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MeTpundeckass reomMeTpus M. Bepbuuykunii

KpaTyaiiLume B MeTpn4eckom npocrtpacrtee (NoBTopeHue)

OnpeaeneHune: HenpepbiBHOe oTOBparkeHne « : [0, a] — M Ha3blBaeTCA KpaT-
yaunwen, ecam ero annda pasHa d(v(0),~v(«)).

J1io60in OTpEe30K KpaT4anluen - CHOBaA KpaT4dauwuas.

OnpepeneHue: Ecan ¢ : [0,a] — [0,a] — romeomopdusm, a ~v - NyTb U3
x B Yy, KOMOO3NUMA o~y - TOXE NyTb U3 = B y. TAKOW MNyTb HA3bIBAETCH
penapamMeTpu3auunen ~.

NMapameTpusaumnsa v — BbIOOP NyTN B KJlacce NyTel, SKBUBANIGHTHbLIX C TOY-
HOCTbIO OO penapamMeTpusauunmu.

OnpeaeneHune: Myctb v : [0,a] — M - KpaTyaiwasa, COeANHAOWAS = U v,
npuyem
d(v(z),v(y)) = |z —yl.

Takas KpaTyallwas Ha3blBAaeTCa KpaTydanwen reoge3mnyeckom, a CoOoTBeT-
CTBYHOLWLASA NapamMeTpusaumnsa - reoge3nyveckoim napamerTpu3aumnen.
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MeTpundeckass reomMeTpus M. Bepbuuykunii

feoae3nydeckune KpaTtdamwne (noBTopeHue)

SAMEYAHVE: NlNeoae3nyeckast KpaT4danwas — TO »XXe camMmoe, 4YTO uU30-
MeTpundyeckoe BNno>XXeHne n3 orTpe3ska B M.

TEOPEMA: llycTb M - NnoOKanbHO KOMMNAKTHOE, NOJIHOE MPOCTPAHCTBO C
BHYTPEHHEW MeTpukon, a xpg,r1 € M. Toraa cywecTByeT KpaT4dawuwias
reoge3snyeckas, coeauvHsaowasa xg N r1. n

SAMEYHAHWVE: Ecan He OoroBopeHO NPOTUBHOIO, BCe MeTpuyeckume npo-
CTpaAHCTBA nNpeanonaratoTcsa HaaeNneHHbIMU BHYTPEHHENn MeTpUuKOi, a
oOble ABe TOYKU COEeAUNHSAIOTCA KpaTydaunwummMmum C reoge3ndeckKoun na-
pamMmeTpu3auunen.

ONPEAOEJIEHVNE: KpaT4yanwasa, coeanHarowasa ABe TOYKU a,b meTpudye-
CKOFO NPOCTPAHCTBA, 0603Ha4vaeTcsa [a,b], a ee AnnHA OOO3HAYAETCH |ab| :=
d(a,b).



MeTpundeckass reomMeTpus M. Bepbuukuii

TOHKNe TpeyrojyibHUKu

ONPEAOEJIEHUE: lNeoae3nyecknin TpeyroibHuUK A(abc) B METPUHECKOM
NPOCTPAHCTBE €CTb TPEYrONbHUK, COCTABMIEHHbIV N3 TPeX BEPLUUH a,b,c, CO-
eANHEHHbIX KpaTydanwnmu, KoTopble s 6yay o603HavaThb 3a [a,b], [b,c] n [c,al
Tanua (en: minsize, fr: taile minimale) TpeyronbHMKa €CTb CynpeMyM pac-
CTOSHUSA OT TOYKM z, NeXaller Ha OAHOW U3 CTOPOH, A0 O0beaAMHEHNA ABYX
Apyrux. TpeyronbHUK Ha3bIBAaeTCA -TOHKUM (NO Puncy), ecam ero Tanns He
bonbLue 4.



MeTpundeckass reomMeTpus M. Bepbuuykunii

[ Mnepbonnydyeckune npocTpaHCTBA

ONMNPEAOEJIEHWVE: MeTpunyeckoe npocTpaHCTBO X CO CTPOro BHYTPEHHEN
METPUKOW HA3bIBAETCH J-rmnepobosin4ecKnm, ecam BCE reoaesmnyeckue Tpe-
VIOJNIbHUKWN J-TOHKKMEe. byaem ropopuTb, 4TO X rmnepOboJIN4YHO, eCln OHO
O-rnmnNepbonnYHO, ANA KaKOW-TO KOHCTAHTbI 4.

