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Abstract: By means of a modification of the method proposed
by S. V. Yablonsky for constructing an economical (hypothetically
minimal) normalized formula (II-circuit) that calculates a given
linear Boolean function, a whole class of similar formulas was
constructed — the class of so-called optimal perfect normalized
formulas. Presumably it is the class of all minimal normalized
formulas that compute this function. To prove this conjecture, we
consider extending this class to the class of perfect normalized
formulas that also compute the same function. It is established
that a normalized formula is perfect if and only if it has a perfect
representation on the own rectangle of the specified function.
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1 Bsegenne

Hopwmasmzosannoit dhopmyiioii maspisaior dhopmyay B 6asuce {V,A,” }, B
KOTOPOH OTPHUIAHUS BCTPEIAIOTCA TOJTHKO HaJ MepeMeHHbIMA. g ompese-
JIEHHOCTH TIOJIaraeM, 9To MepeMeHHbIME JII0007 HOPMATU30BAHHON (DOPMYIIBI
SIBJISTIOTCST HEKOTOPbIe OyKBbI M3 MHOXKecTBa {x1, T2, 3, ... }. Orpunanve T;
TIePeMEeHHOH T; 0OBITHO 0603HATAIOT Yepe3 TV, a caMy TIePeMeHHYI0 — depe3
z}. B smom cmbIcie Ham GyzeT yio6HO TOHUMATE HOPMAAUSOGAHHYIO POp-
myay kak dopmysy B 6asuce {V, A}, nepementHble KOTOPOii IIpUHA/IEKAT
muoxectsy yrepanos X = {xzf |i € {1,2,3,...},0 € {0,1}}.

Caootcrnocmo L(G) nopmanmzosanuoii hbopmysbl G 9TO 9UCI0 BXOK I€HAI
B Heé JauTepasos u3 X.

Yepes N 0603HAUMM MHOMKECTBO BCEX HOPMAJIU30BAHHBIX (POPMY.I.

B nambheiiiem HopMan30BaHABIE (DOPMYJIBI OyIeM HA3BIBATH IPOCTO (hop-
MYAGMU.

ITo onpegenenuto papercrso G = F st G, F € I o3naqgaer, uro G u F
9TO OJHA U Ta, Ke (hopMyIIa.

Jlunetinot 6yaecoti ynryuets ¢ muoscecmeom obpasyrowux Z < {1,...,n},
Z # 0, u noxazamenem § € {0,1} nazpiBaerca dbyHKIHS

Blareoz) =@, miosoL!

ByneBy dyukimio bynem Ha3bIBATH TPOCTO AUHEUHON, €CIITH OHA SBJISETCS
OTHOM U3 PYHKITHH fg

Hamma cBepxz3agada 3akJ09aeTcs B TOM, 9TODBI OMUCATH KJIACC BCEX Pea-
JI3YIOMUX (DYHKITHIO fg MUHUMAALHBT (T. €. IMEFOIIIX HANMEHBIIYTO CJI0XK-
HOCTB) popmyst. C 9TOi METBIO OMPEIeS UM CIE/IYIOIINE IBa KIacca peasnsy-
FOIIINX fg bOpPMYII: KIACC ONMUMAALHBLL COBEPULEHHBLT HOPMYA @62 7 KJacc
COBEPULEHHBLT POPMYA P5Z.

Jast npomssosbabix K1, Ko C I xaaceor dpopmyn Ki A Ko n Ky V Ko
OTIPE/IEJIUM CJIEIYIOIIIUMHU PABEHCTBAMM:

Ki AKy = {(Fl VAN Fg) ‘ FieKy, Fs e Kg},
Ki VK, = {(Fl vV Fz) ‘ Fi e Ky, Fy € KQ}.

Dopmyny G € I HABOBEM KOMMYMAMUSHHIM IKEUSAAEHMOM (DOPMYITEI
F e N, ecnmu myia nexoTopwix AByx (opmyn H, T € N cupaBeamBbl paBeH-
crea F=(HVT),G= (TV H) wm paseucrea F = (HAT), G = (T NH).

Dopmyny G € I HABOBEM NPABHIM GCCOUUGNMUBHBIM IKEUBAAEHTOM DOD-
vyabl F'€ M, a bopmysny F — ae6vim accoyuamusHviM IKEUBAAEHIMOM
dopmysibl G, eciim s wexkoropbix H, T, K € O cupaBejiuBbl paBeHCTBA
F=(HVT)VK),G=(HV(TVK)) wm pagercrsa F'= (HAT)NK),
G=(HN(TANK)).

Qopmyny G € I HAZ0BEM aCCOUUAMUBHBIM IKGUBAAEHMOM (DOPMYJIBI
F € N, ecnu G gaBasercsa aubo MpaBbIM JNOO JEBbIM aCCOIMATUBHBIM K-
BUBaJEeHTOM F'.

lg - CyMMa 10 MOZYJIIO 2.
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Hodpopmynrot dopmyiibl F' € I Mbl HA3BIBAEM TO, 9TO OOBIYHO HA3BIBAKOT
BXOXKIeHueM 1104GopMyJibl B 91y dopmysy. Takum obpazom noddopmysa
dopmynsr F € N s1o mekoTopasa dopmyna F/ € N BMmecTe ¢ MecTOM €8
pacroyioxkernust B F' (T. e. BMecTe ¢ MHOXKECTBOM HOMEDOB MOPSIIT WYX
paspsios F| B KoTopbix 3amucana F”).

Kommymamusnwmm npeobpasosarnuem popmynnl F' € I Ha30BEM 3aMeHy
HEKOTOPOH ToIhOPMYIBI 9TOH HOPMYJIIB Ha €€ KOMMYTATHBHBIH 9KBUBAJICHT.

Accoyuamusnvm npeobpazosarnuem dopMyanl F € O HazoBéM 3aMemy
HEKOTOPOIt 110,1hOPMYJIBI 3T0 (POPMYJIBI HA €€ aCCOIMATUBHBIN SKBUBAJIEHT.

IIo onpenenenuto opmyna G € N ll-sxsusasenmnua bopmyne F € N,
ecn G MOYKHO TIOJYINATH U3 F TOCPECTBOM HEKOTOPOI TEMOYKH KOMMYTA-
TUBHBIX U aCCOIMATUBHBIX Mpeobpasosannit wnn ecim G = F.

Ouesnao orHOMeHne [I-3KBUBaTEHTHOCTH POPMYJT TEHCTBUTEIHLHO SIBJISI-
€TCs OTHOIMIEHNEM SKBUBAJEHTHOCTH W Tt JTIOOBIX MBYX I[-9KBHBaEHTHBIX
dopmyn F,G € N cupasennuso pasenctso L(F) = L(G).

[-3amvkanuem S muoxectsa dopmyn S C N nazosém kiaacc hopMmyi,
COCTOSINMIT W3 BCex POPMYJT MHOXKECTBa S W u3 Beex UM [[-9KBUBaJIEHTHBIX
dopmyir.

Samrnymoim omuocumenvro 1l-axsusarenmuocmu KaaccoM (popMys Ha-
3BIBAETCS TaKoe MHOxKecTBO popmyr S C N, uro S = S.

Temeps chopMymupyeM WHIAYKTHBHOE OMPEIEICHNE KJIACCOB (DOPMYJT @‘SZ
u ]P";Z.

a) Ipu |Z| = 1 st mobbix Z C {1,2,3,...} ud € {0,1} knaccor dopmyan
0% u P} ompenensorcss pasencrsom QY = P, = {20}, i € Z, 1. e. omn
COCTOSIT U3 €JIMHCTBEHHON 0HOOYKBEHHOU (HOPMYJIbI xf.

6) llycte m > 1w npu 1 < |Z| <m — 1 ana awobbix Z C {1,2,3,...} n
d € {0,1} xmaccer dopmyn (0)52 151 IP"} yxke onpejenerbl. Torna s 00BIX
rakux I,J C {1,2,3,...}, aro 1 < |I|,|J| < m — 1, u qarwboro ¢ € {0,1}
OTIpeJIEIEHbI KJTACCHl (POPMY.T

OLY(I,J) = (09AQ%)V(O}AQSEY),  OLA(I,J) = (QIVOSPHA(0F VDY),
PLY(1,7) = (P{APY) V(P APYY),  PLA(L,J) = (P VP A (P} VPY),
[TosTomy mipm BBIMIEyKa3aHHbIX [, J 1 § OTpeIeIeHbl TaKKe U KJIACCH (Pop-
MyJT

(I, J) = 0L (1, J), OX(I,J) = OLA(1, J),

P(I,J) = PLS(I, J), P (I,J) = PL (I, J).
Ipu | Z| = m ans mobeix Z € {1,2,3,...} u § € {0,1} naccer dopmyn OF
u IP"SZ OIPEIE/ISAIOTCS PABEHCTBAME

0} = U (0. z\nuol1,2\ D),
IQIZ

gllosm] =17 | Z\1|<2llos ™]

2 | k| — maubosbmee menoe menpesocxongamee k.



O CBOUNCTBE OJJHOTO KJIACCA ®OPMVY/JI 1525

P = (P@(I,Z\I)UP‘;(I,Z\I)).
I
pcicz

Ouepnaast MHAYKIUA 10 |Z| nokasbiBaer, 9410 Bce (GOPMYIIbI U3 KJACCa
IP‘SZ peamuzyror hyHKIIO fg Kpowme Toro rakxke wHayknueii no |Z| merpyu-
HO YCTAHOBWTH, YTO KJACC @‘SZ SIBJISIETCS MHOYKECTBOM BCex (DOPMyJT Ham-
MEHBIIeH CIOKHOCTH W3 KJIACCA IP"SZ, U Tpu |Z| = m 3Ta CJI0KHOCTH PaBHA
m? + (m — 2Uog2ml ) — 2(m — 2llog2m])2,

3aMeTnM, 9T0 KJIaCChI @52 i1 P5Z 110 OIPEJIeJIEHNE0 SIBJISFOTCS 00'be TMHEeHU -
MH 3aMKHYTBIX OTHOCUTETHHO [[-9KBUBAIEHTHOCTH KJIACCOB (POPMYIT U, 3HA-
9UT, CAME ABJISIOTCS 3aMKHYTBIME OTHOCHTENbHO [[-3KBUBaTeHTHOCTH KITAC-
camu (hbOpPMYIL.

SaMeTuM TaKXkKe, UTO IPUBEIEHHOE ONpeJesIeHNe KJIACCOB (0)52 u ]P";Z 1o
CyTHU sIBJISE€TCsI HEKOTOPOIi ecTecTBeHHOI Moaudukammeit merona C. B. £6-
JIOHCKOTO |1] mocTpoenus peanusytomnieii GyHKIIIO fg II-cxempr1. Ilpm 3Tom
nocrpoennas cavmum C. B. f6monckum dhopmyna (II-cxema) npunagmeskur
KJIACCy (O)‘}.

U3 mukuHuX OMeHOK cioxuoctu |2, 3, 4, 5, 6] ciaeayer, uro npu |Z| pas-
HOM IeJION CTereHu IBoitku u npu |Z| = 3,5,6,7 Bce dopmysbl Kiaacca ©6Z
SIBJITIOTCS MUHIMAJTBLHBIMH.

Hacrogmmast ctarbs SBASETCS TPETHUM IMATOM JOKA3ATEIbCTBA THITOTE3bI
0 TOM, UTO NPK yKa3aHHBIX 3HAYEHNSX |Z| Kraccom @(;Z MCUIEPITHIBAIOTCS BCE
peaTn3y e fg MUHAMAJbHBIE GOpMYAbl. OCHOBHBIM PE3YIBTATOM CTATHU
SIBJISIETCST HEOOXOIMMOE JIJTsT 9TOTO JTOKA3aTENhCTBA MPUBEIEHHOE HUKE Xa-
PAKTEPUCTUYECKOE CBONCTBO POPMYJI KJIacca IP’5Z. [lepBrie aBa mara OGbLIH
clleJIaHbl B CTaThax |7, 8).

YUuThIBag, 9TO Teib paboThl — IPUOTH3UTHCS K MTOJHOMY OMUCAHUIO MU-
HUMAJILHBIX QOPMYJI It JTUHEHHON (DYHKINN, YMECTHO YIOMSHYTh, aT0 FO.
A. Kombapos B [9] mosyunsi mogo6HOe OMCaHie B KJIacce cxeM u3 yHKIU-
OHAJILHBIX 371eMeHTOB B Gazuce {V,A\,” }.

2 OcHoBHBIE onipeaesieHns U POPMYJINPOBKA pPe3yJIbTaTa

HamomuuMm HekoTOpBIE onpeienensi u3 crareit [7, 8.
MHO0KeCTBO JBOWYHBIX HAOOPOB

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

HA3BIBAETCS N-MEPHLIM eIUHUNHBIM KYyOom mnn Kybom B™.
st 1aOOPOB ¢ eAMHCTBEHHON €JUHUIHON KOMIIOHEHTON BBEIEM CIIEIYIO-
e 0003HaAYeHII

el =(1,0, ... 0), e=(0,1, ... 0), ... e*=(0, ... 0,1).
Cywmmy nabopos «, 8 € B" onpenennM paBeHCTBOM

a+pB=(a1®Pr,a2® Pa,...,an D B).
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[Mapa nabopos («, 5) € B™ x B” HABBIBACTCA PeOpoM Hanpasaenus i Kyba
B, ecsin Beimosineno pasenctso f = a + €', Ilpu a; = 1 310 pebpo Oyiem

HA3BIBATH ompuyamensbuvim, Tpu «; = 0 — nososicumenrvuvim; © = 1,...,n.
ITapa mabopos (a, ) € B™ x B™ masbiBaerca mpocto pebpom Kyba B, ecu
OHA SIBJISIETCs] peOPOM HAITPABJIEHUS ¢ JIJIst HEKOTOporo & € {1,...n}.

