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1. BBenenue

Komburaroprast reoMerpusi - OJ[Ha U3 CAMBIX CTPEMUTEIHHO Pa3BUBAIOIIIXCS
obJlacTeil cOBpeMEHHOII MaTeMaTHKH. 3aJadd 3aMOIIECHUs U YIIAKOBKU IIApPOB,
MHOI'OIpaHHUKHU, pa3bueHus ucciaenoBaauch eme Kemiaepom n Ko, HO B caMo-
CTOATEJILHOM KJIIOUe KOMOMHATOPHASA MeoOMeTpHs cTaja (pOpMUPOBATHLCSA B KOHIIE
19-ro Beka. Torya oCHOBHOE BHUMAaHUE YJIEJIs1JIOCH TeoMeTpun dnces MUHKOBCKO-
ro, npobJieMe deThipex packpacok ['yTpu, MmIOTHOCTH yHaKOBKH KPyroB AKcesis
Ty»s, u T.71.

B nesiom, KoMOuHATOpPHAS T€OMETPHSI - HAYKa 0 KOMOMHATOPHBIX CBOMCTBAaX Ie0-
METPUIECKUX O0BEKTOB K CTPYKTYP, KaK IPaBuJIo, TucKperHbix. Cpejin BOIPOCoB,
CTOAIINX B 9TOI 00JIACTH, BBIJICJISIOT TaK Ha3bIBAEMbIE METPUUICCKUE 33191, CBSI-
3aHHBIE C PACCTOSTHUSIMU MEXK Y TOUKAMU U3yIaeMOr0 NeOMETPUIECKOTO OO HEKTA.
Takumu sBJisgoTcsa 3aa4ua Hencona-Opema-Xaapurepa u 3ajada bopcyka.

[Tpobsiema Bopcyka 6bliia cchopmyniupoBana B 1933 rojny B 3HaAMEHUTOR padoTe
K. Bopcyka [1], copepxkaineii takxke reopemy Bopcyka-Yiama, jijist IPOU3BOJILHO-
ro OrpaHUYIEHHOT0 HeogHoTodedHoro MHoxkecTBa V' C R™. Onpegenum puamerp

9TOI'O MHOXKECTBa KaK

diam(V) dof sup p(a,b), rjae p - MeTpuKa B IPOCTPAHCTRE.
a,beV

OrpaHndeHHOCTh MHOXKECTBA TOAPa3yMeBAET, ITO TaKOoe IUCJIO CyInecTByer. ['n-
noTe3a bopcyka ecTb CJIeyIoniuii BOIIPOC: BCeria JIM MOYXKHO TaKoe MHOYKECTBO
pa3burh Ha n+1 gacTh cTporo Menbinero, yem diam(V'), muamerpa? Dra rumnoresa
ocraBaJach Hepasperientoit 10 1992 roja, korja Kanait u Kan [3] jokasasiu jiox-
HOCTDL TIPEJIITOJIOXKEHWS, TIPEJICTABUB KOHTPIPUMED K HEMY B pa3MepHocTu 1325
u Bbie. /Io aToro Oblia 1MOKa3aHa BEPHOCTH I'MIIOTE3bl B pa3mepHocTsX 1,2, 3.
B 1997 roxy A. M. Paiiroposckuii [2] npescraBus KOHTpIpEMED B pa3MEPHOCTH

