O moJsHOTE, A-IIOJIHOTE U T-IIOJIHOTE B
KJIacCe aBTOMATHBLIX OTOOparKeHM’id

B. A. Byesuu

OpniHO# M3 BaXKHBIX MPOOJIEM, PACCMATPUBAEMBIX B MATEMaTUIECKOMN
KUOEPHETHKE, SBJISETCH TPOOJIeMa TOJHOTHI I PA3JIUIHbIX (DYHKIHO-
HaJIbHBIX cucreM. Kaxas GyHKiuoHambHas cucreMa (. c.) npejcras-
JisieT coOOf MHOXKeCTBO (DYHKIIUN U MHOXKECTBO OIE€pAIil HAJ STUMU
dbyukuavu. [Ipobiaema mogHOTHI 1jist . C. COCTOUT B OIMUCAHUM BCEX
TaKUX MHOXKECTB (DYHKIIHIA, UCIOJIb3ys KOTOPBIE, C IIOMOIIBIO OIEPAIIHii
MaHHO#M (. c. MOXKHO BBIPA3UTh BCE IIPUHAJJIEYKAINE eif (DYHKIUN.

Henrpanbaoe mecto cpeiu . cC. NPUHAJJIEKUT UTEPATUBHBIM . C.,
[IPEJICTABJIAIONIIM COOOM MHOXKECTBO JIMCKPETHBIX (DYHKIINN C OIePAIlHsi-
MU UTEPAIUU — CyIePIIO3UINH, OOPATHON CBA3M, & TAKXKe UX MOJIN(pUKa-
musiMu |1-14]. Baskueiimmmu npuMepamMu UTEpaTUBHBIX (. C. SIBIISIFOTCS
KOHEYHO3HAYHBIE JIOTUKU U . C. AaBTOMATHBIX OTOOParXKEeHUI.

J1st KOHEYHO3HAYHBIX JIOTUK — ]. ¢. Pj, yCUIngMU MHOTHX aBTOPOB
(E. Tocr, C.B. d6nounckuit, A. . Mansues, Jlo-Yxy-Kait, 1. Pozen-
Gepr) pobiieMa HOJHOTHI Oblila pelieHa. B siBHOM Bujie GbLIM OCTPOEHBL
BCe IIPEJIIOJIHBIE KJIACChl B Pj, 00pa3yoliye MUHIMAJILHYIO KPUTEPUATh-
HYIO CUCTEMY JIJIsi PACIIO3HABAHUS MOJHOTHI MHOXKECTB (DYHKINN KOHE-
HO3HAYHHBIX JIOTHK [1-5, 7-11]. BaxxHo oTmeTHTD, 9TO JyIst SIBHOTO 3a/1a-
HUsI TIPEJIIOJIHBIX KJIACCOB B Pj OB MCIOJIb30BaH alapar COXpaHEHUs
hyHKIMSIMU KOHETHO3HAYHBIX JIOTMK OTHOIIEeHUH (npeaukaToB). MmenHo
HA 9TOM IyTH OBbLIO IPOBEJEHO 3aBEPIIAIOIIee TOCTPOCHUE MHOXKECTBA
BCEX MPEJIIIOIHBIX KJIACCOB B KOHEYHO3HAYHBIX JIOrHKax |7, 8|.

[Tpobsiema 1OJIHOTHI Jjist (. C. ABTOMATHBIX OTOOPAYKEHUIT UCCIIEI0BA~
Jack B paborax [9-12, 15, 17-27|; upu 9T0M B KauecTBe MCXOIHOI Mojie-
J paccMarpuBasiack @.c. Py 5, 371eMeHTaMn KOTOPOil ABJISIOTCS KOHEY-
HO-2BTOMATHBIE UJIM OIPAHUYEHHO-JIETEPMUHUPOBaHHbIE (DbyHKIMH (0.-1I.
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dbyHKIWMN), a onepanusiMu — OLepaluy CyIePIO3UIUNI U OOPATHOI CBSA3M.
B cmy Toro, uro 00bexThl d.c. P, ; ¥ ncrnosb3yemble B Heil oleparyun
OTPaKaIOT PEAbHYIO CUTYAIINIO, IIpob/ieMa MOJTHOTHI B KJIACCe aBTOMAT-
HBIX OTODPaKEHMIA JIONYCKAET MHOTO COJIEPXKATETBHBIX MOJIN(DUKAIIHIA.

IIpoGiema mosHOTHI B ee Haubosiee obieil (n B Hambosiee ab-
CTPAKTHOI1) MOCTAHOBKE (DOPMYJIHPYETCst CIeyomum obpasom. Muoxke-
crBo M C P, sABiIdeTcsd NOJHBIM TOIJa U TOJIBKO TOI/A, KOIJa €ro
3aMbIKAHNE OTHOCUTEIBHO OTepaIuil Cynepro3uiiu U OOPATHONW CBI3H —
muoxkectso [, coBuagaer ¢ P, ;. B paborax [9-12, 15| nccienosascs
BOIIPOC O CyIIECTBOBAHUH 3P PEKTUBHOTO KPUTEPUs IOJHOTHI B . ¢. Py 5.
Cremyer ormeTuTh, 9TO &. €. Py ;i ABJISAETCH KOHETHOIIOPOXK IeHHOf [9-12]
U, TaK »Ke, KAK B KOHETHO3HAUHBIX JIOTMKAX, MHOYKECTBO BCEX IIPEJIITOJI-
HBIX B P, ; KiaccoB obpa3yeT MHUHUMAJIbHYIO KPHUTEPHAIBHYIO CHCTEMY.
Orcroza cilejtyer, 4To B IPHHIHAIIE KpUTepuil HOIHOTHI B P, ; MOKeT OBITH
copMySIMPOBaH B TEPMHUHAX IIPEJIITOIHBIX KIaccoB. OTHAKO, KaK MTOKa3a-
Ho B. B. KyupsiBuesbiv [9-11], MOIHOCTH MHOXKECTBA IIPE/IIOIHBIX KJIAC-
coB B F, ; paBHa KOHTHHYYMYy U, TAaKHM 0Opa3oM, 3(bDeKTUBHOrO KpH-
Tepust TOJHOTHI JJIsT 0.-7. (PYHKIINI B 9TUX TEPMHUHAX CYIIECTBOBATH He
moxker. Bosee Toro, M. 1. Kparko [15] ycranoBsieHo, 9To He cyiecTByeT
AJITOPUTMa PACIIO3HABAHUSI TIOJTHOTHI KOHEUHBIX CUCTEM O.-J1. (DyHKITHI.

B cuiy cBoero oupegesenns |2, 10, 11] o.-x. dyHkuum ssiasorcs
OECKOHEYHO3HAYHBIMU U JIa2K€ KOHTHHYYM3HAYHbIMU (QyHKIuAMU. Tem
CaAMBIM TIPEJIIOJIAraeTCsI, UTO BBIYHUC/ISIFONINE O0.-J. (DYHKIMH aBTOMATHI
«paboraioTy 6ecKoHEeIHO 10110, OJTHAKO COBEPIIEHHO $ICHO, U9TO KayKJ0€e
peasibHOe KHOEpHETHYeCKOe yCTPOHCTBO (B TOM YHCJe, aBTOMAT) 110 KC-
TedYeHre HEKOTOPOI'0 KOHEYHOI'O ITPOMEXKYTKA BPEMEHHU IIPEKPAINAET CBOIO
«paboTy», TO ecThb JUOO CTAHOBUTCS HEHYXKHBIM, JIUOO MEPEXOJIUT B Ha-
YaJIbHOE COCTOsIHUE. B CBsI3U ¢ 9TUM BO3HUKAET

IIpobaema T-mostHOTHI. [lycms T = 1. Mnootcecmso M C P, 5 nasoi-
BACMCA T-TOAHBIM, €CAU Oaf A1000T 0.-0. pynxuyuy f us 0.-0. ynryud
MHooicecmaa M ¢ nomowbIo onepayuli CYnepno3uuuY u 06pamHot ceA3U
MOACHO NOAYHUMD 0.-0. Pynxyuro f', cosnadarowyo ¢ f na ecex nabopar,
COCMABAEHHDIT U3 CAOG OAUNDL T .

B [12, 21, 22| mokazaHo, 9TO Jijisi peIleHusi TPOOJIEMbI T-IOJTHOTHI
omepals «00paTHasl CBI3b» OKA3LIBAETCS HECYIIECTBEHHONW, TO €CTh B
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JJAHHOM CJIydae 3Ta Ollepalldsl BbIpa3nMa dYepe3 Ollepalldio CylepIo3u-
nuu. Orciofa ciielyer, 9To mpobjieMa MOJHOTHI B KOHEYHO3HAYHBIX JIO-
FUKAX SABJISIETCS YaCTHBIM CIydaeM IMpoOJIeMbl T-TOJHOTHI mipu 7 = 1.
Bwmecre ¢ Tem, ipu 7 > 2 cyIIecTByeT NPUHIUNINAILHOE Pa3Invdie MeK-
1y d.c., aJIeMeHTaMU KOTOPOil SIBJIAIOTCH (DYHKIINA KOHEIHO3HATHBIX JIO-
UK, C OJIHON CTOPOHBI, U OTOOPaXKEHUSI, OCYIIECTBIIsIEMbIE O.-J1. (DyHKITU-
MU Ha CJIOBAX JUIMHBI T, ¢ Apyroi. MHOXKeCTBO BcexX JeTepMUHUPOBAH-
HBIX OTOOparKEHUM, PACCMATPUBAEMBIX HA CJIOBAX JJIUHBI T, TOPOXKIAET
CIIeIaJIbHOE 3aMKHYTOE IIOJIMHOYKECTBO B KOHEYHO3HAUHOIl JIOTHKE, CYy-
IIIECTBEHHO 3aBUCHAIIee OT mmapameTpa 7. Vcmonb3yst ecTecCTBEHHYIO aHa-
JIOTUIO MEXKJTy IPOOJIeMOil T-IIOJHOTHI U MPOOJIEMOil TTOJTHOTHI B KOHEY-
HOIIOPOZKJIEHHBIX 3aMKHYTBIX KJacCaX KOHEYHO3HAYHBIX JIOTUK, MOXKHO
BBECTHU IIOHATHE T-IIPEJIIOJHOIO KJlacca U II0Ka3aTh, YTO BCSIKOE MHOXKE-
CTBO 0.-J1. (DYHKIINN SIBJISIETCS T-IIOJHBIM TOTJA U TOJBKO TOTJa, KOI/a
OHO IIeJIMKOM HE COJIEPKUTCS HU B OJIHOM M3 T-IIPEJIIOJIHBIX KJIACCOB; CO-
BOKYITHOCTD T-IIPEJIIOJHBIX KJIACCOB KOHEUHA, MOXKET OBIThH onucaHa 3¢-
dbexkTuBHO 1 06pasyeT MUHUMAIBHYIO T-KPUTEPHAJIBHYIO cucremy |1], mpu
9TOM MHOXKECTBO 1-IIPEMIOJIHBIX KJACCOB U30MOP(MHO MHOXKECTBY IIPEI-
MOJIHBIX KJIACCOB B KOHEYHO3HAYHBIX JIOTHKAX. TakuM 00pa3oM, Jiisi JIO-
6oro 7 > 1 cyIIecTBYIOT aJrOPUTMBbI JIJi PACIO3HABAHUS T-IIOJTHOTHI KO-
HEYHBIX MHOXKECTB 0.-J1. (DYHKITUH U KaXKIbIil 13 9TUX AJITOPUTMOB MOXKET
OBITHL 3aJaH C HCIOJIb30BaHUEM 3(MMEKTUBHO OMUCHIBAEMBIX MUHUMAJIb-
HBIX T-KPUTEPUATBHBIX CUCTEM.
C 1pobJieMoit T-TIOJIHOTBI TECHO CBSI3aHA

