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O CTPOEHMN OJHOI'O KJIACCA COBEPIIEHHBIX
[I-PASBEHUN

K.JI. PBIUKOB

IIpedcmasaeno A.B. IIATKUHBIM

Abstract: The concept of II-partition is an analogue of the concept
of normalized formula (a formula in the basis {V,A,” } in which
negations are possible only over variables) and concept of II-schema,
just as these last two concepts are analogues of each other. At
its core, a II-partition is a kind of "imprint"of a formula in the
Boolean function calculated by this formula and is considered as
a representation of this formula. In order to describe the class of
minimal normalized formulas that calculate linear Boolean func-
tions, the structure of the II-partitions representing these formulas
has been clarified.

Keywords: boolean functions, w-schemes, normalized formulas,
lower bounds on the complexity, formula representation.

1 Bseaenue

Sasada omMCaHNs KIACCA BCEX MUHUMAJIBHBIX CXEM, PEaJn3yIONnx TaH-
HY10 Oy/1eBy (PYHKIUIO #BJISETCH €CTeCTBEHHLIM 00O0DIIEHNEM 3a/1a4uu 0Ly~
TeHWA HUKHUX OIMEHOK CJIOKHOCTH Takmx cxeM. llociennssa m3BecTHa Kak
OJTHA M3 OYEHb TPYJAHBIX 33714 JUCKPETHON MaTeMaTuku. B nannoit crarbe
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1500 K.JI. PEIYKOB

B Ka49€CTBC MUHHUMAJIBHBIX CXEeM PAaCCMaTPUBAIOTCA MUHUMAJIbHBIC (T. €. uMe-
IOmue HaruMeHbIllee BO3MO2KHOE YUCJIO BXO}K,ZLGHI/H‘;I HepeMeHHbIX) HOpMaJI-
30BaHHBIE (DOPMYJIBI, PEATU3YIOIIHe JuHelHbIe OyaeBbl pyHKIUN. B caydae,
KOTJIa YUCI0 k CYIeCTBEHHBIX TIEPEMEHHBIX JIHHEHHO Oy/eBot (byHKIUN Ha-
XOJIUTCA B UHTEpBaJie 0T 1 10 8 Wjin paBHO IE/I0i CTENEHN ABOWKY, N3BECTHBIE
K HACTOSIIIIEMY MOMEHTY TOUHBIE HUXKHUE OTEHKHN CIoxkHOoCTH |1, 2, 3, 4, 5] mo-
Ka3bIBAIOT, UTO peausyioniue 3Ty (HyHKIU onTuMa/ibabie dpopmyias C. B.
g6moncKoro 6] ABAAIOTCS MHUHUMAIBHBIME ([I0JT ONTUMAJIBHBIMI (hOpMYyJTIa-
mu C. B. §610HCKOTO MBI TTOHUMAEM KaK MOCTPOEHHBIE UM CAMUM (DOPMYJIBI
TaK M BOOOIE Kjaace Bcex (DOPMYJI, TIOCTPOEHHBIX MO €r0 HECKOJIBKO (ecTe-
CTBEHHBIM 006pa30M) MOAUMDUIUPOBAHHOMY ajroputmy). I'umoresa cocrout
B TOM, 4TO JitoOasi peau3yonias JUHeHHY OysieBy (PYHKIUIO MUHUMAJb-
Has HOpMaJiu30BaHHAs (HOpMYJIa sIBJISETCs onTuMalibHoit (opmysoin C. B.
f6noHCcKOTO.

CrpaBeyinBOCTh THIOTE3B! NIPpU K PABHOM I€JION CTEleHU JBOWKU U [IPH
k = 3,5 ycranosyeHa B craTbsx |7, 8, 9|. PesyabraT ObLT N3/102K€H HA A3BIKE
IT-cxem (rpadwyaecknx aHAIOTOB HOPpMAIM30BaHHBIX (opmy). U mo croei
cyTu OH gBjsiercst pasputueMm umaen B. M. Xpamuenko, Jyiexkarieifi B 0CHOBe
ero MeToJ[a TOJIy YeHtsl HUYKHUX OIeHOK CJIOXKHOCTH 9Tux cxeMm |1, 10, 11]. 3a-
METHUM, 9TO BCE€ BBIMECYKA3aHHBIC TOYHBIC HUXKHNE OIMEHKU CJIOXKHOCTU TaKZKe
OBLIN TTOJIYyYeHbl HA OCHOBE 3TOI'0 METOJIA.

T'mnoresa cnipasejmea u B ocTaBmmxcd caydaax k = 6,7 (1. e. xormga
TAKKe M3BECTHA TOYHAsI HUZKHAA OUEHKA CJI0XKHOCTH). [lepBbiii mar eé mo-
KazaTeJbCTBa B 9TUX CAydadx Obul cjenan B crarbe [12]. B Heil Ha ocHOBe
yuomsanyroit uiaen B. M. Xpamyenko ObLI0 BBEJIEHO NOHATHE aHAJIOra KakK
II-cxembr Tak u HOpMasM30BaHHON (hopmysbl (B manbhedinem mpocto ¢dhop-
MyJIbl ), Ha3BAHHOTO [I-pazbuenunem, u pazpaborana HEKOTOPAsi TEOPUS MIPEJI-
cTaBaeHUN POPMYJI TAKUMU Pa3OUEHUSIMU. 3aMETUM, UTO 9T Pa30ueHus B
HesIBHOM Buyie (burypuposasun Bo Bcex (kpome crarbu [6]) nepedncieHHbix
CTaTbdX.

MoKHO TOKA3aTh, YTO BO BCEX BBIMIEYKA3AHHBIX CJIydasdx (T. €. BO BCEX
cJIydasix KOTJIa U3BECTHA TOTHAST HUXKHSIST OIEHKA CJIOKHOCTH ) JIE0Oast peaJu-
BYOIas JUHEHHYI0 OyIeBy (DYHKIINI0 MUHUMAIRHAS (DOPMYJIa PeICcTaBuMa
TaK Ha3bIBAEMBIM coBepIeHHbIM [I-pazbuenneM cOOCTBEHHOTO TPSIMOYTOJIb-
HUKa 3T0i dyHKImK (0mpeeeHns HuKe). B HacTosIIel cTaThe ycTaHOBJIEH
Pt CBOMCTB Takux pazbueHunii, Ha OCHOBE KOTOPBIX MOXKHO OyIeT /10Ka3aTh,
4T0 Jr0bast npeJcTaBuMast STUME pa3bneHnssMu MUHUMaIbHAs (bOpPMYyJIa, Teii-
CTBUTEJILHO sIBJseTC onTuMabHoi dhopmysioit C. B. fd6monckoro.

2 OcHoBHbBIE onpeaesieHUs U (POPMYJIUPOBKA PE3yJIbTATOB

HamoMHIM HEKOTOPBIE OTPEIEICHNUS W3 CTAThU [12] 1 TOmOTHIM UX PsIIOM
HEOOXOIUMBIX HOBBIX.
MHOKECTBO JIBOMYHBIX HAOOPOB

B"={a= (a1, ... i, ... apn) | a; € {0,1},1 <i<n}
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HA3BIBAETCS N-MEPHLIM eIUHUNHBIM KYybom mnn Kybom B™.
st HaOOPOB C eAMHCTBEHHON €MHUYHON KOMIIOHEHTON BBEIEM CJIEIYIO-
e 0003HaYeHud

el =(1,0, ...0),e*=(0,1,...0), ... € =(0,...01).
Cymmy Habopos «, 8 € B" onpenmeninM paBeHCTBOM
a+B=(a1BPB1,a2B Pa,...,an B B) L

[apy na6opos (a, ) € B" x B" nassisaerca pebpom nanpasaenus i Kyba
B, ecsqin BemosiHeno pasenctBo S = «a + €' Ilpu «; = 1 310 pebpo Oymem

HAa3BIBATH OMPUYaGmMesbHuiM, ipn o; = 0 — nosoorcumenvroim; © = 1,...,n.
IMapa mabopos (a, ) € B™ x B™ masesaerca mpocto pebpom kyba B, ecnm
OHa siBJisieTcst pebpoM HalpaBJeHus ¢ Jysi Hekotoporo i € {1,...n}.

Y0661 m3bexaTh U3/IUIIHEH TPOMO3IKOCTH Jajaee ByaeM mo1arars, 9To n
IPOU3BOJIBLHOE HO (DUKCHPOBAHHOE.

Yepes R oboznaunm muokecTBO BCex pébep kyba B™”. Yepes Ry, R?, Ril -
MHOYKECTBO BCEX PEOED HAIPaBJICHUS ¢, MHOXKECTBO BCEX OTPUIATEIbHBIX PE-
Oep HampaB/ieHUs ¢ 1 MHOXKECTBO BCEX MOJIOXKUTEIbHBIX PEOED HAIIPABICHUST
1 COOTBETCTBEHHO, 1 = 1,...,n.

Henycroe mogmuoxkectso P C B™ X B Ha3bpIBACTCI NPAMOY20AHBIM TLOO-
MHOOICECTNEOM TEKAPTOBa KBaJipaTa Kyba B™, ecmm P = A X B 1151 HEKOTO-
poix A, B C B™. as kpaTKocTu OVIEM HCIOAL30BAaTL *KaprOH U Ha3LIBATD
€r0 NPAMOY20ALHUKOM DA3MEPHOCTU 1. WU TIPOCTO NpaMoyzosvrurom. 11pu
9TOM MHOXKecTBa A m B 6ymeM Ha3bIBATH COOTBETCTBEHHO 8EPMUKAALHOU T
20PU3OHMAALHOT, CTMOPOHOTL NPAMOYoAbHUKG P; Nt Mpon3BONBHBIX o € A
u f € B muoxkecrsa {(o,7) | v € B} u {(v,5) | v € A} — ero cmpoxoi c
UHOIEKCOM (v U €70 COAGUOM ¢ undexcom [ Wi IPOCTO CMPoKkot o U cmoab-
YoM [3 COOTBETCTBEHHO; OAMHMKecTBO D C P, KOTOpOE € KaxK 10l CTPOKO#t u
KaXKJIBIM CTOJIOIIOM 3TOT0 MPSAMOYIOJBHIKA UMEET POBHO 10 OJTHOMY ODIEeMY
SJIEMEHTY, - €10 Jua20HAABIO.

