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1 Bsegenne

Paccmarpusatorcst hopmysbl B 6azuce {V, A,” }. B crarbe nokazano cie-
JIYIOITee CBONCTBO MUHUMAJBHBIX (T. €. IMEIOIUX HAMMEHBIIee YHUCII0 BXOXK-
JIeHuil epeMeHnbIx) (GOpMyJI, Peanu3yIommnX JUHEHHYI0 Oysiery (hyHKIMIO
CYIIIECTBEHHO 3aBUCAIILYIO OT 5, 6 wan 7 mepeMeHHbIX: B JI00YI0 Takyio op-
MYJIy XOTsI OBbI OJTHA W3 TIEPEMEHHBIX BXOJIUT HE MeHee 8 pas.

Kaxk uzBecTHO oTputiatnus B Gpopmysie MOXKHO "omycTuTs" 10 IEpeMeHHBIX,
OPOUBBOS YKBUBAJIEHTHBIE TIpeobpazoBanud tVy = TAY, Ay =T V7Y
u T = x. lonyuennas GpopMy/ia HAZBIBACTCA HOPMATU30BAHHON. [TOCKONIBKY
9UCJIO BXOXKJIEHWI 1000 mepeMerHoit B GOPMY/Iy PHU ITOM HE MEHIETC,
Jlajiee Mbl OTPAHUIUMCST PACCMOTPEHHEM TOJTBKO HOPMAJIM30BAHHBIX (POPMY.JI.

A6monckuit B 1] npemozkun MeTos nocrpoenust IKOHOMHOMN [I-cxembl nin,
910 (HPAKTUIECKH TO 2KE CaMOe, HOPMaJIu30BaAHHOM (DOPMyJIbl, peaan3yomei
JIMHENHYI0 Oy/eBy (PYHKIMIO OT N 1epeMeHHbIX. V3 HUKHUX OIEHOK CJIOXK-
Hocru (2, 3, 4, 5, 6, 7| caexyer, 4ro UpU M PABHOM LEJION CTEleHN JIBOHKM
unpu n = 3,5,6,7 3TOT METO MIPUBOAUT K MHUHUMAJIBLHON HOPMAaJIHU30BaH-
HO¥T bopmysie peanusyromeit o1y dyukuuio. B [8] nocpencrsom ecrecrsennoi
MOANPUKAIIHA METOHa f16IOHCKOr0 MOCTPOEH IEIBIH KIAaCC MOI0OHBIX (Hhop-
MyJT (C TeM YKe UHCIOM BXOXKJEHUII TTePEeMEHHBIX) — KJIACC TAaK HA3BIBAEMBIX
OTNITUMATBHBIX COBEPIEHHBIX HOPMAaJIM30BaHHBIX (popmys. Hacrosimas cra-
Thsl SBASETCA BAYKHBIM IMPOMEXKYTOUHBIM IIATOM TOKA3aTeJ]bCTBA, TUITOTE3RI
0 TOM, YUTO IIPK YKA3aHHBIX 3HAYEHUAX 7 ITUM KJIACCOM HUCUEPIIBIBAIOTCH BCE
peasinsyolme JuHelHyo OysieBy DYHKINIO MUHUMAJbHBIE HOPMAJIU30BAH-
HbIE (DOPMYITBL.

Pesynbrar crarbn MOXKHO TakK€ TPAKTOBATH Kak €Ié ojuH crmocob (Ha
PSITy €O CIOcobaMu, M3I0XKEHHBIME B [5, 7|) TMOJydeHHs] TOYHBIX HUMKHUX
OTIeHOK (DOPMYJIBHOM CJIOKHOCTH JIMHEHHBIX (DYHKIH (T. €. 9rcsa BXOXKIe-
HUI TTEPEMEHHBIX B MUHUMAJbHBIE (DOPMYJIBI Uit 9THX (yHKIHii) or 5, 6
u 7 mepeMeHHBIX. /lelicTBUTE/NBHO B COOTBETCTBUE C MeTO/IOM "3abuBaHus
nepeMernbix " Cy660ToBCKOIT [9] BMecTo BXOzdIeil He MeHee 8 pa3 B MUHU-
MaJIbHY0 QOPMYJIy IIepEMEeHHON MOYKHO MOJICTABUTH TAKyl0 KOHCTAHTY, YTO
CJIOYKHOCTE (DOPMYJIBI (UHMCII0 BXOXKIEHWH B HEE TIEPEMEHHBIX ) MTOCJIE COOTBET-
CTBYIOIINX TTPEOOPA30BAHMI YMEHBITUTCS Kak MuanuMyM Ha 8 +4 = 12. Tlpu
9TOM TOyurTCs HOPMY/IA, PEeATUIYIONAs JTUHEHHYI0 (DYHKIWIO OT HA €/11-
HUIY MEHBIIEro YHCJIa [IepeMeHHbIX. B cruity HuKHel oreHKn XpardeHko [2]
dopMysIbHAST CIOKHOCTE JUHEHHOW (DYHKIIME 0T 4 TepeMeHHBIX HE MEHBIIE
16. Orcroma caeayer, 90 (GOPMYJIBHBIE CIOKHOCTH JTUHEHHBIX (DYHKIIAH OT
5, 6 m 7 TepeMeHHBIX He MeHbITe COOTBEeTCTBeHHO 16 4+ 12 = 28, 28+ 12 = 40
40412 = 52. ITu OTEHKY ABJISTIOTCS TOYHBIME, TIOCKOJBKY OHU COBITAAI0T
CO CJIOXKHOCTBIO COOTBeTCTBYIOIMX hopmyst fb6aouckoro [1].

OrmernM, 9TO BBINIIEYKA3aAHHOE CBOMCTBO MUHUMAIBHBIX (hOPMYJ TIpu 1 =
5 BlIepBbIE [IOCPEJICTBOM KOMIIbIOTEPHOrO 1epebopa obuapyzkuin Yepyxun [5].
B [6] u B [7] 90T ciyuaii Obu1 pazobpaH TEOPEeTUYECKUME CPEICTBAMMU.
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2 [I-pa30ueHud m mMopoXkKaaeMbie UMHU KJacChl (popMyJT

Orpunauue T; 6y/aeBoil epeMeHHON T; 0OBIYHO 00603HAYAIOT Uepes x?, a

caMy MepeMeHHyio — qepes z}. B 3Tom cMbIcie y106H0 TOHIMATD HOPMAAUSO-
sannyto Popmyay Kax dpopmyity B baszuce {V, A} HaT MHOKECTBOM JIUTEPATIOB
X={20]iec{1,2,3,...},6 € {0,1}}.

Caoorcrocmoio L(G) wopmanuzosanHoit ¢opmysnbl G HA3LIBACTCS THCIIO
BXOXKJIEHUI B HeE JINTEPAJIOB U3 MHOKECTBA X.

Yepes L? (G) obozHaIMM YUCTO BXOK/ICHU B 9Ty (POPMYITy JUTEpasa :L’?.

Yucaom sxoncienus nepemernoti r; B GopMmyny G HA3BLIBAETCS BETUIHHA
Li(G) = LYG) + LI(G).

Yepes N 0603HaUNM MHOKECTBO BCEX HOPMAJIU3OBAHHBLIX (DOPMYJI, KOTO-
phie jamee OymaeM Ha3bIBATD MPOCTO HOPMYAALMU.

Berony manee pasernctso G = F g G, F € 9 oznauaer, aro G u F 910
omHa u Ta ke Gopmya.

Peanmusytoras 6yneBy gpyukmmio f dhopMmyna HABBIBACTCT MUHUMAALHOT,
€CTM OHA WMeeT HAWMEHBITYIO CJOXKHOCTH CPeld BCEX DPEANUIYIOMHX ITY
dbyuKIHIO HOPMYIT.

Caootcrnoemo L f) 6yaesoti gynkyuu f €CTh CIOKHOCTL peanmu3yromeii eé
MuHUMAaIbHON dopmyabr F € N.

MHOX€CTBO JBOMUYHBIX HADOPOB

B"={a= (a1, ... i, ... apn) | a; € {0,1},1 <i<n}

HA3BIBAETCI N-MePHLIM eIUHUYHBIM KYybom mnn Kybom B™.

Hpamoyz2osvrvim nNodmmosxcecmseom TekapToBa KBajapara kyba B wm
MIPOCTO NPAMOY2OALHUKOM HABOBEM JTI060E TaKOe HEIyCTOe TOIMHOIKECTBO
P CB" x B" uro P = A x B pyia #exkoropbix A, B C B”. [lpu sT0M Uumcio
n OyJeM HA3bIBATH PA3MEPHOCIILI0 ITONO MPSIMOYTOJBHUKA, 8 MHOXKeCTBa, A
n B — ero cOOTBETCTBEHHO 8EPMUKAALHOT U 20PU3OHMAALHOT CTNOPOHOT.

Yepes REC™ 06030a41M MHOXKECTBO BCEX MPAMOYTOJIBHUKOB PA3MEPHOCTH
n.

Mmuoxkecrso REC(P) anst mpomssosibHOTO Tpsimoyrobanka P € REC™
ompenemnym paserctsom REC(P) = {K € REC" | K C P}.

YTo6B! HE 3arpOMOKIATE W3JIOKEHUE U3JIUITHUMU WHIEKCAMU jajiee Oy-
JIEM TI0JIaraTh, 9TO 1 NPOW3BOJIBHOE HO (DPUKCHPOBAHHOE.

IIpamoyroabauk X = B™ x B™ Ha30BEM 24a8HBM NPAMOYL0ADHUKOM PO3-
MEPHOCTAU N WU TIPOCTO 2AGEHBIM NPAMOY20AbHUKoM. 1l psgMOyTOIBHIKI

X?:{(a,ﬂ)eXlai:I,ﬂi:O} n X}:{(a,ﬁ)EX\ai:O,ﬁizl}

HA30BEM COOTBETCTBEHHO OMPUUAMEALHOT T NOAONHCUMEADHOT KOMNOHCH-
motl ¢ HoMePOM T TTABHOTO IPAMOYTOMbHUKA X; ¢ = 1,...,n.

Mmuoxecro M C X HazoBéM (i, 0)-00HOpOOHbBIM, €CTTH BBITIOTHEHO BKJIIO-
wernme M C X9; 1 HA30BEM €ro IPOCTO 00HOPOIHDIM, €CTTH CYTITECTBYIOT TAKHe
ie{l,...,n} ude€{0,1}, auro M asnsercs (i,))-0AHOPOTHBIM.

[Ipsimoyrospauku Pp, Py € REC™ Ha30BéM 20pusonmanvho (6epmukass-
1) cocednumu, eciu PN Py = () u BepTuKanbHas (FOPU30HTATIBHASI) CTOPOHA
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Py paBna BeprukajabHOil (ropusoHTaNbHOI) cTOPOHE Po; M HA30BEM MX ITPO-
CTO COCEOHUMU, €CJIA OHU SIBJISTFOTCS JTMOO TOPUB0HTAIBHO, MO0 BEPTUKAIBHO
COCETHUMU.

OueBnano s JIOOLIX IBYX COCENHNX HIPSIMOYIOJLHUKOB P, P, € REC™
cIpapeIIuBo BKaouenune P, U P, € REC”.

Topusonmanvrvm (6epmurasvrowm) paspesom mpsimoyroiapanka P € REC™
Ha30BEéM Takyio mapy { P, Po} € REC" ropusoHTasbHO (BEPTHKATIBHO) CO-
CeHUX TPAMOYTOJBHUKOB, uro Py U Pp = P. Dra nmapy Ha30BEéM IIPOCTO
paspe3om TPsSMOyTrojibHUKa P, eciin oHa #BjseTcs JIMOO MOPU30HTAJIBHBIM
Jinbo BepTUKAJIbHBIM ero paspe3om. llpu arom npsamoyrosbauku P, Py 6y-
JIEM HA3BIBATH KOMNOHEHMAMYU PA3PE3A.

Pasbuenuem muoxecrsa P HazbiBaercs: cemeiicTBo U HemycThIX MOTAPHO
HEIEPECEKAIIIHUXCs €0 MOJMHOXKECTB, 00beluHeHe KOTOPLIX ecTh P. Bxo-
agamue B U mOAMHOKECTBA HA3LIBAIOTCA 040KGMU ITOTO PA30OUEHNSI.

Hpamoyzoronuvm pasbuenuem mpavoyroabunka P € REC™ nazosém takoe
ero pazbuenue, Bce 6JOKU KOTOPOI'O SABJISIOTCH IPAMOYTOJbHUKAME PA3Mep-
HOCTH 1.

IIycte U — mpom3BOJIbHOE TPAMOYTOJIbHOE pa3dMeHne MPsaMOYTOJIbHUKA,
P e REC™.

Cyoicenue npamoyeosvrozo pasbuenua U Ha TPON3BOJBLHBIN MPIMOYTOTh-
ok K € REC(P) onpejennm paBeHCTBOM

UK={QNK|QeU QNK # 0}

Cmpozum cyscenuem TpsiMOYTOTHHOTO pasduennst U OyaeM Ha3bIBaTh Ta-
Koe ero cyxenue U’, aust koroporo eeinosseno paserncrso |U'| = |U].

T'unepbaorom TpaMOyTOIBHOTO pazbuenus U HA30BEM TAKOM MPIMOYTO/b-
ok K € REC(P), uro U|K C U.

