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OI'PAHNYEHHO KOMBMHATOPHO-CEJIEKTOPHBIE
MHO>XECTBA

J.1. UBAHOB, O.B. UBAHOBA

IIPEAMBY/IA. B mHacrosmeil crarbe pacCMaTpUBAETCS BOIPOC O
KJTacCupUKAINN COOCTBEHHBIX TTOIMHOYXKECTB MHOXKeCTBa N =
={0,1,2,3,...} mocpencTBOM YaCTHYHBIX OyiaeBbIX GyHKIWiA. s
MTPOM3BOJIBHON JaCTUYIHON OyseBo#t (byukiuu § onpeaeseHo moHs-
Tre S-OrpaHuYeHHO KOMOMHATOPHOIO-CEJIEKTOPHOTO MHOXKECTBA, KO-
TOpOE ABJIAEeTCs 06O0IIEHUEM TOHATHUS [3-CEIEKTOPHOIO MHOXKECTBA
[1]. TIoMHOCTHIO ONMMCAHBI KJTACCHI STUX MHOXKECTB, BBISBJIEHBI COOT-
HOIIIEHUST MEXKIY STUMHU KJIACCAMU IO BKJIIOYEHUIO.

KurtoueBbie ciioBa: KOMOMHATOPHBIE MHOXKECTBA, KOMOWHATOPHO-
CEeJIeKTOPHBIE MHOYKECTBA, OrPAHNIEHHO-KOMONHATOPHDBIE MHOYKECT-
Ba, OrPAHUYEHHO KOMOMHATOPHO-CEJIEKTOPHOI'O MHOKECTBA.

ABSTRACT. This article discusses the issue of classification of their
own subsets of N = {0,1,2,3,...} by means of partial Boolean
functions. For an arbitrary partial Boolean function S defines the
notion of -limited combinatorial-selector set, which is a generaliza-
tion of the concept of S-selector set [1]. Fully describe the classes
of these sets, the relationship between these classes by inclusion.

Keywords: combinatorial sets, combinatorial-selector sets, limited-
combinatorial sets, limited combinatorial-selector set.

1. BBEJIEHUE

ITpesncrapiennas paboTa SBISETCS JIOTHYECKUM TPOJIONIKeHneM cratbu [11], B
KOTODOii paccMaTpuBaroTcs noaMuoxkecTsa Muoxkecrsa N = {0,1,2,3,...} ¢ roukn
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3penHus ux kjaccudukauu nocpeacrsom oynesbix Gyukiuuii (B®@) u apdexrusaoii
BeraucIuMOocTH. Hawano takoit Kinaccudukamun momoxkua K. JIKoKy1, ompeaens
LOJIyPEKYPCUBHOE MHOXKeCTBO [8], kak muoxkecrBo A C N, jyisi KOTOPOI'O CyILECTBY-
eT BCIOIy ompejesennas perancinmas Gyarmus f: N X N — N takas, 94To

(V) (Vy) (f(z,y) € {z,y} A ((x(2) V x(v) =1 & f(z,y) € A)),

TIe XA — XapakTepuctudeckasi (pyHKIusd MHOXKeCTBA A, TO €CTh

l,ecu t € A;

t) =
xa(®) 0,ecm t ¢ A.

Kak Buano, B onpemeennn yaacTByeT OyeBa pyHKIUs — Au3bioHKINA. [1o amna-
giorun A H. Jlerres npejiozxKuii UCIOJIb30BaTh B OLPEIEeHUH [IPOU3BOJIbHYI0 B®
[, Ha3BaB TaKWe MHOXKECTBA J-KOMOWHATOPHBIMA, & UMEHHO, MHOKECTBO A Ha3hIBaA-
ercs [-KOMOWHATOPHBIM, TJe 5 — Mpou3BOIbHASA Nn-MecTHas B, eciu cymecTByer
Nn-MeCTHAas BCIOAy OmpeaesenHas Ha N BbraumcinMas (QyHKIUS f, TpUHAMAIONA
3HadeHusd u3 [N, Takas ITO

Ve, .o xn) (B(xal(z1), ... xalzn)) =1< f(z1,...,2,) € A) .

HaknaapiBas orpannyenus Ha pyHKUUIO f, a MMEHHO, HOTpeboBaB, 4T00bI (PYHK-
st f ObLIA CEJIEKTOPHOM, T. €.