Yepes REC™ 0603nadnM MHOMKECTBO BCEX TPAMOYTOJTHLHUKOB Pa3MepHO-
ctu n. g mpoumssosbHoro mpsamoyronsauka P € REC™ gepes REC(P)
obozHaTMM MHOXKeCTBO Beex Takux K € REC", uto K C P.

ITpamoyroapamk X = B” x B™ ma3niBaeTcsa 24a6HbM NPAMOY20ADHUKOM
PASMEPHOCTNU N UITH TIPOCTO 2AA8HBIM NPAMOY20ALHUKOM.

IIpsimoyrosbHuKN

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

HA3LIBAIOTCSI COOTBETCTBEHHO OMPUUAMEALHOT U NOAOHCUMENLHOT KOMNO-
HEHMAMU ¢ HOMEPOM T TJIABHOTO IPAMOYrosibHUKA X; ¢ = 1,...,n.

Mmuoxecrso M C X maspiBaercs (4, §)-00HOpoOHbIM, ECITH BLIIOIHEHO BKJIIO-
genme M C X?; m masbiBaercss 00HOPOOHBLM, CTH CYIIECTBYIOT TaKue i €
{1,...,n} ud€{0,1}, uro M asnsgercs (i,0)-0HOPOIHBIM.

lg - CyMMa 10 MOZYJIIO 2.
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Bynem rosopurs, uro npamoyzosvrux P € REC™ asasemca xeadpamom,
€CJIM MOIIHOCTh €I'0 TOPUBOHTAJIBHON CTOPOHBI PABHA MOIIHOCTU €10 BEPTHU-
KaJIbHOA CTOPOHBI.

OueBUIHO MPSIMOYTOJTBHUK TOTJA M TOJBKO TOT/IA SIBJISIETCS KBAIPATOM,
KOTJIa OH UMEET JUAroHab.

Huaronans D npsimoyrosbauka (kBagpara) P € REC™ nazosém pébep-
notl, ecau 1y HekoToporo ¢ = {1,...,n} BomosHeno Bratouenne D C Ry,
[OpU TOM 9HCJIO ¢ OyJIeM HA3BIBATH uHdeKcoM FTON PEGEPHOI TUuaroHaJIH.

[Ipsimoyropauk P € REC™ HazoBéMm (i, 0)-yenmpuposanioim, eciau st
HEKOTOPOI ero auaronain D BBITOTHeHO BRtovUeHne D C Rf; U HA30BEM ero
YEHMPUPOBAHHDBIM, €CTTH cyIIecTBYOT Takue ¢ € {1,...,n} u d € {0,1}, aro
P asnsercs (i,0)-1leHTPUPOBAHHBIM.

[Ipsimoyrospauku P, P» € REC™ masweiBatorcst 2opuzonmanavio (eepmu-
Kaavno) cocednumu, ecim P N Py = () u BeprukasibHas (TOPU30HTAIBHAS)
cropora P; paBHa BepTHKAIBHOW (TOPU30HTATBHOI) cTOpOoHE Ps; M Ha3bI-
BAIOTCs IIPOCTO COCEOHUMU, ECTTU OHU SIBJISIIOTCS MO0 rOPpU30HTAJIBHO, JubHO
BEPTUKAJIBLHO COCEJTHIMHU.

OueBuaHO JJIsI JTIOOLIX ABYX COCEIHHX IPSIMOYIOJbHHKOB P, Po € REC™
cupapeIIuBo BKaouenne Py U P, € REC™,

Topusormanvrvim (6epmurasvrvim) paspesom mpamoyroasanka P € REC™
HasbiBaercst Takas napa {P1, P,} € REC" ropusoHTagbHO (BEpTHKAJIBHO)
COCETHUX TPAMOYTOJBHUKOB, uT0 P U P, = P. DTa mapa Ha3bIBAaeTCs TPO-
CTO paspe3om TPsSIMOYTOJIbHUKA P, eciin OHa ABJsSeTcs JnO0 TOPU30HTAb-
HBIM JTU0O BEPTUKAJBHBIM €r0 pazpe3om. [Ipu arom npamoyronbuuku P, Po
HA3BIBAIOTCS KOMNOHEHMAMU COOTBETCTBYIONETO Pa3pe3sa.

Pasbuernuem (KoHeanbiM) MHOKeCTBa P HasbiBaeTcs, Takoe cemeiicrso U =
{Q1,...Q} HemycThIX MONAPHO HElepeceKaroIUXCsl ero MOMHOKECTB, YTO
crupaBeuBo paBeHcTBo Q1 U --- U @ = P. IHogmuoxecrsa @1, ... Q) Ha-
BBIBAIOTCH 6A0KAMU ITOTO pPazdbueHus.

Pasouenune U mpamoyronbanka P € REC™ nazpiBaercst npamoy20abHviMm,
€CIu BCe ero OJIOKU ABJISTFOTCS TPSIMOYTOJBHUKAMH.

Cyorcenuem U|K upsmoyrosbHoro pasbuenuss U npsmoyrosbhHuka P €
REC" na upsamoyronbauk K € REC(P) nasblBaercsi MHOMXKECTBO IPSMO-
YTOJBHUKOB

{QNK|QeU QNK #0}.

Tunepbaorom npsmoyronpHoTo pazbuenus U npsmoyrosbauka P € REC™
Ha3bIBaeTCA Takoi nmpamoyroabauk K € REC(P), 9ro BBIIOJHEHO BKIOYe-
wue UK CU.

Ipamoyzonvrvim Ppaemernmom Ul TPOCTO HPAZMEHMOM TPIMOYTOIBHO-
ro pazbuenus U npamoyronsauka P € REC™ naspiBaercs rakoe nojcemeii-

ctBO 6s10k0B S C U, uro MHOKeCTBO | @ SIBISIETCS] TPSIMOYTOJIBHUKOM.
QeSs
Yepes H(U) u F(U) o603HaUNM MHOKECTBO BCEX THIIEPOJIOKOB M BCEX IPSI-
MOYTOJBHBIX (DPATMEHTOB TPSIMOYTOILHOTO pasbuenust U MpsaMOyTOIBHAKA,
P € REC"™ cooTBeTCTBEHHO.
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Tunepbaok K € H(U) u upamoyrosbnsbiit dbparmentr F € F(U), F =
U|K, naswiBatorcs coomeemcemsytouyumy apyr apyry. QOueBumHo, 910 cooT-
BETCTBUE SIBJISIETCS B3AUMHO OJHO3HATHBIM.

Samernm, 9T0 BJIOKM TMTPSAMOYTOABHOTO pazdbuenus U saBAAOTCA TUTEpOI0-
KaM¥ 3TOr0 pas3dueHust. ITu rurnepObI0KN HASBIBATCS 24eMeHmaphoimu. 1 n-
nepbioku u3 MHOXKecTBa H(U) \ U HaswpIBatoTCs cocmasnuimu. Kpome Toro
caM TpsSMOYToJbHUK P sBiisiercs runepbokoM. DToT runepbjioK HA3bIBAET-
cst 2naenvm 1 06ozaaacTest U.

B nmanpmeiiimem npamoyrosibaoe paszdbmenust U npsimoyrosibauka Pojis
KPATKOCTH DYIEeM TaKXKe HA3bIBATH [IPOCTO NPAMOY20AHbM pasbuenuem U,
uMmed B Buy, 4T0 U ABJIACTCA ITPAMOYT'OJIbHBIM pa36I/IeHI/IeM OpAMOYIrOJIbHU-
xa U.

HBa runepbuoka Pi, P, € H(U) upsamoyronbtoro pasbuenuss U 6ynem
HA3BIBATH 20PUOHMAALHO (EPTNUKAALHO) COCEOHUMU, ECITU TOPUIOHTATBHO
(BEPTUKATBHO) COCETHUMU SIBJISIIOTCA MPAMOYTOBHUKN P, Po; m — mpocTo
COCEIRUMU, €CJTH OHU SIBJISTFOTCS JIMOO NOPU3OHTAILHO OO BEPTUKAIBHO CO-
CeTHUMMU.

OueBuiHO 0O BEMHEHNE JTIOOBIX JBYX COCETHUX TUIEPOIOKOB IPSIMOYTO/Ib-
HOTO pasbuenus U Taxxke siBjisercs: runepbiokom U. OH HasbiBaeTCs coedu-
HEHUEM ITUX JIBYX TUIIEPOIOKOB.

Topusornmanvrvim (6epmurasvrvim) paspesom eunepbaora P € H(U) upsi-
MOYTOJTBHOTO paszbuenuss U HA30BEM TaKOil TOPH3OHTATBHBIN (BEpTHKAJL-
HBIl) paspe3 MpsIMOYTOJbHUKA P, YTO €ro KOMIIOHEHTHI SIBJISTFOTCS THIEp-
6iokamn U. Kak ropm3oHTANBHBI TaK ¥ BEPTUKATBHBIN pa3pe3 rumepbioka
P 6ynem Takike Ha3bIBATH MPOCTO paspe3om 2unepbaoka P.

lMunepbiiok mpsiMoyrosibHOTO pasbuenus U HA3BIBACTCH 20pU30HMAALHO
(6epmuKaavbho) pazdeaumvim, eI CYIIECTBYET TOPU30HTAIBHBIN (BepTUKAJIb-
HBIiT) pa3pe3 9Toro rumepb/IoKa; B MPOTUBHOM CJIYYae OH HA3BIBACTCS 20pU-
30nMaavho (BEPMUKAALHO) HEPAICAUMDBIM.

lMunepbiiok npsimoyroJibHOTO pa3buenus U Ha3bIBAETCS pa30esumbim, ECIU
oH JinbO rOPU30HTAJIBHO JTUOO BEPTUKAJIBLHO PA3JIENNM; B IIPOTUBHOM CJIyYae
OH HAa3BIBAETCS HEPA3OEAUMBIM.

[IpsimoyrosibHOe paszbreHne HA3BIBAETCS PA3OEAUMBIM, €CIIN KAXKBIA ero
COCTaBHO TUIEepPOJIOK ABILIETCH PA3/IEIUMbBIM.

