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ITIOJIHOE HA3BAHUE CTATbU, KOTOPOE MO2KET
1 HE BIIMCBIBATBHCA B OIHY CTPOUYKY*

[IycTb ocraBimecs: BepuinHbL, KOTOPbIE OyAeM HA3bIBATH MIPOMEXKYTOIHBIMU BEPIIUHAMEI, 00pa3y-
10T MEHOXKeCTBO B = {p;, i = n+1,...,n—m}. Ilycrs Kaxk10ii Bepiiune p; € A nocraBjieHa B COOTBET-
cTBue HeKOoTopas Heorpunarenbhas Gyrkmus ¢;(z) > 0, © € X, rme X — MHOKECTBO JIOILyCTHMBIX
pacupeaesenuit pecypcos. Kpome Toro, uzsecrunt neorpunarensuse Gyukuuu ¢;(x) > 0, 3azaomue
[IPOILYCKHBIE CIIOCODHOCTH /Iy CeTH B 3aBUCUMOCTH OT BbIODAHHOI'O PACIIPE/IEJIEHUS PECYPCOB.

Karuesvie caosa: mabdmoHbr, 00pa3Ibl

1. Beegenne. Pabora ocnoBana Ha H0/Ly4YeHHBIX B [1| pe3ysibrarax u sB/ISeTCs JaJIbHERIINM PA3BU-
THeM IPEeJICTABJIEHHOI0 TaM MeTO0/ia 0DOOINEeHHBIX MOTeHIa/I0B. PaccmaTpuBaeTcs 3ajada CUHTE3a CETU
Juist mogenn Leitia o cupoce n upejoxkenun [2]. Ilycrs 3agan opuenrupoBanublii rpad ¢ BeprinHaMu
u3 muoxkecrsa P = {p;, i = 1,...,n} u nyramu j uz muoxkecra I'. PaccMoTpuM HEKOTOPYIO COBOKYTI-
HOCTH Bepriud A (0 MHOKECTBO MHOXKeCTBa P), KOTOpble Oy1eM Ha3bIBaTh UCTOYHUKAME (MJIN IIyHKTA-
MU IPOM3BOJACTBA), 1 HeKOTOpoe muoxkecTBo Bepmun C' = {p;, it =n —m + 1,...,n}, KOTOpbIE HA30BEM
cTokamu (Wi ImyHKTamu norpebsienus ). IlycTs ocraBinecss BEpUIMHbL, KOTOPBIE OyIeM HA3bIBATH IIPOMe-
KYTOYHBIME BepuimHamu, 00pasyior muoxkecrso B = {p;, i =n+1,...,n—m}. Ilycrs kax10it Bepimne
p; € A mocraBjieHa B COOTBETCTBHE HEKOTOpas HeoTpurarenbHas dyHkiwma ¢;(x) > 0, x € X, rme X —
MHOKECTBO JIOTIYCTUMBIX pacipenenennii pecypcoB. KpoMe Toro, m3BeCTHBI HEOTPHUIATETbHBIE (DYHKIIH
¢j(x) > 0, 3amaomue IPOIyCKHbIE CIIOCOOHOCTH YT CETH B 3aBHCUMOCTH OT BHIODAHHOIO PACIIPe/IeIeHUs
pecypcoB. Takum o6pa3oM, pecypehbl PACHPEJEIAIOTCH KaK MEXK/Y BEPIIMHAMU-UCTOYHUKAMM, OLIPE/Ie/Isis
TeM CaMbIM MOIIHOCTU UCTOYHUKOB, TAK W MEXKJY JIyTaMU CETH, OIPeJIe isds UX IPOIIYCKHbIE CIIOCOOHOCTH.
1 BepIIMH-CTOKOB M3BECTHBI BeJIMYUHEL IoTpebHOCTel B pogyKTe — dj. B nanbneitmen jiis yrnporie-
Hug 3amuceii Oymem mmcarh i € A, 1 € B, i € C Bmecto p; € A, p; € B, p; € C.

Teopema 1. Takum obpasom, pecypcv. pacnpedesatomes Kak MmedHcoy SePUUHAMU-UCTOYHUKAMU,
ONPEICAs MEM CAMBIM MOULHOCTNU UCTOYHUKOS, MAK U MEHCOy 0Yy2amu cemu, Onpedests uL nponyck-
noie cnocobrnocmu. s 6epuiun-cmokos useecmmst seauuns, nompebrnocmed 6 npodyxme — dj. B daav-
netiusem das ynpouwerus sanucet 6ydem nucamv i € A, 1€ B, i € C smecmo p; € A, p; € B, p; € C.

