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AnHoTanust

B mamHoit paboTe OyzeT mpeacTaBaeHa HEKOTOpasi CBsI3b MeXK Iy moaudapamu Kieiina
1 Ju0(aHTOBOI 3KCIOHEHTOR pelreTKu. A UMEHHO, OYAeT HOKA3aHO HEPaBEHCTBO

d [v|—o0 log |V|
vel; v(Ki)

JJId TPEXMEPHOT'O CJIy4dasd.

§ 1. BBenenue

IIycts A C R? — mpoussosbHas d-MepHas peleTka ¢ olpesennTesreM 1.

Omnpenenenne 1. Boinykiibie 000/I09KH HEHYIEBBIX TOYEK PENIeTKH A, COIepKaluXcs B KayK-
JIOM OpTaHTe, Ha3bIBAIOTCA noausdpamu Kaetina pemerku A.

U coorserctBytoree "aBoiicTBennoe" onpesenenne, Korja GbUKCUPYETCs PENIeTKa 1 Bapbu-
pyeTcs KOHYC:

Onpegenenne 2. Ilycts C C RY — npousBosIbHBIT d-MepHBIH CHMILIAIAAIBHBIN KOHYC C Bep-
IMMHOI B Hauase KOOPAMHAT. BeInyKias o6omouka K HeHyJIeBBIX TOUeK pemeTkn Z%, comepxKa-
muxcs B C, Ha3bIBaeTCs noauadpom Kaetina, coorBercrByiommM perrerke Z¢ u xonycy C.

Beze jmajee mbl OyaemM paccMaTpuBaTh TOJBKO UPPAIMOHAJBHBIE pPereTku A, TO ecTb He
uMernye B KOOPJIMHATHBIX IIJIOCKOCTAX HEHYJIEBbBIX TOYEK, U HPPAlMOHAJIbHBIEC KOHYCBHI C, TO
eCTh TaKue, YTO B IJIOCKOCTSAX I'DaHsIX HET HEHyJeBbIX ToYeK. Torja, Kak mokasano B [1], mo-
smdap Kieitna K saBjisiercst 000OIEHHBIM MHOI'OIDAHHUKOM, TO €CTh MHOXKECTBO, KOTOPOEe B
[epeceveHnn ¢ JII0ObIM MHOTOTPAHHUKOM JIaeT MHOTOI'PAHHUK. B 9TOM ciydae rpanuma moamd/i-
pa siBjstercst (d— 1)-MepHoit oM IpasibHOl MoBepXHOCThI0, roMeomopduyto R~ u cocrostmeit
U3 BBIMYKJIBIX (d — 1)-MEepHBIX MHOTOIDAHHUKOB, TAaKOii, 9TO KarK/as TOYKA 9TOi MOBEPXHOCTH
IPUHA/IEZKAT He 0oJiee YeM KOHETHOMY HUHCIy TaKMX MHOrOrpaHHUKOB. HekoTopble m3 rpa-
Heil K MOTYT OKa3aThCsl HEOIPAHUYEHHBIME, HO TOJIBKO B TOM Ciydae (cM. [2]), Korja pemierka,
JiBoicTBeHHAsT A, HE sIBJISIETCsI UPPAIMOHAJILHOI (COOTB. KOHYC, JBOiicTBeHHbI K C, He SBJISIeTCs
uppanuoHagabHeIM). Torma mMeeT CMBICIT CIeyromee

Omnpenenenne 3. ['panura 0K nosmsapa Kieitna K HasbiBaeTcst napycom.