n = 561, obobIaeMblii Ha Bce pasmepHocTH, Oosibinue deMm 561. B 2003 romy
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A Xunpuxc, X.Puxrep [4] nosyduin pesybrar, KOTOPbIA MOKA3bIBAET, YTO MU0
Te3a HeBepHa Jiis Beex n > 298. B 2013 rogy A. B. Bongapenko [5] gokaszast, aro
B pasMepHOCTH 65 CyIIecTByeT JBYXUCTAHIIMOHHOE MHOKECTBO (TO €CTh MHOYKE-
CTBO, BHYTPH KOTOPOTO €CTh TOJIBKO JIBA PA3IUIHBIX PACCTOSHISI), KOTOPOE He
pasbuBatorcst Ha 66 uacreil Menbliiero jiuamerpa. boJiee Toro, ObLIO JIOKA3aHO,
YTO MUHUMAaJIbHOE KOJIM4YecTBO vdacteil - 84. ITocse aToro ObLI npejicTaB/ieH Mpu-
Mep MHOYXKEeCTBa B IIPOCTPAHCTBE pasMepHOcTu 64, KOTOpoe Helb3sd pa3OuTh Ha
MeHbIIee, yeM 71, 4nucio Jacreil MeHblnero jguamverpa. Ha JaHHBbIE MOMEHT 3TO
JIydIUil KoHTpupuMep Jijist rutiore3bl bopeyka B R™. Jlo cux 110p oTKpbIT BOIPOC
O BEPHOCTH TPEJINOJIOKEHUS B pa3zMepHocTsax oT 4 1o 63.

B zagaue Hescona-Opemma-Xagpurepa n3ydaeTcss Tak Ha3bIBAEMOE TPOMAMU-
Yeckoe wucao npocmparncmea X(a) - KOJMIeCTBO 1BETOB, B KOTOPbIE MOXKHO pac-
KPaCUTh BCE €r0 TOYKH, YTOOBI MEYKTy TOTKAMU OJTHOTO ITBETA He OBLIO 3a/IaHHOTO
paccrosinus a. HaxoxjieHue 9Toro ducia Ha HACTOSAIIEE BPEMsi MOYTH HEBBITTOJI-
HUMO, JIasKe JJIsl IJIOCKOCTH M3BECTHO JIMIh, 9TO OHO He MeHee 4 u He Oojee 7, a
B 2018 romy maremaruk-joburesns Obpu g I'peit npegcraBui KOHCTPYKIUIO 13
1567 BepmIMH Ha IJIOCKOCTH, KOTOPYIO HEBO3MOXKHO pPacKpacuTh B 4 IBeTa Tak,
9TOOBI paccTosiHre 1 He ObLIO peaJm30BaHO MEXK]Iy BEpITUHAME OJHOTO IIBETA.
Tem caMbIM XPOMATHIECKOE TUCJIO TJIOCKOCTH 3aBEJOMO HE MEHee ).

HacTh criennancToB n3yvaJsia 9T MpodIeMbl He BO BCEM €BKJIMI0BOM TPOCTPaH-
cTBe, a B OyjeBoM Kybe. Crieninduka MOCTaHOBKU B OYJIeBOM Kybe COCTOUT B TOM,
YTO BCE MHOXKECTBA, JJUCKPETHBI U KOHEYHBI, B KAYeCTBE METPUKU MOXKET PACCMAT-
PUBATHCST KAK CTAHJAPTHAS €BKJIMJIOBA, TAK U METPUKa XAMMUHTA (KOJHIECTBO
PA3JIMYHBIX KOODJMHAT y JIBYX TOYEK), [HOCKOJbKY PA3HOCTD i-bIX KOODJMHAT Y
JIBYX pas3HbIX TOUEK MOXKeT ObITh ToJibkO 1 miu 0. BoJiee Toro, B ciiyvae mjiocko-
CTU MBI MOXKEM pPacCMaTpPUBATh MHOXKECTBa JuameTpa 1, XpoMaTudecKue Iucya

JIIS paccToduusd 1, u T.J., TOCKOJbKY TJOCKOCTH MOXKHO TOMOTETHEel MepeBecTH
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camy B cebsi. st KyDa »Ke Mbl JIOJIZKHBI PACCMaTPUBAThH Pa3dUEeHne ¢ yIeTOM KOH-
KPETHOT'O PACCTOsiHUSI - pacKpacka Kyba MM ero MOAMHOXKECTBA ¢ “3alpeTHbIM
amciiom 1 He paBHOCH/ILHA PACKDACKE Jyist Yncia v/ 2. B GynesoM ky6e nosyue [6)]
YTBEPAUTEJILHBI OTBET Ha BOIPOC Bopcyka BO Bcex pasMepHOCTHAX J0 9 BKIIIO-
YUTEJILHO, TO €CTh JIJIsI JI0OOro MoaMHOXKecTBa OyseBa Kyba pasMepnoctu d < 9
cymiecTByer pasbuenue Ha d 4+ 1 94acTb CTPOro MEHbIIEro JuamMerpa.

