCb rrpHBO.!UI:TCIl HeCKOJlbKO .nOBOJlbHO oorrmx 3a.na'l, K KOTOPbIM II oopamaJlCll B DOe­
Jle,UHee BpeMll. no HeKOTopblM H3 HHX .aaIOTCR 'IaCTHble HJlH npHKH.aO'lHble pe3YJlbTaTbl. 
IiOJlbWHHCTBO D3 :nux npooneM HaCTonbKO mHpOKH, '1TO oe30CHOBaTeJlbHO OlKH.aaTb CKoporo 
B HC'IeprrblBalOmero UX pemeHHll, O,llHaKO H MeHee oOmHe npO,llBDlKeHHll no 3THM 3a.na'laM 
Dpe.nCTaBHJlH ObI HeCOMHeHHblD: HHTepec. BOT rrepe'leHb oOcYlK.naeMbIX 3.necb TeMaTHIC: 

I KpHTepuD: raMHJlbTOHOBOCTH. 

11 3aKoH $aKTOpH3aIIHH. 

HI PeanH3yeMOCTb BaneHTHOCTeD:. 

IV CTpYKTYPHble KOHCTaHTbI. 

V CTPYKTYPHO-BeKTopHbIe nOKpbITHll. 

BblpalKalO CBOIO HCKpeHHlOIO npH3HaTeJlbHOCTb rrpocjJeccopy ,lllK. K. POTe H .nOKTOPY K. liaK­
JIaBCICOMY, KOTopble BO MHOrOM CIIOCOOCTBOBaJlH HalIHcaHHIO :noit paooTbl. 

I. KpuTepuii raMUJIbTOBOBOCTH. 

COrJIaCHO TeopeMe MeHrepa, CM. [I], rpail> d - CBH3eH TOr.lla H TOJThKO 
Tor.lla, KOr.lla JIl06aH napa ero BepwuH coe.n;UHeHa no KpaHHeH Mepe d BepIllHHHo­
HenepeceKalO1I.{UMHcH TIyTHMH. I>y.n;eM rOBopHTh, 'ITO rpz.cp d-nOKpl>malOme­

CBH3eH, eCJIH BCHKaH napa ero BepllluH coe.n;UHtHa no KpaiiHeii Mepe d BepIllHHHo­
-HenepeceKalOmHMHCH nYTHMH TaKUMH, 'ITO nyTH 3TH nOKphmalOT Bcex BepIllUHbI 
rpa4>a, T.e. MHO)l(eCTBO Bcex BeplllHH Bcex 3THX nYTeH eCTh Bce MHO)l(eCTBO 
BepIllUH rpacpa. rpa4> 6y.n;eM HMeHOBah 'IeTHO-nOKpl>m2.lOme-CBH3Hl>IM, eCJIH .n;JIH 
BCHKOH napl>l ero BepIllHH cymeCTByeT B 3TOM rpail>e CIfCTeMa H3 'IeTHOrO '{HCJIa 
BepIllHHHO-HenepeCeKalOIIl,HXCH H nOKpl>malOIllHX nYTeH, COe.llHHHlOmHX 3TH 

BepIllHHbI. 

rMI10TE3A. Fpap zaMUJlbmOH06 mozoa u mOJlbKO mozoa, KoziJa OH 'lemHO­
nOKpbl6alOUle C6Jl3eH. 

Heo6xo.n;HMOCTh O'leBH.n;Ha, nOCKOJlhKY BCHKa» napa BeplllIfH raMHJIhTOHOBOro 
I1.HKJIa COe.llIfHHMa B TO'IHOCTU .n;ByMH Bepllll1HHO-HenepeceKllOmHMI1ClI H nOKpl>I­
BalOIIl,HMH nYTHMH. Kpl1TepHii CTaHOBI1TCH TaBTOJIOfH'lBLIM, eCJIH B rpc..cpe 
HMeeTCH BeplllHHa, CTeneHh KOTOPOH He npeBOCXO,lUIT Tpex. 

I1yCTh G-nJIOCKUH rpa4> , KOTOpbIii 'IernO-nOKPhlBalOlIle_CBH3eH Tor.n;a JIu60 
HaH.n;eTClI napa BepIllUH coe.llIfHUMall .n;ByMH 1iIeplI1HHHO-HenepeCeK~IOIIl,HMHClI H 
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nOKpbIBalOIUHMH nynIMH, H 3Ha'lHT G-raMHJIbTOHOb, JIH60 BCHKaH nap a ero 

BepllIHH coe;:urnHMa no KpaHHeH Mepe '1eTblpbMH BepllIHHHO-HenepeCeKaIOIUHMHC5I 

H nOKbIBalOmHMH nynlMH, HO nOCJIe,llHee, B '1aCTHOCTH, BJIe'leT TOT <\JaKT, '1TO 

G HBJI5IeTC5I '1eTbIpeXCBH3HbIM rpa<\JOM, a COrJIaCHO TeopeMe TaTTa [2] nJIOCKHH 

H '1eTbIpeXCB5I3HbIH rpa<\J 5IBJI5IeTC5I raMHJIbTOHOBbIM. TaKHM 06pa30M HMeeT MeCTO 

TEOPEMA. IIJlocKuii zparji ZaMUJlbmOH08 mozoa u mO/lbKO mozoa, Kozoa 
OH tJemHo-nOKpb18alOU/e-C8J13eH. 

