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Awnnoranms: IlpencraBiesn Kpurepuii TOMYyCTHMOCTH IIPABHUJ BBHIBOJA C MeTalepeMeH-
HBIMU B MOZaJIbHON Jioruke S4.apn. Tem cambiM B jrorumke S4.ay pereHa npobiema
[IO/ICTAHOBKY U IIOJIyYEH aJIrOPUTM, PACHO3HAIOMINI PA3PEIIUMOCTD JIOTUYECKUX yPaB-
HeHuil. JIpyruMm ciieicTBIEM KPUTEPHUS SIBJISIETCS PA3PEIINMOCTb COOTBETCTBYOIIEH KBa~
3UIKBAIMOHAJILHON Teopun CBOOOIHON MOJAJILHON areOpbl B CUTHATYPE, OOOrallleHHOM
KOHCTAHTaMH [IjIsi CBOOOIHBIX ITOPOXKIAIOIIUX.

KiroueBbie ciioBa: JOIIyCTUMOE IIPDAaBUJIO BBIBOJA, METallepeMeHHad, MoIaaJibHasd JIO-
THKa, IIPpaBUJIO BBIBOJA.

1. BBenenue

TpaaunuroHHO UCCaeN0BaAHUS HOIYCTHMBIX IPABUJI BBIBOJA UMEJIM MHOI'O ACITEK-
TOB — IIPOBEPKA PA3PEITUMOCTH II0 JIOIYCTUMOCTH, HAX0XK/IeHNE 0a3nca JOMYCTUMBIX
MPABUJI BBIBOJIA, IIPOBEPKA HACJEIYEMOCTH JOIMYCTUMBIX IPABUJ BBIBOJA, ITPOBEP-
K& MCTUHHOCTU KBa3WTOXKJIECTB Ha CBOOOIHBIX aJredpax KBa3UMHOTOOOpas3uit u ap.
Ee omaO HaTpaBIeHNe nCcIe0BaHU BOSHUKIIO B CBSI3U C IIPOOJIEMOIT ITOICTAHOBKH,
JJIst MHTYUITHOHACTCKOMN JIOTHKY ocTaBjeHHoit emte B 1950-e rr. [Ipobsemoit mocra-
HOBKU JIJIsI JIOTUKH A SIBJISIETCS PEIIEHIe BOIPOCA: CYNIIECTBYET JIH JIJIsl IIPOU3BOJIBLHO
dbopmyner (21, ..., Ty, P1,- -, Pk ), TOCTPOEHHON U3 TIEPEMEHHBIX X1, . . . , Ly U METa-
[lepEMEHHbIX (UJIM 11apaMeTPOB) D1, ..., Pk, TAKOH HAGOP GOPMYIT Yi,...,Yn, IPH
KOTOPOM (Y1, - -3 YnsP1,---,Pk) € A

ONPEAENEHUE 1.1. Jloeuweckum ypasrenuem Oas AA2e0PAUMECKOT A02UKY A
Ha3bIBAETCS BBIPAYKEHUE

OZ(.'I?]_,- "7xnap1a"'7pk) - 6(x17"'axn7pl7"'7pk))a

rie (T, ..., Tp,P1y---50k) 1 B(T1,.. ., Tn,P1,--.,Dk) — bOpMyibl u3bika L, 110-
CTPOEHHBIE U3 [IEPEMEHHBIX I1, . . . , Ly, U METAIIEPEMEHHBIX (Ml IAPAMETPOB) P1, . . . ,
Pr. Pewenuem 3TOTO ypaBHEHUS HA3BIBACTCA HAOOP POPMYIT 71, ..., Vn, IPH KOTO-
poMm
oz, Tn, P15 k) = B(T1, -, Tny P1, -, PE) € A
ONPEAENEHUE 1.2. [Ipasuaom évigoda ¢ memanepemernvmy 6 aAsvike L Ha-
3bIBAETCS BhIPAXKEHUE

_ al(x17"'>$nap17"'apm)a"'7ak(x17~-~>xnap1a"'7pm)
B(I17' "amnaplv"'vaH)

)

Pabora BoImosmena npu ¢unaHcoBoil mopmep:kke Kpacmosipckoro kpaeBoro oHIa HayKu
(rpanT 14G254).

(© 2007 Pyuxwuii A. H.
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rie

al(mly ey Ty P1y e 7p’m)7 e 70416(1‘1) ey Ty P1y e 7pm)7 B(xla ey Ty Prye e >pm)
— dopMyIBI A3BIKa, L, TOCTPOCHHBIE U3 IEPEMEHHBIX I, . . . , Ly, U METAIIEPEMEHHDIX
(mapaMeTpoB) p1, ..., k. [IpaBUIIO BBIBOZA C METAllEDEMEHHBIMU HA3BIBAETCS 0ONY-

CMUMbBLM B JIOTHKE A TOrJla 1 TOJIBKO TOI'la, KOrJda JJId J11000r0 Ha60pa (bOpMy.H
Y15+ Yn €CJIHA 041(’717 <oy Ins Py - 7pk) € )‘7 s 70¢m(’Yl, s Tns Py - apk) S Aa TO
ﬂ('yh"' 77n7p17---7pk) €A

WccieoBanusi JOIYCTUMOCTHU IIPABUJI BBIBOJA C MeTallepEMEHHBIMU B MOJIAJIb-
HBIX TPAH3UTUBHBIX JIOTUKAX W WHTYHUIIUOHUCTCKUX JIOTUKAX AKTHUBHO IIPOBOJIMIINCH
B. B. Peibakossim (cM. [1-3] u ap). Beuio nokasano, 9to perrerne npobieMbl o/
CTAHOBOK WJIU OIpPEe/IeHNe Pa3PelInMOCTH JIOTMYECKNX YPaBHEHHUII B CBOOOIHBLIX
[ICEeBIOOYIIEBBIX, MOAAJIBHBIX (M TOHOOYJIEBBIX) aiarebpax paBHOCUIBHO IIPOBEPKE Ha
JIOIyCTUMOCTD IIPaBUJI BBIBOJA C METAIlEPEMEHHBIMU B COOTBETCTBYIOIIUX JIOTUKAX
(em. semmy 2.5). B. P. KusaTkun mokasza paspemmMmocTb sl IPABUJ BBIBOJA C
MeTallepeMEeHHBIME B TIPEITabInIHBIX MOJAJIBHBIX JOTUKaX (CM., HanpuMep, [4]).

Mopasbaas jgoruka S4.cy obpasoBana jgobaBieHneM K Jjoruke JIpionca S4 ak-
CHOMBI Q!