IIpoGiiema A-mosiHOTBHI (ANIIPOKCUMAIMIOHHON MHOJIHOTHI). Mho-
orcecmeo M C P, 5 nasweaemcs A-noanvim, ecau oas awbozo T > 1
IMO MHOANCECTNGO ACAACTCA T-TONHbLM.

I3 onpejenenust MOHATUS A-IIOJHOTHI CJIEAYeT, YTO MPOU3BOJILHYIO
0.-71. PYHKIHIO f MOXKHO <«allIPOKCUMHUPOBATHY 0.-JI. (DYHKIUSIME, ITIPHU-
HaJJIesKAIUME 3aMbIKaHuio A-1ojinoro Muozkecrsa 991, To ecTh BLIOpATh
u3 [9M] mocsienoBaTeIbHOCTD 0.-71. DyHKIHIT

f17f27'~~,f7',--.

TaKyro, 9To Jjiyjist jiiodoro T > 1 o.-j1. dyHKIus f coBIagaer ¢ 0.-11. QyHK-
nueil f Ha Bcex HAbOpax, COCTABJIEHHBIX U3 CJIOB JJIHHBI T.
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OueBWJIHO, W3 IOJTHOTHI IIPOU3BOJIBHOIO MHOXKECTBA 0.-J1. (PYHKIIU
creiyer ero A-ToTHOTa U T-TIOJIHOTA, Jj1s Jiioboro 7 > 1. ObpaTHoe, BooO-
1e ToBopst, HeBepHO. CyIECTBYIOT KOHEUHBIE T-TIOJIHbIE MHOXKECTBA O.-]I.
GYHKIMIT, KOTOpbIE HE SBISAIOTCA A-TIOJTHBIMA U MMOJTHBIME, a TaKYKe CyTIe-
CTBYIOT KOHEYHBIE A-TIOJIHBIE MHOYKECTBA 0.-11. (DYHKIIWIA, He SIBJISTIOIITAECS
TIOJTHBIMH.

[TpoGsrema A-moJtHOTHI HccsIeioBaiach B padborax [19-23, 25-29|. Oka-
3aJ10Ch, 9TO 9Ta npobsaeMa ajgropurmudecku HepaspemmMa [19]. Tem we
MeHee, KpuTepuil A-1oJTHOTEI MOXKeT ObITH C(POPMYJIMPOBAH B TEPMUHAX
A-TIpeINOTHBIX  KJIACCOB, YNUCTIO0 A-TIPeIoTHBIX KIaCCOB CYETHO, MHO-
JKECTBO A-TIPeJITOTHBIX KJIACCOB PEKYPCUBHO IMEPEUUCUMO, W KarKIbIii
A-TipeInoTHBIN Kace MOXKeT ObITh omucan 3ddexkTusHo. Bosee Toro,
KaKJIbII T-TIPEJIIIOHBIA KJIACC SIBJISIETCS A-TIpeJIToTHBIM KJIaCCOM W Ha-
obopoT: st J0H0r0 A-TIpeIoTHOTO KJacca, CyInecTByeT 7 > 1 Takoe,
YTO ITOT A-TPEANoHbI KJIacC B TO YK€ BpeMsi U T-Ipeanoabii. OT-
cIofia cjesiyer, uro mpobsieMa 3(h@PEeKTUBHOTO OMUCAHUST A-TIPeITOTHBIX
KJIACCOB CBOIUTCST K mpobsieMe 3(pHEeKTUBHOTO OMUCAHUS T-IIPEITOTHBIX
KJIACCOB JIJTsST BCEX T = 1. DTO MO3BOJISIET BECTU MOUCK W HAXOIUTDH MPHU-
MepPBI COJIEPKATETHLHBIX TOJIKJIACCOB KOHEUHBIX CHCTEM O.-JI. (DYHKITHH,
JIsl KOTOPBIX CYIIECTBYET aJNOPUTM JiIsl pacio3HaBanusi A-11ojHOTHI |21,
22, 25|.

Kak 6b110 0OTMEYeHO BBIIIE, JJ1s PEIeHust 3aa91 O T-TIOJTHOTE U, CJie-
JTOBATEILHO, JIIST PEIeHus 3a7adu 00 A-TIOTHOTE Oomeparys «0bpaTHasT
CBsI3b» OKA3BIBAETCS HECYINECTBEHHOW. DTO O3HadaeT, 4To ecam I —
A-T107THOE MHOKECTEO, TO ISl <AIIIPOKCUMAIIN» TPOU3BOJIBHON 0.-]1.
GYHKINN JOCTATOYHO MCIIOJIB30BATH JIUIIb O.-71. (DYHKIIUU, SIBJISTFOIITAECS
CyTIEpPIO3UIUSIMU 0.-7. pyHKIHH n3 9. BMecTe ¢ TeM, IpH «ITOCTPOECHUTT>
caMux 0.-JI. PYHKIMI MHOXKecTBa I, MCXO/sT U3 HEKOTOPOU «KAHOHUYe-
CKO¥1» TIOJTHOM CHCTEMBI 0.-7. (PYHKINH, MOXKET OKA3aThCsI, UTO OMEPaIlis
«obpaTHasi CBA3b» JIOJPKHA OBITH HCIOJb30BaHA IO CyIecTBY. B Kaue-
CTBE TaKOW «KAHOHUYECKOI» IOJHOW CHUCTEMBI O.-JI. (DyHKIHUH OOBIYHO
paccMarpuBaioT |2, 12| cucremy, cocrosIiyo u3 JIBYX 0.-j. QyHKIMHA —
o.-11. dyukimn g(z) («3amepKku») u 0.-1. dbyurun fy(x1,x2) (yHUBEp-
CaJIbHOM «MUCTUHOCTHOW» O.-]I. c]ayHKuHH).

Iycrs P, . = [{g(x), fu(z1,22)}], Tie 3aMbIKanIe GEPETCS TOIBKO OT-
HOCHTENIBHO omepanuy cyneprosumun. O.-11. GyHKIII 13 MHOKeCTBa, Py, .
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OOBITHO HABBIBAIOT OPUHUMHBLMU 02PAHUNEHHO-0EMEPMUHUDOBAHHBLMU
dyrnkyuamu [12|. Takum obpaszom, Jobast geduHuTHAS 0.-71. DYHKIUS
MOXKeT ObITh mosiydeHa u3 0.-J. dbyukuuii g(x) u fy(r1,x2) 6e3 uc-
[0JIb30BaHUS OIEPAIUU «0DpaTHas CBsS3b». 3aMETHUM, UTO MHOXKECTBO
]50,/1. C P, sBisercd A-NOJHBIM U, CJI€JOBATEIbHO, UCIOJIB3Yd O.-]I.
bynxiun u3 Py, . MOKHO <aIIIIPOKCHMUPOBATh» JIIOOYIO Halepes 3a/1aH-
HYIO 0.-1. DYHKIINIO.

Pacemorpun By HKIMOHAIBHYIO cucTeMy P 1., SJEMEHTaMI KOTOPOit
SIBJISIIOTCA TePUHUTHBIE O.-7. DYHKINN, & B KATeCTBE omeparuii paccMmar-
PUBAIOTCS TOJIBKO OIEPAIUU CyHEePIO3Uuuu. Bo3HUKAaeT BOIPOC: CyIIle-
CTBYET JIN AJITOPUTM JIJIsI PACTIO3HABAHUS A-TTOJHOTHI KOHEYTHBIX MHO-
XKeCTB B @.c. P? Tem caMbiM BBISICHSIETCS, KAKOBO BJIUSIHUE CyTyDO «aB-
TOMATHOI» OIEpAIUU — OIE€pPAIN «O00paTHasi CBA3b» HA HAJUYIUE WJIH
OTCYTCTBHE AJITOPUTMOB IS PENICHUs 3aJadid O TOJTHOTE B (DYHKITHO-
HAJILHBIX CHCTEMAX aBTOMATHOrO Tuma. VMmeer mecTo

Teopema 1 ([27]). He cywecmsyem aszopumma 0as pacnosHasaHus
A-noanomoL KOHEUHOLT MHONHCECTNG 6 PYHKUUOHAALHOT cucmeme P, 5

Hapsiny ¢ dbyHKIIMOHAIBHON cuCTEMOI ﬁ’o.n. paccMoTpuM (DYHKITHO-
HaJIbHYIO CUCTEMY ]50.#1., 3JIEMEHTAMU KOTOPO#l TaKKe SABJISIOTCA jedu-
HUTHBIE 0.-7. (DYHKINH, & ONEPAIUSIMU — HE TOJIHKO OIEPAIUN CyTIePIIO-
3UIUU, HO U omepalus «obpaTHast cBsaA3by. CrpaBesinBa

Teopema 2 ([27]). He cywecmsyem aszopumma 0as pacnosHasaHus
A-noanomoL KOHEUHHLT MHONCECTNG 6 PYHKUUOHaLHOT cucmeme P, .