HdokazarenbcrBo. B manHoii paboTe Mbl pACCMaTpPUBAEM OJIHY M3 33J@4 ITOIO HAIPABIEHUT —
OIIPEJIE/IEHUE YUC/IA N-MECTHBIX (DYHKIUN k-3HAYHON JIOPUKHU, KOTOPbIE UMEIOT SHAOMOPMU3M, OT/IUIHbBII
OT KOHCTAHTHI U IepecTaHoBKuU. llpemiaraerca ureparuBHas Mnporeaypa, KOTopad B ciydae (QPyHKINN
k-3Ha4HO¥ JIOTUKHK COCTOUT MeHee deM u3 k dranos. Ha Kaxk oM 9Talie MpOUCXOUT YIPOIIEHUE SHIOMOP-
du3Ma — Kak 110 YUC/Ty IPUHUMAEMbIX 3HAYEHU{T, TaK U 110 BHYTPEHHe CTPYKTYpe, — II0Ka He obpa3yercs
SHAOMOPQU3M, MPEJICTABILIINI cob0ii KOHCTAHTY JInbOO IepecTaHOBKY. B moc/ie/iHeM ciaydae CUYUTAETCH,
9TO MOACYET YKUCJIA N-MECTHBIX (PYHKIUI, UMEIOIIUX JAHHBIN SHA0MOP(MU3M, — CPABHUTEIBHO IIPOCTO pPe-
maemMas 3a/1a4a. Ha ocHOBe 1oJiyueHHBIX Pe3y/IbTATOB B TPEX3HAYHOU JIOTUKE [IJIsi BCEX SHI0MOPMU3IMOB
[PUBOIATCS siIBHBIE (DOPMYJIbI, JAIOMIME YUCJIO N-MECTHBIX (DYHKIMI C 3a/[aHHBIM SHIOMOPGMOU3MOM.

Oupegenenune 1. dupoMopdusm, ABJIAIOMIMUACH IEPECTAHOBKOM Ha Fj, HA3bIBAETCS aBTOMOPQU3-
mMoM. MuoxkecTBo Beex dyukuuii us Py, umeronux sugoMmopdusm g, obosuadum yepes F(g).
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1.1. Jdomoauuresbabie (pakTbl. OHON U3 TPAIUIMOHHBIX 33/1a4 Teopun (DPYHKIMI MHOTO3HAYHON
JIOTWKM SBJII€TCS 33Jiada O IojcdeTe ducia (PyHKIUH B pasjnydHblx MHOKecTBax dyukmwmii. [Ipu stom
caMu MHOXKECTBa, OIIPEJIE/ISIOCs, KaK IIPABUJIO, C UCIIOIb30BAHUEM CBOMCTB ajiredpamdeckoro judbo Mmerpu-
YECKOro Xapakrepa. JacTo B Ka4eCTBE TAKOI'O CBOWCTBA BLICTYIAET IPYIIIA WM [MOJIYTPYIIa HEKOTOPHIX
npeobpazosanuii. Hanbosiee n3BecTHbIME 3/1€CH SBJIAIOTCS PYIIIbl ABTOMOPGMU3MOB U OJYTIPYIIIbI DH-
novopdusmoB. st rpymn aBroMopdu3MOB COOTBETCTBYIOIIME IEPEUUC/IATEIbHBIE 3a/[a9U [T03BOJISIET
perrars Teopus Iloita [1] (cm. Takzxke [2]). st mpou3BOSBHBIX MOIYTPYIIT SHIOMOPMU3MOB MOT0OHOTO
WHCTPYMEHTAQ ITOKa HE M3BECTHO.

Kak ussecrno [3], /110600t H03UTUBHO 3aMKHY T K/IacC (DyHKIUIT IOHOCTHIO OLPe/e/IAeTcst CBOeil 110-
JIYTPYIIION 3HIOMOPGMU3MOB, KOTOPAs IPEJACTAB/IsieT CODOM MOJIyTIPYIILYy CIEUAJIbHOIO BU/IA, COIEPrKa-
1yto egunuity. Bo Bropoii yactu paboThl C UCIIO/IH30BAHUEM KOMIIBIOTEPA HAXOIATCd BCe 192 moyrpy b
C eJMHUILEN, KOTOPbIE OIPEE/ISIOT TIO3UTUBHO 3aMKHYyThie Kjiacchl B P3. Ilockosibky onpejesnenue mosry-
[PYIIII IIPOUCXO/UT IIOCPEICTBOM IIEPEYNC/IEHUS BCEX TPEXMECTHBIX (DYHKIUHI 3 Py, MbI 1I0/Ty4aeM HOBbIi
C11ocob OLPEJIEsIeHNsT BCEX LHO3UTUBHO 3aMKHYTHIX KJIacCOB u3 Pj, ormunblit or crocoba u3 pabors [4].
Kpowme Toro, HaxosiTcd MOIIHOCTH MHOXKECTB TPEXMECTHBIX (DYHKIWI U3 BCEX yKA3aHHBIX ITO3UTUBHO
3aMKHYTBIX KJIaCCOB.