A 0Opi— \/ 0O Ap;).
0<i<n 0<i<j<n

Jloruka S4.ay dunuTHO anmporcumupyema mo Kpuike KIaccoM BCeX TPaH3UTHB-
HBIX pedJIeKCUBHBIX (PpeiiMOB, UMEIIIX He 60jee N MaKCUMaJbHBIX CI'YCTKOB, W
npu N = 1 cosmagaer ¢ jorukoii S4.1. Jloruka S4.an He obyiajgaeT HA CBOMCTBOM
BETBJICHUs HUXKE 1, HU OOOOIIEHHBIM CBOMCTBOM BETBJICHHS HUXKE 1M, HU JIU3bIOHK-
TUBHBIM CBOWCTBOM, II03TOMY U3BECTHBIE KPUTEPUN PA3PEIIUMOCTH 110 JOIIYCTUMOCTH
JIJIs TIPaBUJI BBIBOJA C MeTallepeMeHHBbIMM ObLIU K Hell HEeIlOCPeICTBEHHO HeIIpUMe-
uumbl [1-3]. Panee [5] aBropoM 6buIO TTOKa3aHO, UTO JIOrMKa S4.cuy paspemmma mo
JIOIYCTUMOCTH JIjIsi OOBIYHBIX IIPABUJI BBIBOJA, HO JJIsl IIPABUJI BBIBOJA, JIOIIYCKAO-
UX MeTalepeMeHHbIe, TPpobJieMa OCTaBAIACh OTKPBITOM.

2. IlpeaBapureJsibHbIE CBEIEHUS

OCHOBHbBIE TIOHATHs, ONPEIEJICHUS U TEOPEMbl U3JI0XKEHbI, HAIpUMED, B [2-5].
3mech IpuBeEM HEOOXOMUMBIE JIJIST JIOKA3ATEIBCTB TEOPEMBI U TOCTPOEHUSI.

IIycrs % = (W, R) — rtpansurusubiii dpeiim. Ceycmkom (uam xaacmepom)
Ppetima F Ha3BIBAETCS HEIyCTOe MoJAMHOXKecTBO C' € W, j1j1s1 KOTOPOro CripaBe;ijin-
BBl TOXKJIECTBA

Va,b € C (aRb)&(bRa), Va € CVce W (aRc)&(cRa) = (ce€ ()

Jmb0o KOTOPOEe COCTOUT M3 ojiHOro uppediekcusroro snementa C = {a}, Ha3bIBa-
eMoro  guposicdernvim ceycmrom. Jepes C(a) 0603HAUUM CIyCTOK, COIEpKAIIULL
asement a. Crycrok C; eudum (docmueaem) crycrok Cy Bo dpeiime &, ecim Mex-
Iy HEKOTOPBLIMH 3JIeMEHTaMI 3TnX crycTkoB a € C1, b € Cy Bo dpeiime F Takke
CIIPaBEJJTMBO OTHOIIEHNE «BUAUMOCTH»: aRb. Kax u njsa snemenToB dpeitMoB, 3TO
OTHOIIIeHHe OyeM 3anucbiBaTh cieayomum oopazom: C;RCs. Crycrok Cp HasbiBa-
eM HenocpedemeerHvim R-npeduecmsenturom crycrka Co, ecoim Cy RCy n BBIIOJ-
ustercst ToxectBo VO ((C # C1)&(C1RC)&(CRCs) = (C = C3)). B stom ciy-
qae crycrok Cy HazbiBaeM wenocpedemeernvim R-nocaedosamenem (R-nomomxom)
crycrka Cy. Ilenvio ceyemrkos dpeiiva F OyjieM Ha3bIBATH MHOXKECTBO CTyCTKOB
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A, eciim jyist miobbIx ero Byx crycrkoB Cp,Cy € A Bo dpeiive F BBITOJIHIETCS
sibo ornorenne C1 RCy, simbo orHomenne Co RCy. Kosmmuectso crycTkos B nenu A
Oy/ieM Ha3bIBATDL €e daunol. Anmuuensvio ceycmxkos dppeiiMa F Ha3bIBAEM MHOMKE-
CTBO crycTKOB A, monmapao R-HecpaBHUMBIX BO (dpeiime %, T. e. JJIst JIIOOBIX JIBYX
crycrkoB C1,Cy € A Bo dpeitme Z Boinonnsercs: ycaosue —(CyRCy)&—(CoRCY).
DuemeHT a dpeiiva & uMeer rryOuHy 1, €CaIM N — MAKCUMATbHASA JJTAHA HEKOTOPOH
tenu Bo dpeiive %, HaunHaromeiicst co crycrka C(a). Caoem 2ayburove n dpeiiva F
Oy/eM Ha3bIBATh MHOYKECTBO BCEX 9JIEMEHTOB (bpeiiMa .# IIyOuHOM n 1 0003HATATD
ero uepes Sl, (F). Crycrku dpeiima %, Bxogsiue B Bepxuuii cioii Sly (F), Gyuem
Ha3bLIBATL TAKXKe MAKCUMAJBHBIMEA B .%. MHOXKECTBO BCEX 3JIEMEHTOB (peiiMa F
riy6uHoil He Gosibiie n GyjieM 0003HAYATD CJleLyomuM obpasom: Sy, (F).

Opeiim F GysieM Ha3BIBATH KOPHEGLLM, E€CJIU CYIECTBYET 3JIEMEHT a € F, s
KOTOPOTI'O CIIPaBeyinBo ToxKectBo Vb € Z aRb, B sToM ciydae crycrok C(a) Ha-
3bIBaEM Koprem dannozo gpetima. Ppeiim F = (W, R) siBsieTcst mpsiMOil CyMMOii
cemetictBa dpeiimos {F#; | i € I, .F; = (W;, R;)}, eciu BBINOJIHSIETCS TOXKIECTBO
Vi # 7 Wy NW; = &, a MmEHO:kecTBO W 1 OTHOmEHNne R onpejiesieHbl ClleTy oM
obpazom: W = |JW; u R = |J R;- OGoznadarh OpsMyio cymMMy OyJeM Tak:

i€l i€l
Z = || & Onupenemum Baxkuoe B jnaibheifmem muoxectso Y1S = {z | z €
iel
W, Jy € Y, yRx}. Crycrok C GyneM Ha3bIBATH KOHAKPLIMUEM OAR GHMUYENU
ceycmuos A w3 F, eciu BumosHseTca yciosne OF< = | (ka UCh). Dpeiim

CiEA

F1 = (W1, Ry) HasbiBaercst nodgpetimom (omrpvimoim nodnpocmparcmesom) dpeii-
Ma Fo = (Wa, Ry), eciiu Wy C Wa, Ry = (W1 X W1)N R v BBIIOJIHSAETCS TOXKIECTBO
Va € W1,Vb € W5 aR2b = b € Wy, takoe orHomIeHne OyiaeM 0003HAYATH CJIELYIO-
mum obpazom: ¥ C Fy. Awnanoruuno momens #1 = (Wi, Ry, S1) nasbiBaercs
omxpoimoti nodmodesvro monern Mo = (W, Ra, So), ecan dpeiim (W7, Ry) siBisier-
csa moadpeiivom dpeitma (Wa, Ro) u Boimosasierca roxaectso Vo € dom(Sy) Va €
dom(W1) a € S1(z) = a € Sa(x).