Hpamoyzosvhvim PpaemeHmonr TPsIMOYTOTBHOTO pasduerus U Ha30BEM
Takoe mojcemeiicteo 6;10koB S C U, 9T0 MHOXKECTBO UQG g Q ABIgETCA TIPS-
MOYTOJIbHUKOM.

Yepes H(U) u F(U) 0603HAUNM MHOKECTBO COOTBETCTBEHHO BCEX TUIIEP-
OJI0KOB ¥ BCEX TPAMOYTOIBHBIX (DPArMEHTOB TPAMOYTOIBHOTO paszbuenus U.

Bamerum, uro mnga awboro runepbmoka K € H(U) cupasemmso BKJIIO-
genune U|K € F(U) n gysa moboro npamoyroasnoro ¢gpparmenta F € F(U)
cupaseauso srmovenue (Joop Q € H(U). Ilpu srom pasencrso F = UK
PABHOCHIIBHO paBeHCcTBy K = UQe Q.

T'unepbsiok K € H(U) n npsimoyroawustii dparment F € F(U), F =
U|K, 6yjem HazbiBaTh coomeememeyouums 1pyr apyry. OdesuiHo 910 co-
OTBCTCTBHEC ABJIACTCA B3aMMHO OJHO3HAYHLIM.

Bamernm, 9T0 camu OJI0KHM MPSIMOYTOJTBHOTO pazbuenus U ABJSIOTCS ero
runepbIoKaMu. T THIEPOTIOKT HAZ0BEM S4eMeHMAPHUMY. Bee ocTaabHbIe
runiepbsioku U wHaz30BéM cocmasHnvimu. Kpome TOTO caM mPAMOYTOJILHIK f
ABJISETCS TUIEPOJOKOM. DTOT TUIEPOIOK HAZOBEM 24a6HbLM 1 00o3HauuM U.
Ormnunsie ot U runepbsioku U HA3Z0BEM HE2AAEHBLMU.



148 K.JI. PELIYKOB

B nmasnpneiimem npamoyrosibaoe pazbumenusi U npsimoyrosibHuka P s
KparkocTu OyneM Ha3bIBATH HIPOCTO NPAMOY20oabHoiM pasdbueruem U, nvest B
Buay, 9T0 U sBIgeTCS TPAMOYTOJIbHBIM Pa30ueHneM mpsiMOyTOJIbHUKA U.

Topusornmanvrvim (6epmukasvrvim) paspesom eunepbaora P € H(U) nps-
MOYTOTBHOTO pa3buenuss U HA30BEM TakOH TOPU3OHTATBHBIN (BEPTUKAJIbL-
HBII) paspes3 mpsAMOYroabHUKA P, 9TO ero KOMIIOHEHTBI ABJSIFOTCA THIED-
6okamu U. Kak ropu30HTANBHBIN TAK W BEPTUKAILHBIN pa3pes3 rumepb/ioka
P bymem Tak:ke Ha3bIBATH MIPOCTO paspesom sunepbaroxa P.

Topusormanvrvim (6EPMUKAALHUIM) PA3PEZOM TPAMOY20ALH020 Pa3bue-
nus U HA30BEM J1E0001 TOPU30HTANBHBIN (BEPTUKAILHBIN) Pa3pes IJIaBHOIO
runepbioKa U sroro PSIMOYTOJILHOTO pa3bueHus.

Yepez Cp(P,U) u Cy(P,U) 0603HaINM COOTBETCTBEHHO MHOYKECTBO BCEX
FOPU30OHTAJIBHBIX I MHOKECTBO BCEX BEPTUKAJIBHBIX pa3pe30B runepbioka P
npsMoyroJibHOro pasbuenus U.

Yepes Cp(U) n Cy(U) 0603HATNM COOTBETCTBEHHO MHOJKECTBO BCEX TO-
PUBOHTAJIBHBIX U MHOXKECTBO BCEX BEPTUKAJBHBIX PA3PE30B MPSIMOYTOJBHO-
ro pas6uenns U. Takum 06pa3om 1O ONpeIEIEHHUIO BBILIOIHEHB! PABEHCTBA
Ch(U) =Ch(U,U) u Cy(U) = Cy(U,U).

lNunep6siok P npsimoyroisHOTO pasbuenus U HAZ0BEM 20pU30HMAABHO
(sepmurasvho) pasdesumvim, ecin Cy(P,U) # 0 (ecim Cy (P, U) # 0); B ipo-
TUBHOM CJiydae OyJieM Ha3bIBATh €r0 20PU3OHMAAbLHO (6EPMUKAALHO) HEPA3-
deaumoim.

lunepbsiok npstmoyroJibHoro pasbuenusi U Ha30BEM pasdesumbim, €CTIU
oH JinbO FOPU30HTAJIBHO JTUOO BEPTUKAJIBLHO PA3JIENNM; B IIPOTUBHOM CJIyYae
OyIeM Ha3bIBATDH €r0 HEPG30eAUMbIM.

[IpsimoyrosibHOe pazbueHne HAZ0BEM pPa3deaUuMbLM, ECTU KAXK/IBIH €ro co-
CTAaBHOW THUNEPOJIOK SIBJIAETCS PA3JIETUMBIM.

[IpsimoyrosibHOe pa3buenne HA30BEM 00HOPOOHbIM, €CJIN KAZKIBIN €ro 610K
SIBJIETCST OJHOPOJIHBIM MHOXKECTBOM.

[I-pasbuenuem Ha30BEM TaKOE MPSIMOYTOJBLHOE pa3bueHe, KOTOPOe sBJIs-
€TCd OJTHOBPEMEHHO OJIHOPO/IHBIM U Pa3/eUMbIM.

Pasmeprocmubio Il-pazbrernnst Ha30BEM pa3zMepHOCTh €T0 TJIABHOTO TUTIE-
6.J10Ka.

Yepes 11" obozmaunm mHOXKECTBO Beex I[I-pazbuenwuit pazmeprocTn n.

Jlast mpowsBosbraoro II-pazbuenus U € I1" muoxkectsBa ero 6710K0B

W={QeU|QcX)} n U'={QeU|QCcCX;}

HA30BEM COOTBETCTBEHHO OMPUUAMEALHOT T NOAOAHCUMEALHOT KOMNOHEH-
moti ¢ nomepom ¢ sroro Il-pazdmenns, 1 = 1,...,n.

Momnoxpomnot cocmassaoweti KOMIOHEHTE Ui‘s II-pazbuenusa U mnazoBém
MHOXKECTBO U(éi) BCex Tex OJIOKOB U3 9TOM KOMIIOHEHTbI, KOTOPBIE HE TTPUHA/I-
JexXaT HM KakKoi apyroii kommonenTe U.

Kaace W(U) nopoocdaemvz 11-pasbuenuem U € 11" Popmya onpenennm,
OTIMPASICh HA CJAEAYIONIEE OUYEBUIHOE YTBEPK/IEHNUE.
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Ipengoxenne 1. /1060t npamoyzosvhvnti gpazmenm aobozo 11-pasbuerus
U € II" asaaemca ll-pasbuenuem coomsememeyrouseeo emy 2unepbaoka U.

Cdopmynupyem uHIAYKTHBHOE onpeneserne Kiaacca dopmyn N(U).

a) IIpu |U| = 1 xmacc M(U) cocTonT U3 BCeX TAKUX JIUTEPATIOB XY, UTO
eIMHCTBEHHBIH 6y0K P 3roro pasbuenus siisercst (i, d)-0THOPOTHBIM MHO-
xkecrBoM. Jpyrumu ciaosamu, nis [-pas6uenns suga U = {P} mo onpee-
JIEHUIO CIIPABEIINBO DABEHCTBO

NU)={z | PCX%ie{l,...,n},6 € {0,1}}.

6) Mycts m > 1 u xkaace N(U) onpegenén as seex [-pasbuennit U € 11"
mommuoctu |U| < m. Onpenemum ero ais npoussosbroro II-paséuenus U €
1" mownocru |U| =m + 1.

st nByx npou3sposibubix KiaccoB popmyn K, Ky C I knacesr popmyit
Ki ANKs n Ky V Ky onipeieinM caeyomuMI paBeHCTBAMMU:

Ki AKy = {(Fl A Fg) ‘ FLeKy, Fh € Kg},
K; VK, = {(Fl Vv Fz) ‘ Fi e Ky, Fs € KQ}.

U3 mepasencrsa |[U| = m 4+ 1 > 1 cienyer, uro riasublii runep6sok I1-
pasbuennst U siBasiercss cocraBHbIM. 3HadnT, an6o muoxkectBo Cp(U) ro-
PU30HTAJIBHBIX pa3pe3os b0 MHOXKeCTBO Cy(U) BepTHKAJBLHBIX Pa3pe3oB
II-pazbuenusa U me apasierca myctbiM. [10CKOIBKY KOMIOHEHTHI JTFOO0OTO TO-
pusonTanbHoro paspesa { Py, Po} € Cy(U) ssasitorcs runepbiokavn U, 1o
NPEJTOKEHUI0 1 COOTBETCTBYIOIIME MM TIPAMOYTOMbHBIE (bparmentsr U|P)
u U|Py apnsitorca Il-pasbuennsivu 91ux runepbsokos, 1. e. U|Py € TI" n
U|P, € TI". OueBugno momaocTr 3Tux II-pasbuenwii He mpeBOCXOAAT M.
Caenosarensro onpejenenst Kaaccel dopmya N(U|Py) u N(U|Pz). U Touno
TakzKe Js Jr060ro Beprukaabaoro paspesa {Pr, Po} € Cy(U) onpesesnenst
ksaccel hopmysn N(U|Py) u N(U|P).

Knace dopmyn My (U, Py, Py) ajist KOMIIOHEHT TPOU3BOJIBHOINO TOPU30H-
tanpHOTo paspesa { P, P2} € Ch(U) onpegenum paBeHCTBOM

My (U, Py, Py) = N(U|Py) VR(U|P).

Knacce dopmyn Ma (U, Py, Py) 11t KOMIOHEHT TPOX3BOJIBHOTO BEPTHKAb-
Horo paspesa {P1, P} € C,(U) onpezennm papeHCTBOM

MA(U, P1, Py) = N(U|P) AN(U|P).

Knaccer bopmyn Ny (U) u N (U) ompeesnm paBeHCTBAME

W) = | (U P, P) UM (U, P, 1)),
{Pl,Pz}GCh(U)
MU) = |J (MU P, P) UMA(U, P, P1)).

{P1,P>}€C,(U)
Knace dopmyn NM(U) onpeeanm paBeHCTBOM

NU) =Nv(U) UNA(U).
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Bamerum, uro ja aoboro U € 11" cupasepnuso mepasenctso N(U) # ().

Cuiesyroniee o4eBMIHOE YTBEPXK/JEHUE Ha Py C LpeijoxKeHuem 1 ciy-
JKAT OCHOBOI JOKa3aTe/JbCTB, MPOBOAUMBIX HHAYKIMeil mo mommpoctn 11-
pasbueHms.

IIpepsioxkenne 2. Ecau eaasnoie zunepbroxu 6'\1 U ﬁ; II-pasbuenutd coom-
semcmeenno Uy € 11" u Uy € I asaatomcea cocednumy npamoy2oabruka-
MU, MO 0666(911,’)-&671116 U/l\U Uy amux 1-pasbuenut asasemcs 11-pasbuenuem
npamoyzoavrura Uy U Us.

Jlemma 1. Jlasa mobozo npamoyzosvhuxa P € REC" cyocenue arwbozo
ez0 Il-pasbuerus na aoboti npamoyeosvnur, P € REC(®) asanemcs I1-
pasbuenuem npamoyzosvhura P’.

Hoxazameavcmeo. Nunyknus mmo no morraocty [1-pazbuenvs U npsiMoyrosib-
Huka P.

ITpu ycaosuu |U| = 1 yTBepkKIeHNE JTEMMBI OUEBUIHO BBITOJTHEHO.

I[Mycts m > 1 m yTBepKAeHHE JEMMBI BBITIOJHEHO s JIIOOOTO TPSIMO-
yroapauka P € REC™ u mro6oro ero Il-pasbuenust U npu yemosun |U| < m.
ITokaxkeMm, 9TO TOT/Ia OHO BBITOJTHEHO [T TPOU3BOIBHOTO TPIMOYTOIBHIKA,
P € REC"™ u npoussosbroro ero II-pazbuenns U npu yeaosuu |U| = m + 1.

