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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 Bsegenue

Hopmasnuzosaunoit dpopmyiioii HazeiBator dbopmysy B 6asuce {V,A,” }, B
KOTOPOH OTPUIAHUST BCTPEIAIOTCS TOJIBKO HAJ TepeMeHHbiMu. J[1st ompee-
JIEBHHOCTH TI0JIaraeM, ITO IepeMeHHBIME JIF000i HOpMaIn30BaHHON (hopMyJIbI
SIBJISIIOTCsI HEKOTOPbIe OYKBbI U3 MHOXKecTBa {1, T2, X3, ... }. Orpunanue T;
TIePEeMEeHHOH T; OOBITHO 0BGOZHAMAIOT Yepe3 TV, a caMy TePeMeHHyIo — Tepes3
xll B sTom cmbiciie HaM OyneT ymnoOHO HOHUMATh HOPMAAUSOBAHHYIO (HOD-
Myay Kax popmyray B basuce {\/, /\}, epeMeHHble KOTOPOI IIPUHAJJIEZKAT
muoxectBy srepanos X = {zf | i € {1,2,3,...},6 € {0,1}}. Cuoorcrocmo
L(G) nopmasuzosaruoit hopMysibl G 9TO YUCI0 BXOXK/IEHUIT B HEE JINTEPAJIOB
n3 X.

Yepes I 0603HATNM MHOXKECTBO BCEX HOPMAJIU30BAHHLIX (POPMYII.

B nanpHeiiem HopMasinzoBaHHbIe (DOPMYITBI Oy/I€M HA3BIBATH IIPOCTO HOP-
MYAGMU.

ITo onpenenenuto paseracteo G = F mist G, F € ) o3naqgaer, uro G u F
9TO OJHA U Ta, 2Ke (hopMmyJIa.

JTunetinot 6yaesots ynrkyuets ¢ mmootcecmeom obpasyrowuxr Z < {1,... n},
Z # 0, u nokazamenem § € {0,1} naspiBaercs pyHKIMS

fg(xlv"'a-rn) :@Zezxz@é@l 1

ByneBy dynkiuio OyjieM Ha3bIBATH IPOCTO AUHEHOT, €CJIN OHA, SBJISETCS
OJTHON M3 PYHKIUT fg

Hama cBepx3ajgada 3akiodaeTcss B TOM, 9TOOBI OIMCATHL KJIACC BCEX pea-
JI3YIOMUX (DYHKIIAIO fg MUHUMAALHHT (T. €. IMEIOIIX HANMEHBIITYIO CI0ZK-
HOCTB) popmyst. C 9TO eI OIPEIESIUM CIIE/IYIONINE B KJIACCa Peasn3y-
TOTIIX fg dopMyII: KITACC ONMUMAALHOLL COBEPULEHHBLT POPMYA @62 7 KJ1acc
COBEPULEHHBLT POPMYA IP)‘SZ.

Jst mpomsposibabix K1, Ko C I kmacceer opmyn Ki A Ko 1 Ky V Ko
OTIPEJICJIUM CJIEJTYIOIIMMHU PABEHCTBAME:

Ki ANKy = {(Fl VAN Fz) ’ Fi e Ky, Fs € KQ},
Ki VK, = {(Fl vV FQ) ’ Fi e Ky, Fs € KQ}.

Qopmyny G € I HABOBEM KOMMYMAMUBHHIM IKEUBAAEHMOM (DOPMYITBI
F e M, ecnu g mexkoTopbix AByx dopmyin H, T € N cupaBeyinBbl paBeH-
crBa F' = (HVT),G= (TV H) um paseacrea F = (HAT), G = (T NH).

Qopmyny G € I HABOBEM NPABHLIM GCCOUUAMUBHBIM IKEUBANEHMOM DOD-
mysiel F' € O, a dopmyny F — A€68bM GCCOUUAMUBHBIM IKGUBAAEHINOM
dopmyser G, ecim s HexkoTopbix H, T, K € I crpaBeyiuBbl paBEeHCTBA
F=(HVT)VK),G=(HV(TVK)) wm pasercrsa F' = (HAT) N K),
G=(HAN(TANK)).

Qopmyny G € I HA3B0BEM GCCOUUAMUBHBIM IKGUBAAEHMOM (DOPMYIIBI
F € N, ectu G saBasercss ubO MpaBbiM JIMOO JIEBBIM aCCOIMATUBHBIM K-
BUBaJieHTOM F'.

lg - CyMMa O MOJYJIIO 2.
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Hodgpopmyroti popmyibl F € DT Mbl HA3BIBAEM TO, YTO OOBIYHO HA3ZBIBAIOT
BXOXKIeHueM 1oadopmyabl B 3Ty dopmyiy. Takum obpazom noddopmyia
dopmynsr F € N s1o nekoropas dopmyna F/ € N BMmecTe ¢ MecTOM €&
pacnojioxkenust B F' (T. e. BMecTe ¢ MHOXKECTBOM HOMEPOB MOJPSIJL MY IIUX
paspsiioB F', B koTopbix 3anucana F”).

Kommymamuervim npeobpadosaruem popMmyiabl F € Il HA30BEM 3aMeHy
HEKOTOPO# 1o 1hOPMYITBI 9TO POPMYJIIBI HA €€ KOMMYTATUBHBIH SKBUBAJICHT.

Accoyuamustvim npeobpasosaruem dopMmyabl F € O Ha30BEM 3aMeEHy
HEKOTOPO# 1oaMopMyIbl 9TOI (POPMYJIbI Ha €€ aCCOIMATUBHBIN SKBUBAJICHT.

ITo onpenenenuio dbopmyna G € N ll-sxsusarenmna bopmyne F € N,
ecau G MOYXKHO HOJIy4UTh U3 F' 1IOCPEJICTBOM HEKOTOPOH MEMOYKH KOMMYTa-
TUBHBIX U aCCOIMATUBHBIX IIpeobpaszoBanuii uiau eciu G = F.

Ouesnao ornomenne [I-sxBuBaeHTHOCTH HOPMYIT TEHCTBUTEIHLHO SBJIS-
€TCsT OTHOIIEHNEM SKBUBAJEHTHOCTH W JIJTsT JTIOOBIX MBYX l[-9KBUBaEHTHBIX
dopmyn F,G € N cupasenmuso pasenctso L(F) = L(G).

II-3amvkaruem S muoxkecTBa dopmyr S C N nazoséMm Kiacc GhopMyi,
COCTOSIINNI U3 Bcex (POPMYJT MHOXKECTBa S 1 n3 Beex uM I[-5KBHUBaJIEHTHBIX
dopmyir.

Samrnymoim omuocumenvro 1l-sxsusasenmmuocmu KiaccoMm GOPMYTT Ha-
3BIBAETCs Takoe MHOKecTBO (opmyst S C N, uro S = S.

Temneps chopmymupyeM MHIYKTUBHOE ONPeeeHne KJIACCOB (DOPMYJI @‘;
u ]P";Z.

a) Ilpu |Z| = 1 anst smobbix Z C {1,2,3,...} ud € {0,1} kiaccot popmyin
(0)52 u IP’(SZ OIIPEJIENIATOTCA PABEHCTBOM (O)‘; = ]P"sZ = {xf}, 1 € Z, T. e. OHU
COCTOAT W3 €IMHCTBEHHON OMHOOYKBEHHONW (DOPMYJIBI xf.

6) Ilyctrb m > 1 mwnpu 1 < |Z| <m — 1 gna mobbix Z C {1,2,3,...} n
d € {0,1} xmaccor opmyar (0)52 n IF"SZ y2ke oripejiesieHbl. Torga jis Jio0bIx
rakux I,J C {1,2,3,...}, uro 1 < |I|,|J| < m — 1, u moboro ¢ € {0,1}
OTIpeJIeIeHbI KJTacChl (hOPMYIT

OLY(I,J) = (09AQ%)V(O}AQSEY),  OLA(I,J) = (QIVOSPHA(0F VDY),
PLY(I,J) = (BY APY) v (B} AR, PLA(I,J) = (B VPSP A (PFVPY),
[TosTomy mpu BbIIeyKa3aHHBIX I, J 1 § ompene/ileHbl TaK»Ke U KJIacChl pop-
MYJI

Q4 (I,J) =0L(1,.J), Q3 (I,J) = OL4(1,.J),

PS(I,J) =PLS(I,.), PS(I,J) = PLO (I, J).
Ipu | Z| = m ns mobuix Z C {1,2,3,...} ud € {0,1} knaccnr dbopmyn O
n P(SZ OIIPpEEJIAIOTCA paBEHCTBaMM

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

2llogm| =17 | Z\1|<2llos™]

QLkJ — mauboJiblllee IIeJI0e HelpeBocxosdinee k.
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P = (P@(I,Z\I) uPi(I,Z\I)) .

I
0clcz

OueBnanast MHIYKIWS 10 |Z| MOKa3bIBAET, YTO Bee (OPMYIIBI M3 KIacca
IP"SZ peanu3yiorT QyHKIIIO f%. Kpowme Toro takxke nnayKimeii mo |Z| serpy;i-
HO yCTAHOBUTH, uTO Kjacc ) ABISETCS MHOKECTBOM BCeX DOPMyJ Ham-
MeHBIIeH CIOKHOCTH U3 Kiaacca P, u npu |Z| = m sTa CI0XKHOCTH PaBHA
m? + (m _ 2Llog2mJ)m _ 2(m _ 2|_10g2mj)2

Bamernwm, uto xiracchl QY u PY, 110 onpeiesennio ABIAIOTCS 00 be THHEeHN-
MU 3aMKHYTBIX OTHOCUTEJNbHO [[-9KBUBaIEHTHOCTH KJIaccoB (hOPMYII U, 3HA-
YUT, CAMU ABJIAIOTCA 3aMKHYTBIMU OTHOCUTEILHO [[-9KBUBAJIEHTHOCTH KJIac-
camMu (POPMYIL.

BaMeTnM Takike, 9TO NpHBEISHHOE ompeienerne kiaccos QY m Py o
CYTH sIBJISIETCS HEKOTOPOIl ecrecTBennoi mogudukaimein meroga C. B. f6-
sonckoro [1] mocrpoenns peamusytomeit bynkiuto f9 Il-cxemsr. ITpu arom
nocrpoennasi camuM C. B. f6monckum dhopmyna (Il-cxema) npunaiekur
KJIACCY (0)52.

W3 HuKHUX OIEHOK ciioxkHocTH |2, 3, 4, 5, 6] ciuexyer, uro npu |Z| pas-
HOM Tiesiofi crerenu japoiikn u npu |Z| = 3,5,6,7 Bee dopmysisr kaacca 0F
SIBJISIIOTCS. MUHUMAJIbHBIMHE.

Hacrosiinasi craThst siBJISIETCS TPETHUM IIArOM JIOKA3aTEIbCTBA THIIOTE3bI
0 TOM, UTO TIPU YKA3aHHLIX 3Hadenusx |Z| xmaccom QY ncuepmbisaioTes Bee
peasmsyonue f§ MAHEMATBHBIE (hopMyITbl. OCHOBHBIM Pe3yJILTATOM CTATHH
SIBJISIETCS HEOOXOMMOE JIJIsl 9TOIO JIOKA3aTeIbCTBA IIPUBEICHHOE HUKE Xa-
paKTepucTHIecKoe cBoficTBo dopmyn Kiacca PY. Ilepeoie nBa mara 6buH
cJleJIaHbl B cTaThsx |7, 8).

2 OcHoBHbIE omipeesieHNs U (POPMYJIUPOBKA pe3yJibTaTa

HanoMmuuM HEKOTOpBIE onpe/ieieHus u3 crareit [7, 8.
MHozkecTBO JBOUYHBIX HAOOPOB

B"={a= (a1, ... ajy ... ap) | s €{0,1},1 <i<n}

HA3BIBACTCS N-MePHLLM eOUHUYHBIM KYOoM Tn Kkybom B™.
st HabOPOB ¢ eAUHCTBEHHON €IUHUIHON KOMIIOHEHTON BBEAEM CJIEIYIO-
e 0003HAYEHIS

el =(1,0, ... 0), e2=(0,1, ... 0), ... €"=(0, ... 0,1).
Cymmy HabopoB «, 8 € B™ onpenennM paBeHCTBOM

04+/8:(al@ﬁlaQQ@B%“-aan@Bn)'

[MTapa na6opos («, 8) € B" x B™ nazsiBaercst pebpom nanpasierus i Kyda
B", ecimm BbinoaneHo pasencrso 3 = o + €', IIpu a; = 1 310 pebpo Gynem
Ha3bIBATH ompuyamesvHvim, upu o; = 0 — noaooicumenvtvim; © = 1,...,n.
[Tapa na6opos (a, f) € B™ x B™ nasweiBaercs npocro pebpom Kyba B, ecin
OHa sIBJIsIETCsl peOPOM HAIpaBJIeHus i Jijist HekoToporo i € {1,...n}.
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Yro0bI n36€KaTh U3JIUATHENH IPOMO3IKOCTH Jajiee OyIeM [moJjiaraTh, 9To n
[IPOU3BOJILHOE HO (PUKCUPOBAHHOE.

Yepesz R obo3Haumm MHOXKECTBO Beex pébep kyba B™.

Yepez R; obosnaumm MHOXKECTBO Bcex pEOep HampasieHus: ¢ Kyba B™,
1=1,...,n.