B sroit pabore mzyuaercsi npobsema bopcyka B ceuenusix OyJieBa Kyba 1 3a-
TeM 00001IaeTcss Ha MHOIOMEPHBIE pPeryJspHble pelieTku. BaxKHocTb paccmoTpe-
HUsI IMEHHO CeYeHUsl IIPOCTPaHCcTBOM L MeHbIIeil pa3MEepHOCTH 1 COCTOUT B TOM,
qTO MBI TIOTydaeM MHOKecTBO 13 uexomnoro {0,134, xoropoe me 6ymer {0,1}-
MHO>KECTBOM B Dasuce nmpocrpancTsa L. Tem caMmbiM 91y 11pobJieMy HeJb3si CBECTH
k npobsieme Bopcyka B {0,1}". Bosiee Toro, 4acth KOHTPIPUMEPOB K I'MIIOTE3E
Bopcyka Oblia HaiijieHa IMEHHO B MOJMHOXKECTBaX cedeHuii OysieBa Kyba (¢ TodU-
HOCTBIO JI0 U30MOP(hU3MA), MOITOMY U3yUEHUE CTPYKTYDPHI CEUCHUl TTO3BOJUT B

rZL&JII)HGI7ILLI€M YIPOCTUTDH IMIOUCK HOBBIX PE3YJIbTATOB B 9TOM HallpaBJICHUHN.



2. ®opMyJIUPOBKA PE3yJIbTATA

Bysem paccmarpuarh d-mephbiii 6ysies ky6 BY dof {0,1}%, rue d - nexoropoe
narypambioe aucio. Cedenmem pasmeproctn n Kyba B? (n < d - marypanbhoe)
HA30BEM MHOXKECTBO L BEpIINH STOr0 KyOa, MOJYUHBIIEECS B PE3yJIbTaTe MIepe-
cedeHusi HEKOI'o M-MepHOro a(puHHOro NmpocTpaHcTBa L ¢ KyOOM U He JiexKalree
EJIMKOM B HOJ[IIPOCTPAHCTBE MeHbleii (yem n) pasmeprocru. Ilocsennee yrou-
HEHUEe BaykKHO TEM, 9TO, HAIPUMeED, TPEXMEPHbBIH Ky0 MOXKHO CeUb IJIOCKOCTHIO W
OJIYIUTh B IePEecedeHUud OJHY TOUKY, WK OJHO Pedpo, UTO CTPAHHO OBLIO ObI
HA3LIBATL JBYMEPHLIM cedeHneM. [I0CKOIbKY MBI HAXOAUMCS B KOHEUHOHN JHC-
kpernoit crpykrype (B?), 10 y /1106010 10MHOKECTBa €CTh MAMETD - MAKCUMYM
pacCTOsSTHUIT MeXK1y JIByMsI TouKaMu. B Hareit 3aja4e cedenne L Oyjer uccieno-
BaThCsI HAMHU Ha BO3MOXKHOCTH PA3JICJINThL €ro Ha N + 1 gacTeil cTporo MeHbIIero
JIaMeTpa.