I1MelOlUHeCH .LJ:OCTaTO'lHble YCJIOBH5I raMHJIbTOHOBOCTH, CM. [I], pe.LJ:yrJ;HPYlOT 

3a,ll;a'lY K CJIY'IalO HaJIH'IHH napbI BepllIHH COe.LJ:HHHMOH He CJIHIIlKOM 60JIblllHM 

'1eTHbIM '1HCJIOM BepllIHHHO-HenepeceKalOlUHXC5I H nOKpbmalOIUHX nYTen B Hen­

JIOCKOM rpa<\Je. Ha6JIlO.LJ:aeTCH, HaKOHen, H aJIrOpHTMH'IeCKOe "paBHOBeCHe" 

:nOH rHnOTe3bI. 

BbIpa)l(alO 6JIarO,ll;apHOCTb .LJ:OKTOpy lO. B. MaTHHCeBH'IY, 6ece,m.I C KOTOPbIM 

nOMOrJIH 60JIee TO'lHO c<P0PMYJIHpOBaTb 3TY rHnOTe3Y. 

[1] F., HARARY "Graph Theory". Addison-Wesley P. C. 1969; pyccKllii nepeBOp;: XapapH <P., 
"TeopHfl rpa$oB", "MHp", MocKBa, 1973. 

[2] W. T., TUTTE A theorem on planar graphs, Trans. of the Amer. Math. Soc., 82 (1956); 
N I, 99-116; PYCCKHlt nepeBOp;: Tan Y. T., TeopeMa 0 nJIOCKHX rpa$ax. KHo. COop­
BIlK (ROBafl cepHfl), 10, (1973), 66-86. 

n. 3aKOH cl»aKTopU3aQUU. 

Qepe3 (P, :::;;) 6Y.LJ:eM 0603Ha'laTb JIOKaJIbHO KOHe'IHOe 'IaCTH'IHo-ynopH.LJ:O'leH­

Hoe P C OTHOllleHHeM 'IaCTH'IHOrO nopH.LJ:Ka ::;;; Ha HeM, CM. [1, 2]. ITocpe.LJ:CT­

BOM F 6Y.LJ:eM 0603Ha'IaTb <\JaKTOprBaI . .\MlO, T. e. pa36HeHHe, MHO)l(eCTBa P, TalC 

'1TO <\JaKTopMHO)l(eCTBO F (P) = {fi} eCTb MHO)l(eCTBO HenepeceKalOIIlMXCH KJIaCCOB 

3KBMBClJIeHTHOCTH fi~P 06'be.LJ:MHeHHe KOTOPbIX .LJ:<.eT Bce P. ITpM'IeM 6Y.LJ:eM 

npe.LJ:nOJIaraTb, '1TO <\JdKTopH3anH5I FKaKHM-TO 06pa30M "HaCJIe.LJ:yeT" nopH.LJ:OK :::;;, 

T. e. nopH.LJ:OK :::;; Ha P nOCpe.LJ:CTBOM <\J_~KTOpM3anMH MH.LJ:ynHPYeT HeKOTOpbrH 

HOBbIH nOPMOK -< Ha <\JaKTOpMHO)l(eCTBe F(P), HanpHMep, no npaBHJIy: 

IlTaK, nyCTb HMeeTC5I MHO)l(eCTBO (P, :::;;) Hero <\JaKTOpMHO)l(eCTBO (F, <) = 

= (F(P, :::;;), <). 
(~) Kozoa MHO)KeCm80 (F, <) Jl8/lJlemCJI lIacmutJHo-ynopJlootJeHHblM? 

(~) KaK C6J13aHbl Me)Koy co6oii Me6uyc-rjiYHKIl,UU [Lp U [Lp? 

K CO)l(aneHMlO B paMKax POTOBCKHX anre6p HHnH.LJ:eHnHH AI (P) H AI (F) 
OTBeT Ha OCHOBHOR Bonpoc (~) CMJIbHO 3aBMCMT OT OTBeTa Ha nepBbIM: Bonpoc. 