HeratuBubie ¢ Touku 3pennst 3pPEKTUBHOCTH Pe3yJILTaThl IO IIPO-
fsieMaM MOJTHOTHI U A-TIOJIHOTHI JiIst O.-71. (PYHKIUI TPUBEIN K HEOOXO-
JuMocTH 6oJjiee JIeTaJbHOIO M3YydeHns MPOobJIeMbl T-II0OJHOTHL. B oTinane
OT TIpobJIeM TIOJTHOTHI U A-TIOJTHOTHI B UX ODIIEll TOCTAHOBKE CYIIECTBYIOT
¢ heKTUBHBIE TPOIEAYPHI JJIsi PElIeHrs TPoOeMbl T-TIOJIHOTBI; KPUTE-
puit T-TIOJTHOTBI MOYKET OBITH C(OOPMYJIUPOBAH B TEPMUHAX T-IIPEIIIOTHBIX
KJIACCOB; MHOXKECTBO T-IIPEJIIOJHBIX KJIACCOB Jjist Jjiioboro 7 = 1 ko-
HEYHO U MOXKET OBITh ONMNCAHO B TEPMHUHAX COXPAHEHUsI OTHOIIEHUIL;
[IPU 9TOM COBOKYITHOCTL OTHOIIEHUH, KJIACChI COXPAHEHUST KOTOPBIX COB-
MaJIaloT C T-TPEJIOJHBIMA, PACHaJaeTcsd Ha CeMb ceMefcTB — ceMell-

crea Z(71),J(7),D(1), M(1),S5(7), L(T) u V(7). Onnmem 11 cemeii-
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crBa [20-23]. Bamerum, uro npobiema T-MOJHOTHI st O.-J. (DYyHKIH
u 1pobJieMa T-TIOJHOTBI JIjI JIETEPMUHUPOBAHHBIX (DYHKIINN SKBUBa-
sienTHbI. [loaTomy mpobJsiemy T-TIOJHOTBI OyJIeM paccMaTpuBaTb B @.C.
Pf, 3JIEMEHTAMHU KOTOPO# SIBJISIIOTCS TPOU3BOJIbHBIE JIETEPMUHUPOBAH-
uble GyHKIWN (1. QyHKIMN); 1pu 5T0M OyIeM CUuTaTh, 4TO JUIs Kk = 2
nepeMeHHble JI. yHKIUE OPUHUMAIOT 3HadeHus u3 KP° — MHOXKecTBa
BCeX OECKOHEYHBIX ITOC/IeI0BATEILHOCTEH, COCTABJIEHHBIX M3 JIEMEHTOB
E,={0,1,....k—1}.

Ilycts t > 1, E,’i — MHOXKECTBO BCeX CJIOB B ajidapure Fj nauHbI t.
Kazxmoe Takoe cj1oBo OyzieM IpeACTaB/sSITh B BHUJIE

o0
ycrs Ef = |J E,’i OueBnIHO, MOXKHO CUYUTATh, UTO MEPEMEHHBIE
t=1
J. (byHKIHU, IPUHAJICXKAIIIAX Pf , IPUHUMAIOT 3HAYCHUST U3 MHOXKECTBA
E}. Ha muoxecTse Pp’f OOBIYHBIM 00pa30M BBOISTCS OIEPAIUMU CyIep-
[O3UIINU, & TAKYKE [MOHATUS 3aMBbIKAHUS MTOJIMHOXKECTB lef OTHOCUTEJILHO
STUX OIEPAINii.

[Iycrs 7 > 1. . dyuxuum f(x1q,...,2,), 9(x1,...,Ty) U3 lef HA3bLIBA-
I0TCS T-9K6UBANEHMHbLMU, €CITH JJIst JTF0O0ro Habopa (a1, . . ., ay,) dJIeMeH-
108 E} f(ai,...,a,) coBnagaer c g(ai,...,an). Hycrs M C P¥. Muo-
2KecTBO I HABBIBAETCS T-NOANbBIM, €CTU JI JI000# 1. dyukmun f € Pp’f
B 3aMbIKAHUU MHOXKeCTBa I cofepKuTcst . pyHKIWSI, T-9KBUBAJIEHTHAS
f. MuoxecrBo I C Pf HA3BIBACTCH T-NPEINOAHBIM KAACCOM, ecyin I He
SIBJISIETCSI T-TIOJTHBIM, HO JIJIst JTFO0O# 1. pyHKIUU f € P;lf \ M MHOXKECTBO
NU{f} m-nomnno.

IIycre h > 1, T = (t1,...,t) — UPOU3BOJIBHBIN HAGOP MOJIOKUTE b
HBIX IIeJIBIX UHCeT 1 E;{ = E,il X.. . X E,ih. JIr060€e HermycToe MOAMHOXKECTBO
R C Eg HA3BIBACTCS OMHOWEHUEM, 3ATAHHBIM Ha F | a uauciao h — ap-

HOCTBIO 3T0r0 orHomenus. . dyukuus f(z1,...,z,) corpansem ommo-
wenue R, ecom 715 moboit copoxkynmoctn {(ai, ..., ar),..., (al,...,aM)}
nabopos us R nabop (f(ai,...,a}),...,f(al,...,a})) TaxxKe npuHa-

gexuT R. MHOXKeCTBO Bcex JI. (DYHKIUN, COXpaHSIONNX OTHOIIEHNE R,
obozuatum depe3 U(R).

[Iycts k > 2. Oupenesnum GyHKIUIO 7, OTOOPANKAIONLYIO MHOXKECTBO
E;xE;ua{0,1,2,...}. Ilycrs a; € E,t;, as € E,tf, t = min{ty, to}. Torna
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(a1, a2) =0, ecan a1 (1) = az(1),...,a1(t) = as(t);

m(ag,a2) =i (1 <1 < t—1), ecom a1(l) = az(1),...,a1(t — i) =
as(t — i), Ho a1(t — i+ 1) # as(t — i+ 1);

(a1, a2) =t, ecim ai(1l) # as(1).

Ouenyno, eciu (a1, az) = 0 u t; = tg, 10 a1 = ag, ecom 7w(ay,az) =
0 u t1 < t2, TO CJIOBO a1 SIBJISETCS «HAYAIOM» CJIOBA (3.

\%
afty)
7777777777 %aj(ﬁ) /az(t])

t a,(t-i) = a(t-i)

Puc. 1.

Ha puc. 1 npencrapiena «reoMeTpuyeckasi HHTEPIPETAIUs» TOHATUS
dbyuxuu 7. IMape cioB a1 u ay Takoii, uro m(ay,as) # 0, nocrasieHo B
cooTBeTcTBUE JIepeBo I ¢ KOpPHEM v U JByMsl KOHIICBBIMHU BEPIIMHAMU
V1, V9, IpHYEM KakKJIoMy peGpy Jepesa [ NPUIMCAHO HEKOTOPOE YHUCJIO
u3 E).. lens ¢q, coequusiomas KOpeHb Jepesa D ¢ BepIIUHOI U1, UMeeT
JUIMHY t1, a Ielb Cg, COeJMHSIONAs KOpeHb JiepeBa [ ¢ BepIIMHOI vo,
umeer jumny to. Pebpam pi, ..., pf, nemn ¢i u pebpam pi, ..., p7 T ¢
[PUIUCAHBI cOOTBeTCTBeHHO uncaa aj(l),...,a1(t1) u az(l),...,a(t2).
Ecmu 7(aj,a2) = t, To menu ¢ u ¢y He cozmepxkar obmmx pebep. Ecim
m(at,a2) =i (1 <i <t—1), To pebpo pi commagaer ¢ pebpom p? u T. 1.,
peGpo p;_; COBIAJACT ¢ peOPOM p7_;; OIHAKO Py_; | U Pi_; | PASITHIHBL

Ha muOX)ecTBe Eg OIIpEIESIUM OMmHoueHue npednopadka «=<». Ilycts
A = (a1,...,ap), A" = (a},...,a}) — snemenrnt uz El; A’ < A, ecnu
st mobwIx 4, j 3 {1,..., h} 7(a}, af) < m(ai, a;); A" < A, ecom xora Gb1
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Jutst oftHof Tapet 4, j w3 {1,...,h} w(aj, a}) < m(a;,a;). Bysem cautats,
gro A’ m A coenadarom no ommowenuro npednopadra «<», ecmu A’ < A
nA=<A.

[Iycrs A = (aq,...,ap) — IPOU3BOJILHBIN SJIEMEHT U3 Eg Mmuozxe-
ctBo Beex A’ u3 Eg takux, uro A’ < A, nazosem m-MmH0MCECMEOM, 3a-
JlaBaeMBbIM 3JIeMeHTOM A, a 9ncjao h — apHOCTBIO TOr0 T-MHOYKECTBA.
st obozHadennst m-MHOXKECTB OymeM ucmob3oBaTh cuMmBoa A. Jlroboe
m-MHOKeCTBO A pasbusaercst Ha nsa nogmuokecta: AM) — yHOKecTBO
BCEX MAKCUMAJIBHBIX TI0 OTHOIIEHUIO MPEJITOPSIIKA «=<» 9JEMEHTOB 3 A,
1 AU — MHOXKECTBO BCEX OCTABIINXCS 31eMEHTOB. TAaKuM 06pasoM, Ipu
h =1 A0 = & Herpyaso BHAETb, UTO IS JIOOLIX i, U3 {1,...,h}
3HaveHne 7(a;j, ;) He 3aBHCUT OT BBIOOPA djIeMeHTa (a1, . . ., ap) U3 AL,
ITostomy uncio m(a;, a;) obosnaunm depes T (4, j); T-MHOXKecTBO A Ha-
30BEM NpusederHvLM, €I Jist JHOObIX 4, j u3 (1,...,h) Takux, 4ro i # j
nMeeT MecTo HepaBeHCTBO Ta(%,j) # 0. He orpanmumsasi obrmnocTw,
Oy/IeM CUNTATH, YTO BCAKOE T-MHOXKECTBO Y/IOBJIETBOPSET CJIEyIOIIEMY
CBOWCTBY:

Jutst o6bix 4, 7,0 w3 {1,... h}, ecom i < j <[, 1O
min{t;, 6} — wa(i, 1) <min{t;, t;} —7a(i, j). (1)