Yepes RY u R} obosmauny MHOKECTBO BceX OTPHIIATENBHBIX PEGEp Ha-
[IpaBJIEHUS ¢ U MHOXKECTBO BCEX IOJIOXKUTEIbHBIX PEOED HAIIPABJICHUA ¢ KyDa
B” coorBercrBenno, 1 = 1,...,n.

Hemycroe mogmuoxkectso P C B™ x B nasbiBaeTcss npamoyzosvHoim nood-
MHOHCECMEOM IeKapToBa KBaapara Kyba B™, eciu P = A X B njs Heko-
topeix A, B C B". [lyist KpaTkocT OyIeM HA3BIBATH €0 NPAMOY20ALHUKOM
PAZMEPHOCTIU T WA TIPOCTO MpAmoyzoavrukom. Ipn sTom MHOXKecTBA A T
B 1a3pIBaloTCsi COOTBETCTBEHHO 8EPMUKAALHOU U 20PU30OHMAALHOT, CMOPO-
HAMU npamoyeorvruke P; mist mponsBonbHbIXx o« € A m f € B MHOXKeCTBa
{(,7) | v € B} u {(7,B) | v € A} — ero cmpokotli ¢ undexcom o n ero
cmonbuyom ¢ undexcom B3; moagmuoxkectso D C P, KoTopoe ¢ KaxKIoil cTpo-
KOU M KaKJIbIM CTOJIOIIOM 3TOrO NPsIMOYTOJIbHUKA MMEET POBHO IO OJIHOMY
00IIEMY JIEMEHTY HA3BIBAETCS €T0 JUA2OHAADIO.

OueBuHO IPSAMOYTOIBHUK P = A X B Torma u TOJBKO TOTJa UMEET Tra-
ronasb, Korja |A| = |B|, T. e. Korja OH SIBJISIETCS K6AIPAMOM.

Yepesz REC™ 00603HaYnM MHOXKECTBO BCEX IPSIMOYTOJIBHUKOB pa3MepHO-
cru n. s npoussosibHOro upsimoyrosibiuka P € REC™ uepes REC(P)
0b6o3HaunM MHOXKeCTBO Beex Takux K € REC™, uro K C P.

[psimoyronsauk P € REC™ naswiBaercs (i, d)-yenmpuposanmoim, ecin
JIJIsT HEKOTOPOI ero auaroHajn [ BBITIOHEHO BKodeHne D C R?; ¥ Ha3bIBa-
eTCsl UEHMPUPOBarHbLM, ecau cyinectBytor takue ¢ € {1,...,n} ud € {0,1},
yro P gBisiercst (i, d)-IeHTPUPOBAHHBIM.

IIpsmoyronpauk X = B" X B™ Ha3bIBACTCS 24GEHLM NPAMOY20ADHUKOM
PASMEPHOCTNU T WU TIPOCTO 2AGAEHBM NPAMOYLONOHUKOM.

[IpsimoyrobHUKT

X?:{(a,ﬂ)e)ﬂai:l,ﬁi:O} n X%:{(a,ﬁ)€X|ai:0,ﬁi:1}

HA3BIBAIOTCSI COOTBETCTBEHHO OMPUUAGMENOLHOT U NOAOAHCUMEALHOT KOMNO-
HEHMAMU C HOMEPOM T TJIABHOTO MPIMOYTOJbHUKA X; ¢ = 1,...,n.

Muoxkecrso M C X HazbiBaercsi (i, 0)-00H0pOOHbIM, €CJIU BBIIOJTHEHO BKJIIO-
wernme M C X9; 1 HAZBIBAETCS IPOCTO 00HOPOOHBLM, ECITH CYTITECTBYIOT TAKHe
ie{l,...,n} ud € {0,1}, aro M sBusiercst (i, 0)-0HOPOIHBIM.

[psimoyroseauku Py, P» € REC™ Ha3bIBaoTCst 20pu30Hmanvho coceonu-
M, €CJIN BepTUKAJIbHAsI CTOPOHA P| paBHA BEPTUKAILHON cTOpoHe Py 1 BbI-
HOJTHEHO paseHcTBo P N Py = ().

[psmoyronsauku P, Py € REC™ nasbiBaioTcst 6epmukasbho coceonums,
€CJIM TOPU30HTAIbHAST CTOPOHA P} paBHa MOPU30HTANbHOM cTopoHe Po U BbI-
HOJTHEHO paBeHcTBo P N Py = ().

[psamoyronsauku Pp, P, € REC™ mazniBaioTcst mpocTo cocednumis, ecim
OHU SIBJISTIOTCST JTMOO TOPU3OHTATIHHO, JTHOO BEPTUKATHLHO COCETHUMU.
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OueBnnno 11 JIOOBIX ABYX COCEIHMX LPSIMOYyroJbHukos Py, P, € REC™
X O0bEINHEHUE SBJISIETCS IPSIMOYTOIBHUKOM, T. €. CIIPABEJJINBO BKJIIOUECHUE
P, UP, € REC™.

Topusonmanvrvm (6epmurasvrvim) paspesom npsimoyrosibauka P € REC™
HaspiBaeTcs Takas napa { P, P} € REC" ropusonTasbHO (BEpPTHKAIBHO)
COCETHUX TPSAMOYTOJBHUKOB, uT0 P U P, = P. DTa napa Ha3bIBAeTCS IPO-
CTO Paspe3om IPsSIMOYTOJbHUKA P, ecjii OHa SABJISETCH JIMOO TOPU30HTAJIb-
HBIM JIIOO BEPTUKAJILHBIM €ro pa3pe3oM. [Ipu srom npsamoyrosbuuku Py, P
HA3BIBAIOTCH KOMNOHERMAMYU COOTBETCTBYIONIETO Pa3pe3a.

Pasbueruem (KOHETHBIM) MHOYKeCTBa P Ha3bIBaeTCs, Takoe ceMeiicrso U =
{Q1,...Q} HEIyCTHIX MOMAPHO HEMEPECEKAIOINXCS €ro IOJIMHOKECTB, UTO
crpaBejinBo paBeHcTBO Q1 U --- U Q = P. Ilogmuoxecrsa @1, ... Q Ha-
3BIBAIOTCSI O.40KAMU STOTO Pa3OUEHMS.

Paszouenne U npsimoyrobanka P € REC™ HasblBaeTCs npamoy20abHbIM,
€CJIU BCe ero OJIOKHU SABJISIOTCS [PIMOYTOJIbHUKAMH.

Cyotcenuem U|K npsimoyrosbHoro pasbuenusi U npsimoyrosbHuka P €
REC™ ma mpamoyrompank K C P HA3bIBAETCS MHOXKECTBO TPSIMOYTOJIbLHI-
KOB

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

Eciu npu srom Hepasencrso @ N K # () cupasemyuso ayis kaxaoro Q € U,
To cyxenne U|K HasbIBaeTcs cmpozum.

Tunepbaokom mpsimoyrobHOTO pasdbuenust U mpsimoyronbanka P € REC™
HaspIBaeTcst Takoil npsmoyroibauk K € REC(P), 9T0 BBIIOIHEHO BKIIIOUE-
e U|K CU.

IIpamoyzorvrvim paemenmom WA TIPOCTO GPpazmeHmoM TTPSIMOYTOTHHO-
ro pasouenust U npsimoyroabauka P € REC™ masbiBaeTcst Takoe mmojgceMeii-
¢TBO 6710K0B S C U, ITO MHOKECTBO UQe g Q ABIFETCS MPAMOYTOILHIKOM.

Yepes H(U) u F(U) obo3na<mmM MHOKECTBO BCEX IMIEPOIOKOB U BCEX IIPSI-
MOYTOJIBHBIX (DPATMEHTOB TPSIMOYTOJIBHOTO pa3buennst U MpsiMOyTOTLHIKA,
P € REC" cooTrBercTBenHo.

F'unepbnok K € H(U) u npsmoyrosbusiit dbparment F' € F(U), F =
U|K, nazpiBaiorcsi coomeemcemeytoujumy, npyr apyry. OUeBuaHo, 9T0 COOT-
BETCTBUE SIBJISIETCST B3ANMHO OHO3HATHBIM.

OueBuHO caMu OJIOKK MPSIMOYTOJIBHOIO pasbuerusi U sIBISIOTCS €10 I'd-
nepbJIoKaMu. DTU TUIEPOJIOKU HA3BIBAIOTCS dAeMEeHMapHumu. Bee ocrasb-
uble Tunepbioku U Ha3bIBAIOTCS cOCMasHuiMU. K poMme TOro cam IpsaMoyTroib-
HUK P siBjistercs ruriepOI0KOM. DTOT TUIIEPOJIOK HA3BIBAETCSI 2A4G6HbIM 1 000~
smasaercst U. Ommamnsie ot U rutepOoKu U HA3BLIBAIOTCS HE2AAGHHLMU.

B mampmeitiiem mpsimoyrosbHOe pasdmennss U mpsiMoyroabHUKa P ijist
KPaTKOCTH OyIeM TaKKe Ha3bIBATH IPOCTO NPAMOY20AbHbiM padbueruem U,
uMest B BULY, 9TO U SBASETCS TPSIMOYTOMBHBIM PAa3bUeHneM mpsiMOYTOIbHI-
ka U.

Hpa rumnepbsioka Py, P, € H(U) upsimoyrosbaoro pasouenust U Oynem
HA3BIBATD 20PU30OHMANLHO (6EPMUKAALHO) COCEOHUMU, €CIT TOPH30HTATIHHO
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(BEPTUKAIBHO) COCEHUMU SIBJISIIOTCSI IPSIMOYTOJbHUKU Py, P; u — npocto
CoCeOHUMU, ECTTH OHU SIBJISTIOTCS JINOO TOPU3OHTAIBLHO JIMOO BEPTUKATIBLHO CO-
CEJTHUMU.

OdeBuHO OObeIMHEHNE JIIOOBIX JIBYX COCEIHUX THHepbsiokoB P, Py €
H(U) upsimoyrosibHOro pasbuenusi U rakxke siBjsiercst runepbsokom U. On
HA3BIBACTCS UX 20PU3OHMAALHBIM (6EPMUKANLHBLM) coeduneruem, ecan Py u
P, ropusoHTaIbHO (BEPTUKAJIBHO) COCETHUE; MIIH IIPOCTO — UX COCOUHEHUEM.

Topusonmanvrvim (6epmukasvrom) paspedom eunepbaora P € H(U) ups-
MOYTOJIBHOTO pasbuenust U Ha3bIBAE€TCs TAKON TOPU30OHTAJBHBIN (BEPTHKATb-
HBIi1) pa3pe3 MpsiMOyroIbHUKA P, 9T0 €ro KOMIIOHEHTBI SIBJISIIOTCS THIEPHJIO-
kamu U. Kak ropr3oHTaJIbHBIH TaK ¥ BEPTUKAJILHBIN pa3pe3 rumepbioka P
Oy/ieM TakKe HA3BIBATH MMPOCTO Padpe3om 2unepbaoxa P.

Topusonmanvroim (6epPMUKAADHOIM) DAZPEZOM NPAMOY20ALHO20 Pa3bUe-
nus U HA30BEM J1I0601 TOPU30HTATBHBIN (BEPTUKAIBHBII) paspes [JIABHOTO
rurnepbJIoKa U sroro IPSAMOYTOJILHOTO pa3OueHus.

Yepes Cp(P,U) u Cy(P,U) 0603HAUNM COOTBETCTBEHHO MHOYKECTBO BCEX
TOPU30HTAJIBHBIX U MHOXKECTBO BCEX BEPTUKAJBLHBIX pa3pe3oB rumepbiioka P
IpAMOyToJIbHOrO pa3buenus U.

Yepes Cp(U) u Cy,(U) 0603HaUNM COOTBETCTBEHHO MHOXKECTBO BCEX TOPH-
30HTaJIbHBIX N MHOXKECTBO BCEX BEPTUKAJIbHBIX Pa3pPE30B IPAMOYTOJILHOI'O
paszouenust U.

T'untepbsiok P upsamoyrosibHoro paszbuenus U HA3bIBAETCA 20pU3OHMAAD-
no (eepmukanvho) pazdesumvim, ecin Cp(P,U) # B (eciu Cy(P,U) # 0); B
IPOTHBHOM CJIydae OH HA3bIBACTCS 20PU3OHMAAbLHO (6EPMUKANLHO) HEPa3Ie-
AUMBLM.

lMunep610K NpsiMOYTOJIBLHOTO pas3buennst U Ha3BIBAETCS pa30eAUMbLM, €CITA
OH JTNO0 MOPUBOHTAJBHO JINOO BEPTUKAJIBHO PA3JIe/INM; B IPOTUBHOM CJIyYae
OH HA3BIBAETCS HEPA30eAUMbBIM.

[IpsimoyronbHOE pasbueHne HA3BIBAETCS PA30EAUMDbLM, €CITU KaXKIbIi ero
COCTaBHOM MUNIEPOJIOK SABJISETCS PA3JICTIUMBIM.

[IpsimoyTonbHOE pasbuenne Ha3bIBACTCS 00HOPOOHbIM, €CITA KarKJIbIil ero
6JIOK SIBJISIETCST OHOPOHBIM MHOYKECTBOM.

[1-pasbueruem Ha3BIBAETCST TAKOE TIPSIMOYTOIBHOE Pa3bueHue, KOTOPOe siB-
JISIETCST OHOBPEMEHHO OJTHOPOJIHBIM M PA3JIe/INMbBIM.