13 wepasencrsa |[U| = m + 1 > 1 caeayer, uro aubo Cp(U) # (0 aubo
Cy(U) # 0. Bes orpanngenus obmmoctu cuntaeM Cp(U) # ). Pacemorpum
OPOU3BOJIBHBII ropu3oHTaBHBIH paspes { P, Po} € Cy(U). llockonbky npsi-
MoyrosibHUKY Py u P siBasitorcs runepbiokamu Il-pazbuenust U, no npeg-
JIOYKEHUIO 1 COOTBETCTBYOIINE UM TIpsiMoyToJibHbIe (bparmentsl U| P u U| P,
sipyidgrorcst ux [I-pazbuenusimu. QueBupno MoriaocTu 31ux lI-paszbuenuit He
OPEBOCXOAAT M. 3HA4WT, B caydae P’ C P 1o Ipeanookennio HHITy K
cyxenue (U|Py)|P’ apngerca II-pasbuenuem npsmoyroasauka P'. Cienosa-
TEJBHO B 9TOM caydae cyxkenne U|P’ apngerca [I-pasbuennem npsMoyroib-
anka P’ B cumy ouwesmanoro pasencrsa U|P' = (U|Py)|P’. Awanornuamnsie
paccyKJaeHns crpaBeinBbl U B ciaydae P C P,

B cayuae PPN P, # 0w PPN Py, # () o NpemookeHuo WHIY KUK
CYKEHWS

Ulz(U|P1)|(P/ﬂP1) " UQZ(U|P2)‘(P/QP2)

spatorTcs [I-pazouennsyu npsimoyroasuukos P'NP u P'N P, coorsercTBen-
H0. OUeBUIHO 9TH MPIMOYTOJBHUKI SIBJAAIOTCA TOPU30HTAIBHO COCETHUME 1
CIIPABEITUBBI PABEHCTBA

(P'NP)UP'NP) =P, Uy=PnP, Us=PnP, UP=UUU.

Crenosarennao B aToM ciaydae cyxenune U| P’ ssusiercs I-pazbuennem mnpsi-
mMoyroasanka P’ B cnny npemnoxenns 2. Jlemva 1 mokasana. U

Samerum, uTo 1O ompejesenuto s Joboro Il-pazbuenns U € 11" jio-
6oe ero cyxxenme U’ apngercsa cykenmem 3toro II-pasbuenns ma, HEKOTOPHIi

~

npsimoyrosibhuk P € REC(U) u no semme 1 sisaisiercs II-pas6uenuem s1oro
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npsiMoyroJibHuka. CJie0BaTe/IbHO JIJIsd HEr0 Kak u Jjis camoro U cupasej-
auBo Brmouenue U’ € 1" a, snauut, u onpegenén knace dopmya N(U').

Jlemma 2. Jlas arobozo 1l-pasbuenus U € 11" u 106020 e2o cmpozozo cyoice-
nua U enpasedauso exarouenue M(U) C N(U').

Hoxasameavcmeo. Nuaykinus o moraoctu [1-pazbuenus U.

Yepes P o6ozHaunm riasHbii runep6iok -pasbuenna U. 1 mycrs P/ —
MPOM3BOMILHBI npsmoyroabank n3 REC(P) Takoit, uro cyxenne U’ = U|P’
crporoe. TTo memme 1 310 cyskenme sapaserca Il-paszomernnem P’. Cremnora-
tenbHo P’ apnsiercs raasHbiM runepdaokom II-paz6uenus U'.

ITpu |U] = 1 kaxk I[I-pas6buenue U cocront u3 exauacTBeHHOTO 610Ka P, Tak
U IPOU3BOJILHOE €ro CTporoe cyxkerme U’ COCTONT M3 eUHCTBEHHOTO OJI0KA
P’. Muoxecrsa N(U) u N(U’) B 3T0M coryuae coctosT u3 surepanos. [pn
9TOM Jiist Tpo3BOILbHOrO ) € M(U) MO ONpPeIesIeHuIo BHIIOIHEHO BK/TIOHe-
e P C X?. W nmosromy u3 Bawouenua P’ C P caemyer P C X?. A sT10
110 OTIPEIEJIEHHUI0 O3HAUALT, ITO xf € NU’). Yro B cBOWO Ouepess B CHITy
npousBobHOCTH BEIGOpa 20 € M(U) ozmauaer, uro N(U) C N(U').

IIycte m > 1 u yTBEp2K ieHNe JJEMMbI BBINOIHEHO 17151 Jitoboro I1-pazbuenus
U € II" mommoctu |U| < m. JokaxeM, 9TO TOTJa OHO BBIMOJHEHO U s
npoussosbHOro II-paséuenua U € II" mommoctr |U| = m + 1.

ITo onpegenenuto kaacca N(U) maa npoussonbroit popmynsr F € N(U)
Bo3MOXKuEl 1Ba caydad: F € Ny(U) nu F € NA(U). Paccmorpum mepsolit
CJIy4ail, BTOPOA pacCMaTpUBaETCd aHAJOIUYHO.

TTo onpepenennto knacca dbopmya Ny (U) cyiecTByer Takoi ropu30HTAb-
ubiit paspes {Py, P} € Cp(U) u rakue e dopmyast Fy € N(U|Py) u
Fy € WU|Py), aro F' = (F1V Fy). Ilo npeaioxkennto 1 coorBeTCTBYIOIME TH-
nepbaokam Py u Py [I-pas6uenns U npsmoyroasabie dbparments Uy = U| Py
u Uy = U|P, sasnsorca [I-pasbuennavu 31ux runepba0KOB, T. €. CIpaBes-
ausbl Brawdenug Uy € 1" u Uy € 11", Tlpu 3T70M OYEBUIHO BHITTOTHEHBI
nepasencrsa |Ur| < m u |Uz| < m.

13 crporoctn cyxernsa U’ cnenyer P = PPN P # 0 u Py = P,N P # 0.
TMosromy mHOXKecTBa P| M Pj SBASIOTCS NPSAMOYTOJLHUKAMM, W JJIS HUX
cnpasegmebl Bmtouenust P{ € REC(Py) u Py € REC(P;). U3 crporoctn
cyxenust U’ rakxke cuepyer, uro cyxenus U; = Up|P] u Uy = Us|Pj 1I-
pazbuennit U; n U Ha 3TH NPAMOYTOBHUKK SABJIAIOTCA CTPOTUMA. 3HAYNT,
[0 [IPEJIIOJIOKEHUTO NHIYKIMU CIIPABE/JIMBbI BKJIFOUEHU S

NU)CRUT)  w N(U) S RT).

OueBnyiHo mapa npsiMoyrosibaukos { Py, Py} npencrasiser co6oii ropu3oH-
tasbHbl paspes II-pasbuenns U', 1. e. {P], Py} € Cy(U’). Kpome Toro ove-
sugHO cyxkeuusa U u Uj Il-pasbuennii Uy u Uz u npsiMoyrosibHble dpar-
mentel U'| P} u U'| Py II-pas6uenns: U’ cBsasansl pasencrsamu Uy = U'|P] u
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U, = U'|Py. Orcroma u u3 onpegenenus kaacca dhopmyn N(U') nmeem

F = (F VF) CNUIP) VR U|P) = N(U;) VNR(Us)
C N(UY) v N(US) = N(U'|PY) v R By) € N(U).

[ockoapky dopmymna F' € M(U) sbibpana MpOU3BONBHO, U3 BKJIOUEHUS
F e NU’) cnexyer N(U) € N(U’). Jlemma 2 nokazana. O

Teopema 1. Ilpu awbom uyeaom n > 1 das awbozo 1l-pazbuenus U € 11" u
060t popmyane F € M(U) cnpasedausnvs caedyrousue coomuowenua:

L(F) = |U],
L(F) > |U(6i)\ npu i€{l,...,n}, § €{0,1},
LY(F)=0 npu ic{n+1,n+2,...}, 6d€{0,1}.

Hoxazameavemso. Nuaykinus mo mormHoctr [1-pazbuenns U.

IIpu |U| = 1 no onpenenenuto kiaacca N(U) mist mpou3BoIbHOH HhOpMyYITBI
F € NU) u equncrsennoro 60ka P Il-paszbuenns U cyiecTBYOT Takue
je{l,...,nt mo €{0,1}, uro F' = 2§ u P C X7. llosromy crpaseiuBbl
CJIeJTYIOIIHE COOTHOIICHHS:

L(F)=Ul=L{(F) =12 UG, L{*(F)=|u75' =0 "
L)(F) = U}l =0 mpu i€ {l,...,n}\{j}, 6€{0,1},
LY(F)=L}F)=0 mpu i>n.

(2
SHAYUT, B 9TOM CJIyUIaE YTBEPKICHIE TEOPEMBI CIIPABEIJIUBO.

ITycrs m > 1 u pua aroboro -pasbuenns U € 11" momuoctw |U| < m Bee
COOTHOIIEHNA TeOPEMbl BBIITOJIHCHBI. HOKa}KeM, YTO TOrJa OHM BLIIIOJIHCHDI
u gyist npoussoabaoro U € II™ mompoctu |U| =m + 1.

ITo onpegenenunto knacca N(U) ansa npoussonsuoii popmynsr F € N(U)
BO3MOXKHBI jiBa caydas: € My(U) n F € NA(U). Paccmorpum nepsbiit
CJ1y4ail, BTOPO# paccMarpuBaercd aHa/JOrudHo.

ITo onpenenenuto kaacca hopmya Ny (U) cyImecTByeT Takoii TOPH30HTAT-
meiii paspes {Py, P} € Cy(U) un takme nse dbopmyner Fy € N(U|P) n
Fy e WU|P,), uto F = (F}V Fy). B cuny nipeioxkenust 1 It IpsiMOYTOJTh-
ueix dparmenros V = U|P; u W = U|P, Il-pasbuenus U crpaBeaimBo
sryrouenne V, W € II". 11 oueBuano crpaBeqiuebl HepaBeHcTBa |V < m u
|[W| < m. CreoBaTesibHO 110 TIPEANIOIOKEHUIO WHIYKITHH BCE COOTHOIICHUST
TeopeMbl BBITIOJHEHB! Kak 1uist [I-pazbuenus V u dbopmyssr Fy tak u s 11-
pasouenus W u dhopmysisl Fo. Iloaromy cripaBejinBOCTb TEOPEMBI BHITEKAET
73 CIEAYIONIX OUEBUTHBIX PABEHCTB

L(F) =L(F1) + L(F2), |U|=|V]+|W],
LY (F) = LY(FY) + LY (Fa), [UG)| = V()| + W{yls mpu 1 < i <n.6 € {0,1},
LO(F) = L(Fy) + L(Fy) wpu i >n, 6 € {0,1}.

lg - CyMMa 10 MOZYJIIO 2.
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Teopema 1 mokazaHa. [l

3 IlIpencraBiaenusa ¢dpopmyJa

Hpedcmasaernuem gopmyave F' € N wazosém m0doe Takoe I1-pazduenne U,
910 BbINOJMHeHO BKaodenne F € MN(U). Tlpu srom Ttakxke GyjeMm TOBOPHUTH,
aro gopmysa F npedecmasuma 1l-pasbuernuem U.

Hpedcmasaernuem gopmyav, F € N na npamoyzosvhuxe P € REC™ na-
3oBéM J11000e Takoe mpeacrasiaerue U 3toit popmysnl, ato U asasercs I1-
pazbmenmnem P.

Bynem rosoputs, aro gopmyaa F € N npedcmasuma 1a npamoyzosvruke
P € REC", eciiu cymectByer Takoe ll-pazbuenue U 3T0ro mpaMoyroabHUKA,
aro U gaBjsierca npexncrasieauem F.

ByneBy dpyukiuio Oymem HazbiBaTh MPUGUGALHOU, €CJIN OHA, TOXKIECTBEH-
HO PABHA KOHCTAHTE, U — HEMPUBUAALHOY B TIPOTUBHOM CJIyUae.

CobcmBeHHBIM NPAMOY2OALHUKOM HETPUBUAJIBHON OyjieBoit dyHkumumn f
Ha30BéM TIpsMoyTobHEK Py = f71(0) x f71(1).

Teopema 2. Ecau dopmysa F € I npedcmasuma ma Npamoy2osvruke
P € REC", mo ona pearusyem Hexomopyo Hempusuasvhyto 6yieey @ymx-
yuro f(x1,...,2Ty), 044 COBCMEENH020 NPAMOYLOALHUKG KOMOPOL CNpaseo-
au6o exatouenue P C Py

oxazamesvemeo. VHAYKINS IO MOTIIHOCTH TIPEJICTABISIIONIEro hopmyty F
II-pazbuenus U npsmoyrombuauka P.

IIpu |U| = 1 mo onpeaenennto kinacca N(U) anst vekoroprix i € {1,...,n},
d € {0,1} BBITOTHEHBI paBeHCTBO F = :z:;-S u BKItodenmne P C Xf. U3 paBen-
cTBa cieayer, uTo gopmysia F peajinsyer HETPUBHAJBHYO Oy/1eBY (DYHKITHIO
f(z1,...,2,) = 2. [lo3TOMY CIIPABEIMBOCTH TEOPEMBI B 9TOM CIIydae CJie-
JlyeT W3 BKIIOMEHNs W oYeBnHOro pasenctsa Pp = f~1(0) x f~1(1) = X2

ITycrs m > 1 u reopema gokasana jis seex U € I1" mormmocru |U| < m.
Hokaxkem eé jyist npousposiboro U € II™ moutroctu (U] = m + 1.

ITo onpegenennto knacca N(U) pst dopmyast F € N(U) Bo3MOKHBL 1BA
cayugas: F € Ny(U) u F € NA(U). Paccmorpum nepssiii coryuail, Bropoi
PACCMATPUBALTCS AHATOTHTHO.