ONPEAENEHUE 2.1 [3]. Momens Kpurike J7;, Ha3BIBAETCS N-TAPAKMEPUCTRUNEC-
K0l 0AA HOPMAALHOT MOOAALHOT N02UKU N, €CTTH 0DJIACTD OLIPEJIeJIeHIs O3HAYNBAHUST
V u3 ., ectb mHOXKecTBO P = {p1, ..., Dy } NPONOBUIMOHAIBHBIX OYKB U JJIsl JIFOOOM
dOpMyJIBI (v, TIOCTPOEHHOI U3 3TUX OYKB, BBIIOJHSIETCS YCIOBHE v € A < ¥, IF a.

Teopema 2.2 [3]. Kaxzaprit ssement mogenn Chya(n) sipisiercst hopMyrbHBIM.
B gacrtHOCTH, /17151 JTI060 HOpMAJILHOH TPaH3UTHBHONH MOJAJIBHON JIOTUKH \ KasKIBIH
ssement mogen Chy(n) siasiercst pOpMyIbHBIM.

IMoctpoenne n-xapakrepucruaeckoit mogemm Chy(n), onpenenenwne n cBoiicTBa
p-MOpQHOTO 0TOGpazkeHNsl TIPUBEIEHDI, HAIPUMED, B |3, 5].

Teopewma 2.3 [3|. IIycrs #;, = (W, Ry, Vi), n € N, — nocsreioBaresisHOCTD N
XapaKTEPUCTHIECKHX MOJEJIEH JIJIsT MOJAJIBHOH HIU CYyNEPUHTYHIIHOHUCTCKOH JIOTH-
ku A. IlpaBmuio BeBOZA Y := Q1 ..., s/ ¢ k MEpeMEHHBIMU 1 N METalepeMeHHBIMH
SIBJISIETCSI JOILyCTUMBIM B JIOTHKE \ TOIJa H TOJBKO TOIJA, KOIJa BBIITOJIHICTCS CJIe-
ayioree yeaosue. st kaxgoro snadenuss m € N (m > n) v Ka>KJ0ro 03HaIuBaHUs
S mepeMeHHbIX U MeTallePeMEHHbBIX IIPABUIIA ' B MOJEIH Sy, TAKOIO, 4TO

(1) gu1st Kazkoit mepeMeHHOH © U3 ¥ MHOXKecTBO S(x) sIBIeTCS POPMYTbHBIM
B i,

(i) Jrst Kazk /108 MeTalrlepeMeHHOI p H3 T BeImosIHseTCsT pasencTso S(x) = V (z),

rae V. — o3HaYuBaHmue MOJCIH Ky,
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cupaBegymBo yrBepxkienune: ecau S(ay) = |[Hpnl,...,S(as) = |[Hml|, To S(B) =
| 5.

JIemma 2.4 [3]. IIycts A — pUHATHO AMIPOKCHMHUDYeMAasT MOTAIbHAS JIOTHKA,
pacrrupsiomast K4, uiu cynepuaTydImoOHuCTCKast jgoruka. IlycTh mpaBH/Io BBIBOJA
r = Q1,...,0Qy/0 comgepKuT n mepeMeHHbIX W Kk METANEPEeMEHHBIX U Ha (ppeiive
nexoropoii s-xapakrepucrudeckoii mogenu Chy(s) (s > k) cymecrByer oznavuuBa-
aue S JJIs IIePeMEeHHBIX U MeTallepeMeHHbIx 1paBuia r. Ilpm sTom o3HadynBaHue S
OILIPOBEPraeT ' U COBIAJAACT ¢ HadaJbHbIM ozHaduBaumeM Mmozesan Chy(p) mus me-
rarrepeMeHHbIx. Toryia cymecTByeT Takoe O3HadYMBaHHe S1 3THX ITEPEMEHHBIX BO
dpeiive monenn Chy(n + k), KoTopoe onpoBepraer NpaBujIO I' U TaK»Ke COBIAIAET C
HavaabHbIM o3HaunBaHneM Mogean Chy(n + k) JuIst MeTaepeMeHHbIX.

JIemma 2.5 [3]. ITycre A — asrebpamdeckast jioruka, & — ¢opmyaa 6e3 nepe-
mennbix (Hanpumep, 6 = 1), Ho 0 ¢ \. Jlormueckoe ypaprenue

al(xla”-yxnaplw'wp’m) = B('r17"'7xn7p17"‘7pm)

HMEET PEIEHHEe 71, ...,Yn B A\ TOIja U TOJBKO TOIJa, KOIJa IPABHJIO C METAaIepe-
MEHHBIMHA

r— al(x17"‘7$nap1a"'7pm) = B(mlw"axnﬂplv"wpm)

[« 9

He SIBJISIETCS AOIMYCTHMBIM B A\ H (POPMYJIBL Y1, . . . , Yy, SIBJISIIOTCS] IPEISTCTBHEM JIJIsT
IIpaBHJIa T.

Teopema 2.6 [3|. IIpaBuio BBIBOJA ¢ METATIEPEMEHHBIMHI

041(1'1,. "axnvplv"'7pm)7"'7ak(x17"'amnaplv" 7pm)
6($17-~-7-Tn7p17~-~>pm)

r —

JIOIYCTHMO B aJIr€6pamvdecKol JIOTHKe A TOrJa H TOJBKO TOIA, KOIJA KBA3HTOXKIC-
CTBO
qr)=(a1=T,..., =T =p=T)

HCTHHHO Ha CBOGOHOIT asrebpe caeTHOro paHra % (w) u3 MHOroo6pasust Var(\) npu
JII060M O3HAYMBAHUH, KOTOPOE HHTEPHPETHPYET P1, - . . , Pm KaK CBOOOJHBIE MOPOIK-
Jgarorue st Fy(w).

Teopema 2.7 [3]. Ilycrb A — ajrebpandeckasi joruka. JIrob6oe KBa3HTOXj1e-
CTBO q := (gl = fi,oo0s0k = fr = g = f) B curnarype Fy(w), oboramjeHHON
KOHCTaHTAMU D; JJIsi CBOOOJHBIX HOPOXKIAIOUIHX, HCTHHHO B Var(\) Torga u ToJbKO
TOIJIa, KOIJIa BCe MPABUJIA BBIBOJA C METAIIEPDEMEHHBIMH P; BHJIA

(91 = f1),- -5 (9 = fr)
g=rf

r(q) ==

JIOMYyCTHMBI B \.

