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II. B. 3aTunkun

O COBIAJEHUU KAHOHUYECKUNX BJIOYKEHUN
METPUYECKUNUX ITPOCTPAHCTB B BAHAXOBBHBI

Pacemorpum merpudaeckoe npocrpasctso (X, p). Onpegenum cBo601-
Hoe addunnoe mpocrpancTtBo F(X) ma X KAk MHOXECTBO KOHEIHBIX
hOpMATBHBIX KOMOUHAIMN » ;- Oy, TOe 2; € X, o € R, >y = 0.
31echb §; MOXHO TMOHUMATH KAK ATOMAPHYI AEIbTa-Mepy, COCPEIoTO-
9eHHyI0 B TOUKe =, Torga F(X) ecTb MHOXKECTBO 3apAg0B C KOHETHEIM
HocureneM Ha X n cymmapubiM 3apsagoMm 0. Hopma || - || za F(X) Haswr-
BACTCA CO24ACO8ANHOT ¢ mempukotd, ecan |0y — 0yl = p(z,y) A1a mar00bIX
x, y € X. XopoIlIo U3BECTHHL [B€ KAHOHUIECKUE HOPMEI, COTTACOBAHHBIE
C METPUKOMU.

1) Hopma Xaycnopda—Kyparosckoro. Kaxpgon mepe p = > a;d,, co-
[OCTaBUM HelpepHBHY QyHKmuo f, = > a;p(z;,-) Ha X. SameTum,
9TO »Ta (QyHKIUa orpanmdeHa (6maromaps Tomy, ato ».«; = 0). Ee
HOpPMAa, B MPOCTPAHCTBE OTPAHMICHHBIX HEMPEPBIBHLIX (DYHKIWHA U €CTh
HOpMA ||| g Xaycaopda—KypaToBCKOro Mephl fi. SAMuIeM BLIPAXKEHIe
s HopMbl Xaycnopda—KypaToBCKOro B TEpMUHAX UCXOTHON MEDPHI [4:

il = sup \ / p(xr)du‘- W
reX

2) Hopma KanToposuua—Py6unmrenna [1]. Paccmorpum MHOX)ecTBO L
Beex l-aunumneswrx Gyuxmun f : X — R (To ecTh Takux QyHKIUN, 9TO

|f(z) = f(y)] < p(z,y)). Oupenenum HOPMY ||pt||KR MEDHL {4 PABEHCTBOM

il = suD \ / fdu} .
ferL

Taxum ob6pasom, npoctpancTeo KauToporuua—PyOunimTenta asaseTcsa
(kaHOHWYECKUM) IPEeACONPSKEHHBIM K npocTpancTy Lip (X) aunmune-
BEIX (byHKIUE HA X, ONPEIEJIEHHEIX C TOYHOCTBLIO 0O aIIMTUBHON KOH-
CcTaHTHl. EIMHWYHLIA map 5TOM HOPMEI €CTh BBEIMYKIAA 0OOJOYKA BCEX
Mep BUIA %, z,y € X. B camom nene, 1-munmmueBsl (pyHKIUYA CYTh B
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TOYHOCTH T€, MHTErpat OT KOTOPHIX IO MEpaM YKa3aHHOIO BUIA He Ipe-
BOCXOAUT 1, TaK ITO MPOCTPAHCTBO JUIIIULIEBLIX (PYHKIUH COMPAKEHO
MPOCTPAHCTBY € YKA3AHHBIM €IUHUTHBEIM IapOM.

Ormerum, uTo B [1] HOpMa BBOAMIACH HUepe3 ONTUMAILHOE DEIleHue
TPAHCOOPTHOU 3a4a4u. [Ipyrue paBHOCUILHEIE TPEICTCHUA U XapAKTePH-
crudeckue cBoucTBa HOpMbl KanToposuua—Py6unmrensa cu. B [2].

Cremytomme CBOICTBA METPUIECKOTO TPOCTPAHCTBA X BBEIEHLI U U3Y-
yanuce B [2].