Vcxons uz ¢cchopMyIMPOBAHHOIO BBIIIE CBOMCTBA, KayKJI0MY IPHUBE/ICH-
HOMy 7T—MHO}K€CTBy MOXKHO JaTb HaI‘JIH;LHyIO <<FeOMeTpI/I‘{eCKyIO narep-
npetanuio». Ilyers A — npusesiennoe w-muozkectso, npudem A C EF.
T-MHOXKECTBY /A TIOCTABUM B COOTBETCTBHE JiepeBO DA, pedpaM KOTOPOro
npunucanbl yncia u3 K. depeso DA uMeeT KopeHb v U h KOHIEBBIX Bep-
IMUH — V1, ..., V. Qs goboro ¢ € {1,..., h} mmHa nenu ¢;, coeuHsIIO-
1Ieil KOpeHb JiepeBa v ¢ KOHIeBOIl BepIIMHOi v;, paBHa t;. [IycTs 4, j npu-
Hagyiexkar {1,...,h}, t; ; = min{t;, ¢;}. Torma nepsoie t; j—mwA (7, j) pebep
B IIEIISAX C; ¥ Cj, CINTasi OT KOPHSI K KOHIIEBBIM BEPIIIHAM, COBIAJAIOT, HO
(tij — ma(i,§) + 1)-e pebpo nemn ¢; ormuasno or (t;; — wa (i, j) + 1)-oro
pebpa menu c;. 13 mepasencrsa (I) ciemyer, aro st yo06bIX 1, 7,0 U3
{1,...,h} makux, uro i < j < [, menm c¢;,cj,¢; MOXKHO DPACHOJIOKHUTD
Ha IJIOCKOCTH TaK, YTOOLI BepIIMHA U; pacllojarajach <«JIeBee» BepIlu-
HBI Uj, & BEPIINHA U] PACIOJIaraiach <«IIpaBee» BepIIMHBI vj;. IlycTs peb-
paM 1enu ¢; npunmcansl yncaa a;(1), ..., a;(t;) coorsercreennno. Torma
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nenu ¢; coorpercryer cyioBo a; = (a;(1)...a;(t;)). Jlerko BumeTH, uTO
A = (a1,...,an) UPUHAJIEIKUT T-MHOXKECTBY A; IIPH 9TOM, €CJIH JIJIs
mobbx 4,j u3 {1,...,h} (t;j — 7a(i,j) + 1)-bIM pebpam B Imemsix ¢; u
Cj COOTBETCTBYIOT Da3Hble 4mcia, To A € AM) g mporueHOM Ciyuae
A e AU Ouesmmno, TakuM CrOCOBOM MOXKET OBITH HOJIYHUEH JIHO0Of
9JIEMEHT U3 T-MHOXKeCTBa A.

Puc. 2.

Ha pwuc. 2 misi HEKOTOPOro IPUBEJIEHHOTO T-MHOXKECTBA H300pa-
2KEHO COOTBETCTBYyIoIiee emy 1nepeBo Da. Pebpam nepesa mpurnucanb
quciaa U3 MHOXKecTBa Fy Tak, UYTO JaHHAs Pa3MeTKa COOTBETCTBYET
(al,ag,ag,a4,a5,a6,a7,a8,a9,a10,a11,a12) u3 A(M) TakOMy, 9TO a1 =
(01), ag = (033), ag = (032), ag = (1000), a5 = (1001), ag = (1003),
ar = (102), ag = (21), ag = (223), alp = (2220), all = (221),
a1z = (3). OueBnHO, T-MHOMKECTBO A — TIOJIMHOXKECTBO MHOKecTBa BT |
rne T'=(2,3,3,4,4,4,3,2,3,4,3,1).

ITycte AC Eg [Tomcranosky ~ uncen 1, ..., h HazoBeM A-IIOICTAHOB-
KOff, ecu J171s1 JTI060TO 371eMenTa (a1, . . . , ap) U3 A HAOOD (ay(1); - - - 5 y(n))
TaK>Ke IPUHAIIEKUT A,

[Myctrbe R € A. Ornomenne R nHasoBem A-pegaexcusHvim, ec-
m AM C R u A-cummempuunvim, €I s BCIKOTO SJIEMEHTA
(a1,...,ap) 13 R u g moboit A-TI0ICTAHOBKH 7y HAGOD (Any(1ys - - - 5 Qry(h))
TakzKe npuHaIexur R.
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[Iycts R C A, npuuem A — npuBeJIeHHOE T-MHOXKeCTBO. [j1st JIF0OBIX
A = (a1,...,ap) 13 A\ R, ancna i u3 {1,...,h} onpeaeaumM moaMHO-
xectso Ch(A) muoxkectBa Ejp: oo € Ch(A) Torsa u ToIbKO TOrA, KOIa
cymecteyer @ € B} taxoe, uto 7(a;,a) < 1, a(t;) = a n moboit se-
meHT (@), ..., a)) 3 A npunrajyiexnt R, ecin a) = G. 3aMeTHM, 9TO JiJist
nexoropbix A € A\ R, i € {1,...,h} maoxkectBO C'}(A), BOOOIIE roBODS,
MOZKET OBbITH ILyCTBIM.

CewmeiicrBo orHomenuit Zi(A). Ilycrs k£ > 2, A — npusenennoe
T-MHOXKeCTBO apHocTH h, h > 1. OtHomenne R C A NpuHAIJIEXRKAT ce-
meiictBy Zi(A), ecin 510 orHOMEHHE A-pedIeKCUBHO, A-CHMMETPUTHO

u cripaBeymBo cieyiomee. [lyers m > 1, Ay = (al,. .. ,a,,ll), LA =
(a*,...,a}") — mnpousBo/bHbIA HabOp simementoB 3 A \ R. Ilycrs
iv € {1,...,h},... im € {1,...,h}. Torma, ecom t;; = -+ = t; ,
m(a},,a2) <1,...,m(a} ,a ) < 1, TO MMEET MECTO COOTHONICHHE

C(A)N...NCH(An) # 2.

CemeiictBo otHomenuit Zi(7) — ecTb 00beAUHEHHE CEMEHCTB
Zi(A), Basttoe 10 BceM npusejeHHbIM T-MHOMecTBaM A C El e
T = (t1,...,tn), h = 1, max{ty,...,tp} < 7, Takum, uro Zi(A) # .
Zi(1) # @ upn aobbix k > 2, 7 > 1.

Iycrs A C El, s > 1. Muoxecrso {(ai,... Lap),...,(af,....a3)}
smemento m3 AM) mazosem A-cosmecmumvim, €CITH CyIECTBYeT cO-
BOKYIIHOCTb A-IIOJICTAHOBOK 71, . ..,7s TaKas, 49TO JJIs JIOObIX ¢, U3
{1,...,s}, 4,7 u3 {1,..., h} umeer MecTo COOTHOIIICHIE

TFA(ivj) < W(a?/q(i)?azr(j));

IIycte R C A, npuyem A — mpuBelieHHOe T-MHOXKeCTBO. OTHOIIE-
e R HazoBeM A-saemenmaphvim, €CJIA 9TO oTHOIIEHNe A-pedIeKCHBHO,
A-cuMmerprdHO, a MHOXKecTBO A \ R A-coBMecTHMO.

[Tycts R — A-smemenTapHOe OTHOIEHUE. JIerko yH6eauThess B TOM,
YTO CYIIECTBYIOT MHOXKECTBA

I ' t
E\CE},...,E, CE}

TaKWe, YTO CIPABEJJINBO CJIEIYIOIIEE:
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a) ecsm HAGOp ClOB (ai,...,ap) U3 A He npuHajIeKUT R, TO st
HEKOTOPOit A-IIOJCTAHOBKH 7Y
A1) € by, ... » Ay (h) € Ey;

6) must o0bIxX 4,7 w3 {1,...,h}, a € Ei, a € Ej HMEET MECTO Hepa-
BEHCTBO
TFA(ivj) < W(a’a/)'

[lyctb R — A-snemenrtapuoe otHorienue. Jlns miobbix A =
(a1,...,ap) m3 A\ R, uncna i u3 {1,...,h} ompegennM MOIMHOKE-
crBo Qn(A) muokectBa Ei: 3 € QR(A) Torza m TosbKO TOrAa, Ko-
ria B A\ R cymecrsyer snemedt (ai,...,a;—1,a',ai41,...,a) TaKoii,
aro mw(a;,a') < 1, d'(t;) = (. OueBnano, uro mist mobeix A € A\ R,
i €{1,...,h} muoxectso Q% (A) Hemycro.

IIycrb m > 1, P = {Ry,..., R, } — upousBosbHasi cucrema A-sje-

MeHTapHbIX oTHomenuit. Cucremy orHomenuit P HazoseM T'-coemecmu-
moti, ecmn g mobeix [ € {1,....m}, " € {1,...,m}, A € A\ Ry,
A" e A\ Ry, i € {l,...,h} MHO)KeCTBA C}él (A), C’}“%;(A) OJIHOBPEMEHHO
Jiu6O MyCTHI, MO0 HE IYCThI, IPUYEM, €CJIN Cli%l (A) =9, 10 Qﬁl (A) # Ey,
HO JyIsi Besikoro 3 € Ky cymecrsyer j € {1,...,h} Takoe, 4ro t; = tj,
7a(ind) < L B € Qi (A).

ITycrs R — A-snemenrapnoe ornorrenne, A € A\ R, i € {1,..., h}.
Yepes EL(A) obosnanum nodmmoosicecmeo Ey, cosnanaiomee ¢ Ch(A),
ecsn C'h(A) memycro, u copnaatomiee ¢ Q% (A) B IpoTUBHOM cilydae.

CewmeiicrBo orHomenuit Ji(A). Ilycrs k > 2, A — npusenennoe
T-MHOXKeCTBO apHoctH h, h > 3. OtHomenne R C A npuHAIeXRAT ce-
meitctBy Jg(A), ecau st Hekoroporo m > 1 R mupejicraBuMo Kak re-
pecedenne A-3jieMeHTAPHBIX OTHOIEHU Ry, ..., Ry, cucreMa OTHOIIIE-
auit {Rq,..., Ry} T-coBmectuma, jyist moboro A € A\ Ry MHOXKecTBa
011%1 (A), C’}Qzl (A) wycrel, cymiecTByer 10 Kpaiineit Mmepe onHo @ € {3,...,h}
Takoe, YTO MHOKECTBO C’}él (A) mycTo u copaBeIuBO CJIe/IyOIee.