[I-pazbuenne Ha3BIBAECTCST COBEPULEHHDBLM, €CITH KAXKIBIH €ro BJIOK SIBIISET-
CsT TIEHTPUPOBAHHBIM TIPSIMOYTOTEHUKOM.

Pasmeprocmuvio 1l-pazbuennst Ha30BEM pa3MepHOCTH €0 TVIABHOTO THUITEP-
6J10KaA.

Yepes [1I" obozHaumM MHOXKeCTBO Beex II-pasbuenuii pasMepHOCTH N.

Kaace N(U) nopooicdaemoiz 11-pasbuenuem U € 11" dopmya onpemennm,
olMpasiCh Ha CJIejlyiolee JI0Ka3aHHoe B [7]| yTBep:KieHue.

JIemma 1. /Jlaa ao6ozo npamoyeosvrura ® € REC™ cyorcenue U|P -
6oz0 ezo0 Il-pasbuenus U na a1060% npamoyeosonux P C @ asasemcs 11-
pasbuernuem P.
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Cdopmynupyem unaykrusaoe onpeseserne kiacca N(U).

a) IIpu |U| = 1 xnacc dopmyn N(U) cocrour 3 BCex TAKNX JIUTEPATIOB
2, aT0 eMHCTEEH DI 610K (Q 9TOr0 pasbuenus apysercs (i, §)-0HOPOHBIM
MmHOXKecTBOM. pyrumu ciaosamu, jjist [I-pasouennst suga U = {Q} o onpe-
JIEJICHUIO CIIPABEJIJTIBO PABEHCTBO

NU) ={22 | QCX%,ie{l,...,n},6€{0,1}}.

6) Ilycrb m > 1 u kiacc dopmyn N(U) ounpenenén s seex U € 1"
mornoctu |U| < m — 1. Oupezgenum ero jyisi ipousBosibHoro 11-pazbuenust
U € II" momuocru |U| = m.

B cuy semmbr 1 i1t Kaxk10ro ropusoHTasbHOro paspesa { Py, Po} aro-
ro Il-pasbuennsi cCOOTBETCTBYIOIIHME €ro ruriepomokaM P; u Py mpaMoyrosnb-
uble dparmentsl U|P; u U|P, aasiores [I-pasouenusivu. Ilosromy crpa-
BeyuBel BRiodenus U| Py € 11", U|P, € 11" u o4eBu/IHO BBINOJHEHBI HEpa-
serctBa |U|P1| < m — 1, |U|P2] < m — 1. CieoBaresbHO 151 KaXKJ0TO
{P1, P} € C,(U) onpenenenst knaccst popmyt N(U|Py) u N(U|P) a, 3ua-
YUT, OTPEJIEIEHBI U KJIACCHI (DOPMYJT

m\/(U, Py, PQ) = ’)?(U|P1)\/’)?(U|P2) n m\/(U, PQ,Pl) = ‘ﬁ(U\PZ)\/‘ﬁ(U\Pl)

U rouHo Takxke JUIs KaxKJoro BeprukajabHOro paspesa {Pp, Po} € C,(U)
onpenenensl Kiaaccel hopmyn M(U|Py) u M(U|Pz) a, 3HATHT, OIpe/Ie/IeHbl 1
KJTacchl (hopMyt

m/\(U, Py, PQ) = ’)?(U|P1)/\’)?(U|P2) nu m/\(U, P, Pl) = ‘ﬁ(U\PZ)/\‘ﬁ(U\Pl)
[TosTOMy OnpemeneHbl Kaacchl (pOpMyJI

Ny (U) = U (U, P, P) U (U, P, Py)),
{P1,P}€Cp(U)

NA(U) = U (IMA(U, Pr, Py) UIMA(U, Pa, P1)).
{P1,P>}€C,(U)
Knace dopmyn M(U) onpegessiercsi paBeHCTBOM

NU) =Nv(U) UNA(U).

IIpedcmasaeruem opmyasv, F' € DN HazpiBaercst goboe Takoe II-pazbuenne
U € 11", uro BeimosiHeno Briouerue F € N(U).

Bamernm, 9TO TO OLpejEIeHne B CHILy TeopeMbl 17 crarbu |7] sxBuBa-
JIEHTHO OIIPEJICJIEHUIO IIPeJICTaB/IeHnsl (POPMYJIbI, TIpUBEIeHHOMY B [7].

Cosepwennoim npedcmasaeruem gopmyave F' € N HasbiBaercs Jirodoe Ta-
koe mpejactasjienne U atoit dpopmysibl, uro U siBisiercsi coBepieHHbIM [1-
pazbruenuem.

IIpedemasaenuem gopmyave F € N na npamoyeosvnuxe P € REC™ na-
3bIBaeTCs JiIoboe Takoe rpejcrasienue U 3toit popmyssl, uro U spisiercs
II-pazbuenunem P.

Cobemeenmvim npamoyzosvrukom HeTpuBraibaoit (f # const) GyseBoii
dbynxmun f nasesaercs npamoyrossauk fH(0) x f71(1).
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OcHoBHBIM pe3yabTaTOM HaCTOHHLefI CTaTbU ABJIFAETCA CAeAYyIolad Teope-
Ma.

Teopema 1. Jlaa a06020 ueaozo n > 1 u wmobwx O C Z C {1,...,n} u
d € {0,1} gopmyaa F € N mozda u moavko mozda npuradiescum rkaaccy
P}, ®o02da oma umeem cosepuwiennoe npedcmasaenue Ha cobCMEEHHOM NpA-
MOY20ADHUKE PYHKUUL fg(:vl, ceey Tp).

3 O HeKOTOpPBIX CyKEHHSIX COBEepIIeHHbIX |[-pa3bueHuii
COOCTBEHHOTO NPAMOYTOJIbHUKA JIMHEIMHOI 0yJieBoii

dbyHKIIINI

Yepes <I>52 0003HaYNM COOCTBEHHBIH MPSIMOYTOJIBHUK JINHEHHON Oy/IeBoil
dyHKIIET fg(:vl, .oy Zy), mayers N§ = {a € B" | Py i = 0}

OueBHIHO CIIpaBeUIHBO paBeHcTBO $Y, = N‘;@ X N‘SZ

Cdopmynupyem onpeae/ieHns JUHEHHOIO MHOXKECTBa U ero JuHeinoro I1-
pasbuenus [8].

IIpamoyronsuuk L € REC™ HasbiBaercs AuHEUHbLM MHOHCECMEOM WA
IIPOCTO AUHETHDLM NPAMOY20AbHUKOM, €CJIH cyIIecTByeT Takoe k, 1 < k < n,
U Takue Ipe mocjenoparesnbaoctd J = Ji,...,Jp u A = 01,...,0, 9TO
{1,...,n} 21 D Jo,...,D Jp D0, b1,...,0 € {0,1} u BoIONHEHO paBeH-
crtBo L = @55]11 n---N CID(}’Z . IHocneposarenpuocTu J u A HA3LIBAIOTCS COOTBET-
CTBEHHO HUICHET U 8ePITHEL TAPAKMEPUCTNUNECKUMU NOCAEI0BAMENOHOCTIL-
Mmu mmHeiinoro muoxkecrsa L. Ilocienumit snement Jj mocjemoBaTebHOCTH
J Ha3BIBAETCS MHOHCECTNEOM 00DA3YHULUT, TIOCTETHUNA SJIEMEHT ) ITOCJIEI0-
BaTeJbHOCTH A — noka3amesem, IUcio k — MOUHOCTVHBIM PaH20M JIAHEHAHOTO
MHOXKecTBa L.

Herpyaao mokasars (nmcmosib3yst mpocTeiinime cooOpaskeHus 3 00aacTu
PeIIeHNUs] CUCTeM JIMHEHBIX YPABHEHNUI ), 4TO JIIsl JTIOOBIX BBIIIEYKA3aHHBIX k,
J 1 A cupaBenmBo HEPABEHCTBO @fsfl n-- ﬂ@i’z # () (a, 3HAUUT, U BKIIIOYEHHE

@?]11 N---N (I)?Z € REC"); u uaro s moboro jmHeiiHOrO MHOMXKecTBa L €
REC™ ero HmXKHssI U BEpXHsAsl XapaKTEPUCTUYECKUE TOCIIEI0BATEIHLHOCTH
OIIPeJIeJIEHBI OJJHO3HAYTHO.

JIuHeiiHoe MHOKECTBO HA3BIBAETCS AAEMEHMAPHbLM, €CJTU MOIIHOCTH MHO-
JKeCTBa ero obpasyronmx pasHa 1.

st npousBosibHBIX Tesibix p u k, 1 < p < k, u 060ro Habopa MHOKECTB
Ji,...,Jy €{1,...,n} mocrenoBareabHoCTS J1, . . ., J), OyneM Ha3BIBATH HA-
YaA0M TIOCTIEIOBATEIBHOCTH J1, ..., Ji; TOUHO Tak¥Ke JjIs JIIoboro Habopa
uncen 01,...,0; € {0,1} mocienoBarenbHocTh 61, .. .,0, OyleM Ha3LIBATDL
HAYAAOM TTOCTIEOBATE/ILHOCTH 01, . . ., O.
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JIuneitnoe muoxkectBo M € REC" HasbiBaeTcst co6CmeeHHbim AUHETLHBLM
NOOMHOHCECMBOM Aunetnoz0 mroxcecmea L € REC™, eciin HUXKHsIS XapaK-
TEPUCTUIECKAST TIOCTIEIOBATENBHOCTE L SIBJISIETCST HAYAJIOM HUXKHEH XapakTe-
PUCTHYECKON TOCTIEI0BATENBLHOCTH M, M BEpXHsIsl XapaKTEPUCTUIECKAsT MO~
CJIEJIOBATENIBHOCTD L SIBJISIETCST HAYAJIOM BEpXHEH XapaKTepUCTHIeCKOH mo-
caenoBarenbHocT M.

CobcrBennoe JmHelHOE TOAMHOXKECTBO JuHeinoro muozkecrsa L € REC™
HA3BIBAETCST AACMEHMAPHDIM, €JTH OHO SIBJISIETCS SJIEMEHTAPHBIM JITHEHHBIM
MHOKECTBOM.

[I-pazbuenne numeitnoro muoxkectsa L € REC™ nasbiBaercs AuHetiHviMm,
€C/TM KaXKJIbIit ero OJIOK SIBJISIETCST 9JIEMEHTAPHBIM COOCTBEHHBIM JTTHEHHBIM
IOAMHO>KECTBOM L.

Cdopmynupyem onpezesnenne nzomopdusma [I-pazduenuit [7].

JBa npsimoyrosbubix dparmenta II-pazbuenusa U € II" maswiBaiorcs 2o-
Pu3oHManvro (8EPMUKANBHO) COCEOHUMU, €CIIU TOPU3OHTAJILHO (BEPTUKAJIb-
HO) COCEJIHUMU SIBJISIOTCS COOTBETCTBYIOIIHE STUM (DPArMEHTAaM TUIIEePOJIOKH
storo II-pazbuenmus.

[Ipsimoyrosbablii pparment S € F(U) HA3bIBACTCS 20pU30HMAAbHVLM (8-
MUKAABHOIM) COEOUHEHUEM NPAMOY20AvHuT Ppazmenmos S1,S2 € F(U),
ecjim cOOTBeTCTByOmui (pparmenty S runepbisiok Il-pasouenus U siisier-
Csl TOPU3OHTAJIBHBIM (BEPTUKAIBHBIM) COeMHEHNEM runep6aokos sroro I1-
pasbueHust, COOTBETCTBYOMUX (pparmenram S1, 59.

IIycre U, T € II", |U| = |T| u p — B3aUMHO OJHO3HAYHOE OTOOpazKeHUe
1I-pazbuenus U ua Il-pazbuenue T'.

Mbr rOBOpUM, UTO OTOOPaXKEHHUE (L COXPanAem ceotucmeo nodcemeticms
ObIMB® NPAMOY20ALHHMY  PPAZMEHMAMU, €CTH IS JII0OOTO I0/ICeMelCTBa
S C U u ero obpaza u(S) uz srimouenust S € F(U) cienyer BKIOYeHUe
w(S) e F(T).

[To onpeiesieHnIo OTOOPAKEHUE [ COXPAHAET, COEQUHACMOCTNG NPAMOY20N-
HOLT (PPazMeHmos, eCJIU OHO, BO-TIEPBBIX, COXPAHSIET CBOWCTBO TMOACEMENCTB
OBITH TIPAMOYTOJBHBIMU (PparMeHTaMK; BO-BTOPBIX, JJIsI JTIOOBIX S, .S1,50 €
F(U) cupaseyiuBo yrBep:kieHue: ecyu hpparMeHT S sBJIsieTCs TOPU30HTA b
HBIM coeJinHeHreM (hparMeHToB S u So, 1o dparment ju(S) siBisieTCs] TOPU-
30HTAJIbHBIM coennaenuneM dhparmentos ((S1) u p(S2), u, eciun dparment S
SIBJISIETCS] BEPTUKAJIBHBIM COe/inHeHneM (bparMeHToB S1 u S, TO (hparmMeHT
w(S) siBistercst BepTHKAIBHBIM coepunenneM gparmentoB ((S1) u p(S2).