Tenepsb ke morpodyeM B3IJIAHYTh Ha BCE 9TO B JIByMEPHOM cjiydae. M mocMoTpuM Ha reoMeT-
PUYIECKYI0 MHTEPIIPETANio MenHbIX J1pobeit. IlycTs 3amano auciao a, 0 < o < 1. Pacemorpum
JIBYMEPHYIO perteTky A, ¢ HeoTpHUIaTeIbHBIMI KOOPIUHATAMI B UCXOIHOM Oasuce. Boimykiras
000/109Ka HEHYJIEBBIX TO4YeK Oyjer mosuroHom Kieiina, ero rpanura moJsmsapoM. llemodnc-
JIGHHBIE K€ JIJINHBI pedep MOJIM3/Ipa PaBHBI COOTBETCTBYIONIMM HEIOJHBIM YACTHBIM YHUC/Ia (v C
HEYETHBIM HHIEKCAMHU, a [EeJIOUNC/IeHHbIE YIUIbI MEXKJIy IapaMu CMEXKHBIX pebep paBHBI HEIOJI-
HBIM YaCTHBIM C Y€THBIME HHIEKCAMU. [[esovucaennoti daumnoti OTpe3Ka ¢ KOHIIAMHU B TOYKAX
pemeTKn Aoz Ha3bIBACTCA KOJIMYIECCTBO TOYEK PEHICTKH, JieKallluX BO BHYTPEHHOCTU OTPE3Ka,
munyc 1. I[esouucrennvim y2aom MeXKLy ABYyMsl TAKUMU OTPE3KAMU ¢ OOIeil BEPIIMHON Ha3bI-
BaeTCs IIOMAb Hapaslie/lorpaMMa, HaTSIHYyTOro Ha HUX, JeJIeHHAasd Ha IIPOU3BEJICHNE UX I1eJI0-
YUCJIEHHBIX JTMH (MM UHBIME CJIOBAMU, UHJIEKC IMOJIPEIeTKH, TIOPOXKIEHHON TPUMUTUBHBIMU
BEKTOPAMU PEIIeTKU A, HapajuleIbHBIMUA ITUM JIBYM OTPE3KaM).



A TIPOU3BOJIbHYIO JBYMEPHYIO PENIETKY MOYKHO 33/1aTh KaK

Aoy = { (o), (8.2)) [0 € 22},

e a; = ;1 = —1, a ag, B2 — pasimunble BemecTBenHble yucia ( « = (ag, aq), 5 = (61, 52) )-
Herpyano mousars, 4ro KOMOMHATOPHYIO CTPYKTYpa Iapyca, MOCTPOCHHOIO Ha 3TO peleTKe,
OIUCBLIBAIOT HEIIOIHbIC YaCTHBIC YUCeI o U [3.

BBu1y cCOOTBETCTBHSI MEK 1y HEIIOJTHBIMU YACTHBIMA U IIEI0YUCICHHBIMU JJTMHAME U YTJIaMHU,
OIMCAHHOI'O BBIIIE, B d-MEPHOM CJIydae eCTeCTBEHHO 0XKUJIaTh, 9To (d— 1)-MepHble TpaHu napyca
1 pebGepHble 3Be3/bI IPH BepIIMHAX Iapyca OylyT HIpaTh POJib HEIOIHBIX YaCTHBIX. Lerepb
HEMHOI'O (POPMAJIN3YEM 3TO.

§ 2. I'panu m pebepHble 3Be3/bI ITapyca

[Iycts onsate A C R? — mpousBosbHAs NppaoHaIbHAS d-MepHAS PEIICTKA C OIIPeIe/ITe-
sgeMm 1. Pacemorpum coorBercrByrommii eit mosmaap Kieitna K u mapyc K. Ilycrs F' — onun
u3 UpaHell mapyca ¢ BEPIIHHAMU W1, . . ., Wi, TOTJIa OIPeJIeJINTeIeM 9TOi rpann Oy/1eM CIUTaTh
BEJIMIUHY

det F' = Z | det(w;,, ..., w;,)|.

1<y < <ig<k

CTh Telepb V — BepIlIMHA Iapyca, a Iy,...,ry — IPUMUTUBHBIE BEKTOPLI PEIIETKI
IT ’ ) y Lk A
napaJuie/ibHble pedpaM, HHIMIeHTHBIM BepinHe V. OmupeaennM depes St, pebepHYIo 3Be3/Iy C
Bepiiunoii v. Torma onpegenmurenem 3Toi rpanu Oyuer

det Sty = Z | det(r,, ..., ;)|
1< < <ig<k

W, npyrumu cjioBamu, 310 00beMbl cyMM MUHKOBCKOTO Wi, ..., Wi U Iy, ..., Ty COOTBET-
CTBEHHO.
B dopmynupoBke janHoi 3a1a4un OyaeT KpaiiHe yJI00HO UCIIOIb30BaTh 0003HAYECHUEM

M) = T lails,

1<i<d
re v = (z1,...,2q4) € RY
Omnpenenenne 4. Pacemorpum nponssossayio pemerky A C R? nosnoro panra. JJuogarmo-
601U IKCNOHEHMOT ITON peleTKH Oy/IeM Ha3bIBaTh BEJUINHY

w(A) = sup {7 € R’H(x) < |2|77 s GecKOHEIHOrO KOJIMYecTBa x} :

rje | - | sup-Hopma.