Va1, ey ) (f(@1, oy n) € {x1, ..y 20 }),

OPUIEM K OITPEIEICHUIO TOHATHS 3-KOMOUHATOPHO-CEJIEKTOPHOTO (3-CEJIEKTOPHOTO)
MHOXKecTBa [1, 4]. A MeHsis B HEM 9KBHBAJEHTHOCTh HA MMILIMKAIUIO, TTOJIYIUM
olpe/ieieHre [S-UMILIMKATUBHO-CeJIeKTOPHOro MHOXKecTBa [3]. Paccmarpusas B Ka-
gecTBe f MPOM3BOJIBHYIO YACTHYHO BBIYUCIUMYIO (DYHKIMIO, TOJYyYUM ONpeesie-
HUS CJ1a00 [S-UMILIUKATUBHO-CEJIEKTOPHOIO U 3-KOMOMHATOPHO-CEJIEKTOPHOIO MHO-
KECTB, KOTOPBIE M3YUEHBI U MOJIYIE€HBI COOTHOIIEHNS MEXKIY WX KJIACCAMHU B pabo-
tax [2, 5-7, 9, 10].

OrpanuyeHHO-KOMOMHATOPHbBIE MHOXKECTBA, OlUCAHHbIE B pabore [11], aBisiorcs
00001IeHreM TIOHATHS [3-KOMOMHATOPHBIX MHOXKECTB IIOCPEICTBOM 3aMEHbI BCIOILY
onpejesentoit B® na wacruunyio. B macrosmeit crarbe pacemarpusaorcs OK-
MHOXKECTBA C JIOTIOJHUTEHFHBIM TPEOOBAHUEM CEJIEKTOPHOCTH (DYHKIWH f, TOJTHO-
CTHIO OTMCAHBI KJIACCHI 9TUX MHOYKECTB M YCTAHOBJIEHBI UX COOTHOITIEHWIO MO BKJIIO-
YEHUIO.

2. OCHOBHBIE PE3YJIbTATHI

Bynem nazwiBars BO [ wacmuyunoti, ecam Xors Obl IJi OAHOTO U3 HaOOPOB
(017 R ,Qn) S {O, 1}"
suadenue B® [ nwa srom Habope ne oupegeseno (5 (61,...,0,) 1).
Yacruano BbraucimMmast QyHKIms f HA3bIBACTCS ceaexmophod, eciu

Va1, ... xn) (f(z1, .. szn) 4 = fle, .. zn) € {21, .., 20 }),
rae f(x1,...,2,) | 03Ha4aer, uro 3navenne byHkuuM f(21,. .., Ly ) ONPEIEIEHO.
IMonmuoxkectBa MuoxkecrBa N = {0,1,2,...}, paccmarpnuBaemble B cTaThe, I10-
JlaraeM OTJIMYHBIME OT & 1 N.

Omnpenesenne 1. Muoowcecmeo A C N = {0,1,2,...} nasweaemes B-ozparuuentio
rKomburnamopno-ceaexkmoprom (S-OKC), ecau cywecmeyem n-mecmuas 4aCmusHo
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BHINUCAUMAA cenekmoprad Pynkyua f maxas, «mo 0if 6cex, Ti,...,Tn € N 6bi-
NOAHEHDL YCAOBUA!

(7’) f(xla"'vxn) T“:;}ﬂ(X(xl)vaX(wn)) T’

(i) f(x1,...,2n) €A B(x(21),...,x(2n)) =1,
2de x — zapaxmepucmuveckas Gynryua muoocecmea A. B amom cayuae 2060pum,
wmo A aeasemca B-OKC mHootcecmeom ¢ coomeememeyouwets 4acmuuHo 6biuuc-
AUMOT cenexmoproti dynryuet f.

Hazosem yactuunyio B® 8 donycmumot , eciin OHa He SBJISETCsS HULIE HE OlIpe-
Jesiénnoit u cymecrsyer xors 6ol ogHo S-OKC muoxkecrBo A, takoe uro A # &,
A # N. llousarue momycrumoit B® HECKONBKO OTIMYAETCS OT AHAJOTHYHOTO OMpe-
Jesiennsi B crarbe [11], HO B o0onx BapuMaHTax O0OYyCJIABIMBAETCS MCKJIOYEHWEM U3
PACCMOTPEHUST TPUBUAIBHBIX CITy9aeB.

Bynem obosnauarb kiacce Beex nepeuucaumbix Muoxkecrs — Eq, a Eg = {X :
X = N\Y,Y € E;} — kjacc MHOXKECTB, UMEIONIUX MEPEIUCIUMOE JOTNOTHEHUE.
Torna R = Eg N E; — Kjacc BceX BBIUUCIUMBIX MHOKECTB.

PaccmoTpuM psif BCIIOMOTATEIBHBIX YTBEPIKICHUN, HEOOXOIUMBIX [IJIsi TOKA3a-
TEbCTBA OCHOBHOTO PE3YJIbTATA.

JIemma 1. Ecau B-donycmumas B®@, mo 5 (6,...,0) #1—0 € {0,1}.