Onpegenenne 1. IlpocTtpancTBO X HABBIBAETCA AUHEUHO HCECTNKUM,
ecan corviacoBaHHasA ¢ merpukon HopMma Ha F(X) equncrsenna, u caabo
AURETHO HCECMKUM, ECTU COBIAAa0T HOpMBI KanTopoBuia—PyouHmren-
ua u Xaycaoppa—KyparToBckoro.

OueBuHO, JUHENHO JKECTKOE IPOCTPAHCTBO ABIAETCA CAA00 JUHEMHO
xkecTkuM. OOpaTHOE HEBEPHO, COOTBETCTRYIOIINE TPUMEDHI TPUBEICHLI B
[2]. Tam Xe JOKA3aHO, UTO JUHENHO JKECTKOE MPOCTPAHCTBO X, comep-
Kalee XoTa Obl 3 TOUKHU, UMEeT OECKOHEUHBIN quaMeTp (CIeqoBaTeabHO,
OHO OECKOHEYHO U HEKOMIIAKTHO).

OCHOBHEIM HAIIUM PE3YJIbTATOM ABIAETCA CIELyIOmAas

Teopema 1. Ilpu n > 5 He cymecTByeT c1ab0 JUHEHHO XECTKHUX IMPO-
CTPAHCTB HAa N TOUKAaX.

[lna moKa3aTeabCTBa HAM TIOHAIO0OUTCA CICAYIOMUN (PaKT KOMOUHATO-
PUKY MHOTOI'DAHHUKOB.

Teopema 2. IIycte n > 4. IIycts P — BBIIYKIBIA ILEHTPAJIbLHO-
CHMMeTpHIHbIH MHOrOrpaHHuK B R™ ™!, mmerommii posro 2n Bepumy. To-
raa ecmmn = 2k, oy P xorsa 6e1 Cé“k rpaser (34ech U faJee: MaKCUMAb-
HOU pasMmepHocTH), a ecmu n = 2k + 1, To y P xora 6br1 2 - C§k rpaHen.
Ob6e oreHKY He YIydIIaeMBl.

HokazaTeanbcTBo. Ilycte +B;, i =1,...,n, — Bepmmusl P. Toraa Bek-
Topa B; munenno saBucumMer. Ilycres ). a; - B; = 0, rae He Bce a; PaBHBL
0. He ymausas oOIIHOCTY MOXKHO CIUTATH, 9TO a; > 0 (unade 3amenum B;
Ha —B;). flcHo, uTO rpams cogepxkut au6o n — 1, 6o n BepumH. [IycTs
e =x1,i=1,...,n.

Jemma 1. 1. Ilycts k < n um ap, # 0. [unepmiockocTsb, IpOXoaAIIaL
Yepe3 BepiuHE €; B;, i # k, 3agaer rpaus mHOrorpannuka P, He cozgep-
JKAIIyIo TO9eK + By, Torga u TOIBKO TOTAa, KOrqa | Z#k €a;| < a.
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2. Yepes Bepmmbsr €;B;,1 = 1, ...,n, IpOXOAUT M'MOEPILIOCKOCTD TOT' A
H TOIBKO TOLJA, KOTAa y . €ia; = 0.

HokazaTeabcTBo. 1. ['mmepniockocTh 3a1aeT I'paHb TOTAA U TOJBLKO
TOr[a, KOr'Ia BCE BEPIIMHBI MHOTOTDAHHUKA, JEXKAT 10 OIHY CTOPOHY OT
uee. flcuo, uTo BepmHbl —€;B;, i # k, 1eXaT M0 OAHY CTOPOHY OT DTOU
IUIEPILIOCKOCTH, TAK KAK Y HUX CyMMa KO3(h(QUINEHTOB PA3JIOKEHUs IO
6asucy €;B; pasaa —1 < 0. Ocraercs ysHaTs npo Bepimasl + By, Umeem

i#k

—a;-€;

Mogymmb cyMMBL KO>(DOUIMEHTOB B PA3IOKeHHH PABeH | ),y —ot[. DTo
BLIPAKCHWE MEHbIIC eJUHUIEl TOTIa ¥ TOILKO TOT'Ja, KOraa TOIKH + By