pyrumu cioBamu,

w(A) = limsup M.

veA lOg ’V’
[v]—o0



Teopema MUHKOBCKOTrO 0 BBIITYKJIOM Tesie roBoput, daro w(A) = 0. Obosnaunm 3a v(K;) —
MHOXKecTBO Bepiun nouyapa Kieitna K;. [Ipu aToMm, st 1ByMepHOTo cirydasi U3BECTHO, UTO

log(det St
w(h) = limsup 08t St
[v]—o0 1Og|V|
VEUiV(Ki)

Y4auTbIBas 3T0, MOXKHO CJIe/IaTh IIPeIoioxenue. BepHo i, 4To

1 t St
w(A) < limsup log(det 5t)
[v]—o00 1Og|V|
VGUiV(Ki)

JIJI IIPOU3BOJILHON pasMepHOCTH?
Huzke Mbl puBejiem HesakoruenHoe paccyxaenne O.H.Tepmana us crareu (3], re " mokassisaercs"
HEPABEHCTBO B OJIHY CTOPOHY. A 10cIIe, s TIOKasKy, KaK ero 3aBepIInTh /I TPEXMEPHOTO CJIydas.

§ 3. HekoToprbie paccyxjaeHus

Paccmorpum nppanmuoHaibHyo pernieTky A Kak B IIyHKTe BbIe. Kie paccMOTpuM OIUH 13

24 nommspos K. Ilyets | - | sup-nopma. [Tycrs v € v(K),v = (vy,...,v4). Bosbmem
IT IT
p—dig (11, A,
[on] [val

[TomeiicTByeM 3TIM orrepaTopoM Ha Bce mpocTpancTBo u noayunM K' = DK, N = DA, v/ =
Dv. Herpynuo 3amerutsb, uro K’ Oymer oJHUM U3 IOJU3IPOB COOTBETCTBYOMUX pernerke A’

IIpu sTom det D = 1, a 3Ha49uT:
det Sty = det St,.

Kpowme sToro v/ — camblii MaJleHbKUI HeHy/1eBoOi BekTop pemerku A’ u
V| =TI(v") = TI(v).

[Ipemosiozkum, 9T0 MBI MOXKEM BBIOpATh Iy, ...,ry IPUMUTHBHBIE BeKTOpa permerku A’
KOTOpBIE TapaJuiebbl pedpaM K’ MHIUAEHTHBIX BEPIIHHE V', YIOBIETBOPSAIONIMX YCJIOBUIM

o [ri A Ary| > |rp A Arg| - || s Beex i =2, .., d;
e Jit0Oble d BEKTOPOB M3 MHOXKECTBA V', T1, ..., Ty JUHEHHO HE3ABUCUMBI.

Jlanee B paccyxKaeHUAX Oy/ieM Ha3blBaTh TU YCJIOBUSI IIEPBBIM U BTOPBIM COOTBETCTBEHHO.
Torma, ¢ o/1HOIN CTOPOHBI,

IT Iril =< [det(ry, ..., xq)

1<i<d

< det Sty = det St,.

C nipyroit cTOpOHBI,

IT |V IT Il | > @) =1,

1<i<d 0<j<d

JFi



OTKY/1a
d
II Il v =1i(v) .

1<i<d

qu/ITBIBaﬂ 9T HEPaBEHCTBa, Hoﬂqu/IM
TI(v) ™77 < det St

Teneps npenoaoKuM, uto K7, . . ., Ko Bce 24 nommsapa Kieitna permerku A. Tax Kax J0Kab-
ublil MuanMyM 11(V) gocTuraercs Ha mapyce, MOJTY IHM:

d—1 log (TII(v)~! d—1 log(det St
w(A) = lim sup og (1I(V)™) < lim sup M‘
d |v]—o0 log |V| d |v|—o0 log |V|
veU, n(K:) veU, v(K:)

Crout 3aMeTuTh, 9TO B KadecTBe I; MOXKHO "OpaTh" He TOJILKO MHIMJIEHTHBIE V pebpa, HO U
BEKTOPA, SABJISIONINECs JTHHEIHON KOMOMHAIINEH COCETHUX C MOJI0KUTETbHBIMI OIPAHUIEHHBIMU
KOHCTaHTOI KO3 durmenramu. Tereps J0KazkeM, 4TO TaKnue BEKTOPa MOYKHO BCETJIa BHIOPATD
npu d = 3.