[Tycrs | > 1, uncna sy, ..., s upuHaiexar Maoxecrsy {1,...,m},
Ay = (al,... ,a}L), LA = (d . ,a%) — IPOM3BOJILHLIA HabOpP 3JIe-
MeHTOB 13 MHOXKecTB A\ Ry, ..., A\ R, coorBercrenno. Ilycrs iy €
{1,...,h},...,i; €{1,...,h} U UMEIOT MECTO COOTHOIIECHUSI

ti, = =t;, w(a}l,a%Q) < 1,...,7r(a},a§l) <1
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Torma, ecnmm uncia Sq,...,S; MOMAPHO PA3JIUYIHBI, TO
71 i
Ep, ()N ... Ep # .

CewmeiictBo orHoinenuii Ji(7) — ecTb OObeIMHEHHE CEMEHCTB
Jx(A), B3aToe 1o Bcem mpuBejennbiM T-MHOxectBam A C EF rue
T = (t1,...,tn), h > 3, max{ty,...,tp} < 7, Takum, uro Ji(A) # @.
Je(T)# D upu 7> 1, ecim k> 2, uipu 7 > 2, ecaiu k = 2.

CewmeiictBo orHomrenuit Di(A). Ilycrs k > 2, A — upusejen-
HOE T-MHOXKeCTBO apHoctu h, h > 2. Ornomenne R C A mpuHaIEKNT
cemeiictBy Dy (A), ecm jist HekoToporo m > 1 R npejictaBuMo Kak Iie-

peceveHne A—aﬂeMeHTapHmX orHomenuit Ry, ..., R,,, cucrema orHOIIe-
HI/II7I {Rl, ...y Ry} T-coBmectnma, st moboro A € A\ Ry MHOXKecTBa
A),C ( ) mmycrel, upu h > 3 jyts smoboro i € {3,. .., h} MHOXKeCTBO

A ) He HyCTO U CIIPaBEJIJIMBO CJIETYIOIIEE.

Iycrs h = 2. Torma Ry N...N Ry NAM) £ &,

IIycrs h > 3, 1 > 1, uncna si,..., S OPUHAIERKAT MHOXKECTBY
— 1 1 — (Al l
{1,...,m}, Ay = (aj,...,a4),..., Ay = (ai,...,a;) — TPOU3BOJIL-
HbI HAOOD 31eMenTOB n3 MHOXKeCcTB A \ Ry, ..., A\ Ry, coorser-
o . . i i

CTBEHHO TaKoii, 4ro mjisi mobbix 4,5 u3 {1,...,l} w(aj,ay) # 1.

Iycre i1 € {1,...,h},..., iy € {1,...,h}. Torga, eciu umeroT Me-
CTO COOTHOIIIEHUSI

12 1

tyy = - =t;,, m(a;,a;,) <1,...,7(a;

5}'531 (A)N...N 5;'43[ (4) =@

l
17a’il) < 1’

TO CYNIECTBYIOT ji,...,Jq u3 {l,...,l} makme, dro i; €
{1,2},...,4, € {1,2}, muoxectso {A4;,,...,A; } asigerca A-cos-
MECTUMBIM U

gstl (Ajl) ﬂ e ngsjq (qu) = @

CewmeiictBo otHomtenuit Dy(T) — ecTb 00beMHEHHE CEMEHCTB
Di(A), B3aTOE TO BCEM NpHBEACHHBIM T-MHOKecTBaM A C El| mie
T = (t1,...,tn), h = 2, max{ty,...,t} < 7, Takum Di(A) # @.

Di(T )#@HpHT>1 ecn k> 2, unpu 7 > 2, ecim k = 2.
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Hycrs k> 2,t > 1, T = (t,t), Ay C EF, Ay — m-MHOXKecTBO Taxoe,
qro ma,(1,2) = 1.

CewmeiicTtBo orHoeHnuit My (1) (My(T) # @ upn mobeix k > 2,
7 > 1). Ornomenne R € My/(7) Torja u ToabKo Torja, korja R C Ay,
t < 7, R coBnajiaeT ¢ HEKOTOPHIM OTHOINEHUEM YACTUIHOTO IIOPsIJIKA,
onpesiestennbiM Ha B} u umeromum B rounoctn k7! MummMabHBIX I
k=1 MakcHMAIBHBIX 9I€MEHTOB.

CewmeiictBo orHomtenuit Si(7) (Sk(T) # @ upnm mobeix k > 2,
7 > 1). Ornomenne R € Sg(7) Torma u Tosbko Torya, Korjga R C Ay,
t < T, CyHIeCTBYeT IIOJICTAHOBKA O R, OIIpeJeJICHHAs Ha E!, paznaratomnia-
siCsl B TIPOU3BEJIEHNE [TUKJIOB OJMHAKOBOMN TIPOCTOMN JJIMHBI p > 2, rpaduk
KOTOpO#t coBuagaer ¢ R, To ects st moboro a € El (a,0p(a)) € R u,
ecin (a1,a2) € R, 10 ag = og(ay).

Iycrb ¢t > 1, ®; — COBOKYIHOCTD BCeX 0TOBPazKeHUil MHOKECTBA El B
MHOYKECTBO MOJICTAHOBOK (IIEPECTAHOBOK ), onpe/iejieHHbIX Ha Fy. ITogcra-
HOBKY, KOTOpPYIO oTOOpazkeHue ¢ € $; cTaBUT B COOTBETCTBHUE JJIEMEHTY
a € B!, oboznaunm ¢,. Yepes ®; 0603HAMMM HOIMHOKECTBO &Jt, COCTO-
Alee U3 BceX OTOOpaskeHMil ¢ TaKUX, YTO JId JIOOLIX a,a’ u3 E}; Pa
COBIAJIAET C @y, ecm 7(a,a’) < 1. Myers Ty = (t,t,t,t), N — noaMuo-
KECTBO ET4, cocrositee u3 Bcex HAOOPOB (a1, agz, as,as) TAKUX, 9TO JIsI
mobbIx 4, j u3 {1,2,3,4} m(a;,a;) < 1.

[Iycrs k = p™, tiae p — upocroe uncio, m > 1, G = (Ep®) — abesesa
Irpylia, B KOTOPO# KaxKAblil HEHYJICBOI 3JIEMEHT MMeeT IIOPSAJIOK P.

CemeiictBo otmomrenuit Ly (1) (Lk(7) # @ s moboro 7 > 1,
ecmn k = p™, rue p — upocroe uucyo, m > 1). Oraomenne R € L (7)
TOTJIA U TOJIBKO TOTJIA, KOIJI& Jijisi HEKOTOPhIX t < 7, ¢ € ®; umeeT MecTo
caenyiomniee. [lycrs k = p™. Torna R C N; snemenr (a1, ag,as,as) u3 N
npuHaiexkuT R, ecin

ay (a1(t)) © @a, (a2(t)) = Pa, (a3(t)) © Pa, (aa(t)),

U He NPUHAJIE’KUT R B IPOTUBHOM CJIydae.

Iycrs t > 2, T = (t,t), Ay C EF, Ay — m-MHOXecTBO Taxoe, 4TO
mx,(1,2) = 2.

CewmeiicrBo otHomenuit Vi(7) (Vi(7) # 9 npm moberx k > 2,
7 > 2). Ornomenne R € Vi (7) rorma un Toibpko Torja, Korjga R C Ay,
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t < 7, u mMeer MecTo ceayoriee: (a1, az) U3 Kgm) npuHajyiexxuT R, eciu
a1(t) = ay(t), n ve npuHajyIe:KUT R B IPOTHBHOM CJIydae; CyIeCTBYeT
¢ € Py Takoe, yTo JI06OI sEeMeHT (a1, as) U3 KEM) IpuHAIEKUT R,
ecan jiist HeKoToporo « € Ey a1 (t) = ¢4, (a), a2(t) = @, (@) u He mpn-
Ha IekuT R B IPOTHBHOM CJIydae.

[Iycrs k& > 2, 7 > 1, Wi(7) — oObeuHeHnEe CEMENRCTB OTHOIICHUIT

Zi(1), Ti(7), Di (1), My (1), Sk (1), Lk (7), Vi (7).

Teopema 3. Ilycmv k > 2, 7 > 1. IIpoussoavroe mnootcecmso M C Pg
ABAAEMCA T-NOAHBM 0200 U MOABKO Mo20a, Koz2da M He coxparsem Hu
0dnozo omnowenus R us Wi(1), mo ecmv M L U(R).

Teopema 4. Ilycmo k > 2, 7 > 1. N — npouseoavhviti T-npeonosroil
kaacc 6 PY. Tozda cywecmeyem ommowenue R € Wy(t) makoe, wmo
N=U(R).

Teopema 5. [Tycmv k > 2, 7 > 1. ITycmv omnowenus R, R npunadae-
orcam Wi (T). HUmeem mecmo caedyrowsee.

a) Ilycmw R, R’ npunadaesicam pasauvmvim cemeticmeam u3 MHONHCE-
emea cemeticme { Zi (1), T (T), Dp(1), My (1), Sk (1), Li(T), Vi ()}
Tozda U(R) # U(R');

6) Iycmw R, R’ npunadaescam obseduneruto cemeticme Li(7), Vi (T),
npuuem R # R'. Toeda U(R) # U(R’);

6) Ilycmwv R, R’ npunadaesicam obseduneruto cemeticme Zi (1), T (1),
Di(T) u umerom pasnyro aprocmo. Tozda U(R) # U(R');

2) Ilyemv R, R' npunadaesrcam odnomy us cemeticme My(7), Z(T),
Ji(7), Di (1) u umerom odunaxosyro aprocmo h. Toeda pasercmeo
U(R) = U(R') pasnocusvho cyuecmeosanuto nodcmanosky y “u-

cea 1,..., h maxod, wmo das mobozo sremenma (ay,...,ap) uz R
Habop (ay(1ys - - -, Qy(n)y) MPUHAdAEHCUM R’; dan mobozo anemenma
/ !/ / / !/ .