ITo onpenenenuto knacca popmya Ny (U) cymiecTByeT Takoi rOpU30HTATE-
ublit paspes {Py, P} € Cy(U) u rakue nse dopmynst Fy € N(U|P) n
Fy e WU|Py), uro F' = (F1 V Fy). B cuny npejgioxenusi 1 jiist 0psMoyroJib-
ubix dparmenros Uy = U|Pp u Uy = U|P, 1l-pasbuenuns U cupaseinso
srytouenne Uy, Uy € 11", U oueBnHo cnpaBeyusbl HepasercTsa |Up| < m
u |Us| < m. CrenoBaTesibHO 110 TPENONIOKEHNI0 HHAYKINN GopMyabl F u
F5 peanmsyroT HEKOTOpbIe HeTPUBHUAIbHBIE OyseBbl pyHKIUi f1(z1,...,Ty,)
u fo(x1,...,x,), 1O COOCTBEHHBIX PSIMOYTOJBHUKOB KOTOPBIX CIIPABE/JIH-
Bl BRaovennsa Py € Py u Py C Pyp,. OTciona B 4acTHOCTH CIeJyeT, 9TO
dopmyna F' peanusyer 6yneBy by f(x1,...,Zy,), 410 KOTOPOii ciipa-
Be UinBO paBeHcTBo f = f1V fo.



154 K.JI. PELIYKOB

IMockoabky mapa npssMoyrosibHukos {Pj, P} gBjisiercss ropu30HTAIBHBIM
Pa3pe3oM NpsaMOyroJibHUKA P, BCe 9T TPU NPAMOYTOJAbHUKA UMEIOT O0IIyI0
BepTUKaIbHYI0 cTopony. Obozunaunm eé A. U3 pasencrsa fi V fo = f cie-
ayer f710) N f720) = F7L0) m (1) U f(1) = £1(1). Tlosromy w3
pkmodennit Py C Py, P» C Py, cienyer

P=PlUP,C(Ax fi (1) U(Ax f;1(1) CAx (f7H (1)U f (1))
=Ax f7H1) C (ST 0) N f71(0)) x f7H1) = f7H0) x f7H(D).

[TockoMbKY TIO OTIpeeIEHIIO TTPSIMOYTOMBLHUK P IBISIeTCST HEITyCTHIM MHO-
wecteoM, w3 BEmouenns P C f71(0) x f71(1) crenyer f71(0) # 0 =
F71(1) # 0. IlosTomy byEKINA f ABIACTCS HETPUBHATLHON H /I €& COb-
CTBEHHOT'O IIPAMOYTOJIBLHHUKA CIpaBeamnBo praodenne P C Py, Teopema 2
JOKa3aHa. |

CaencrBue 1. Ecau dopmysa F € N npedecmasuma na cobemserntom nps-
MOY2OALHUKE HEMPUBUAALHOT bYre6ol dynkyuu g(T1,...,Ty), MO OHA pea-
AUSYEM MY PYHKUUIO.

Joxasameavcmeo. Tlo reopeme 2 uz srimouennst P, = g7 1(0) x g71(1) €
REC" cienyer, aro dpopmysia F' peasusyer HEKOTOPYH HETPUBUAJBHYIO Oy-
aeBy dbyuknuto f(x1,...,2T,), A1 COOCTBEHHOrO NPSAMOYTOJILHUKA KOTOPOIt
cupaseauso sriodenune Py C Py, 13 91010 BKIIIOYenus o4eBuHbIM 00pa-
30M crresyer paBeHcTBO Py = P a, 3maunt, n pasencrso g = f. Crnencraue
1 mokaszamo. |

Teopema 3. Ecau gopmyaa F € N peaausyem wempusuasvnyo byaesy
dynrwyuro f(x1,...,2Tn) U ABAAEMCA MUHUMEALHOT, O OHA NPEOCTAEUMA
MG COOCMBEHHOM NPAMOY20ALHUKE IMOT PYHKUUU.

Joxasamesvemeo. Muaykims mo caoKHOCTH HyHKIHH f.

Ipu L(f) = 1 cnoxknocts peanmusyromedi f MUHUMATBHON (HOPMYJTIBI IO
OTIPEIESIEHNIO TaKkKe paBHa exwauIe. [loTomy F' ecTh HEKOTOPBIN JTUTEPAT
20, i€ {1,...,n}, § € {0,1}, a nns cobeTBEHHONO MPAMOYTO/IbHIKA DYHK-
nuu f crupapeinBo papeHcTBO Py = Xf. B srom ciiyuae ojHO3JIeMeHTHOE
CeMEHCTBO TIPAMOYTONLHUKOB U = {Xf} sapagercs [I-pazbuenmem mpsmo-
yronpuuka Py, npencrasiatomum F.

IIycte m > 1 u yTBepkKJeHUEe TEOPEMBI BBIMOJHEHO Jjisi JI000it dyHK-
mun [ cnoxuocru L(f) < m. Tlokaxkem, 94T0 TOr/1a OHO BBILOJHEHO M JIJIS
upousBobHON dhynknuu f caoxuocru L(f) =m + 1.

13 murnmasbaoctu dbopmyisl Focenenyer L(F) = L(f) = m+1 > 1,
[OTOMY BO3MOKHBEI 1B cotydasi: F' = (HVT) u F = (H AT). Paccmorpum
[EePBBIN cay4dail, BTOPOI paccMaTpUBaECTCA aHAJJOTUYIHO.

B cuny Toro, uro F peanmsyer 3aBUCSIIYIO OT TTEPEMEHHBIX X1, ..., Ty
HETPUBHAJBHYO OyJIeBY (DYHKIUIO U SBJISETCS MUHUMAJIBHON, OHA HE CO/Iep-
FKAT JUTEPAJIOB OTIMIHBIX OT 20, ..., 20 uw x1,... xl. 3maunt, bopmyms H
u T’ TaxkKe HE COEPKAT TaKuX JnTepasioB. [losToMy oHM TakKe peasn3yoT
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HEKOTOPBIE 3aBUCHIINE OT TEPEMEHHBIX T, . . . , Ly, PyHKIMH. OO03HATUM ITH
dyuuyuu h(xy,...,oy) u t(z1,...,x,) coorBercrento. Kpome roro n3 mu-
HuMaasHOCTH F' cneayer, ato dopmynbl H u T’ IBASIOTCA MUHUMAIBHBIMY, a
dbyurIUY h U t IBASIOTCS PA3IUIHBIMU HETPUBUATBHBIMU OysieBbIMU (DYHK-
musivu. [Ipu 9T70M ovueBuaHO BBHIMOMHEHB! HepaBeHcTBa L(h) < L(f) —1=m
u L(t) < L(f)— 1 = m. Baaunr, 10 OpemooKeHno HHAYKIUT (hopMytsl H
u T mpencTaBUMBI Ha COOCTBEHHBIX MPSIMOYTOAbHUKAX Pp n Py atux dpyHk-
uwnii. [lycres Uy u Up sro [l-pazbuennss npsiMOyroJbHUKOB COOTBETCTBEHHO
Py, u Py, npencrapastomniue 3tu (HhopMyIIb.

W3 munnmanbsaoctn F' takxke ciaenyer, uro pyukuun f, h, t momapHo pas-
smanbl. [lodromy B cuiy cBsi3piBaroIero ux pasencrsa f = h Vi MHOXKecTBa

Pf, PlszﬂPh, PQZPf\Pl, PgZPfﬂPt

SIBJIAFOTCS [PAMOYTOJIbHUKAMU C ODIlell BepTUKAJIBbHON CTOPOHOMN f‘l(O).
IIpm 3TOM OY€BUAHO BLITTOIHEHBI COOTHOIIEHNS

Pf:P1UP2, PNPo=0 u P CP, P, CP3CP;.

DTHU COOTHOIIEHUS O3HAYAIOT, U9TO apa NPAMOYroibHUKOB { Py, Po} saBiger-
CsT TOPU30HTAIBHBIM Pa3pe3oM COOCTBEHHOTO MpsMoyToabiuKa Py dynkiun
f, xommonenTa P; 3TOr0 paspesa COMEp:KUTCHI B COGCTBEHHOM MPSIMOYTOJIh-
ouke Pj dyskmuu h, komnonenta P, — B cobcTBeHHOM TIpsiMOyTOAbHUKE Py
dbyukunn t.

ITo nemme 1 cyxenust Uy = Ug|P; n Uy = Ur|Ps upeacrapaennii Uy u
Ur dopmyn H u T asnatorca Il-pazduennavu npaMoyroabHukos Pp u Py
cooTBercTBenHo. [lo mpemnoxennto 2 oobeanuernne U = Uy U Uy stux 11-
pasOuenuii apngerca II-paszduenuem coOCTBEeHHOrO mMpaAMOyTroabHHUKA Py =
P U P, dyukiuu f. Tlokaxkewm, uro [I-pazbuenue U amiserca npencrasiie-
aueMm opmysibr F.

st aToro cHagvasa 3amerum, 4To cyxkenud Uy u Us npeacrasiennit Uy u
Ur apnsiorca crporumvu. JlefiCTBUTEEHO B IPOTUBHOM C/IYy9a€ BBITOTHEHO
xorst 661 0710 U3 Hepasects |Ui| < |Ug| aubo |Us| < |Ur|.Cuenobarenbho B
cuity Teopembl 1 st 1i060it hopmysbr G € N(U) umeem

L(G) = |U| = |U1] +|U2| < |Un|+ |Ur| = L(H) + L(T) = L(F),

T. €. crpaBeIuBO crporoe HepasercTBo L(G) < L(F'). Ho mockonbky dop-
Myna G B cuny caencteug 1 peanusyer dyHKINUIO f, 3TO HEPABEHCTBO TPO-
TUBOPEUYUT MUHUMATHHOCTH (HGOPMYIbl F.

ITo smemme 2 m3 crporoctu cyxenunit Uy = Uy |P) u Uy = Up| Py coieny-
o1 Braodernst N(Ug) € N(Uy) uw N(Ur) C N(Uz). Kpome Toro ovuesnamo
cyx)enusi Uy u Uy siByisgroTcs npsaMoyrojibibiMu hparmMenTamu 11-pasz6buenuns
U, coorBercTByomumMu rutiepbiokam Py u Ps aroro pazbuennst. 3HaUuT, 11
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Hux cupaseausbl pasencrsa Uy = U|Py u Uy = U|P,. Orcioga u u3 onpe-
nesienus kiacca dopmyn N(U) caenyer

F=(HVT)eNUg) VR (Ur) C N(UL) vV R(Us)
= NU|P) vV NU|R) C N(U).

T. e. cupaBegymuo Briawuenne F € N(U), koropoe m o3nauaer, uro 1I-
pasouerue U cOOCTBEHHOTO MPSMOYTOJbHUKA (DYHKIUU [ ABISETCS [IPEi-
crasyieanem popmysnl F. Teopema 3 nokazana. [l

4 IIpaBunpubie pa3ouenus (0-1)-pébGep sauneiinoi GyaeBoii
byHKIINN

Yepez ¢ 6ynem o603HaYATH COOCTBEHHBIN MPAMOYIOJBHUK JUHEHHONE Oy-
nesoit byukimuu ©(z1,...,2,) = @I, 7, a wepes N® u N! — mmoxecrsa
coorsercTienno ¢ 1(0) u o 1(1).

Taxum obpaszom umeror mecto pasercrsa ® = N0 x N n

N ={aeB"| @ a=0}, N={seB" | ps=1}

IMapy nabopos («, B) € ® 6yaem nazwisarh (0-1)-napoti sunetinot 6ysesot
dynryuu p nma npocro (0-1)-napoti. Tipu srom HAbOp « Oyjem HA3BIBATH
YEMHbIM KOHUOM, a HABOD B — HewEmHbim KOHUOM STOH TmaphL.

Yepes NO(M) u N} (M) 0603H297M COOTBETCTBEHHO MHOMKECTBO BCEX TET-
HBIX ¥ BCeX He4eTHbIX KOHIOB (0-1)-map u3 npon3BOJBLHOTO HEIyCTOIO MO
mHuoxkecrsa M C &.

IIpamoyzonvrotli oxpecmuocmsbio merycroro muoxkectsa M C & nazoBém
npsmoyroabiuuk [M]1 = NO(M) x NY(M).

Cymmy gBomuHbIX HabOPOB «, B € B™ omnpenesinM paBeHCTBOM

a+B=(1®pr,a2® P2, ... ;0 D Pn).
Yepes el, €2, ... e" 0603HaMMM gBOMUHBIE HAOOPH! U3 B” ¢ eIMHCTBEHHO
€JIMHUYHON KOMIIOHEHTOM:
1 2
e =(1,0,...,0), e =(0,1,...,0), ... ,e"=(0,...,0,1).

(0-1)-pebpom aunetinoti 6yaecoti dynryuu @ nam npocro (0-1)-pebpom na-
sbiBaerca Takas (0-1)-napa («, ) € @, uro jyst mexkoroporo i € {1,...,n}
BBIIIOJIHEHO PABEHCTBO 3 = o + €.

Yepes R 0603naunm muOkecTBO Beex (0-1)-pébep suneitnoit 6yeBoit by HK-
ouu .

MuoxkecTBa R? =RnN X? u Ri1 =RnN Xi1 HA30BEM COOTBETCTBEHHO 0M-
PUUAMEABHOT T NOAOACUMEADHOT, KOMNOHEHMOT C HOMEPOM & MHONCECTNGA
R, a a/leMeHTBI 9TUX MHOXKECTB — COOTBETCTBEHHO OMPUYUAMEADHbLMU T N0-
noorcumenvrvmu (0-1)-pébpamu nanpasaenus i; i =1,...,n.

