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Dopmyaa g1 odbema mepecedeHna Kyoa
C TOJMYTTPOCTPAHCTBOM

A. 1. Beros

B croe Bpems s mccrenoBan pasbreHume MacCHBA [ODHEBIX IIOPOJ CHU-
cremamu TpemmH. Kaxpas Takas cucTeMa MOAETHPOBAIACH CUCTEMOU
MApALIENLHLIX PABHOOTCTOAINX IOCKOCTen. Crydan Tpex CUCTeM Tpu-
BHAJEH — IOJIYy4aeTcs pasbueHue OIPOCTPAHCTBA HA PABHEBIE IAapaJLIese-
munens. K coxarennio paséueHus MPOCTPAHCTBA OOJBIINM SUCAOM CH-
creM (MHE KaKeTCs) OYTH He PACCMATPUBAMKUCE (XOTHA Takue pa3bueHus
JOJKHBL MMETh OTHOLIeHUs K KBasukpucramiaMm). Ha npaktuxe zabuawo-
JaJCA CIYIal YeTHIPEX CUCTEeM MpAMBIX. MeHA WHTepecoBaso pacmupese-
Jenue 610K0B o o6bemaM. C TOYHOCTBIO 10 apOUHHOrO IPeoGpa3OBaAHUA
MOYKHO CIMTATh, ITO IEPBBIE TPU CHCTEMBI pa3dUBaOT IPOCTPAHCTBO HA
eIUMHIYIHBIE KyOBI, 9eTBepTas cucTeMa ux popasbupaer. Tak s mpuimen
K dopmyse obbeMma mepecedeHus Kyba € IOJYIPOCTPAHCTBOM, KOTOPAs
nMeeT KpacuBOe N-MepHOoe 0000IeHe.

Pacemorpum eguawananin ky6 K: K = {(z1,...,2,) | 0 < z; < 1} m
HOIYIIPOCTPaHCTBO Py, 3ataBaeMoe HepaBeHCTBOM

Z a;r; <d.

BribepeM HapaBaeHUs OCEN KOOPAWHAT TaK, ITOOHI Bee KODMUINEHTEI
G; CTAJIW HEOTPUNATEILHLIME. [11 3TOT0 IOCTYyNnNM TaK.

Eciu Tomsko ongua KOdMPUIUEHT ¢; OTPUNATENBLHBIN, TO CAETAEM 3aMe-
Hy x; — 1 — x;; TIpu BTOM a; 3aMEHUTCA Ha —a;, Ky0 K mepenger B ce-
051, a CBOOOAHBIN *LTeH d CTAHET PAaBHBIM d + a;. Kcam ke oTpumaTenbHBIX
KO3 PUIMEHTOB @; GOJBbIIE OJHOTO, TIOCTYNWM AHAJOTWYHO: JJIS MHOXECT-
Ba [ C {1,...,n} wagekcos i, 3aganubrx ycroueMm a; < 0, caeraem Ty xe
TIOACTAHOBKY Z; — 1 — x;, OCTaBUB BCe OCTAJLHLIE KOOPDAUHATHL ; 0e3 m3Me-
wenvn. Kak u panbine, ky6 K nepeuget B cebs, a MOIynpocTpancTso Py — B
noxynpocrparctso Py = {(z1,...,2n) | >,c; ;@ < d'}. Tocae Takoro mpe-
obpasoBarus 06beMel nepecederuin K N Py u K N P} 6yayT 0AMHAKOBEIMI,
d =d+ 3 ,crai, a Bce K0dDOUIUEHTE ¢ = |a;| CTAHYT HEOTPHUIATEILHBIMH,
9ero Mbl B 0OUBAJIVCH.

[Mamee, eciu a; = 0 Aag HEKOTOPOTO %, TO MOIYIPOCTPAHCTBO Py mapads-
JEIBHO §-U OCH KOOPAUHAT U N-MepHHIN 00beM K N Py paser (n — 1)-MepHOMY
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obmemy mepecedenua Py ¢ COOTBETCTBYIONEN TPAHBLIO KyHa, TAK ITO CUTY-
anma CBOAUTCA K MEHBIIEH PasMepHOCTH. B ganbHenieM camTaeM Mo3TOMY,
qro a; > 0 npu Bcex 1 =1, 2, ..., n.