ITo onpemenenuio orobpakeHue (i corpanaem 00HopodHocmsd bA0KO08, ec-
7 s Kazkgoro osoxka Q € U upnm ymobbix ¢ € {1,...,n}, 6 € {0,1} us
promouenns @ C X9 cienyer srmouenne p(Q) C X9,

Hoayuzomoppusmom 1l-pazbuennss U € 11" ua [I-pazdouenune T € 11" na-
3BIBAETCS TAKOE B3AUMHO OJHO3HAYHOEe oTobpaxkenme p : U — T, aro p
COXPAHSET COEIMHIIEMOCTD PSIMOYTOIBHBIX (DPATMEHTOB W COXPAHSIET OJTHO-
POTHOCTD OJIOKOB.
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Hszomopgpusmom 1l-pazdouenus U € 11" ua Il-pasouenune T € I1" naszbiBa-
ercs Takoii nosymsomopdusM j: U — T, uro obpaTHOE 0TO6pazKeHne [+
sABJIsteTcs nosiynsomopdusmom 1 Ha U.

[I-pazouenuss U, T € 11" Ha3BIBAIOTCS U30MOPHHBLMU, €CJIA CYIIECTBYET
nzomopdusm [I-pazdouenus U na Il-paszbuenue T

Yepes <I>6J11’7‘f,22 0003HAYNM JIMHEIHBIN TPSIMOYTOJIbHUK C HUXKHEH XapaKTe-
PUCTHYECKOI MTOCJIe0BATE/IbHOCTBIO J1, Jo U BEepXHEHl XapaKTepUCTUIECKON
IIOCJIEIOBATEILHOCTBIO 01, 02.

OueBnnno mis <I>5J11’7‘?]22 = (1)5J11 N <I>6J22 CIPABEIINBO BKJIIOUCHUE @211’7‘?]22 C <I>§22
Teopema 2. /s 1106020 yenozo n > 2 u mobvix maxur Z,1 C {1,... ,n},
wmo Z O I D 0, npu wmobwx 5,0 € {0,1} cnpasedausv caedyrowue dsa
YMmeepHcoenus.:

d,0
1) cyorcenue U|<I>Z,I 2106020 coseputennozo 1l-pasbuenus U npamoyzono-

o,0
o
nuka ®F na npamoyzonvnur 3% acasemes usomopdinom U cosepuierivim

6,0 |
1I-pasbueruem <I>ZJ,

b,0
2) das 06020 cosepuiennozo 1l-pasbuenus V- npamoyzorvrura 71 CY-
wecmeyem eduncmeennoe cosepwennoe Il-pasbuenue U npamoyzoronuka
6
®7 maxoe, wmo U|®%% = V.

Jloxasamesvecmeo. JTokaxkeM NepBOe yTBEPKIEHUE TeOPEMbI 2.

IMycts U — npoussosbHOe coBepienHoe II-pasbuenne mpsMOyroJbHAKA
®7. Yepes V oboznauum cyxxenne U Ha HPIMOYTIOJILHUK @%:TI. B [8] ycra-
HOBJIEHA CIPABE/JIMBOCTD CJIE/IYIOIEr0 Y TBEPK ICHUSI.

Jlemma 2. Il-pasbuenue aunetinozo npamoyzorvruxa L € REC™ moeada u
MOABLKO M020a ABAAEMNCA COBEPUEHHBIM, K020G OHO ABAAETNCA AUHETHBLM.

IIo memme 2 u3 copepennoctu U ciiemayer ero auHeiHocTh. [loaTomy sio-
6oit 6,10k U sIBsieTCsT 9/IEMEHTAPHBIM COOCTBEHHBIM JIMHEHHBIM TTOIMHOKE-
CTBOM TIpAMOyToJbHIKa PF.

d,0
Jlemma 3. /Jlasa mobozo 6aoka QQ € U nepecevenue Q N <I>Z7I ABAAEMCA dNE-

MEHMAPHBIM COOCTNEEHHBIM AUHETHDLM TOOMHONCECTNEOM NPAMOYZ0ALHUKA

‘SZUI Huoichas u 6eprias Tapaxmepucmuieckue nocacdocamensHoCcmu Imo-
20 AUHETHO20 NOOMHONCECTNEA NOAYUAIOMCA U3 COOMBEMCMEYIOUUT TAPAK-
mepucmuveckur nociedosamenvrocmets (Q nocpedcmeom dobaBACHUA K HUM
6 Kauecmee NEPeuT INEMEHMOE COOMBEMCEMBEEHHO Z U 0.

Hoxazamenvemeo. Ilycrs () — npousBosibhblil 610k U. U3 juneiinocrun U
cJeyer, 9To () 9TO 3JIeMEHTAPHBIN JTUHEHHBIN IPIMOYTOJIBHUK, a [ u o — rep-
BBI€ 3JIEMEHTHI €70 COOTBETCTBEHHO HIKHEN U BEpXHEHl XapaKTepUCTUIeCKIX
nocsietoBarenbaocteil. [losromy uz Briovuenus Z D I ciaemyer, 4TO MHOXKe-
CTBO <I>‘SZ N Q) TakKe sIBJIAETCS JIEMEHTAPHBIM JITHEHHBIM IIPSIMOYTOJIBHUKOM,
a TOCTIeIOBATEIbHOCTH Z, [ U §,0 SBJSIOTCS HadajaMd e€ro COOTBETCTBEH-
HO HIKHEH M BepXHeHl XapaKTepUCTUUYECKHUX I[OCJIEI0BATEIbHOCTEH. DTO 110



O CBOUCTBE OJHOI'O KJIACCA ®OPMV.JI 155

OIIPEJIEJIEHUIO O3HAYAET, ITO <I>‘SZ N @ SBJISIETCS JIEMEHTAPHBIM COOCTBEHHBIM
JIMHEHHBIM TTOJIMHOYKECTBOM JITHEHHOTO MPSIMOYTOTHHIKA @%:7[. Kpowme To-
IO OYEBUIHO HUKHSIS M BEPXHsISI XapPaKTEPUCTHIECKUE TIOCTIEIOBATEIHHOCTH
@9 N Q moyIAIOTCH U3 COOTBETCTBYIONMX XAPAKTEPUCTHUECKHUX TOCTeO0-
BaTeILHOCTEN () TIOCPEICTBOM MOOABIEHNS K HUM B Ka4eCTBE MEPBBIX 3Jle-
MEHTOB COOTBETCTBEHHO Z 1 §. OCTaloCh 3aMETUTh, 9TO B CUJIY BKJIIOUEHUST
@ C ®7 cupaBeyIIBO PaBEHCTBO Qﬁ@%’o} = (I>‘5ZQQ. JlemMma 3 nokazama. [

é
Jlemma 4. Cyowcenue V = U|<I>Z’OI asasemca cosepwentoim 11-pazbuenuem
4,0
npamoyzorvruka P ;.

Zoxaszameavcmeo. 3 nemm 1, 3 caemyer, uro V saBasierca nuueiinbiv 11-
0.

pazbuenmeM npsMOyTroibHUKA P ZUI ITosTomy B crity JieMMBI 2 OHO SABJISIETCS
)

ero copepireHHbIM II-pazbuennem. Jlemma 4 moxkazaHa. O

TToxaxkewm, uro II-pazbuenus U u V uzomopdHbI.

Jlemma 5. Cyorcenue V = U|<I>%UI ABAAEMCA CINPOLUM.

0
Hoxasamenavcmeo. Ilo nemme 3 Bee nepeceuenust QNP®%7%, Q € U, asusiorcs
b

JIMTHEHHBIMI IPAMOyTOIbHIKaMA. 11oaTomy m1st siroboro () € U cripaBeqinBo
é
nepasercTso Q N @77 # (). Jlemma 5 nokasana. O

Ornpenienium orobpazkerue 4 : U — V' ciieayonumM TpaBUuaioM:

Q) =QNay,, QeUl.

Jlemma 6. Omobpasicerue p: U — V' asasemea noayudomoppusmom 11-
pasbuenus U wa I1-pazbuenue V.

Jlokasamenvemeo. B [7| ycranoBiiena cripaBeinBOCTb CJIE/LYIOIIETO yTBEP-
KJIEHUS.

Jlemma 7. Jlas mobozo I-pasbuenus U mobozo npamoyzosvhura ® € REC™
cnpagedauso ymeepocdenue: ecau cyscenue U na npamoyeoronurx P C O ae6-
agemes cmpoaum, mo 3adannoe pasencmeom pu(Q) = Q NP, Q € U, omob-
pasicenue 2 U — U|P asaaemes noayuzomoppusmom U na Il-pasbuerue

U|P.
JlemMma 6 siBiigercd ciaeicTBaeM JieMM 5 u 7. Jlemma 6 gokasaHa. U

Paccmorpum obpaThoe K i orobpaskenne b2V — U.

JLst Ipon3BOJILHOIO JinHeHOro npsiMoyroabauka M € REC™ momHOCT-
Horo panra k > 2 depes M (Y oGosnadnm jimHeiiHbIi IPSIMOYTOIbLHIK, HIZK-
Hesl U BEPXHsIsSI XapPaKTEPUCTHIECKHUE ITOCIEI0BATEIHLHOCTH KOTOPOI'O IOJIy-
YeHbl U3 COOTBETCTBYIOIIMX XapaKTEPUCTHUIECKUX ITOocaeaoBaTebHocTeil M
ITOCPEJICTBOM BBIYEPKUBAHUsI IIEPBBIX DJIEMEHTOB.

Jemma 8. 3nauenue omobpasicerusn p~' 1V — U onpedessemea no gop-
Myae
ptM) =MD, MevV.
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Jokazamenvcmeso. Jlemma 8 sBisieTcst ciieCTBUEM JIEMMBL 3. O
Caencreue 1. Cnpasedrueo pasencmeo U = {MM) | M € V'}.

Yepes ‘}3(@%‘7[) 1 P(PT) 0603HATNM MHOKECTBO BCEX HOJMHOXKECTB IIPsi-

570 o
MoyronbHukoB @7 n $§ coorseTrcTBeHHO.
b

1

Yrobbl J0Ka3aTh, YTO OTOOparKeHWE L~ = TAKXKe HOJYyU30MOPPU3M, TO-

CTPOMM HECKOJIBKO OoJiee IMHUPOKoe oToOpaxkenue A : ‘B(@‘;‘TI) — P(P7), n

1 ABJIFAETCA €I0 CYy2KEHUEM Ha V.

NOKaXKeM, 9TO [~
Bribepem npoussosibHoe i € Z\I, u jist kaxoro («, 3) € @%‘II onpeemmMm

upsimoyrosibiuk T((«, 8)) € REC™ cieayomum paBeHCTBOM:
T((a, B)) = {a,a +e'} x {8, 5 +e'}.
IIpengmoxkenune 1. /aa aobozo (o, fB) € @‘;Z CMPABEDAUBO BKAOUEHUE
T((e, 8)) € @7

Jloxasamenvcmeo. 13 pasencrsa @%:’I = ®) N ®9 crenyer (a,B) € 9.
ITosTomy a € N}'@l, B € NY. Bnaunr, uz i € Z \ I cienyer o + €' € N‘I7691 n
B+ e’ € N9. Orciona cresyer

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

IIpenmoxenune 2. /s mobwzx (o, ), (p,7y) € @‘;ﬁ’] uz (a, B) # (p,7) cae-
dyem
T((e, 8)) N T((p, 7)) =0

Jlokasamenvemeo. JlocTaTodHo nmokasaTh, 4To MO0 BEpTHKAJIbHBIE OO0 T0-
pH30OHTAIbHBIE CTOPOHBI npsiMoyroabuukos T((a, B)) u T((p,7y)) He mepece-
KaIOTCsL.

[Iycrs a # p. Torya ovyeBuHO (v + € # p+e’. Kpome TOro u3 BKIIOUEHUI
a,pE N‘SZ691 ﬂN}'eBl ni€ Z\I cienyer a+e',p+e’ € N‘SZ ON}'@. ITosTomy
a+e' #pup+ e # a. 3HaunT, CupaBe/yInBO PABEHCTBO

{a,a+etn{pp+e}=0.
T. e. BepTHKAIbHbIE CTOPOHBI BBINEYKA3AHHBIX IPSIMOYTOJILHUKOB HE IIepe-
CEKAIOTCs.

B ciiyuae 5 # v 110 aHAJIOIMYHON HPUYINHE UX TOPU30HTAILHBIE CTOPOHBI
He Iepecekarorcs. IlpemnmoxKenne 2 T0Ka3aHO. O

Orobpazkenne A : ‘B((I)(SZUI) — P(PJ) ompemesnnM CIeAyOMUIMI PaBeH-
CTBaMU:
AM)y= | T(a,B), MY, M#A0;  AD)=0.
(a,8)eM

JIemMa 9. /s a0b6o20 cobecmeentozo aunetinozo noommosicecmea M au-

HeUH020 NPAMOY20AbHUKG @%UI cnpasedauso pasercmseo A(M) = MO,
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Hoxazamesvcmeo. Ilycrs M — mpousBojibHOE COOCTBEHHOE JIMHEIHOE O
1)

MHOYKECTBO MPsAMOYTOIbHUKA P Z’UI, u nyctb Ji,...,Jy u 11, ..., Tk — COOTBET-
b

CTBEHHO €r'0 HUXKHSIS U BEPXHsIsI XapPaKTEPUCTUIECKUE TTOCIIEI0BATEILHOCTH.

TOI‘,ZLa IO OIIpeIeJIEHUIO UMeeM
h=2, Jo=1 11 =90, 2=0,
) 1
M=3,n2ne}N...Nnd%, MU=07nd}Nn..NTY}.