ONPEAENEHUE 2.8 [3]. Ilycth A — DUHUTHO ANIpOKCHMUpPYeMasi MOJAIbHAS
JIOTHKA, PACHIMPSIONAas JOTUKY K4, Win CyNepuHTYUIIUOHUCTCKAs JIOTUKA. DByrnem
TOBOPUTH, YTO JIOTUKA A obaadaem aPPexmuenvim ceoTUCMEOM ONYCKAHUA TMOYEK
nuotce m (m-drop points), ecau cymecrsyer 3bdEKTUBHO BblYucauMas (a MUMeH-
HO pekypcuBHast) yHkus ¢g(x,y), AJs KOTOPOIl CIPAaBEJIUBO IPUBEIECHHOE HUXKE
yrBep:xkaenne. [lycrs Y — KoHetHOE MHOXKECTBO (POPMYJI, 3AMKHYTOE IO OTHOIIEHUTO
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K B3gTuio nojdopmyin, u # = (W, R, V) — xoHeuHas \-MOJIJIb, yJ0BJI€TBOPAIONIASI
YCJIOBHSIM:

(a) obusacTb onpejesieHust O3HAYMBAHUS V' BKJIIOYAET BCE IPOIO3UIMOHAILHbBIE
OyKBBI, BXOJAIINE B (DOPMYJIbI MHOYKECTBA Y ;

(b) KaxKupIl crycrok Mogenan # comepxkur He Gojiee 2™ JIEMEHTOB, TIEe 1 —
9HCJI0 TMPOIO3UITHOHAIBHBIX OYKB BO Beex (popMysaax MHOXKECTBa Y .

Torma cyiecTBy 0T MOJIEb A , coepKamast nogmozaens max(Y, #, m)US,, (#),
u romoMopdusm f (win p-mopduszm) Moxenu 4 Ha KOHEIHYIO A-MOJAEIb A1, s
KOTOPBIX CHPABEIJIUBLI CJICIYIONNE YTBEPK ICHUS:

(i) Mmomens #; conepzkut He 6osiee g(u, V) IIEMEHTOB, T/ U — UUCIIO JIEMEHTOB
Mogesnt Sy, (#), v — ancao Gopmysn MHOXKeCTBa Y;

(ii) muist Jo6oit opmysibl o U3 MHOXKecTBa Y U J106Oro 3jeMeHTa T €
CIIpaBeJINBO yTBepXKIeHue: Iy a B Mojgemn 4 (wmm B Mosierm W) <— f(x)
o B Momenu A1

(iii) cy»xenne romomopduzma f Ha MOmenb Sy, (#) sBasercs n30MOpdOU3IMOM,
u romoMopdusM f He OTOXKIECTBJISET JIEMEHT IVIYOMHON CTPOro OOJIbIe YeM 1M C
3JIEMEHTOM TJIyOMHOI He Gojiee m.

Vi
by

JIemma 2.9 [5]. Mognansnast jsoruka S4.an obmagaer 3¢GEKTHBHBIM CBOH-
CTBOM OITyCKAHHS TOYEK HHXKE M.

s MOTAIBHBIX JIOTHK, PACIIUPSIONUX JOIUKY S4, pacCMOTpUM TakkKe 0600-
eHne cBoficrsa 06o3penus [3].

ONPEAENEHUE 2.10. Byzem rosopurs, uro mogens A = || M; obradaem

jeJ

NOAHDILM CBOTICNBOM 0003peHUA NJIsT MHOXKEeCTBa POPMY Y M MHOXKECTBA TepeMeH-
HBbIX () HI2KEe 71 B JIOTUKE A, €CJIU BBIIOJIHSIETCS CJIe/IyIolee yrBepKiaeHune. IlycTsb
F — OTKpLITBIA MOPOXKIAEHHBIH 0A(peiiM KOMIIOHEHTDI A, f rIyOnHOI HE MeHee M
u ¢peiim, 00pa30BaHHBIN H00aBIeHIEM PEeICKCUBHOIO 9JIEMEHTa — KOHAKPBITHS K
AHTUTEIN BCEX MUHUMAJIBHBIX CIyCTKOB F', aBistercss A-dpeiimom. Torma mis Jiro-
6oro nojMHokecTBa Z C () CyliecTByeT 3JI1€MEHT Tz B MOJAEIN ./ TIyOMHOl He
MeHee 1M TaKOU, 4TO

S@pz,Y)NQ =2, Opz,Y)= |J Swy)u |J SwY).

yE|F| yeC(zpz)

[Tycts Momensb 4 ocnoBaHa Ha pedIEKCUBHOM U TPAH3UTUBHOM dpeiime, HO He
nMeeT GECKOHEYHO BO3pACTAOIuX Iierneit. Mbl moTpebyem Takake, 9TOOBI B JTFOOOM
crycrke Mojiesin ./ He ObLIO BYX JIEMEHTOB C OJMHAKOBBIM O3HAYUBAHUEM IIPOIIO-
3UIUOHAJIBHBIX [IEDEMEHHBIX, & CPEJ MAKCUMAJbHBIX CIYCTKOB MoJenu 4 — JABYyX
Pa3IMYIHBIX M30MOPGHBIX KaK MOJEN crycTtkoB. Ilycrs {p1,...,pr} = Dom(V) —
[IEPEMEHHbIE U METAIlEPEMEHHbIE MIPABUJIA I' U3 00JIACTH O3HAYUBAHUS MOJIEIU A .
Paccemorpum kimace popmyit

QA) = {p(Ch;....Cr) | Cp € SW(A)},

rJie

eCnc=( N e N eey),

Cie{cl""fcf} ng{cl"'wcf}

pC)=0B(AD@)A( A o),

aeC bEC,YaeCy (b)£7(a)
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W) = (A p)A (A m).

alk,p; al,pj

Herpymmo 3ameTrnTs, 910
Va € |%|VC,L S Sl(.ﬂ) alky p(C,L) —
C; € S1(C(@) ) malry p(Cy,...,Cp) <= {C1,...,Ct} = S1(Ca)?=).

OrmernM, urto kiace (.#) kornedeH u 3bGEKTUBHO KOHCTPYUPYETCsT JJTsl KasKJI0M
Mosien A ¢ KOHEYHBIM YHCJIOM [IE€PEMEHHbBIX n3 obaactu o3Haunsanus Dom(V).

3. OcHoBHbIE Pe3yJIbTATHI

C nomomipio knacca (.4 ) BoIBesieH CIeAYIONMHA KPUTEPHil JOIMYCTUMOCTH TIPa-
BUJI BBIBOJIa C MeTallepeMEHHBIMH.