OKa3aJIOCb B03MO)l(HbIM npeO.LJ:OJIeTb 3TO HeY.LJ:06cTBO, CM. [2]; 6bIJI nocTpoeH 

KJIaCC aJIre6p HrlnH.LJ:e -1UMM: AIK (P) C H.LJ:POM K, KOTopbIe onpe.LJ:eJIeHbl M .LJ:JI5I 

"nJIOXHX" nOpH.LJ:KOB, HanpMMep, npM OTCYCTBMM TpaH3MTHBHOCTH. CTaJIO 6bITb 

pe30HHO rOBopHTb H 0 HaJIH'IMH '1HCTO TeXHHlJ.eCKOii, <\JOPMaJIbHoii CBH3H 

Me)I(.LJ:y [Lp H [LF' 
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CeHlfac 3HaHHe 3aKOHa $aKTopH3aD;HH orpaHHlfeHO CJIYlfaeM CYlUeCTBOBa­

HIDl MeiKP:Y (P~J H (F, <) CHJIbHO aJIre6paHlfeCKHX CBH3eH THna CBH3H raJIya, 

CM. [3]. 
BOT KOHKpeTHaH 3ap:alfa Ha :ny TeMY: IIYCTh (B (Sn), <;:) - 6eJIJIHaH, T.e. 

lfaCTHlfHO ynopHp:olfeHHoe MHO)KeCTBO Beex HeynOp5Jp:OlfeHHbIX pa36HeHHH MHOiKe­

CTBa Sn = {a l , az' . .. , an} ynOp5Jp:OlfeHHoe no CKJIeHKe 6JIOKOB. IIycTb F-q,aKTo­
pH3au;mI 6eJIJIHaHa no pa3MepaM 6JIOKOB, Torp:a (F(B(Sn)' <;:), <)=(F, <)= 
= (p(nj' ~)- eCTb 'IaCTHlfHO ynOp5Jp:OlfeHHoe MHOiKeCTBO napTHD;HH, T. e. Hey­

nop5JP:O'IeHHbIH pa36HeHHH lfHCJIa n Ha HarypaJIbHble CJIaraeMble. Me6HYc-$YHKD;HH 

napTHD;HH HeH3BeCTHa. 

JIHTepaTypa 

[1] ROTA G. - C., On the foundations of combinatorial theory, 1, Theory of Mobius 
fUllctions, Z. Wahrsheinlichkeitstheorie, 2, (1964), 340- 368. 

[2] CTEqKHH li. C., DUHapHble rPYHlCl(UU Ha ynopfliJo'leHHblX MHo3lCecm«ax (meopeMbI 05pa­
u/eHufl), TpY,1J;bI MHAH, 143, (1977), 178-186. 

[3] BACLA WSKI K., Galois connections and the Leray Spectral Sequence, Adv. in math., 
25, (1977), )Vg3, 191-215; see also his Ph. D. Thesis, Harvard, 1976. 

nI. PeaJIH3yeMocTb BaJIeHTHocTeii. 

IIpH perneHHH 3KCTpeMaJIbHbIX 3ap:a'I 0 rHrreprpa$ax BbI5JBJIHIOTC5J BeCbMa 

Ba)KHble lfHCJIeHHble xapaKTepHcTHKH nmeprpa<j>oB - HX BaneHTHOCTH, CM. [I]. 
IIycTb Sn = {al , az, ... , an} - HeyrropHp:OlfeHHoe n-3JIeMeHTHOe MHO)KeCTBO (Bep­

JlJHH), H rryCTh Ck (Sn) = {S<;:Sn: I SI = k} - MHOiKeCTBO BceX k-nO,n:MHO)KeCTB S", 
HJIH HHalfe - nOJIHbIH k-rpa<j>; nOJIOiKUM 

n 

f]J (S,,) = .L Ck (Sn)· 
k=O 

PaCCMaTpHBaIOTCH rHlleprpa$bI G = {ei } <;: f]J (Sn) H k-rpa$bI Gk <;: Ck (S,,). BaneHT­

HOCTh v(S, q; G) OT CHCTeMbI BepJlJHH S<;:Sn, lfHCJIa qEN+{O} H rHneprpa<j>a 

G<;:f]J (Sn) onpep:eJIHeTCH KaK lfHCJIO 

v(S, q; G)=/{eEG:/e(JS/=q}/. (I) 

.5ICHO, 'ITO rrpH / S / = q = 1 3TO eCTb o6bIlfHa5J CTerreHb. ECJIH eCTb p:Ba rHrrep­

rpaq,a G, F<;:f]J(S,,), TO 

2: v(S,q; G)= .L v(e, q; F), (2) 
SEF eEG 

H B lfaCTHOCTH 

.L v(Sp,q;G)=.L v(S",};G). (j) (n -j) . 
Spr;;Sn j q p-q 

(3) 