Hamum veobxomumble onpezesenus. lycrs k > 3, B = {0,1,...,k — 1} u P, — MHOXKeCTBO BCex

o o - n
dbyukumit na Fy, (Mooxectso dyukumit k-3naunoii goruku). Ilocpeacrsom P,g )
JKECTBO BCEX N-MeCTHBIX (pyHKIWI u3 Py. Ecaun F' — KoHEYHOe MHOXKeCTBO (PYHKIIN, TO HOCPEICTBOM

Oyaem 0003HAYATH MHO-

|F'| o6o3nauaeM 4uc/io seMenToB MHOKecTBa F'. IIpon3BosibHy0 DyHKIIUIO g U3 MHOXKECTBA P,sl) Hymem
sanuceiBarh B Buje Bekropa (g(0)g(1)...g(k —1)).

Iycrs f(21,...,2,) u g(x) — byuxmuu u3 Py. osopum, uto dyHKIms g ecThb 35H10MOpdU3M (DYHKIMN
f, eciii BBIIOJIHAETCH TOXK1ECTBO

9(f (@1, wn)) = fg(x1), .- g(zn)). (1)

Dupomopdusm, gBjdroNuiicsa nepectanoBkoii Ha Fj, nasbiBaercd aBromMopdusmom. MHOXKECTBO Bcex
dyukumit uz Py, umeonumx sugomopdusm g, obosnaunm uepes F(g).

Jlerko mposepsieTcs, uTo i J000it yHKIUN ¢(2) MHOXKECTBO F'(g) CONEPXKUT BCE CETEKTOPHBIE
GYHKIUKM 1 OHO 3AMKHYTO OTHOCHUTE/IbHO OMEPAlMK CYEPIO3UIIAN, T. €. ABJIIeTCsl KJIOHOM. bojiee Toro,
F(g) npencrasiger coboil O3UTHBHO 3aMKHYTHI Kiacc [3].

Ecin g(z) — koncranra a, 1o F(g) cocrour u3 Bcex GpyHKImil, COXPAHAIOMUX ¢. XOPOIIO U3BECTHO,
aro |F(g)™| = k*"~1. Taxxe serxo ompenensiorcss crpoenne byukmumii u3 F(g) u umciao byHkimit
B MHO)KeCTBE F' (g)(”) JUI CILydast, KOrja g — nepecranoska. Mmenno muoxkecTso £} ¢ HOMOIIBLIO QyHKIMI
g pa3buBaeTcs Ha MOMAPHO HE ITepeceKaroIecs MOJIMHOKecTBa — n-opoutsl. Kaxas n-opbura cocrout
u3 Bcex HaDOPOB, JIFOObIE JIBA U3 KOTOPBIX MOXKHO IIEPEBECTH JIPYD B JPYra HOCPEJCTBOM HOIXOMISIIEH
cTermeHn mepectanoBku ¢. [lostomy g mosmoro 3amanus dyaxnun f w3 F (g)(”) (u mozcUera TakuX
dyukumit) gocrarouHo BeIOpaTh B Kaxk0# n-opbure 1mo ogHOMy HabOpy u onpegeautbh GyHKImuo f
Ha BBIOpAHHBIX HAbOpax.

B kagecrBe nmpumepa pacCMOTPUM JIBa THUIA HEPECTAHOBOK, KOTOPHIE UIPAIOT BaXKHYIO POJib B BOIIPO-
cax OIpejie/IeHrs TO3UTUBHO MIPEJIIOTHBIX KJIACCOB.

[Tycrs cHaga/a UKJI0BOE PA3IOKEHNE IEPECTAHOBKU ¢ COCTOUT W3 P [IUKJIOB OJHOW U TOM 2Ke JIJIMHBI
l > 2 (re k= pl). Torma kaxxmgasg n-opbura takxke cocrour u3 [ Habopos. [losTomy dmc/io n-MecTHBIX
dbyHKIM, TMEOMUX aBTOMOPMU3M ¢, PABHO kP Ormerum, 910 B Caydae IPOCTOro Yucia | Kiacce
F(g) siBasiercst MO3BUTUBHO LpPEINONHBIM B Py [3].