JIEXKAT 10 Ty K€ CTOPOHY OT HAIlel MUIEPILIOCKOCTH, YTO U OCTAILHLIE
BEPIIINHEL.
2. llycre ay, # 0. Torga

e B, — <Z¥B>

itk k

TaK 9TO € B, TeXUT B TUNEPIIOCKOCTH, HATAHY TOU HA TOYKY €; B;, i # k,
€CJIN U TONBKO €CJIU CYMMa KOd(h(DUIIMEHTOB B 3TOM Pa3JI0KeHUN paBHA 1,
TO €CTh

D — o =t
a

itk k

d " —a;-€; = ep, - ag,

i#k

Zai-eizo. U
i

JlomycTuM, 9TO MBI HAIIK Takoe kK W HAILIM Takoe pa3OueHue
{L,2,...n} \{k} = A_ U AL, 910 A_NAL = @ m |} 00, 0 —
djea il < ay. Momoxum e; =1 amai € Ay me = —1 nmi € A_.
Torga rumepoCKOCTs, MPOXOAIIIAA Y€PE3 BepUInHLI €; B;, ¢ # k, 3amaeT
rpasb o aemme 1. To ecTs Kaxkgoe Takoe pazbuenue 3agaet ase (n — 1)-
BEPIIVHHLIE M'PAHU — YKA3aHHYIO U cuMMeTpudnyio eu. [Iycts |AL| = m.
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Takoe pasbuenue GyneMm HasbBaTh (m,n —m — 1) pasbuenueMm mepBoOro
TUIIA CO CTAPLIMM YUCIOM af (ecau ap = aj, HO k # [, TO MBI pasaudaeMm
pa3bueHua CO CTapIIUM YUCIOM G U CTApIIAM 9uCIoM ¢p). flcHo, 9To
Pa3HLIM Pa30UEHUAM COOTBETCTBYIOT PA3HBIC TPAHMU.

Teneps 3amerum, 9TO ecau Mbl Hauun paszbuenwe {1,2,...,n} =
A_UA,, Takoe, iT0 A NAL =@ 1 Y00, Qi = Y ey @, TO CPEIM
DIEMEHTOB G4, € A, MOXKHO BEIOPATH HEHYJIEBOU DJIEMEHT af. [1om0x)uM
€ =1,ecimi € Ay, mue; = —1, ecim i € A_. Torga runepiockoCTb,
MPOXOIAIIAA Yepe3 BepImuHbl €;B;, 3amaeT rpaus mo Jemme 1. 3Hauur,
Takoe pa30UeHue 3a0aeT IBE N-BEPIIMHHBLIE CPAHN — YKA3AHHYIO U CUM-
merpuunyio en. IIycts |A;| = m. Takoe pasbuenue OygeM Ha3BIBATH
(m,n — m) pasbuenuem BTOpOro Tuna. fIcHo, 9TO pasHbLIM pa3bueHUsIM
COOTBETCTBYIOT PA3HBIE MPAHMU.

Wroro, Mbl yCTAHOBWIN COOTBETCTBUE MEXKAY CPAHAMU MHOTOIDAH-
HUKA U PA3OUEHUAMM 9UCea G;. lernepb OyIeM UCKATh TakKue pa3OueHus.

Ymopsagouum a; no BozpacTauuio. Temepb a1 < as < --- < a,. Yepes
A o6osnauum Habop uucen {ai,as,...,a,} lycre N(A) — koamaecTBo
pasbuenun Habopa A. Yepes P, 0003HAYMM MUHUMAJILHOE KOJIUIECTBO
pa3OueHnn N IuCel.

Ecmma; =0, 70 N(A) > 2-N(A\{a1}), rax xak x moboMy pasOueHno
Habopa A\ {a; } MoxHO 106aBUTE a1 ABYyMs criocobamMu — B J1I060€ U3 ABYX
MHOXECTB.

[lokaxeM MHIYKIWEN [0 N, 9TO KOIMIECTBO paszbueHun HabOpa u3 n
HEOTPUIATEIBHBIX IUCEJ HE MEHBIIIE, 9eM YKA3aHO B (PDOPMYJIUPOBKE TEO-
peMbl 2 (B pOPMYJIUPOBKE yKA3aHO KOIXIECTBO IPAHEN; ITOOBI 0Ly IUTh
KOJIIMYECTBO PA30UEHNM, €r0 HyKHO MOJEIUTh MOMOIAM ).