(a},...,a;) us R' nabop (av,l(l), ... 7a7*1(h)) npunadaescum R;

d) Iycmw R, R' npunadaescam cemeticmey Sk (7). Toeda pasencmeo
U(R) = U(R') pasnocuavro momy, wmo odna u3 nodcmanosok
OR,OR, 2paguru xomopwulx obpasyrom ommnowenus R, R’ coomsem-
CMBEHHO, ABAACNCA CMENEHBIO OpYy20T.
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Bamerum, uro Zi(1), Jx(1), Dr(1), My (1),Sk(1), Lk(1) coBuagaior
COOTBETCTBEHHO ¢ ceMefictBamu orHortennit 2,7, D, M,S, L, ¢ nomo-
I[bI0 KOTOPBIX OIUCBIBAIOTCST BCE TIPEJIIIOJIHBIE KJIACCHI B k-3HAUHBIX JIOTU-
kax |7, 8, 11|. Kpome Toro, mouxos, Bozuukinuii B |7, 8] npu jJokazaresib-
cTBe TeopeM 3, 4, 5 MO3BOJIU ClIeIaTh CYIIECTBEHHO KOpPOUYe U3BECTHOE
nokazarenbctBo U. Pozenbepra kpurepust MOJHOTHI B k-3HAYHBIX JIOTH-
Kax [24].

ITpu uccremoBanum TpobIEMBI IOJTHOTHI B PA3JIMIHBIX . €. 9acTO ObI-
BaeT Tak, 4To JubO BOOOIIE HE CYIIECTBYeT 3(MPEKTUBHOIO KPUTEPUs
IIOJIHOTBI IIPOU3BOJIBHBIX MHOXKeCTB (pyHKImit (Hanpumep, st ¢. c. Po 4,
TeopeMbl 1, 2), 6o, ey Takoii KpUTEPHil CYIIEeCTBYeT, TO OH (hOPMYJIU-
PYeTCsl CJMIIKOM IPOMO3JIKO (KaK, HAIPUMeD, B k-3HAYHBIX JIOTMKAX [PU
nocraTodHo 6osbioM k). [Tosromy Bo MHOrUIX paborax |1, 2, 5, 11| Ha cu-
cTeMbl DYHKITHH, TOJTHOTY KOTOPBIX XOTEJIOCh Obl yCTAHOBUTD, HAKJIAIbI-
BaIOTCA HEKOTOpbIe orpanudeHus. Tak, B k-3HAYHBIX Jorukax mnpu k = 3
OBLI TOJIYUEH CTABIIUN KJIACCHIECKUM KpuUTepuil moHoThl CIrynerKoro—
S610HCKOTO, TIO3BOJISTIOININI «OCTATOYHO MIPOCTO» PACIIO3HABATDH TOJITHO-
Ty CHCTEM, COJIEPIKAIIUX BCE OJIHOMECTHBIC (DYHKIUU K-3HAYHBIX JIOI'HK.
B ¢Bsizu ¢ 9TUM eCTECTBEHHO PACCMOTPETH aHAJOTUUIHYIO YKe 38y JJIsT
(b- C. Po.,a.

Bynem canrarh, 9o uccsenyeMble Ha T-TIOJTHOTY, A-TIOJTHOTY ¥ MTOJTHO-
TY CUCTEMBI 0.-71. PYHKIHH COIEPKAT MHOAHCECTEO Pf a,(l) — MHO>KECTBO
BCceX 0.-J1. (DYHKIMIA, 3aBUCANUX He 0oJiee, 9eM OT OJHOU ITePEMEHHOM.
Cosoxynnocmov 6cex maxux cucmem 0603navum wepes M.

IIycte k£ > 2, 7 > 1. Herpynuo Bumersb, 9T0 KpUTEPUN T-IIOJTHOTHI
cucreM n3 My, TakaKe Kak U B ODITEM CJIydae, MOXKET ObITh chOpMYJIHPO-
BaH B TEPMUHAX T-IPEIIOJIHBIX Ky1accoB. OJIHAKO MPU STOM JIOCTATOYHO
paccMaTpUBaTh JIMIIb T€ T-TIPEIITOTHBIE KJIACCHI, KOTOPBIE COIepyKaT MHO-
wecro PF . (1). TlosTomy jy1st perenus 3a/1au O T-TIOJIHOTE CUCTEM W3
M}, n3 muOXKecTBa oTHOIIEHUiT Wi (T) cilejiyeT BbIIEJINTH BCE TaKUEe OTHO-
IIEHUST, KJIACChI COXPAHEHUS KOTOPBIX COJEPKAT BCE OJHOMECTHBIE O.-]I.
dbyuxmn [25, 26].

Oycre k > 2,t > 1, h >k T = (t,...,t), A C EF', A — upuse-

h
JIEHHOE T-MHOXKECTBO. T-MHOXKECTBO A HA30BeM k-CUMMEMPUHHDLM, €CITH
quist Hekoroporo S C {1,...,t} umeer mecro cienymoree: a) t € S; 0)
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JyIsi Besikoro ¢ € S u jist sioboro [ € {1,...,h} B {1,..., h} cymecrByer
nopmuoxkectso {15, ..., 11} rakoe, uro I € {If,...,l}} u qs moGbix m,n
us {1,...,k} ma(lh, k) =t —q+1, eciu m #n; B) ecm S # {1,...,t},
pe{l,...,t}\'S, o 7a(3,j) #t —p+ 1 must mobbIx 4, j us3 {1,...,h}.

0(1/2 \V|2/1 011/2 21 /0 \1[0/2 \O1/2 \1[2/0 \ [0/2 2101
0 0 1 2 1 2 0 0 0
0 1 2 1 0 0 (21
0 0 1
2 0 1
Puc. 3.

«[eomeTpuueckas WLIIOCTPAIUs» K IOHATHIO Kk-CHMMETPHYHOIO
m-MHO)kecTBa npu k = 3, h = 27, t = 5, S = {1,3,5} usobpaxkena
Ha puc. 3.

HyCTkaQ,tl > l,tg > l,tg <t1,h1 22,h2 > 2
T = (t1,...,t1,t2,...,t2), A C EY A — npuseennoe T-MHOXKECTBO.

—_— —

)

h1 ha
T-MHO2KCCTBO /A Ha30BeM Kea3UuCUMMEMPUYHBIM, €CJIN CYIIECTBYIOT

2-cUMMETpUYHbIE T-MHOXKecTBa Aq 1 Ay Takue, uro A; C Eg LAy C

E%E, T = (t1,...,t1), To = (to,...,t2) u st MO6OBLIX 7,5 U3 {1,...,h1},
S—— SN——
h1 h2
I,mwus {h1 +1,...,h1 + ho} UMeOT MECTO COOTHOIIIEHUSI:

7rA(iaj):WAl (Z7.7>7 WA(lam):WA2(l - h17m - hl)? WA(LD:TFA(j? m>7
WA(i,D > max{WA(i,j),WA(l,m) +1t1 — tg} +to — 1.
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TA(L)) l
TCA( ) m)

Puc. 4.

Puc. 5.

«['eomeTprdecKast MILIIOCTpAIUs» K IOHATHIO KBA3UCUMMETPUIHOCTH
T-MHOXKEeCTB m300pazkena Ha puc. 4, 5. Ha puc. 5 «u3obparken» oauH n3
semento MuoxkectBa AM) pu h =12, t; = 7, t5 = 6.

Iycts k > 2, t > 1. Oupenenum
cemeiictBo otHoutenuii Cy(t). OrHorenne R npuHaiiesKuT ceMeiicTBy
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@(t) TOrJIa U TOJIBKO TOrJIa, KOIJa Jijisl HekoToporo Habopa T = (¢,...,t),
——
h

e h 2 kupu k >3 u h > 4 upu k = 2, cymecrByer k-CUMMETPUIHOE
T-MHOXKECTBO A — TIOJIMHOYKECTBO Eg takoe, aro R = A(™),

Iycts k=2, t1 > 1, to > 1, to < t1. Onpenenum
CeMeliCTBO OTHOMIEHMIA 52 (t1,t2). OrHorerne R npuHa/JIeXKUT ceMeii-
CTBY 52(t1,t2) TOTIa, W TOJBKO TOT/JA, KOTJa JJIT HEKOTOPOro Habopa
T = (t1,...,t1,ta,...,t2), mne hy = 2, hy > 2, cymecTByeT KBa3UCHM-

S—— ——
h1 ha

METPUIHOE T-MHOXKECTBO A — IMOJMHOKECTBO ET takoe, uro R = A™).

CewmeiicrBo otnomenuii Cy(7) npu k > 3 ectb obbeunenue ce-
meiicts Ci(t), B3aroe no Beem t < 7 (Cx(7) # & pm mobbIxX 7 > 1).

CemeiictBo oTHomenuii Co(7) ectb o0beaunenne cemeiicts Co(t)
u @(tl,tg), B3ATOE 110 BCeM t,11,ts TakuM, uro t < 7, t1 > 1, t9 > 1,
to < t1, t1 < 7. (Co(7) # @ numb TorA, KOTJa T > 2).

HerpyHo BHsieTh, 9TO KJIACCHI COXPAHEHUsI OTHOIIEHUIT U3 ceMeiicTB
Cr(7) npn 06bIX k U T COEpKAT BCE OJHOMECTHBIE 0.-J1. (DYHKIIUH, TO

€CTh MHOXKECTBO Pk (1). To ke camoe crpaBeJJINBO ¥ JUIsI CeMeiicTBa
Lo(T) (Teopemsr 3, 4 5).

Teopema 6 ([25]). IIyemv k > 2, 7 > 1, M € My. Mnoocecmeo IMN
ABAACTNCA T-NOAHBM 0204 U MOALKO M020a, k0204 UMEEN MECMO CAe-
dyrowee:

a) ecau k = 3, mo M ne coxpansaem Hnu 00H020 OMHOWEHUA, NPUHAO-
nearcawsezo cemeticmay Cr(T);

6) ecau k =2, mo M ne corpansem nu 001020 OMHOWEHUA, NPUHGOD-
searcawyezo obseduneruto cemeticms Co(T) u Lo(T).