[IpsimoyrosibHOe pazbueHrie HA3LIBAETCA 00HOPOOHbIM, €CIU KAXKJIbIH ero
OJIOK SBJISIETCS OIHOPOIHBIM MHOYKECTBOM.

1I-pasbuenuem HazbIBaLTCS TAKOE TIPIMOYTOIBHOE pa3brenue, KOTOPoe IB-
JISTETCST OJTHOBPEMEHHO OJHOPOIHBIM U PA3IETUMBIM.

Pasmeprocmubio 1I-pazbrernst Ha30BEM pa3MepPHOCTH €T0 TJIABHOTO THUTEp-
610Ka.

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

ByneBy dpyukimio 6ymem HazbIBaTh MPUGUGALHOU, €CIN OHA TOXKTECTBEH-
HO paBHA KOHCTAHTE, M — HEMPUEUAALHOT B TTPOTHBHOM CJIydae.

Jast onpeie IEHHOCTH TIOJIAraeM, 9TO MEPEMEHHBIE PACCMATPUBAEMBIX Oy-
JeBbIX (PYHKIMI NpUHa/IexRaT MHOXKeCTBY {T1, T2, X3, ... }.
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OueBuHO JIst JIFOOOI 3aBUCSIIEH OT N IEPEMEHHBIX HETPUBUAJIBHON Oy-
nesoit dynxiau f cnpaseinso skitouenne f1(0) x f~1(1) € REC™. Ipsa-
moyromsaK f1(0) x f71(1) HasbIBaeTCH cobemeen LM NPAMOY2ONLHUKOM
byukun f.

OueBUIHO KJIACC PEATUBYIONINX JUHEHHYI0 Oy/ieBy (DYHKITMIO MUHUMAh-
HBIX (DOPMYJI HE 3aBUCUT OT (DUKTUBHBIX TEPEMEHHBIX U OT MTOPSAIKA CJIEI0-
BaHUs CYNIECTBEHHBIX epeMeHHbIX hyHKIun. [losromy mpu onucanum 31oro
KJIACCa MOXKHO CUUTATh, 9TO Jitobasi JuHeliHast OysieBa (DyHKIUS 3aBUCUT OT
Habopa MepeMeHHbIX T1, ..., Ly.

Jlunetinot 6yaesot dynryuet ¢ muoscecmeom obpasyrouuxr I C {1,... ,n},
I # 0, u noxasameaem 6 € {0,1} nazosém bynkuuio

f@. e =P, riedol

ByneBy dpyukmuio 6ymem HazbIBaTh MPOCTO AUHETHOT, €CTIN OHA SIBJISIETCS
onnoit n3 yHkIMit f}s

Yepes @? 0003HaYUM COOCTBEHHBIN IPIMOYTOJBHUK (DYHKITUH f?. 1 nycts
Ni = {a €B"| @, =0}

Bamerum, gro juist a0beix I C {1,...,n}, I #0,ud € {0,1} nmeer mecto
PaBEHCTBO P = N?Gﬂ X N?.

IMpsmoyromsauk L € REC™ nazoséM aunelinvim mHuoocecmeom wn (uc-
HOJIB3Ysl JKAPTOH) AUHETHbLM NPAMOY2OALHUKOM, ECTH CYIECTBYET Takoe k,
1 < k < n, u takue ase nocaenosareaprocta J = I, ..., i u A =61,..., 0k,
aro {1,...n}D 1 D Is,...,D Iy D0, 41,...,0 € {0,1} n BEmOTHEHO pa-
BencrBo L = @‘;i n---N @g’; [Ipu srom uwmcsio k OyneMm HA3BIBATH MOUL-
HOCTNHBLM DAH2OM JTUHEHHOTO MHOXKecTBa L; J — ero nuscnet: capaxmepu-
cuYeckoti NocaedosamesvbHoCmbIo; A — ero geprHeli Tapaxmepucmu4eckot
nocAA0BAMEALYHOCTBIO, [, — MHOKECTBOM €r0 06pasytouwus, O — €ro noka-
3aMeENEM.

Herpyaso mokasarh (MCrmoJib3yst mpocTeiinme coobpazkeHus U3 00aacTu
PEIIeHNsT CUCTEeM JIMHEHHBIX YPABHEHUI), 9TO J/Id JIOOBIX BBINIECYKA3aHHBIX
k, J m A cripaBeiyTHBO BKIIOUEHHE @fi N---N @?Z € REC" u gya jioboro u-
meitaoro muoxkectBa L € REC™ ero MOIHOCTHON paHT U HUXKHSIS U BEPXHSIS
XapPaKTEPUCTUIECKUE TTOCTEN0BATEIBHOCTH OIPEIETIEHBI OTHO3ZHATHO.

Jliis mpon3BObHBIX TeabiXx p u k, 1 < p < k, u mr060r0 Habopa MHOXKECTB
I,.... Iy € {1,...,n} nocrenoBarensuocrs Iy, ..., I, GyneM Ha3bIBATL Ha-
Ya.A0M TIOCTEA0BAaTETbHOCTH 11, ..., [}; TOUHO Takxke Ajs Ja000T0 HabOpa
gucen 01,...,0; € {0,1} mociaegosarensuocts 61,...,0, OyleM Ha3bIBATDH
HAYANAOM TIOCTIETOBATEIBHOCTH 01, . . . , Of.

JIuneiinoe muoxkecreo M € REC™ HazoBéM cobecmeennbim SUHETHbIM N00-
MHO2ICECTNEOM AUHETH020 MHuoocecmea L € REC™, ecoim HUXKHAS XapakTe-
PUCTHYECKAsT TTOCTEOBATETHLHOCTD L SBIAETCA HAYAIOM HUXKHEH XapakTe-
PUCTHYECKON TIOCTeTOBATENBHOCTH M, M BEPXHsIA XapaKTEPUCTHIECKAsT TIO-
CTETOBATELHOCTE L SABJISIETCS HAYAJIOM BepXHEH XapaKTepuCTHIecKOH To-
caenosaTeapnocTa M.
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JIHEITHOe MHOYXKECTBO HAB0BEM IAEMEHMAPHBIM, €CJTU MOIIHOCTD MHOXKE-
crBa ero obpasyromux paBaa 1. B mporuBHOM ciydae HA30BEM ero Hease-
MEHTNADHIM.

Cobcrennoe JUHeHHoe TOAMHOXKeCTBO AnHeiinoro muoxectsa L € REC™
HA30BEM 9AEMEHMAPHBIM, EJTH OHO SIBJISIETCS 9JIEMEHTAPHBIM JTHHEHHBIM MHO-
JKECTBOM.

Samernm, 9TO JUIsT JTIOHOTO JHHEHHOTOo TpaMoyTroabauka L = A X S ¢
MHO2KecTBOM obpazytomux I u sroboro X C I mapa MHOXKecTB So = SN Ng(
u S1 = SN N npencrasnsier coboit pasbuenne ropu3OHTAIBHOA CTOPOHBI
S sroro npsiMoyrosbHuKa. U cylmecTByer emé TOJbKO OHO MOLMHOMKECTBO
Y =TI\ X muoxkecTBa I, 1151 KOTOPOTO CIPABEIMBO paBeHCTBO {Sp, S1} =
{SNNY,SNNL} Tosromy ans moboro pazéuenus: {X,Y} muoxecrsa [
JABE T1apbl TIPAMOYTOJIbHUKOB

{Ax (SNN%), Ax (SANY} n {Ax(SNNY), Ax (SNNL)}

[PEJICTABJSIOT CODOM OJUH U TOT K€ TOPU30HTAILHBIN paspe3 IPsMOYTOJIb-
Huka L = A X S. 91or pazpes HA30BEM AUHETHDBIM 20DUSOHMANDHBIM DA3DE-
3om aunelinozo npamoyzosvnura L, a pasouenne {X, Y} muoxecrsa I — ero
TAPGEMEPUCTNUKOU.

U rouno takxke s joboro pasbuenns {X,Y } muOXkecTBa [ 1B mApBI
Hp?[MOYFOJ'IbHI/IKOB

{(ANN}) xS, (ANN%) xS} u {(ANN)) xS, (ANN}) x S}

OPEICTABISIOT CODOIl OMMH U TOT YK€ BEPTUKAJLHLIA pa3pes IpsMOYTOJILHHU-
Ka L = A x S. Dror paspes HA30BEM AUHETHIM GEPMUKAALHOIM PA3PE3OM
aunetnozo npamoyeosvnura L, a pazbuenne {X,Y} — ero zapaxmepucmu-
Ko,

OueBUAHO XapPaKTEPUCTUKHU JIFOOOI0 JIMHEHHOI0 TOPH30HTAIBHOTO pa3pe-
3a ¢ JII0OOT0 JIMHEHHOTO BEPTUKAIBLHOTO pas3pesa, JIIoO0ro JUHEHHOTO MPsSIMO-
yFOﬂbHI/IKa OoTrpeaesIeHbl OJJHO3HaYHO.

eotinvim paspesom npsmoyroabinka P € REC™ HazoBéM Takyio 9eTBEp-
Ky npsimoyroasaukos C' = {C1,Cq,Cs,Cy} C REC(P), urto jisi HeKOTO-
poro ropusoHTasbHOrO paspesa A = {A1, A2} u HEKOTOPOro BepTHKAJIBLHO-
ro paspesa B = {Bj, Ba} 91010 npgMoyrosibHUKa CIPABEIUBO PABEHCTBO
C ={A1NB1, AN By, AsN B1, AyN By }. Bxoggimue B 9Ty 9e€TBEPKY NPSIMO-
YTOJBHUKE HAB0BEM KoMNoxwenmamu asoitaoro paspesa C. Paspeswst A u B
Oy/aeM HA3BIBATD PA3PE3aAMU, NOPOHCIGOUUMY 08010 paspes C'; a nBOWHO
paspes C' — nopooicdénnvim paspesamu A u B.

OueBuyao s ar0boro aBoitaoro paspeza C npsimoyrosbauka P € REC™
CYIIECTBYET €IMHCTBEHHBIN MOpoxk aarormmit C' TOpu30HTaIBHBIN paspe3 A u
€JIMHCTBEeHHBI TopoxKganmit C' BepTUKAJbHBI paspe3 B 3Toro mpsmo-
yFOJTbHI/IKa.