Buaunr, 11 soboro (a, f) € M u3 Brimovennit [ D J3 D ... D Jg, i1 € Z\ 1
un oueBnIHOrO BKaouennss M C M 1) clieayeT

. o ) .
{o,a+e'} CNJFINNEIN ANT® o {8, B+e’} C NFANTN...ANTE.

[TosTomy

T((a, 8) = {a,a +e'} x {B8,6+e'}
C (N{®'ANTE N ANTPY) x (N9 NANE N...ANF)
=7 NPTEN..NOT = MWD,

Dro o3Hauaer cupaseuBocTh BKodenuss A(M) C M @,

Joxaxem obparnoe Briodenue A(M) D MW, s sroro pacemorpim
werbipe nmoamuokectsa A2 = MM N (NY x NZ), ¢1,ca € {0,1}, nps-
moyroisrnka M. B cuny ouesnmnoro pasencrsa M) = 400y A0 y
AN YA nocrarouno nokazars yersipe srimodenns A(M) D A2 ¢y, o €
{0,1}.

Bamernm, uro M = MM N <I>5Z = A% Bes orpanmueHns oGIHOCTH
canraem § = 0, 7. e. M = A0, Jlna mo6oro (o, 8) € M 1o onpeenenuio
upsimoyrosbauka T'((«, 8)) cupasenmuso sritouenne T((a, §)) 3 (o, 8). Do
O3HAYAET CIpaBe/IMBOCThL BKtouerns A(M) D ALY,

Paccmorpum mpomssosbaoe (o, 8) € A% u nmycrs v = a + €. Torma
OueBHIHO BLIIOIHEHO BKodyenue (v, ) € AYY = M. Ilo onpenesenuio nps-
moyrombauka T((7, 8)) cnpasemmso sxmouenne T((7y,3)) > (v + e, 3). B
cuny pasenctsa (v + e, 3) = (a, ) 2T0 o3HAUAET CIPaBEIHBOCTH BKJIIOUC-
uus A(M) D A%O,

Ocrapmmecs: mpa prmodennsa A(M) 2 A% u A(M) D AY! prmonmens
10 aHAJOIMYHBIM HpuunHaM. Jlemma 9 mokazaHa. O

1

Jlemma 10. Omobpasicenue = : V. — U asasemca cyoiceruem omoopa-

orcernua A wa Il-pasbuenue V.
Zoxaszameavcmeo. Jlemma 10 sBisieTcs ciecTBreM JieMM 8 1 9. U

Jlemma 11. Omobpasicenue A obaadaem caedyrowumu ceoticmeamu:

1) dan aobvix dsyx mmoorcecme My, My C (1)52’71 us My N My = () caedyem
A(My) N A(Mz) = 0;

2) Ona mobvx dsyx mmoocecms My, My C CID%Z CMPABEIAUBO PAGEHCTNEO

A(My U M) = A(My) U A(My);
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3) das awbozo npamoyzorvruka M C CIJ?TI ez0 obpaz N(M) maxoice as-
AAENCA NPAMOY2ONOHUKOM;

4) 0aa M06uT 08YT 20PU3OHMANDHO COCEOHUT NPAMOY2orvHUK06 My, Moy C

% A(My) u A(M

7.1 npamoyeonvruxu A(Mi) u A(Maz) makorce asantomes 20pusoHmasvHo
COCEOHUMU, U OAA N00DIT 0BYT BEPMUKAALHO COCEOHUT NPAMOY20NDHUKOG
My, My C @%?I npamoyeorvruku A(My) u A(Msa) maxorce asasomes eep-
MUKAABHO COCEOHUMU.

d,0 60
5) daa moboeo M C @7 cnpasedauso pasencmeo A(M) N ®@y" = M.

Hoxazamenvcmeo. CripaBeyInBOCTb JieMMbI 11 09eBUIHBIM 00PAa30M CJIeTy-
eT U3 oupeeseHns oTobpakenust A u npeaioxkeruii 1, 2. O

JIemma 12. Omobpasicerue = : V. — U sa6.49€MCA NOAYUSOMOPHUSMOM
II-pasbuerusn V na 1l-pasbuerue U.

Jokasamenvcmeso. B ey nemmbr 10 orobpazkenue p ! sBiseTcs cyKeHnem

orobpaxkenust A na Il-paszouenue V. [losTomy B cuty cpopMyTMpOBAHHBIX B
memme 11 cBoiicts 1, 2 orobpazkennsi A oTobpaskenue p~ ' coxpanser cBOi-
CTBO TIOJICEMENCTB OBITH MPSAMOYTOMBHBIMU (hparmenTamu. U cienoBaTebHoO
B CUJIy CBOWCTB 3, 4 U3 TOii yKe JIEMMBI OHO COXPAHSIET COEINHSIEMOCTD TIPS
MOYTOJIbHBIX (DPArMEHTOB.

ITokazkeM, 9TO f1~ ' COXpaHsIeT OIHOPOIHOCTH 6s10KOB. st aTOro pac-
CMOTPHUM IMTPOU3BOJILHBINA /IEMEHTAPHBIN JIMHEHHbIN NpsaMOyroabHuK M =
@7 N...N &% . Ilo onpesenennio 1yist HETO BLIOMHEHO PaBencTso | Ji| = 1.
[Iycrs Ji, = {j}. OueBnano cupasemueo Briodenne M C @3’; = X]T.’“. Io-
9TOMY HpPsIMOYToJibHUK M siByisiercst (j, Ty )-0HOpPOAHBIM. Kpome Toro ode-
BugiHo M siBysiercst (j, Ty )-II€HTPUPOBAHHBIM, T. €. JIJIs HEKOTOPOIl ero aua-
ronayim D cripaBeyinBo BKiouerne D C RJT.’“. OueBuIHO TaKkKe JIjis JTFOOOTO
pebpa (a, 8) € R* cymecrsyror emuucrsennbre i € {1,...,n} n d € {0,1}
IS KOTOPBIX BBIMOJHEHO BKJIOoUeHne (q, [3) € Xf, STUMU § U O SIBJISIIOT-
CsT COOTBETCTBEHHO j W Tg. llosTomy mmst M CyImecTBYIOT eIMHCTBEHHBIE
i€{l,...,n} uéd € {0,1} nua koroprix BumoHeno BKOYenne M C X (.
e. Jyist Kotopbix M sBnsercs (i,d)-opnopomabiv). Ipu k > 2 1o ke camoe
cupaseymso u st MY B CUJTY JIEMMBI 8 9TO U O3HAYAET, ITO OTOOPAYKEHIE

pu~ ! coxpansier ogHOposHOCTDL 6/10KOB. Jlemma 12 jokazaHa. [l

Jlemma 13. Omobpasicerue pu asasemcs udomoppusmom Il-pasbuenus U
na Il-pasbuenue V.

Lloxazameavcmeo. Jlemma 12 stBasiercst cirencTeueM jgeMm 6 n 12. [l

TlepBoe yTBep:KIeHUEe TEOPEMBI 2 SBJIETCH ciecTBreM jgemMm 4 u 13.
JlokakeM BTOpO€ YTBEPKICHUE TEOPEMBI 2.
IIycts V' — mpoussosibaOe coBepiiiennoe lI-pazdbuenne mpsiMOyrobHUKA,
1) . .
P ZJI Tlo nmemme 2 omHO sBJIsIeTCA JTUHEHHBIM, T. €. JIIOOOH ero OJIOK ABJIsTET-
b
. é
Cs1 9JIEMEHTAPHBIM COOCTBEHHbIM JIMHEHHbIM nogmuoxkecTBom ®27%. Yepes S
b

o6o3maumM cemeiicTso mpsmoyromsankos { MY | M € V}. Ouesumno Bce
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IPAMOYTOJIbHUKU U3 S SIBJISIIOTCSE QJIEMEHTaPpHbIMUA COOCTBEHHBIMHY JIMHEHHDI-
MU ITOJAMHOXKECTBaMU IIPAMOYTOJIbHUKA CD?

JlemMma 14. Ecau cyuwecmeyem cosepuiernoe 11-pazbuernue U npamoyeons-
é
nuxa 7 maxoe, wmo U|<I>Z’UI =V, mo ono eduncmeenno.
b

Joxasameavcmeo. B cuy ciencreus 1 ajis rakoro Il-paszbuenust U 1012KHO
ObITH BbIOJIHEHO paBeHcTBo U = S. Jlemma 14 jmokazana. O

JlemMma 15. Cemeticmso npamoyzosvhuros S asasemcs cosepuiermvim 11-
pasbueruem npamoyzorvrura PF.

Hoxazameavcmeo. TlokazkeM, 94To S ABJIsS€TCS IPAMOYTOJILHBIM Pa3OueHIeM
é

upsivoyrossuika ®F. Ouesnino |P9| = 4|9%%| u aust moGoro M € V cupa-
b

BeBo pasercrso |[M | = 4|M|. CiemoBaTebHO CIIPaBeIIBO PABEHCTBO
76 5
YolQl= Y MW= 3" 4M| = 4275 = |23,
Qes MeV MeV

[TosTomy jToCTATOYHO MOKA3ATH, UTO MPSIMOYTOJLHUKHA ceMeficTBa S TIOMapHO
HE TTepPeceKaroTCsl.

[Ipeanooskum TpoTuBHOE: 11 1BYX pazmnaubix M, K € V cnpasenso
nepasencrso MWNKW +£ (). Bubepem npoussomsuoe (o, 8) € MWNK M »
moboe i € Z\ 1. Yepes T 0603Ha4MM TIPAMOYTOIBLHEK {a, ate'} x {3, B+e'}.
Torna u3 srimovenus @ € Z \ I cienyer T C MO N KD, Orciona B cuy
pasercrs M = &, " MW u K = &, N KW crenyer TN (M N K) # 0.
9ro nporusopeunt pasencrsy M N K = (). 3naunT, Hale mpeanosoxkenue
HEBEPHO UM MPSIMOYTOJBHUKU ceMeficTBa S TONapHO He MepeceKaroTCs.

Yepes A : V — S obozmaunm 3amannoe mpasuiom A(M) = M) pzamvimo
oaHO3HATHOE oTOOpaxkenue V ua S. B cuny memmbr 9 orobpakenune A sBJisi-
ercst cyxkenmneMm orobpakerust A ma V. Ilosromy B cuty cpoiicrsa 5 oTobpa-
werus A st moboro QQ € S cripaseaymaBo pasencTBo A~ H(Q) = Q N @%UI.

[TokaxkeM, 9TO TPSAMOYTOIBHOE pasdbuenne S ABISTETCS PA3IETUMbBIM. H7yCTb
P — npousBoabHbIil cocTtaBHoit rumepbsok S. Yepes F' obo3HaYIMM COOT-
BETCTBYIONUI eMy TpsiIMOYyTOJbHBIN (bparment S, depes C' — mepecedenne
PN CIJ?’%, gepes E — cemeitctso 6mok0B {A"HQ) | Q € F} paséuenus V.
Tora 3 paBeHCTBA

c=pPnalS=J@ney)=JrQ
QeF Q€EF

cneayer C # (), T. e. C aBiasgerca NpsMOYTOJILHUKOM U 0oJiee TOTO — I'H-
nepbsiokoM [I-pazouenus V. ITosromy B cuity cBoiicTs 1, 2 orobparkenust A
CIIpABEJINBBI PABEHCTBA

Ao =AlUrx'@)=e=r

QeF QEF
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Orciona B cuity csoiicts 1, 2, 3, 4 orobpaykenuss A U3 paz3jaeJuMOCTH TI'd-
nepbisioka C' Il-pazbuenus V' ciemnyer pa3aeuMocTsb rutepOioka P ipsMo-
YTOJIBHOTO pasdueHus S.

[Tokazkem, 4TO HIpsiMOyTOJIbHOE pa3bueHue S sBJsieTCs OHOPOTHBIM. Kak
yKe OBLIO OTMEeYEHO, JIOOH OJI0K S SBJISIETCS 3JEMEHTAPHBIM COOCTBEH-
HBIM JIMHEHHBIM IOJAMHOXKECTBOM IpAMOyTosbHuKa $7. 910 3HauuT, 4TO OH
SIBJISIETCS] HEKOTOPBIM 3JIEMEHTAPHBIM JIMHEHHBIM HTPSAMOYTOJbHUKOM M =
7N @Y N...N Q% Tlosromy B cnaty srmodenns M C @7 u papencrsa
7 =X7*, j € Jk, OH ABIACTCA OHOPOIHBIM.