MrozkecTBo R+ 17151 MpON3BOABHEIX 01, . . ., 0y, € {0, 1} onpenesm pa-

BencTBoM RO1+0n = R{l U---URZ.
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Bamerum, aro g joboro (0-1)-pebpa cymiecTByer ejmHCTBEHHAST COIEP-
JKaImast ero KOMIOHEHTA Xf rJaBHOrO mpsamoyroJsibauka X. Ilosromy cemeii-
CTBO KOMITIOHEHT R(l), ...,RY R%, ..., Rl mmoxecTBa R aBasgerca pazbuenuem
muokecTBa R. KpoMe Toro Bce KOMITOHEHTHI R ABASIOTCS OTHOPOTHBIMEI MHO-
JKeCTBaMU, U JJisi JIFOOOT0 oJHOpomHOTO nonMmumKecTBa () C R cymecrByer
eJIMHCTBEHHAS conepKaiias () komnonenTa R u euHcTBeHHAS CO/IepIKAaIas
() xommoHenTa X.

Hpasuavrowm pasbuenuesm muooicecmsea R Hazosém Takoe pazbruenue 31oro
MHOXKECTBa, BCe BJIOKM KOTOPOTO SIBJISIFOTCS OJHOPOJHBIMU MHOXKECTBAMHU, a
UX OPSIMOYTOJIbHBIE OKPECTHOCTH ITOTIAPHO HE MEPECEKAIOTCS.

st Tpou3BOJIBHOTO IPpABUJIbHOIO pazdbuenus V mHO)kecTBa R MHOXKEcTBa
6J10KOB

VP={QeVI|IQCR)} n V'={QeV]|QCR;}

Ha30BEM COOTBETCTBEHHO ompuuame/szoﬂ T NOAOHCUMEALHOUT KOMNOHEH-

moti ¢ HoMEPOM © DTOTO pazdbuenus, 1 = 1,...,n.
Muozkecto Vo9 nng mpomssombubix 01,...,0, € {0,1} ompememmm
pPaBeHCTBOM

01...0n __ Y70 On
Ve — iy g ydn,

Bamernwm, aro cemeticreo xkommowent V... VO Vi . V! mpasumsno-
ro pasbuenus V muoxkectBa R saBisgercs pazdbuenunem muoxkectBa V', 1 KaxK-
Jast KOMIIOHEHTa, Vf pasbuenus V sapisercd pazdueHneM COOTBETCTBYIOIIEH
KOMIIOHEHTHI Rf muOkecTBa R. Kpome Toro muoxectso VOO gpmsercs
pazbuenmeM MHOKecTBa RO+,

Hnst mpoussosbaoro II-paszbuenus U npsimoyronbanka ® uepes V(U) 060-

3HAYUM CJIeyIolee ceMeiiCTBO MOAMHOXKEeCTB MHOXKecTBa R:
VU)={QNR|Q€U,QNR # 0}.

Ouesngno cemeiictBo V(U) aBisiercst pasbuennem muokectsa R. Bynem Ha-
3BIBATh €ro pazbuenuem muoocecmea R, noposicdénnvm I1-pasbuernuem U.

Jlemma 3. Jlasa aobozo 1l-pasbuenus U npamoyzosvrura © nopootcdénnoe
um pasbuenue V(U) mnoorcecmea R asasemes npasusbivim U cnpaseiiue
HEPABEHCMEA

V@) <|Ul u VIO < |UGl, i=1,...,n, 6§=0,1.

Aoxasameavcmeo. Tlo oupenenenuto Jroboit 6sok M pasbuenus V(U) ss-
JISIETCSL TIOJIMHOXKECTBOM HEKOTOPoro 0soka () Il-pasbuenust U, KOTOpbI# 110
OTIPEJICTIEHUIO SBJSIETCS OTHOPOAHBIM MHOXKecTBOM. Ilosromy M Takxke gB-
JISIETCA OMHOPOJHBIM MHOXKecTBOM. llpu aTom oueBmano m3z M C @ cie-
ayer [M] C Q. 3unaunt, mockoibKy pasubie 60ku V(U) gBISIFOTCS TOJI-
MHOYKEeCTBaMHU pa3HbIX 0,10K0B U, U3 momapHoil HemepecekaeMocTr 0710K0B U
cJIeTyer TorapHasl HelepeceKaeMOoCTh MPSIMOYTOIBHBIX OKPECTHOCTE! HJIOKOB
V(U). B creacrsue 1ero pazbuenne V(U) muOX)ecTBa R siBiIsteTcs npaBmiib-
HBIM.
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ITepBoe HEepaBeHCTBO JIEMMBI CJIEAYyEeT HEIOCPEICTBEHHO U3 OLPe/Ie/IeHusI
pasbuenust V(U). CupaseiMBOCTb OCTAIBHBIX HEPABEHCTB BbITEKAET U3 TO-
ro, ato Jr06oit 610k V(U) a BMecTe ¢ HUM U cofepzKantuit ero 610k U sBist-
eTCsl MOJIMHOKECTBOM HEKOTODOI eIMHCTBEHHON KOMIOHEHTB X [JIABHOIO
upstmoyrosibHuka X. Jlemma 3 jioxkazana. ]

BamMernM, UTO CAOKHOCTH MUHUMAJIBHONW (hopMy bl F, peamusyroreii Ju-
Heitnyto ByneBy dyHkuuo @(r1,. .., 2y, ), He TPEBHIIALT CIOKHOCTH MOCTPO-
ennoit jtst 37oi ynkimm dbopmyis SA6monckoro [1]. T. e. npu n = 2% + p,
0 < p < 2k, umeer mecro mepasencro L(F) < 4% 4 3p2F un (uro mo xe
caMoe) HEPABEHCTBO

L(F) < n? + (n— 2[10g2nj)n —2(n— 9llogy nJ)Q‘

Kpowme Toro mo teopeme 3 munumabHas dpopmyaa F mpeacraBuMa Ha Tpd-
voyroabanke ®. A B cury jemmbr 3 m Teopembl 1 g 060ro mpencTaB-
agromero e Il-pazbumenus U 2T0T0 mpPIMOYTOJBHUKA U MOPOKIAEHHOTO UM
pasbuenns V(U) muoxkecrBa R cripasenmeel HepaBeHCTBA

IVU)| < U] = L(F),
VR + IVE(U)] < UG+ UG S LYF) + Li(F) S Ly(F), i=1,...,n.

ITosTomy 4TOOBI TOKA3ATH, UTO HEKOTOPAasi TEpEMEHHasT BXOIUT B F' He MeHee
8 pa3, AOCTATOTHO AOKA3aTh CAeyIOIIee YTBEPIKIEHUE.

Teopema 4. IIpun =5,6,7 ne cywecmsyem makoz0 NPasuALHO20 Pa3bue-

nus V- mmoorcecmsa (0-1)-pébep aunetinot 6yaesots ynruuu o(x1, ..., Ty),
0N KOMOPORO GHINOAHEHDE HEPAGEHCTNG

V| < n?+ (n—2le2nlyy — o(p — gllos2n])2. (1)

VO + V<8 =1 )

OcraBmasacs 4acThb CTaThbu TOCBAIIEHA JOKA3aTCJILCTBY ITOU TeoOpPeMBbI.

5 OO0 omHOM CBOIICTBE IPaBUJABHBIX pa3bueHMii MHOYXKECTBA
R, obnamaroinux moJaHbIM HAOOPOM MAaJIOMOIITHBIX
KOMIIOHEHT

ITo oupenenenuto npasusvroe pasbuenue V mnoorcecmea R obaadaem noa-
HOM HAOOPOM MAAOMOUWHBLT KOMNOKEHM, eCTU T Kaxkjaoro i € {1,...,n}
cymecrsyer rakoe § € {0,1}, uro |V| < 3.

Bamernm, uro pazdbuernue V, 0 KOTOPOM UIET Pedub B (POPMYJIUPOBKE TEO-
pembr 4, 06/1a1a€T TTOTHBIM HAOOPOM MAaJIOMOIIHBIX KOMITOHEHT.

I'panvio xyba B HazbIBaeTCS MHOXKECTBO

Bn 0150k __

i1 {(041,...,04”) e B" ’ Qi = 01,...,Q; = Ok}, 01,...,0 € {0,1}.

IIpu srom muOKecTBO {1,...,n} \ {i1,...,9%} Ha3BIBAETCS MHONHCECTNGOM
06Pa3YOUUT, TACTO N — k — PA3MEPHOCTBIO STOH TDAHH.
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Yepes Form(F') u dim(F') 0603Ha41M COOTBETCTBEHHO MHOXKECTBO 0Opa-
3yIOIuX U pazmeprocTsb rpanu F kyba B”.

Yepes §(B") 0603HauNM MHOXKECTBO BCeX Tpaxeii Kyba B, uepes §F(B™)
— MHOXKECTBO BCEX TpaHel pasmepHoctn k kyba B™, u mia mpowsBoIBHON
rpann F € §(B") yepes §¥(F) — MuOXKecTBO Beex Takux rpaneit G € §F(B"),
aro G C F; k=0,1,...,n.

st Ipou3BOILHOrO 0AHOPOAHOr0 noamuoxkecrsa (Q C R gepes @ obo3Ha-
9UM MUHMMAJTBHYIO 110 BK/IIOUEHUIO IT'panb Kyba B™, cogepakariryio Bce KOHITbI
(0-1)-pébep u3 Q.

Yepes R(F) oboznauum muoxkectso scex taxux (0-1)-pébep uz RS, oba
KOHIIA KOTOPBIX mpwHaiekar rpanu F' xyba B™.

R-wmmnooicecmeom bynem mazbiBaTh Takoe Hemycroe mogmuozxkectso M C R,
aro st Hekoropwix ¢ € {1,...,n}, § € {0,1}, F € F(B"™) umeer mecro pa-
sercrso M = RZ(F). TIpu stom pasmeprocmuto R-mmoocecmea M nazoném
pasMeprocTb Tpanu I, a camy rpasb F' — nopoorcdaroweti R-muoorcecmeo M.

KoppekrHocTs onpeaeneans pasmMepaocTr R-MHOKECTBA BLITEKAET U3 NIEP-
BOT'O M3 CJIEAYIOUINX ABYX OYE€BU/IHBIX yYTBEPXKIEHUIA.

Ipepnoxenune 3. /aza arwbozo R-muoocecmea M cyuecmeyem eduncmsen-
HaA NOPodHCIaIowas €20 2panb kyba B". Imot epanvio asasemca epans M.

Ipennoxenue 4. Ipu 2 < k < n das wobot epanu F € FF(B™) cnpased-
AUGHL PAGEHCTNEA

R =R = { §

npu i € Form(F),
B [IPOTUBHOM CJIy9ae.

Yepes R3 0603HaUMM MHOKECTBO BCeX R-MHOXKECTB Pa3MepHOCTH 3.

Bamerum, 4ro Ja1000e R-MHOXKECTBO SBJISIETCS OZHOPOLHBLIM IIOJIMHOMKE-
crBoMm R. B wactaocTu B cuny npemnoxenns 4 g06oe R-MHOXKECTBO pasMep-
HOCTH 3 ABJISIETCH OJHOPOIHBIM JIBYX3JIEMEHTHBIM MTOAMHOXKECTBOM R.

Yepes E 0603mauMM MHOKECTBO BCEX OJIHOPOSHBIX IBYXIJIEMEHTHBIX MO/
MHOXKeCTB MHOKecTBa R 1 1epe3 E(Q)) — MHOXKECTBO BCEX JIBYX9/IEMEHTHBIX
MOTMHOYKECTB MTPOU3BOIBHOTO OJHOPOAHOTO MHOXKeCTBA () C R.

Muozkectsa EY = E(RY) u E! = E(R}) nasosém coorsercrsenno ompu-
YAMEALHOU T NOAOAHCUMEALHOT KOMNOHEHMOU ¢ HOMEPOM © MHodicecmea B
1=1,...,n.

Ouesnnno cemeiicteo kKommonent EY, ..., EQ El ... El vmoxecrsa E a8-
JIsTeTCsT pasbueHneM MHOXKeCTBa E.

Hnst mpousBosibHOTO OMHOpOIHOTO MHOXKecTBa (Q C R uepes K(Q) o6o-
BHAYUM MOJIHBIN Tpady ¢ MHOXKECTBOM BepPITHH ().

DueMeHTh MHOXKECTBA B OyeM Ha3biBaTh pébpamu, UMesd B BULLY, UTO OHU
gpsroTes pé6pavu moHex rpacdos K¢ = K(R?), i = 1,...,n; § = 0,1. A
ssnemenThl ero kKomnonent EY u E} — ompuyamenvnvimu u noaoscumenvrvimu
pébpamu underca i COOTBETCTBEHHO.

Mmnooicecmeo E(V') pébep, nopoorcdénnmx npasusvrowm pasbueruem V mro-
oicecmea R, onmpesieiv pasercrrom E(V) = Ugey E(Q).
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Muozkecrsa EQ (V) = UQer EQ)uE}(V) = UQeVil E(Q) nazosém coor-
BETCTBEHHO OMPUUGMEALHOT U NOAOHCUMEAOHOT KOMNOHERMOT € HOMEPOM
i mnoocecmea E(V); i =1,...,n.

Ouesnro cemeticto Kommowent EY (V) ... EQ(V), EX(V),...,EL(V) mmo-
xkecrBa E(V) apasercs pasbuennem muo)kectsa E(V).