Marpury

AiNB; AyNB;
AiNBy AsN By
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HA30BEM Mmampuuelt deotinozo paspesa C npsimoyronshuuka P € REC™, no-
POxKJAEHHOrO ropusoHTasbHbiM paspesom A = {Aj, As} u BeprukasbHBIM
paspesom B = {Bj, By} 9T0r0 mpsiMoyroJbHIKA.

JpyruMmu croBaMu MaTpuiieii ABOWHOTO pa3pe3a HA3BIBACTCHI TaKasl CO-
CcTaBJEHHAS U3 KOMIIOHEHT 9TOTO pa3pe3a MaTpHiia pazMepa 2 X 2, 14To Jrdbie
JIBa PA3JIUIHbIE €€ 3JIEMEHTa TOTJIA U TOJbKO TOT/a SIBJAAITCA TOPU3OHTAIb-
HO COCETHUMU MPIMOYTOJIBHUKAMHE, KOT/Ia, OHU HAXOSTCA B OJHON CTPOKE, U
JiroOble 71Ba, pasJjindHble €€ DJeMEHTA TOrJa W TOJbKO TOTJA SBJISIIOTCS BEp-
THKAJIbHO COCEJTHUMHU TPSIMOYTOJbHUKAMHU, KOIJa OHM HAXOJSTCA B OJHOM
crobIe.

SaMernM, 4To MATpHUIla ABOHHOIO pa3pe3a OINpee/ieHa C TOYHOCTBIO JI0
EePECTAHOBKY CTPOK U CTOJIOIOB (B TOM CMBICTIE, UTO JTI06ast MePECTAHOBKA, €6
CTPOK ¥ CTOJIOIOB IPUBOIUT K MATPUIlE, KOTOPas TAKKe siBJIAETCst MaTpuIieit
TOTO K€ JIBOWHOTO pa3pesa).

BoitHol pazpe3 JIMHEHHOTO MPAMOYToTbHUKA L HA30BEM AuneldHbiMm J80U-
HbIM PA3PE3OM ITOTO MPAMOYTOJBHUKA, ECJIM [TOPOKIAIONINE €r0 TOPU30H-
TaJbHBI ¥ BEePTUKAJBLHBIN Pa3pe3bl SBJSIIOTCS JIMHEHHBIMA U UMEIOT OJTHY
U Ty K€ XapaKTEPUCTUKY. Xapaxmepucmukol sunetinozo deotinozo pa3pesa
JWHEHHOTO TPAMOYTOIbHUKS L HAa30BEM OOIIYI0 XapPAKTEPUCTUKY TOPOKIA-
IOMIUX €r0 JIMHEWHBIX Pa3Pe30B.

OdeBuIHO XapaKTEPUCTUKA JH0DOr0 JUHEHHOTO JBOIHOr0 paspesa, Ja100oro
JUHEHHOTO TPAMOYTOIBHUKS OMPEeIeIeHA OTHOZHATHO.

Aesotinvim pazpesom 2unepbaoka P € H(U) Il-pasbuenus U Hazoém Ta-
KO IBOWHOM pa3pes3 MpsiMOyTOJbHIUKE P, 9T0 BCe er0 KOMITOHEHTHI SIBJIAIOTCS
runepbokamvu U.

Topusormanvrwvim (6epmurasvrvim) padpesom -pasbuenus U Gyaem ua-
3BIBATH 000N TOPUBOHTAIBLHBIM (BepTI/IKaﬂbHHﬁ) pa3pes3 IJIaBHOI'O Tuiep-
6s10ka U sT0ro0 pasoueHms.

Hsotinvim paspesom Il-pasbuenua U Bynem HA3BIBATE 000 TBOWHOM pas-
pe3 ryaBHOro rurnepbioka U sroro pazbuenwus.

TopusonrTanbubiil (BepTukanbhbiii) paspes [I-paséuenns U nuneitHOro MHO-
xecTBa L HAB0BEM AuHEUHbIM, €CIN OH ABJISAETCH JTHHEHHBIM TOPU30HTAIb-
HBIM (JINHEHHBIM BEPTUKAILHBIM) PA3PE30M TJIABHOTO THIIEPOIOKA U=1L
9TOTO pazdmeHns.

Jpoitnoit pazpes Il-pazduenus U naunetinoro muookectBa L HA30BEM AU-
HeliHbLM, eCJTM OH SIBJISETCS JIMHEHHBIM JBORHBIM Pa3Pe30M TJIABHOTO THIEP-
6a0ka U = L s10T0 pasbuenus.

[I-pazbuenne HA30BEM cosepuieHHbLM, €CIU KaXKbIil ero BJIOK SBJISIETCS
[EHTPUPOBAHHBIM MPSIMOYTOJBHUKOM.

[I-pazbuenue JuHEITHONO MHOXKECTBA HA30BEM AUHETHbIM, €CIIN KaXKIbIi
ero OJIOK SIBJISIETCS SJIEMEHTAPHBIM COOCTBEHHBIM JIMHEHHBIM [TOJIMHOXKECTBOM
3TOT'0 JINHEHAHOrO MHOXKECTBA.
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st jir060r0 HEvJIEMEHTAPHOTO JuHEeHOro npsmoyrosbauka L € REC™ ¢
MHOKeCTBOM 00pasytonmx I u mobbix X C I, X # 0, ud € {0,1}, cobersen-
HOE JIMHEHHOE OJIMHOXKECTBO L N QD% JIMHEAHOrO MHOXKecTBa L 0003Ha9nM
qepes Lg(.

IMpsimoyromsauku Py, Py € REC™ HazoBém 20pusonmanvho (6epmukaiso-
HO) CMENCHBLMU, CTTM BEPTUKAJIBHBIE (TOPU30HTAIBHBIE) UX CTOPOHBI HMEIOT
HEIYCTOE TIePECETEHUE.

Byaem roBoputh, uro asa runepbaoka P, K € H(U) Il-pa3ouenus U saB-
JISTIOTCS 63AUMHO NPOCTbLMY, €CIHA MO0 OHU SBISIOTCS TOPU30HTAIBLHO CO-
ceanumu u Jitobbie jaBa 6a0ka Q € P u T C K sroro pasdbueHus siBASIOTCs
TOPU30HTAJIBHO CME2KHbIMU HIPAMOYT'OJIbHUKAMU; JTI/I6O OHU dABJIAIOTCA BEPTHU-
KaJbHO cocequnMn u jrobsie a8a 6yioka (Q C P u T C K 3toro pasbuenus
SIBJISTIOTCST BEPTUKATBLHO CMEXKHBIMHU MTPSIMOYTOJTEHUKAMH.

Hsoitroit paspes runepbsoka [l-pazbuenus U HazoBEM npocmovim, eciau
JI00BIe JIBE COCETHUE KOMIIOHEHTHI 9TOTO PA3PE3a SIBIASIOTCS B3aUMHO TTPO-
cteiMu runepbaokamu U.

PesynbraToM HACTOAIIEH CTATHY SIBISTIOTCST CJIETYIONINE TPU TEOPEMBI.

Teopema 1. Illpu 41060M UCAOM NOAOAHCUTNEABHOM T A0O0E COBEPUEHHOE
II-pasbuenue 106020 Hearemenmaprozo aunetinozo muoxcecmea L € REC™
umeem eduncmeernnvili deotinott paspes. Imom paspes ACAACTNCA AUHETHBLM.
Eeau mmoocecmso I C {1,...,n} u wucao 6 € {0,1} asamromecs mmo-
olcecmeom 0bpasyrowux U noxadamesem L coomeememeento, o pasbuenue
{X, Y} mnoorcecmea I — xapaxmepucmukoti smozo aunetinozo 0601n020 pas-

pesa, mo Mampuya
0 D1
(L-éf Ly ) M
LY LX

ACAACTNCA €20 Mampuqeﬁ.

Teopema 2. IIpu at06om uyeaom noaoosicumesvrom n aoboe 1l-pazbuerue
2100020 aunetinozo mnoocecmsa L € REC™ mozda u moavko mozda asan-
EMCA COBEPULEHHBIM, K0200 OHO AGAAECTNCA AUHETIHDIM.

Teopema 3. Ilpu a1060Mm yeasom nosoxcumesbHom n d80UHOT paspes 106020
coseputennozo 1l-pasbuenusa 4106020 HEINEMERMAPHO20 AUHETHO20 MHOMCE-
cmea L € REC™ asaaemca npocmobim.

3 JlokazareabCTBO Teopemsbl 1

YTo0B! HE TIEperpyKaTh U3I0KEHNE, OTPAHUIUMCH JTOKA3ATETHCTBOM TE0-
pemb B qactHoM caydae L = @1 = NI x NL |I] > 1, (1. e. B caywae nesme-
MEHTapHOTO JITHEHHOTO MHOYKECTBA C MOMIHOCTHBIM PAHTOM 1 U TTOKa3aTeseM
1). B obmmem ciaydae 10Ka3aTeIbCTBO OTIHYAETCS JIUITD DOJIBIIEH TPOMO3I-
KOCTBIO, HO OIIMPAETCH HA T€ YKe CaMble UJEH U MPOBONUTCS aHAJIOTHIHO.

IIycte U — npousBosibHoe coBepiiienHoe [I-pazbuenne npsimoyroisuuka L.
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Jlemma 1. Ipu aobom I C {1,....n}, I # 0, w060t sunetinot npamo-
yeoavnurx K € REC™ ¢ mmoocecmsom obpasyrowux I umeem poeno |I| pé-
bepunr duazonaneti no 00not 0a Kasicdozo underca i € 1. Onu nonapro He
nepecexalomea u codepacam ece npunadsescauwjue K pébpa xyba B™.

Joxasameavcmeo. Jlemma 1 oueBugHBIM 00PA30M BBITEKAET U3 OMPEICICHUST
JUHEHHOTO TPAMOYTOIBHIKS C MHOXKECTBOM oOpa3yrommx 1. U

Jlemma 2. Jhobotl uyenmpuposannvili npamoyzosvnur P € REC™ umeem
eduncmeentyro pébepryto duazonaab. OHG COJepaHcum 6Ce NPUHAOAEHCAULUE
P pébpa xyba B™.