Teopema 7 ([25]). IIycmo k=2, 7>1, M — npoussoavrwili T-npednoa-
Houl Kaace, codepatcausuti 6ce 00HOMECTIHBIE 0.-0. PyHKYUL (Ui 0. PyHK-
yuu). Mmeem mecmo caedyrowee:

a) ecau k > 3, mo cywecmesyem omnowenue R € Cr(T) makoe, wmo
M = U(R).
6) ecauk =2, mo cywecmsyem omnowenue R € Co(T)ULy(T) maxoe,

wmo N = U(R).
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Kaxk yxe ormeuasiocs (reopema 1), npobiema A-IOJHOTHI Jisi O.-]1.
dyHKIMit anropurMuyecku nepaspemuma. OHaKO KpuTepuii A-TI0JIHOTBI
MOXKET ObITh C(OPMYJIMPOBAH B TepMHUHAX A-IPeJToHbBIX KJIaCCOB, W
MHOYKECTBO A-TIPEIIOJIHBIX KJIACCOB COBHAJACT C OOBEIUHECHHEM MHO-
skectB Wy (7), B3sTbIM 110 BceM T > 1. HerpyuHo BujeTh, 4TO CripaBe-
JIBa

Teopema 8. IIycmo k > 2, M € My. Mnoocecmeo IM asasemca
A-noanvim mozda u moavko moada, xoeda dan mobozo T = 1 umeem
MECTNO CAEOYHUEE:

a) ecau k = 3, mo M ne coxpansem Hu 00HO20 OMHOWEHUA, NPUHAD-
sestcauezo cemetiemey Cr(T);

6) ecau k =2, mo M ne corpansem nu 001020 OMHOWEHUA, NPUHAOD-
searcawyezo obseduneruto cemeticms Co(T) u Lo(T).

Bamernm, uro orHomreHns u3 cemeiicrBa Cp(7T) mmeroT 6ojiee <«IIpo-
croe» u DoJiee «peryJssipHOe» IpeJICTaBJIeHne, YeM OTHOIIEHUSs, TIPHHAJI-
nekarne, Hapumep, cemeiicrsam Zi (1), Ji(7) u Di(7). B |26] ¢ ucrons-
30BaHUEM yTBEPIKJICHUS TEOPEMBI 8 JOKa3aHa

Teopema 9. /Jlas aoboz0 k > 2 cywecmsyem as2opumm pacnosHasaHus

A-noaromu, cucmem M 0.-0. Gynruut us My makuz, ¥mo MHOHCECTNEO
k

M\ P, (1) xoneuro.

Pacemorpum Temepn 3adawy o noanome cuctem 0.-1. (DYHKINH, TpU-
HaJJIEXKAIUX MHOXKeCTBY Ms, TO ecTh BCIOY B JAJIbHEeM Oy1eM CIu-
TaTh, uto k = 2. Ilonydenune 3¢pHeKTUBHOIO KPUTEPHUS MTOJHOTHI JIJIsd
TaKUX CHCTEM 3aTPY/IHEHO TeM OOCTOSITEILCTBOM, 9TO MOIHOCTH MHOXKE-
CTBa IIPeNONHBIX Kiaccos B P2 | conepamux P2, (1), Kak 1 B ob1em
clydae paBHAa KOHTHHYYMY. 3aMeTHM TakzKe, 4To ecanm B P2 x. Orpanu-
YUTHCH JINIIb MCIIOJIHF30BAHUEM OII€PAIlUH CYIIEPIIO3UIIMH, TO B IOJIyY€H-
HOIi . c. BOODIIE He CyIIecTBYeT KOHEYHbIX HOJIHBIX cucreM [2|. Tem He
menee, /1. H. Babuneiv nokaszano [17], aro B 9700t ¢. C. HOJHBIM SABJISAETCH
MHOYKECTBO, TIpUHaIesKamee Mo 1 comepskamee, Kpome P2 o (1), b
onHy 0.-1. GyHKIMIO [y (21, T2) — YHUBEPCAIBHYIO «UCTUHOCTHYIO» O.-]I.
dbyukiuo. Huxe Oymer chopmyinpoBan «10CTaTOIHO 3(DDHEKTUBHBIN»
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KPUTEPHIl IIOJHOTE MHOKECTB 0.-J1. dynkuumii, conepxamux P2 (1), ko-
TOPBII TIO3BOJIAET TPUBOJUTH MHOTOYUC/IEHHbIE HETPUBUAILHBIE MTPUME-
PBI TIOJTHBIX CHCTeM 13 Mo; TIpU 3TOM He MMeeT 3HAYEHUsI, NCIIOJIb3yeTCs
WM He ucronb3yercs B P2 ». OTeparyst «obpaTHas cBasb» [28].

[Iycrs o.-1. dyukmus  f(x1,...,2,) TPHUHAIIIEKUAT Pg.ﬂl, Q =
{q0,q1,-..,qp} — MHOXKecTBO cocrostHmit 0.-1. dyHKIME f, ¢o — ee Ha-
vajibHOe cocrosinue. Ilycrb ¢(x1, ..., 2y, 2) — «obobIIeHHAsT> DYHKIIUS
11epexosios o.-11. dbyukimu f, ¢ > 1. Bygem cunrars, 4ro cocrosinue ¢; 0.-J1.
dyukun f t-docmustcumo U3 COCTOSTHUSL ¢, €CJIA CYIIECTBYIOT A1, . . . , Uy
w3 Ef rakue, uro ¢(ai,...,an,q) = gj. lycrs @ € {0,1,...,p}, t > 1.
Yepes Q;(t) 0603HAIMM MOJIMHOKECTBO (), COCTOsIIIIEE U3 BCEX COCTOsI-
HU, {-IOCTHXKUMBIX M3 COCTOsiHUSI ¢;; ipu 9ToM Q;(0) = ¢;. PyHKImm

arebpbl JIOTUKH, peajn3yeMble B COCTOSHUSX 0, (1, - - -,qp O.-1. (dYHK-
mn f(z1,...,T,) 0003HAYNM UYepe3
Foo(x1, .. mn), Fy(z1,..02n), o Fy (21,0 m0).

Mmnootcecmso ecex 0.-0. gynruutld u3 Poz_ 0. MaKuz, “wmo xadxcoas
uz pymwyuts Fyo(z1,...,00), Fg (21,00, 2n), ., Fo (21, .., T0)  cywge-
cmeento sasucum 1e boaee, wem om 00noti nepemennoti 06osnarum P2 .
Ouesuno, P2 . — BAMKHYTBI Kjlacc B P? e

2

Hycrem > 1,1 € {0,1,...,m—1}, f(w1,22) € P}, . He orpanmunsas
obrmrHocTH, OyIeM CIMTATh, 9YTO MHOXKECTBO COCTOAHUH 0.-11. pyHKIMHA f
conagiaer ¢ Q. 0.-0. gynryus f(x1,x2) ydosaemeopsem B(m,l)-ceoi-
cmay, ecyin it Hekoroporo @ C Q)

a) cymecrsyer I = (mod m) raxoe, uro Qo(l') N Q # ;
6) Qi(m) C @ it Jioboro ¢; € @ u cymecryer ¢; € Q;(m) ra-

Koe, uro [ (w1,r9) — Henumeiimasg yHKIWMs aireOpbI JIOTUKH,
0<14,5<p.

HerpyaHo BHIeTb, uTo ji0Gast 0.-1. (yHkuus f(&1,2s), B KaXkKIOM
COCTOSTHUY KOTODOIi peasim3yercst HeJnHeliHasi GyHKIUs airebpbl JIOTUKH,
yaossierBopsier B(1,0)-coiicTBy. Bmecre ¢ Tem, siobast 0.-11. byHKIMS 13
P2 ,(2) uu npu xaxux m u | B(m,[)-cBoiicTBy HE yI0BICTBOPSIET.

Ilyero M C P2, s > 1. Yepes N(s) oGosmadmm MmO-
JKeCTBO Bcex o0.-J. GyHKuuii n3 MM, 3aBUCANMX OT I[EPEeMEeHHBIX
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T1,... 2. Iyers M C P2 (s), f(x1,...,2,) € P2,. Bynem cun-

Tarb, 9r0 0.-0. dynkyus f(x1,...,Ty,) corpansem mmoocecmeo N, ec-
au 0as oo f1(x1, ..., Zs)y. oy fu(T1,. .., xs) us3 N 0.-0. Pynryus
f(fi(ze, ..., 2s), ..., fu(z1, ..., 2s)) makowce npunadaesrcum N. Mnoorce-

cmeo M C P2 > 0. coxparaem ‘ﬁ ecau Kagcdas 0.-0. pynkuyus us M co-
xparaem muoscecmeo N.

Paccmorpum  nommuoxkectBa G, Hy, Hy, D8, D(l), Dé, D% MHOZKECTBa,
P2 (1).

O.-n. dyurims g(z) npunamexur MHOX)ecTBY (G TOrJIa U TOJBKO
TOr/la, KOIJIa B KayKJOM €€ COCTOSHHM peayin3yercs (byHKIWs ajareOpbl
JIOTUKH, OTJINYHAsT OT TOXK/IECTBEHHON KOHCTAHTHI.

[Ipoussosbubie 0.-1. dyuxmmu ho(x) = y1 u3 Hy, hi(z) = y2 u3 H;
TAKOBBI, YTO:

npu wemnoir t yi(t) # const mpm JIOOBIX 3HAYEHHSIX HEPEMEHHBIX
z(1),...,x(t—1); snauenne nepemennoit ys(t) mst moboro i € {1,..., 5}
He 3aBHCHUT CYIIECTBEHHO OT 3HAUEHUs IepeMeHHoil x(27);

npu weuemnuxr t 3HAUYEHHE IepeMeHHOW yi(t) st soboro i €
{1,..., 51} He saBuCHT CyIIeCTBEHHO OT 3HaUEHNs! IepeMeHHOM (214 1);
y2(t) # const mpn mo6bIx 3HAUYEHUAX nepeMeHHbX (1), ..., z(t — 1).

[poussosbibie 0.-1. bynrkuun dy(z1) = y1, dY(x1) = ya, dj(z2) = ys,
d%(l‘g) = Y4, UPUHJJIEIKAIIME MHOXKECTBaM D8 , D?, Dé, D% COOTBET-
CTBEHHO TAKOBBI, UTO:

y1(1) = const, ya2(1) = const, y3(1) = x2(1) wm y3(1) = Tz(1),
y4(1) = const. ITycrs t > 2. Torma

yi(t) = z1(t) mm y1(t) = Ti(t), y2(t) = const, ecam t gerno n
xl(t - 1) = 0;

y1(t) = const, yo(t) = x1(t) wm ya(t) = T1(t), ecom t verHo u
zi(t—1)=1;

y3(t) = wa(t) wim y3(t) = T2(t), ya(t) = const, ecam t HedeTHO N

zo(t — 1) = 0;
y3(t) = const, ya(t) = x2(t) wim y4(t) = T2(t), ecam ¢ HedweTHO N
oot —1) = 1.