B cuny pazmemmmocTn 1 OMHOPOAHOCTH MPSIMOYTOIbHOE pa3buenne S mpsi-
MOYTOJIbHUKA @% siBjIsieTcst ero ll-pasbuerneM. A MOCKOJIBKY KaxKJIblil GJIOK
S ABISAETCS TEMEHTAPHBIM COOCTBEHHBIM JIMTHEHHBIM TIOIMHOXKECTBOM TIPsi-
moyrobanka ®F, aro Il-pasbueHue siBiisteTcs TUHEHHBIM. 3HAYUT, 10 JIEMME
2 OHO sIBJISIETCS COBepIIeHHBbIM. JlemMma 15 okazaHa. ([

Bropoe yTBep:KaeHme TeopeMbl 2 sBJSETCS cieacTBreM JeMMm 14 m 15.
Teopema 2 moxkasamna. ([l

4 Jloka3aTeJIbCTBO HEOOXOAMMOIO YCJIOBUS TeopeMbl 1

Tloxaxxem, uro Jiobas dpopmyna F € ]P’5Z MMeeT COBEPIIeHHOE IIPEeICTaB-

JleHre Ha COOCTBEHHOM HPSIMOYTOJIbHUKE (DYyHKITHN fg(ml, ...y Ty). Hokaza-
TeJIbCTBO LPOBEJIEM MHIYKIHUeil 1o |Z]|.
[Ipu |Z| = 1 wo onpenesneHnio Kiacca IP"SZ dopmyna F € P‘sz SIBJISICTCS

OTHOOYKBEHHOI (hopMyJIOit xf, 1 € Z. B sroMm ciydae it cOOCTBEHHOTO

MIPSIMOYTOJIbHUKA <I>5Z byHKIIIN fg CIIPABEJJINBO PABEHCTBO <I>‘SZ = X?. Ye-
pe3 U 0603HauUM COCTOSIIIEE U3 €IMHCTBEHHOTO O/I0KA X? 1I-pazbuenue npsi-
MOYTOJIbHUKA, <I>‘SZ. Torna no onpeesienuio mopoxkaemoro II-pazouenunem U
kiacca dopmyn MN(U) cnpasenmuso srmodenne 22 € M(U). Dro osnaua-
et, uro U sBisieTcst mpejcraBienneM F'. A TOCKOIBKY €IMHCTBEHHBIH GJI0K
Xf [I-pas6uenust U siByisiercst (i, §)-IEHTPUPOBAHHBIM MIPSMOYTOJBHUKOM, U
SIBJISIETCsT COBEPIIIEHHBIM IIPEICTaB/IeHneM F' Ha IPSIMOYTOJIbHIKE <I>5Z.

[Tycrs m > 1. [peamonoxum, aro upu 1 < |Z| < m — 1 mobas dopmyiia
n3 KJIacca IP)% UMEET COBEPINEHHOE TIPE/ICTABICHNE HA TTPSIMOYTOTHHUKE <I>5Z.
[Tokazkem, 4TO TOI/A TO JKe caMoe CIIPaBeJInBO U Upu |Z| = m.

[Iycrs |Z] = m u F — upouspoibHasi opMmysia u3 ]P)éz- ITo oupeneire-
HUIO KJ1acca (hopMyJr P5Z s FocymecTByer Takoe OTIMYHOE OT / HEIy-
CTOe IOJIMHOXKECTBO I MHOXKECTBa Z, YTO CIPaBeJJIMBO BKJodenune [ €
PO(I,Z\ I) UPS(I,Z \ I). Muoxkectso Z \ I obosmaumm uepes J. Torma
0Y€BUJIHO BbINoJHeHbI HepaBeHcTBa [[| <m —1u [J| <m — 1.

Pacemorpum coryuait F € PY(1, J). Coyuait F € P} (I,J) a taxske cyuan
FeP)(I,J)uF eP%(I,J) paccmarpusaiorcs: aHAJOTHIHO.

Ilo omnpenenenuto ktacca dopmyn PL (I, J) aas dopmymst F € PL(I,.)
CYIIECTBYIOT TaKue 4eTbipe (hOPMYJIbI F}) € ]P’?, F} € IP’},, F 11 € P, Ff]) e PY,
uro F Il-sksusanenrtna dopmyie F' = (FY A F1) V (F} A F9)).
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B [7] ycranoBiena cupaBeiiIiBOCTD CJICJLYIOIIErO yTBEPK ICHUSI.

Jlemma 16. Jlaa ao6ozo 1l-pasbuenus U € 11" xkaace gopmya N(U) sa-
MEHYM. omHocumenrvro l-sxsusarenmmuocmu.

B cuny semmbl 16 mo6oe npezcrasienue dbopmyiasl F/ spiagercs npej-
crasyienreM (opmyinl F. IlosroMy gocTaTodno mokasarhb, uro F/ nmeer co-
BEPIIEHHOE MIPEJICTABICHUE HA MPIMOYTOJLHUKE <I>12.

Ilo mpeamooKennio HHIYKIINKA YKA3aHHBIE (POPMYJIbI F}), F}, F 11, F; 0 me-
I0T COBEpIICHHBIE IIPEJICTABICHH Ha psMoyrobankax &0, &L &l CI> 7 co-
orBercrBeHHO. OOO3HAYMM HX Yepe3 U}), U}, U 11, US cooTBeTcTBeHHO. Tor/Ia
10 OTIPEJICJIEHUIO TIPEJICTaBIeHIsT (DOPMYJI CIIPABEJIUBBI BKIIOUEHUS

Ff e WUY),  F;eNU)), FfeNU), FjenUy) (1)
7 IO TeopeMe 2 CYyKEeHUs
UZI_UI|(I)ZI7 UZJ_UJ|(I)ZJ7 UZI—UI|‘I)ZD UZJ—UJ|‘I>
ITUX Hpe,ZLCTaB‘HeHI/H‘/JI Ha MIPAMOYTOJIbBHUKHN COOTBETCTBEHHO
5 =0,NdY, Oz =0ynd) By =0,Nnd;, 3 =0,N3Y

SIBJIATOTCA N30MOPMHBIMEU UM COBepIeHHbIMEU 1I-pa3buenusiMu 3TUX IpsMo-
YTOJIbHIKOB.

Tlokaxkem, uro obbemuuenune U = U é(l) U U g U U U U J srux II-
pas3OueHuil 1 ecTb COBEPIINEHHOE IPEJICTABICHHUE (fl)OpMy.JIbI F' na npsmo-
YIOJIbHUKE q)lz.

Crauasta nokazkem, 910 U siBjisiercst coBepiiieHHbIM 1I-paszbuenuem <I>1Z.

JlemMma 17 IIpamoyzorvruru oL Z, I u o zZ J MAKIAHCE KAK U NPAMOY20AbHUKU
1, 1
oy <I> J ABAAOMCA 20pu30Hma./LbH0 cocedrumu. Ipu smom ux 0b6sedu-
nenus O Z7 U oL Z7 g u udh Z7 U P! 2, 7 AGAANOMCA GEPMUKANLHO COCCOHUMU NPA-
1,0 1,1 1,1 1,0
moyzonvhukamu. Obsedunerue (B, US, ) U(P, ,UP,Y) nocrednus deyw
NPAMOYLOALHUKOG ecTnd npamoyzorvrur D, .

Zloxazamenvcmeo. U3 onpeneneHust mpssMOyTOJIbHUKOB @;01 u <I>1Z{] clieyer
O 1 0 0 0 1 1
N3 sxmiouenns Z O I u paBencrBa J = 2 \ I cnenyer
N%mN}:N%mN?,, (NL AN N (N, NNY) = 0.

1,1
ITosToMy TpPSIMOYTOJBHUKA g Z Iv 7.j ABIIAIOTCA TOPU3OHTAJIBHO COCEIHH-

mu. Kpowme Toro B cuity pasencrsa (N3 NNY) U (N, N N}) = NL s ux
00bEIMHEHNST CIPABE/INBO PABEHCTBO

035 U Pyl = (NG NNj) x N3,
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Ilo amajiormunoit IpuIrnHe IPAMOYTIOJIbHUKN q) I u CDZJ TaK2>Ke ABJIAIOTCA
T'OpU30HTaJIbHO COCEJIHUMU U JIJId UX O6’be,ZLI/IHeHI/I$I CIIpaBeIJINBO paBEHCTBO

055U P, = (NG NND) x N3
I/I3 9TUX PaBEHCTB N OYE€BH/JIHLIX PAaBECHCTB
(NZNN)N(NZNN7) =0,  (NZNNp)U(NZzNNj) =Ny

CJIEJIyeT, 9TO MPSIMOYTOJbHUKHI <I> U oL Z J u <I> U oL Z J SBJISIIOTCS BEPTU-
KaJIbHO COCEJIHUMU U CHp&BE,HJII/IBO paBeHCTBo

1,0 | 41,1 1,1 1,0 0 1 1
(P UP;)U(R;,UP,;) =Nz x Nz =0y
JlemMma 17 mokazana. O

B [7] ycranoBieHa cupaBeyIiBOCTh CJIEJLYIOIIETO OUEBH/IHOTO YTBEPIK/Ie-
HUSI.

Jlemma 18. Ecau npamoyzosvhukxu P, Po € REC™ asastomea cocednumu,
mo dasn mobozo Il-pasbuenus Uy nepsozo u arobozo 11-pasbuenus Uy 6mopozo
npamoyzoavrhurae ur obsedunenue Uy U Us asasemcs Il-pasbuenuem npamo-
yeorvrura Py U Py. Ecau amu npamoy20ibHUKU AGAAIOMCS 20PU30HMANDHO
cocednumu, mo cnpasedauso exmouenue N(U) V N(V) C MU U V); ec-
AU OHU ABAANOMCA GEPMUKANDHO COCEOHUMU, MO CNPACEOAUBO BKANOUEHUE

NU)ANV)STNU UV).

W3 jtemm 17, 18 citemyer, 9To 00beIuHEHNS Ué’(} U U 1’ U U U J AB-
ssrrorest 1I-pazouenusiMu HpS{MOyFOJ'IbHI/IKOB <I> U <I> <I> U g Z, J COOT-
BETCTBEHHO, a o0beaunenune U = Uy 71 U U U U 7z I U U P J - H—pa36I/IeHI/IeM

1 ) ) . 1’0
npﬂMoyroanMKa ®7,. Kpome Toro us COBepH_IeHHOCTI/I [I-pasbuenuit U, },

UZ 7> UZ U é”[} CJIEIyeT, UTO BCEe UX OJIOKU SABJISIOTCSH MEHTPUPOBAHHBIMU
npsimoyrosibHukamu. [Tosromy Bee 6s10ku 11-pazbuenust U SBIIsIIOTCsT TIEHTPU-
poBaHHBIME HIpsiMOyTOJibHUKaMU. CiietoBaTeibHO U sIBJISIETCsT COBEPIIIEHHBIM
II-pasbuenuem MpsiMOyTOIBHUKA <I>1Z.

Teneps mokaxkem, uto [I-paszdbuenue U sBiisiercs npeacTaBienneM hopMy-
abl F'. B [7] ycranoB/iena crpaBeyiInBOCTb CJEYIONIErO yTBEPK ICHUSL.

JlemMma 19. Jlas awbwvix deyx usomopprvix 11-pasbuenuti V,U € 11" cnpa-
sedauso pasercmeo N(V) = N(U).

B cuny sremmbl 19 cipaBeIuBeI paBeHCTBA

NULY) = NUY), NUZL) = NUY), N(ULY) = NUT), RUZY) = NUY).
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U3 Bktovennii (1), sTux pasercrs u jemm 16, 17, 18 ciemyer
F' = (FP NF)V(F} AFY) € (MUY ANUY)) v (MU} ANUY))
= (W) Ay v (mwgh Anuy)
C MUy VUZ5) vV NUZ; VUL
C MU VU5 VUL VUZ5) € NV,

Bruiouenne F' € 9M(U) no onpejenennto n o3Hadaet, 9ro U sBJISETCS TpeT-
crasyernem dopmyiel F'. Cryuait F € PY(I,.J) pacemorpen.
Heobxomumoe yciioBue Teopembl 1 JjoKa3aHo.

5 Jloka3aTeJbCTBO JOCTATOYHOIO YCJOBUSI T€OpeMbI 1

Jnsa nokazaresbeTBa MOTPEOYIOTCS MOHATHS IIPOCTOrO JBOWHOTO paspe-
3a Il-pasbuenust u ero marpuisl. [losromy cradasa chopmyIupyeMm mpuBe-
JIEHHBIE B [8] ompejiesieHns] STUX MOHATHUI U HEKOTOPbIE CBSI3aHHBIE C HUMHU
yTBep)K,ILeHI/IH.

Hesotinvim pazpesom npsimoyronibanka P € REC™ HasbiBaeTcst Takas der-
Bépka npsimoyrosbaukos C' = {C1, Co, C3,Cy} C REC(P), uro st HEKOTO-
poro Beprukasibaoro paspesa A = {A;, A2} u HEKOTOPOro rOPU30HTAIBLHO-
ro paspesa B = {Bj, Ba} 9T0ro npsMOyroJibHUKa CIIPaBE/JINBO PABEHCTBO
C ={A1NB;,AiNBy, AoN By, A2N By }. Ilpu 510M paspessl A u B Ha3biBa-
IOTCSI Pa3pe3amu, nopoxcoatrowumy dsotinot paspes C'; a nBoiinoit paspes C' —
nopootcdérnnvim paspezamu A u B. Bxopgsimue B C' IpAMOYTOJILHUKA HA3LIBA-
I0TCsT KoMNnonenmamu JBoiHoTo paspesa C. CocTaByieHHas U3 €r0 KOMIIOHEHT
MaTpHIia

M(C) _ < AiNBy AiNBy )
AsNBy AN By

HasbIBaeTCd mampuuet dsotinozo paspesa C.

OueBuHO M1t J1F060TO J1BOiHOTO paspeda C mpsimoyroibauka P € REC™
CyIIEeCTBYeT eIMHCTBEHHBIN mnopoxkaatommiit C' BepTUKAJIBHBIN paspe3 A u
€JIMHCTBEHHLIN mopozkpatonmii C' "TOPpU30HTAJILHBIA pa3pe3 B 9Toro mpsimMo-
yIOJIbHUKA.