Jokaszameavcmeo. Ilycrs A sapiserca S-OKC MHOXKeCTBOM ¢ COOTBETCTBYIOLIEH
YACTUYHO BBIYUCIMMON CEIEKTOPHON (yHKIMeR f A MOAXOMSAINEH TOmyCTUMON
B® 3, ap — dpurcupoBaHHDBIE FJIEMEHTHI, TAKHE UTO

€ Aecn 6 =1
0 N\ A, ecmu 6 = 0.
Torna f(ag,...,ap) = ag (wnu xe f(ag,...,a9) 1), nosromy 5(6,...,0) = 0 (um

B0,....0)1). O

JIemma 2. Jlioboe sviuucaumoe mnoosicecmeo aeasemesa -OKC mruooicecmeom das
ecakoli donycmumot wacmuwrol BD 3.

Jokaszameavcmeo. Ilycts A € R, u  — npousBosbHAs JOMYCTUMAsT N-MECTHAS
gacrudnas BO. Qupeesum n-MeCTHYI0 YaCTUIHO BBIYACTUMYIO (DyHKIUIO

f(x1,...,z,) caenytommm obpazom: ecan B (xa (1),...,x4 (Tn)) T, TO cuntaem
flar, .. zn) T ecmm B(xa(z1),..., x4 (zn)) = 1, To momaraem f(xq,...,2,) = ;,
rjie ¥; - 9JEMEHT C HaWMEHBITUM HOMEpPOM, TakKoil 4ro: x; € A, 3amerum, Ta-
KO#l x; Bcerma Haiimérca ana momyctumoit B® mo smemme 1; aHATOTHMYHO, €CITH

B(xa(z1),...,xa(zn)) =0, T0 f(21,...,2,) = &, TO€ T; - JEMEHT C HAUMEHb-
MM HOMepOM, Takoit uro: z; € (N\ A)N{z1,...,z,}. Taknm o6pa3oM, MoIy<mIH,
aro MHOXKeCTBO A saBisiercs S-OKC ¢ 9acTU9HO BBIYUCIMMON CEIEKTOPHOM (DYyHK-
et f. O

IMockonbky Beskoe [-OKC muoxkectBo smasiercs u [S-OK, caemyromast gemma,
SIBJISIETCST TIPSIMBIM CJIEJICTBHEM JIeMMbI 2 crarbu [11].

Jlemma 3. Bceaxoe 3-OKC mHooicecmeo unt a6AAeMEs NEPENUCAIUMBLM, U UME-
em nepenucaumoe Jonosrerue, oas A0bot donycmumoti wacmuywnott 5@ G. O
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B crarbe [1] ommcanbr B-ceneKTOPHBIE MHOXKECTBA, KOTOPbIE MOYKHO TIOJIYIHTh,
ecqu B onpeziesiennn 3-OKC muOoX)ecTBa BMecTo gactuanoit B ucnonb3oBarh BCo-
Jly OIPEJIETIEHHY0, IIPU STOM YACTUIHO BHIYUCIUMAs CEJIEKTOpHAs (DYHKIHS CTAHET
BCIOZIy OmnpeneeHHo. JIoKa3aHo, YTO CeMelCTBO (3-CEIEKTOPHBIX MHOYKECTB COB-
magaeT Jud0 ¢ CeMEHCTBOM BBIYUCIUMBIX, JIMOO C CEMEHCTBOM TOJIyPEKYPCUBHBIX
MHOZXKeCTB [1].

Bameuanue. Ciienyer orMeruTh, 9TO B yKa3aHHOH crarbe [1] u3 paccmorpenus
ucksrovyaercs roxaecrsennas BD [ (x) = x, mius KOTOpPOii JI060E OAMHOKECTBO
MuoxkecTBa N gBjsteTCst B-CEIeKTOPHBIM MHOXKECTBOM.

JIemma 4. Ecau wacmuywnas BD 8 maxas, wmo $(0,0,...,0) 1w 5(1,1,...,1) 1,
uau, ecau $(0,0,...,0) L uB(1,1,...,1) ], mo arwboe B-OKC mmnoscecmeo viuuc-
AUMO.

Joxasamenvcmeso. Ilycrs 5(0,0,...,0) 1, paccMOTpuM 3HAYEHUS
B(1,0,...,0); 8(0,1,...,0);...,5(0,0,...,1).

Ecu xoTst 661 OMHO U3 HUX OIPEIETIEHO, TO, KAK CAEIyeT U3 JOKA3ATETIHCTBA JIEMMBI
2 [11], A € E;. lnaue, B kaxaom u3 n nabopos 3amenum oxud u3 0 va 1. Eciu
X0TsT ObI OIHO W3 TOJIyYEHHBIX 3HAUeHUil Oymer ompemesneHo, To Takxke A € Ejp.
IIpomomkas yka3zaHHYIO TIPONEAYDPY, B Jio6oM ciaydae moxyunm A € E;, tak kak

B® 8 me sBngercsa uurae He onpeneseHHoil. Anajorumuno, eciu S(1,1,...,1) 1,
ro B-OKC muoxkecrso A € Ey. Caenosaresnbho, eciu 3uadenus (3(0,0,...,0) u
B(1,1,...,1) e oupenesennl oguoBpemenno, o A € R.