Teopema 3.1. Ilpasmio BbIBOJA C MeTAIIEPEMEHHBIMH

_ al(xly' "a‘rnaplv"'7pm)7"'7ak(x17' ey TnyP1y - 7pm)
B(x1y ooy Ty D1y - s Dim)

HEJIOIYCTHMO B MOJAJIbHOI joruke S4.ccny TOIZIa U TOJIBKO TOIJIA, KOIJIa CYIeCTBYEeT

mozens Kpunke M = || M ¢ o3uaunBarueM S j1jisi IIPEMEHHBIX U METAIICPEMEH-
jeJ

HBIX IIPaBHJIa BBIBOJA T, 00JIaJaromasl CJACIYIOIUMH CBOHCTBAMH:

(a) monenb A sBisiercs S4.an-Monenbio, Mogesb Sy (M) uzomopdua Mozgen
51(Chss.ay (n +m));

(b) monesnb A conepxur He 6osee g(1,q)-(2 ssremenToB, | = S7(Chgy(n+
m)), ¢ = || Sub(r)|| + [|2(4)||, rze Sub(r) — MHOKecTBO 11OAMOPMYJI IPABUIIA BbI-
BOJA T, 3aMKHYTO€ MO B3ATHIO OTpHIAHHSA K moagopmynam, ¢(1,q) — ¢ynxmus,
onpeznessiemas opmyioii (1) [5];

(¢) momesns A obmasaeT mOJHBIM CBOHCTBOM 0603pEHUST HIXKE 1 /1T MHOYKECTB
Y = Sub(r) UQ(A) u {p1,...,Dm};

(d) raxxmas monenn #; — orkpeiras nogmoneas Mogean Chgy oy (n + m);

(e) mMozesb A onpoBepraer IPaBUIIO BHIBOJA T.

(ntm)
)

JOKA3BATEJILCTBO. HeEOBXOOAUMOCTH. Ecnu mpaBmio r HETOMYCTHMO
B joruke S4.ay, TO 1m0 Teopeme 2.3 s dpeiiMa [-XapaKTepPUCTHIECKON MO
Chgq.ay (1), (I > m) cymecrByer onposepraioiiee npaBuio r o3nadusanue W, dop-
MyJBHOE JIJIsi MEPEMEHHBIX &1, ...,~L, ¥ COBIAJAIONEe C O3HAYMBAHUEM MOJIEJN
Chgy.ay (1) uist MeTanlEpEMEHHBIX Py, . . . , Py Torga o jemme 2.4 Ha dpeiive Moge-
au Chgyg.ay (n + m) Haiiercst o3naumBanue Wa ¢ temu ke cBoiictBamu. CoryacHo
[5] (n 4 m)-xapakrepucTudeckasi MOJIEJIb MOXKET ObITh IIPE/ICTABICHA B BUJIE

ontm
Chspay(n+m)=| | 7, rae |J] <22 7.
JjeJ
BbliesmM B KazK/I0i KOMIIOHEHTe .7 KOHEUHYIO INOJMOJIEb J#; CIIeJLyIOIHM 00-
pasoMm: Jyist Kaxkjoro noamuoxkecrsa Z C Sub(r) U Q(Chgy.ay (n + m)) BBLICIS-
eM He JieXKalliil B MAKCHMAJBLHOM CI'YCTKE 9JIEMEHT Tz Tak, 4Tobbl S(xz, Sub(r) U
Q(Chsa.ay(n +m))) = Z (ecan Taxoit symeMeHT B Mozenu ¢ Hafimercs). Torma
Mozielb K = U THS Gyser OTKpBITO# KOHEHHO MoIMo;ie-
ZgSub(r)UQ(Chs4,aN (n+m))

abio €. Ha momermn 2 = | | J£;, Takaxe ocHoBamnoit na S4.cy-dpeiime, mpaBuio
jeJ
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r 6yner joxkubpIM. Ilo jemme 2.9 1yia KaxK/0#i KOMIIOHEHTBI J¢; MOYKHO IIOCTPOUTH
cxKuMalomuii p-mopdusm f; uz J£; B koneunyio S4.ony-moznens #;. Torma moneisb
M = || A; 6yner ynosnersopsars coiicrsam (b) u (d). IIpu srom BepxHMIi ciioi
=i

Takux Mogjeseit coxpansiercs: S1(#) = S1(Chgy.qy). Hosromy coiictso (a) ms
moznenu A somonugercsd, orkyga QA ) = Q) = Q(Chgy.qp (n+m)). Tockomus-
Ky TIpU p-MOPQHOM OTOGPAYKEHUM MCTUHHOCTH (POPMYJT HA MOJIEJISIX COXPAHSIETCS,
TO MOJIeJb ./ TaKxXKe yJOBJIETBODsieT CBOHCTBY (e).

[Mokaxkem, 910 MOmENb 4 0OJAIAeT MOJHBIM CBOWCTBOM 0003peHust HuxKe 1
s MHOXKecTB Y = Sub(r) U Q(#) u {p1,...,pm}. Ilycts F' — mpousBosbHBII
KOHEYHO HOPOZK/JCHHBIN 1ojdpeiiM dpeiiMa KOMIOHEHTH! /4, npudeM dpeiiM, 06-
pasoBaHHbBI J06aBIeHIeM PedIEKCUBHOTO JJIEMEHTa, — KOHAKDBITHS K aHTHIIEIH
F Bcex MUHUMAJBHBIX CIYCTKOB (peiima F' — sapasercs S4.apn-dpeitmom. Torma
¢dpeitm F' comeprkut me G6omee N MakcuMmaabHbIx cryctkos: Si(F) = {C1,...,Cr}
(f < N). Ilycrb U — MHOXKECTBO 3JIEMEHTOB 2z, B3ATBIX 1O OJHOMY M3 KayKJO-
ro CrycTKa aHTHUIenn F, Tak HA3BIBAEMBIX <«IIPEJCTABUTENEH» CIYCTKOB aHTHUIIEIIN.
B Momenm JZj BBIIEIMM MHOXKECTBO IIPOOODa30B f{l(U ), COOTBETCTBYIOIIHE 3JIe-
MEHTBI JJIs KOTOPBLIX B Moje/u 57 0003HauuM depe3 7 ( f;l(U )) Ob6ozHaInM

qepes C' (J/ ( f;l(U ))) MHOKECTBO CT'YCTKOB MOJETH ¢, COJAEePKAIlUX SJIEMEHTHI

A (f71(U)). @peita (f; (U ))RS umeer He Gosiee N MaKCHMaJbHBIX CI'YCTKOB B

MoOJieqn ;, TOLIa IO CBOHCTBY Kiacca dopmyr Q(A4) umeem

VeeE azlks (- N\ —p(C))o
C;¢{C,....Cs}

ITo BLIGOPY SIEMEHTOB BHIA Tz W OUpeJeeHnio p-MopdusMa s J060ro y €
C(‘%O(fj_l(U))) nomyamm y Iky A =p(C})), ut0 BEUeT
C;¢{C1,....Cr}

{Cy,...,cpy Csh(C(F ™), F<N,

J

u dpeitm G = {C (jf ( fj_l(U )))}RS nmeer He Ooslee N MaKCUMAJIBHBIX CI'YCTKOB.