Ha puc. 6 npejicraBiieHbl iuarpaMMbl II€PEX0JI0B HEKOTOPBIX KOHKPET-
HBIX 0.-71. bynximit ho(z), hi (z), dy(z), d(z), dY (z), di (x), npunaexa-
X COOTBETCTBeHHO MHOMecTBam Ho, Hy, DY, D}, DY, D1, Hauanbubie
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(%) (%) (%) (*) (%) (*)
omoRomomoNROMONe
Puc. 6.

cocrogmus o.-1. bynkuuit ho(z),d)(z), d)(r) ormedenst omHoit, a HaTab-
HBIe cocTostus 0.-1. bynxmuit hy(z), dj (), d} (r) — nBymsa sBesnoukamm.

IIycre m > 1,1 € {0,...,m — 1}, H, Dy, D; — cemeiicTBa BCex HOJI-
mnoxects P2, (1), a B(m,1) — cemeiictsa Beex noamuoxects P2 (2)
TaKne, 9To:

Jutst oboro M€ H MN Hy # 2, NN Hy # &, 5o NN G = O,

st giroboro N € Dy ‘ﬁﬂDg # @, NN DY # @, no NN Hy = 2

st giroboro N € Dy ‘ﬁﬂDé # @, NN D} # @, vo NN Hy = 2

Jutst moboro N € B(m, l) MHOKECTBO ﬁg . (2) mermKoM conmepKuTCs B
M, o B M HE COMEPKUTCST HU OJHON 0.-71. (DYHKIMH, Y/IOBJIETBOPSIONIEi
B(m,)-cBoiicrsy;

qyist mo6eix M € H U Do U Dy, W € B(m,l), f(x) € N, f'(x1,22) €
N, g(x) € P2, (1) o-n. dynkuun G(f(x)), §(f'(x1,22)) npunayrexar
muozkectsaMm I, N’ cooTBeTCTBEHHO.

Hmeer mecTo

2 2
Teopema 10. [Tycme M C P7,, P75 (1) € M. Jaa moeo, wmobw, M
6BLNO NOAHBIM, HeOOT0dUMO U docmamouro, wmobv, M aeaarocy A-noa-
HOLM, He COTPAMANO HU 00H020 U3 MHOICECTNG, NPUHAOAEIHCAUUT 005~
edunenuro cemeticme H, Dy, D1 u das nexomopozo m > 1 ne coxpams-

A0 HU 00HO20 U3 MHOHCECTNE, NPUHAOAEHCAUUT 06Bedureruto cemeticme
B(m,0),...,B(m,m—1).

2 2
Teopema 11. [Tycmo MM C P75, P2, (1) C M. Jas mozo, wmobw. mro-
2HCeCmeo 732_ o, codepoicanoct 6 samvikaruu M neobrodumo u docmamon-
10, 4mobov, M 1ne coTpanaso Hu 00H020 U3 MHOHCECTNG, NPUHAOAENHCAULUT
obsedunenuto cemeticme H, Dy, D.

Teopema 12. a) cywecmsyem KONWMUNYYM NPEONOAHBLT KAUCCOE 6
2 2
P25, codepoicawyux mmooicecmeo P35, 6 wacmmocmu, ece 00HO-
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MeECTHBE 0.-0. PYHKUUU, U HE COTPAGHANWUL HU 00H020 U3 MHO-
olcecms, npunadsedcawur obsedunenuto cemeticme H, Dy, D1;

6) cywecmeyem KOHMUHYYM NPEONOAHDIT KAGCCOE 6 PO2_ 9., codep-
AHCAQUUL 8CE OOHOMECTIHBIE 0.-0. GUHKUUU U HE COTPAHANOULUT
HU 00H020 U3 MHONCECTNS, NPUHAONEHCAQUUT 006edUHEHU Cce-
meticme Do, Dy, u das awbozo m > 1 ne corpanaouwur Hu od-
HO20 U3 MHOHCECTNGE, NPUHAOAEHCAUWUT 005eduneHuo cemeticms
B(m,0),...,B(m,m —1);

6) cywecmeyem Konwmunyym npednoanws xaaccos 6 P2, codep-
ACQUUT  6CE  00HOMECTHVIE 0.-0. PYHKUUL U He COTPAHAIOULUT
HU 00M020 U3 MMHOICECTNG, NPUHAOAEAHCOQUULT 003edUHEHUI0  Ce-
meticme H, D1, uw daa 06020 m > 3 He COTPAHAIOUWUT HU 00-
HO20 U3 MHONCECTNG, NPUHAOAEHCAUWUT 006edUHENHUI0 cemeticms
B(m,0),...,B(m,m —1);

2) cywecmsyem KOHMUHYYM NPeOnOAHBT KAACCO8 6 Pg_ 9., codep-
AHCQULUL 6CE OOHOMECTHBIE 0.-0. GUYHKUUL U HE COLPAHANULUT
HU 00H020 U3 MHONCECNS, NPUHGONEHCAQUUT 006edUHEHU  Cce-
meticme H, Dy, u 0an a06020 m > 3 He COTpanmowuxr Hu o0-
HO20 U3 MHOHCECTNGE, NPUHAOAEHCAUWUT 005eduneHuto cemeticms
B(m,0),...,B(m,m—1).

Berirre yrBepKa/10ch, 9TO KpUTEpHUil, JaBaeMbiit Teopemoit 10, sBiis-
ercst «J0cTaTouHo 3pdexTuBHbIM». [IpuBesieM oiH U3 TPUMEPOB, TOJI-
TBEPAKJIAIOMIUNA 9TOT TE3UC.

[Iycrs f(x1,22) — npousBosibHast 0.-71. dDYHKIWs, 00Ia1a0MMast cie-
AYIOIMUMU CBOMCTBaMU:

— B KaXKJIOM COCTOSTHUHU 0.-JI. byHKImn f(x1,xs) peamusyercs Jaudo
1V xo, mubo T1&To, b0 x1 + T, mbo T + T9 + 1;

— cymecTByeT m > 1 Takoe, 4TO U3 JIIOOOrO COCTOAHUS O.-1. (PYHKINU
f(z1,22) Mm-10CTHKEMO COCTOSIHUE, B KOTOPOM DeAJIM3yeTcst Jnbo
21V o, mubo T1&T3;

— qist sioboro [ € {0,...,m — 1} cymecrByer cocrosinue, [-10CTHKHA-
MO€ M3 Ha4daJbHOrO, B KOTOPOM peaHu3yeTcs Juoo T1 \V T, Jamubo
T1&T3.
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Ioxazkem, 1o muoxecrso { f(x1,22)} U P2, (1) momo B P2, .

HeiicTBuTesibHO, TaK Kak B JIOOOM COCTOSIHUM O.-11. byHKmu f(x1, x2)
peasmsyercss (QYHKIHS ajareOpbl JIOTHKH, CYIIECTBEHHO 3aBHUCSINAS OT
JIBYX IIEPEMEHHBIX, TO Jijis jitoboro T > 1 f(x1,x9) He coxpaHsier HU OJI-
Horo orHomrenus n3 cemeiicrsa Co(7). Kpome toro, jist mmoboro ¢ > 0 n3
HAYAJILHOTO COCTOsIHUS 0.-J1. pyHKIWU f (21, 22) (-OCTHKIMO COCTOSTHUE,
B KOTOPOM peaJln3yercs HejuHeiinas dbyHnkuus aarebpst jgornku. [Tosro-
My juist gioboro 7 > 1 f(x1,x2) He cOXpaHSIeT HU OJHOIO OTHOIIEHUSI
u3 cemeiictBa Lo(7). Caenobarensno, muoxectso P2, (1) U {f(z1,22)}
sBiisiercst A-nosmabiv. Bmecre ¢ rem, o.-x. dyskunst f(z1,x2) s Jmo-

6oro | € {0,...,m — 1} ymosuersopsier B(m,!)-coiicrBy. Ilosromy
f(z1,z2) HE cOXpaHsieT HU OJHOIO MHOYKECTBA U3 00'be/IMHEHNsT CeMEHCTB
B(m,0),...,B(m,m — 1). ®yukiun anrebpel Joruku ri V T2, T1&Tz,

x1 + T2, 1 + 2 + 1 TakoBwl, uTo 71 V 0 = 21, T1&0 = T(, 1 + 0 = 77,
21+0+1=77,0Vre = 29, 0&T3 = T3, 0+ 29 = 29, 0+ 29+ 1 = T3. Uc-
OJIB3Y$I 9TO 0OCTOATENBCTBO, JIETKO YCTAHOBHUTD, 9TO f(Z1,x2) He cOXpa-
HsIeT HU OJIHOTO M3 MHOXKECTB, IIPUHA/IEXKANUX 0ObeJIMHEHNIO CeMeficTB
H, Dy, D;. Takum obpasom, muoxkectso {f(z1,x2)} U P2, (1) aBnsercs
OJIHBIM.

3ameuanwue. CrpaseIuBocTh yTBepKIeHuit Teopem 10 u 11 He 3aBucur
OT TOTO, HCIIOB3YeTCsT WIN He UCIOMb3yeTcs B P2 . Omepanus «obpaTHas
CcBA3B». BMecTe ¢ TeM, 0YeBH/IHO, YTO MHOMKECTBO P2 U {fulz1, 22)}, Te
fu(z1,x2) — yHUBEpCAJIbHAS HCTUHOCTHASL 0.-J1. (DYHKIMSI, SIBJISIETCSI 110JI-
HBIM. V13 IpUBEICHHOrO BBIIIE IPUMepa Caeyer, uaro f, (1, T2) He coxpa-
HsI€T HUA OJIHOIO U3 MHOXKECTB, IIPUHAJIEYKAINX OOBHEINHEHUIO CEMEHCTB
H, Dy, Di. Takum obpa3oM, yTBepkKIeHne TeopeMbl 11 MOXKHO CYMTATh
HEKOTOPBIM yCuJIeHneM u3BecTHoro pesyibrara JI. H. Ba6una [17].
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