Hanee, nycts mas wactuunoit B® S : £(0,0,...,0) |, 8(1,1,...,1) | n naa
Hekoroporo Habopa S(1,...,1,...,0,...,0) 7. Mensist 0 Ha 1, Ha HEKOTOPOM TIAre
mostyunMm A € By, a mensas 1 ua 0 — A € Eg, 7. e. A € R. O

Jlemma 5. Jlasa byseevix dynryud

0,ecru by =...=0, =20
Bo (01, ..., 00) = '

T, unave ,
cemeticmeo Bg-OKC mnooicecme cosnadaem ¢ xaaccom Ey.

Zloxazameavcmeo. Tlo nemme 3 Bop-OKC A € Ey. C npyroii cTOpOHBI, J1000€ Tiepe-
yucnumoe (KorepedncianMoe) MHOKecTBo B siBisiercss S-OKC muOXKecTBOM € ga-
CTUYHO BBIYUCIUMOl CETEKTOPHON (hYHKIIMEH ¢, KOTOPYIO MOXKHO TOJY4IUTh TIepe-
qucssas maoxkecrso B (N \ B):

X1,€CNH Z1,...,Zn € B (N '\ B)

g(x1, .y xy) =
1, B IPOTHBHOM CJIydae .

O

Bocmosb3yemMcst TOHATHSAME W TepMUHAMH, cOPMYINPOBaHHBIME B padore [11].

Onpepestenne 2. [11] Cyowcenue wacmuunol 6yaesot dynruyuu B (t1, ...,tn), no-
Ayuennoe 3amenot (n —m) ee nepemennvit t; ., ....,t;,,1 <m < (n—1) na xon-
cmanmo, 0;, € {0,1},p € {m +1,...,n}, maxoe, wmo dynxyus B (ti,...,t;,)



148 J.11. UBAHOB, O.B. IBAHOBA

cmanosumca 6crody onpedesernott BD, nasvieaemca cyscenuem no nepemerHvim
tiyy...,t; Ha Habope KoOHCMAHM (9%“, ceey 6’%) :

Br (tiys-tin) =B (tiys-tin) [Oinsrs---1 000 ]

Omnpenenenne 3. [11] Cyorcenue nazweaemes MAKCUMAADHILM, €CAU OHO 6CIHOJY
onpedesennoe u dasn amobozo j € {m+1,...,n}, 6yresa Pynryus

61j (ti17 (R 7tim ) tij)[eieru RN 9723;1 ; 9ij+1 PR 70in)
cmanosumes wacmuunoti B das 1106020 HabOpa KoHcmMaHm.

JIemma 6. Ecau B® (t1,...,t,) donycrkaem cyowcenue no nepemertoimt;, ... t;
Ha HAbOPE KOHCMAHT (HimH, ceey 0%), npuuem cyuecneyrom Lt € {ima1,...,in},
l # t, maxue wmo 0 = 1 — 0, mo cemeticmeo B-OKC mmuootcecme cosnadaem ¢
KAGCCOM BVMUCAUMDLT MHONCECTNS.

Jlokazamenvcmeo. TlepenMeHOBBIBAS, €CTH HYKHO, TEPEMEHHBIE, 0e3 OrpaHuIeHNs
OOIITHOCTH MOYKHO CIHUTATh, UTO CyKeHne OyaeT Mo MepBbIM M IepeMeHHBbIM. Ecmm
[ yIIOBJIETBOPSIET yCJIOBHIO JIEMMbI, TO JJIs MAKCHMAJIBLHOIO Cy2KEHUsI

B,y tm) [Omaty -0y, 1—0, ..., 60,]
cymectBytoT HabopbI (01, ...,0,,) u (41, ..., 0my), Takue 410

BO1,. .. O Ot 1= 0, 1 =0, 00) 1,
Bty Oms Omgtse s 0 0,0, 00) 1.

Torna, n3 gokasaresnbcria JemMbr 2 [11], 8-OKC Gyzer nepeducanMbIM 1 Korie-
peIucCJInMbIM OJJTHOBPEMEHHO, T. € BBIYHCJIUMBIM. O

Mozker okazarbcs, 4o B® [ 1101ycKaeT HECKOJIbKO MAKCUMAJIbHBIX Cy2KEHMIA.