Konuamu pebpa e = {r1,r2} € E no onpenenenuto sisastorcs (0-1)-pébpa
r1 U .

Pacemoanuem Xommunea mexay nabopamu (i, ..., Qy), (B1, ..., Bn) € B”
Ha3bIBACTCA BeUIHHA » . ; |a; — B;] (1. e. aucsio paspsaioB, B KOTOPBIX 5TH
HAOOPBI OTJIMIAIOTCS).

Hnunot pebpa e € E ByneMm Ha3bIBATh PACCTOAHNE XIMMUHIA MEXK/TY YET-
v kKoumamu (0-1)-pébep, apsrommxcss KoanaMu pebpa e, u oygem 06o-
sHauarh eé lenght(e).

Crnenmyromniee yrBep:K/IeHre 09E€BUIHO.

IIpepnoxenune 5. Jauna pebpa e € E u pasmeprocmo codepocaweds ezo
MUHUMAALHOT MO 6KA0%eRWI0 epany kyba B" ceasanor pasercmeom

lenght(e) + 1 = dim(e).

Yepesz T oboznauum MHOKeCTBO Bcex pébep u3 E, umerorux Aauny 2.

MmuoxkecTBa T? =TnN E? u TZ1 =TnN Ez1 HA30BEM COOTBETCTBEHHO OMpu-
YAMesoHOU U NOAOHCUMEABHOT KOMNORERTNOT ¢ HOMEPOM © MHoxcecmea T
1=1,...,n.

W3 npemnoxenntit 3, 4, 5 oueBuIHBIM 00PA30M BBITEKAIOT CASIYIONINE YTBED-
KJIEHUS.

Ipennoxenne 6. Cnpasedauco pasencmeo R> = T.

IMpenyoxkenue 7. /s aoboti epanu F € F3(B™) u xascdozo i € Form(F)
enpasedausve exarouenua RY(F) € TY w RH(F) € T}.

Onwupasich Ha peao)ennusd 3, 6, 7, Ay KaxKJIoro ¢ = 1,. .., n caeayommm
00pa30M OIpeIe UM B3aUMHO OJIHO3HAYHOE COOTBETCTBHE MEXK Iy KOMIIOHEH-
TaMu T? u Ti1 MHOXKecTBa T: pébpa e € T? uu e T} coomesemcmeyrom opye
dpyey, ecTM M TOJILKO eCI 7Tt HeKoTopoit rparn F € F3(B™) cipare s
pasenctia e = RY(F) u u = R} (F).

Ommnowenue dsoticmseennocmu Ha muootcecmee T onpene M Cie Ty oM
obpaszom: pébpa e,u € T ceasanv. omuoweruem 060TUCNEEHHOCTIU, €CTTH T
TOJBKO ec/u jiuist HeKoTopbix ¢ € {1,...,n}, 0 € {0,1} BbIIOJHEHBI BKIIOUE-
Hust € € Tg, u € T?@l ¥ pébpa e u U COOTBETCTBYIOT APYT APYTY.

Jlsoticmeenno nesasucumbim OyeM Ha3bIBATL TAaKOe MHOXKECTBO PEbep
A C E, uro um kakue jasa pebpa m3 A N T He cBA3aHBI OTHOIIEHUEM JIBO-
CTBEHHOCTH.

Obosaouroti pebpa e € E wazoém muokecTBO (€) = [e]\e. Apyrumu ciosa-
Mu o6oouKa pebpa e € E, Korrmamm koroporo aeiaaiorcs (0-1)-pé6pa (al, A1)
u (a?,5%), ects mmomectso (€), cocrosmiee w3 mByx (0-1)-map (al, %) n

(0%, 8Y).



OB OJJHOM CBOMCTBE MUHUMAJIBHBIX ®OPMVYJI 161

Becom (0-1)-napnr (o, 8) € ® nazosém Beqmuuny w((a, 4)), pasayto pac-
CTOSIHUIO XOMMUHIA MEXK/ly €€ KOHIIAMu, T. €. MeXKJy « u 3.

Byneum rosoputs, uto (0-1)-napa (a, 8) € ® asasemea duamemparvrod
dasa epanu F € F(B™), ecmn o, B € F u w((o, B)) = dim(F).

Yepes D(F') oboznatmm MHOKeCTBO Beex (0-1)-map, siBIISIFOIINIXCS THaMeT-
pasnbHBIME JUIs Tparn ' € §(B").

Muozxkectsa DY(F) = D(F) N XY u D(F)} = D(F) N X} 6y1em nazwr-
BATH COOTBETCTBEHHO OMPUYAMEALHOT U NOAOHCUMEALHOT KOMNOHEHMOT ¢
nomepom i mnooicecmea D(F); i =1,... . n.

Jlemma 4. Ecau pébpa e,u € T ne ceasanv omuowernuem 060GCMEEHHOCTIU,
mo u3 pasencmea € = U caedyem (e) N (u) # (.

Jloxasameavcmeo. Tlpu e = u yTBEPXKJIEHHE OYEBUHO.

IIycts e # w. Torma B cumy mpennmoxkenust 6 w3 BRIOYeHUS e,u € T
caeayer e,u € R3. Ilostomy rpamb F = € = U, KOTOpas [0 MIPEJIOXKe-
HUIO 3 SIBJISIETCS TIOPOZK JAtoNIeil 1yt R-MHOMXKeCTB € U U, UMeeT pa3MepHOCThb
3. CieroBaTe/ibHO 110 OIpejiesieHn0 R-MHOXKECTB U B CHJIY NpeioxKeHus 4
cymectByior takue i,j € Form(F) u ,0 € {0,1}, aro cupasemiusbl pa-
penictBa ¢ = RO(F) u u = R7(F). Ilpu srom mockonbKy pédpa € u u He
CBSI3aHbI OTHOIIIEHHEM JIBOWCTBEHHOCTH, UMEET MECTO HEepaBeHCTBO i # J.
Iosromy cupaseymuBocTh HepaseHcTsa (e) N (u) # () BoITeKaeT U3 OUEBUI-
noro pasenctsa (RY(F)) = D(F) u cieyromux 04eBuHbX (BBITOIHEHbIX
npu j # i) pasencte: [(R7(F)) NDY(F)| = |(R(F)) NDHF)| = 1. lemwma 4
JOKa3aHa. O

Jlemma 5. Jlaa ao06020 npasunsvrozo pazbuenua Vo mmooicecmsa R u aobvix
deyx pasauunmx pébep e,u € E(V) cnpasedauso pasencmeso (e) N (u) = 0.

Jlokasameavemeo. st TPOM3BOJIBHBIX JABYX PasindHbix pébep e, u € E(V)
uepes Q. u @, obosnauum 6j10ku pazdbuerus V', 1ag KOTOPHIX BBIITOJIHEHBI
sriouerns e € E(Q.) n u € E(Q,). Torma npn Qe = Qy B cuily 0AHOPOI-
voCcTH O/10KOB pasbuenus V cyimecTByeT Takas KOMIIOHEHTA Eg MHOKECTBa,
E, uto e,u € EJ. B arom caywae pasenctso (€) N (u) = () oueBmanbm o6-
pa3zoM Boinosaeno. Ecmu ke Q. # Q, To pasenctso (e) N (u) = () caeayer
u3 oueBnaHbIX BRIOYeHu (e) C [Q.], (u) C [Q,] u u3 nomapHoit Hemepe-
CEKAeMOCTH TIPSIMOYTOJIbHBIX OKpecTHOCTEl 6y10K0B pasdbuenus V. Jlemma 5
OKa3aHa. O

Crenyrotiee yTBEpKICHUE SABJISETCS OCHOBOM J0OKA3aTEILCTBA TEOPEMBI 4.

Jlemma 6. Baoku 4106020 064a0610UE20 NOAHBIM HAOOPOM MAAOMOULHBLET
KOMNOHEHTN, NPABUAbH020 pasbuenus V. mmoocecmea R wne codepocam R-
MHOHCECTNE PASMEPHOCTIVU 4.

Hoxaszameavemso. IlpeanonoxuM mpoTuBHOE: HEKOTOPHINH 610K @) € V' co-
nepxuT R-muoxkecrso M pasmeproctu 4. Torma B cuy mpeioxKenns 4 1 o
oTpesiesieniio R-MHOKeCTBa cymmecTByeT Takad rpanb F € §4(B") u raxue
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i € Form(F), § € {0,1}, uro umeer mecro pasencrso M = RI(F). U3 soi-
TIOJTHEHHOTO 110 TipeTokenuio 4 pasencrsa |R(F)| = 4 cienyer |[E(M)| = 6.
Kpowme Toro ouesnnno nmeer mMecto Briodenne E(M) C Tf, u i J1o60ro
e € E(M) cnipaseaymso srmoderne € € §°(F). IloaToMmy B CATy BKTIOTCHHASA
E(M) C E(Q) muoxecrso E(Q) comepxur 6 pébep e € T?, mas KoTOpHIX
cipaBe/IBO BKyTouenue € € 5o (F).

[Tockonbky V' obsajiaer noHbIM HAOOPOM MAJIOMOIIHBIX KOMIIOHEHT, JIJIst
atoboro j € Form(F') cymecrryer takoe o € {0, 1}, 4T0 BBITIOJIHEHO HEPaBEH-
creo V7| < 3. Crenoparensno B cuity pasencrsa [R7(F)| = 4 cymecrsyer
Takoit 60k P € V7, uro |[P N RS (F)| > 2. lHosromy muoxecrso E(P) co-
Aepzut pebpo e € T, amst KOTOPOTO CIpaBesnBo BK/IIOMCHIe ecFF).
Ilockonbky B cuny paserncrsa [Form(F')| = dim(F') = 4 muoxecrso Form(F)
KpOMe 1 COMIepKUT eIllé TpU 3JEMEHTA ji, j2, j3, OTCIONA CJIEAYeT, UTO s
HEKOTOPKIX 01,092,053 € {0,1} cymecrsyer Tpu Gioka Py € Vj‘il, P e VJZZ,
P e VJZS M TPH COOTBETCTBYIONMX pebpa €1 € T;’ll, ey € T;’;, e3 € T}T;’, JL1sL
KOTODBIX CIpaBe/InBhI BKOUYeHus e € K(P)), ea € E(P), e3 € E(P3) u
&6, 6, € B(F).

Bamernm, uro muOoKectBo A = E(M) U {e1,e2,e3} cocrour uz 9 pébep,
ABJIACTCA ’ZLBOI?ICTBQHHO HE3aBUCUMBIM M JJIA HET'O CIIPpAaBEJIJINBbI BKJIIOYCHU A
ACT, ACE(V). Hosromy us paserctsa |§5(F)| = 8 caemyer, aro MHOKe-
crB0o A comepKuT JBa pas3saUM4HbIX pebpa e U U, JAJisd KOTOPBIX CIPABEIINBO
PABEHCTBO € = U, W, 3HAYHAT, II0 JeMMe 4 I HUX CIPABEIJINBO HEPABCHCTBO
(€) N (u) # 0. Ho 9T0 MPOTHBOPEYMT TOMY, 9TO TI0 JeMMe 5 Jisa 9TuX PEdep
crpaBenmBo paBercTso (e) N (u) = . Jlemma 6 mokasaHa. O

6 TI'padwl, MOpoKAEHHBIE TPABUJIBHBIM pa30bueHmeM
MHO>kecTBa R

st mpou3BOJIBHOTO TpaBUIBHOTO pazbuenns V wmuOKecTBa R rpadbr
G(V)m GY(V), i€ {l,...,n}, d € {0,1}, onpemesmm paseHcTBAMH

V)=, K@ n GV =, K@

Bamerum, uto MmuoxkectsoM seprmun rpados G(V) u GI(V) sasasiorcs
MHOZKECTBa cooTBeTcTBerHo R 1 RY, MHOKECTBOM péfep — MHOKeCTBa COOT-
sercreento E(V) u B (V).

st npousBosibHOro pebpa e € T uepes e* oboznauum pedpo, CBA3aHHOE
¢ e orHomeHueM jpoiicrserHocru. MuoxkecrBo (M)* st npousBOJILHOIO
nogmuoxkecrsa M C T oupegenum pasencrsom (M)* = {e* |e € M},

Bamerum, 410 Jjis Ja0boro e € T cupaseyinBo paBeHcTBO € = e u jijist
moboro M C T cnpasenmmso pasernctso ((M)*)* = M.

I'pad éf(V), i€{l,...,n}, 0 € {0,1}, onpegeanum paBeHCTBOM

G(V) =G (V) (B (V) n e



OB OJJHOM CBOMCTBE MUHUMAJIBHBIX ®OPMVYJI 163

Ipador GO0 (V) GO1-0n (V) u GO (V), 61,...,8, € {0,1}, onpene-

JIIM paB€HCTBaMUI

G61...6n(v) _ CJ G?Z(V), éé1...6n(v) _ U éfz(v)7
=1 i

G51--~5n(v) _ G51~~~5n (V) U 651@1--&%@1(‘/).

CrpaBelyinBOCTh CJAEAYIONIETO YTBEPK/IEHUsI BBITEKAET HEOCPEICTBEHHO
113 OIIpeIe/IeHnii OTHOIIEHHs JBOACTBEHHOCTH 1 rpada GO1-0n (V).