[Ipn m3yueHnn OUCKPETHBIX KOHCTPYKIWI YI00HO PacCMATpPUBATL 2padh pac-
cmosanuti Go(L) - rpad, BeplIMHbL KOTOPOI'O €CTh TOYKU KOHCTPYKIUK, a pedpa
IIPOBOJIATCS MEXKJy TEMHU U TOJHbKO TEMHU BEPINHHAME, PACCTOSTHUE MEXKJIy KOTO-
pbIMI paBHO a. Tora MoJIe3HO BBECTH LPOMANMUMECKOE YUCAO 2PaPa - KOTUIECTBO
I[BETOB, B KOTOPbIE MOXKHO PACKPACUATH BCE €T0 BEPIIUHBI, YTOOLI BEPIIUHBI OJTHO-
ro 1BeTa He ObLIN CMeXKHBI. B HameMm ciaydae HaC HHTEPECYeT B MEPBYIO OUEPeh
epagp Bopcyra B(L) dof G dgiam(r)(L), 10 ecrb rpad na Toukax muoxecrsa L, ped-
pa KOTOPOIr'O MPOBEJIEHBI MEXKJIY TEeMU W TOJHLKO TEeMHU BEPIIMHAMU, PACCTOSTHUS
MeXKTy KOTOPBIMHU PaBHBI juaMeTpy MHoxKecTBa L. Torma nenenne L Ha dacTH
MEHBIIIEr0 JUaMeTpa PaBHOCHILHO HAXOXKJICHUIO XPOMATHIECKOr0 UnCIa rpada
B(L), koropoe 6yseT paBHO UHCIY UCKOMBIX YaCTeil MEHBINEro JTHaMeTpa.

B jianHoit pabore 1mosiydeH CJiejlyomnuii pe3ysibTar:

Teopema 2.1. /laa scex namyparvnvx n kasxcdoe n-meproe cevenue L byresa
kyoa B, 2de n < d, moocem Gvims pazbumo na n+ 1 wacmedi cmpozo menvuezo

duamempa.



st 000CHOBaHMSI TOI'0 yTBEPKIeHUs ObLIO 0DODIIEHO MOHATHE I'paHu KyDa.
Bysem Oparth Te 9acTu TOMOJOIMYECKOH IpaHuiibl Kyba, KOTOpbhIe camMu 1o cebe
SIBJISIIOTCsT KyDaMu HEKOH pa3sMepHOCTH, W Ha3bIBAThH WX TaKKe TpaHsMu. Takum
oOpa3oM, BeplInHbl Ky0a - 0-MepHbIe I'paHu, pedbpa Kyba, TO €CTb OTPE3KU MEXKLY
BEPITUHAMHE, OTJIMIAIOIUMUCS B TOJLKO OJHON KOOpAWHATE, - 1-MepHbIe, FPAHN B
KJIaccuaeckoM nonnmanun - (d — 1)-mepubie. O6001IeHEYI0 I'Dalb MOXKHO GoJtee
opmasIbHO 381aTh IO WHLYKITHH:

(1) rpanb ky6a B? ects (d — 1)-mepHas rpanb;

(2) kaxkjasi rpanb Kyba siBJsieTcsi KyOOM MEHbIIEii pA3MEPHOCTH, I'DaHU yKe

9TOr0 HOBOI'O Kyba OyreM cunTarhb 0OODIIEHHBIMU I'PAHSIMU UCXOIHOIO.

B sr1oit TepMunosornu Obliia JoKazaHa boJsee o0Imast

Teopema 2.2. (Koncrpykrushoe onucanue ceuenus Oysiena Kyba)
yemny L - n-meproe cevenue 6yaesa kyba B (n < d). Tozda eosmosicrv déa

CAYYAA:

(1) L ecmv odna us n-mepuvix 2paneti kyba B,
(2) L cocmoum posno u3 k + 1 napasreavuor epaned pazmeprocmu n — k

(m.n. pebep) xyba, 2de k < n - namypaavhoe.

Boaee mozo, 6 cayuae (2) duamemp mmosicecmsa L moocem 6uims peasusosan

MOALKO MEHCAY BEPULUHAMU, AECAHCAULUMU 6 PA3HLIT PebPaL.

B dopmympoBKe BTOPOro MyHKTa MPUHITUITNAJIBHO BayKHO, 9TO k HATYpPaJbHOE,
IOTOMY 9TO TIPH PABEHCTBE €ro HYJI0 MbI TOJydaeM ciydail (1), To ecTb BBIPOXK-

JICHHBII BapraHT OOIeil KAapTUHLI.