Joxazamesvcmeo. Tlo ompeseennio MeHTPUPOBAHHBIN MPIMOYTOJBHUK P
MMeeT Takyio pE0epHy0 auaroHajb 1), 9T0 JJisT HEKOTOPBIX 4, § BBITTOJHEHO
Britouernne D C Rg. HenocpencrBenno u3 onpemesienuii ciaeayeT, 9T0 MHO-
JKeCTBO Rf SABJIeTCsT PEOEPHO TUAroHAIbI0 NPIMOYTOJIBHUKA Xf. [TosTomy
cripape B0 BROUeHne P C Xg. Kpowme Toro oueBmaHO CIipaBemmBO pa-
BEHCTBO X? ?6?1 x N9 i = ?i}' ITo nemme 1 juHEHHBIH TPAMOYTOIBHUK

(ID‘Si} = Xf UMeeT eINHCTBEHHYI0 PEOEPHYIO JUArOHAb U HE COJEPXKUT HU
KaKWX Jpyrux pébep kpome pébep 3Toit muaronasu. CaenoBaTesbHO TO Ke
caMoOe CIIpaBeIIuBO u s P. O

Jlemma 3. Ecau das nexomopwz i € {1,...,n} u~y € B"™ yenmpuposarmvii
npamoyzorvnux P € REC™ codepoicum pebpo (y,v + €'), mo cnpasedaugo
exaovenue P C XZ"@l.

Jokasameavcmso. Tlo ompenenenmio pebpo (7,7 + €') TpHHAITEIKAT MHO-
weerBy RYE1A 1o nemme 2 OHO TpHHAIEKHUT €IMHCTBEHHOM DPEGEpHOIL
muaronagun D npamoyroabiuka P. CireoBaTelbHO CHPaBeIINBO BKJIIOYE-
e D C R;”@l a, 3HAYUT, U BKIIOueHue P C X;”@l. O

Jlemma 4. [nasund eunepbrox U cosepwennozo 1l-pasbuenua U npamo-
yeoavruka L asasemes cocmasrbim.

Joxasameavcmeo. Tlpenmonoxum mpoTUBHOE: TUIaBHBINH rumepdbaok U = L
HE ABJIdeTCA COCTABHBIM, T. €. OH AdBJIACTCA IJIEMCHTAPHBIM. TOI‘,ZLa IO Oo1mpe-
Aenenuto jyist nexoropeix ¢ € {1,...,n} n é € {0,1} semonneno B/OUeHNE

UcC X?. 3 pasencts U= N9 x N1 u X0 = N‘ﬁl ?i} caenyer |U| = 1X9).

TTosromy cupaBemimBO PaBEHCTBO U= X‘S Ho »T0 nmporusopeunt Tomy, aT0
o jleMMe 1 auHeNHBIE TPIMOYTOIBHUKA N0 x NE = <I>1 u N?eil ?i} = (I)?:i}

umeror coorsercreerto |[I| > 1 u [{i}| = 1 pébepubix guaronaseii.

Jlemma 5. /6ot 2opusonmanbnsid u 4106010 eepmurasvroll paspes cosep-
wennozo -pasbuernus U npamoyeonornura L asazemea sunelnvim.

Aokazamenavcmeo. Pazbepém cirydaii TOpH30HTATBLHOTO pa3pesa (cirydaii Bep-
THKAJBHOTO pa3pesa paccMmarpubaercsd axasorndno). Ilyere C = {Cy, C1}
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9TO NPOU3BBOJIBHBII TOpU30HTAMLHBIA paspes3 [I-pazbuenus U (r. e. ropu3oH-
TaJbHBIN pa3pe3 IVIABHOTO ero rumnepb/Ioka U= N? X N})

Yepes Sy u S1 0603HaAUNM TOPUBOHTAJIBHBIE CTOPOHBI KOMIIOHEHT COOTBET-
creernno Cy u C paspesa C. Torma o4eBHIHO BBIIOJIHEHBI PABEHCTBA

C()ZN?XSQ, ClzN?XSh 50051:@, S()USlzN}.

IMokazxkem, aro pius mHexkoroporo pasbuennst {X,Y} muoxkecrsa I cnpases-
JINBBI PABEHCTBA

So=N}nN% u S =NjnNk. (2)

DT0 O OmpeeSeHr 0 U 03HaYaeT, uTo C' IB/ISeTCS JTUHEHHBIM FOPU30HTA b=
HBIM paspe3owm runepbioka U a, 3uaquwnt, u [I-pazduenus U.
st nponssosibhoro J C {1,...,n}, J # 0, MmaOXKeCTBO

By={aeB"|Vie{l,...,.n}\J «; =0}

Ha30BEM nodkybom kyba B" ¢ muooicecmsom obpasyrowux J.
Hnst mpomzsosbibix o« € B", 1 A,G C B" wepes a+ A, A+au A+G
0003HAYUM MHOXKECTBA

a+A=A+a={a+p|eA} uw A+G={a+8|acA e}

Ipepnoxenune 1. Jlaa arwbozo v € N? cywecmeyem makoe pasbueHue
{X,Y'} mnoorcecmesa I, wmo cnpasediusv, 6KA104€HUA

v+ (NyNBy)CS u v+ (NxynBx)C Si. (3)

Jloxazameavemeo. N3 memmer 1 coreyer,9To Kaxkaast CTPOKA MPAMOYTOJIb-
anka L = N? X N} cogepxkuT posHO |I| pébep kyba B™. U1 Gosee Toro s
Kaxkaoro ¢ € I cpenm atmx pébep mMeeTcss POBHO OZHO pebpo HaIpaBIEHUS
1 € I. Tlosromy mig mpOM3BOJBHOTO Y € N? CTPOKA C WHIEKCOM 7y COAEP-
wut |I| pédep (7,7 + e'), i € I. B xadgecTBe COOTBETCTBYIOMETO 3TOMY 7Y
pasbuenusi {X,Y } muoxecrsa I paccMOTpUM Hapy MHOMKECTB

X={icl|(v,y+e)eCi} n Y={iel|(y,y+e) e}

Hpyrumu ciiopamu X 3T0 MHOXKECTBO HOMEDOB HAIIPABICHUHN Tex pébep cTpo-

KI -y, KOTOpbIe puHaaIeKaT KoMmnornente C1, a Y — kommouenTe Cy pa3pesa
C'. Torna

E,(X)={(y,y+e)|icX} nu E,(Y)={(y,y+e€)|icY}

€CThb COOTBCTCTBCHHO MHOXKECTBO JI€2KaIlluX B Cl 1 MHOXKECTBO JIeXKallllX B
Co pébep cTpoKH 7.

B cuny pemmbr 2 1i060it MEONTHN HEMYCTOE TTepecevueHne o CTPOKON Y
610k coseprtierroro Il-pazbuenne U comep:KuT POBHO OJHO pebpo u3 3Toit
crpoku. ITosromy crpoka 7 mepecekaer posuo |I| 61oro U. Kpome Toro
OYEBUIHO 00bEINHEHNE TOPU3OHTATBHBIX CTOPOH OJIOKOB, COMEPIKAIIUX DED-
pa u3 E,(X), pasro Si. CrexosarensHo [uist yoboro o € Sp CyIiecTByer
Takoe i € X, 9T0 cToNbeI ¢ WHAEKCOM (v TTPSIMOYTOIBLHUKA L Tiepeceraer co-
nepskammit pe6po (7, +e') 610k pas6uenns U. B city memMbl 3 3T0T 610K
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;@1

BKJIIOYAETCS B X?Z@ u, 3HaunT, o = y; B 1. Takum obpasom st J1000T0
o € Sp cymecTByer Takoe ¢ € X, UT0 CIPaBEInBO PABEHCTBO o = ¥; @ 1.
IosTomy B cunty paencts SoNS; = 0 u Sop U S; = N} cipasenymeo Brtto-
TeHUe

{a eN}|Vie X a; =} C So.

Kpowme toro u3 onpejenenus noaxkyba By u u3 toro, uro napa {X,Y} as-
agerca pazbuenmem MHOXKeCTBa I, ceayeT pPaBeHCTBO

v+ (Ny NBy) ={a €N} |Vie X a; = 4}

IosTomy crpaseymeo Brmodenne v + (N4 N By) C Sy, T. e. cpaseamso
nepBoe u3 BKIOUeHNi (3).

Touno Takxke O0bLEIMHEHHE TOPU30OHTAILHBIX CTOPOH OJIOKOB, COIEpIKa-
mmx péépa n3 E,(Y'), paBro Sp. CrenosaresnsHo j11s jo6oro € Sy cytie-
cTByeT Takoe j € Y, uro §j = v; @ 1. llosTomy cnpaseymBo

7+ (NYNBx)={BeN;|VieY B =} C S,
T. €. CIIpaBe/InBO Bropoe u3 BKodeHuit (3). O

IIpepsioxkenune 2. Ecau das nexomopozo wnabopa vy € N(} U HEKOMOPO2o
pasbuenua (X,Y) mmoocecmea I cnpasedauswv sxarouenua (3), mo u npu
scer o € (N4 NBx) u B € (N).NBy) das nabopos y+a uy+ 3 cnpasedauene
BKANOUEHUA

(v+a)+(NyNBy) S Sy n (y+8)+(NxNBx) S S, (4)

Joxasameavemeo. Tlycrs s nabopa v € N u paséuenns {X,Y} muoxe-
crea I cupasejuBbl BKOUeHUs (3).

Jnst mpoussoastoro a € (NS NBx) sokaxkem nepsoe u3 sriouennii (4).
W3 oueBuypnoOro BRIIOUEHNS (Ng( NBx) C N? caeayer a € N?. Suagur,
cupaseuso Brimovenne (v + o) € NY. CresoBaTenbHo 10 Npe/IOKEHUTO
1 cymectByer Takoe pasbmenne {X' )Y’} mHO)ecTBa I, UTO CIIpaBeUBEI
BKJIIOUEHUW A

(Y+a)+ (N3 NBy) C Sy u (y+a)+ (N NBy)CS;.  (5)

[TosTomy, uToGbI JOKA3aTh MEpBOE U3 BKIOUEHUIH (4), T0CTATOYHO JTOKA3aTh
pasercTBo X' = X (ouesnuno u3 X' = X cuexyer Y/ =Y).