§ 4. /loka3aTeqibCTBO CYIII€CTBOBAHUS

Bynem OTOXKIECTBIATH NMOHATHE BEKTOpPa U TOYKM JJd yaobcTsa. VM GymeM cumTarb, 9TO
v=v A=A K =K' Jlna ynobcrsa Ha30BeM yCIOBUI

o [ty A Ay > |ty A AT || s Beex @ =2, ... d;
e Jit0ObIe d BEKTOPOB M3 MHOXKECTBA V', Tq, ..., Ty JUHEHHO HE3ABUCUMBI.

IIEPBLIM U BTOPBIM COOTBETCTBEHHO. ,D;JISI Ha4aJla, JO0KazKeM JOBOJIbHO TPUBUAJIBHOEC YTBEP2KJIC-
Hue.

YrBepxkaeuune 1. Fcauv € v(K), mo enympu napasiesenuneda, ¢ 0uazonaivio 2V u pebpamu
NAPANAENDLHBMU KOOPOUHAMHBIM 0CAM, 6ce20 3 ueavie mouku pewemru A — 0, v, 2v.

ﬂonaSame,/Lbcmeo. HyCTI) CYIIECTBYECIOT Iiejiad TOYKa W BHYTPH 9TOI'O HapaJIJIeJIGHI/IHe,ILa(BOSMO}KHO
Ha I‘paHI/IHe). TOF,H& B CWJly CUMMETpUH, TOYIKaQ 2V — W TOXKe JIeIKUT BHYTPpHU, HO 3TU TOYKHU
JOJIZKHBI [TPpUHa/JIe2KaThb ITOJINJ/IPY, & B CUJIYy €I'O BBIIYKJIOCTHU IIOJIYy49acM IIPOTUBOPECYHE. ]

Bes norepu obugocTn 6y1eM CIUTaTh, 9TO HOJu3AP K HAXOAUTCS B IIOJIOKUTEIHLHOM OPTaH-
re. Kpome 3T0r0, eciim cMeCcTUTh 3TOT OPTAHT B TOYKY V, TO OH OyIeT HOJTHOCTBIO CONEPIKATHCS
B IIOJIUS/APE B CUJIY BBIITYKJIOCTH.

Teneps 3adukcupyem T > 1 u mocrarouno manenbkoe €(1) > 0 (B sBHOM BHJE MBI 5TH
KOHCTAHTBI HE TOJI0EPEM, HO U3 PACCYZKJICHUI HIXKe OYJIET CJIeJI0BATh, 9YTO OHU CYIIECTBYIOT, U
Jlazke MPUMEPHO MOHSITHO, KAKUMU UX MOXKHO B34ATh). OBGO3HAYNM 38 W1, ... W — MHOXKECTBO
IeJIBIX IPUMUTUBHBIX BEKTOPOB pemeTKr A, KOTOpble IapaJsulebHbl pebpaM Hapyca HHIICHT-
HBIX Bepimne v. Tenepb OyneM paccMaTpUBAThL JIBa CJIydasl.



1. IlycTh y Hac cyimecTByeT IUIOCKOCTB 7, TTPOXOJISINAsd Yepe3 TOUYKY V U HUMeIoIas KOM-
[TAKTHOE TIepecevyeHne C IOJIOKUTEIbHBIM OPTAHTOM, TaKasl, UTO BCE W; OTJ/IEJIEHbI OT ITOH
IJIOCKOCTH YTJIOM XOTs1 ObI € (BTOPBIM CJIydaeM Oy/IeT, KOrja TaKOi MJI0CKOCTH HET).