KpOMe Toro 

v(Sp,q; G)=.L (- l)l(q+i) .L v(Sq+;> q+i; G). 
i?O q SHir;;Sp 

(4) 

ECTeCTBeHeH Borrpoc 0 peanH3yeMocTH lfHCJIOBbIX IIOCJIep:OBaTeJIbHOCTeH 

BaneHIHOCTHMH HeKOToporo rHrreprpa<jJa. 
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(oc) KaKUM YCIlOBUJlM OOIl)/(Ha yiJoBllemeOpJlmb '1UCIlOeaJl nOClleOOBamellbHOCmb 

{VI} 1 ~ i ~ ( : ) OIlJl mozo '1m06bl cyU/ecmeoBall zunepzpaifj G E:l (U3 HeKomopozo 

anpuopHoZO Kllacca zunepzpaifjoB :l) maKou, '1mo 

{Vi}I~~(;)={v(Sp, q; G)lsp<:sn ? 

3pnem H raJIJIaH, CM. [1] B n. 1, pemHJIH !ny 3ana'l)' nJUI 06bl'lHbIX 
cTeneHeii p = q = 1 H 06bl'lHbIX rpa<!JoB. 3necb MbI "eCTeCTBeHHbIM" o6pa30M 
BbmeneM HX OrpaHH'IeHHH Ha {Vi}' lh (4) npH G = G2~ C2 (Sn) H q= 1 HaXOnHM 

MH 

L v(Sp 1; G2)=V(Sp, 1; G2)+2 L V(S2' 2; G2)= 
~<:~ ~<:~ 

=v(Sp, 1; G2)+2v(Sp, 2; G2)=v(Sn-Sp, 1; G2)+2v(Sp, 2; G2)~ 

~v(Sn-Sp, 1; G2)+p(p-l)~p(p-l)+ L v(Sp 1; G2)!\p, 
SI <: sn-sp 

(3necb H Be3ne naJIee a!\p = min {a, p }), '1TO H naeT H3BeCTHoe HepaBeHcTBo 
3pnema - raJIJIaH 

p n 

L Vi~P(P- 1)+ L v/!\p. 
I-I l=p+1 

YCJIOBHe '1eTHOCTH CYMMbI I: VI CJIe)lyeT H3 (3). OnHaKo 3ana'la He pemeHa na)Ke 
JlJIH 06bI'1HbIX cTeneHeii B mneprpa<lJcKoM CJIy'lae. AeB)lHeH [2] HMeeT nJIH !noro 
CJIyqaH peKypcHBHble OrpaHH'IeHHH Ha {v;}. n03TOMY MO)KHO nOHHTepeCOBaThCH 
H 60JIee 'IaCTHbIM BOnpOCOM; neHCTBHTeJ1bHO JIH BCH HH<!JopMaWiH 0 CBH3HX 
Me)KJlY BaJIeHTHOCTHMH 3aKJIIO'IeHa B (3) H (4)? 3necb MbI 06paTHM BHHMaHHe 
JIHDIh Ha o,znm rrpocToii <!JaKT. 

TEOPEMA. ilycmb {li} l~i~G) - noclleooBameAbHocmb ~eAblX Heom­

pUl{amellbHblx '1UCeA. I!AJl mozo '1m06bl nocAeOOBameAbHOCmb {Vi} peOllU30Bbl8allQCb 
BalleHmHOCmJlMU {VI (Sp, I,' GI)} HeKomopozo 1-zpaifja Gl~ Cl (Sn) Heo6xoouMO U 
ooCmamO'lHO, '1m06bl 

(5) 

(6) 
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$opMYJIa (6) 03Ha'laeT, '1TO 'lBCJIO 0 ~OJI)KHO BnOCJIe~OBaTeJIbHOCrn {VI} HaJIH­

'1eCTBOBaTb POBHO ( ~) C ~ m) pa3, '1HCJIO I-poBHO (7) (; = 7) pa3 H T. ~., 
no~p06Hee 0603Ha'leHIDI CM. [1]. "IIpHMe'laTebHO, '1TO B 3TOM CJIyqae cyme­

cTByeT H KOHCTPYKTHBHhlH KpmepHii, HMeHHO (6) MO)KHO 3aMeHHTb Ha YCJIOBHe 

{Vi} = {I Sm 11 Sp I }Sp~sn. (Smr;Sn). (7) 

nOCKOJIbKY npaBble '1aCTH (6) H (7) B TO'lHOCTH COBna~aIOT. B '1aCTHOCTH H3 (7) 
H HeMe~JIeHHO CJIe~yeT ~OCTaTO'IHOCTb TeopeMbI. 