3arem ObLIO MOKAa3aHO, ITO TU yTBEPKIEHUsT BEPHBI HE TOJIHKO JIJIsi Kyba, HO 1
JUIsE MHOTOMEPHO# pertieTku. MHoOromMepHoii perysisipHoii perieTkoil pasmMepHoCTH
d MbI GynieM HasbIBAThL MHOZKECTBO {by, ..., by }d, te by, ..., by € Ru by —b; =

const. Ilociennee yciaoBue HY»KHO, U4TOOBI PeIleTKa MIpeodpa3oBaHUEM 101001
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nepesojiach B {0, ..., m—1}¢. TonsTue rpanu jyist 97010 MHOMKECTBA BBOJUTCA
TaK e, Kak s Kyba {by, by, ¢ (TOabKO ¢ yuerom Toro, 4TO Ha OTpPE3Ke ecTh
ere M BHYTPEHHUE TOYKH, TO €CTh HE BCE TOUKW I'DAHW OyjyT ee BepIHHAMH).
Onpejnenienne cedenuss abCOJIOTHO TaKoe ke, KakK i OysneBa Kyba. s Takmx

00'bEKTOB TOJIYUEH CJICYIONINN Pe3yIbTaT:

Teopema 2.3. (Koncrpykruproe onncanue cedenusi MHOTOMEPHO# pereTkn)
def
ycmuy L - n-mepnoe cevenue mmoscecmea A%, n < d, 2de A = {by,... by} -

KOHEYHDL yvacmorw apug@wemuwcnou” npoepeccuu. Tozda 603Mm001cHBL 60 CAYHaA.

(1) L ecmn o0dna us n-mepnvix 2paned A,
(2) L cocmoum posno u3 k + 1 napasreavuoir epaned pazmeprocmu n — k

(m.n. pedep) kyba, 2de k < n - namypasvroe.

Boaee mozo, 6 cayuae (2) duamemp mmoorcecmsa L moorcem 6vimo peanudosan

MOALKO MEHCAY GEPULUHAMU, AECAHCAULUMU 6 PA3HLIT PEOPAL.
U, xax cieacTBue 3TOrO,

Teopema 2.4. (O packpacke cedeHrit MHOIOMEPHOI pereTky)
Jlaa 6cex namypaivholx n kasicdoe n-mephoe cevenue L muoocecmea {by, . .., by},
ede by, ..., by € R ubjiq —b; = const, moocem 6vims paszbumo wa n+ 1 wacmed

MEHDBULEZ0 duamempa.

3. ObocHoBaHue

3.1. /Ioka3aTeJIbCTBO TeOpeMBI 2.2. 3aMeTuM, U4TO BCE YTBEPXKJCHUS Teope-
Mbl UHBaPUAHTHBI OTHOCUTEJHLHO IIOBOPOTOB Ky0a, IEepEeBOJISIINX €ro B cebs, 1o-
9TOMY MblI MOXKEM PACCMATPUBATH CEUCHUs] JIMHEHHBIMU [POCTPAHCTBAMU, & He
BceMu apWHHBIME. DTO CAEJIAeT JaJbHeiIne paccy K aenns 6ojee Jerko BOCITPH-
HUMaeMbIMi. PaceMoTpum 0000IieHHBIE TpaHn Ky0a, [IeJIMKOM JIeXKalllie B JaHHOM
cevennu L ky6a B? n-MepubiM nuneiinbiM mpocrpancrsom L. Haiinem MakcuMaiib-

HO BOBMOXKHYIO Pa3MepHOCTh TaKoil rpanu - n—k, rie k - 1iej10e HeoTpuiaTeIbHoe,
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1 HAa30BEM I'DaHK 3TOI MakcuMaJibHO# pasmepHoctu pebpamu. Ecin k=0, o L
ecTh OjiHa M3 N-MepHBIX Tpaneit Kyba BY, u o ecth cayuait (1).