Y TBepKIaeTcs, YTO MOYKHO BBIOPATh TAKOe ITOJMHOXKECTBO W, , . .. W;, BEKTOPOB, YTO UX
BBIITYKJIasl 0DOJIOUKaA OYIeT CO/EepPKATh MOJIOKUTE/IBHBII OPTAHT ¢ HAYAJIOM B V, U IPU
51oM § < 12 (101 BBIYKJIO# 000JI09KO#i BEKTOPOB OYyJIEM [MOHUMATh BBITYKJIYIO 000JI0UKY
Jydeil ¢ HavuaIoM B TOUKe V U HAIIPABJIEHHEM 9TUX caMbIX BeKTOPOB). [louemy? Ormozkim
KOODJIMHATHBIE TIJIOCKOCTH OT TOYKM V KaxKJas IIOCKOCTL Iiepecekaer He OoJiee JIBYX
rpateil (ec/iu IIOCKOCTH MIPOXOJIUT Yepe3 OJIUH U3 BEKTOPOB, CIUTAEM 3TO 3a OJHY I'DAHb)
BBIMYKJION 0DOJIOUKH THX BEKTOPOB. Bo3bMeM Bce BEKTOpa ITUX TpaHeii (a uX POBHO IO
2), HETPY/IHO 3aMETHUTh, YTO UX BBIMYKJIas 000J0UKa COJEPIKUT MOJIOKUTE/IbHBIN OPTAHT,
a BCEro TUX BEKTOpPOB He Oosiee 6. [lasee OymeM cauTaThb, 9TO Wi, ... Wi — 9TH CaMble
BekTopa u k < 12 (a ecom Gparb He BCe BEKTOPA, & TOJIBKO OJMHAKOBON YETHOCTH, TO
MOKHO TIOJIy4UTh k < 6, HO 97O HAM U He HY¥KHO).

Tenepb MOXKEM pacCMOTPETh CEYEHUE BBITYKJIOH 000JI0YKN W; ILJIOCKOCTBIO T HapaJsiie lb-
HOIl 7 Ha paccTosgHuK 1 OT BepInHbI V (MIOHATHO, YTO OTOWTH HA PACCTOSHEE 1 MOYKHO
JIByMsI CIIocOOaMU, HO B OJTHOM W3 HUX IPOCTO He Oy/eT HepecevdeHus ¢ W;).

[Tomyumm, 910 3TO cedeHne TPeCTABIIAET U3 cedsl BBITYKJIbII OrpaHTYeHHBIIT MHOTOYTOJThb-
HUK ¢ He Oojiee yeM 12 Bepmmaamu. [Ipm 5TOM, OH COJEPKUT TPEYTOJLHUK (CedeHme
HOJIOZKUTEJILHOIO OPTaHTa ¢ HAYAJIOM B TOYKE V) IJIOMAJLI0 > 1, 3HAYUT ILJIOMIA/H MHO-
royrojbanka S > 1. Imamerp 3TOro MHOrOyrojbHHKa [ < Shlle el =11 > e
Tenepb paccMOTPUM TTPOU3BOIBHYIO TPUAHTYJIAIMIO 9TOr0 MHOTOyrobHuka. [lycrs r —
MAKCUMAJIbHBIN PaJInyC BIUCAHHON OKPYKHOCTU TpeyrojbHukos. Torma rl > S, Tak Kak
TPEYroJIbHUKOB OI'PAHUYCHHOE KOJIMIECTBO U IJIOMA/Ab KazK/I0I'0 He IIPEBOCXOIUT %rl . Or-
ciozia 1oaydum, 4to rl > S > 1 = r > 7! > ¢. Tenepb pacCMOTPUM TPEYTOJLHUK C
MaKCHUMAaJIbHBIM PAJINYyCOM BIUCAHHOM OKpy2KHOCTH. [lorpobyeM ornenutsb pajmyc chepsl,
BIIMCAHHOI B TPEXT'PaHHBIN yroJl COOTBETCTBYIOIMINI NaHHOMY TPEYTOJLHUKY Ha PaCCTO-
gann 1 or Toukn v. Tak Kak yroj Me¥KIy IJIOCKOCTBIO M BCEMH BEKTOpaMU OOJIBIIIE €,
To R > rsine > €2 — pajuyc cdepbl Ha paccTosgnun < [, TO €CTh Pajuyc BIUCAHHOM
cepnl Ha paccroguuu 1 o v Oyaer >> €. A 970 Kak pa3 U 3HAYUT, YTO yroJl MEXKLy
JIIOOBIM BEKTOPOM U OCTABIIIEHCs TIJIOCKOCTHIO 3TOM TPOMKMU OTJIeJIEH OT HYJIsT KOHCTAHTOMN

3.