[1] CTElJKHH Ji. C., 0505UjeHHble 6aAeHmHocmu, MaTeM. 3aMeTICH, 17, (1975), N2 3, 
433-442; aHrmdtcICKiI: nepeso,/\: Stechkin B. S., Generalized valences, Math. Notes, 
17 (1975), N 3-4, 252-258. 

[2] DEWDNEY A. K., Degree sequences in complexes and hypergraphs Proc. of the Amer. 
Math. Soc., 53, (1975), N!! 2, 535-540. 

IV. CTpYlnYPHLle KOHCTaHTLI. 

B nocJIe~HHii nepHO~ CBoeH )KH3HH ITaJIb TypaH 60JIbWOe BHHMaHHe 

y~emIJI KOM6HHaTopHo-reOMeTpH'leCKHM BonpocaM, BonpocaM Ka'leCTBeHHoro 

HCnOJIb30BaHHH 3KCTpeMaJIbHbIX KOM6HHaTopHLIX 3Ma'l, [1-6]. B '1aCTHOCTH, 

3TO npHBeJIO K O.nHOH 'IHCTO reOMeTpH'IeCKOH 3a~a'Ie, KOTOPYIO Mhl 3~ecb no­

nhlTaeMCH H3JIO)l(HTh C HaH60JIhWeH nOJIHOToH. 

ITyCTh X - JIHHeiiHOe HOpMHpOBaHHoe npOCTpaHCTBO, '1epe3 (1k = {oc1 , ••• , (Xk} 
6y~eM 0603Ha'laTb COBOKynHOCTH H3 k TO'leK 3Toro npOCTpaHCTBa, npH'IeM~H 
npOCTOTbI npHMeM, 'ITO lIocdl= I, i= 1, ... ,k, XOTH 3TO OrpaHH'IeHHe B 60JIL­

WHHCTBe CJIyqaeB MO)l(HO 3aMeHHTh H 60JIee cJIa6hlM. ITyCTb k~/?::-I - n;eJlble 
'1HCJIa, nOJIO)l(HM 

8(/, k; X)=min max lI~oc", 
"kkX "/r;;"k aE"1 

ICOHCTaHTbl 3TH 6y.neM Ha3hIBaTh CTpYICTYPHbIMH reOMeTpH'IeCICHMH KOHCTaHTaMH. 

3a~aqa 3aICJI10'laeTCH B HX BhI'IHCJIeHHH ~H ~aHHoro npOCTpaHCTBa, HJIH)I(e ICJIaCCa 

npOCTpaHCTB ~aHHoro THna; 

!(/, k) = inf 8 (I, k; X), 8(1, k) = sup 8 (I, k: X), 
x x 

r~e inf H sup 6epeTCH no BceM npOCTpaHCTBaM ~aHHoro TEa. 

TIPHHHTO o6oca6JIHBaTb TOT Cnen;HaJIbHbIH CJIyqaH, Kor~a 1 = 2, 3TO CBll-

3aHO C TeM, 'ITO B 3TOM cJIY'Iae MaKCHMH3an;HH ~HHHOH ~HarOHaJIH napaJIJIeJIO­

rpaMMa 3ICBHBaJIeHTHa MHHHMH3aUHH era ICOPOTICOii ~HarOHaJIH, TO'lHee, nyCTb 

d (2, k; X) = max min IIoc1 - (X211 , 
""~x at.a2E"", 

TaK Ha3hlBaeMhle ynaKoBo'lHble KOHCTaHTbI. Tor~a ecJIH B X BhlITOJIHHeTCH npa­

BHJIO napaJIJIeJIOrpaMMa, TO 
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TaK 'ITO 3a,naQH BbI'IHCJIeHHH CTpyKTypHbIX H yrraKoBo'lHbIX KOHCTaHT B nOM 

CJIy'lae 3KBHBaJIeHTHbI ,no Tex rrop, rrOKa ,neHCTByeT rrpaBHJIO rrapaJIJIeJIorpaMMa, 

npH ero HapYUleHHH 3a,nallH "paCCJIaHBaIOTC}I". 

CTPYKTypHble KOHCTaHTbI MO)I(HO rrOHHMaTb H KaK JIOKaJIbHyro xapaKTepH­

CTHKY 3arrOJIHeHH}{ Bcero rrpOCTpaHCTBa e,UHHH'IHbIMH UlapaMH. 