Basa: n = 4. Jlerko npoBepsiercs, 9To npu n = 4 mMeeTcs XOTs Obl
Tpu paszbumenusd. IIpu >ToOM POBHO Tpu pa3OueHUI MOXKET OBITH TOMABKO B
TOM CIydae, KOT[a BCE YeTHIpe YMCia PaBHBL llocaeqHee yTBepXKIeHUE
TIPOIIE TIOHATH HA, A3LIKE MHOTOMPAHHUKOB: IIEHTPATLHO-CUMMETPUIHEIN
MHOTOTPaHHEUK ¢ 6 rpaamu B R? — 2T0 06M3aTelIpHO mapaIelenues,
BEPIIMHLI KOTOPOT'O YIOBJIETBOPAIOT a(@UHHON 3aBUCUMOCTU KaK Pa3 C
PaBHBIMEU KO3(pPUINEHTAMA.

Mepexox. Ecau B Habope ects Hyaesou siaemedt, To N(A) > 2- N(A\
{a1})>2-P,_;.

IIycTes Bce umcaa B Habope paBubl. Ecim n = 2k, TO BCce pasbueHus
BTOPOT'O THUTMA W UX KOJIUIECTBO PABHO OT;“, 4TO U TpeboBanoch. Fcau
n = 2k + 1, To Bce pa3bUEHUA TEPBOTO TUMA U UX KOJUIECTBO PABHO
Cé“kﬂ, aT0 Gomble, e 3agpierHOe CF) .
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I[Iycte cpenm mammx 4dmcen ectb nBa pasHbix: b > a. Torma paccmo-
rpuMm Habop A\ {a,b} U{b—a}. Insa Hero ectsb xoTs 681 P,,_1 pa3bueHun
[0 MPEeANOTOXeHNI0 NHAYKImA. COmOCTaBUM UM DA3OMEHUs HAIIEro Ha-
60pa. PaccmoTpum xakoe-To pasbuenne m HOBOTO Habopa. Huxe Sy u S
0003HAYAIOT CYMMBI [T0 YACTAM PA3OUEHNS U ¢ OG03HAYTALT CTAPIINN “LIEH
pa3buenus (He BowIeAlIee B Pa3bUeHNe TUCIO0).

1. Ecau pas6uenue 7 BToporo tuma, To S + (b — a) = S2. Emy comno-
craBiaseMm paszomenue S; + b= Sy + a.

2. Ecan pasbuenue m mepBOr0 TUIIA CO CTAPIIAM LIEHOM HE b — @, TO
ectsb |S1+(b—a)—S2| < ¢, To emy conocrasasiem |S;+b—a—Sa| < e. (Tyr
ecTb (OPMATBHAS TOHKOCTD: BO3MOXKHO, ¢ = b — @, HO MbI PACCMATPUBAEM
UMEHHO OHO BBLAEJIEHHOE IUCI0 b — a.)

3. Ecnu pasbuenue 7 mepBoro twuma co crapmuM wieHoM b —a u 0 <
S1 — S2 < b—a, To emy comoctasasgem 0 < Sy +a — Sy < b.

4. Ecnu pasbuenre m mepBOro Tuma co crapmuM wieHoM b —a u 0 =
S1— S5 < b—a, To emy comocrasasgem aBa pasduenns 0 < Sy +a— Sy < b
nu-b< —a=58 —a— Sy < b 3amerum, 9T0 KOImIecTBO M TaKUX
pa30ueHuy PABHO KOIUIeCTBY pa3bueHunt Broporo Tuna zabopa A\ {a,b}.