[Tpeanonozkmm nporusaoe: X' # X. Torma BO3MOXKEH OIUH U3 CIEIYIO-
mux aByx caydaes: X C X mma Y/ N X # (.

B nmeppoM ciydae 09€BMIHO BBLINOJHEHO HepaBeHCTBO X' NY # (). na
npon3sosbHoro i € X' NY u3 i € Y crenyer e € N%/ N By. Orcioma n u3
[EePBOTO W3 BKJIIOUEHNUH (3) CJIEIYIOT BKITIOTEHHS

v +e' €+ (NyNBy) C Sp.

Kpome toro uz X C X' caenyer (N% N Bx) C (N%, N Bx/). Ilostomy
cipageneo BRIogenne a € (NS, N Bx/). 3uauut, juis BLIeyKazaHHOTO
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i€ X'NY uzi€ X cuiepyer (a+e') € (N§, NBxr). Orciona u uz sroporo

u3 BKJIKOYeHUi (5) CIeAy0T BKIKOUEHUS

vt+e =(y+a)+(ate)e(y+a)+ Ny NBy)C S

Ho sro nporusopeunt pasenctsy So NSy = 0.

Bo BTopom ciaydae s nponssobHOro ¢ € Y/ N X u3 sriaodenus i € Y/
cnesyer € € Ny, N Bys. Orciona u u3 nepsoro u3 sriouennit (5) ciegyor
BKJIFOUEHU A

(y+a)+e € (y+a)+ (N3 NBys) C Sp.

Kpowme Toro nz siovenuii i € X ua € (Ng(ﬁBX) caenyer a+e' € N}(HBX.
OTcroa 1 W3 BTOPOTO U3 BKJIOYCHUI (3) CICAYIOT BKIIOUCHUS

(v+a)+e =7+ (a+e)er+ (NyxNBx) C S

D10 TakzKe IPOTUBOPEUuT paseHcTny Sy N Sy = ().

CireioBaTeILHO HAIE TIPETIONOKEHNe HEBEPHO W, 3HAYHT, CIIPABEJTABO
pasencteo X' = X. Teproe u3z Bmovennii (4) nokazano.

st npoussossuoro 3 € (N NBy) sropoe us srmodennit (4) nokasbisa-
€TCd aHaJIOIUYHO. O

IIpengioxkenue 3. /as a060z20 pasbuenus {X,Y } mnoorcecmea I cnpased-
AUBHL PABEHCTNEG

NinN% = |J (a+(NynBy)),
aeNYNBx

NinNx = |J (B+(NkxnByx)).
5€N%QBY

Zoxasameavcmeo. Ilpennoxenne 3 aBiaseTca CIeACTBUEM OYEBHUIHBIX Pa-
BCHCTB

NiNN% =N% NNy = (NG NBx)+(NynBy) = | ) (a+ Ny NBy)),
aeNYNBx

NinNkx =N,k NNy = (N, nBx)+(N$nBy) = | J ((NkxNBx)+5).
ﬁGNQ,ﬂBy

O

Jlemma b gapistercst TPOCTHIM cieAcTBueM npetoxkennit 1, 2, 3. IeticTeu-
TeIbHO 110 mpejytokennio 1 qst v = (0,...,0) € N(I) CYTIECTBYET TaKOe pa3-
6uenne {X,Y} MuHOKecTBa I, 4TO CHPaBEIIMBBI BKIIOUEHNST

’Y+(N%/0By)g50 u ’y—i—(N}(ﬂBx)gsl
CrefoBaTeIbHO B CHILY TIPEAJIOKEHNH 3 1 2 nMeeM

NinN% = | (@+®ynBy))= |J ((v+a)+(NyNBy)) € So,
aeNYNBx aeNYNBx
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NinNy = | B+®©kxnBx)= |J ((v+8)+{NxnBx)) C Si.
BENY.NBy BENY.NBy

IlosTomy crupaBeaIuBLI BKIIOUEHN N} N Ng( CSom N 11 N Nﬁ( C S1. Oue-
BUJIHO 3TH BKJIIOUEHWS] PABHOCHILHBI DABEHCTBAM (2). (]

JlemMma 6. Ecau cyuwecmeyem 20pudonmasvhvili paspes cosepiuernozo 11-
pasbuerus U npamoyzosvrura L, mo on asasem eQUHCMEEHHLL €20 20PU-
30HMasvHbuM padpesom. H ecau cywecmseyem eepmukasvHbill pa3pes amoeo
PA3OUEHUA, MO OH ABAZEM eUHCMEEHHDL €20 SEPMUKAALHBIM DA3PEIOM.

Jlokasameavcmeo. Paccmorpum ciryuaii TOpu3oHTAIBHOTO paspesa (cayuait
BEPTUKAJBHOIO PACCMATPUBAETCS AHAJIOTMYHO). [IPeno10KumM IpOTUBHOE:
CYIIECTBYIOT /1B PA3/IMYHBIX ropu3oHTanbHbix paspesa {Cy, C1} u {To, 11}
cosepienuoro Il-pazdouenus U npsimoyroasuuka L. Torma mo jemme 5 06a
OHW SIBJISIIOTCST JuHedHbIME ¥, 3Ha4nT, |Co| = |C1| u |To| = |T1|. osTo-
My ouesugno Co N Ty # O m mapa mpamoyroabnukos Ko = Co N Ty u
Ky =T U (Cy\ (CoNTy)) npencrasmsier coboii TOPU30HTATBHBIN paspes
II-paz6uenus U. Ilo semme 5 3roT paspes spisiercs auHeitrbiM. Ho 310 mpo-
THBOPEINT OUeBHIHOMY HepaseHCTBY |Ko| < |Ki|. CremoBarenbHo Harre
[PEJIIOJI0KEHEe HEBEPHO U, 3Ha4uT, [I-pazbuenusa U MoxkeT uMerh He 60JIb-
IIIe OJIHOI0 TOPU3OHTATBLHOTO pa3pesa. O

Jlemma 7. Ecau das nexomopozo pasbuenua {X,Y } muoocecmea obpasy-
wowux I npamoyzonvrurae L cosepuwennoe 1l-pasbuenua U smoeo npamo-
Y20ADHUKA UMEET, AUHETHBLT 20PU3ORTNANGHLT PA3PES ¢ TAPAKMEPUCTIUKOU
{X,Y}, mo ono makowce umeem u auneldnud sepmukasvuod paspes ¢ mod
orce zaparmepucmukot. pu § = 1 mampuya (1) asasemca mampuuet; no-
PO2HCOEHH020 IMuMU J8YMA paspesami deotinozo paspesa 11-pasbuenus U.

Jokasameavemeo. Uepes C = {Cp, C1 } 0bo3HauNM JMHEHHBIHA TOPU3OHTAIb-
HbI pazpes ¢ xapakrepuctukoii { X, Y} cosepuientoro Il-pasbuenust U. TTo
ompenesennto C BASETCS JIMHEHHBIM TOPU30HTAJILHBIM Pa3pPe3oM C Xapak-
tepucrukoit {X,Y} rimapnoro runepbioka U = N9 x N} sroro pas6uenus.
Yepes T' = {Tp, 11} o6o3HaunM JuHeiHbINH BEPTUKAJIBHBIN pa3pe3 ¢ TOH ke
XaPAKTEPUCTUKON TTPAMOYTOIbHUKA [ = N(I) X N}. Yepez W obozmnaamm 1mo-
poxkéunbiit paspesamu C u T aBoitHON paspes npsmoyrosbauka L. Torma
IO OIIpeaesIeHnIo 1 B CI/IJ_[y OY€BUIHBIX PAaBEHCTB

NINNS =N} nNL, NjnN§y =Nj NNy,
NIANL =NIAN}, NYANY =NINNY
BLBIIIOJIHEHDI PAaBEHCTBA
Co = N9 (NINN%) = NOx(NINNL), € = NOx(NINNL) = NOx(NTnNY),

Ty = (NINNL)xNE = (NONND ) <N, 7 = (NO9NNS ) xNT = (N9NND ) x N
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Ilosromy juta marpuibl gBoitnoro paspesa W cnpaBeijinBbl paBEeHCTBA

ConTy CiNTy .
ConTy CinTy)

(NOANL) x (NFANS) (N9NNL) x (NEAND)
((N?mNOY)x(N}mN@ (N9 N NS) x (NFnNL ))
(N x NN (N x NS) (N2 x N (NL x NY)
<(N9 x NHA(NY x NL) (N9 x ND) n (NG x NX)>

(L N @% LN @%) (LO L%) ‘
LNn®y, LNy L L%
T. e. mpu 0 = 1 marpumna (1) siBasteTcst MmaTpuieit aBoitHoro paspesa W.

Iloxaxkem, 9TO BepTHKAALHLIN paspe3 1’ mpaAMOYTOJbHWKA L dBasSeTCS
BepTuKajgbHbIM paspe3om ll-pazduenusa U, 1. e. uro sr0b6oit 610k U BKJIIO-
qaerca snbo B Ty smbo B T1. as 5TOro m0CTATOYHO A0KA3aTh, ITO JJIs
nponssoabHoro Q € U ms mepasenctsa, Q N Ty # () ciegyer BKIOYeHue
Q C Ty. Hoxaxkem 3710.

B cuny toro, uro paspes C siBAsieTCsl TOPU3OHTAJBHBIM pazpesom 1l-
pasouenus U, cupageiueo omgHo u3 Braooudennit (Q C Cy wan @Q C C;. Bes
orpannuenus obmrocTr mojaraeM @ C Cp. 3aMerwm, 9TO TIPSMOYTOJBHUK
Cy siBasiercs coepmuennem (06bLeIMHEHNEM ) BEPTUKAIBHO COCEITHUX KOMIIO-
HEHT Lg( =CoNTIpn L%/ = Cy N1} gpBoitroro paspesa W. Kpome Toro us
nepasencta Q N Ty # 0 cnenyer Q N LY # 0.