Omnpenesienne 4. [11] HocredosamerbHocmvro mMakcumarbvx cystcenuti oas BP
B nasvieaemca HabOP 8CET BOZMONCHILT €€ MAKCUMBALHOLL CYHCEHUL:
B (ti1, taz, - sty ) = B (t11s trzs -5 b1y ) [O1(er41)5 Ok 42)5 - - -5 O1n ) »
1 < k’l <n,
B2 (ta1,tao, ... tag,) = B (Lo, taz, ..., tok,) [02(k2+1)a O (kyt2)s - - - 5 9277,] )
1 <ky < n,
ﬂr (tT].) tr27 e 7trk,~) = B (trla t’l‘2) cee atTkT) [er(errl)v er(kr+2)7 o aarn] 3
1<k.<n

Onpenesienne 5. [11] Byiesa pynryus HA366GEMCA PAZAOHCUMOT, ECAL 0N KAIHC-
dozo i (1 < i < 1) Pynryuu nocaedosamesbHOCTU MAKCUMANHBT cydHceruts B;
NOAY“EHbL 1A Habopar odnux u mex oce kowemanm (0,...,0),60 € {0,1}
Bi(tin,tia, - stk ) = B (tin, tiz, - tany ) [0,0, ..., 0], 1 < kg <,
B2 (ta1, taz, - - - s tak,) = B (ta1, taz, - - -, ok, ) [0,6,...,0], 1 < Ky <,

/87' (t7"17t7“2a s 7tTkT) = /B (tTlat'r'27 ce 7t7"kr) [0707 s 70] ) 1 < kT <n,
a 8 OCMANDHHBLL CAYUAAT 3HAYEHUE ﬁ He onpede./LeHO.

Jlemma 7. Ecau donycmumas wacmuynas 6ynre6a GUHKUUA He ABAAELMCA DA3NO-
AHCUMOTE U OMAUNHG OM GYHKYUT
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0,ecru by =...=0, =20
Bo (01, .., 00) = '

T, unave ,
mo moboe B-OKC mnoorcecmseo A bydem swviuucaumoim (A € R).

Zloxasameavcmeo. 1lo nemme 4, nas GyHKIMA, OTHOBPEMEHHO OMPEIEIEHHBIX HJIH
OTHOBPEMEHHO HEOIPEIeIEHHbIX Ha HAbOpax u3 «Hyseh» u «eaunuily, S-OKC mHO-
KecTBa Oy/IyT BBIYUCTUMBIMHA.

Nnaue, nycrs B(0, ..., 0) |. Tak kak BD He siBiisiercsi pasiioKUMOR U OTJIIMIHA OT
dyukuuit By, 3HaUUT, CymecTBYET HAOOP TePeMeHHBIX (6e3 OrpaHuvYeHust OOIIHOCTH
cautaeM ti,to,...,tk, 1 < k < n), HE BXOAAIIUX OJHOBPEMEHHO HU B OJHO W3
MAKCUMAJIbHBIX CyzKenuii, Takoit aro B(t1,to, ..., tr, tpt1, ..., tn) | IpU

t1=1—0,to=1—-0,....t, =1—-0,1 §k<n,tk+1 =0,..t, =06.

Sadukcupyem 10T HAOOP KOHCTaHT. ECIU OKaxKeTcs, 9TO MepeMeHHast 1 BXOIUT
B OJHO M3 Cy’KeHui!l HAa HAOOpe U3 COOTBETCTBYIOIIMX KOHCTAHT JAaHHOIO Habopa,
o mpn k = 1, momyunm B(0,...,0) 1. Ilosromy k > 1, u, ecim 370 MAKCUMAJb-
HOE Cy’KeHWe IO OJHOU mepeMeHHoi, To mo jgemme 6 cemeiictBo -OKC muOMXKeCTB
conasiaer ¢ kaaccoM R. nade, momaras, 9To mepeMenHas t; TakK »Ke yIaCTBYeT B
9TOM MaKCUMAJIbHOM CyzKEHUH Ha HaDOpe ocTaBuxcd KoHcranT u s € {2,3,..., k},
nosyuum k > 2, u moboe S-OKC muoxkecrBo A rak ke nonazer B kiacc R (semma
6). Ecmxe s € {k+1,k+2,...,n},ton—k # 1 (1.x. nnage §(1—6,...,1—0) |)
u caoBa A € R. [Ipomomkas aHaJOruvdHbIe PACCY XK IEHUS, IOy IUM, 9TO CEMENCTBO
B-OKC MHOXKECTB sBJISETCS BBIYUCIMMBIM, WHAYe MPHUJIEM K OPOTHBOPEYHUIO (Tak
KaK t1,ta, ..., HE BXOOAT OJHOBPEMEHHO HU B OJIHO U3 MAKCUMAJbHBIX cymeHHI‘/’I).