[TycTh Ternepb MUKJIOBOE PA3JIOKEHUE MEPECTAHOBKHU ¢ COCTOUT W3 P OJIHOIJIEMEHTHBIX IUKJIOB U ¢
[UKJIOB OJHOMN ¥ Toit ke mymabl [, tae p > 1 ul > 2 (r.e. k = p+ ql). B arom caygae aucio n-opbur
aaunbl | pasao (K™ — p™)/l, a uucao opHodMEMEHTHBIX N-0pOuT pasHo p't. Tlo9TOMY YMC/IO0 N-MECTHBIX



[TosiHoe Ha3BaHnme craTbu, KOTOPOE MOXKET W HE BIHUCHIBATHCI B OJHY CTPOUKY 3

dbyHKIM, UMEmMX aBTOMOPMU3M g, PABHO

k" —ph

PPk,

U 3pece caepyer ormernTh, 9To npu p = 2 u npocrom | kiaace F(g) ABageTcst MO3UTUBHO HPEIIOTHBIM
B Py (3]

[Ipeamonoxkum, aro QYHKIUS ¢ OTJIXYHA OT KOHCTAHTHI W IepecraHoBKu. OnuineM wTeparuBHYIO
POy Py, KOTOpas MO3BOJISET B IPUHITUIIE [IOJICINTATL 9uCi0 DYHKIMI B MHOKeCTBax F (g)(”).

[ycrs obnacrs 3nadennii dyuknun g ecrs D = {dy,...,dyn} u D; = g~ (d;) npu 1 < i < m. U3 tox-
nectBa (1) cremyer, uro dynknus f coxpamser muOkecTBO D. Ilosromy orpannduenwe fi dyukmun f
Ha MHO2KecTBO D siBjisiercst bynkiumeit wa D. O60o3HaduM yepes ¢gp orpanudernue pyHKIUUA ¢ Ha MHOXKE-
crBo D. 13 (1) ciemyer Takxke, 9T0 g1 €cThb du10MOpdU3M GyHKIHA f].

[Ipeamonoxkum, aro Ham um3pectHa yHkims f1. [lokaxkem, Kak U CKOJBKHMEU CIOCODAMEU MOXKHO
ompezents pyHknuio f Ha MHoxkecrse L)'\ D™.

Pacemorpum npoussosibHOe MHOKeCTBO Dy, X ... X Dy tie iy, ..., i, € {1,...,m}. ®yukuus

flg(z1), .. 9(zn))

IPUHIMAET Ha TOM MHOXKECTBE OJHO 1 TO ke 3uadenne. O6o3naunm ero d;. Torma, cormacuo (1), dyHk-
nug f wa muoxecrse Dy, X ... x D; obgsana NpUHIMATL 3HAMEHHS TOJBLKO U3 MHOxKecTBa Dj = g~ 1(d;).
YuurbiBasi, 4T0 Ha MHOXkecrBe D™ 3nadenusi GpyHKIUU f WU3BECTHBI, HPUXOJUM K BBIBOY, 9TO (DYHK-
nuio [ wa MuOXKectBe (Dj; X ... x D; )\ D™ MOXHO Onpee/uTh IPOU3BOJILHO, JIUIIb Obl €6 3HAUYCHUS
HIPUHAJIEXKAIN MHOKeCTBY Dj.

[IpuBesennbie cOOOpaZKEHNs TO3BO/IAIOT (IPU U3BECTHON (DYHKIUE f1) BBISIBUTH CTPYKTYDPY J0OIMpe-
Jgejienuit pyHKIMU f| Ha BCe MHOXKECTBO EJ', a TakyKe HAATHU YUCA0 TAKUX JOOIPEIe/ICHUIL.

Ecnu dyuknusa g; saBjisgercd KOHCTAHTON JinbO MEpPecTaHOBKO, TO, KAK yKa3aHO BBIIIE, MOXKHO Hali-
T BUJ] Bcex (pyHKUui fi u onpejgesinTh ux 4ucio. B nporuBHOM Ciydae K MYHKOMAM f| U g1 Cjeiyer
MPUMEHUTH T€ K€ PACCYKIAeHus, aTo u Mad (yuxmnuit f, g. Onnako dyHkmun fa, go, KOTOPHIE MOSBAT-
cd HA 9TOM 3Tame, OyayT HpeacTaBIaATh coboil yxke dbyHKmun m'-3aaunoii jorukm, rae m' < m. DTor
UTEPATUBHBIN MPOIECC COCTOUT U3 § < Kk 9TANOB W 3aBepuiaercs MOYHKIMER s, KOTOPAs SIBISIETC 00
KOHCTAHTO, /In0O IepecTaHOBKOIA.
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