Samernm, 9TO JFOOBIE J[BE PA3JIMYHBIE KOMIIOHEHTHI JBOHHOrO paspesa C
TOTJa U TOJIBKO TOLJIa SIBJASIIOTCA TOPU30HTAJIBHO COCETHUMU IIPsIMOYTOJIbHU-
KaMH, KOIJla OHU HaXOJATCS B OJHON CTPOKe, M TOIrJia U TOJBKO TOrJIa sIB-
JIIIOTCS BEPTUKAJIBLHO COCETHUMU MPIMOYTOJbHUKAMU, KOTJIa OHU HAXOJIATCS
B oguoM crosibne marpursl M(C). Ilpu sT10M 00beinHEeHE HAXOMISIIUXCST B
onHol crpoke KoMmroHeHT C' ecTh KOMIIOHEHTa ITOpoxK gaomero C' BepTUKaIb-
HOTO paspesa A, u o0beIrHeHne HAXONAIIUXCA B OIHOM CTOJIOLE KOMIIOHEHT
C' ectb KOMIOHEHTa mopozkatontero C' TOpU30HTAIBHOIO pa3pesa B.

3aMeTuM TaKxKe, 9TO MaTpPHIa JBOIHOrO paspesa olpeleseHa He OIHO-
suagHo. O4ueBuHO JI0Oasl TEPECTAHOBKA €€ CTPOK W CTOJIONOB IIPUBOIUT K
MaTpuIle, KOTopad TaKxKe dBJISeTCsd MaTpUIlell TOro Ke JIBOMHOIO pa3pesa.
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N nrobbie nBe MaTpUIBI OJJHOIO U TOTO K€ JIBOWHOTO pa3pe3a OTJIUYIAIOT-
¢l TOJIBKO TIEPECTAHOBKOH CTPOK U CTOJIOIOB. B 3TOM cMbICE paBEHCTBO
M(C) = M osmauaer, uro M 5TO OJHA U3 UYETBIPEX BO3MOXKHBIX MATPUIL
Japoitaoro paspesa C. Kaxayro u3 3TUX 4eTbIpEX MaTpuUIl OyJieM Ha3bIBATH
TaKXKe KoHKpemHtot MaTpuiieit gBoitHoro paspesa C.

Jlsotinvim paspezom eunepbaoka P € H(U) Il-pasbuenus U € 11" naspi-
BaETCs TAKOIl JIBOMHON pa3pe3 MpsMOyroJibHUKa P, 94T0 Bce ero KOMIIOHEHThI
siBjisgroTes runepbsiokamu 11-pazbuenus U.

Heotinvim paspezom 11-pazbuenus U € 11" nazwiBaercs: i060it ABOHOMN
paspe3 TJIaBHOTO rurepo/IoKa U sroro II-pasbuenwusi.

OueBUIHO BEPTUKAJIBHBIA W TNOPU3OHTAJIBHBIN pa3pes3bl, MOPOXKIAIOIIIE
JIBOWHOI paspe3 rumnepbsioKa siBJISIOTCA COOTBETCTBEHHO BEPTUKAJBHBIM U
FOPU30HTAJILHBIM pa3pe3aMu 3Toro runepbaoka. A BepTUKAILHBIH U ropu-
BOHTAJIbHBIN Pa3pes3bl, MOPOXKIAIOIINe JTBOIHON paspe3 ll-pa3bueHus sBiis-
IOTCsl COOTBETCTBEHHO BEPTUKAJIBHBIM M TOPU30HTAJIBHBIM Pa3pe3aMu 3TOTO
II-pazbuenmusi.

[Mpsimoyronsauku Py, P» € REC™ nasbiBatorcst 2opusonmanvho (6epmus-
KaADHO) CMENCHDBLMU, €CJIN BEPTUKAJIbHBIE (TOPU30HTATBHBIE) UX CTOPOHBI
UMEIOT HEIlyCTOe IepecevueHue.

I'unepbioku P, K € H(U) Il-pasouenuss U € 11" naspiBarorcs 63aummo
NPOCMbIMU, €CTU JINOO OHU SBJISIIOTCS NOPU30HTAJILHO COCEJIHUMU U JIIOObIE
mBa 6moka Q € P u T C K storo Il-pasbuenust sIBASIIOTCS TOPU30HTAJIBLHO
CMEXKHBIMU TPAMOYTOJBHUKAMUY; JINOO OHM HABJISIOTCH BEPTUKAJIBHO COCE/I-
numu u obsie asa 6aoka Q € P u T C K sroro Il-pasbuenus siBistiorcst
BEPTUKAJILHO CMEKHBIMU TPSIMOYTOJTLHUKAMI.

JBoiinoit paspes rumepbisioka Il-pazbuenusa U € 11" mazbiBaercs npo-
CMbLM, €CJIA JIIOObIe JIBE COCEIHME KOMIIOHEHTBI ITOTO pa3pes3a sIBJISTIOTCS
B3aUMHO IpocThiMu Tunepbiokamu 1I-pazdouenus U.

JBoiinoit paspes Il-pazduenusa U € 11" masbiBaeTcs npocmoim, ecim OH
SIBJIIETCS] TTPOCTBIM JIBOWHBIM Pa3pe30M TJIABHOI'O THUIEPOIIOKA U sroro 1I-
paz3buenwusi.

Jst mpounsposibubix Il-pazbuwenua U € II™ u ero mpoitaHoro paspesa C
ompeiesuM mopozxaeMblie mvu Kiaccesl dopmyr Ly (U, C) u LA (U, C). Husa
3TOrO CHaYaJIa JJisd IIPOU3BOJBLHON KOHKPETHON MaTPUIIbI

My M
M — ) ) ,
< My Mo >

JBoiiHoro paspesa C' onpeennm Kiaacesl popmyit Ly (U, C, M) uLx (U, C, M)
CIIEIYOIUMH PABEHCTBAMME:
]L\/(U, C, M) = (‘)‘((U!Ml,l) A ‘)"((U|M271))\/(‘)"((U|M1,2) A\ ‘II(U|M2,2)),
LA(U, C, M) = (R(U[M1,1) VU My 2)) AU [ Mz,1) V VU | Mz)).
Kak yzke ObLI0 0TMedeHo, Jobas Apyras KOHKpeTHad Marpuna M’ nsoii-

Horo paspesa C orimgaiorcst or M TOJIBKO EPECTAHOBKONH CTPOK M CTOJIO-
noB. [losromy mobasi dbopmyna us kiacca Ly (U, C, M) Il-sksusasienTaa
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nekoropoii opmyse uz kiacca Ly (U, C, M'). NI nao6opor mobas dopmy-
na u3 kinacca Ly (U, C, M') Tl-skBuBajieaTHA HEKOTOPOI (hopMyIe U3 Kiacca
Ly (U,C, M). CiieioBaTe/IbHO CIPABE/IMBO PABEHCTBO

Ly(U,C,M) =Ly (U,C,M").
N Touno Takrke 1o TOH 2Ke MPpUIUHE CIIPABEIJINBO PABEHCTBO
LA(U,C, M) =LA(U,C, M").

D1 paBeHCTBA 000CHOBBIBAIOT KOPPEKTHOCTH ompe/iesienusi kiaccos Ly (U, C)
u LA (U, C) caexyomumn paBeHCTBAMI:

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

Teopema 3. FEcau ll-pasbuenue U € 11" umeem npocmoti deotinot padpes
C, mo das xaacca noposcdaemovix U dopmys cnpagediuso paseHcmeso

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

Zoxasameavcmeo. Teopema 3 onmpaercss Ha CAEIyIONINE OYEBUIHBIE CBOI-
CTBa 3aMBIKAHUN KJ1aCCOB (DOPMY.I.

Ilpennoxenne 3. Jlas mobvix mpéx xaaccos gopmya N, N1y, No C I us
pasencmea N = N1 U Ny caedyem pasencmeo N = N1 U No.

Ilpensoxenune 4. Jlas asobvix deyx kaaccos gopmys N1, No C I cnpased-
ausvt paserncmea N1V No = NoV N1 u Ny A No = No A Nj.

IIpepgioxxenue 5. /[lasa aobvix mpéx kaaccos dopmys N, N1, No C N us
pasencmea N = N1V Ny caedyem paserncmso N = Ny V No.

Kpome Toro mjst gokasaresbCTBa TEOPEMBI 3 HOTPEOYIOTCS J[BE JIEMMBI.
Crenyromast jiemMMa JloKazata B 7).

JIemma 20. /Jlaa aobozo 11-pasbuernua V€ 11" kaace gopmya N(V') aean-
emea 3aMKEHYMBIM omrocumenvro Il-axsusarenmmuocmu.

Jlemma 21. Jlasa awobozo 1l-pasbuenus Y € 1™ cnpasedauso ymeepotcde-
nue: ecau Y umeem eepmurasvnoii paspes A = {Aj, A}, xomnonernmo
KOMOP020 ABAAOMCA B3aUMHO NPOCTBIMY 2unepbiokamu Y , Mo 0Ai KAGCCa
nopootcdaemux Y Gopmya cnpasediuso paseHcmeo

N(Y) = N(Y A7) A N(Y | Ag).

oxazameavcmeo. 3amMeTnM, 9TO U3 B3aUMHOI MPOCTOTHI TUIEPOIOKOB Aj
u As oueBMJIHBIM 00Pa30M CJIeJlyeT OTCYTCTBHE MOPH30HTAJILHBIX Pa3pe30B
y II-pas6uenus Y. CiuenoBaresbHo 110 onpeesenuto Kiaacca dhopmys Ny (Y)
crpaseBo paseHcTBO My (V) = (). BHauuT, 0 onpeesnennto Kaacca dhop-
myst N(Y') cupase/yinBo paBeHCTBO

NY) =Ny (Y)UNA(Y) = NA(Y).
[Tosromy o onpegeennto Kiaaccos dhopmya Na(Y) u MA (U, Ay, Az) uveem
NY) =NAY) DMA(U, A1, A2) = N(Y] A1) AN(Y|A2).
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Orciona B crty stemmsnt 20 cireyer Brimodernne (YY) D (Y| A1) A N(Y|Ag).
O6patrnoe Brmouenue N(Y) C N(Y|A1) AN(Y|Az) nokaxkem unmyKImeit
1o |C,(Y)], 7. e. mo unciay BeprukajabHbIX paspe3os [I-pasz6uenus Y.
[Tycrs |Cy(Y)| = 1. Torua o siemme 20, 110 orpe/ieieHIIO Kiacca hopMyt
MNA(Y), no upeiozkenno 3, 1o onpeesennto KiaaccoB popmysn M (Y, Ay, As),
MA(Y, A2, A1) ¥ 110 IpEJIOKEHUIO 4 nMeeM

R(Y) = TV = (1)
= m/\(}/, Al, Ag) @] m/\(}/, AQ, Al) = m/\(}/, Al, Ag) @] f)ﬁ/\(Y, AQ,Al)
= NY[A1) AN(Y[A2) UN(Y[A2) AN(Y|A1) = N(Y[A1) ADN(Y[Az).

[Tycrs m > 1 u gusa moboro Il-paséuenust Y € II" upu |Cy(Y)| < m
yTBepxKieHue jeMMbl 21 yzke jokazano. Jokarxkem ero Jijisi IpoOM3BOJILHOIO
II-pas6uenust Y € II" upu |Cy,(Y)| = m + 1.

Pacemorpum nipoussosibhyto dopmyiy F uz xinacca N(Y) = NA(Y). Tlo
oupenenernto N (V) cymecrByer Takoii BeprukasibHblii paspes P = { Py, Pa}
[I-pas6uenust Y, uro F' € MA(Y, Py, P»). BosMOXKHBI Tpu ciiyuast:

1) P=A,

2) ojiHa U3 KOMIIOHEHT pa3pe3a P colepKuT oy u3 KOMIIOHEHT pa3pesa
Au P +# A,

3) KaxKjast KOMIIOHEHTa pa3pe3a P uMeeT HellycToe nepecedenue ¢ Kaxk ol
KOMIIOHEHTOIi paspesa A.

Eciu P = A, 1o no onpegenennto kiaaccos Ma (Y, Ay, Az), MA(Y, Az, A7)
U 10 NIPEJIOKEHUIO 4 nmMeeM

Fe m/\(Y7 P17P2) g m’t/\(Y) A17A2) U m/\(Yv A27A1)

- ‘.Yt(Y\Al) VAN ‘)T(Y|A2) U ‘JI(Y]AQ) VAN ‘)I(Y\Al) = ‘)”((Y|A1) A ‘ﬁ(Y‘Ag)

Yto 1 TpeboBaAIOCh JOKA3aTh.