IIpepsoxxenune 8. /laa w0b6020 npasuavrozo pasbuernus Vo mnoocecmea R
u 106613 81, . . ., 6n € {0,1} mmoorcecmeo pébep epaga GO0 (V) asasemea
060U CMEENHO HE3ABUCUMBIM NOOMHONCECMBOM MHodtcecmea E(V).

CyTh J0Ka3aTebCTBa TeOpeMbl 4 3aK/II09aeTCa B TOJYYeHUN IS TIPON3-
BOJILHOTO YZOBJIETBOPAIOIIErO YCJOBHIO 3TOH TeopeMbl pasbmenusa V' Bepx-
meit 1 HyDKEei orenok umcia pébep rpada GO0 (V) m B moaGope Takmx
91,...,0n € {0,1}, Ipn KOTOPBIX 9TU OIEHKM IPOTUBOPEYAT JPYT JIPYTY.

Jnst npoussosibHOro rpada G uepes |G| obosHaunm uuciao pébep 1oro
rpada.

Yepes Py, oboznaumv muOKECTBO Beex (0-1)-nap u3 &, umeromux Bec k;
k=1,...,n.

Bamernm, 4TO cupaBeinBo papeHcTBO P = R.

Jlemma 7. Ilpu n > 2 daa 4106020 npasuaivtozo pasbuenus V. mmoosicecmea
R u a0bwviz 61,...,0, € {0,1} cnpasedauso nepasencmeo

@] - [R]

2

Joxasameavcmeo. N3 npenjioxenns 8 u jemMmbl b ciaegyer, 910 000/109-
Ku pédep rpada G‘Sl"'én(V) MIOITAPHO He mepecekaroTcs. HemocpeacTBeHHO
u3 onpegenenus pebpa e € E u ero obosouku caegyer lenght(e) > 2,
(€) C Pienght(e)+1 1 [(€)] = 2. TTosromy obonouku pébep rpaca Go1-0n (V)
SIBJISTIOTCST TTOZIMHOYKeCTBaMu MHOXKecTBa P \ @1 U c/reoBaTe/IbHO ClipaBe-
muBo mepasercrso |GO0n (V)| < 1(|@| — [R|). B cuy storo ans moxaza-
TeJIbCTBA HEPABEHCTBA (3) MOCTATOYHO TMOKA3aTh, YTO 0OOJOUKH MMEOIINX
nmmay 2 pébep rpada GO0 (V) comepxar me 6osee momosuae! (0-1)-map
u3 muokecTBa P3. [IpeAnosoKuB MPOTUBHOE, CIEIYIONM 06pPa3oM MPHUIEM
K MIPOTHBOPEUHIO.

Bamernm, uTo cemeiicrBo Muoxkects {D(F) | F € §3(B")} asigerca pas-
buenneM MHOXKecTBa P3 u st 060t rpamn F € 8’3(B”) CITPaBeJJTIBO Pa-
sercrBo |D(F)| = 4. Kpome Toro mus moboro pebpa e € T crpaBeainssl
prouenns € € §°(B") u (e) C D(€). B cury 3Toro u MoCKOIBKY 060/109Ka
aoboro pebpa cocrout u3 aByx (0-1)-map, cpeay WMEROIMUX JJIHHY 2 DEé-
6ep rpada GO0 (V) maiinyres aBa pasIHUHBIX pebpa € U U, AJId KOTOPEIX
CTIPABEIJINBO PABEHCTBO € = U (MHAYe HAIlle TPenookenne Hepepro). [lo

1
G5 (V)] < — 194, 3)
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npeToKeHnto 8 u jgeMmme 4 st 000109eK 3TuX peébep CrpaBeTMBO HEpa-
senctso (e) N (u) # (. D10 nporuBopeant Tomy, 4To 06010uKH PEGED rpada
G%19n (V) momapro me mepecexarorcs. Jlemma 7 mokazaHa. O

Caencrsue 2. Ilpu n > 2 das 4106020 npasuivrozo pasbuenus V. mmooice-

cmea R u amobwzx 41, ...,0, € {0,1} cnpasedauso nepaserncmeo
2n71)2 _ n2n71 1/n

Qo1-On (1 ‘ < ( _ 2 gn—1 2
} V)| = 2 4\3

7 Huxusg onenka unciaa pébep rpada G0 (V)

Henocpesacrsenno u3 onpeenenus rpacda GO0 (V) crenyer
(@ (V)] = [ GO0 (V) 4 (GO0 (1)

Onennm 110 otgerprocTr Beamanmbt |GO10n (V)| 1 |GO&L-0n®L(1/)|,
JIjist TPOU3BOIBHOTO IIEJIOTO MOIOXKHATEILHOTO & depe3 ZF 06o3matnm Mio-
JKECTBO BCEX IeJI0UNCJAeHHbIX HabopoB 2z = (21,. .., 2;) U IIyCTh
Mkh)={z€ZF|1<2 <...<z}

Besmuansnst ||z]|c ¥ ||z]|T mus npoussossroro z € M(k) onpeenum papeH-
CTBaMHU

I2llc = zk: (Z) n |zl = zk: L(Z;UZJ 3

i=1 i=1
J71s1 TPOM3BOIBHOTO TIEJIOT0 TosIoKuTeApHOT0 S > k MHOXKecTBO M (K, S)
OIIpeNIeTNM PABEHCTBOM

k
Mk, S) ={z€ME) | >z =5}
=1

BameTnM, 9TO CyIECTBYeT eInHCTBeHHbI Habop z € M(k, S), kommonen-
ThI KOTOPOTO OTJIHYAIOTCS APYr OT apyra He Gojee dem Ha 1. DToT HabOp
HA30BEM MAKCUMAALHO PasHOMePHVM 1 0003HaunM ero m(k, S).

JIemma 8. Ilpu aobwz yeawz k, S, 1 < k < S, daa mobozo z € M(k, S)
CNPABEONUBDL HEPABEHCTNEA

Izllc = [lm(k, S)llc w |z]lr = [m(k, S)[r.

Joxasameavcmeo. JIad npousBOJILHBIX ABYX HOMepoB 4,5, 1 < i < j < k,
orobpaxenue O; ; ZF — 7F onpemenmy ciieyommM TPaBIIOM:

0ij(2) = (21,5 2zim1, 2i = 1, zig1, -5 251, 25+ 1, Zjp1, 05 2k)-
D10 orTobpakeHne HA30BEM onepayueti neperoca edunuyb (CeBa HAITPABO)
13 pa3psiga ¢ HOMEPOM ¢ B pa3psl ¢ HOMEPOM j.
Q(n) _ nn=1)..(n=r+1)

T r!
3 x| — mamboJibIIee meJsi0e 9mCI0, He IIPEBOCXONAIIee T.
)
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OudeBuppo s oboro orimanoro or m(k, S) nabopa z € M(k, S) waii-
JETCA TaKasd MOCJAEA0BATEILHOCTD ONepanuii Mepenoca eJMHuUIIbl, KOTOpas,
He BBIBOJIA 3a mpejessl Muoxecrsa M(k, S), nepesenér nabop m(k, S) B 2.

Ocranock 3aMeTUTh, YTO 71 Jitoboro Habopa z € M(k, S) u3 BrIIIOUEHMST
0;(2) € M(k,S) caenyer 2 < z; < z; a, 3HAYUT, CIPABEJIIBEI HEPABEHCTBA,

10i;@llc = IZle = (%) + (731 = (3)

22 2—2)2 2:—1)2 2—1)2
u&xwm~wmw-{zj+{<;”J—L“J>J—V PJ

JlemMma 8 mokazama. O

—(Zi):zj—zi+1>0,

JIemma 9. ITpu arobwoiz yeawz k, S, 1 < k < S, dan mobozo z € M(k,S)
CNPAGEOAUE HEPABEHCTEO

s -8
2k 2
Hoxazameavcmeo. Y TBEPKACHUE JIEMMBbI SIBJISETCS 1IPOCTBIM CJIEACTBUEM Hepa-

k k
sercrsa k Y. 22 > (Y 2;)? (mepasencrso Komu-By#sikosckoro):
i=1 i=1

. i u iz — i i S22 g
”Z”C:Z@:Zz(zzl)zizﬁ‘ézm2‘2-

i=1 i=1 i=1 i=1
Jlemma 9 mokazama. U

Jlemma 10. Ilpun > 2 daa 4106020 npagusvrozo pazbuenun V. mruoscecmesa
R u abwoiz 61,...,0, € {0,1} cnpasedausn nepaserncmesa

G (V)] 2 (V2" 2) o,

1 (n2n—2)2 3
01...0n n—2
‘G 1 (v)‘ = <IV51"'5"| —n2n?) .

Joxasameavemeo. TTockoabKy MuoKecTBO VO1+0n gpjigerca pasbuenmenm MHO-
xecrsa RO 0n | BRIOTHEHO PABEHCTBO Y gever-on Q= IR1%n| . TTosromy
n3 onpezesenus rpacda GO-0n (V) memm 8, 9 i pasencrsa |RO 00 | = n2n—2
creyer

n

=1 QEViéi QEV‘SI‘“‘S’”
-3 )z ) 2§ ().

QeV‘51~~5n

Jlemma 10 mokazama. O
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Jlemma 11. Ilpu n > 2 das 4106020 006aa0a10UE20 NOAHBIM HAOOPOM MAAO-
MOWHBLT KOMNOHEHM NPasusvbho2o padbuenus V muoocecmsea R u aobwz
91,...,0n € {0,1} cnpasedauso nepaserncmeo

(4)

Jlokasameavcmeo. Hepasencrso (4) aBisieTcst CIeJICTBIEM TOTO, 9TO y9IacT-

]z (1510

pytomme B ompesesennn rpados GO (V) muoxecTsa
sl so1)” C_ _
(Ei (V)N T ) . di=1,....n, 6=0,1, (5)

HE COJIep:KaT TPEYyTOJBHUKOB. 3/€Ch NCIOIb3YeTCs TEPMHHOJIOTHA TEOPHH
rpad OB, U TOI MPEY20ALHUKOM TIOHUMAETCS JIHOO MHOXKecTBO pébep E(M)
nosHoro TpéxseprmaHOro rpacda K(M), M C RY, [M| = 3,4 € {1,...,n},
d € {0,1}, mbo cam 3Tor Tpad.

Crauasta mokazkeM, 9T0 MHOKeCTBa (5) TefiCTBUTE/IEHO HE COJEPIKAT Tpe-
YTOJIbHUKOB.

IIpennosozkuM MpoTuBHOE: it HeKOTOphIX ¢ € {1,...,n}, 0 € {0,1} mHO-
JKECTBO (E?@I(V) N Tf@l)* cofiepskuT HekoTopbiii Tpeyronbauk E(M). Bes
orpanmvenus obmuocTH moaraem § = 1 u mycts A = (EY(V) N TY)*. To-
ria w3 praouenuit E(M) C A C T} crexyer M C R}, (E(M))* € TY. U
0veBUTHO cripasenBo paserncTso |(E(M))*| = 3.

Uepes Y obozuaanm MHOKECTBO Beex (0-1)-pébep, SIBASIONNXCA KOHITAMA
pé6ep u3 muoxkectsa (E(M))*. Ouesuano swimonneno sximovenne Y C RY.
Yepes Z obozmaunm rpad ¢ MHOXKECTBOM BepIIuH Y 1 MHOXKECTBOM pEbep
(E(M))*, n mycrs F =Y.

Herpynuo nouaTs, uro rpad Z sSBISETCS 36€3001 ¢ MPEMA AYHaMU, T. €.
BCe TPH ero pebpa nMeroT o0Imuil KOHEI; U IPH STOM BBITOJHEHBl DABEHCTBA
dim(F) =4 u Y = RY(F). Iogcaum 310 cretyromuM o6pasom.

Yepes 71, 12, r3 obosmaamm (0-1)-pébpa m3 M, 1 gepes o', o2, a® — co-
OTBETCTBEHHO WX YETHBIE KOHIBI. Torma w3 BRaodenus M C RZ1 CJIENTYIOT
paBeHCTBA () 2=a}=0m

i ==

1 2 3

= (al,al +€), ro=(a?a’+e), r3=(a?a’+e).

Yepes e1, eg, e3 0b03naanm pébpa uz E(M): e; = {r1,m2}, ea = {ra,r3},
es = {rs,r1}. Torya us srotouenus E(M) C T} C T caenyer

lenght(e;) = lenght(ez) = lenght(es) = 2.

TMosromy cymecrsytor takoe 5 € B™ u rakue ji, jo, js € {1,...,n}\{i}, aro
BBITIOJIHEHBI PaBEHCTBA

l=pet, a?=fiel, af=piel
Ha6opsr B, 32, 83 € B™ onpeennm paBeHCTBAMHE

,Blzﬁ+ej1+ej2, B2:ﬂ+ej2+ej3, 53:,8+ej3—|—ej1.



OB OJJHOM CBOMCTBE MUHUMAJIBHBIX ®OPMVYJI 167

Torga oueBuano jys pébep uz (E(M))* BbinosiHenbl paBeHcTBa
ei ={(B+e.0). (8 +e'., 81}, es={(B+e,5), (5 +e, 5},
es={(B+€.8),(8° +e, 7).