IMycts R C{Z | Z C {p1,...,Pm}}- Ilo nocrpoenuto n-xapakTepucTUIECKUX MO-
Jlesieil aHTUIENb MUHIMAJIbHBIX CIYCTKOB (peiiMa G B Momenn ¢ UMeeT CIyCTOK
(xomaxpsiTue C*), cocrosmuii u3 || R|| 9;71eMeHTOB, Ha KAXKIOM JIEMEHTE T; KOTOPOIo
HCTHHHBI METAIlePEeMEHHbIE U3 HEKOTOPOro MuoxecTsa Z; u3 R. Torma msa soboro
r; € C*

O(xi,Sub(r) UQ(#)) = | S(y,Sub(r) UQ(#) U | S(y,Sub(r) UQ(.2)).

yE|F| yeC*
ITockonbky C* ¢ Sy (), 110 HOCTPOEHNUIO MOJIEH
Vz; € C* Ju; € ||+ S(vs, Sub(r) UQ(AZ)) = S(zi, Sub(r) U Q(Z)).
ITo cBoiicTBY p-MOPGHBIX 0TOOpaKEHU

Ju; € |G| 2 S(ui, Sub(r) UQ(A)) = S(x;, Sub(r) UQ(A)),

{S(u;, Sub(r) UQ(AZ) N {p1,...,Pm}} N R = Z;,
O(ui, Sub(r) UQ(#)) = | ] S(y,Sub(r)uQ(#))u | ] S(y,Sub(r) U Q(.2))

y€|G| yeC*
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n Mojiesib A obaiaer cBoiicTBOM (c).

JOCTATOYHOCTD. Ilycts cymecrByer S4.qn-MOjeNb A , YIOBJIETBOPSIOIIAs
cpoiicrBam (a)—(e). B cumiy sToro 6e3 orpaHnueHusi OOIIHOCTH MOXKEM DPaccMaT-
pusarb Mogenu A = || M; u Chgyoy(n+m) = || J xax obbemumerne co-

jeJ jeJ

OTBETCTBYIOIIUX HEIIEPECEKAIOIIIXCsT KOMITOHEHT. MbI MoxeM mosiarath dppeiim A
nondpeiimonm mis dpeiiva mogenu Chgy o, (n+m) u npunumars S1(#;) = S1(H6).
ITo reopeme 2.2 kax it ssmement mogesu Chgy oy (1 + m), a 3nauut, 1 Moneau A
SIBJISIETCST (DOPMYJIBHBIM. [109TOMY MBI MOYKEM TIOJIAraTh, ITO O3HAYMBAHUE S MOJIEIH
M sBasiercst GOpMyIILHBIM o3HaunBaHueM «dparmenTay mogean Chgy o (n+m) n
Ha HEM 9TH O3HAUMBAHUS OY/LyT COBIAJATH JIJIsSI METAIIEDEMEHHBIX {P1, . . ., Pm }. Pac-
npocTpaHuM o3HaduBanue S Ha BCIO Mojesnb Chgy o, (7 + m) Tak, 9To0bl IPABUIO
I' OIPOBEpPranaoch. JlJIs 9TOro B KayK[I0il KOMIIOHEHTE 7, BBEIEM IOCIIEI0BATE b
HOCTb MHOXKECTB %(Z,t) ssteMeHTOB (bpeiima Monmenn J;, © € ||, 0 <t < |4,
00J18TAT0TIy 10 CBONCTBAMMU:

(al) Vo € | A&;| X(x,t) C X(z,t + 1); Vo, x4 € | M| 3 # v = E(x;,t1) N
Y(xg, t) = ;5

(b1) ka0 momMHOKECTBO X(,t) DOPMYJIBHO IIpH O3HAYMBAHUA V B MOJEJIH

I
Vo € | A;| Ja(z, t)Vy € |G| y by a(z,t) <= y € E(x,t);
(c1) muoxkectBo | X(z,t) obpasyer oTkpbIThIi HOAdPeiim dpeiiMa Mozes
CDG‘/ﬂ]“
S aE

(d1) ayist osHaumBanust Sp, oupenesnenHoro Ha dpeiime mogemn ) X(z,t)
xi €| M;|
JII0001T TIepeMeHHO WM MeTallepEMEHHOH ¢ TpaBua I':

S1(q) == U{E(z,t) | z; € ||,z ks, q},
CIIPABE/INBO YTBEPK/ICHUE
Vy € Sub(r) UQUA )V, € |A;|Va € E(z,t) alks, v < zlFgy;
(d2) mast KaxKIOi MeTanepeMeHHOl p; TIPABUJIA ' BEPHO
Vo € | #;|Va € X(z,t) xlFg p; <= alFy p; B Monemn J;
(el) Vy € || ecrmy ¢ U X(z,t), To cymectByer (t + 1)-smemenTHOE

x€| A
nommHOKecTBO W C |.#;| Takoe, 11O

VeeW |[yRS|n2(x,t) # 2.

Oupenenum MHOXKecTBa X (x,t) uHAyKuuei 1o napamerpy t. Ilycrs ¥(z,0) =
{z} mns Beex x € ||, Torna oueBuaHO, Yro MHOXKecTBa X (z,0) 0bama0T CBOII-
cramu (al)—(el). Ilycrs auist Hekoroporo snadenus ¢t upu 0 < ¢ < ||.# || pst sroGoro
x € | ;| muoxecTBa X(x,t) onpenerentt u coiicta (al)—(el) mis HEX JOKA3AHEL
Pacemorpum Bee nopmuoxkecrsa D C ||, || D|| = (t + 1), u3 KOTOpBIX 110 KpaiiHeit
Mepe OJIMH 3JIeMEeHT He HAXOJUTC B BepxHeM cioe .4, no dbpeitn DES mveer ne
6ostee N MaKCUMAJIbHBIX CTYCTKOB. JIjIs1 KasK10ro MHOXKeCTBa [ BBIIEINM aHTUIETN
E u3 S Taxue, 4ro

U ¢y, Sub(r) uQ(a)) = | Oy, Sub(r) U ().

yekE yeD
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ITo cpoitcTBy Kmacca dopmynt Q(.#) bpeit EXS taxxe apigerca S4.an-dpeitmom.