Yro6b! n36€KaTh U3IUIITHEN TPOMO3IKOCTH JaJiee OyIeM MoIaraTh, ITo n
MPOUBBOJIBHOE, HO (PUKCHPOBAHHOE.

Yepes R oboznaunm MHOXKeCTBO Beex pébep kyba B™.

Yepes R;, R? " RZ-1 0003HAYNM MHOYKECTBO BCeX pébep HampaBJeHUS i,
MHOYKECTBO BCEX OTPHUIATETBHBIX U BCEX MOJOKUTEIBLHBIX pébep HampasJie-
oud ¢ Kyba B™ coorBercrBenno, 1 = 1,...,n.

Henycroe mogmuoxkectso P C B™ x B HaswiBaeTca npamoyzosoHvim nod-
MHOJMCECMEOM ITeKapToBa KBagpara Kyba B", eciu P = A X B 1j1s1 HeKo-
Topeix A, B C B". Jlns kpaTtkocTn 6y1eM HA3BIBATH €70 NPAMOY204bHUKOM
PAMEPHOCTU N TR TIPOCTO NpAMoyeosvhukom. 1lpw sTom MHOKecTBA A 1
B Ha3BIBAIOTCS COOTBETCTBEHHO 6EPMUKAALHOU U 20PU3OHTNAADHOT CTNOPO-
HAMU NPAMOY2oALHUKG P; 1jist Tpou3BoIbHEIX o € A u § € B MHOXECTBa
{(a,v) | v € B} uw {(7,B) | v+ € A} — ero cmpoxroii ¢ undexcom « u ero
cmoabuom ¢ undexcom [B; mogmuoxkectso D C P, KOTOpoe ¢ KaxXKJI0i CTpo-
KO m KazKJIbIM CTOJT6L[OM I9TOr0o MPAMOYTOJIbHUKA UMEET POBHO IO OJHOMY
00TIIEMY TTEMEHTY HA3BIBAETCA €T0 JUA2OHAADIO.

OueBuro npsiMOyrofbHUK P = A X B Tora u TOJBKO TOTA UMEET JTHa-
ronans, korga |[A| = |B|, 1. e. Korna OH gBIAETCHA KEAIPAMOM.

Yepez REC™ o6o3raumM MHOXKECTBO BCEX TPIMOYTOJIBHUKOB Pa3MEPHO-
ctu n. Jna npomssoabroro npsmoyronasauka P € REC™ uwepes REC(P)
obosnaurM MHOKeCTBO Beex Takux K € REC™, uro K C P.

IMpsimoyrompauk P € REC™ wnasbisaerca (i, 0)-yeHmpuposantbmm, ecan
JI71sT HEKOTOPOit ero auaroHasn D BeITOHEHO BKroueHne D C R?; ¥ HA3BIBA-
ercsl YEHMPUPOsarHvim, ecan cymecrsytor rakue ¢ € {1,...,n} u d € {0,1},
aro P asasierca (i, d)-IeHTPUPOBAHHBIM.

IIpamoyroapamk X = B” X B™ nassiBaerca 24a6HbM NPAMOY20ADHUKOM
PABMEPHOCU N UITU TTPOCTO 2AGEHUM NPAMOYLONDHUKOM.

IIpsimoyrosbHuKM

X{={(a,8) €X]a;i=1,8=0} u Xj ={(o,8) €X|; =0,8 =1}

HA3BIBAIOTCST COOTBETCTBEHHO OMPUYUGMEADHOT T NOLOACUMENLHOT KOMNO-
HEHMAMU C HOMEPOM § TIABHOTO TPAMOYTOIbHUKA X; ¢ = 1,...,n.

Muoxecrso M C X wmaswBaercst (i,0)-00HOPOOHbBIM, €CTTH BBITOJTHEHO
prmouenne M C X?; n HasbIBaeTCs TPOCTO 00HOPOIHBIM, ECITH CYTITECTBY-
o1 Takne ¢ € {1,...,n} u 6 € {0,1}, aro M asagercs (i, d)-0THOPOIHBIM.

Mpsamoyromsanku Py, Py € REC™ Ha3bIBAIOTCST 20pUu30HmMasbHo coceoru-
M, €CJTH BEPTUKAJbHAST CTOPOHA P} paBHA BEPTUKAIBHOM cTOpoHe P 1 BbI-
HOJHEHO paBeHCTBO Py N P = (); 1 Ha3BIBAIOTCA 6EPMUKAALHO COCCOHUMU,
€CJIM FOPU30HTAJIbHAsT CTOpOHA P} paBHA TOpU30HTAIBLHON cTopoHe Ps u BbI-
HoJTHEHO paBeHcTBO Py N Py = ().
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psimoyroseauku P, P, € REC™ HasbiBatoTCs POCTO COCEOHUMU, €CTH
OHU ABJIAKOTCH J'[I/I6O TOPU30HTAJIBHO, J'[I/I6O BEPTUKaJIbHO COCCIHUMMU.

OueBnano s JIOOLIX IBYX COCEIHNX HIPSIMOYIOJLHUKOB P, P, € REC™
X 00bEINHEHNE ABJISETCSA TPSIMOYTOJBHUKOM, T. €. CIIPABEINBO BKJIOUECHNE
P, U P, e REC™.

Topusonmanvnom  (6epmukasvhoim) — pa3pe3om  TPSMOYTOJBHUKA,
P € REC" nasmiBaerca takas napa { Py, Pa} C REC" ropusonTaisso (Bep-
THKAJBHO) COCETHUX MPAMOYTOJIBHUKOB, 9T0 P; U Py = P. DTa mapa Ha3bI-
BAaETCs TIPOCTO Paspe3om MPIMOYToJIbHUKA P, ecjin OHa siBJIAeTCsl JInbO Topu-
BOHTAJIBHBIM JIUO0 BEPTUKAJIBHBIM €0 pa3pe3oM. LIpu 31oM mpsaMoyro/ibHIK I
Py, P, Ha3bIBAIOTCSH KOMNOHEHMAMU COOTBETCTBYIOIIErO pa3pesa.

Pasbuernuem (KoHeTHBIM) MHOKeCTBA P Ha3bIBaeTCs, Takoe ceMeiictso U =
{Q1,...Qp} HEIYCTHIX MOMAPHO HEMEPECEKAOIINKCA €r0 MOMHOKECTB, ITO
crpaBemIuBO paBencTBo (1 U - - U Qp = P. Ilogmuoxkecrsa @1, ... Q) Ha-
BBIBAIOTCA OA0KGMU ITOTO PASOMEHHUS.

Paz6uenne U npamoyronpuuka P € REC™ HasbBaeTcs npamoyzoavtvim,
€CJIN BCE €10 6HOKI/I ABJIAIOTCA TIPAMOYTOJIBHUKAMMA.

Cyorcenuem U|K npsivoyroibroro pasouenusi U npsimoyrosbhuka P €
REC™ na npsmoyrosibauk K C P Ha3BIBAETCS MHOXKECTBO TMPSIMOYTOJILHM-
KOB

UK={QnNnK|QeU, QNK #0}.

Ecnu npu stom mepasencTso Q N K # () cnpasenmpo s Kazxaoro Q € U,
to cyxenne U|K HasbiBaeTcs cmpozum.

Dunepbaorom TpaMoyToabHOTO pasbuenns U mpsimoyroabanka P € REC™
Ha3bIBaeTCs Takoii mpsMoyrosabHuk K € REC(P), 910 BLINOJHEHO BKIIOUE-
aue UK CU.

Hpamoyzororuvm pazmenmom WA TPOCTO HPazmMeHmom TPIMOYTOTBHO-
ro pasbuenus U npsmoyroapinka P € REC™ mazbiBaercss Takoe mojcemeii-
c¢tBo 6s10k0B S C U, 9T0 MHOYKECTBO UQE g Q ABIACTCT MTPAMOYTOIHLHIKOM.

Yepes H(U) u F(U) o603na41M MHOKECTBO BCEX THIIEPOJIOKOB M BCEX IPSI-
MOYTOJIBHBIX (DPArMEHTOB TPSIMOYTOILHOTO pasbuenust U MpsaMOyTOIbHAKA,
P € REC"™ cooTBercTBeHHO.

Tunepbsiok K € H(U) n npsimoyroawusiit dparvent F € F(U), F =
U|K, nazwiBatorcst coomeememeytoujumy, 1pyr apyry. OdgeBuiHo, 9TO COOT-
BETCTBUE SIBJISIETCS] B3AUMHO OJHO3HAUHBIM.

OueBuHO caMu OJIOKM TMPSAMOYTOJBHOTO paszbuenust U sSBASIOTCH €ro -
nepbaoKaMu. DTU TUIEPHJIOKN HAZBIBAIOTCI SAEMEHMAPHLIMU. Bee ocrasb-
wbie runepbaokn U Ha3BIBAIOTCH COCMAEHMU. IKpoMe TOTO caM TPAMOYTO/Ib-
HUK P SBJISAETCS TUIepOI0KOM. DToT runepbIOK HABBIBAETCS 24068HbIM 1 000-
snavaercs U. Ommansle or U runepbsioku U HA3BIBAIOTCH HE2AUEHbBIMU.

B panpmeiiniem npsmoyrosibHoe paszbuenusi U npsimoyrosbHuka P s
KPATKOCTH Oy/IeM TaKKe Ha3bIBATH IPOCTO NPAMOY20avhbim pasbuenuem U,
nvest B By, 9T0 U ABIAETCA MPAMOYTOIBHBIM PA3ONeHneM TPSMOyTOJIhHN-

ka U.
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Hsa runepbnoka Py, P, € H(U) upsmoyronbhoro pastuenus U Oynem
HA3BIBATH 20PU3OHMAALHO (BEPMUKAALHO) COCEONUMU, €CJIN TOPU3OHTAIIBHO
(BEPTHKATBHO) COCETHUMU SIBJISIFOTCS MPSMOYTOTBHUKN P, Pa; 1 — mpocTo
cocedHuMU, €CITA OHU SIBJISTIOTCST JIMOO TOPU3OHTAIBLHO MO0 BEPTUKATBLHO CO-
CEJTHUM.

OdgeBunno obbenmHEeHNE JIOOLIX OBYX COCeTHUX THIEpOIokoB P, Py €
H(U) npsimoyrossHOro pasbuenusi U Takxke siBjsiercs rumepbsokom U. On
HA3BIBACTCS UX 20PU3OHMAALHBIM (6EPMUKAALHYIM) coeduneruem, ecan Py u
P, ropu30HTAIBHO (BEPTUKAJIBHO) COCETHUE; WU TIPOCTO — UX COCOUHEHUEM.

Topusonmanvrvm (6epmurasvroim) paspesom eunepbaora P € H(U) ups-
MOYTOJTBHOTO pasbuenns U Ha3bIBaeTCs TaKOH rOPU30HTABHBIN (BEPTHKAJb-
HBIiT) pa3pes MpsiMOYTOIbHUKA P, YTO ero KOMIOHEHTHI SIBJISIFOTCST THITEPOJTO-
kamu U. Kak ropr3oHTaJbHBIN TaK ¥ BePTUKAJIBHBIN paspe3 rutepbsoka P
OyaeM Tak:Ke HA3BIBATH IPOCTO paspe3om zunepbiroxa P.

Topusormanvroim (6ePMUKAALHBIM) DASPEIOM NPAMOY2OALHO20 Pa3OUe-
nusa U HA30BEM JTI0001 TOPU30HTAIBHBIN (BEPTUKAIBHBIN) pa3pe3 [JIaBHOTO
runepbIoKa U sroro MPSAMOYTOJBLHOTO pa3bueHust.

Yepes Cp,(P,U) n C,(P,U) 0603Ha9nM COOTBETCTBEHHO MHOYKECTBO BCEX
TOPHU30HTAIBLHBIX W MHOXKECTBO BCEX BEPTUKAJILHBIX Pa3pe30B rumepbioka P
npsMoyroJsibHOro pazbuenus U.

Yepes Cp(U) u C,(U) 0603HAINM COOTBETCTBEHHO MHOXKECTBO BCEX TOPU-
30HTAJIBHBIX W MHOXKECTBO BCEX BEPTUKAJIBbHBIX DPa3PE30B MPAMOYTOJIBHOTO
pazomennst U.

T'unepbsiok P npamoyrosibaoro pasbuenunsa U HA3BIBACTCH 20PUOHMGAD-
no (eepmukaarvho) pazdesumvim, ecnu Cp(P,U) # 0 (ecnm Cy(P,U) # 0); B
OPOTHBHOM CJIy4ae OH HA3bIBACTCS 20PU3OHMAAbLHO (6EPMUKAALHO) Hepasde-
AUMBLM.

lunepb0K MPAMOYTONBHOTO pasbuennst U HA3BIBACTCST pa30eAUMbLM, €CITH
OH MO0 TOPUBOHTANBHO MO0 BEPTUKAIBLHO PA3JENNM; B TPOTHBHOM CJIYUae
OH HA3BLIBAETCST HEPA3JeAUMBLM.