U3 sTux pasencts cieyet, uto (0-1)-pe6po (5 + €', §) apagerca nx obimmm
KOHIIOM, cripaBeinBbl pasenctsa |Y| = 4, Form(F) = {4, ji, j2, j3} u BKJ1O-
genue Y C R?(F ). U3 mepBoro paBeHCTBa, BKIIOUCHUS U IPEJIOKeHNs 4
crienyer Y = RY(F). Uz Broporo pasenctsa caemyer dim(F) = 4. Uro u
TpeboBATIOCEH TTOSICHUTh.

Bamernm, uTo KoHIBI JH000T0 pebpa e € E(V) nmpunamiexar ogHOMY U
ToMy ke 610Ky pazbuenus V. 3HAUUT, TOCKOJBKY Ipad Z sIBASETCS 3BE31011,
13 BKJIIOYEHUA

(E(M))* € A" = (E}(V)NT9)")* =E}(V)n T} CE}(V) CE(V)
cJIeJIyer, 9To Jjist HeKoToporo 6ioka () € V' crnpaBeqinBo BKIOUeHue Y =
RY(F) C Q. Ho 3T0 mpOTHBOPEUUT TOMY, UTO B CHJIY JeMMBI 6 GJIOKH pas-
buenust V #e cogepxxkar R-mMHOX)ecTB pazmepHocTy 4. 3HAYNUT, HALIE IPEIIIO-
JIO2KEeHHe HeBepHO u MHOXKecTBa (5) He cojepzKar TpeyrojabHUKOB.

Tenepsb mokazkeM CHpaBeIuBOCTL HepaseHncTsa (4). Jlast 9TOro Mbl BOC-
LOJIb3YEMCsI CJle/IcTBUeM u3BecTHOM Teopembl Typana [10]:

Teopema 5. Haubosvuwee uucio pébep y 2pados, UMENUUT ¢ BEPUUH U HE
CO0EPHCAUUT MPEY20AbHUK0G, pasHo |q*/4].

Caencreue 3. Haumenvuiee wucio pébep y 2pados, umMenuus q eepuiun,
U 6 JONOAHEHUU KOMOPHLT Hem mpeyzorvrukos, pacro |(q — 1)2/4].

IMockonbky MuEOXKeCTBa (5) HE COMEPKAT TPEYTOTBHUKOB, [0 OTIPEIETEHIIO
rpacda G¢(V) u B cuy ciencTsus 3 mMeem

GV = [a ) (B0 neet)|

_ oy K(Q)\(E(W@l)ﬂTf@l)* > ¥ LWJ

5 S
QeV; QeV;

[lostomy m3 pasenctBa >, |Q| = [R%%| = n2"~2 i jenmsr 8 cresyer
QEV(Sl"'(s"

12 B
= 3 {(IQI 1) J > [|m (]800, p2n ;-

Jlemma 11 mokazama. O

Jlemma 12. Jlas arobwx yeanz k, S, 1 < k < S, cnpasedauso nepaserncmeo

[m(k, S)|t = [fm(k + 1, S)|T-
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Zoxasameavcmeo. Yepes p, x, y 0b603HAUNM Ieble YUCIA, I KOTOPBIX
BbIITIOJIHEHb]I COOTHOIIIEHU A

m(k,S)=(p,...,p,p+1,...,p+1), 1<y<k.
—_— —————
z y
Torna 04eBHIHO UMEET MECTO PABEHCTBO
m(k,S—1)=(p,...,p,p+1,....,p+1).
—_— — ———
z+1 y—1

Tlosromy cripaBenimBO HEPABEHCTBO

p
ik, ) — it - Ve = | 2| = |25 20
Yepez mM (k, S — 1) obosnauum mabop z € M(k + 1,5), mia koroporo
BBIIIOJIHEHBI paBeHcTBa 21 = 1 u (2g, .. Zk+1) m( S —1). OueBnno st

sroro mabopa crupaseamuso pasenctso |m) (k, S — 1)||t = ||m(k, S — 1)|r.
Otrcioga u 13 jgeMmbl 8 ciesyer

Im(k, $)|Ir > [lm(k, S = DIt =l m™ (%, = 1)]r > [lm(k + 1, 5)||r
Jlemma 12 mokazama. ([l
Caencreue 4. Jlas amobwux veanr p, k, S, 1 < p <S5, 1 <k <S5, us
nepasencmea p < k caedyem |[m(p, S)|r > ||m(k, S)|r

8 JlokazaTeabCTBO TeOpeMbI 4

Ipeamnosnoxkum nporuBHOE: IpH HEKOTOpoM N € {5, 6, 7} cymecryer mpa-
BUJIBHOE pazbmenne V MHOXKecTBa R, 15T KOTOPOro CrpaBe inBbl HEPABEH-
crea (1), (2).

Beibepem 01, ..., 0, € {0,1} rak, 4robbl ObLIM BBILIOJIHEHBl HEPABEHCTBA,
8 5@l .
Vo < |V, i=1,...,n. (6)
ITokaxkeMm, 9T0 TIpH ITUX 1, . . . , O, HUKHSSA W BEPXHsIS ONEHKH IUcIa pébep

rpacba GOl mporHBOpedaT IPYT APYTY.
HemocpeacTBeHHO U3 Ompejesienns MHOkecTs VOl-on  0@l-on®l ;v

ciaenyer
|V616n| + ‘V51@1.‘.67,@1| — ‘V’

Ilosromy mu3 Hepasencts (1), (2), (6) caexyer

n? + (n — 2leg2nlyy — 2(p — gllogzn])2 } )
2 Y

|V91+9n| < min {Bn,

‘Vél@l...dn@1| < n2 + (n _ 2\_log2 n| )’IZ - 2(n _ 2|_10g2 nj)2 o |V51'"6"|. (8)

Hastee, 9To6BI HE 3aIPOMOKIAThH U3JI0KeHNe, 6€3 orpaHudeHus 0OIHOCTH
nojaraeM 01 = ... = 0, = 0.
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Pacemorpum cayugait n = 5. B arom ciayuae nepasencrsa (7), (8) umeror
BUJ,

|V00000’ < 14’ |V11111‘ <28 — |V00000|.

Ipu |V = 14 w3 meproro meparencTsa memmer 10 ciemyer

’Gooooo(v)‘ > |m([V0%%) 40)(|c = [|m(14, 40)]|c.

IMosromy u3 pasencrsa m(14,40) = (2,2,3,...,3) caeayer
~ ——
2 12
00000 2 3
Gz 2- () +12- () =38

Orcrona u m3 BTOPOro HepapeHCTBa JJeMMbI 10 BBITEKAET CIIeIyIONast HIKHIS
onenka umciaa pébep rpada GO0 (V).

38 mpm V000 = 14,

42 mpm |V90000] =13

00000 > % )
‘G (V)‘ = 46 pu ‘V(]OOOO’ — 12’ (9)

52 mpm |VO0000 <11,

B cuny nemmbr 11 u cieacrBusa 4 mmeem

G| > (VI 0) > [ (28 = VOO 40)

Hostomy mipu |V = 14 u3 pasencrsa 28 — |[V09| = 14 i paencTsa

m(14,40) = (2,2,3,...,3)

2 12
cleyer
~ 2—1)° 3-1)°
|G (V)] > ||m(14, 40)||r = 2 - VZL)J +12- V&L)J =12.
Ipu |V00000 = 13 u3 pasencrsa 28 — [V = 15 u pasencrsa
m(15,40) = (2,...,2,3,...,3)
5 10

crengyer
GV > (15, 40) 7 = 5 - {@LLDJ 1+ 10- WﬁJ - 10.

Mpu [V09090) = 12 33 pasencrra 28 — [V = 16 u pasencrra
m(16,40) = (2,...,2,3,...,3)
— N———

8 8
cienyer

|(~}11111(V)’ > ||m(16,40)||r = 8 - {(2;1)1 + 8- L<3;1)2J = 8.
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03TOMY MMEET MECTO CJIEJYIOIAs HUKHSs ONEHKa uncaa pébep rpada
11 y y €6 b
611111(‘/):
12 npn |V00000] = 14,
10 mpum V00000 =13
8 mpm |V =12
0 mpm |VO0O0 <11,
s onpenenenns rpada G0 (V) u nepasencrs (9), (10) ciemyer
‘GOOOOO(V) — ’GOOOOO(V)‘ + ‘6}11111(‘/” > 52.
STO OPOTUBOPEYUT TOMY, 9YTO B CUJIYy CJICJCTBUA 2 BBITIOJIHEHO HEPAaBEHCTBO

‘GOOOOO(V” < 48.

PaccmorpuM coydait n = 6. B sTom ciayuae mepasencrsa (7), (8) umeror
BUJT

‘611111(‘/)‘ > (10)

|VOOOOOD‘ < 18, ’V111111| < 40 — |V000000‘.

W3 Broporo mepaBencTBa jieMMbl 1() BRITEKAET CJIEIYIOMIAT HUKHSIST OITEH-
ka wmcaa pébep rpacda GO0 (1)

208 mpum |V000000) = 18
223 npu [VO00000) — 77,
240 mpu |V000000) = 16,
259 mpm V000000 <15,

| GO00000 (17| > (11)

B cuny memmur 11 u cinencteusa 4 mmeem

)] > [l (V7 96) > (40— VO 06)

IMosromy npu | V900090 = 18 u3 pasencrsa 40— |V000000| = 22 i pasencrsa
m(22,96) = (4,...,4,5,...,5)
—— N —

14 8
cienyer

4
pu [V000000) — 17 3 pasencrsa 40 — [V000090| — 23 ;i papencrsa

m(23,96) = (4,...,4,5,....5)
19 4

[GHHL(V)] > |lm(22,96) |1 = 14 - W;UQJ +8- {MJ = 60.

crenyer
. 4-1)2 — 1)
GV > [|m(23,96) v =19 - V4)J +4- {(54)J = 54.

Ipu [V000000) — 16 3 pasencrsa 40 — [V000090| = 24 y papencrsa

m(24,96) = (4,...,4)
24
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cJejryer

~ 4—1)2

GV > [lm(24, 96) | = 24 {<4>J s,

Ilosromy mmeer mecTo cieylomast HUKHSS ONEHKa ducsa pédbep rpada
6111111(‘/):
60 mpm [V000000| = 18,
S11111 54 mpu V0000 =17,
>
‘G (V)‘ s 48 pn ‘VOOO[)OO’ — ].6,
0 mpum [V000000) < 15,

U3 onpenererms rpacda GP00(V) u wepasencrs (11) n (12) creyer
‘GOOOOOO(V” _ ’GOOOOOO(V” + |6111111(V)| > 250.
DTO TPOTUBOPEUUT TOMY, UTO B CHJIY CJIEICTBUS 2 BBITIOJIHEHO HEPABEHCTBO

‘GOOOOOO(V) | < 256.

(12)

PaccmorpuM coydait n = 7. B sTom ciayuae mepasencrsa (7), (8) umeror
BUJT
170000000 < 99 VI < 59 |770000000)

13 BToporo HepaBeHCTBa JieMMBI 1() BEITEKAET CJIENYIONIASI HUKHIS OIEH-
Ka TmcIa pébep rpada GP000000(1).

1082 npu |V/0000000) — 27,
1142 pu |V/0000000] — 20,
1208 mpu |V/0000000) = 19, (13)
1281 mpu |V/0000000] <18,

‘ GOOOOOOO (V) } >

B cuny nmemMer 11 u cnencteus 4 nmeeM

‘61111111(‘/)‘ > Hm (|V1111111|’224)HT > Hm (52 — ’V0000000‘7224)HT‘

Mostomy mpu |V0000090 = 21 y3 papencrra 52 — [V0900000| = 31 » panen-
cTBa
m(31,224) = (7,...,7,8,...,8)
—— ——
24 7
ciegyer

|GHIL (V) > m(31,224) |7 = 24 - {(7;1)1 +7- W;DQJ = 300.

Ipu [V0000000) — 20 p3 papencrpa 52 — |V0000000| = 32 i1 papencrsa
m(32,224) = (7,...,7
32,20 = (0.1

cienyer

g |02
G (V)] = [m(32,224)|r = 32 T = 288.
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[pu [V0000000] = 19 y3 pasencrsa 52 — [V0009000| = 33 i papencrsa
m(33,224) = (6,...,6,7,...,7)
—— N——

7 26
cienyer

GUUILL(Y)| > ||m(33, 224) 17 = 7 - {(6;1)1 + 96 W;”QJ — 276,

TTosTomy mmeer mMecTo caeayiomas HUKHAS OMEHKa ducja pédbep rpada

61111111(‘/):

300 mpm |V0000000) — 91

= 288 mpu V0000000 — 90
11111 p )
‘G (V)‘ Z 9 976 mpn [170000000) _ 19,
0 mpu | V0000000 < 18,

(14)

U3 onpenererma rpada GO0(V) u mepasencrs (13) u (14) cremyer
|GO000000 (17| | 30000000 17y | | GLIILL (1)) > 1987
DTO TPOTHBOPETUT TOMY, ITO B CHJIY CJIEJCTBHSI 2 BBIIIOJIHEHO HEPABEHCTBO
|GO000000 17y < 1964,

Takum obpazom Hare mpemnoioxkenue veBepuo. Ilosromy pu n = 5,6,7
He CYNIECTBYET TAKOTO TPaBUILHOrO pazbuenust V' MHoxkecTBa R, st KOTO-
POTO BBHITIOJIHEHBI HepaBeHcTBa (1) u (2).

Teopema 4 mokazaHa.
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