/ 2
Paznenus o6e <acTu HEPABEHCTBA, ), ; G;%; < d HA /Y, ; a7, IPHXOJUM

K CIy9aI0, Korga /> .., a? = 1. B arom crygae Vy,(d) — o6beM nepecedenns
K N P; — 3amaeTcsa paBeHCTBOM:

Va(d) = m<m§;m}(_1)n (d_;ai)i) (1)

31eCh BCe a; MOMOKUTENbHEL, £+ = max(z,0), a |[| — 4ucio s1eMenToB MHO-
xectsa I; ecmn I = @, To monaraem |I| =0m ) ., a; = 0.
n

B gacrrocTH, ecim d < 0, To Vi, (d) =0, aecmmd > )" | a;, To V,,(d) = 1.

B pasmeprocTax n =1, 2 u 3 dpopmyasl g 06beMa IPEBPAIIAIOTCA B TAKUE.
Ecan n = 1, To mauua mepeceveHus eIUHUYHOO OTPE3KA U ayva £ < d PaBHA

Vi(d) =dy — (d—1)4.

B nBymMepHOM M TpeXMEpPHOM CIydYasxX MPaBas YaCTh NPUHUMAET BUL:

Vo(d) = L(aras) - (di —(d=—a1)? = (d—a)? + (d—ay — az)i)

2
u
1 _
Vi) = glarazas) - (df = (d—an)} — (d—a)} —(d—a)}+
+(d—a1 —(Lg)i + (d—az—ag)i + (d—ag—al)i +
- (d—al — G2 —a3)3+>,
COOTBETCTBECHHO.

N3 dopmyasr (1) MOXHO TOAYyIUTH (HGOPMYIY IS IUIOMANA CEIEHUA Ky-
0a rpaHUnIEn moaynpocTpaHcTBa Py. las 3Toro samMerum, 9T0 9ucao d ecTh
paccrogHme OT Hadama koopamuaT () M0 TPAHUILI MOIYIPOCTPAHCTBA Ly, a
pasaocTh 06bemMoB V (d+ Ad) — V(d) = S(d)Ad + o(A), rae S(d) — uckomas
moma s cevennsa Kyoa. [Ipoguddepennmposas pasencTso (1) no napameTpy
d, mony<daeM CIeAyIOmyo (pOpMyay AMA ILIOMIA A CeUSHNS:

n—1

S(d):—(n_l)fm:lai 3 (_1)ul(d_zai>+ . (2)

IC{1,...n} iel

Pasenctso mymo S(d) npu d > Y a; (T.e. korga rpanuna 0 P; nonynpocrpan-
cTBa He mepecekaeT Kyba K ) ozHadaeT 3a6aBHOE KOMOUHATOPHOE TOX AECTBO:

Z (_1)\[| (d_Zai)n_l =0. (3)

IC{1,...;n} iel
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(HuxHue 3HAYKYU «+» CHATHL, KOO BCE WICHBI MOJOXUTEIbHLI, OXTOMY JEeBasA
9aCTh — MHOT'OLIEH OT IIePEMEHHEIX d U a;, rae 1 = 1,...,n. PaBeHcTBo Hy110
MHOT'OYJI€Ha B OTKprTOﬁ O6JIa.CTI/I BJIEHYET TOXJACCTBCHHOE PABECHCTBO HyJIIO)

[TOKA3ATEJBCTBO ®OPMYJbI (1)

n

1 -1
OTMeTuM, 9TO BHIpAKEHUE - ( | ai) -d’} xapakTepusyeT 00beM me-

pecedeHus Pd C IMOJOXKMUTECJIBHBIM OPTAHTOM

Q={(x1,...,z,) | z = 0}.

Beanauna
n

ig(ﬁaz)_l d— zn:az'fi
i=1 i=1

paBHa 06meMy mepecetenua Py co casurom @/ momoxmrensmoro opramTa Q
Ha BekTOp f = (f1,..., fn) (T.€. c 06macre {(21,...,2,) | z; = fi}). Hycrs
VId — obbem mepecedenus Py ¢ obmacTeio

Ur={(z1,....zp) |2; 20,9 ¢ 1, z;>1,iel}

+

B wacraocru, Uy = {(21,...,2y) | £; = 0}. Torga dopmyna (1) npumer Bux:
Vo(d) = Z (*1)|I|Vld'
IC{1,...n}

Oycrs Q; = {(z1,...,2n) |2, 20, j #14, z; > 1}. Torga Ur = NierQ; u
dopmyaa (1) oxaxerca dacTHEIM caydaeM (korga ® = Py) dopmyast