Mozker OKa3arbCs, 9TO HU OJHO M3 MaKCUMaJjbHbIX cyxkeHuii B® [ na mabope
KOHCTAHT u3 3a(pUKCUPOBAHHOIO HAOOPA HE COJAEPKHUT HU OJHOU [E€PEMEHHOU u3
MHOXKecTBa {t1,ta,...,t;}. Torga, moMeHsB 3HAUEHHe TepeMeHHON ¢, Ha 6, moy-
YUM, 9TO JJIs 3TOro Habopa 3Hadenne B® me ompeneneno u A € Eq_y. aiee,
MIPUCBOMM to 3HAUYEHME 0, U, ecau 3HAYeHHe (PYHKIUH I HOBOTO Habopa Oymer
onpenenerno, o0 A € Egy, a, crano 6eitb, A — Bbramciaumo. Unade, t3 mpucBonm
3Hadenue 6 u npoJo/KuM nporeaypy. Torma, mubo Ha HEKOTOPOM IIAre MOJIy IhM,
aro A € R, mm6o B(6,...,0) T, 4TO TPOTHBOPEUNT YCIOBHIO. O

Onpegenenne 6. Ha306ém cyosrcerue pasaoocumoti BD ocobvim, ecau oo omauy-
HO O KOHCTNAHINGL U OAf HE20 CTPABEJAUBO:

B(1l—-0,1-0,...,1-0)[0,0,...,0] =0, das 0 =0 uau 0 = 1.

Jlemma 8. Jlas 410000 pasaooscumott BP B, donycraroweti ocoboe cyocenue, Kaace
B-OKC mnooicecme cosnadaem ¢ xaaccom R.

Zoxaszameavcmeo. Ilycrs A — f-OKC MHOXKECTBO € 9ACTUYIHO BBIYUCIUMON CEJIEK-
ropHoit ¢pyHukuueil f s pasnoxumoint BO® 5, a k-mecrHas QyHKIms

Blxa(zi)y. - xalx )[L,...,1]: 8(0,...,0)[1,...,1] =1

SIBJISIETCST €€ 0COOBIM CysKeHneM. MoKer OKa3aThCsi, 9TO TPH HEKOTOPOM

l:1<1< k-1 (B cayuae paBeHCTBa MOJyduM HeAOmycTuMyio BD), dbyukius
Ha Habope u3 | «eqununy u (k — 1) «aysneii» npunumaer 3uadenue 1, a u3 (I + 1)
«eqununy 1 (k—Ii—1) «Hyneii» — 0, T. €. ¢ TOYHOCTHIO J0 IEPECTAHOBKH IEPEMEHHBIX
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B(1,...,1,0,0,...,0)[1,...,1] =1
B(1,...,1,1,0,...,0)[1,...,1] =0

Bribepem nammenbiee u3 BO3MOXKHBIX [. O603HaunM B f MEepEMEHHYIO, CTOSIILYIO
Ha (I + 1) mecre 3a x. OTOXKIECTBUM OCTAJbHBIE NEPEMEHHBIE, TPUHUMAIOIIUE B
dyukiym S 3uadenue 0 ¢ y, a npuaumaomme 1 — ¢ z. Torma

6(XA(x)7XA(y)7XA(Z)) : 6(0707 1) = 1a5(1’0a 1) =0

IIycTh g — 9acTUYHO BBIYUCIUMAST CEJIEKTOPHAS (DYHKITUS, TIOJIYIeHHAS U3 f OTOXK-
JIECTBJIEHHEM COOTBETCTBYIOIINX MEPEMEHHBIX, a a € A, @ € N \ A, Torma

g(z,a,0) e A ¢ A,

T. K., BBIYUCIUMasA (QyHKIEA ¢ ONpee/eHa /s Jo60ro apryMeHTa T, 3HAYUT, IPU
x#auzx#a,sepHo g(x,a,a) # x, 4T0 O3HAYALT

x € Aeg(x,a,a) =a.

HOSTOMy, A F9BJISETCS BBIYUCIUMBIM MHOMKECTBOM.

Ecin ocobbiM cyskennem f3 sisisiercst dynkimus 3(1,...,1)[0,...,0] = 0, To, 3a-
mennB Bee 0 Ha 1 m HAo0OPOT, U PACCy KIast AHAJIOTHIHBIM 00PA30M, TIOJLY9UM, 9TO
U B 3TOM Ciydae A aBsercs BLIYACTUMBIM. O

Bameuanue. Ecu xe cyxenue (6e3 orpanudenusi OOUHOCTH - MO MEPBLIM k me-
DEMEHHbBIM) sIBJISETCS KOHCTAHTOM, T. €.

Vo1, .. x6)B(xalx1), ..oy xalze))l,...,0] = 0,0 = 1(0).
to 1o gemme 3 B-OKC mHO)kecTBO A OymeT MepedncinMbiM (KOMEPedHCINMbIM ).
O6parho, 1t JI060ro MepeducaIuMoro (KOomepeuncJauMoro) MHOXKeCTBa B, onpee-
M ysruuo f, nepeunciss muoxkecrso B (N \ B) :

Ty, €CITH BBIYUCTATCS L1, -y Ty
flx1, oy @y Tpg1y e oy ) =

1, B IPOTHUBHOM CIIydae .
Torpa B 6ymer S-OKC MHOXKECTBOM € 9aCTHYHO BBIYHCIUMON CEJIEKTOPHON (DYyHK-

et f.