[Iycth Teneps k HarypasbHoe. Bymem cTponTh cucreMy mapasiieibHbIX pebep,
CYIIEeCTBOBAHKE KOTOPOi#l MbI 3asBuyin. BosbMem omo u3 pebep, jexaiux B L,
nazoseM ero C'. B C' paccMoTpuM OPTOHOPMUPOBAHHYIO CHCTEMY €1, . . . , €y _j, CO-
crostiyio u3 0, 1-BeKTOPOB, COeMHAIONMX KaKue-To naphl Bepind pebpa C. Jls
9TOTO JIOCTATOTHO B3sITh Ji0OY0 BepinHy n3 C' u Bce 0ObITHBIE pedPa MCXOTHOTO
Ky6a B¢, uniuaentuele Bepuune u Jjexatue B C

Ecnu B L ner Touku, He jgexaieit B C, o L = C, u L He sgBJsgeTcs n-MepHbIM
ceuenneM 10 onpejesennto. Ilycrs ap € L - Touka Bue C'. Onyctum u3 Hee mep-
nenukysaap na C B Hekoropyio Touky ¢; € C. Torga BekTOp Cla; ecTh HeKuii
0, 1-BexTOp, oproronasbubIit pedpy C, n nexxamuit B L. O9eBuIHO, 9TO JNHEHHAS
06OJIOUKA BEKTOPOB €1, . . . , En_k, C101 JIEKUT B IIPOCTPAHCTEE L (MMEHHO TYT HaM
BaxKHO, uro L - yimHeiinoe). CienoBarensho, (n — k)-mepuoe pebpo Ch, mapai-
gejabnoe C' ¥ Npoxo/isiiinee depe3 TOUKY a1, COAEPKUTcs B L.

Hasbiie npuMenuM npunnui uaayknuu. Ilycrs nssecruo, uro S “eou C1 U
... UC; C L - cucrema napasiennbubix pebep, riae ¢ < k. Torma muooxecrBy
S cooTBeTCTBYeT OPTOTOHAJIbLHASI CUCTEMA, BEKTOPOB €1, . .., €5k, V1, . .., V;, [JI€ B
HaIIeM cliydae v; = c?ﬁ) . Ecnu ¢ = k, 7o S ecTh n-MepHoOe ceuenne, coBIaiaomniee
¢ L, uro coorercrByer caydaro (2). Ecoin xke i < k, 10 cymecrByer touka a; 41 €
L, ve nexamas B S (ecsm He cymectByer, To S cobnajgaer ¢ L). AHaJIOrHYHO
HanmcanHoMy BhITie, peopo (i1, napasienbioe C u MPOXOIsIINee depe3 a1,
nexxutT B L. Takum obpasoM, B cucrteMmy J00aBJIsieTCs elie OJIHO pedpo Ha, KaXK oM
mare, B UTOTE€ MbI IOJYUAM Ha KAKOM-TO Iare WHAYKIWK ¢ = k, ITO HaM 1
Tpedyercst.

Tenepnb 0bocHYyeM BTOPYIO 9acTh TeopeMbl. IIpearnoaoKum mpoTHBHOE: TruaMeTp
MHOXKecTBa L peanusyercs Ha Toukax a,b € A, rme A - mHekoropoe pebpo, Jie-

xkaree B L. Onycrum 3 Toukn b neprnenaukyngp #a peopo C, ornmunoe or A
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(Takoe ecThb O MpejooKeHuio myHkTa (2)). OcHoBaHHEeM TEPHEHINKYIIsIPa CTa~
ner pepumna ¢ € C, u ||cd| > ||bal| no eopeme Iudaropa, HoCKOIbKY ca ecTh
TUIIOTEHY3a B MOJIYUUBIIEMCS TIPSIMOYTOJILHOM Tpeyrosibiuke (pucyrok 1). [To-
JYUUJINA TIPOTHBOPEYHE ¢ TE€M, UTO Ha Tape a,b peaan3oBaH AUAMETpP MHOMKECTBA,