HMeeTC}I O'leHb rJIy60KaH CBH3h CTPYKTypHbIX KOHCTaHT C 'IHCJIaMH TypaHa. 

llyCTb n~k;;::/~ 1 - neJIhIe 'IHCJIa, rryCTb T(n, k, I) 0603Ha'laeT TO HaHMeHb-

Ulee m, ,nJI}I KOToporo cymeCTByeT m-qJIeHHoe ceMeHCTBO F={sli)}, 1 ~i~m 
H3 l-rro,nMHo>KecTB S/~Sn (MHO>KecTBa Sn={ap a2 , ••• , an} H3 n 3JIeMeHToB) 

TaKoe, qTO 

BbI'IHCJIeHHe T (n, k, I) ecTh KOM6HHaTopHaH rrp06JIeMa TypaHa, CM. [7]. OKa-

3hIBaeTC}I HMeeT MeCTO CJIe,nYIOlU,a}l 

TEOPEMA. llycm& n~k~/;;::l, a X - AUHeUHoe HOpMupo8aHHoe npo­
cmpaHcm80, m020a OAR 8CRK020 an~X HauoemCR no KpailHeU Mepe T (n, k, I) 
nOOMHO)KeCm8a a/~ an maKUX, llmO 

11 ~ IX 11;;::8 (I, k; X). 
exEa, 

)1,OKA3ATEJIbCTBO. Ha MHO>KeCTBO TO'leK an KaK Ha BepUlHHax nOCT­

POHM I-rpal\> GI c;;, Cl (an) rro rrpaBHJIY: 1 TOqeK a/~ an C'IHTaeM 3a O,UHO l-pe6po 

TOr,na H TOJIhKO TOr,na, KOr,na P': IX 11;;::8 (I, k: X). PaccMOTPHM rroCTpoeHHhlH 
exEa, 

TaKHM 06pa30M I-rpal\> G', OH co,nep>KHT no KpaHHeH Mepe T (n, k, I) pe6ep, 

nOCKOJIbKY B npOTHBHOM cJIY'lae, COrJIaCHO onpe,neJIeHHIO T (n, k, I) 

3 a~~ an: 'v' a/~ aZ 112: IX 11 <8 (I, k; X), 
exEa, 

HJIH, 'ITO O,nHO H TO)l(e, 

HO TOr,na 

CTaJIO 6hlTh 

min max 11 L IX 11 <S (I, k; X), 
ak~X a,~ a,. ex.''::a, 

HO 3TO rrpOTHBOpe'lHT orrpe,neJIeHHIO S (I, k; X). 'I T.,n. 

HeKoTopble 'IaCTHhle CJIyqaH 3TOH TeOpeMhI 6bIJIH H3BeCTHbI H paHhUle. 

Ho HMeHHO ,naHHaSl 06I1lHOCTb n03BOJIHJIa nepeHecTH npHJIO>KeHH}I B 6aHaXOBO 

npOCTpaHCTBO. llpHBe,neM O,nHH pe3YJIbTaT KOTOPblH rrpHHa,nJIe>KHT B. ApeCTOBY 

H B. Eep,nhlUleBY, (npHBo,nHTC}I C COrJIaCHSI aBTopOB). 
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TEOPEMA. flycmb B 6aHaxo13o npOCmpaHCml30, moziJa ~(2, 3)=inf8(2, 3; 
B 

B) = 2/3, ziJe inf oepemcfl, no 6ceM 6aHaxo6blM npocmpaHCml3aM. 

,n:OKA3ATEJlbCTBO. TIoKax<eM cnepBa, 'ITO .n;JHI BCHKoro 6aHaxoBa 
npocTpaHcTBa 8 (2, 3; B)~2/3; nOJIOX<HM h = rnax 11 ~ IX 1', H nYCTb 0"3 = {1Xl> OCz, 1X3}' 

G2~G3 "'EG2 

Tor.n;a eCJIH IXI + IXl = Zp 1X1 + 1X3 = zZ' IXZ + 1X3 = Z3' TO 1I ZII/ ~h B CHJIY onpe.n;eJIeHHH h, 
1 

HO Tor.n;a 1X1=-(Zl+ZZ-ZJ, 3Ha'IHT 
2 

1 3 
1 =!I 1X11/~2(!lzllI +11 zzl/ +1/ z311)~2h, 

V 0"3~B rnax "~IX 11 =h~2/3, 
G2kG3 "'EG2 

3Ha'IHT 8(2, 3; B)~2/3. 
,n:OKax<eM Tenepb 06paTHoe HepaBeHCTBO, paCMOTpHM )J;JIH noro TpeXMep­

Hoe npOCTpaHCTBO 11 H TpH BeKTopa H3 Hero 

OCI ={1/3, 1/3, 1/3}, IXz ={ -1/3, -1/3, 1/3}, oc3 ={1/3, -1/3, -1/3}, 

nOCKOJIbKY 11 x + y //11 = ~ ! Xi + YI I, TO JIerKO BH.n;eTb 'ITO B .n;aHHOM cJI)"Iae 
i 