Teopema 1. las npouseosvhoti donycmumoti wacmuunotli B® B, cemeticmeo [3-
OKC' mmootcecme cosnadaem ¢ cemeticmeom BuluUCAUMBEL mHoocecms R uau ¢
cemeticmeom noaypexypcusuunxr nepevucaumur Ey NS uau ¢ cemeticmeom noaype-
KYPCUBHBLL KONEPEUUCAUMBLE MHoocecms EgN S uau orce ¢ cemeticmeom nepewuc-
aumoir By uau xonepewucaumoxr Ey muoorcecms.

Joxasamenvcmeo. Kak ObU10 m0Ka3ano pamee (1eMma 7), 1 HepasaokuMoit B®
3, moboe [-OKC MHOXKECTBO SABISIETCS BBLIYUCIUMBIM. VCKIIIOYeHHEM SBIISIOTCS
dbyurnun [y, nus koropbix cemeiictBo Bo-OKC muoxkecTB coBmamaer ¢ kiraccom Eg
(memma 5).

Paccmorpum gasee paznokumbie B®. Ilycrs muox)ectBo A siBaisiercss S-OKC
JII HEKOTOPOI passioxkumoii dactudHoii B® [ ¢ coorsercrByomei BblYuCIMMOM
dbyuxumeii f(x1,...,z,). PaccMoTpuM mocsie1oBaTerbHOCTh MAKCUMABHBIX CyrKe-
uuit bysknuu 5 : b1, Ba, - . ., Br. Ecau xors ObI 0HO U3 CyKEHU sIBJISETCS OCOOBIM,
T0 MHOXKeCTBO A Oyaer BoruucauMbiM (1emma 8). Ilosromy, cunraem naHHbIi Ciy-
vaii paccMorpennbiM. MHade, Tak Kak
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Bi(xa(®11), xa(T12), s Xa(T1k, ) = B(xa(®11), XA(T12), s XA (211,))[0, 0, ..., 0]

BCroay ompezenennas B®, To cOOTBETCTBYIOMAs eif BhraucanMast PyHKIHS
fi(x11, 212, .., @1k, ), HONYYEHHAS U3 N—MeCTHON (DYHKIMN f MOACTAHOBKOIL

_ _ _ _ 0
T1(k14+1) = T1(ky+2) = " = Tin = a7,

CTaHeT TaKzKe BCIOJLy OIPEJIeJIeHHON, re a’ — bUKCHPOBAHHBIN JIEMEHT, TAKOI 4TO

0 A,ecmm 0 =1
N\ A, ecan § = 0.

OpHako, HENTb3s yTBEPKIATh, 9TO MyHKINA f1 Oyzaer ceaekTopuoit. [losromy, ompe-
JeTAM 110 Heil k1-MEeCTHYIO BBIYUCIUMYIO (DYHKIHMIO ¢ CIAEAYIONIAM OOPa30M: yUIn-
ThIBas YTBEPXKJEHUE JieMMbl 3 OyueM nepeduciarb muoxkecrso A (N \ A), eciu
6 = 1(0), u nomoxKuM

91 (211, T12, ooy T1ky ) = F1(T11, 12,5 oo Tk, ), €CTH f1 (211, T12, vy T1gy ) # P

Ecan xe f1(z11, 12, ooy T1ky ) = a? u BBrMECIMIOCH TEPBBIM 3HAYEHUE

1 € {11, %125 s T1ky }s

TO HOJIOKUM §1(Z11,L12, .oy T1k, ) = T14. S3AMETUM, YTO TAKOE 3HAYEHUE BHIYUCIUTCS
BCerjia, T. K. Cy?KeHHe He sBJIgeTCs 0cOObIM. Takum 00pa3oM, BEIIuCIuMast pyHKIs
g1 OyIeT CeTeKTOPHOM, & MHOKECTBO A OKaXKeTCsi 31-CEJIEKTOPHBIM C COOTBETCTBYO-
meii dbyskuueit g;. Takne MHOXKecTBa GbIIM pacCMOTpPeHbI B pabore [1], mokasamo,
9TO CeMefCcTBO [-CeIEKTOPHBIX MHOXKECTB COBIAJAeT JTUO0 ¢ ceMeficTBOM PeKyp-
custbix (R), smbo ¢ cemeiicrBom nosypekypcusnbix (S) muoxkecrs. Eciu cusaTb
orpanuveHue u cuurarb GyHKuMo () =  10uycTuMoi, 1o cieayer 400aBUTh K
PACCMOTPEHMIO CEMEHCTBO BCEX TOIMHOMKECTB MHOKECTBA N. YUUTHIBasg TOT (paKT,
qro A € Ey, rme 6 € {0,1}, MoxkHO yTBepKaarTh: A NPUHAIJIEKUT OJHOMY W3
knaccos:Eg, Eg NS, R, 0 € {0,1}.