Bosbmem npoussossaoe muoxkecrso R C {Z | ZC{p1,...,pm}}. Io ceoitcry (c)
(cm. ompenenenve 2.10) Ha Mozenn AM; HaiineTcs 31eMeHT TEZR:
S(zgzr,Sub(r) UQ(Z))N{p1,...,pm} = Z, (1)

$(zEzR, Sub(r) U Q(Z))
= |J ¢ Sub(r)yu () U | ) S(zpz r,Sub(r) UQ(4)),

yeE Z1€R

rje MoxeM nosarath VZ, € R zpz,r € C(xpzR).
Breigenimv Bce Takme seMeHTH Tpzr Aid R. Beemem dopmysibt

aD) = N\ Ga@nn A ~a@na-( V@),

€D x¢D,xe| ;| x¢D,xeM; (2)
p(Z)= N pv A ;.-
Pi€Z pi€{p1,.-..pm}/Z

PaccMmoTpuM H0IOJHATEILHOE CBOMCTBO:
(f1) nyst muOXKECTBA D CyIecTByer ajeMent g € D, njisg KOToporo

O(g, Sub(r) UQ(4)) = | ) O(x,Sub(r) UQ(4)).
x€D

Ecau cpoficto (f1) He BbImOsHSIETCs, TO JyIsi 3a0aHHBIX MHOXKecTB D, E, R (R #
@) u Bcex MHOXKECTB Z € D Bblme/MM Bce IOAXOASINUE JIEMEHTH Tpzp U3 M.
Omnpenennm

x1(D,Z,R) = p(Z) Na(D) A [\ O(p(Z1) Aa(D) AS(R, D)) AB(R, D),

Z1€ER
rie
§(R,D) = N\ Op(Z1) Aa(D)),
Z1€ER
B8R, D) =0(a(D) = \/ (p(Z)A J\ O®(Z2) Aa(D) AS(R, 2)))).
Z1€ER Z2€R

Ecmm ke cBoiictso (f1) BBIIOSHSAETCS, TO PACCMOTPHM MHOZKECTBO
P(D) = {S(z,Sub(r) UQ(Z)) N {p1,...,pm} |z € D,
x ynosisierBopsier cBoiicty (f1)}.

s D seigenum noamuozkectso G(D) C D, KOTOPOe COCTOUT U3 HEKOTOPBIX JJIEMEH-
TOB, ygoByeTBopsiiontux ycjaosuio (f1) mas sroro muoxecrsa D, npudem ||G(D)|| =
IP(D)|| m P(G(D)) = P(D), rae P(G(D)) = {S(g, Sub(r) UQ(AZ)) " {p1,...,pm} |
g € G(D)}. Amnasornuno seeneM GopMysibl Jjist npousBosbHoro Z € P(G(D)) n
g € G(D), nna koroporo S(g,Sub(r) UQ(AZ)) N{p1,...,pm} = Z:

U(D,Z,9) = p(Z) Aa(D)AD(a(D) = N\ p(Z)).
Z1€P(G(D))

Iycrs st muoxkects D, E, R (R # &) CymecTBYIOT JIEMEHTHl Tz U Hafijercs
rakoe Z1 € R, uro Z1 ¢ P(G(D)). Torga onpenenm HhopmMyLy

x2(D, Z,R) = p(Z) ANg(D) A\ O(p(Z1) A (D) AS(R, D)) A Bi(R, D),
Z1€ER
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e

BuRD)=0(a(D) =\ (HZ) A N\ 0p(Z2) Aa(D) AR, 2)))) V6,

Z1ER Z2€ER

© = \/{¥(D,Z,9) | Z € R,g € G(D) : S(g,Sub(r) UQ(A)) N {p1,....pm} = Z}.

Ecin ke takume popMmysabl s 3aJaHHBIX MHOXKecTB D, Z, R BBeCTH HeJIb3sl, TO
TaK»Ke IoJIaraeM UX OINPEeJEeJIEHHBIME, HO dKBuBajieHTHBIMU | . Torma omnpenennm
MHOXKeCTBO X(x,t + 1) mna « € | 4| crenyommm obpazom:

Sz, t+1) =V(a(z,t + 1)),

rae

aw,t+1) =a@ v ( (a2 R)AxaD,ZR) v\ ¥(D,Z,g). (3)

TEZR=T D,z

MHuoxecrBa X(x,t + 1) Takke ynosiaerBopsitor cpojictBam (al)—(el). oka-
3aTeabCTBO CBOICTB (al)—(d2) JocTaTovHO OYEBHAHO M IIOJHOCTHIO OIIPEIEIISETCs
ceoiicrBamu dopmyn x1(D, Z, R), x2(D,Z,R) u V(D,Z,g). Hokaxem cBOiCTBO
(el). Iycrs y € H;, HO

yé J S+ (4)
rEM;
Torna mo ceoiictBy (al) y ¢ | X(z,t). ITo HEIYKTHBHOMY IIPEIIOTIOKEHUIO CBO-
TEM;
crBa (el) cymecrsyer (t + 1)-sxementroe Muoxkectso D C |.#;| Takoe, 1T0o

Vee D |[y*S|NS(x,t) £ 2.
Ecnu cymecryer aemenr x,, € ||/ D, s KoToporo
RS A4 1) £ 2, (5)

To nosozxkum W = D U {z,} u cBoiicrso (el) Beimonusercsa qsa (x,t + 1). Ho-
I[yCTUM, YTO TAKOTO 3JIeMeHTa HeT. MBI MOXKeM IoJIaraTh, 4To § — MaKCHMAJIbHBIH
S7eMeHT ¢ TakuMmu cpoiictBamu. U3z (2) momyanm y Iy q(D). Ilyers v € |yfs
nv¢ U 2(z,t). Torma no (2) umeem v Iy (D). Ormernm, 9TO HO CBOHCTBY
rEM;

kyacca dopmya () semenTsl MHOKECTBA X (Z,1) MOIYT «JOCTUIaTh» B MOJEJIN
S} TOJIBKO TeX MAKCHMAJBHBIX CTYCTKOB, ITO U 3JIEMEHT T B MOIEJH .4, u dpeiim
DF< Gyner umers me Gostee N MaKCHMAJBHBIX CIYCTKOB. Ilycrs E — aHTHIEND
IpeJicTaBUTeNell MIHIMAJIbHBIX CrycTkoB dpeitma DTS, Torma s moBbIX MHO-
xeerB R C {Z | ZC{p1,...,pm}} u awboro Z C R HalijyTcs 3J€MEHTH TEzR,
yZoBJIeTBOpsitolue yeaouio (1) 1o ajeMeHTy v.