[IpssmoyrobHoe pasbrueHne HA3BIBAETCA PA30CAUMDIM, ECTTH KaXKIBIH ero
COCTaBHOH TUTIEPOIOK ABIAETCA PA3IEIUMbBIM.

[IpsimoyrosibHOe pazbueHyie HA3BIBAECTCA 00HOPOJHbIM, ECIN KAXKJIBIH ero
OJIOK ABJISIETCST OTHOPOTHBIM MHOMKECTBOM.

[T-pasbuenuem Ha3BIBAECTCS TAKOE MPSIMOYTOTBHOE pa3buenne, KOTOPOe siB-
JISTETCST OHOBPEMEHHO OTHOPOJHDBIM W Pa3/IeTuMbIM.

[I-pasbuenne Ha3bBIBACTCS COBEPULEHHDBLM, ECITH KAYKIBIH ero OJI0K SBISeT-
CS TIeHTPUPOBAHHBIM TTPSIMOYTOJTBHAKOM.

Pasmeprocmupio 1l-pazbuenng HA30BEM pa3MepHOCTH €TI0 TJIABHOTO THIIEp-
6J10Ka.

Yepes 11" obozmaunm MHOXKECTBO Beex II-pazbuenwuit pazmeprocTn n.

Kaace N(U) nopoorcdaemouz 1-pasbuenuem U € TI™ dopmya onpenenm,
ONMpasiCh Ha CJejyolee J0Ka3aHHoe B [7] yTBepKieHue.



O CBOUNCTBE OJJHOTO KJIACCA ®OPMVY/JI 1529

JIemma 1. Jlas w6020 npamoyzosvnura ® € REC™ cyorcenue U|P -
6020 eeo Il-pasbuenus U ma a10600 npamoyzorvrur P C O asasemcs 11-
pasbuenuem P.

Cdopmynupyem nuaykTHBHOE Onpenenerne kiaacca (U).

a) Tpu |U| = 1 knacc dopmyn N(U) cocront u3 Beex TakuxX JUTEPATIOB
x?, 9TO eAMHCTBEeHHBIH 6,10K Q) 3T0r0 pasbuenus sBagercs (i, 0)-0IHOPOIHBIM
mMHOXKecTBOM. JIpyrumu ciosamu, juis II-pasbuenns suga U = {Q} 1o oupe-
JICJICHUIO CIIPABEJIJTABO PABEHCTBO

NU) ={zd | QX% ie{l,...,n},6e{0,1}}.

6) IIycrs m > 1 u xuacc dopmya N(U) onpenenén st seex U € II"
motraocT |U| < m — 1. Onpegennm ero jist pon3sosbaoro Il-pasbuenns
U € II" mounoctu |U| = m.

B cuny semmbr 1 uist KaxK10ro ropu3oHTaIBHOrO paspesa { P, Py} sro-
ro Il-pazbuenust coorBercTBytomme ero runepbiokam P; u Py mpamMoyroib-
uble dbparventsl U|Py u U|Py ssasiorcs II-paséuenusivu. TTosromy crpa-
BejuBbl BRiouenns U|P) € 11", U| P, € 11" n 04eBuiHO BBIIOJHEHBI Hepa-
sercrea |U|P1| < m — 1, |U|Py] < m — 1. CaegoBaresbHo Jyisi KaxK0ro
{P1, P} € C,(U) oupegenens: kiaaccol popmyn N(U|Py) u N(U|P,) a, 3ua-
9UT, OMPEIESCHBI U KJIACCHl (POPMYJT

m\/(U, P, PQ) = ‘)1(U|P1)v‘ﬁ(U|P2) n gﬁ\/(U, P, Pl) = ‘ﬁ(U\Pg)\/‘ﬂ(U\Pl)

N rouno takxke Jisl KaxKkjoro seprukaabHoro paspesa {Pi, P} € C,(U)
ompegeiennl Kiacesl dopmyn N(U|Py) u M(U|Pz) a, 3HAIUT, OIPEIETCHBL 1
KJIACCHI bopmyn

gﬁA<U, Py, PQ) = ’)?(U\Pl)/\’ﬁ(U\Pg) n m/\(U, P, Pl) = ‘ﬁ(U\Pg)NR(U\Pl)
TTosromy omnpemesnenn! Kjracchl GopMyJT

W)= J  (OU.P,R) UM (U, P, P)),
{Pl,Pz}ECh(U)

NA(U) = U (U, P, P) UMA(U, Py, P)).
{P1,P2}€C,(U)

Kunace dopmysn N(U) onpepessiercsi paBeHCTBOM
NWU) = Ny (U) UNAD).

Ipedcmasaenuem dopmyan, F € N waspiBaercs mobdboe Takoe [I-pazdbuenne
U € II", uro Beimosneno Briwodenne F € N(U).

BaMeTuM, 9To ITO OmpejeseHne B CHIy TeopeMmbl 17 crareu 7| sKBUBa-
JIEHTHO OTIPEJIEJICHUI0 MpeIcTaBIeHusi (hOPMYJIbI, TPUBEIEHHOMY B [T7].

Cosepuienmnvim npedcmasaenuem gopmyan, F € N HazbiBaercd aoboe Ta-
koe mpencrasienne U stoit dpopmysibl, uro U gBisgercsa copepiiieHHbiM [1-
pasbuenneM.
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Ipedcmasaenuem gopmysve F € N na npamoyzosvhure P € REC™ na-
3bIBaeTCs Jitoboe Takoe mpejcrasienune U d1oit hopmysibl, uyro U gapisiercs
II-paszbuenmem P.

Cobecmsentvm npamoyzoivhukom HeTpUBUAILHON (f # const) Oymesoit
dbysxmun f mazeBaercsa mpamoyrombauk fH(0) x f7(1).

OCHOBHBIM pe3YIBTATOM HACTOAIIEH CTATbU ABJSIETCS CIEAYIONAs Teope-
Ma.

Teopema 1. /s a106020 yeaozo n > 1 u mobwz O C Z C {1,...,n} u
d € {0,1} gpopmyaa F € N mozda u moavko moz0a npuHadiedcum Kiaccy
PJ,, x020a ona umeem cosepuientoe NPedcmasienue Ha coOCMEEHHOM Npa-
MOY20AbHUKE PYHKUUL fg(:rl, ceyTp).

3 O HeKOTOPBIX CYy>KEHHUAX COBEPIIEHHBIX |[-pa3buenwnit

Yepes <I>5Z 0b03HAUUM COGCTBEHHBIN TPIMOYTOTBHUK JUHEHHONW OyaeBoii
bynkmuu f4(z1, ..., 1,), n nyers N§ = {a € B" | P,y i = 0}

O4eBuIHO CHPABEIJIUBO PABEHCTBO PJ, = N‘;@l X N‘sz

Cdopmymupyem ompeeseHus JUHERHOTO MHOKECTBA U ero juHeiroro I1-
pasbuenus [8].

Ipsamoyromsank L € REC™ Ha3BIBaETCSa AUHETHDM MHONCECTNEOM TN
OPOCTO AUHETHBIM NPAMOYLONLHUKOM, ecyid cyTiecTByeT Takoe k, 1 < k < n,
U TakKue Ipe mociaemoparenbHoctd J = Ji,...,Jp m A = d1,...,0, 9TO
{1,....,n} 21 D Jo,..., Dk D0, b1,...,0k € {0,1} u BomOHEHO paBeH-
crBo L = <I>fs]11 N---N (ID‘;’Z . IHocaenosarenbuoctu J 1 A HA3LIBAIOTCA COOTBET-
CTBEHHO HUMNCHEN W GePITHET TAPAKMEPUCTNUNCCKUMU TLOCALIOBAMEABHOCTILA-
Mmu JmHelinoro mMuoxecrsa L. Ilocienunit snement Jj mocsenoBaTebHOCTH
J HAZBIBAETCS MHONCECNEOM 00PA3YI0UUL, TIOCTETHAN SJIeMEHT Oy TIOCTeT0-
BaTETBHOCTH A — nokasamenem, IUCI0 k — MOUSHOCTHDbIM DAH20M TAHEHHOTO
MHOYXKeCTBa L.

Herpyaao mokasars (MCmoJib3yst mpocreiimme coobpazkeHus U3 001acTu
PEIIeH s CHCTEM JIMHEHHBIX YPABHEHUIT ), ITO /15 JTFOOBIX BBIIIIEYKA3aHHBIX K,
J u A cripaBejiuBO HEPABEHCTBO <I>i5,11 n-- ﬂ@i’; # () (a, 3HAYUT, U BKIIOYEHHE

<I>f5]11 N---N QJZ’Z € REC"); u uro g moboro jmHeiinoro muoxkectsa L €
REC™ ero mwmKHAS 1M BEPXHAH XAPAKTEPUCTUIECKUE TOCIEIOBATEIHHOCTH
OIIPEIeJIEHbI OJHOBZHATHO.

JInHeiiHoe MHOKECTEO HA3BIBAETCS AACMEHMAPHbLM, €CTTH MOIITHOCTH MHO-
JKeCTBa ero 0Opas3yionmx paBHa 1.

st mpousBosibHbIX esbix p u k, 1 < p < k, u gr060ro Habopa MHOXKECTB
Ji,...,Jy €{1,...,n} mocrenoBareabuocts Ji, . .., J, OyneM Ha3BIBATH Ha-
YaA0M TIOCTIETOBATEILHOCTH J1, . .., Jg; TOUHO TakXKe s J10boro Habopa
quces d1,...,0; € {0,1} mociaenosarensuocTsb 61, ...,0, OyJeM Ha3LIBATDH
HAYAAOM TIOCTIEIOBATELHOCTH 01, . . . , Of.
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Jluneitnoe muox)kectBO M € REC™ HasbiBaeTcs cob6CcmeenHviM AUHETHBIM
nodmmoscecmeom aunetinozo muosicecmea L € REC™, ecnn nmxnas xapax-
TEPUCTUYECKAS TIOCTEIOBATENLHOCTE L SIBISETCS HAYATIOM HIUKHEH XapakTe-
PUCTHYECKON TIOCTETOBATENLHOCTH M, M BEPXHSIA XapaKTEPUCTUIECKAsT TIO-
CTIETIOBATENLHOCTE L SIBJISIETCST HAYAJIOM BepXHEH XapaKTepuCTHIecKOoH To-
caenosareapuocTu M.

Coberennoe JnHelHoe MOJMHOXKeCTBO anHeiinoro muoxecrsa L € REC™
HA3BIBAETCST IACMEHMAPHDBLM, CTH OHO SIBISETCS DJIEMEHTAPHBIM JTUHEHHBIM
MHOYKECTBOM.

[T-pasbuenne aumetinoro muoxkectsa L € REC™ HasbiBaeTcs Aunetinvim,
€C/TM KaXKJIBIH ero BJIOK STBIISIETCST 9JEMEHTAPHBIM COOCTBEHHBIM JTMHEHHBIM
IOJMHOKEeCTBOM L.

Cdopmynupyem onpenenerne nzomopdusma Il-paszduennit |7].

pa mpamoyronbabix dparmenta 1I-pazbuenus U € 11" nazwiBaroTcs 20-
PUSOHMAALHO (BEPMUKAABHO) COCEONUMU, €CITH TOPU3OHTATHHO (BEPTHKAJb-
HO) COCETHUMU SIBJISIFOTCS COOTBETCTBYIOIIIE STHM (hparMeHTaM IuiepO/IoKu
sroro II-pazbmenwns.

IMpsivoyrosbabiiit dbparment S € F(U) Ha3bIBAETCS 20pU3OHMANDHbIM
(6epmukasvrbIm) coedunenuem NPamoy20avhus dpazmernmos Si, Se € F(U),
ecau coOTBeTcTByOmNi (hparmenty S runepbsok Il-pazbuerus U sBisier-
Csl TOPUBOHTAIBHBIM (BEPTUKAIBHBIM) COEMHEHNEM TUIepbaoKoB 1oro I1-
pasbuenus, COOTBETCTBYOMUX (bparmMenTam S1, 59.

Iycrs U, T € 11", |U| = |T| n p — B3aUMHO 0OjHO3HAYHOE 0TOOparKeHue
II-pazbuennsa U ua Il-pazbuenue T'.

Mg ToOBOpHM, WTO OTOOPAYKEHUE (i COLPAHAEM C80UCME0 nodcemelicms
ObMb NPAMOY2OALHUMY, PPaeMEHMAMU, €CTU g JT000TO TomceMeicTBa
S C U u ero obpasa pu(S) u3 srmouenuss S € F(U) cnegyer BKIO9eHUE
w(S) € F(T).

ITo ompeeiennio 0TOOPAIKEHNE [ COXPAHAEM COEIURAEMOCTID NPAMOYLOAD-
HOIT PPaA2MEnMOo6, €C/in OHO, BO-IIEPBBIX, COXPAHSET CBOMCTBO HOJICEMENCTB
OBITH MPSIMOYTOJBHBIMU (DPATMEHTAMU; BO-BTODBIX, IJs JOOBIX S, S1, 5y €
F(U) cupaBeyinBo yTBEp:KIeHUE: eciu (bpArMeHT S SIBIISIETCST TOPU30HTAIb-
HBIM coenHeHreM (hparMenToB S u Sz, To dhparmenT u(S) ABIIETCST TOPU-
30HTAJBHBIM coenuaenrem dhparmenTos (S1) u p(S2), u, ecau dparment S
SIBJIETCST BEPTUKAJIBHBIM coeinHeHneM (hparMeHTos S1 u Sa, TO (hparMeHT
w(S) siBsteTcst BepTHKATIBHBIM coetnHenneM gparmeHToB (1(S1) u pu(S2).