11 IX, + 1X211 = // IXz + 1X3/! = IllXz + 1X3 11 = 2/3. H T . .n;. 

AHaJIOrH'IHbJH pe3YJIbTaT .n;JIH CJIY'IaH rHJIb6epTOBa npOCTpaHCTBa 6bIJI 
nOJIY'IeH .u;. KaTOHOH [3], KOTOPbTH nOKa3aJI, 'ITO 8 (2; 3; H) = 1. 3TO B qaCTHOCTH 
n03BOJIHeT CpaBHHTb BepOHTHOCTHble npHJIox<eHHH nOCJIe.n;HHX .n;BYX TeopeM 
B CJIyqae rHJIb6epTOBa 

(fl{ 11 ~ +"fj II~x}~ 1/2(fl {II ~ lI~x}2 
H 6aHaXOBa 

(fl{I/~+"fjI/~ ~ x}~ ~ (fl{ll~I:~x}Z 
npOCTPaHCTB; 3.n;eCb ~ H "fj - He3aBHCHMbJe H o.n;HHaKOBO pacnpe.n;eJIeHHbJe B X 
CJIY'IaHHble BeKTOpbJ. 
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v. CTpyraYPHo-BeKTOpHhle DOKPLlTRB. 

nYCTb ~ = {al' a2, ••• , am ••• } - HeKOTopoe (KOHetJHoe) MHO)l(eCTBO, 

a < - 6HHapHoe OTHOIIIeHHe Ha HeM. nYCTb V, - 0603HatJaeT MHO)l(ecTBO 

BceX t - MepHbIX BeKTOPOB V = (VI' V2 ' •• , , v,) TaKUX, tJTO Vi E~, i = 1, 2, ... t. 
BBep;eM Ha 3TOM MHO)l(eCTBe BeKTopOB V, 6HHapHoe OTHorneHHe ~ no npaBIDIY 

'Vu, vEVt u~V~t4==<Vi'VI' l~i~t. 

PaccMaTpHBaeTCSl np06JIeMa nOKpbITHH, o6maSl nOCTaHOBKa KOTOPOH TaKOBa: 

nYCTb Q, p~ Vr, KaKOBO TO HaHMeHbrnee Q' ~ Q, P;JIH KOToporo 

ITPHHHTO, op;HaKO, ee 41opMYJIHPoBaTb P;JIH HeKOTopbIX CneIJ;HaJIbHbIX nop;MHO­

)l(eCTB MHO)l(eCTBa V" HMeHHO, eCJIU Ha V, BBeCTU HeKOTopoe OTHorneHHe 3KBH­

BaJIeHTHOCTU, nopo)l(p;alOmee pa36ueHue Vt Ha HenepeceKalOmueCH KJIaCCbl 3KBH-

BaJIeHTHOCTU V~i), TaK tJTO 2: V}i) = V" TO B KatJeCTBe Q H P 06bI'lHO paCCMaTpu-
I 

BaIOT vf) U V~k) - KaKUe-TO U3 3TUX KJIaCCOB. B pSI,lJ,e CJIYtJaeB npHHaP;JIe)l(HOCTU 

BeKTOpa KJIaccy 3KBHBaJIeHTHOCTU yp;aeTcH up;eHTHrPHIJ;upOBaTb co 3HatJeHUSlMH 

HeKOTopoii "BeCOBoii" 41YHKIJ;mr. PaCCMOTpUM HecKOJIbKO KOHKpeTHbIX 3ap;atJ. 

ITYCTb (~, <) = (r} (Sn)' ~) eCTb 6YJIeaH (UJIU n-MepHbIH rnnepKy6), TaK 
'lTO JII06aH KOMnOHeHTa Vi 3TO eCTb HeKOTopoe nO,LJ;MHO)l(eCTBO VI ~ Sn MHO)l(eCTBa 

Sn H3 n 3JIeMeHTOB; 3anHCb I v,I 0603HatJaeT tJUCJIO tJJIeHOB 3TOrO nOp;MHO)l(eCTBa, 

TaK 'lTO 0 ~ I Vi I ~n. PaCCMOTpHM HeCKOJIbKO cnOC060B 3a p;aHIDI OTHorneHHH 

3KBHBaJIeHTHOCTU Ha MHO)l(eCTBe BeKTopOB Vt ,l1;JIH 3Toro CJIYtJaH 

B 3TOM cJIYtJae BCHKHii KJIaCC 3KBHBaJIeHTHOCTH op;H03HatJHO onpep;eJIHeTCSl "Beco­

BbIM" BeKTOpOMr =(rl' r2 , •• , rt) rp;e O~ri~n, i= 1, 2, '" , t. ITYCTb k HT -
p;sa TaKHX BeKTOpa, npHtJeM kl ~ li' i = 1, 2, ... , t, Bonpoc 3aKJIlOtJaeTCSl B Ha-