Teneps paccmorpum HaGop A \ {a,b} U {b+ a}. 1 Hero Toxe ectsb
xXoTa Obl P, 1 pasbuenun mo mpennonokenuno mHAykimu. ComocTaBuMm
uM pasbuenus zamero Habopa. [locmoTpuM, kakue onu GeiBator. (3nech
S1, Sa, ¢ UMEIOT TOT K€ CMBIC/I, 9TO U BBILLE. )

1. Ecim pas6uenue sroporo tumna, To S + (b+a) = Sy. Emy comocra-
BisieM pasbuenue S1 +b+a = Ss.

2. Ecnn pas6uenne nepsoro tuma u |Sy + (b + a) — Sa| < ¢, To emy
comocrasaseM |S; +b+a — Sa| < c.

3. Ecin pasbuenme nepporo tmma u 0 < S; — Sy < b+ a, To emy
comocTapiasieM —b < —a < S1 — Sy —a < b.

4. Ecim pasbuenme mepsoro Tuna u 0 = S; — Ss < b + a, TO emy
comocTanisgeM aBa pa3buenns 0 < S +a— Sy <bu —b< —-a=85 —a—
Sy < b. OmaTh ke, komuaecTBO M TakuX paszbUEHUN PABHO KOJIUYIECTBY
pasbuennu Broporo Tuma Hatopa A\ {a,b}.

Tax MBI HAILUIK JOCTATOYHO MHOI'O pas3buenun Haiero mabopa A. He-
CJOXHO TPOBEPSAETCA, ITO Pa3bUeHusa, MOCTPOEHHBIE MO MpaBmwiIaM 1-3,
IOIIaPHO pPa3/INYIHHI. COBH&,E[&IOT TOJBKO p3,36I/IeHI/I}I, MMOCTPOEHHKBIE IIO
npasmiy 4. Ilocauraem obIee KOIUIeCTBO PA3INIHLIX [IOCTPOEHHLIX Pa3-
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ouwennu: P,_1 — M +P,,_1 — M +2-M =2-P,,_;. To ectb B uTOre MBI
JOKa3aJd, 9TO eC/IA He BCe >IeMeHThl paBHbl, TO N(A) > 2- P,_;.
To ecTn

: O3
mpu n =2k : ngme{Q'ng,l,T},

ampn n=2k+1: Py zmin{Q-PQk,cng}.

W3 sTux mepaBencTB u paeenctBa Py = 3 ciaexyer 3asBieHHAs OLEHKA,
TaK KaK
ck ck Cck
2 _ - k-1 Yok Eo_ 2% vk
—=2 = min {2 Oy, —} n C5, =min {2 . —,C’2k+1}.
2 2 2
B xadgectBe mpumepa mis n = 2k upuseanem Hadoop a; = 1. Ilas mero
ch .
UMeeTca POBHO —2& Pa3OUeHWUH, U, 3HAYAT, Y COOTBETCTBYIOMEro MHOTO-
rpannuka poeHo C§. rpameit. ITOGB HOMYIUTH MpUMEp AIA HEIETHOTO

n, DI0CTATOYHO T06aBUTHL () K DTOMY HAOOPY. O

Iepengem k [oKa3aTeILCTBY Teopembl 1. PaccMoTpuM koneuHOE €100
JVHENHO X)ecTKoe MeTpudeckoe npocrpanctso (X, p). Paccmorpum enn-
araael wap B F(X) gus sopmbr Kanroposuua—Pybunmrensa. o Oy-
OeT CUMMETPUYHBLIM MHOrorpamuumk P. IlocMoTpuM Ha IBOMCTBEHHBIN
MHOTOrpaHHUK P’ OH ecThb eguHWYHBIE mWap B mpocTpadcTse Lip (X).
Tax kax mpocTparcTBO X CIa60 JUHENHO KECTKOE, BCE BEPIITUHEI MHOTO-
rpannauka P’ cyTs dyskuuu +p(z,-) — 570 BugHo u3 (1). 3Ha4uT, y MHO-
rorpanauka P’ e 6ouabime, 9em 21 BEPIIUH, TI€ N — MOITHOCTH MHOXKECTBA
X. Tak xkak pa3zMepHOCTb MHOI'OI'PAHHUKA PaBHA N — 1 ¥ OH IEHTPAIBLHO-

CUMMETPUYHBIA, TO Yy HEro Jubo 2n, aubo 2n — 2 BEpIINH.
2] —Oay
0(9017902)