Erie M02KHO 3aMeTHUTDh, YTO 9TO BBIIOJIHSIETCS JJIsl JII000H TPUAHTYJISIIMA MHOTOYTOJIbHI-
ka. [lenTpoM MHOrOyroJibHIKa Ha30BEM TOUKY, KOTOPasl sABJISIeTCS ITepecedeHnueM MIPsSMOi,
¢ 00pa3yIoNMM BEKTOPOM V, U Hallleil II0CKOCThIO. [[oHATHO, 4TO BEIOpAHHBIl TPEYTOJIb-
HUK OYyJIET YJIOBJIETBOPATH BTOPOMY YCJIOBUIO TOJBKO B TOM CJIydae, eCu IeHTP MHOIO-
yTOJIbHUKA He JIe?KUT Ha ero rpanuie. Ilycrs Ternepns cyiiecTByeT Takas TPUAHTYJISIUS,
YTO IEHTP MHOI'OYT'OJIbHUKA JIE?KUT BHYTPH KAKOI'O-TO TPEYTOJIbHIKA, TOIJIA IIPE/IIIOTIOMkKe-
HI€, OYEeBHJIHO, BbINOIHAETCHA. Ecin ke jyist 11000 TPUAHTYIAINE HEHTDP BCErJIa JIEXKUT
Ha KaKOM-TO PeOpe, 3TO 3HAYHUT, YTO JJIs JIIOOONH TOYKM MHOI'OYT'OJIBHUKA CYIIECTBYET
"mpoTuBoNOIOKHaA" efi TOUKa OTHOCUTETHHO IeHTpa (eC/m Ke Jisi KAKOH-TO TOYKU He
OyJIeT MMPOTHUBOIIOJIOXKHON, PAaCCMOTPUM TPUAHTYJISIINIO, B KOTOPOIl Bce pedpa OyayT uc-
XOJIUTh U3 HTOH TOYKU ¥ MOJIYIUM IIPOTHBOpPEUNe). SHAYUT, MHOIOYTOJbHUK COCTOUT U3
YEeTHOTO KOJIMYECTBa BEPIINH (Ha CAMOM Jiejie, HECJIOKHBIM [1epebopOM MOXKHO CBECTH UX
KOJIMYECTBO K 4, HO 9T0 He HyKHO). Torma jocTaTtouHo J00aBUTh K BEKTOPAM W1, . . . , Wy
elle OJIMH BEKTOD, PaBHBIN CyMMe KaKUX-TO JIBYX coceqHux. Torja Todyek OyaeTr HedeTHOe



KOJIMYIECTBO U IIPU 9TOM, 9TOT BEKTOP OyJIeT JiezKaTh Ha I'PAHUIE BBINYKJIOM 06010ukm. 11
TOIJIA MBI CMOXKEM BBIOPATH 3 BEKTOPA, YJ/IOBJIETBOPSIONINX YCIOBUIM.

[TIycth Takoit mrockoctu HetT. [Ijis HaYaJa, JIOKAXKeM HECJI0?KHOE YTBEPIK/ICHUE.

YTBepxkaenue 2. He cywecmeyem 6exmopoe Wi, W; MaKur, wmo y20a MeAHcoy HUMU
borvwe, wem ™ — 2T€ (a Kax caedcmeue, boavwe wem T — 2€).

Jloxazamenvcmeo. PaccMoTpuM npsiMyio, TPOXOJLILYIO Yepe3 TOUKY V ¢ HallpaBJIeHUueM
w;. Ona niepecekaer mapaJsuresienume]] u3 yrB.1 (71st yaobcersa nogcaera yrios Gyiem cau-
TaTh, YTO €ro CTOpoHa pasHa 1) B ByX Toukax A, B (Touka A jieKut He Ha KOOP/MHATHOM
miockoctr). Torma paccrosinue Mexay B u w; He Gosbie 27€ (110 mOpsiiKy),a paccros-
nne Mexkty A u w; Toxke He ipeBocxonut 27e, Tak Kak B 00sizaH jiexKaTh HA PACCTOSHUE
He 6osee 27'e oT pebep mapasterenuneqa (3uaqut u A). Torga cymma BeKTOPOB W; I W
ecTb cymma Todek A + 07 u B + 09 otHOCHTEIBHO TOUKHN V. Tak kKak A m B mpoTusoro-
JIOKHBI OTHOCUTEIBHO V, TO UX CyMMa HOJb, a |§;| < Te. 3HaunT, UX cymMMa JIEXKUT Ha
paccroguun He O6osiee yeM T'€ OT TOYKHU V, a 3HAYUT BHYTPH Napasiiesienuiesa, MIpoTu-
Bopeuwne. [lousgTHo, 9TO /17151 J1I000I KOHCTAHTBI 1’ CYIIECTBYET €, KOTOPAas y/IOBJIETBOPSIET
JAHHOMY YCJIOBHIO. ]