Pacemorpum Bropoit cayuaii. [To onpenenennto kiacca IMa (Y, Py, Py) st
dbopmyier F' cymecrByior takne dopmyiast Fy € MY |Py) u Fy € N(Y | Py),
gro F' = (Fy A F3). Bes orpannuenus obuaoct nosaraem Pp D Aj. Yepes
T obozHauUM IPsiMOYTOABHUK P N As. Torma oueBuiHO apa MpsiMOyroJib-
HukoB { A1, T} siBisiercst BepTuKaIbHBbIM paspe3oM 1I-pasbuenns Y = Y|Py,
a KOMIOHEHTHl A1 u Th 3TOro paspesa siBISIOTCS B3AMMHO IIPOCTBIME THIIED-
6aokamu Y. Kpome Toro oueBmgno cupasemmo HepaBeHCTBO |Cy(Y7)| <
|Cy(Y)| — 1 = m. CiesoBaresbHO 110 IPEIIOTIOKEHUIO UHJLYKIUU CIIPABE/I-

o Brimoderne N(Y1) C N(Y1]|A1) ADN(Y1|T2). BHauut, B CHILy OYEBHIHBIX
pasenctB Y1|A; = Y|4 u Y1|Te = Y|Ty niusa dopmynsr Fy cymecrBytor Ta-
kue opmyisl F € M(Y|A1) u Fy € N(Y |T»), uro Fy Il-sxBuBasenTHa dhop-
myite (F{ A F}). Tlosromy dbopmyrna F' = (Fi A Fy) Il-skBuBasientaa dopmyiie
F' = ((F{ N F}) N\ Fy). Orciona B cuity Il-sksusasientaoctu dopmysn F/ n
F" = (F{ A\ (F§ N\ F)) cnenyer IT-sksuBanenraocts dbopmyn F u F”.
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OueBuiHO TTapa NPSAMOYTOJIBHUKOB { T, Py} siBjIsieTCsl BEDTUKAILHBIM Pa3-
pesom runepbiioka Ao Il-pasbuenns Y. A, 3naunt, 3ra mapa OpsaMOyrobHA-
KOB sIBJISIETCsI U BEPTUKAJIBHBIM pa3pe3oM [I-pasbuenust Yo = Y'|As. [TosTo-
my u3 Briouennit Fy € N(Y|Tz), F» € N(Y|P;) u 0u4eBUHBIX PABEHCTB
Y’TQ = Y2|T2, Y|P2 == Yé‘PQ, }/2|A2 == Y|A2 ciaenyer

(Fy A Fp) € (Y |T2) AN(Y[P,) = N(Ya|T2) A D(Y2|P2)

= Mp (Y2, T2, P2) € N(Y2|A2) = N(Y|Az).
Buaunr, uz F] € N(Y|A1) caeayer sriouenne F” € MY |A1) A N(Y|As).
U3 sroro Briouenus u [[-sksusanentnocrn dhopmyn F u F” crepyer F €
N(Y|A1) AN(Y]A2). Uro 1 TpeGoBaIoch J0Ka3aTh.

Tperuit ciaydait paccMaTpuBaeTCsT aHAJTOTHIHO BTOpoMmy. Jlemma 21 moka-
3aHa. ([

Tenepr onmpasich Ha npenjoxkenus: 3, 4, 5 u gemmbr 20 u 21 goxKakem
TeopeMy 3.
B cuny memmbr 20 m npejioykeHust 3 U3 BBIOJHEHHOTO IO OIPE/IEIEHIIO

kitacca dhopmysn N(U) pasercrsa N(U) = Ny (U) UNA(U) craeayer
NU) =NU) =Ny (U) UNAU).

[TosTomy 9TOOBI JI0KA3aTH PABEHCTBO (2), JOCTATOYHO JOKA3ATh CJIEJYIONIIe
JBa paBeHCTBa:

Hokaxkem 1niepBoe u3 paBeHCTB (3).

Yepes A = {A1, A2} u B = {Bj, By} 0603Ha4uM HOPOXKIAIOIIHE TPOCTOMH
nBoitnoit pazpe3 C' COOTBETCTBEHHO BEPTUKAJILHBII M MOPU30HTAJLHBIA pas3-
pesbl II-pasouenus U. Toraa mo onpeiesieHnio MaTpuleil JBOMHOro paspesa
C gBnsercd MaTpuna

M= M171 MLQ . AiNB; AiNBy
o M271 M272 o AsNBy AN By

N3 B3auMHOI TPOCTOTHI coceHUX KOMIOHEHT C' 04eBUIHBIM 00pa30M CJie-
jyert, 910 A u B SBJISIFOTCsT € IUHCTBEHHBIMU COOTBETCTBEHHO BEPTUKAIBHBIM
U Topu30oHTabHBIM pazpesamu ll-pazbuenust U. CiieroBaTebHO IO OIIpe/ie-
nennto Kiuacca opmya Ny (U) cupaseyinBo paBeHCTBO

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

B cuny npemioxkenust 4 n3 BBIMOJTHEHHBIX 10 OIIPEIEIEHUIO KJIACCOB (POPMYJI

My (U, By, B2) u M\, (U, By, By) paBeHcTs
My (U, By, Bz) = WU|B1) VN(U|Bo), (4)
m\/(U, B, Bl) == ‘ﬂ(U|Bg) V ‘)T(U|Bl).

caenyer pasencrso My (U, By, Ba) = My (U, Ba, B1). Otciona B cuity mnpej-
JIOXKEeHHUsI 3 cieayeT

Ny (U) = My (U, By, B2) UMy (U, By, B) = My(U, By, Ba).  (5)
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Od4eBUIHO CTOSAIINE B IEPBOM U BTOPOM CTOJIONAX MATPHUITLl M maphl mpsi-
MoyroabHukoB { A1 N By, Ao N B1} u {41 N By, Ay N By} siBisiioTcst BepTU-
KaJIbHbIMU paspe3amu 1I-pasbuenuii coorsercrBenno U|By u U|Bg, u KoMm-
[TOHEHTBI 9TUX PA3PE30B sIBJISIOTCS B3AUMHO ITPOCTBIMHU TUIIEPOJIOKAMU ITUX
II-paz6uenwnii. [losTomy B cuity jiemmbr 21 ciipaBeJInBBI PABEHCTBA

N(U[B1) = (N(U|Mi1) AN(U|Mz,y)), (6)

N(U|Bz) = (M(U|My2) AN(U|Mapz)). (7)
ITo oupenenenuto kiaccos dopmyn Ly (U, C, M) u Ly (U,C) cupasemiusbt
paBeHCcTBa,

(MU |M1,1) AR(U|Ma,1))V (UM 2) ANU|Ma))=Ly(U, C, M), (8)

Ly(U,C,M)=Ly(U,CQC). 9)
U3 pasencts (5), (4), (6), (7), (8), (9) n nupemyoxenus 5 ciaeayer

Ny(U) = My(U, B, Ba) = W(U|B1) VN(U|Bs)
= (‘ﬁ(U|M171) A m(U’Mz,l)) Vv (‘ﬂ(U|M172) A m(U‘Mgg))
=Ly(U,C, M) =1Ly (U,C)

ITepeoe u3 pasencrs (3) mokasano. Bropoe nokasbiBaercst anamornato. Teo-
peMa 3 joka3aHa. U

B [8] ycraHOB/I€HA ClIpaBEINBOCTD CJIE/YIOIIErO yTBEPIK ICHNUSL.

JIlemma 22. Jhoboe cosepuiernoe I1-pasbuerue 1106020 He A6AA0OULL20CA IN€-
MEHMAPHBIM AUHeTH020 npamoyzororuka L € REC™ umeem eduncmeertoitl
dsotinoti paspes. On asasemcea npocmum. Cyuecmsyem makoe pasdbuerue
{I, J} mmoorcecmea obpasyrowuz npamoyzorvruka L, wmo mampuya
LN®Y LNna!
< LN®, LN} )
ABAAEMCA Mampuyets 9mozo d60liH020 paspesa.

Temepnb, ncnonb3ysa TeopeMy 3 U JeMMy 22, TOKayKeM JTOCTATOTHOEe YCJIO-
BU€e TeopeMbl 1. A UMEHHO TIOKaYKeM, ITO JIJTsT JTIOO0H UMEIOTIElt COBEPITeHHOe
IpeJicTaBaeHne Ha COOCTBEHHOM MIPSIMOYTOJIbHUKE (DYHKITAH fg(xl, ceeyTy)
dopmyser F' € I cupaBeyinBo BKJOUYeHUEe F' € JP"SZ. JlokazaTeabCTBO MPO-
BeJIEM MHJLyKIuei mo |Z|.

Ipu |Z| = 1 ayist cOBCTBEHHOrO MPSIMOYTOJILHUKA, <I>‘SZ dbyHKIIHI fg cupa-
BEJIJTUBO PABEHCTBO <I>‘SZ = Xf, 1 € Z. OueBngno Xf COJIEPKUT TOJIBKO Te€
pébpa kyba B", koTOpble NpUHAJIEZKAT MHOXKECTBY R?. N upu srom R?
ABJIAETCA AUaroOHaJIbIO 3TOI'O IIPAMOYT'OJIbHUKA. HOSTOMy CyIIeCTBYET €JINH-
creerHoe copepientoe II-paszbuerune W storo npsimoyrosbauka. OHO cOCTO-
uT U3 euHCTBeHHOrO 610Ka X0, Ciieslosaresnnno Muoxectso N(W) cocrour
13 eIMHCTBEHHON popMynl ' = xf. Bxiouenne F' € IP"SZ JIJIsT 9TOH (DOPMYJIBI
CIIpaBe;IMEO 1o onpejiesiennio Kiacca dopmyt Py, Z = {i}.
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[Mycre m > 1. Ipennonoxum, aro npu 1 < [Z] < m — 1 aua a060i
UMEIOIEel COBEPITIEHHOE TIPEJICTABJICHIE HA TPSIMOYTOJbHIKE (I>‘SZ dopmyJibl
F € 9 cupaBenmuBo BrIroueHue F € IF"SZ. ITokazkem, ITO TOTHA TO 2Ke caMoe
CIIpaBEeINBO U UpH |Z| = m.

IIycre |Z] = m u F' € 9 — npousBoJIbHAST HMEIOIAsT COBEPIICHHOE IPE/-
CTaBJICHUE Ha MPAMOYTOJIbLHUKE @‘; dopmysta. dro npejcrasieHne 0603Ha-
auMm uepe3 W. Ilo onpenenenuto W asinsercs: copepiieHubiM 1I-pazdbuennem
CD‘SZ u crupasenuBo Bkiodenne F € N(W). Uz semmbr 22 caenyer, aro 11-
pazbuenne W nmeeT equMHCTBEHHBIN ABOIHON paszpes. O6oznaunm ero C. 1o
TOI 2Ke jieMMe 22 OH SIBJISIETCS IPOCTBIM. 3HAYUUT, I10 TeOpeMe 3 U3 BKJII0Ue-
aust F' € M(W) cnenyer F € Ly (W, C)ULA(W,C).

Pacemorpum ciyuait F' € Ly (W, C). Cayuaait F' € L (W, C) pacemarpu-
BAaETCs aHAJIOTHIHO.

[Mycrs {I,J} Takoe cymecrByoree 1o JjiemmMe 22 pasbreHne MHOXKECTBA
7 0bpazyommx IpsIMOyTOJIbHIKA @%, UTO MATPHUIA

50  80@1
M ( M M) 2%, NdY @ Nt [ %z (I)ZSJ
M1 Mso ®%, NP dy, Nl @%‘SJ q;Zvlf

sABJIsIeTCs MaTpuleil gBoitHoro paspesa C. Torma mo ompejeseHnio Kiacca
dopmyr Ly (W, C) dopmyna F [I-sksusasentna nekoropoit dpopmyse F' u3
kiacca Ly (W, C, M). TlosroMmy u B Cujly TOrO, 4TO KJIACC (DOPMYJI IP)‘SZ 3a-
MKHYT OTHOCUTEJIHHO [[-5KBUBAJIEHTHOCTH, JIJIsT JOKA3ATEIbCTBA BKIIOUECHUS
F e sz JIOCTATOUHO JIOKa3aTh BKIoueHue I’ € IP"sz. JokaxkeM ero.

Yepes Vg’?, Vzéz}, Vg:g, Vg;}, 0003HAYMNM CYKEHUsT COOTBETCTBEHHO
4,0 5,1 5,0 5,1
W|<I>ZJ, W|<I>ZJ, W|<I>Z7J, W|<I>ZJ

coBepiennoro II-paszbuenust W Ha siBIstIonmecs: sjaeMeHTaMn MaTpuribl M
50 461 280 46,1

IPAMOYTOJIBHUKN COOTBeTCTBeHHO P/, &7 @77 @) . TlockombKy 3ite-
bl b} ) b

MeHTBl MaTpuiibl M sBisitorcs runepbsiokamu W, Bce 9TU CyKeHUsT SIBJIsi-

FOTCsi COBEpITIeHHBIMU [[-pasbueHussMu COOTBETCTBYOIINX IIPSIMOYTOJIbHUKOB.

CrenoBaresibHO 110 TeopeMe 2 CYIIECTBYIOT U30MOP(QHBIE UM COBEPIIECHHBIE

[I-pazbuenusi cOOTBETCTBEHHO U?, U]l, U?, U} IPAMOYT'OJIBHUKOB COOTBET-

CTBEHHO @9, ol @Y. cI)}], SHaunt, 10 JiemMe 19 crpaBeiuBbl paBEeHCTBA,
6, 6, 6, 6,
(V) = NUD), (V) = N(UL), RVLG) =NUY), N(Vyy) = NU).

Kpowme Toro B cuty mepasericts 1 < [I| <m u 1 < |J| < m — 1 no npexamo-
JIOZKEHUIO MHJIYKI[UA CIIPABEJIJINBbI BKIIOUCHHUS

NUP) C Py, NUT) CPr, NUY) CPY, NU;) C P
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Orcrona no onpegenenuto Kiacca dopmyi Ly (W, C, M) u xiaccos dopmyit
PLS,(I,.J), P}, cremyer

F' € Ly(W,C, M) = (M(U|My,1) AU | Ma1) )V (MU | My 2) 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,

Bxkouenne F € IP)‘SZ nokaszano. /locrarounoe ycioBue TeopeMbl 1 q0Ka3aHo.
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