Ilo omnpenenenuto oTobpakeHue [k corpanaem 00HOPodHocmb bA0K0E8, ec-
st Kakoro 6ioka Q € U mpu mobeix @ € {1,...,n}, § € {0,1} u3
prmiogenns @ C X9 crenyer srmodenne p(Q) C X9,

Hoayusomoppusmom Il-pazbuenust U € 11" ua Il-pazbuenue T € 11" na-
BBIBAETCS TAKOE B3AUMHO OHO3HAYHOE oTobpaxkenme p : U — T, 9ro p
COXPAHSET COETNHIEMOCTD MPSIMOYTOTBHBIX (PPArMeHTOB U COXPAHSIET O/THO-
POJIHOCTE BJIOKOB.
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Hsomoppusmom Il-pazduenua U € [I" na Il-paszdbuenue T € 11" nazbiBa-
ercst Takoil nostyuzomopdusm i : U — T, uro obparnoe orobpaskeHue f 1+
siBJisieTcst motyn3oMopdguamonm 1 ua U.

[I-paz6uenus U, T € 11" HA3BIBAIOTCI U30MOPHHOIMU, €CU CYIIECTBYET
nzomopdusm [I-pazbuenuns U na Il-pazbuenue T

Yepes <I>6J11’f,22 0003HAYMM JINHEWHBIN PAMOYTOJLHUK C HUKHEH XapakTe-
PUCTUYECKON TOCTEA0BATEIbHOCTBIO J1, Jo 1 BEepXHEN XapaKTepUuCTUIeCKOit
LIOC/1€10BATE/IbHOCTBIO 01, 02.

OueBnmHO IyIs <I>5Jll’7‘?]22 = <I>f;]1l N <I>§22 CIPABENINBO BKJIIOYCHIE @211’7‘2 C <I>5J22
Teopema 2. Jlas 4106020 yeaozo n > 2 u mobwr maxur Z,1 C {1,... ,n},
wmo Z O I D 0, npu mobuzx 0,0 € {0,1} cnpasedausn caedyrougue dsa
ymeeporcoeHus.:

1) cyorcenue U|¢%Z a106020 cosepuennozo 1l-pasbuenus U npamoyzons-

d,0
ag
nuka 7 na npamoyzorvrur 7.1 ABAACTCH ugomopprvim U cosepruertvim

6,0 .
1I-pasbueruem <I>Z7I,

d,0
2) dan mobozo cosepwennozo I-pasbuenus V. npamoyzosoruka (I)ZJ cy-
weemeyem eduncmeennoe cosepuennoe Il-pazbuenue U npamoyzosvruka
4,0
a ) R
7 maroe, wmo U|®7T =V.

Joxazameavcmeo. Jlokarkem 1epBO€ yTBEPXKIEHUE TEOPEMBbI 2.
IIycre U — upoussonbuoe cosepirennoe lI-pazbuenue npsiMOyrosbHUKS,
[
®F. Yepes V oboznaunm cyxenne U Ha npsaMoyroibHuk P ZUI B [8] ycra-
HOBJIEHA, CIIPABEJINBOCTE CJIEIYIONIETO YTBEPK ICHU.

Jlemma 2. Il-pasbuenue aunetinozo npamoyzosvrura L € REC™ mozda u
MOALKO M0200 ABAACTNCA COBEPUCHHBIM, K0200 OHO ABAACTNCA AUHETIHHLM.

Ilo nemme 2 n3 copeprnernnoctn U caenyer ero muHeftHocTh. IlosTomy sio-
6oit 6510k U siBjisieTcs 9j€MEHTAPHBIM COOCTBEHHBIM JIMHENHBIM 10JIMHOXKE-
CTBOM IIPAMOYToJbHUKa PF.

1)
Jlemma 3. Jlasa arboz0 6aoxa QQ € U nepecevenue QN @Z’f} ABAAEMCA INE-

MEHTMAPHBIM COOCTNEEHHBIM AUHETHBIM TOOMHOICECTNEOM NPAMOY20ALHUKA

‘;‘TI Huoichas u 6epIHaa TApaxmepucmu4eckue nocaedo6amensHoCmu Imo-
20 AUHETH020 NOOMHONCECTNEN NOAYUGIOMCA U3 COOMBEMCNGYIOWUT LAPAK-
MEPUCTNUNECKUT Nocaedosamervhocmeti () nocpedcmeom JobasAeHUA K HUM
6 KAUECMEE NEPEHLL INEMENINOEG COOMBEMCMEENHO 2 U 0.

Hoxaszameavemso. Ilycrs () — mpousBosbhbiii 610k U. U3 aumetinoctu U
ceayer, uTo () 3To JeMeHTAPHBIN JTUHEHHBIN TPIMOYTOJIBHUK, a [ U o — nep-
BBI€ 3JIEMEHTEI €r0 COOTBETCTBEHHO HIM2KHEHN 1 BEpXHEH XapaKTEePUCTHIECKIX
nocaenoBaTeabHocTell. 1losToMy n3 BRtovenua Z D I caenyer, YTO MHOMKe-
CTBO <I>5Z N Q) TakKe sIBJIFETCs 3JeMEHTAPHBIM JIMHEUHBIM MIPSIMOYTOJIBHUKOM,
a TocaenoBaTesbHocT Z, I U §,0 aBIAIOTCS HadIaJaMU €r0 COOTBETCTBEH-
HO HUXKHEI U BepXHEHl XapaKTepUCTUIECKUX MOCJEI0BATEIbHOCTEH. DTO 110
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OTIPEJICTIEHUTO O3HAYALT, UTO <I>5Z N Q sBJISIETCS JEMEHTAPHBIM CODCTBEHHBIM
. . 1)
JIMHEHHBIM [OIMHOXKECTBOM JIMHEfiHOro mpsMoyromshuka P72%. Kpome To-
b
[0 OYEBUTHO HUXKHAS U BEPXHSAS XapPAKTEPUCTUIECKIE TTOC/IEI0BATETBHOCTH
é
®% N () mosydarTcd U3 COOTBETCTBYIONIUX XaPaKTEPUCTHIECKUX IOCIEI0-
BaTesbHOCTEN () TOCPEICTBOM J10OaBJIEHUs K HUM B KAYECTBE MEPBBIX 3Jie-
MEHTOB COOTBETCTBEHHO Z 1 §. OCTAN0Ch 3aMETHUTh, UTO B CHIY BKJIIOUEHHST
d,0 Fy
g —
Q C ®7 cupaBeamBO PaBEHCTBO QOQDZ’J = ®%,NQ. Jlemma 3 noxazana. [

)
Jlemma 4. Cyoicenue V = U|PY% asanemea cosepuennvim I1-pasbuenuem
4,0
npamoyzorvruka D,

Hoxazameavcmeo. I3 nemm 1, 3 cnenyer, uto V aBaserca auueituniv 11-
)

pasbueHueM IpAMOyTroJbHIKa P ZGI— IlosToMy B cruTy JIEMMEBI 2 OHO SABJISIETCS
k)

ero copeprrerabiM [I-paszbuennem. Jlemma 4 jpmoxasana. U

[Tokaxem, aro [I-pazbuenusa U u V uzomMopdHBL.

1)
Jlemma 5. Cyorcenue V = U|DY’, asanemea cmpozum.

0
Hoxasameavcmeo. Tlo nemme 3 Bee nepeceuenns QNP%7%, Q € U, ssusirorcst
b

JIMHEHHBIME IPAMOYTOJbHUKaMHA. 1losTomy mis moboro Q € U cnpasenaiubo
é
HepaseHcTso Q@ N @77 £ (). Jlemma 5 noxasaHa. O

Omnpegenum otobpaxkenne y : U — V clenyoinmM TpaBUaoM:

wWQ)=QNay,, QeU.

Jlemma 6. Omobpaoicernue p: U — V' asasemcea noayusomoppusmom I1-
pasbuernus U na 1l-pasbuernue V.

Jokazameavcmeo. B [T| ycranoB/ieHa CIIpaBeyIMBOCTD CJIEIYIOIIETO YTBED-
K JIEHUS.

Jlemma 7. Jaa aobozo I-pasbuenus U aobozo npamoyzosvnura ® € REC™
cnpasedauso ymeepocderue: ecau cyscenue U na npamoyzorvnukx P C ® a6-
AAEMCA cmpozum, mo 3adannoe pasencmeom u(Q) = Q NP, Q € U, omob-
paoicenue 2 U — U|P asaaemea noayusomoppusmom U na Il-pasbuenue

U|P.
JlemMma 6 sgBidgercd caeacTBaeM JieMM 5 u 7. Jlemma 6 gokazaHa. U

Paccmorpum obpaTroe K 41 oTobpaskenne p bV — U.

Hnst mponsBosbHOTO MuHEHHOTO Tpsimoyroabanka M € REC™ mompocTt-
woro paura k > 2 gepes MY oGosnauum mmneiinbii PAMOYTOTbHUK, HUK-
Hsisl ¥ BEPXHAS XaPAKTEPUCTUIECKUE TOCIEI0BATEIBHOCTH KOTOPOTO MOy~
9EHbI U3 COOTBETCTBYIOIMUX XAPAKTEPUCTUICCKUX HOC.He,ZLOBaTe.HbHOCTeﬁ M
[IOCPE/ICTBOM BBIUEPKNBAHUS II€PBBIX IJIEMEHTOB.

Jlemma 8. 3uauenue omobpasicenus 1t

Myne

1V — U onpedeasemces no gop-

p M) =MD, MeV.
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Zoxasameavcmeo. Jlemma 8 siBasieTcs CA€ICTBUEM JIEMMBbI 3. [l
Caencreue 1. Cnpasedaueo pasencmeo U = {MN) | M € V'}.

Yepes &B(CD(SZUI) u P(P]) 0603HATIM MHOKECTBO BCEX MOIMHOXKECTB IIPs-

4,0 o
MoyroabHukos 7, u P coorsercrseHHo.
K

1

Yro6b! 10Ka3aTh, YTO OTOOpaYKeHWe (1~ TaKKe MOJIYyH30MOphU3M, To-

CTPOMM HECKOJIBKO Oostee mupokoe orobpaxkenue A : ‘B(@‘;"I) — P(P]), n

1 ABJIAETCA €ro CyKeHHueM Ha V.

OOKaXKeM, 4TO [~
Beibepem npoussosbhoe i € Z\1, u g kaxaoro («, §) € @‘;‘TI oLpee/ UM

upsimoyrosibauk T((a, 8)) € REC™ ciepyromum paBeHcTBOM:
T((a, 8) = {a,a +e'} x {8, 5 +e'}.
IIpennoxkenue 1. /lasa awobozo (o, ) € QJ%Z CNPABEdAUBO BKAOUEHUE
T((e, 8)) € @7.

Hoxasameavcmeso. 13 pasencrsa @‘;:’I = @‘; N ®7 caenyer (a, ) € ®7.
IosTomy « € N}'@l, B € NY. Buaunr, uz i € Z \ I ciaenyer o + €' € N}'@l u
B+ e’ € N9. Orcrona cresyer

T((er, B)) = {a,a + €'} x {B, 8+ €'} C N7®! x N7 = @7.
IIpennoxxenne 1 moka3aHo. O

IIpeasoxkenue 2. /s aobwz (o, ), (p,7y) € @%3 us (o, B) # (p,7) cae-
dyem
T((e, 8)) N T((p, 7)) = 0.

Zoxasameavcmeo. JlocTaTovHO MOKA3aTh, YTO JIMOO BEPTUKAJIBHBIE JTHOO TO-
pusoHTaIbHbIE CTOPOHBI Hpsimoyroabhukos T((a, B)) u T((p,y)) He uepece-
KaIOTCS.

IMycts o # p. Torma oweswano o+ €' # p+e'. Kpome Toro u3 BRIOIEHAH
a,p € N‘SZ691 ANT® i € Z\ I cienyer a+ e, p+e’ € N, ANIL Tosromy
a+e' # pup+ e # q. 3Haunt, CIpaBeTMBO PABEHCTBO

{a,a+etn{pp+e}=0.
T. e. BepTUKaJIbHBIE CTOPOHBI BBHINEYKA3AHHBIX MIPAMOYTOJIBHUKOB HE Iepe-
CEKaIOTCs.

B caygae 5 # 7y mo aHAJIOTHYIHON TPUIHHE WX TOPU3OHTAIBHBIE CTOPOHDI
He Trepecekatorcsd. IIpeanoxkenue 2 JToKa3aHO. ([

Orobpazxkenne A : f,p(q)‘;"[) — P(PJ) oupernesuMm CcrenyONUME PaBeH-
CTBAMH:

AM) = |J T(a.B8), MC®Y, M#0  A@D)=0.
(a,8)eM

Jlemma 9. Jasa arobo20 cobcmeentozo aunetlinozo noommosicecmea M au-

HEUH020 NPAMOY20ALHUKG CIJ(;UI cnpasedauso pasercmeo N(M) = MO,
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Hoxazameavcmeo. Ilycts M — npousBosbHOe CODCTBEHHOE JIMHEHHOE IMO-
6

MHOXKECTBO MPAMOYTOTBHUKA, <I>Z’UI, u nycth Ji,...,Jy u T, ..., Tk — COOTBET-
b

CTBEHHO €10 HUYKHSISI U BEPXHsISI XaPaKTEPUCTUICCKHUE TTOC/IeI0BATETEHOCTH.