XO)l(,lJ;eHHU HaHMeHbIIIero nOKpbtruSl KJIaCCa v}k) KJIaCCOM V?" B 3TOM cJIYtJae 

otJeBH,l1;Ha CJIeP;YIOmaSl 

TEOPEMA. l[UCIlO 6eKmopo6 U3 Vf> 6 HaUMeHbUleM nOKpblmuu Kllacca V~k5 
KllaCCOM V?' pa6HO 

t 

IT T(n. ki' li), 
I-I 

zoe T IlUCIlO TypaHa. 

nYCTb G,-0603HMaeT HeKOTOpylO rpynny t-nop;CTaHOBOK, nOJIO)l(HM Torp;a 

TaK 'lTO 3KBHBaJIeHTHOCTb ("') OTBetJaeT TOMY CJIYtJalO, Kor p;a Gt COCTOUT TOJIbKO 

U3 TO)l(,lJ;eCTBeHHoii nop;CTaHOBKU. ECJIU Gt-CUMMeTpUtJeCKaSl rpynna BceX t-nop;­
CTaHOBOK, TO "BeCOBoii" 41YHKIJ;ueii CJIY)l(aT HeynopSlp;OtJeHHble CUCTeMbI COCTOJl­

IJJ.He U3 t tJuceJI. 
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M B 3TOM lfaCHOM CJI)"fae 3a.ualfa He perneHa. 

TIYCTb Tenepb OTHorneHHe 3KBHBaJIeHTOCTH 3a.uaeTCH no npaBHJIy: 

t t 

Vu, vEVtU~ V8 L IUII= L IVII 
1~1 1=1 

3.ueCb BCHKilli KJIaCC xapaKTepH3yeTcH O.uHHM "BeCOBblM" lfHCJIOM; eCTeCTBeHHO 

pacnpocTpaHHTb 3TOT CJIYlfaH Ha paBeHCTBO KaKHX-TO <PYHKll;HOHaJIOB onpe.ue­

JIeHHbIX Ha Vt • 

TIpHMepOM HHoro (ell:, <) MO)I(eT CJIY)lGITb JIHHeHHo-ynopH.uOqeHHOe 

MHO)I(eCTBO, B 3TOM CJIyqae BCHKHH BeKTOp V E Vt MO)I(HO HHTepnpeTHpOBaTh 

KaK HeKOTopoe MYJIbTHMHO)I(eCTBO, B KOTOPOM i-bIH 3JIeMeHT nOBTopeH Vi pa3. 

HeBeJIHK nporpecc H B 3TOM CJI)"fae, CM [lJ. 
HaKOHell;, reoMeTpHlfeCKHe HHTepnpeTall;HH npHBo.uHT K HCCJIe.uOBaHHIO 

CJI)"faH Kor.ua (c/I:, =<) HMeeT BH.u 

((2 

TIpHBe.ueHHbIe BbIUIe npHMepbI 3a.uaBaeMbIX Ha Vt OTHorneHHH 3KBHBaJIeHT­

HOCTH HMeJOT CMblCJI H .uJIH BCHKoro (cit, =<) B CJI)"fae Kor.ua =< lfaCTHlfHbIH 

rropH.uOK, rrOCKOJIbKY BCHKoe lfaCTHlfHO yrropH.uOlfeHHoe MHO)I(eCTBO BJIO)I(HMO 

B HeKOTopbIH rHrrepKy6. 

MMeeTCH HeCKOJIbKO KOHKpeTHbIX peaJIH3all;HH 3TOH rrp06JIeMbI, TaK eCJIH 

t= 1, TO HMeeM rrp06JIeMY rrOKpbITHH B yrrpH.uoqeHHOM MHO)I(eCTBe (cII;, =<), 
eCJIH rrpH 3TOM (cit, =<) = (1jJ (S,J, ~), a 3KHBaJIeHTHOCTb 3a.uaeTCH JIJ06bIM H3 

npHBe.ueHHblX Bblrne cnoco60B, TO nOJI)"faeM np06JIeMY TypaHa; eCJIH )I(e (ell:, =<) 
= (t)) (SI)' ~) t = n, TO .uJIH CJIYlfaH ( ~) r.ue Gt-CHMMeTpHlfeCKaH rpynrra HJIM 

,r(JIH CJIyqaH (~) onHTb-TaKH nOJI)"faeM np06JIeMy TypaHa. 3.ueCb H Bblpa)I(alO 

CBOIO 6JIaro.uapHOCTb H. H. KY3JOPHHY 03HaKOMHBrneMY MeHH C HeKOTopblMH 

Cnell;HaJIbHbIMH CJIyqaHMH 3TOH np06JIeMaTHKH. 
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