OTBETCTBYET KaKasA-TO FPaHb MHOrorpannuka P’ pasmeproctm n — 1. B

Iycts Ay, 20 = pepuuHa MHOrorpaumuuka P. Toraa en co-

STOU TPAHU €CTh KAK MUHUMYM N — 1 BepmmH (KaxXI0U COOTBETCTBYET
+p(z,+)), creqoBaTeabHO, KaK MUHUMYM 4 1 — 1 Touek x u3 X BepHO
paBeHCTBO |p(x,21) — p(z,22)| = p(x1,22). danee zamernm, 4TO ecin

p(x,x1) — p(x,22) = p(21,72), TO
0z — 6301 _ p(.CL‘,.CL‘2) 0z — 512 p(l‘2,l‘1) 512 - 511
p(z, 1) B p(z, 1)  p(z,r2) p(x, 1) P($2a$1)'

To ecTn
Ao, = pz,s) A p(xs, 1) )
,0(:17,{171)

2,T1"
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Ho u3 Toro, uro

p(z,x2)  plxe,w1)

plx,z1)  p(x,z1)
CIeLyeT, 9TO Ay p, JEKUT HA OTPE3Ke, coequHameM Ay », 1 Ay, o, . To
ectb A, ., He ABIAETCA BepumHOu MHOrorpanuuka P. Iloctpoum rpad
HA N BEPIIUHAX, KaXKIad 13 KOTOPEIX COOTBETCTBYET DJAEMEHTY MPOCTPAH-
crBa X. CoeiuHuM BepUIMHEL T 1 i pebpoM, eciu A, ,, ABIAETCA BEPIINHOM
muororpanauka P (sTo ycmoBue cummerpudno). Torga, kak mOKa3aHO
BHILIE, 1A JI0O0T0 pebpa (x1,T2) CymecTByeT He 60Jee OTHOU BEPIIUHEL
Z TAKOU, 9TO UuMerTcA pebpa (r,x2) u (z,T1).

Jlemma 2. B raxom rpage mmeerca me Goree qem [n?/4] pebep (mpm
n>4).

MokazaTensbcTBo. JlokaxeMm >T0 mHAyKIMen mo n. basza n = 4 ode-
BUTHA.

IMepexox n — n + 1. YkazanHOe CBOHCTBO rpada HACIEICTBEHHOE, TO
€CThb 1JA JI60ro noarpada OHO BEIMOIHEHO. Toraa B MOO0OM HHIYIIPO-
BaHHOM moarpade Ha n BepmmHax He 6oxee [n? /4] peGep. Ipocymvupyem
o BceM moAarpadaM Ha 1 BEpIIMHAX W MOMYYUM, 9TO pebep B rpade He
Gombie, wem (n+1)-[n?/4]/(n—1) (kaxnoe pe6po mocuauTano n— 1 pas).
Ocranocs 3ameruts, aTo (n + 1) - [n2/4]/(n — 1) < [(n + 1)2/4] + 1, Tax
4T0 pebep B HameM rpade cTporo menbime, qem [(n + 1)2/4] + 1, wro u
TpebOBAIOCH TOKA3AThH. O

Taxum 06pa3oM, MBI JOKA3aIM, 9TO y MHOT'OI'DAHHUKA, P He Gomee yem
n?/2 sepmmH (Tax Kak KaxaoMmy peOpy rpada cOOTBETCTBYIOT IBe BEp-
[MIMHBL MHOIOI'PAHHUKA). A 3HaduT, y MHOrorpanHuxka P’ He Gosnee uem
n?/2 rpanei.

[Iycte n > 5. Ecim muororpammuk P’ mmeer 2n — 2 BepmuH u OH
IEeHTPATHLHO-CIMMETPUYHEIR, TO ¥ Hero poHO 27! rpamein. Ho 27! >
n?/2 npu n > 5. lipoTuBopene.

Ecm xe y P’ umeerca 2n BepmumH, TO TIO TeOpeMe 2 B HEM XOTSA ObI
Ck, rpameir makcumanbHON pazmepHOCTE mpu n = 2k u xoTa 6b1 2 - CK,
rpaHell MAKCHMATLHON pasMepHOocTH mpu n = 2k + 1. D10 Gompme n? /2
npu n > 6.