Eciu gonycruts, gro csoiictso (f1) ans D He BeinosHsiercs:, 1o v Ik, x(D, Z, R)
Jutst HekoTopeix Z, R. Ho rorma v € Y(zgzp,t+ 1) mo (3) u onpeseeHnio MHOXKe-
cra X(z,t + 1). o ycnosmio v ¢ D, cienosarensho, y € [vf*S| uy € C(v), uro
IIPOTUBOPEYUT HAIIEMY IIPEJIIOJIOKEHUIO.

Homycrum rereps, ato csoiictso (f1) mus D pemoassiercst. 13 (4) u (3) caepy-
er, uro y ¥, (D, Z,G) nia secex Z u g. CuenoBaresibHO, HAMJIETCS TAKON 3JIEMEHT
Z, «JIOCTHTaeMblit» u3 y, uro z by q(D), z kv p(Z1), tne Z1 ¢ P(G(D)). Paccmot-
PUM MaKCHUMaJIbHBIA 2JjieMeHT z ¢ TakuMmu cBoiicrBamu. Ilo coiicrBy (c) Haiimercs
JIEMEHT TERz, YAOBAETBOpsonmil ycrosuio (1) s MHOXKeCTBA

R :={S(h,Sub(r) UQ(AZ)) N {p1,...,pm} | h € G(D)}
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u Juoboro muoxkecrsa Z € R. Ouesugno, z IFy x2(D,Z1,R) u z € X(zgrz,t + 1).

Ecmu 2z ¢ D, To yRz, 910 NPOTHBOPEYUT YCJIOBHIO BHIOODA DJIEMEHTA Y,
Hamemy npeunonokeruto u (5). Ecim ke xgrz € D, TO Trrz YIOBIETBODPSET
yeaosuio (f1). Tlostomy u3 (1) mosmyuanm

S(zprz,Sub(r) UQ(AZ)) O {py,...,pm} € P(G(D)).

Ho rorga no csoiictBy (d2) BHOBBL npuzgem K nporusopeuunio: Z, € P(G(D)). Cae-
JIOBATEJILHO, MHOXKeCTBa BuJa L(x,t + 1) obaanaror ceoiicrBoM (el).

Hokazxem, uro mHOKecTBa X(2,t), 1 < t < t1 (1 = ||.#;]|), Bxouator B
cebs Bce asieMeHTH peiiva Mozxemu ;. s aToro JOCTaTOYHO MOKA3aTh, UTO
€CJIN 9JIEMEHT Y € |¢;| He BOIIEN HU B OJHO U3 MHOXKECTB Buja % (z,t; — 1), To oH

Oy/IeT BKJIFOUEH B HEKOTOPOE MHOXKeCTBO Bmia 2(x,t1). Iyers y ¢ |J X(z, 61 —
rEM;
1), Torma no ceoiicrBy (el) u dbopmyse (2) nist Hekoroporo D 6ymer y Iy q(D).

IMpepnonoxum, uro y ¢ |J X(x,t1). Pacemorpum Takoil MaKCHMAJIBHBIN 9JEMEHT
IE/ﬂj

y. Paccmorpum Bee asementst v Takue, uto v ¢ ) X(x,t; — 1), Ho v € [yFS|.
TEM;
Hs mo6bix muoxkects R C {Z | Z<{p1,...,pm}} u Z C R HaiigyTcs 37€MEHTHI
TEzR € ||, ynosnersopsiomue ycaosuio (1) mo snementy v. Ecim 6b1 yciosue
(f1) nme BeImOMHSIIOCH A Beero D = | 4|, TO 9JI€MEHTEL Tpz R He IPUHAIEIKAIIH
Obt ;. Tlosromy yciosue (f1) BBIIONHSIETCS M /I TAKAX U CYIIECTBYIOT SJIEMEHTEI
TEZR € |/%J|
S(xEZR, Sub(r) U Q(%)) N {p17 N ,pm}
= S(v,Sub(r) UQ(A)) N{p1,....,pm} = Z € P(G(A))),
R = {S(u,Sub(r) UQ(A)) N {p1,....pm} | u € C(v)}.

Crenosarensuo, v lFy p(Z) nna mexoroporo Z € P(G(4;)), n mjia HEKOTOPOro
g € G(A;) cupasenmuso S(g,Sub(r) UQ(AZ)) N {p1,...,pm} = Z. Iosromy y IFy
\Ij(sz7g) nyec E(gvtl)

OrnucaHHy10 BBIIIE POIEAYPY «PACIPOCTPAHEHUT» O3HAINBAHIS IIPOBOJIUM JJIsI
KaK10if KoMnoHeHThl .7;. Ilosydennsie o3naunBanust S; OyyT HOPMyIbHBIME JIsI
[epeMEeHHbIX ¥; IpaBuia Beoga r: S (z;) = Vj(vy;;). His Kask1oit KOMIOHEHTHI HZ;
cymecrByer dopmyna 6; = ¢(Ch,...,Cy), tme S1(7) = {Ch,...,Cs}, ncrunnas
TOJIBKO Ha ee 3jmeMenHTax. Torma mbr momyuanm juist Beeit momemn Chgy oy (0 + m)
osHauuBanue S, GopMyabHOE I NEPEMEHHBIX I; MPAaBWJIA I' U COBIAIAIONIEE C
opurnHaabHbiM o3HaumBanueM Mmogean Chgy oy (n + m) mas MeramepeMeHHBIX P;
IpaBHIIA T

S(sz) = V(\/ ’in/\(sj‘), S(p,‘) = V(pl)
jeJ
ITo cBoitcrBy (d1) o3naduBanue S onpoBepraer IMPaBUIIO I', U [0 TeopeMe 2.3 IPABUIIO
r He siBJstercsd gonycruMbiM B joruke Chgy oy (n+m). O

W3 310it Teopembl, jeMMbI 2.5 1 TeopeM 2.6, 2.7 HEOCPEICTBEHHO BBHITEKAIOT

Caencreue 3.2. CyuiecTByer aJropuTM, IO3BOJISIOIIHI OIIPEAEHTH pa3pe-
MIEMOCTD JIOTHIECKUX YPaBHEHUI B MOAAJIbHOUH Jjioruke S4.ay, KOTOPBIH CTPOUT KO-
HEYHOe pellteHue JIsT Pa3PENIIMbIX YPABHEHUH.

CaenctBue 3.3. KBasmsxBarmoHaabHas1 T€OPHsT CBOOOIHOH MOTATBHOI aareo-
Dbl F 54,0 (W) B cUrHaType, oboraieHHOH KOHCTAHTAMH JIJIsi CBOOOJHBIX MOPOXKIa-
TOIUX, Pa3perIuMa.
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