AHajIoruyHO NOKA3bIBAETCS, YTO MHOXKECTBO A sBiisiercs Takxke fs, . . . , B-cenex-
TOPHBIM MHOXKECTBOM C COOTBETCTBYIOIITUMHE BCIOJLY OIPEIET€HHBIMUA BHITHCIUMBIMHU
byHRIUAMA go, ..., ¢, T. 6. AE K1 NKoN...NK,, Tae

K, e {R,Eyp,EgnS},0e{0,1},i e {1,...,7},
a, cTajo ObITh, A TPUHAIJIEKUT OJHOMY U3 KJIACCOB:
R,Eyp,EgNS,0<{0,1}.

O6paTHO, BO3bMEM POU3BOJBHOE MHOXKECTBO B M3 TOro ke Kjiacca, 94T0 U MHOXKe-
cto A, torna B € Ki1NKyN...NK,, 1. e. B € Kj, nna mo6oro j € {1,...,7}.
Ecau 1j1 HEKOTOPOTo 3HAYeHNs WHIEKCA S OKAYKeTCs, UTO

Bs(xB(zs1), xB(Ts2), -, xB(@s£))[0, .. .,0] = 6 = const, § = 1(0),

OIIPEeIeJIUM COOTBETCTBYIONLYIO (DYHKITHIO

Bl ) Tan, €0l Ty( 41y, - -+, Tsp BBIAMCTATCA B B(N \ B)
S(xla vy Ll Tht1y - - - 7xn) -
1, B IPOTHBHOM CIIydae.



152 J.11. UBAHOB, O.B. IBAHOBA

3mech u Jasee HHAEKC mepeMeHHOM ;;, [ € {1,...,n} ob03HaTaET ee HO3UIMUIO B
PYHKITAAX hjl

B apyrux ciyudaax muoxkecrso B Oyuer (j-cejleKTOPHBIM MHOMKECTBOM, & CO-
OTBETCTBOBATH €My — BCIOAY OlIpeJe/IEHHadA BbIYUCINMaA CeJIEKTOPHAasA beHKHHH
hj(z1, T2, xjkj). Joompenennm KaxKIyo n3 Takux GYHKIUN hj 10 N-MeCTHBIX
YACTUYHO BBIYUCIUMBIX (DYHKIUIT hJ1 CHENYIOMUM 00PA30M: IEPEeYUCIsis MHOXKE-
ctBo B (N'\ B), ecn B € E;(Eo), nonoxkum hj = h;j, eciiu 3Ha"EHNs TEPEMEHHBIX,
1
VR
aexar B (N\B), u hJ1 1 unage. QueBuIHO, DYHKIHA hjl TOXKe OYJIeT CeJEKTOPHOIA.

Takum 06pa3oM, TOJYYUM MHOKECTBO YaCTHYHO BBIYUCIUMbIX CEJIEKTOPHBIX

KOTODBIE BXOJAT B hj, HO HE BXOIAT B hj, T.€. Tj(k,41)s Lj(k;+2)s - - - Ljn, TPAHA-

dbynrIIT h}(wl, ceyZn)yj € {1,...,r}. Bynem oqHOBpEMEHHO BBLIUHCISATH 3HAUE-
Husa 3tuxX QyHKImA. Eciu mepBbIM BBITUCINTCS 3HATECHHE h,lg(x(l),xg, oo, 20), ms
HEKOTOPOTro Habopa 3HadeHui nepeMenHbx 29,29, ..., 2%, 0 momomum
0 .0 0y _ p1(.0 .0 0
h(a?, 9, ..., 20) = hy(af, z5,...,2,),

eCITH JKe HU OfHO u3 3uasennii hj (29,29, ..., x)) He BBITHCTHTCS, TOTOKHM
h(z9,29,...,2%) 1. Torna muokecrso B Gyner 3-OKC MHOXKECTBO € COOTBETCTBY-
foteil Berauciumoit pyukuueit h(xy, ..., x,).

O

3. 3AKJIIOUEHUE

B kadecTBe BH3yasM3aIlid TOJYYEHHBIX PE3YAbTATOB MPEICTABUM IHATPAMMY
COOTHOIIIEHUST MKy KJIaccaMu (-OrpaHUYEHHO KOMOWHATOPHO-CETEKTOPHBIX MHO-
2KECTB 110 BKJIIOYEHUIO.

EonS E,NS

Puc. 1. /Ilmarpamma BKJIIOYEHHS KJIACCOB [-OrpaHUYEHHO
KOMOHMHATOPOHO-CEIEKTOPHBIX MHOXKECTB.
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