Torma mo ompeeeHno nMeeM
=2, Jo=1, 71=90, 1=o0,
) : 1
M=3,n2N®EN...nd7%, MY =067nd%FN..NTT}.

Buaswr, 11 aroboro (a, f) € M w3 Brumodennit [ O J3 D ... D Jg, i€ Z\ 1
u oueBnaHOrO BKAoueHnda M C M 1) cleayer

{o,a+e'} CNJFINNEIN ANTS w0 {8, B+e’} C NFANTN...ANTE.

ITosToMmy

T((a, 8) = {a,a +e'} x {8,6+e'}
C (N{P'ANTE N ANTP) x (N9 NNE N...NANT)
=7 NT N...NOT = MWD,

Dro o3Havaer cupaseuBocTh Brirodenust A(M) C M @,

Joxaxem obparnoe sriouenne A(M) D MW, g sroro pacemorpum
serpipe noamuokecrsa A2 = MM 0 (NY x NZ2), ¢1,¢0 € {0,1}, npa-
moyrompauka M. B cuny odesnmnoro pasencrea M) = 400y A01 y
A0 ALY nocrarouno nokazare wersipe Brmowerua A(M) D A2 ¢y, g €
{0,1}.

Bamernm, uro M = MM N <I>5Z = A%19 Bes orpanmueHns oGIHOCTH
canraem § = 0, . e. M = A0, Jlns mo6oro (o, B) € M 1o ompesenenuto
upsamoyrosbunka T((«, 8)) cupasennuso sritouenune T((a, ) 3 (o, B). Do
O3HAMAET CIpaBe/TBOCThL BKatouerns A(M) D ALY

Paccmorpum npoussosbuoe (o, ) € A% u nyers v = a + €. Torna
oueBHHO BhINOIHEHO BKtowenue (v, ) € ALY = M. Tlo onpenenenuto nps-
moyrombamka T((7, 8)) cipasesmuso srmtouerue T((y,5)) 3 (v + €', 5). B
cuity pasencrsa (v + €', 3) = («, B) 910 03HAYAET CIIPABEIMBOCTD BKJIIOUE-
aus A(M) D A%O,

Ocrasiecs jpa sraodenns A(M) D A% u A(M) D AY! semosmens
0 aHAJOTUIHBIM TpuumHaM. Jlemma 9 mokazana. U

1

Jlemma 10. Omobpasicenue = : V. — U asasemca cyscenuem omobpa-

orcenua A na I-pasbuenue V.
Hoxazameavcmeo. Jlemma 10 aBnstercs caeacTBueM jieMM 8 u 9. U

Jlemma 11. Omobpasicenue A obaadaem caedyrowumu ceoticmseamu.

1) dan mobvix deyx mmoorcecms My, My C @‘;Z uz My N My =0 caedyem
A(My) N A(Mz) = 0;

2) dna mobwx deyxr mmoorcecme My, My C (I)‘;f[ CNPABEJAUBO PABEHCTNBO

A(Ml U Mg) = A(Ml) U A(MQ),
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3) daa awbozo npamoyzorvruka M C @%UI ezo o6paz N(M) maxorce as-
AAENCA PAMOY2ONLHUKOM;

4) 0as A1060T 08YT 20PUSOHMANBHO COCCOHUT NPAMOY20avHUKos My, Moy C
@%UI npamoyzosvruku A(My) u A(Mz) maroce agasomes 20pusoHmMasvHO
cocednuMU, U 0AA A0OBT 08YT BEPMUKAALHO COCCOHUT NPAMOY20NOHUKOE
My, My C @‘;UI npamoyzonvnuru N(My) u A(Ms) maxoce asaaromes eep-
MUKAALHO COCEORUMU.

é,0 60
5) daa mobozo M C ®° cnpasedauso pasencmeo A(M) N ®y" = M.

Hoxasameavemeo. CrnpaBeinBocTb jJeMMbl 11 oueBUAHBIM 00pa3zoM CJieTy-
eT m3 onpejeneHnsa oTobpaxkenuss A u npegnoxennit 1, 2. (]

Jlemma 12. Omobpascerue p~ ' 1V — U A6.44€MCA NOAYUIOMOPHUIMOM
II-pasbuernusa V' na 1l-pasbuerue U.

Joxasameavcmeo. B cuny memmbl 10 oTobpazkenue p = aBjigercs cyKeHIeM

otobpaxkenus A ma Il-pazduenne V. llosTomy B cuty chopMyTHPOBAHHBIX B
aemme 11 cpoiicts 1, 2 orobpaskenus A oTobpazkenue j1~ ' cOXpaHsSeT CBOi-
CTBO I0JICEMENCTB OBITh NpsIMOYyTobHBIMU (bparMenTamu. U ciieioBaTebHO
B CUJIy CBOWMCTB 3, 4 U3 TOil XKe JIEeMMBI OHO COXpaHSAeT COeIUHAEMOCTh -
MOYTOJIbHBIX (DPArMEHTOB.

IMokaskem, uTO f1~ ' COXpaHSeT OJHOPOIHOCTL 6JI0KOB. st 9TOTO pac-
CMOTPUM MPOU3BOJILHBIN JIEMEHTAPHBIN JUHEHHBIN TpaMOyroabuuk M =
CID?I N...N @}i TTo omnpesesnennto ayist HEro BHINOJHEHO paBeHCTBO |Ji| = 1.
Iycrs Jy, = {j}. Ouesnano cupasemmuso priouenne M C @ = X7+, Tlo-
9TOMY TpPSIMOYTObHUK M sBisiercs (j, T )-0aHOpOaHBIM. Kpome Toro odve-
BugHo M sBsiercs (j, Ty )-TIEHTPUPOBAHHBIM, T. €. JIJIsl HEKOTOPOI ero jma-
ronaun D cupaBedaneo BrIOUYeHne D C R;’“. QOueBnaHo TakXKe JJIsI JTIOOOT0
pebpa (a, 8) € R7* cymectsyror emurcTsennbe i € {1,...,n} n d € {0,1}
JI7IT KOTOPBIX BBHITMIOJHEHO BKJIOUeHHe (o, [3) € Xf, STUMHU § U 0 SBJISIOT-
€l COOTBETCTBEHHO j u Ty. llosromy mysi M cymiecTBYIOT e€IMHCTBEHHBIE
i€{l,...,n}uéd€{0,1} nua koroprix Bumosneno sriovenne M C X (1.
e. st kKotopbix M apisercs (i,d)-opnopogabiv). pn k > 2 o xe camoe
cnpaseymso u g M. B CUJTY JIEMMBI 8 9TO U O3HATAELT, UYTO OTODPAYKEHIE

pu~ ! coxpansier ogHoposHOCTS 6/10KOB. Jlemma 12 jokazama. O

Jlemma 13. Omobpasicenue p asasemea usomoppusmom ll-pazbuenus U
na Il-pasbuenue V.

Zoxasameavcmeso. Jlemma 12 sBastercst cimencteueM jgemum 6 n 12, [l

ITepBoe yTBepxRAeHMe TeOpeMbl 2 gBgerTca ciaencrueM jqemm 4 u 13.
JlokaykeM BTOPOE YTBEPKICHUE TEOPEMBbI 2.
IIyctes V' — mpoumssosbaOe coBepinennoe lI-pazduenne mpsaMoOyroabHUKA,
é " "
P ZJI TTo nemwme 2 oHO gBASETCA JUHEHHBIM, T. €. 000 ero OJI0K dBJIAET-
b
" é
CsT 3JIEMEHTAPHBIM COOCTBEHHBIM JIMHEHHBIM TTOAMHOKECTBOM P Z’O} Yepes S
b

o6o3HadiM cemeiictBo npamoyroprmkos { M) | M € V}. Ouesuaso Bce
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OPSIMOYTOJIBHUKE U3 S IBJISIOTCS 3JIEMEHTAPHBIMU COOCTBEHHBIMU JIMHEHHBI-
MU 1I0JMHOXKECTBAMU LIPAMOYTrosibHuka PF.

JlemMma 14. FEcau cywecmeyem cosepuwennoe 1l-pasbuenue U npamoyeosv-
é
nuka P7 maxoe, wmo U|<I>Z’UI =V, mo ono eduncmeenno.

Joxasameavcmeo. B cuny cnencreua 1 st rakoro Il-pazbuenns U moaxmo
ObITh BhIIOIHEHO paBencTBo U = S. Jlemma 14 jgokazana. [l

Jlemma 15. Cemeticmeo npamoyzonrvruros S asasemces cosepuienmsia 11-
pasbueruem npamoyzorvhura PF.

Hoxaszameavemeo. Tlokaxkem, aro S siBASETCs TPSIMOYTOJIBHBIM Pa3zbneHnemM
6

npsavoyrosbauka . Ouesngno |9 = 4|02 | u aua moboro M € V cupa-
b

BesmBo pasercrso |M (V| = 4| M|, CrenoBaTebHO CIPaBEIHBO PABEHCTBO
76 5
YolQl= Y MW= 3" 4M| = 4275 = |23,
Qes Mev Mev

[TosToMy mOCTATOUHO MOKAZATE, ITO MPIMOYTOJLHAKN ceMeificTBa S momapHo
He TTePeCceKaroTCs.

IIpeamonoxkuM TpoTUBHOE: 1 NBYX paszandauix M, K € V cipaBenamso
nepasencrso MNKW £ (). Bubepem npoussomsuoe (o, 8) € MWNKWM »
moboe i € Z\I. Yepes T 06o3HAIMM TPAMOYTOTHLHUK { v, a+e'} x {3, B+e'}.
Torga w3 srmtouenus ¢ € Z \ I cnepyer T C M ON KDY, Orcrona B CUTY
pasercts M = &, "MW u K = &, N KW crenyer TN (M N K) # 0.
Do nporusopednt paserctsy M N K = (). 3uaunt, Hare npeamnoaoxeHne
HEBEPHO W TMPSIMOYTOJBHUKU ceMeficTBa S TOTAapHO He TepeceKaroTCsl.

Yepes \: V — S obozmaumm 3aanmoe mpasimiom (M) = M) szamvmo
omHo3HATHOE oTobpaxkenune V wa S. B cuny semmbr 9 orobpaxkerme A sBJisi-
erca cyxennem orobpaxkerust A wa V. [lostomy B cuny cBoiicTBa 5 oToOpa-
wenms A st moboro Q € S crpaseaymBo pasencTo A~ H Q) = QN @%UI.

[Tokaxkem, ¥TO TpPsSMOYTOJbHOE pasdbuenue S IBISTETCS paB,Z[e.HI/IMi)IM.
Ilycts P — mpowusBoJibHBI cocTaHOit rumnepbsiok S. Hepes F' oboznadnm
COOTBETCTBYIOIINN €My HPSMOYToJibHbBIM hparMent S, yepes C' — nepecede-
e PN @?’%, gepes F — cemeiictso 610k0B {A\"1(Q) | Q € F} pas6uenna
V. Torga u3 paBencTsa

c=pPna)s=J@ney)=JrQ)
QeF QEF

ciegyer C' # (), 1. e. C gBngerca npsaMOYrOJbHUKOM U 0OJee TOro — T'H-
mepbaoxom [I-paszébuenus V. Ilostomy B cuy cBoiicts 1, 2 oTobpakenus A
CIIPABEJJTUBLI PABEHCTBA

Ao =AlUrx'@)=Je=P

QeF QEF
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Orcroma B cuy cpoiicts 1, 2, 3, 4 orobpaxkenust A w3 paspejnMoCTd Iu-
nepbsioka C' Il-pasbuenus V' cieiayer pasjgemumocts runepbiioka P upsimo-
yTOJbHOrO pazdbuenus S.

[Tokazkem, UTO IpsIMOyTOIbHOE pa3bueHne S SABAIETCS OHOPOTHBIM. Kak
yKe OBLIO OTMeueHo, Jitboit 60K S dBJsETCS SJIeMEHTAPHBIM COOCTBEH-
HBIM JITHEHHBIM IOJIMHOKECTBOM NpAMOyToabHIKa $7. DTO 3HAUHUT, UTO OH
SIBJIAETCST HEKOTOPBIM DJIEMEHTAPHBIM JUHEHHBIM TPAMOYTOJbHUKOM M =
7N @Y N...N @Y. Ilostomy B cuty exmovenns M C @7 u pasencrsa
7 =X7*, j € Jk, OH ABIACTCA OTHOPOHBIM.