Ipenmonoxkum, aTo u QN L%, # (). Torma 049eBUAHO TAPa MTPAMOYIOTHHU-
KOB () N Lg( u@nN L%/ npeJicTaBseT cobol BEPTUKAJBHBIN paspes mpsMo-
yrojbauka (. W, 3naquT, equHcTBeHHast pébepHas nuaroHans D 1eHTpupo-
BaHHOTO MPSMOYTOJIbHUKA () IMeeT HelrycToe Tiepecedenue Kak ¢ LY (mmumeii-
HBIM TIPSIMOYTOJILHIKOM € MHOYKeCTBOM obpasytonux X ) tak u ¢ Li, (nmmeii-
HBIM TIPAMOYTOJIBHUKOM ¢ MHOXKECTBOM obpasytonmx Y'). CiaemoBarennHo mo
aemme 1 gia wagekca k gmaronasm D cupapemimBo BKaoderne kK € X NY.
Ho sro nporusopeunr tomy, uro napa {X,Y} ssaserca pasbuenuem MHO-
xkecrea, I u ciaegosarenbno X NY = (). Tlosromy Hallie mpejanoJioxKeHue
nesepro u, snauut, Q N L, = 0. CieposarenbHo cupaseiiMBo PaBEHCTBO
Q=QNLY =QN(ConTy) = QNTp a, 3Haunr, n pmouenne Q C Ty. Uro
u TpeboBaJIOCh JI0Ka3aTh.

Takum obpazom JjokazaHo, 4TO 1’ SABASETCH JIMHEHHBIM BEPTUKAJIBHBIM
paspesom ¢ xapakrepucrukoit {X, Y} II-pazbuenns U. Orciona 1o onpeje-
JIEHWIO CJIEIYET, UTO U MOPOXKIAEHHBIN paspesamu C' u T asoitHoit pazpes W
SIBJISIETCS JTUHERHBIM TBOWHBIM paspe3om [I-pazduenna U. ([

JIemma 8. Ecau das nexomopoeo pazbuenus {X,Y } mnoorcecmea obpasyro-
wux I npamoyzosvnuka L cosepuennoe 1l-pasbuenus U amozo npamoyzonn-
HUKQ umeem Aunetinsl eepmukaivuvl paspes ¢ capakmepucmurot { X, Y},
Mo OHO MAKHCE UMEEM U AUHEUHDIT 20pU3OHRMAAbHBIT paspe3 ¢ mol dice
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zapaxmepucmurol. pu § =1 mampuya (1) asasemca mampuyet nopooic-
JEHM020 amumu dsymaA paspesamu 060tinozo paspesa Il-pasbuenus U.

Hoxaszameavcmeo. JlokazaTesbCTBO JEMMBI 8 aHAJOTUYHO JI0KA3ATEbCTBY
JIEMMBI 7. O

Teopema 1 sgBasieTcs TPOCTHIM ciencTBueM jemMm 4, 5, 6, 7 u 8. HeticTBu-
TeJIBHO 110 JieMMe 4 raBHbIN Tuiepbiok cosepiiennoro Il-pazbuenus: U sB-
JISIETCS COCTABHBIM. 3HAYUT, 110 OIPEIEJIEHUIO OH SIBJIAETCS Pa3AeuMbIM. be3
orpaHUYeHust OOIITHOCTH [OJIAraeM, 9T0 OH UMEET TOPU30HTaIbHBIN pa3pe3 C.
Ilo onpenenenuto C' sBisieTcss ropu3oHTaIbHBIM paspe3om [I-pazbuenus U.
Ilo memme 5 om aBmgerca mumeitabiM. [lo geMwMe 7 cymmecTByeT JUHEHHBIH
BepTUKAJBHLIN paspe3 T’ pas3buenus U c Toii ke xapakTepucTukoit ato u C'.
TTo nemme 6 pazpes C aBJIsteTCs €IMHCTBEHHBIM TOPU30HTAIBHBIM, 8 Pa3pes
T — equHCTBEHHBIM BepTUKAILHBIM paspe3om II-pazdouenus U. [Tostomy mo-
POXRIEHHBIN UMU aBoitHON paspes Il-pazbuenns U aBaseTcs eqMHCTBEHHBIM
u smnedinbiv. [To siemme 7 marpuna (1) npu § = 1 sBaistercst MaTpurieii 5Toro
paspesa.

4 Jloka3aTeJIbCTBO TEOPEMBI 2

[Tyets L. € REC™ — npouw3BOBHBIN JTUHEHHBINH TPSIMOYTOJIBHIK ¢ MHO-
KecTBOM obpasytomux | n mokazareseMm d. U mycts U — mpou3BoOIBHOE €T0
II-pazbuenne.

JoxaxkeM J10CTATOYHOCTD: U3 JimHeliHocTu U cieyer ero cOBepIieHHOCTb.
Paccmorpum npowsBostbblit 6710k @ numeitnoro [-paszbuenna U. [lo ompe-
JTeeHuto () SIBJISeTCS 9JeMEHTAPHLIM JUHEHHBIM TPAMOYTOJIBHIKOM, T. €.
MOIIHOCTH MHOXKeCTBa J ero obpazgytommx pasha, 1. 3uauut, mo jgemme 1
OH MMeeT eWHCTBEHHYIO pébepuyto quaronaab D. Hepes j obozHadamm e1mH-
CTBEHHBIN 3/IEMEHT MHOXKECTRA J, 9epes3 0 — MoKa3aTe/ b IPIMOYTOIBHUKA ().
N3 ompenesnenns TUHEAHOTO TPAMOYTOJIBHUKA C MHOXKECTBOM 00Pa3yIONINX
J = {i} u nokazaresem o ciaexyer Briarodenue @ C o7,y = X7. Ouesnzgno
MHOKecTBO RY dABsigerca pébepHoit nuaronaspio npamoyronbauka X7 . [lo
aemMe 1 TUHEHHBIH TPAMOYTOJIBHUAK @f{’i} = X7 nMeeT eIMHCTBEHHYIO pEbep-
HYIO JUATOHAIbL, U BCE NpuHaIekKamme eMy péopa kyba B™ npunasmexar
s10il tuaronasu. Iloaromy cupasenuso pritodenne D C RY. Cienosaresib-
HO () SIBJIETCS TEHTPUPOBAHHBIM ITPAMOYTOJBHUKOM. UT0 u TpeboBaIoCh
JoKazark. JlocTarouHOCTh JOKa3aHa.

Jokaxem HEOOXOAUMOCTD: U3 coBepIineHHocTr U Caeiyer ero JIMHERHOCT .
JlokazaTeabCTBO MPOBEIEM UHIYKITHEH TI0 MOIITHOCTH MHOXKECTBa 00pa3yio-
mmx I TuHeHHOTO TPAMOYTOILHUKA L.

ITycts |I| = 1. Torma mo jemme 1 TpsIMOYTOIBHUK L HUMeeT € TMHCTBEHHY O
pEGEPHYIO IMaroHa b W He COAEPXKUT HU KaKnuxX Apyrux pébep Kpome pédbep
9TOl MuaroHasu. ITo OUEBUIHBIM 0O6pa30M O3HATAET, 4TO coBepineHHoe [1-
pasbuenue U npsimoyrojibauKa L cocrouT u3 eamHcTBenHOTO OJ10Ka Q) = L.
Kpowme Toro mo ompezneneHnio saeMeHTapHBIN JUHEHHBIN TPIMOYTOJBHUK L
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ABJIAETCA CBOUM CO6CTBeHHbIM JIMHEHHBIM IIOAMHOZKECTBOM. C.He’ZLOBaTe.HbHO
U = {L} saBasierca suneiinbiv I-pazbuennem L. Yo u TpeboBaiocs joka-
3aTh.

[Tar ¥HIYKIMH OMHPAETCST A CIEIYIOMIee TPOCTOe YTBEPIK IEHHe.

JIemMma 9. Jloboe cobemeennoe aunelnoe nodmmodrcecmeo a106020 cobem-
BEHHO020 MUHETHO20 NOOMHONCECTNEG A106020 MUHETHO20 NPAMOYLOALHUKG A6~
AAEMCA COOCMBEHHVIM SUHETHBIM NOOMHONCECTNEOM IMO20 NPAMOY20ALHU-
®Ka.

Joxasameavcmeo. Ilycts muneitabrit mpamMoyroabauk K aBiisercst COOCTBEH-
HBIM JIMTHEHHBIM [TOAMHOXKECTBOM JIMHEHHOTO mpamoyroabauka L. U mycts
JINHEWHBIN TPIMOYTOJBHUK () SBJIsIETCS COOCTBEHHBIM JTMHENHBIM MOLMHO-
KecTBOM Juueiinoro npsmoyroybauka K. Hepez I, J u F' 0bo3HaqmM HUAK-
HUE XaPaAKTEPUCTUICCKHE TTOCIE0BATEBHOCTH TPAMOYToabHuKOB L, K u )
coorBercTBerHHO Torna 1o onpeneIeHuIo IOC/IeI0BATEIbHOCTD | SIBIISIeTCS Ha-
JAJ0M TIOCTET0BATENBHOCTH J, U TOCTeI0BATEIBHOCTD J SIBASETCS HATATIOM
nocaenoBaTeabHocTu F. IlosTomy mocienoBaTeTbHOCTD I SIBISETCS HATATIOM
nocyenoBareabaocTu F. To e camoe KacaeTcs u BEPXHUX XapaKTepUCTUIe-
CKUX TIOCJIe0BaTeIbHOCTel TpaMoyroabanKoB L, K u (). 3uaduT, 1o orpe-
JIEJIEHUIO JTUHEHHBIN TPSIMOYTOJbHUK () sIBJIeTCs COOCTBEHHBIM JIMHEHHBIM
DOAMHOXKECTBOM JIMHEMHOTO TPSIMOYTOJIbHUKA, L. U

IIycte m > 1 u gnsa awboro [I-pazbuenus U j060ro JIMHEHHOTO MPSMO-
yroapauka L ¢ MHOXKecTBOM obpasyromux [ jgokazaHo, uro mpu |I| < m
u3 coBepiienHoctu U ciiesiyer ero suneiHocTh. [lokaxkeMm, 4To TOraa u mpu
|I| = m u3 coBeputennoctu U cireiyeT ero JUHEHHOCTS.