L. Teopema jiokazaHa.

3.2. BuiBox TeopeMsl 2.1. 3Had CTPpYKTYpPy CEUYEHUS, JIEIKO IIPEJOCTABATH Ta-
KYIO €r0 pacKpacky B He 6ojee ueM n + 1 1BeToB, Ipu KOTOPOil THaMeTp MOXKET
ObITh peaju30BaH TOJbKO Ha l1ape BepiinH pasHoro npsera. B ciyuae (1) rpad
B(L) nBynobHblii (B Kybe y KaxJ[0if TOYKH €CTh POBHO OJIHA JIMAMETPAIBHO T1PO-
THBOTIOJIOXKHAsT) W KPACUTCs B JBa 1BeTa. B ciayvae (2) Mpr umeem k+ 1 <n +1
pebep, pacKpacuB KaxkJ0e N3 KOTOPBLIX B CBO yHUKAJBHBII IBET, IIOJTyIUM TpeOy-
eMoe (HCXOJIst 13 BTOPOTo yTBepK ieHus Teopembl 2.2). Tem cambim Mbl nmeem k+ 1
4acTh, PACCTOAHUS BHYTPU KaxKJI0# U3 KOTOPBIX MeHbllle jJuamerpa L, npuuem ux

obbepnnenue jgaer L. Teopema jokasaHa.

Puc. 1. Tlocrpoenne
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4. O600I11IeHNE PE3YIBTATOB

[TepBBIM J1eJIOM OTMETHM, 9TO JJIsi BCeX IIPUBEJIEHHBIX BBIIIE PACCYKICHUN He
ObLIM NPUHIUINAILHBL 3HaUeHus 0, 1, TO ecTh pe3ysibTaThbl BEPHbI TaKxKe JIJIs KY-
605 {0,b0}%, rne 0 < b € R. Ham 6BLI0 BasKHO, 9TO HAYAJIO KOODUHAT O ABIACTCH
BEpIINHOI Kyba, TO eCThb, 3Hasl, UTO TOUKA C JIEIKUT B CEUCHUU, Mbl MOIJIU CKA3aTh,
aro 0¢ € L. Barem, crpyKTypa Kyba He MeHsIeTCs! IPH Hapallie/bHbIX ePeHOCAX,
TaK 4TO HAIIW YTBEPKACHNS PacrpocTpanaiorcs na Kyoor {a, b}, rie a < b € R.
HaJiee, moJiyueHHble yTBep:KieHus OyaeM 00600maTh Ha Ciydail MHOIOMEPHOH pe-
meTKN, a nMenHo Muoxkecrsa AY, rie A dof {b1,...,by} - HEKOTOPOE KOHEUHOE
IMOJIMHOXKECTBO JIEHCTBUTEIBHON 1TPAMON (6y,zLeM cyuTarTb, 4YTO OHO OTCOPTUPOBA-
HO 110 BO3pacTaHuio u b1 — b; = const).

def
PaccmoTpum Takyro MOCTAHOBKY 3a/1a91, CIUTasT TIPU 9TOM, 910 A =

{0,....,m—
1}, u uro npocrpanctBo L ynHEHHO (BbIle Mbl 0OOCHOBBIBAJIM, UTO 9TO HE OI'pa-
HUYIUBAET OOIMHOCTDH). 3aMeThuM, 9TO Kaxkjas 0DOOIIeHHasi IpaHb Pa3MEPHOCTH
k otipejiesisieTcst CBOe cucTeMoil ypaBHeHuit, “3akpertisionieil’ Hekoropble d — k

KOOD/IMHAT:
iy =Cly..o s Tiy = Cap, e 1 <ip < ... < g < d.

Korga mbl Boijesum pebpo C' pazmeproctu n — k B cevenun L, kak B 3.1 (u3
BCcex 0000INEHHBIX T'PaHeill Kyba B3sB I'PaHb MaKCUMaJIbHONW Pa3sMepHOCTH, MOJIHO-
CTBIO JIexKAIyIo BHYTpH L), To Oyiem cautarh 6e3 orpanndeHus oOIIHOCTH, UTO
B HEM 3aKpeIlJIeHbl 1epBble d — n + k KOOpJIMHAT Cq, ..., Cq_pik. DE3 uU3MeHeHnii
ocraercs cyuiecrsoanue Touku @ € L\ C' - ecju Takoil HeT, TO Halle cedeHue
UMeeT MEHBINYI0 padMepHoCcTh. [lycth a dof (a1, ...,aq), TOrJIa BO3SBMEM TOYKY
¢ (€1, -y Cdontks Qd—niksls - - -, aq) € C. OueBwgHO, 9TO ch OpTOrOHaJIeH Peb-
py C, Tak Kak ¢ ecTb IpoeKius Touku a Ha MHOKecTBO C'. COOTBETCTBEHHO, €CJIN