Vol(KN®) =Vol(@NUg)+ Y. (=DF-Vol(®NQ;,N...NQ5,). (4)
1<k<n,
1< < <ix<n
3aecs Vol(M) — o6bem muoxkecTBa M, & — mpoussoabnHas durypa, mepe-
CeIeHre KOTOPOU C MI0OBIM CABATOM IOMOXUTEILHOI'O OPTAHTA OTPAHUICHO.
Mokaxem pasencTso (4). Exmananem ky6 K nonomaserca 1o () o6benu-
HeHneM MHOXeCTB (J;. To ke BEpHO W i TepecedeHns COOTBETCTBYOIINX
muoxecTs ¢ . [Iycts @; = ®NQ;. Torga ®NEQ;, N...NEQ;, = @5, N...NY;,,
U JOCTATOYHO IPOBEPUTH, ITO BEIUIMHA
n
D=DF ST Vol(®;, NN dy,).

k=1 1< < <ip<n

ecTb o6beM obweauHenma U;®;. Ho aTo ecTh dacTHBIN cIydal GOPMYJIBI
BKJIIOUCHUA-UCKIIOYICHUA.
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Hamomuum sy dopmyay. lycrs U; — cemencTBo MuOXeECTB, |U| o3madaer
o6beM MHOXecTBa U. Torma
n
VT =D (-DF Y U, NN T,

k=1 10 < <ip<n

(B muckpeTHOM caydae OOBIMHO HOAAraioT B KadecTse |U| GUCIO DIeMEHTOB.
Toraa noxy4daercs ¢hopmyaa u3 00BIMHON KOMOMHATOPUKY (cM. [1].) )

CMBICT 5T01 (POPMYJIHL TAKOB: ITOORI IOACIATATD IACJIO JJIEMEHTOB (06HEM) 00b-
e[UHEHUs, HAI0 IPOCYMMUPOBATH KOIUIECTBA 3JIeMeHTOB (00beMbl) MHoxecTs. Ho
TOrJA MOMAPHEBIE MEPECEeYCHN OKAKYTCA NOOABICHHBIMU JUIIHUEN pa3. Ux Ha10 BbI-
vecTb. Ho TOrma Hago ¢e1aTh TONPABKY HA TPOUHLIE TIEDECEYeHNs, U T. 1.

3AMEYAHUS.

1. C kax b MEOXECTBOM U MOXKHO CBA3ATE LAPAKMEPUCTIUUECKYIO PYHk-
yuro &y: Ey(z) =1lupu z € U, {y(z) = 0 mpu = ¢ U. O6beM MHOXKECTBA
U pasen [ &p. Ilycrs A;: g(z) — g — Tz (g), vae Tf(g)(x) =gz + f).
Ecan L = [0,1], R = [0,00) T0o & = A(¢r). XapakrepucTudeckas
dyrkmma Kyba {x MOMYyTaeTCA U3 XAPAKTEPUCTAICCKON (DyHKINU ITOJI0-
KUTEILHOTO OPTaHTa () mpuMeHeHmeM omepaTopa | [, A;. Ho

[Tai) =1 -Ts) ... (1 -Te,)(é) =

=1

— Z (=) (@) N...n Ts, (£q)-
0<k<n,
1< << <n

Orcroaa Takxe cregyer gopmyaa (4).

2. AHamoruweHbIM 06pPa30M ¢ MTOMOINLIO BKAOUEHUA—-MCKIIOUCHUA TOKA3HIBA-
eTCs MoJaApr3auorHan dhopMyaa:

(@1+ - tamn)" =D (@4 Tt z) et

13
+(—1)k Z ($1+"'+5Ei\1+"'+@+"’+$n)n+
11 < <ig
ot (CDD =Y Ty Ty
€S,

Eciu mepemeHHBIE ; KOMMYTHPYIOT, TO IpPaBasd 9aCTh B 3TOK (GopMyIe
paBHa n!(a:l o wn)
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3. B mkomre Hac mpuyvaoT u3beraTh KPymHBIX Gpopmya. OTHAKO TPABAIBHO
opranmsoBaHas (GopMmyaa (CBOEro poja meporind) OKa3bIBACTCA KPACH-
Bou! A KpacoTa CIyXUT MPOBEPKE MPABUILHOCTH.

Aprop npusuarenen . A. Taasnepuny, mo6yAuBIIEMY €r0 HANACATE JaH-
HyIO 3aMeTKy XU oOpaTuBIIEMy BHUMAaHWE Ha 3a1ady O ILIOMIAJW CedeHU.
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