B cuny pazmennmocTi M OMHOPOSHOCTH IPSIMOYTOIbHOE pa3buerue S mpsi-
MOYTOJILHIAKA @52 spisterca ero [I-pazbmennem. A MOCKOMBKY KaXK bl 6JTOK
S SBJISETCS SJIEMEHTAPHBIM COOCTBEHHBIM JTUHEHHBIM TTOMHOXKECTBOM IIPsi-
Moyrosbanka $F, 310 Il-pasbuernue aBIseTCS TUHEAHBIM. SHATUT, TIO JIEMME
2 OHO SIBJISIETCS COBEPIIEHHBIM. Jlemma 15 mokaszama. ([

Bropoe yTBepxKienme TeopeMbl 2 dABJAETCS chaencTBueM JjemMm 14 m 15.
Teopema 2 nmoxasamxa. O

4 Jloka3aTejqbCTBO HEOOXOAMMOIrO YCJIOBUsS T€OpeMbI 1

TToxaxkem, uro sobag dopmyna F € ]P’5Z MMeeT COBEPIIEHHOe TPEeICTaB-

JIEHWE Ha COOCTBEHHOM MPSIMOYTOJIbHUKE (DOYHKITUN fg(a;l, .oy Ty). Jdoxaza-
TeJILCTBO TIPOBEIEM MHAYKIMel 1o |Z].
Ilpu |Z| = 1 o onpenesnennio KJaacca IP"SZ dopwvyma F € }P";Z SIBJIACTCSI

OMHOOYKBEHHOI hopMyJIoit :1:?, 1 € Z. B arom ciydae jjig coOCTBEHHOTO

IPSAMOYTOJIBHUKA q)% byHKIANT fg ClpaBeInBo paseHcTo PY, = X?. Ye-
pe3 U 0603HauMM COCTOLINEE U3 eMHCTBEHHOTO HJI0KA X? 1I-pazbuenne mps-
MOYTOJIbHUKA (I)‘SZ. Torya o onpesgenennto mopoxkgaemoro ll-pazéuennem U
knacca dopmyn N(U) crpasennmpo Brmouenne 20 € N(U). Do ozHada-
et, uro U gapjgerca npejcrasienneM F. A TOCKOJIbKY e€IUHCTBEHHBIN 010K
Xf [I-pas6uennst U siByisiercst (i, d)-IeHTPUPOBAHHBIM MPAMOYTOJIBHUKOM, U
ABJIACTCA COBEPIICHHBIM IIPEACTABJICHUECM F Ha MIPAMOYTOJIbHUKE (PZSZ

ITycrs m > 1. Mpeanonoxkum, aro upu 1 < |Z| < m — 1 awbas dopmyia
m3 Kaacca P mMeer coBepirienHoe TpeJICTaB/IeHe HA TTPSAMOYToIbHIKe $Y.
TTokazkem, 4To TOrA TO YK€ CaMoe CIpaBeJIuBo u upu |Z| = m.

Ilycrs |Z] = m u F — upoussoabHasi dhopmysa u3 ]P"SZ. ITo oupenese-
HUO KJacca GopMyl }P";Z i F' cyliecTByeT Takoe OTJIMYHOE OT Z HEeIry-
CTOE TOJAMHOXKeCTBO I MHOXKecTBa Z, 4TO CIPaBeJINBO BKJIOYeHne F €
PO(I,Z\ I)UPY(I,Z \ I). Muosxecrso Z \ I oboznauum uepes J. Tora
OYeBWJIHO BhINOJTHEHbI HepaBeHcTBa [[| <m —1u [J| <m — 1.

Pacemorpuwm cyuait F' € PL(1, J). Cuywait F € PL (1, J) a Taxxe cryaan
FeP)(I,J)u F eP%(I,J) paccMaTpiBaioTcss aHaTOTHIHO.

TTo ompenenenuto Kracca dopmyn PL (1, J) nrsa dopuymer F € PL(I,.J)
CYIIECTBYIOT TaKue 4eTnipe hOpPMYIbI F}) € ]P’?, F} € }P’},, FI1 € P, F9 e PY,
aro F Il-sksusanentna dopmyie F' = (FY A F1) V (F} A F9)).
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B |7] ycranosiiena cupaBeyinBOCTh CJIELYIOIIEr0 yTBEPIK JICHNUSI.

Jlemma 16. Jlasa aobozo -pasbuenus U € 11" xaace gopmya N(U) sa-
MEHYM omuocumenvro 1l-sxsusarenmuocmu.

B cuny nemmbr 16 moboe npegcrasiaenue dopmyasl F/ asiaserca npej-
crapiennem opmynbl F. TToaToMy 0CTATOMHO MOKa3aTh, 9To F’ mMeer co-
BepIIEHHOE IIPEACTABICHAE HA IPAMOYTOIBHIKE <I>1Z.

Ilo mpeanomoKeHnio HHAYKIINA YKa3aHHBIE (DOPMYJIbI FIO, F}, F]l, F0 nMe-
IOT COBEPIIEHHEIE IPeICTABICHI Ha, npsMoyroibaukax ®F &L &l CI> 7 co-
orBercTBeHHO. (J603HAYNM UX Yepes U?, U}, U 11, U9 COOTBETCTBeHHO. Torma
[0 OTIPEJIEJIEHUIO TIpeJcTaB e hOPMYJI COPaBeJINBbI BKIOYUEHUS

F{ en(U}), FyeNUy), FreNU;), Fjenuy (1)
U TI0 TeopeMe 2 CyKeHus
UZI_UIM)ZI’ UZJ_UJ|(I)ZJ7 UZI—U1|‘I)ZD UZJ_UJ|(I>
ITUX HpeI];CTaBJIeHI/Iﬁ Ha IIPpAMOYTOJIHUKH COOTBETCTBEHHO
Oy =0LN0Y, By, =0yNnd) By =0Lnd;, 00 =0,n0

SIBJIAFOTCS U30MOPGHBIME UM coBepliiieHHbIMU [[-pazbueHusiMu 5TuX mpsMO-
YIOJIbHUKOB.

Tlokaxxkem, uro obwemuuenme U = U é(} U U g U U U U J stux II-
pasOueHuii ¥ eCTb COBEPIIEHHOE MMPEeJICTABICHIE (bopMyﬂbl F' ma mpswo-
YTOJIbHUKE <I>12.

Crauasra mokazkem, ato U sBisiercsa coBepineHHbIM 1I-paszbuennem <I>1Z.

Jlemma 17 IIpamoyeosvruru <I>ZI u <I>ZJ MAKIHCE KAK U NPAMOY2OALHUKY
1, 1

®y; (IJ J ABAANOMCA 20DUSOHMANDHO cocednumu. Tlpu smom ux 0bsedu-

HeHUA @ZJ U <I>Z7J (I>ZJ U <I>Z7J ABAAOMCA GEPMUKANOHO COCEOHUMY NP~

moyeonvrukamu. Obsedunerue ((P;OI U @glj) U (@21] U CI)E(?]) nocaednux deyr

NPAMOY2OALHUKOE ecTNb NPAMOY20AvHuK D, .
Joxasameavcmeo. V3 ompesesienns: mpaMOyTrOIBHIKOB @%70[ n <I>121J ciaeayer
(I)ZI = (N} NN}) x (N NND) u CI)ZJ = (N% NNYJ) x (N NNJ).
U3 srmtouenuss Z O I w pasencrsa J = Z \ I cienyer
N% NNt :N%mNOJ, (NLANY) N (N, NN = 0.
1,1

IToaToMy TPAMOYTONLHUKN o Z I, o 7.j ABIIAIOTCA TOPU3OHTAILHO COCE/IHH-

mu. Kpowme Toro B cuny pasencrsa (N N NY) U (N, N N}) = N, s ux
00beJUHEHNS CIPABE/JINBO PABEHCTBO

@35 U Pyl = (N NNj) x N
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Ilo amasjornamoll IpuynHe TPIMOYTOJIbHUKI <I> I u dL Z, J TaKZKe ABJIAIOTCA
TOPHU30HTAIBLHO COCETHUMHU U JIJIST X 0613e;p1/1HeH1/19{ CIIPABEJTTBO PABEHCTBO

055U P, = (NG NND) x N3
W3 sTux PaBEHCTB U OYE€BUJHLIX DaBEHCTB
(NZNN)N(NZNN7) =0,  (NZNNp)U(NzNNj) =Ny

1,0 1,1
caiejlyer, 9ro upamoyrobauku 2, U P, u <I> U o Z J SIBJISIFOTCS. BEPTU-
KaJ/IbHO COCEJIHUMU ¥ CIIPABEINBO PABEHCTBO

1,0 1,1 1,1 1,0 0 1 1
((bZ,IU@Z,J)U((bZ,IU(PZ,J):NZXNZ:@Z'
Jlemma 17 mokazama. U

B [7] ycranosiena cupaBejiMBOCTb CJIEYIOIIEr0 OYE€BHIHOTO YTBEPIK jie-
HUS.

Jlemma 18. Fcau npamoyzosvnurxu Pr, Po € REC™ ssastomes cocednumu,
mo das mobozo Il-pasbuenus Uy nepsozo u awbozo I1-pasbuenus Uy emopozo
npamoyzorvrure ux obsedunenue Uy U Us asasemesn 11-pasbueruem npsamo-
yeoavhuka P U Py, Ecau amu npamoyzosboHUKU AGAANMCH 20PUSOHMAALHO
cocednumu, mo cnpasedauso sxaovwerue N(U) V N(V) € NU U V); ec-
AU OHU ABAANOMCA 6EPMUKAALHO COCEOHUMU, MO CNPABEOAUBO BKANOUECHUE

NU) ANV) CNRU UV).

W3 siemm 17, 18 ciepyer, 9o 00beuHeHMsT Ué’(l] U U 1’1 U U U J SAB-
agtorces 1-pazduenusvu HpHMOyFOI{bHI/IKOB <I> U <I> <I> U oL Z J COOT-
BETCTBEHHO, a obbenunenne U = UZ U UZ U UZ U UZ 7 H—pa36I/IeHI/IeM

- . 7l
HpHMOYFOJIbHI/IKa <I>1Z. Kpome Toro ms cosepmennoctn II-pazbumennit U Z’(},

Uy Z J, UZ U é?, CJEeIYeT, YTO BCe UX OJIOKH SBJISIOTCS HEHTPUPOBAHHBIMUI
npsmoyrosbaukamMu. [losTomy Bee 6sioku Il-pazbuenus U saBagi0TCa 1MeHTPU-
poBaHHBIME TIpsIMOyToabHUKaMU. CienoBaTebHO U sBISETCST COBEPITIEHHBIM
II-pasbrennem IpaIMOYTOILHAKA, <I>12.

Teneps mokaxkem, uto II-pazbuenne U siBisiercs npeacTaBienneM (hopmy-
ael F'. B [7] ycranos/ena CipaBeiiiBOCTh CIEIYIOMIET0 YTBEPK ICHUSI.

Jlemma 19. Jlasa awbwix deyr usomoppuuz I1-pasbuenus V,U € 11" cnpa-
sedauso pasercmeo N(V) = N(U).

B cuny nemmbr 19 cipaBesTUBBI paBEHCTBA

NULT) = NWUY), NUZL) = NUY), N(ULY) = NUT), NUZY) = NUY).
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U3 sktouennii (1), srux pasencrs u gemm 16, 17, 18 caemyer
F' = (FPANF))V (FFAFY) € (NUP) ANUY)) v (NUT) ANUY))
= (W) Aoy v (mwgh Anuy)
C MUZT VUL VR(UZUULY)
C MUy U Uz WUz VUL CNU).

Bxutouenme F' € M(U) no onpenenennto n o3Hagaet, 910 U ABIETCS Ipe-
/ 9 1
crasienuem dopmysbt F'. Cayaai F' € Py, (I, J) paccmorpe.
Heobxomumoe ycioBue Teopembl 1 0Ka3aHo.

5 JlokazaTeabCTBO JOCTATOYHOI'O yCJIOBUA TEOPEMBI 1

Hnsa pokazarenbCcTBa MOTPeOYIOTCA MOHATHS POCTOTO ABOWHOTO paspe-
3a Il-pazbuennsa u ero marpuiel. [losromy cragana chopmysupyeM TpuBe-
JéHHbIe B [8] omnpeesienns 9TUX MOHSITHI U HEKOTOPHIE CBA3AHHBIE C HUMU
yTBep}K,Z[eHI/IH.

Jsotinvim paspesom mpavoyroibanka P € REC™ nasbiBaeTca takas der-
Bépka npsmoyrosasinkos C' = {C1,Ca, Cs,Cy} C REC(P), 4ro st HeKoTO-
poro BeprukanbHoro paspesa A = {A1, A2} n HEKOTOPOro rOPU30OHTAIBLHO-
ro paspesa B = {Bj, Ba} 91010 npsgMOyrosibHUKa CIPABEIUBO PABEHCTBO
C={A1NB;,AiNBy, AoN By, AoN By }. TIpu sT0M paspessl A u B Ha3biBa-
FOTCST Pa3pesamu, nopostcdarouwumu deotinoti paspes C'; a apoiinoit paspes C' —
nopostcoénnvm paspesamu A u B. Bxogsitiue 8 C' mpaMOyTrO/IbHUKE HA3BIBA-
OTCA KoMNonenmamu ABoiiaoro paspesa C. CocTaByieHHAs U3 €ro KOMIIOHEHT
MaTpHIa

M(C) _ < AiNBy AiNBy )
AsNBy Ay;NBy

Ha3bIBAETCS Mampuel deotinozo paspesa C.

OueBusno mra aroboro asoitaoro paspeza C npsimoyroisanka P € REC™
CYIIECTBYET eIWHCTBEHHBIN mopoxkgatommit C' BepTUKAJBHBIA paspes A u
eJIMHCTBEeHHbBIA mopok patomuii C' ropU30HTAILHbBIN paspe3 B 3Toro mpsamo-
YIrOJIbHUKA.