PacemMorpuM MUHUMAJIBHBINA TI0 YIJIy KOHYC BpAIEHHs, KOTOPBIA COJEPXKUT BBIITYKJIYIO
000JI0UKY BEKTOPOB W;. [10 IIPeIIoI0KEeHIIO, STOT YroJl OoJIbIIe YeM 7T — 2€, HHAYE ILI0C-
KOCTb yJaJIeHHAas OT BCEX BEKTOPOB CTPOUTCH ABHO. Terepb paccMOTPHUM ILJIOCKOCTD Yepes
TOYKY V U OPTOIOHAJIBHYIO OUCCEKTpHUCe KOHyca. PaccMOTpuM cedeHue napaJiiesienurne/ia
(HA camMoM jieste 9TO Ky0) 9TOM MII0CKOCTBIO. DTa MJIOCKOCTh BBIPE3aET U3 MOJI0KUTETHHOIO
OpTaHTa ¢ HAYaJOM B HyJe TPEYroJbHUK U MHOIOYroJbHUK Ha Kybe. Ecau pacemorpern
Pa3HOCTH 9TUX (PUTYP, TO MBI TOJIYIUM JITOO 3 TPEYTOJbHUKA, JIMOO (PUTYDY, JIEXKAIILYIO
110 OJHY CTOPOHY OT IPAMOIi, KOTOpas IPOXOIUT dYepe3 TouKy V. IlokarkeM, 4T0 BTODOIi
ciydail He Bo3MoxkeH. Eciin paccMoTpeTh cedenne KoHyca Ha Kybe, MOXKHO YBHUJIETH, YTO
9TO CeueHHe JIEXKUT B KAKOH-TO OKPECTHOCTH CeUeHus IJI0CKOCThIo. [Ipu 3ToM 3Ta oKpect-
HOCTB 3aBUCUT TOJILKO OT € W OrpaHumvena JuHeiiHo 1o €. Kak pasz B aTor MoMenT OyaeM
cauTaTh, YTO orpanudena ona 1'e. Torma MakcuMaaIbHO BO3MOYXKHBIA YIOJI MEXKJLY JBYMSI
BEKTOpaMHU Ha I'DaHulle KOHyca 0b6s3aH ObITh Oosbine yem 7w — 27T¢. 3HaUuT, BCE TOUKH
Ha IpaHule Konyca jexar B T'e — okpecruoctu "3 rpeyroabuukos". Ilpu stom, anaso-
IMYHO TIPEBIIYIIEMY PACCYKICHUIO, CYIIECTBYEeT XOTsl ObI 110 OJHOMY BekTopy B 1€ —
OKPECTHOCTHU KazKJIOro TPeyroJbHuKa. I1ycTh Tenephb II0CKOCTh IIepeceKaeT OCH B TOYKAX
(a,0,0),(0,0,0),(0,0,c). Jag roro, 91006l TPEYTOJBHUKE OBLIM HEIYCTHIME HYZKHO, YTO-
oor 2I1(v) < a < b < c. [lyers Az + By + Cz — 1 = 0 — ypaBHeHHe 9TOi IIOCKOCTH.
Torna B=4,C =1 A=1(v)'—b'—c' Tornaa=A"= m [Tycrn
terieps b > 5II(v), Torma a < m = 211(v). Buaunt, a,b < 5II(v).

Torma paccMOTPUM PENIeTKY ¢ HAYaJI0M B TOUYKE V M HATAHYTYIO Ha TOUKy (0 1 JiBe BepIu-

ubl "pagom” ¢ "masenbkuMu” Tpeyrosbaukamu. Touka 0 nmeer jqymay [1(v), a ocraababie
JIBe BEPIIUHBI JUIMHY He GoJiee %ﬁvﬁ) < BII(v)(1 4 Te). Pemerka Gyner panra 3, nnatde

JIBe BEPIMUHBI HA KOHyce OyJyT mMeTh yrou bosbine m — 27'e (paccyxaeHne abCoIoTHO
Takoe ke, 9T0 U Bbime). Torga ee onpeneurens ne 6oabie vem [1(v)3*(1+Te)? < 1, a
TAKOro OBITH HE MOZKET.



Uror, ipu d = 3 BepHo

d—1 . log(det Sty)
A< ——1 —
S ST I ]
vell,; v(K5)
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