Ocraerca caygan n = 5. Kak noxasano Beie, pa3OueHun ducen a;
x0T OBl 6 = [%] Ecar ux xoTsa 6B 7, TO MPOTUBOpEYUNE MOJYUIEHO.
I[Iyctes mx poBHO 6. Torga B MHAYKTUBHOM NMOCTPOEHUU B MOKA3ATETH-
CTBE TeOpeMbl 2 B KaXKIOM M3 CAy4aeB KOJUYIECTBO pa3OMeHny Habopa
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u3 4 dmeMeHTOB OBLIO PABHO B TOYHOCTH 3, TO €CThb BCE YMCIA B DTUX
Habopax 6butn paBubl. Ecan a1 < ay < a3 < a4 < a5 u as # aj, TO
as —a; =as +a; =ax =az =a4. Toectb a1 =0 ay = a3 = a4 = as.

Torga Bs + Bs + By + B; = 0. (HamomuuMm, uro +B; — Bepruunab
muororpansauka P’). BeomomuuM, ato B; ecTb £ QyHKIUA paCCTOAHUS 4O
Touku. To ecTh misa mobou ToIku 2 € X

:tp(.CL‘,.CL'Q) + p(l‘,l‘3) + p(m,x4) + p(l‘,l‘s) =0.

3aMeTuM, 9TO Cpeau 3HAKOB + eCTh He MeHee OTHOTo MuHyca. Ecim muryc
poBHO oguH (ckaxkeM, npu p(,Ts)), TO MOACTABAM T = Ty U MOLYIUM
MIPOTUBOPEINE. SHAMUT, MUHYCOB XOTsA ObI 2. AHAIOIMYIHO, IIIOCOB XOTA
OBl 2. 3HAYWT, ILTIOCOB U MUHYCOB IO ABA. MOXHO CIMTATDL, 9TO

,0(55:552)4‘,0(55:553)_,0(55:554)_,0(55:555) =0. (2)
epes d;; Gyxem o6o3HadaTh p(z;, ;). U3 paBencrsa (2) crexyer, 9To

da3 = das + das = d3q + d3s,
dys = dog + d34 = dos + d3s.

W3 >TUX COOTHOLIEHUN BUIHO, ITO

day = dzs = a,
dos = dzs = b,
doz = dss = a+b.

He ymauss 0OGMIHOCTY MOXKHO CIUTATH, 9TO @ > b u 4T0 t = di2 He
6ombie ar60ro u3 di;. Ilycts dig = t + t1,dis = t + t2. Torga us (2)
crenyet, 9T0 diz =t + t1 + to.

Teneps npusenem npumep l-mummumneson Gyukuuu f = +p(z;, ), 3a-
TAloIel BepIIMHy MHOTOTpaHHuKa, P':

f('rl) :ta f(l‘2) :07 f(.fL‘g) :afba f(.fL‘4) = a, f('rf)) =b.

Hecnoxuo ybemurhes, uro Takas Gpyukiusa nogxogut. CrenoBaTelnbHO,
IpOCTPAHCTBO X HE SABIAETCA CIA00 TUHENHO XKECTKUM.
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Teopema 1 goxazana. [ HOJHOTEI KAPTUHEL OCTAETCS 3AMETUTD, 9TO
npu n = 4 CymecTBYyOT CIab0 JUHEUHO XKECTKUE MPOCTPAHCTBA HA 1
TOYKAX: IJIs MTPOUM3BOJIBHEIX MMOJOKUTENBHEIX ¢, b, ¢ TOMIOKIM

p(D, A) =a,
p(D, B) =b,
p(D,C) =c,
p(A,B) =a + b,
p(B,C) =b+ec,
p(A,C) =a+c

AsTop Gmarogapen @. B. IleTpoBy 3a MOCTAaHOBKY 321491 U BHUMAHUE
K pabore.
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Zatitskiy P. B. On the coincidence of the canonical embeddings of a
metric space into a Banach space.

Recall the two classical canonical isometric embeddings of a finite met-
ric space X into a Banach space. That is, the Hausdorff-Kuratowsky em-
bedding & — p(z,-) into the space of continuous functions on X with the
max-norm, and the Kantorovich-Rubinshtein embedding  — 0, (where
d, is the d-measure concentrated at =) with the transportation norm. We
prove that these embeddings are not equivalent if | X| > 4.
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