Bamernm, aTo HO0BIE JBE PA3JUIHBIE KOMIIOHEHTHI JBOIHOrO paspesa C
TOrda 1 TOJBKO TOTAa ABJIAIOTCA T'OPU3OHTAJIBHO COCCJHUMU NPAMOYTOJIbHU-
KaMH, KOTI'/Zla OHU HAXOAATCA B O,ZLHOI?I CTPOKE, U TOrAda W TOJIBKO TOTrAda ¢AB-
JIAIOTCA BEPTUKAJIbHO COCCAHUMU IPAMOYT'OJIbHUKAMU, KOI'/Ia OHU HAXOAATCA
B omHOM crosibne Marputbl M(C). Tlpu 9ToM 00beInHEHIe HAXOSIIIXCS B
OHOM cTpoke KoMIoHeHT C' eCTh KOMIIOHEHTA MOpoxK gaorero C BepTuKaIb-
HOTO paspesa A, u o0bennHenne HaXONANINXCI B OIHOM CTOJIOIEe KOMIOHEHT
C ecTb KOMTOHEHTa MOpOKAa0Iero C' TOpU30oHTAIBLHOTO pa3pesa B.

SaMeTnM TakyKe, UYTO MaTPHUIa IBOWHOIO pa3pe3a OIpenesieHa He OIHO-
suavHo. QueBuHO Jiobasi MepecTaHOBKA €€ CTPOK U CTOJIOIIOB MPUBOIUT K
MAaTpPHIE, KOTOpas TaK:Ke sIBASETCS MaTPHUIEH TOro Ke JBOMHOIO pa3pesa.
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M srobwie gBe MATPHUIBI OJHOTO W TOTO K€ JABOWHOIO Pa3pesa OTIUYIar0T-
¢ TOJIBKO TEPECTAHOBKOM CTPOK U CToJibmoB. B 9T0M CMbICE PaBEHCTBO
M(C) = M osmauaer, uro M 3TO0 OJHA U3 UYETHIPEX BO3MOXKHBIX MATPHII
napoiinoro paspesa C. Kaxayroo u3 3TUX IeTBIDEX MATPHUIL OYIeM Ha3bIBATH
TakkKe KoHxpemnol MaTpurieit gsoitHoro paspesa C.

Asotinvm paspesom eunepbaora P € H(U) Il-pasbuenus U € 11" nasw-
BaeTcsd Takoil JIBOMHOI pa3pe3 MpsIMOYTOJNBHIKA P, 94TO BCce ero KOMIIOHEHTHI
siByidgroTcst runepbsokamu 1l-pazéuenuns U.

Hsotinvim paspesom 1l-pasbuenua U € 11" mazwiBaercs a0boit aBoitHOMN
paspes rIaBHOrO runepbdbIoKa U sroro II-pazbuenmus.

O4eBuIHO BEPTUKAIBHDBIN M FOPU30OHTAJILHbLIA Pa3pPe3bl, IIOPOKIAFOLIUE
JBOMHON paspe3 runepbJioka sIBIASIOTCS COOTBETCTBEHHO BEPTHKAJIBHBIM M
TOPU3OHTAJIBHBIM Pa3pe3aMM 3TOTO TUMEPOIoKa. A BepPTUKATLHBIN W TOpPH-
BOHTAJBHBIN Pa3pe3bl, TOPOXKIAIIIIe ABOMHON paspes ll-pazbuenus sipJis-
FOTCsI COOTBETCTBEHHO BEPTUKAJIBHBIM W TOPU30HTAJIBHBIM DA3PE3aMU 3TOTO
II-pasbuenmsi.

[Ipsimoyrospauku P, P» € REC™ masweiBatorcst 2opuzonmanavio (eepmu-
KAADHO) CMENCHBLMU, €CITH BEPTUKAJbHBIE (TOPH30HTAIBHBIE) UX CTOPOHBI
UMEIOT HEMyCTOe TepecevueHue.

F'unepbaoku P, K € H(U) Il-pasbuenus U € 11" naswpiBaroTcsa 63aumHo
npoCMviMU, €CJii JINO0 OHU SIBJISIOTCS TOPU30HTAJJIBHO COCEJIHUMU U JIIOObIE
aBa 6soka Q € P u T C K sroro Il-pasbuenns aBIsSIOTCS TOPU30HTAIBHO
CMEYKHBIMU MPAMOYTOJIBHUKAMU; JINOO OHU SABJISIOTCH BEPTUKAJIBHO COCE]I-
HuMHU 1 ja00bie gBa 610Ka () € P u T C K storo Il-pas3buenus sBASIOTCS
BEPTUKAJIBHO CMEKHBIMU ITPIMOYTOJbHUKAMH.

JBoitnoit paspes rumepbsioka Il-pazbuenua U € II" mazwiBaercs npo-
CMBLM, ECTU JTIODBIe JBE COCEeIHME KOMIIOHEHTHI 9TOTO pa3pesa sIBISIOTCS
B3aUMHO TPOCThIMU Tunepbaokamu I-pazdbuenns U.

Jpoiinoit paspe3 Il-pazbuenna U € 11" mazbiBaerca npocmuvim, eCin OH
SIBJIAETCST TIPOCTBIM JIBOWHBIM Pa3pe30oM TJIABHOTO TUITEPOIOKA U storo II-
pa3buenmsi.

Hnst npouzsosibabix [I-pazbuenus U € II™ u ero npoithoro paspeza C
ompeesuM mopozxaaeMblie mMu Kiaaccesl dopmyn Ly (U, C) u LA (U, C). Has
9TOI'0 CHAYaJ/Ia JIJisi TPOU3BOJIbHOI KOHKPETHOU MaTpHUIbI

My M
M — ) ) ,
< Myy Mapo )

nBoitHoTOo pazpesa C onpenennm kiaaccs hopmyr Ly (U, C, M) u LA (U, C, M)
CIEIYTOITAMA PABEHCTBAME:

Ly(U,C,M) = (‘JT(U]MM) A ‘)"((U|Mg71))\/(m(U|M172) A m(U’Mg,g)),
LA(U,C, M) = (N(U|Mi1) VR(U[ My 2)) A(R(U[Mz,1) VR(U[Myy)).
Kax yzke 66110 0TMedeHo, arobas Apyrasd KOHKpeTHas Marpuna M’ apoii-

Horo paspesa C orangaiorcss or M TOJTBKO IEPECTAHOBKON CTPOK U CTOJIO-
nos. Ilosromy srobast dbopmyna m3 kmacca Ly (U,C, M) Il-sksuBasenTHA
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nekoropoit dopmyne uz kracca Ly (U, C, M"). I waobopor mobas dbopmy-
na u3 knacca Ly (U, C, M) Tl-skBusanenTaa HekoTOpoit hopmysie u3 Knacca
Ly(U,C, M). CrnenoBaTesibHO CIIPABEJINBO PABEHCTBO

Ly (U,C, M) = Ly (U, C, M").
1 Touno Tak:Ke MO TOM JKe MPUYINHE CITPABEIINBO PABEHCTBO
LA(U,C, M) =LA(U,C, M").

DT paBeHcTBa O000CHOBLIBAIOT KOPPEKTHOCTH ONpEeJeIeHus: KJIacCOB
Ly(U,C) n LA(U,C) cnepytommumn paBeHCTBaMU:

Ly(U,C)=Ly(U,C,M) u LA(UC)=LAUC,M).

Teopema 3. Ecau ll-pasbuenue U € 11" umeem npocmoti déotinoti paspes
C, mo das waacca nopoocdaemvir U Bopmys cnpasediuso paseHcmeo

N(U) = Ly (U,C) ULA(U, C). 2)

Hoxazameavcmeo. Teopema 3 ommpaeTrcs Ha CaeAyIONINAe OUeBUIHbIE CBOI-
CTBa 3aMBIKAHUHN KIaCCOB (DOPMYII.

IIpennoxkenne 3. Jaa aobvx mpér kaaccos popmys N, N1, No C I us
pasencmea N = Ny U No caedyem pasencmseo N = N1 U No.

Ipennoxenne 4. Jlaa a0bux dsyx xaaccos gopmys N1, No C N cnpaseo-
ausvs paserncmea N1V No = NoV N1 u N1y A No = No A Nj.

IIpensioxkenne 5. Jaa awbuzr mpéx waaccos dopmys N, N1, No C I u3
pasencmea N = N1V Ny caedyem pasencmeo N = Ny V Na.

Kpowme Toro s mokasaTesbeTBa TeOpeMbl 3 MOTPEOYIOTCA JTBE JIeMMBbI.
Creaytomas seMma JoKazana B | 7).

JIemma 20. Jlasa arobozo 1l-pas6uernua V€ 11" xaace popmya N(V') asaa-
emcsa 3amrErRymoLMm omuocumenvro ll-sxsusasenmmocmu.

Jlemma 21. Jlaa arwbozo Il-pasbuenus Y € 11" cnpasedauso ymeeporcde-
nue: ecau Y umeem eepmurasvnoili paspes A = {Ay, As}, xomnonenmo
KOMOP020 ABAAIOMCA B3AUMHO NPOCbLMY 2unepbiokamu Y | mo 0id KAGCCG
nopootcdaemux Y dopmys cnpasedsuso paseHcmseo

N(Y) = N(Y A7) A N(Y [ As).

Joxaszamesvemeo. 3aMeTnM, 9TO W3 B3aUMHOM MPOCTOTHI THIEPOIOKOB Aj
u As oueBMAHBIM 00Pa30M CJIeJyeT OTCYTCTBHE IOPU30HTAJIBLHBIX Pa3pe3oB
y II-pasbuenus Y. CienoarennHo o onpejgesnernto kiaacca dhopmya Ny (Y)
cpasegmBo pasercTso Iy (V) = (. Brauwt, no onpegenenno knacca Hhop-
mya N(Y) cupaseyinBo paBeHCTBO

NY) =Ny (Y)UNA(Y) =NA(Y).
[TosTomy mo ompesenernto KaaccoB hopmya Na(Y) u MA (U, A1, A) nveem
NY) =NA(Y) 2 MA(U, Ay, Az) = N(Y[A1) AN(Y[A2).
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Orcroza B cuty temmsbl 20 coretyer Broderne 91(Y) D M(Y| A1) AN(Y|Az).
O6patrnoe srmouenne N(Y) C N(Y| A1) AN(Y|Az) nokaxkem unpyKmeit
1o |C,(Y)], T e. mo umciay BeprukanbHbIX paspe3on [I-pasbuenus Y.
Iycrs |Cy(Y)| = 1. Torpa no semme 20, 110 onpejeneHnto Kiaacca Hhopmy

NA(Y), 1o wnpeiioxkenuto 3, 10 ONPEJENEHNIO KJIaccoB  HopMmy
MA(Y, A, Az), MA(Y, A, A1) u o npeggioxkenuio 4 nveem

NY) =NY) = NA(Y)
= m/\(Y, Al, Ag) U m/\(}/, AQ, Al) = m/\(}/, Al, Ag) @] m/\(}/, AQ,Al)
Y TAL) AUV [A) U SV A2) ATV 4] = T(VTAL) A SV A5).

ITycrs m > 1 u gaa awoboro Il-pasbuenus Y € II" npu |Cy(Y)| < m
yTBepKaenue jgemMbl 21 yxe nokaszano. JIokaxkeM ero jijig TpOU3BOJILHOTO
[I-pas6uenust Y € II" upu |Cy,(Y)| = m + 1.

Pacemorpum npoussosbayo dopmyny F uz knacca M(Y) = NA(Y). Tlo
oupegenennto N (V) cymecrsyer rakoii Beprukanbhblii paszpes P = { Py, Pa}
[I-pasbuenus Y, aro F € MA(Y, P, P»). Bo3amoXKHBI Tpu Ciiyuast:

1) P=A,

2) oA U3 KOMIOHEHT paspesa P comepKuT ojiHy n3 KOMIIOHEHT pa3pesa
Au P+# A,

3) Kazk/1ast KOMIIOHEHTa paspe3a P uMeer HelycToe mepecedenne ¢ Kazk 1o
KOMIIOHEHTOH paspesa A.

Eciu P = A, To no onpegenennto knaccos Ma (Y, Ay, Az), MA(Y, Az, A7)
U TIO TIpeIoxKeHuio 4 nmeem

F S SD/t/\(}/; P17P2) g 9:-Tt/\<}/v7 A17A2) U 9:)/t/\<§/v7 A27A1)

Yro u TpebOBAIOCH JTOKA3ATD.