B34Th Oasuc pedopa C', 100aBUTH K HEMY BEKTOD @, TO UX JIMHEWHAasT 000JI0YKa,
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copepxkutcst B L. To ectb Mbl MOXKEM HOCTPOUTHL pPedpo, napaJsuieabioe C' u 1npo-
xoJisiee yepes Touky a. Mrak, 3j1ech jieficTByeT TaKkas e WHJIYKIHS, Kak 1 B 3.1.

Teopema 2.3 nokaszaHa.

5. 3akJiroueHue

[Tosryuennbie pe3ysnbrarhl, 0COOEHHO €CJIU TOBOPUTH O CTPYKTYPe CEUeHUil, MO-
I'yT OBITH IOJIE3HBI IpU JajbHediem ucciaegopannu 0,1 u -1, 0, 1-umpobaem Bop-
cyKa. 3HaHUE CTPYKTYPbI O3BOJIUT HEKUM 00pa30M KJIaCCH(DUIIMPOBATL BCE BO3-
MOXKHBIE TTOJMHOXKECTBA, CEUCHU, ITO CY3UT MOUCK KOHTPIPUMEDPOB K THIIOTE3E,
€CJIN JIJIST 9aCTh TaKUX “KJIaccoB’ OyIeT MOKAa3aHO BHIITOJHEHUE TTPEJIITOJIOKEHUsT BO
BCEX PA3MEPHOCTSX, WU YKe B KaKOM-TO Habope. Takzke BOZMOKHO pacCMOTPEHHE
He IPOU3BOJILHBIX MTOJMHOMXKECTB CEUeHUs, & JINIIL C ONPEIeIeHHLIM JHaMeTpoM k,
KaK 970 JIeJ1aJioCh, Halpumep, B pabore [uriepa [6] npo 0,1-upobiemy Bopcyka.
HaJjiee, Ha, HACTOAIIMI MOMEHT aJITOPUTM Tepedopa MOJMHOXKECTB Ky0a, OCHOBaH-
HBI HA OTCEYEHNN YaCTH MHOXKECTB, OTpabaThbIBaeT Ha KOMIIBIOTEDE 3a Pas3yMHOE
BpeMsl JIUIIL JIJIsI pa3MepHocTeil 10 9, s pazMepHOCTH 9 BpeMsi BLIOJHEHUS
ajropuTMa coctasuao npumepro 20 munytT. Ilpunnun orcevenus ObLT OMUCAH B
juccepraiuun B, B. Tosbjiireiina 7], on ocHoBan Ha ToM, 4ro 1npu nepebope
CYIIEeCTBEHHAsS 9aCTh MOAMHOXKECTB KyOa 0TOPAChIBAETCsI, TaK KaK JIJIsT HUX U3Be-
CTEH YTBEPIUTEbHBI OTBET U3 aHAJATHIECKUX coobpaxkenuit. /s pasmeprocTn
10 moka He ymaoch peajin30BaTh TAKyI0 MPOrPaMMy IIepebopa, CIUIIKOM BBICOKO
KOJINYECTBO BbIUUCJIUTEIbHBIX onepaluii. Cy>KeHrne BOSMOXKHbBIX KJIACCOB ITOAMHO-
JKECTB JIACT BO3MOXKHOCTH HallMCaTh aJIlOPUTMbI 1epedopa Jijisi KyOoB OoJibIeit
pasmepHocTH, HaunHast ¢ 10, 9T0ObI UX CJIOKHOCTH OBLIa BBITTOJHAMA, JJIsT COBPE-

MEHHbIX KOMIIBIOTEPOB.
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