[Iycrs |I| = m. Ilo Teopeme 1 cyiecTByeT euHCTBEHHbIH JTUHEHHbIN TBOII-
HO¥1 pa3pes cosepinennoro [I-pazbuenus U npsamoyroabuuka L. Oboznadanm
ero W. 11 nycrs pasouenne {X,Y} mHoxkecrBa I — xapakTepucruka paspe-
sa W. Torma no Teopeme 1 marpuna (1) sasasiiorca marpuneit paspesa W.
Kommonentamu W sBiisiiorcst eé stements — npsavoyroabauku LS, L, LY.
L. Ouesumno Bee oHn gBsIOTCS THUNep6aoKamMu U, B COOTBETCTBYONIHE UM
OpSMOYTOJIbHBIE (DPArMeHTHI

Uy =U|L%, Uy =UlLY, UY=U|LY, Uy =U|Ly

sByigroTcs ux Il-pazbuenusmu. Bioku srux [I-pazbuennii sapiisitoTcsi 0HO-
Bpemenno 6jiokamu U a, 3HAYUT, — IEHTPUPOBOHHBIMHU ITPAMOYTOJIbHUKAMH.
IlosTomy stu 1I-pazbuenus sBisiiorca coBepiieHHbIMU. Q4UeBUIHO CeMeCTBO
dbparmMenTon {Ug(, U)l(7 U?/7 Uil/} apjsieTcst paszdouennem muoxkectsa U.

MMapa {X, Y} sawasiercs pazbuenner MHOXKeCTBA I, TI09TOMY ClIPaBeJINBHI
crporue uepaserncrsa | X| < |I|, |Y| < |I|. [To onpefenennto npstMoyroJib-
muku LY, LY, LY., L%/ SIBJIAFOTCS JTUHEHHBIMU. SHAUUT, TI0 TPEITIOTOKEHUTO
WHIYKITUU U3 coBepiieHHocTH 11-pas3buennit Ug(, U}(, Ug,, Uil, cjieyeT ux Ju-
ueitnocth. Ilosromy joboit 6510k [I-pazbuenus U siBisieTcst 3jieMeHTAPHBIM
coOCTBEHHBIM JIMHENHBIM TTOJIMHOXKECTBOM OJTHOT'O U3 STUX JTHHEHHBIX MPSIMO-
YroJbHUKOB. Kpome TOro mo onpeesieHuio 9T NPAMOYTOJIBHUKHU STBIISIOTCS
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COGCTBeHHbIMI/I JIMHEHbIMUI IIOAMHOZKEeCTBaMU JIMHEHHOT' O IPAMOYT'OJIbHUKA
L. Crenoparenbao 1o jemme 9 jir06oii 60k Il-pazbuenust U sasisiercs aJie-
MEHTAPHBIM COOCTBEHHBIM JMHEHHBIM IIOIMHOXKECTBOM IIPIMOYTOILHUKA L.
Buagut, o onpenaenennto U spasercsa guneiasiv [I-pazouennem L. Heobxo-
JUMOCTD JIOKa3aHa. Teopema 2 J0Ka3aHa.

5 Jloka3aTeJbCTBO Te€OPEMBI 3

Takke KaK U B JOKA3aTEIHCTBE TEOPEMBI | OrPaHIINMCI PACCMOTPEHUEM
gacruoro ciydas L = @1 = N x N} |I] > 1. B obmem ciyuae noxazaress-
CTBO OTJIMYIAETCH JIUIIH HOJIBINEH TPOMO3IKOCTHIO, W TTPOBOIUTCA aHAJIOT Y-
HO.

IIycre U — npoussosbuoe cosepirennoe [I-pazbuenne npsamoyronbumka L.
ITo teopeme 1 cyrecTByer emmHCTBEHHBIN /1BOIHON pa3pe3 W sToro pazbu-
eHus M OH #BJsteTca juneiinbiM. [lycrs pasbuenne {X, Y} muoxecrsa I —
ero xapakrepucruka. Torga no reopeme 1 upu § = 1 marpuna (1) siBiastor-
ca matpuneit pazpesa W. Kommonentamu W apngiorca eé smeMmenThl. [lo
oTIpeieJIeHI0 JIIobObIe JBe pa3/ImaHble KOMIOHEHTH! W TOrIa U TOJIBKO TOTIa
SIBJIAFOTCST COCETHUMMU, KOTJ/Ia, OHU HAXOAATCA JInOO B OJHON €€ cTpoke Jubo
B oniHOM eé crojibie. JlokaxkeM, 9T0 HAXOISAIIKUECS B MEPBOM CTOJIOIE Bep-
TUKAILHO COoceTHIe KoMmoHeHThl LY u Li, sBASIOTCS B3aMMHO MPOCTBIME
rutiepbiokamu U (paccMOTpeHne OCTATBHBIX TPEX Map COCETHUX KOMITIOHEHT
W npoBoauTcs aHATOTHYIHO). [1JIst 9TOr0 HYKHO TOKA3aTh, 9TO JIBA MTPOU3-
BOJIbHBIX Oj10ka Q) C Lg( u P C L%/ pasbuenus U gBJSIOTCS BEPTUKAJIBHO
CMEKHBIMH, T. €. ITO UX TOPH30HTAJIbHBIE CTOPOHBEI S 1 Sp UMEIOT HeIllyCToe
[epeceveHne.

ITockonmbKy TIPSMOYTOJBHUKHA Lg( u L%/ siBjidgroTcs runiepbiokamu U, co-
OTBETCTBYIOIINE UM MPAMOYTOJIbHbIE (DPATMEHTHI U% =U |Lg( " U§1/ =U ]L%,
ABAdeTCd ux coepiieHubiMu [I-pazbuennsavu v CripaBeIuBbl BKJIIOUCHUST
Qe UQ( n P e Uil/. CrenoBaTe/ibHO, TTOCKOJIBKY L?X " L%/ ABJIAIOTCS JIMHET-
HBIMU IIPSIMOYTOJIBHUKAMU, 110 TEOPEMe 2 IPSIMOYTOJIbHUK () SIBJISIETCS COD-
CTBEHHBIM JIMHEHHBIM TOAMHOMKECTBOM LY, I MPSMOYTOIBHUK TIPSMOYTOTh-
0K P aBasercss COOCTBEHHBIM JIMHEHHBIM TTOIAMHOKECTBOM L%,. B wactrOCTR
9TO 03HAUAELT, uTO () U P SBISIOTCS JTUHEHHBIMY TPSIMOYTOJBHUKAMUA.

Yepes Ji,...,Jq u 01,...,0, 0003HAUNM HUKHIOIO 1 BEPXHIOIO XapaKTe-
PUCTHYECKUE MOCIeI0BATETLHOCT TPAMOYTONIbHNKS, (); wepe3 Fy,..., F, n
Al . .., Ap — mpamoyroabauKa P. Torga mo ompe/eieHnio BBIIOTHEHBI PaBeH-
cTBa

_ HO1 Oq — M A... Ap
Q=97'N--N&} u P=NN-NEY.
A, 3HaYNT, CIpaBeTUBLl PABEHCTBA

Sq=N7'n--ANY u Sp=Npn NN (6)



O CTPOEHUUN COBEPIIIEHHBIX II-PABBUEHUN 1517

TTockosbky Q siBJIsIeTCSE COOCTBEHHBIMU JIMHEHHBIM [TOIMHO2KECTBOM LY , HA2K-
Hsisl XaPAKTEPUCTUIECKAs 10C/I€10BaATe/IbHOCTD 1, X U BEPXHssS XapakTepu-
CTUYECKAd TIOCJEIOBATETLHOCTE 1, ) TPIMOYTOTBHIKA Lg( ABJISIOTCA Hava-
JIAMHU COOTBETCTBYIOIIUX XaPaKTEPUCTHUECKUX TocaeoBaTeabaocTeit (). [lo
aHAJIOTUIHON TprunHe ocaenoBarenbuoctn 1, Y n 1, 1 apadioTca HavdasaMu
COOTBETCTBEHHO HUKHEN W BepXHell XapaKTepUCTUIeCKNX MOCTIET0BATENLHO-
creit P. IlosToMy ciipaBeIUBBI paBEHCTBA

J1:F1:I, JQZX, FQZY, 01:A1:1, 02:0, )\2:1.

SHAYUT, 110 ONPEJIETEHUIO HUKHUX XaPAKTEPUCTUUIECKUX TTOCIeI0BATENBHO-
crell TUHEIHBIX MHOXKECTB () ¥ P ciipaBeTuBbI BKJIIOUEHU S

IDXD>J3D>--2J;20 wmu IDYDF3D>---DF,D0.
W3 srux roovennit u pasencrsa I \ X =Y cieayior BrIIOUeHUs
ID>(I\Jy)D---D(I\J3) DY m
ID({I\NJy)D---DUI\J3) DY DF3>---DF,D0. (7)
Kpowme Toro B cuty pasencTs (6) cripaBeinBbl paBEHCTBA
o A
Sq=NiNNGANGA---ANGY m Sp=NiNNy AN NN, (8)
IToaTOMY M3 0UEBUIHBIX PABEHCTB

1 0 _ a7l 1 _ ®1 1 oq _ \oqP1
NiNN% =Ny,  NpANZ=NpOL o . NjnNj=Nj)

1 1epBOro u3 pasencTs (8) ciemyer

So=NpnNEoin---nNREY NG

OTcrofa 1 U3 BTOPOro U3 paBeHCTB (8) ciemyer

SoNSp=NiNNF N ANRI ANY AN A AN

ITosTomy MmHOXKecTBO S M Sp €CTh MHOKECTBO BCEX Y/IOBJICTBPAIONINX CH-
CcTeMe JUHEHHBIX YPaBHEHUN

Dicroi=1
Dicns, ai=0q®1

@ieY a; =1
@ier i = Ap
Habopos o = (aq, ..., q,) € B". U3 srmovenwnii (7) cremyer, uro 31a cucre-

Ma uUMeeT TpeyI‘OﬂbeIﬁ BUJ 1, 3HAYUT, UMECT HEIIYCTOEC MHO2KECTBO penie-
uuit. TTosromy cupasenuso nepasencrso Sg N Sp # (). Yro u rpebosasiocs
nokasarb. Teopema 3 jjokasana.
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