PaccmorpuM Bropoit cayqait. [lo onpenenenuro kiaacca M (Y, Pr, Po) ns
dopmysbr F cymecryior takue dopmyiasl Fy € MY |Py) u Fy € N(Y|P),
aro F' = (Fy A F3). Bes orpanuuenus obutroctn nosaraem Pp D A;. Yepes
T obozHaunm npsiMoyroasHuK P; N As. Torga oueBuaHO mapa TpsiMOyTOIb-
ko { Ay, T} siBisiercs BeprukajabHbIM paspesom 11-pazbuenns Y1 = Y|Py,
a KoMToHeHTH A1 m Th 3TOro paspesa sBIAIOTCA B3AMMHO MPOCTHIME THTIED-
6aokamu Y. Kpome Toro ouesnno cupasemineo HepaeHcTBo |Cy (Y1) <
|Cy(Y)| — 1 = m. CremoBareibHO 110 TIPEIONOKEHIIO WHIYKITHN CIIPABEI-

auso Brioderne (Y1) C N(Yi|A1) AN(Y1|T3). BuauuT, B CHIIY OYEBUIHBIX
pasencts Y1|A; = Y|A; u Y1|Ty = Y|Ty niusa dopmynbr Fy cymecTByroT Ta-
kue opmyisl F| € WY |A1) u Fy € V(Y |T2), uro Fy I-sxBuBasenTHa Hop-
myite (F{ A F}). Iosromy dbopmyna F' = (Fi A Fy) Il-skeuBasenTaa (opmyJie
F' = ((F{ N F}) A Fy). Orciona B cuity Il-skeusasentaocru dopmya F/ u
F" = (F{ A\ (Fj \ F)) caenyer Il-sgsupanentaocts dbopmyn F u F”.
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OdeBuipo mapa npaMoyrobHuKoB { Ty, Py} siBasercst BepTUKAIBHBIM Das3-
pesom runepbsioka Ag Tl-pasbuenus Y. A 3uadnT, 91a napa npsaiMoyroJibHuU-
KOB SIBJISIETCSI U BEPTUKAJIBHBIM pa3pe3om [I-pazbuenus Yo = Y|Ay. ITosTo-
my u3 Briouennii Fy € N(Y|Tz), F» € N(Y|P2) u 0ueBUAHBIX DABEHCTB
Y’TQ = Y2|T2, Y|P2 = Yé‘PQ, }/2|A2 == Y|A2 ciaeayer

(Fy A F2) € Y |T2) AN(Y[R,) = N(Y2|T2) A NY(Y2|P2)

= Dﬁ/\(YQ,Tg, Pg) - m(ifg’Ag) == ‘ﬂ(Y|A2)
Buaunt, uz F] € N(Y|A1) caenyer srmouenne F” € N(Y|A1) A N(Y|As).
U3 storo sraouenus u [I-3xpusanentaoctr dopmyn F u F” cnenyer F €
NY|A1) AN(Y|A2). Uro u TpeboBaIoch 10Ka3aTh.

Tpetuit caydait pacCMaTpUBaeTCs aHAJOTHIHO BTopoMy. JlemMma 21 noka-
3aHa. 0

Tenepn ommpasch Ha npennoxkenus 3, 4, 5 u gemmbr 20 m 21 goxkaxkem
TeopeMy 3.
B cuny memmbl 20 u ipeioskeHusl 3 M3 BBITOJHEHHOTO TIO OTPE/IETEHIIO

kyacca dhopmya N(U) pasercrsa N(U) = Ny (U) UNA(U) caeayer
NU) = NU) =Ny (U) URA(U).

TMosTomy uTOGBI TOKA3ATE PABEHCTBO (2), JOCTATOYHO JIOKA3AThH CJIEYOININE
JBa PaBEHCTBA:

Hokazkem 1iepoe u3 paBeHcrs (3).

Yepes A = {A1, A} u B = {Bj, By} 0603Ha9nM TOPOKIAIOIIIE TPOCTOM
nBoiiHo# paspe3 C' cOOTBETCTBEHHO BEPTUKAIbHBIN U TOPU3OHTAJIBHBIN pa3-
pesswr 1I-pazbuenns U. Torga mo onpenesieHno MaTpuIieii TBOWHOTO pas3pesa
C sBjsieTcd MaTpUIia

M= M171 MLQ . AiNBy AiNBy
N\ My Myp )\ AxNBy AxN DB

W3 BrawMuOl pocTOTHL coceqHux KoMIoHeHT C' 0YeBUIHBIM 00pa3oM CJie-
AYyeT, 94TO A n B ABJIAIOTCA CAMHCTBCHHBIMMX COOTBETCTBEHHO BEPTUKAJIBHBIM
u TOpu30HTAAbHBIM pa3pesamu [[-pazbuenust U. CrepoBareibHO 110 OIpeie-
aenunto kiacca dopmysn Ny (U) cupaseimBo paBeHcTBO

Ny (U) =My (U, By, Ba) UMy (U, By, By).

B cuny npemnsioxkenusi 4 13 BBIIOJHEHHBIX 110 OTIPEJIEJIEHUIO KJIACCOB (DOPMYIT

My (U, By, B2) u M\, (U, B2, By) paBeHcTB
My (U, By, Bz) = N(U|B1) V N(U|Bz), (4)
m\/(U, B, Bl) = m(U|Bg) V m(U|Bl).

caenyer pasercrso My (U, By, Ba) = My (U, Be, By). Otciona B cuity npej-
JIOXKeHUS 3 ClaemgyeT

Ny (U) = My (U, By, B2) UMy (U, By, By) = My(U, By, By).  (5)
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OueBUIHO CTOSIIINE B TIEPBOM U BTOPOM €TO/I01aX Marpuiibl M mapsl mpsi-
moyroabaukos { Ay N By, Ao N B1} u {A1 N By, Ay N By} aBasiiorcs Bepru-
KaJbHBIMI paspesamn [I-pasbuennii coorsercrBenno U|By u U|Bg, n KoM-
MOHEHTHI 9TUX PA3PE30B SIBAAIOTCA B3AMMHO TPOCTHIMU TUIIEPOJIOKAMU ITUX
II-paz6uennit. [losTomy B cuy jiemmbr 21 cipaBelJInBBI PABEHCTBA

N(U|B1) = (M(U|My1) AU May)), (6)
N(U|Bz) = (N(U|M12) AN(U|My)). (7)

ITo ompenenenuro xaaccos dopmya Ly (U, C, M) u Ly (U,C) cupaseaiuset
paBencTBa

(MU[M11) AU Ma1))V (UM 2) AN(U| M) = Ly(U,C, M), (8)

LV(U7 Ca M) = L\/(Ua C) (9)
U3 pasencts (5), (4), (6), (7), (8), (9) u upemmoxenus 5 ciaeayer

Ny(U) = My(U, B, Bz) = W(U|B1) VN(U|Bs)

= (‘ﬁ(U|M171) A ‘)T(U]MQJ)) Vv (‘ﬂ(U|M172) AN ‘JI(U‘MQQ))
=Ly(U,C, M) =1Ly (U,C)

Tepsoe u3 pasencts (3) mokazano. Bropoe pokaswkiBaercs anasorndso. Teo-
pema 3 jgoka3aHa. U

B [8] ycranoBiena crupaBeiinBOCTh CJIELYIOIIErO Y TBEPIK ICHNUSI.

Jlemma 22. Jwoboe cosepuiennoe 11-pasbuenue 4106020 He A84810ULL20CA dAe-
MEHMAPHBIM AUHETH020 npamoyzosvrurae L € REC™ umeem eduncmeenmnvil
deotinoti paspes. On asaremcea npocmum. Cyuecmeyem makoe pasbuerue
{I, J} mmnoorcecmea obpasyrowus npamoyzosvruka L, wmo mampuya
LN®Y LNna!
< LN®, LN} )
ABAAECMCA Mampuyet 3mozo deolinozo paspesa.

Tenepnb, NCIOAL3YS TEOPEMY 3 U JEMMY 22, JOKayKeM TOCTATOTHOEe YCJIO-
BUE TeOpeMBI 1. A MMEHHO TIOKAYKEM, ITO JIJTsT JTI000H UMEIOIIel COBEPITEHHOe
[IpeICTaBACHNE Ha COOCTBEHHOM IIPAMOYTOJbHHUKE (DYHKIINK fg(xl, ceeyTy)
dopmysbl F' € I cipaBeyinBo BKIOUeHUEe F' € IP"SZ. JlokazaTeabCTBO TPO-
BeJIEM WHIyKIHel mo |Z|.

Ilpu |Z| = 1 st cOBCTBEHHOTO MPSIMOYTOJTBHUKA <I>‘SZ byHKINN fg crpa-
BEJIJINBO PABEHCTBO <I>% = X?, 1 € Z. OueBujHo X? COJIEPKUT TOJIBKO T€
péopa kyba B", KOTOpBIE TPWHAIIEKAT MHOKECTBY Rf. N npu sTom R?
ABJAAETCA ANATOHAJIBIO 3TOTO NPAMOYTOJBHUKA. HOSTOMY CyIIeCTBYyeT €JUH-
creernoe copepinentoe II-paszbuenne W sroro npsimoyrossanka. OHO cocTo-
uT u3 epuHcTBeHHOr0 610Ka XJ. Crieslosarensuo muoxectso N(W) cocrour
U3 eJIMHCTBEHHOM (hopMysibl F' = xf. Bxuirouernne F' € ]P"SZ JIUTe 9TO# (hOpPMYITBI
CTIpaBe/TMEO 1o ompejiesienmio Kiacca dopmyr Py, Z = {i}.
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IMycres m > 1. Tpeanonoxum, aro nupu 1 < [Z] < m — 1 gna aw6oi
MMEIONIEN COBEPITEHHOE TIPEJICTABIEHAE HA MPAMOYTOJbHUKE <I>5Z dopmybI
F € I cupasegmueo Braouenne F € IF"SZ. [Tokazkem, 9TO TOTAa TO YKe caMoe
crpaBeuBoO u upu |Z| = m.

Ilycrs |Z] = mu F € 9 — uponsBobHAsT UMEIOIAsl COBEPIIEHHOE [1Pe/I-
CTaBJIGHUE HA MPAMOYTOJIbHUKE @‘; dopmysa. 1o npeacraBaeHne 0603Ha-
anm uepe3 W. Tlo onpemenernnto W asisercs copeprierubiM 1I-pasbuennem
@9, u cipasesupo Brtouenne F € N(W). Uz nemmer 22 caepyer, uro 11-
pasouerune W umeer emHCTBEHHBIH JTBOHON paspes. Obozuauum ero C. Ilo
TOM Ke jieMMe 22 OH SIBJISETCH IIPOCThIM. JHAYUT, 110 TeopeMe 3 U3 BKJII0Ye-
aust F' € M(W) cneayer F € Ly (W, C) ULA(W,C).

Pacemorpum cnyuait F € Ly (W, C). Cayuait F' € L,(W,C) paccmarpu-
BAaETCs aHAJOTHIHO.

IMycrs {I,J} Takoe cymecrsyromee 1o jemmve 22 pasbueHne MHOKECTBA
Z 00pa3yoImx mpaMOyTroIbHAKS, <I>5Z, 9TO MATPUIA

6,0 6,01
o (M Mig ) oy NdY GNP\ _ [ Oz ®%J
My Moy 5, Ne, @Y Nol R

SIBISIETCA MaTpureil asoiinoro paspeza C. Torma 1Mo ompesenennio KJIacca
dbopmyr Ly (W, C) dopumyna F [I-sksusanentia nekoropoit dhopmyne F' u3
kiacca Ly (W, C, M). Tlostomy u B cuity Toro, uro kiacc dopmyn Py za-
MKHYT OTHOCHTEIBHO [[-3KBUBAIEHTHOCTH, [Tl JOKA3ATEILCTBA BKIIOUEHUS
F e IP’5Z JIOCTATOYHO JIOKa3aTh BKJoueHNEe F' € IP’(SZ. JokaxkeM ero.

Yepes Vg’?, Vzéz}, Vg:g, Vg:}, 0003HAYNM CYXKEHUsI COOTBETCTBEHHO
4,0 5,1 5,0 5,1
W|<I>ZJ, W|®Z71, W|(I>Z7J, W|®Z7J

cosepirennoro Il-pazbuenna W na gapisromupecs: djeMeHTaMU MAaTpUIbl M
60 01 180 40,1

OpPAMOYTONBHUKA COOTBeTCTBeHHO P/ &7 @27 &5 . [locKOMbKY 316-
b b ) b

MeHTBl MaTpuilbl M sBistorcs runepbiokavMu W, Bce 3TH Cy:KeHUS sIBJIS-

FOTCsT COBEPITIeHHBIME [[-pazbuerusMu cOOTBETCTBYOMINX MPSIMOYTOJBHUKOB.

CrenoBare/bHO TI0 TeopeMe 2 CYIIECTBYIOT U30MOD(MHBIE UM COBEPIIIEHHBIE

II-pazbuenns cOOTBETCTBEHHO U?, U ]1, U?, U} IPAMOYTOJBHUKOB COOTBET-

CTBEHHO <I>(I), ol @Y. CI)}]. Suaunt, o jgeMme 19 crpaBenuBbl paBeHCTBa,
4, é, 4, 4,
N(Vy7) = N(UP), N(Vyp) =NUT), RV = NUY), N(Vyh) = RUY).

Kpowme Toro, B cuny Hepaserers 1 < |I| <mwu 1 < |J| < m — 1 mo npexro-
JIOZKEHUIO WHIYKIIUU CIPABEJIUBBI BKJIIOYEHUSI

NUP) C Py, NUT) CPr, NUY) Py, NUJ) C P
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Orcroma no oupegenenunto kuacca dopmya Ly (W, C, M) n xknaccos dopmysn
PLS,(I,.J), P}, crexyer

F' € Ly(W,C, M) = (M(U|My,1) AU | Ma1) )V (N(U| M) AU |Ma2) )
= (V) ARV D)V (RS AN(VED)
= (NUY) ANUY))V(RUTH) ANU}))
C (PY APS) v (PSP AP} = PLI(T,J) C Y,

Brarouenue F/ € P‘sz nokasano. /locrarounoe ycjioBue Teopembl 1 10Ka3aHO.
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