SAMEYAHWVE: EcTb MHOIMro pa3Hbix onpeaeneHnim runepbonnyHocTun. Mpwu
3TOM, BENNYMHA KOHCTAHTblI 6 HE MMEET 3HAYEHUNA, KOraa ropopaT "onpeae-
neHune A rmnepOboOJINHHOCTU dKBUBUANEHTHO onpeaeneHnto b" 3To 3Ha-
YT, 4TO ANA KAKOro-to 4yucnana C > 0 n3 6-rimnepObo/INHYHOCTUN B CMbICNe
A cnepyet Co-rimnepObOINYHHOCTb B CMbicnie b, a n3 5-rmnep6o/IN4YHOCTMH
B CMbicne b cneayet Coé-rmnepbo0/INHHOCTbL B CMbicnie A.

SAMEYAHWVE: B KOHUE 2TON Nnekunn s onpegento 6-rmnepbosm4HoCTb ANsA
NMPOU3BOJIbHbIX METPUYEeCKUX NMPOCTPAHCTB (He 06A3aTeNbHO C BHYTPEH-
Hell meTpukoii). OnpeaeneHne C TOHKUMN TPEeyroibHUKAMKWU CTaHET YAaCTHbIM
cnydyaem bonee obuwero.
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Eliyahu Rips (born 12 December 1948)

A mathematician has discovered a hidden code in The Bible that appears to reveal the details
of events that have taken place thousands of years after The Bible was written, Elivahu Rips
disclosed in a letter to Yitzhak Rabin, the Prime Minister of Israel.

"The reason I'm telling you about this is that the only time your full name - Yitzhak Rabin
- is encoded in The Bible, the words «assassin that will assassinatex» cross your name.

That should not be ignored, because the assassinations of both John and Robert Kennedy
and Anwar Sadat are also encoded in The Bible - in the case of Sadat with the first and last
names of his Killer, the date of the murder, the place, and how it was done.

I think you are in real danger, but that the danger can be averted."
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MeTpundeckass reomMeTpus M. Bepbuuykunii

MeTpunyeckue rpadbl (NnoBTOpEHUE)

ONPEAOEJIEHNE: HecBsaA3HOEe oO0beaANHEHNEe MeTPUYeCKNX NPOCTPAHCTB
(Xa,da) ecTb [ Xo € MeTpukoit d(x,y) KOTOpasa paBHa do(x,y), KOrAa = U y
nexxaTt B X, N co B MPOTUBHOM Clly4ae.

ONMPEAOEJIEHUE: lNMycTb I, — HAbOp OTPE3KOB, U3OMETPUYHLIX [0, xq], @ ~
— OTHOLWEHMNE 3KBUBAJIEHTHOCTU, NOJNYYEHHOE CKAENKOW HEKOTOPbLIX BEPLLMNH.
MeTpudecknin paktop [[, Ia Ha3blBaeTCA MEeTPUN4eCKUM rpacom.

YTBEP)XAOEHWE: MeTpuka Ha MeTpudeckoM rpade Bcerga BHYT-
PEHHASA.

OINMNPEAOEJIEHVE: OepeBO €CTb CBA3HbIV MEeTPUYECKUi rpad C TpmBmanb-
HOW dODYHAAMEHTAaNbHOW Fpynnomn.

YIMMPAOXKHEHWME: Odokakute, 4TO ntobon CBA3HbINM noarpad B AepeBe —
CHOBaA AepeBoO.



MeTpundeckass reomMeTpus M. Bepbuuykunii
MoaenbHbli rmnepooindyecKnii TpeyrosibHuUK
YTBEP>XOEHWE: J1to6oe aepeBo [ O-riunepO0OJIN4HO.

OJOKASATEJIbCTBO: lNycTb A(abe) — reoaesanyecknii TpeyroabHuk B I,
[MOCKONbKY KpaTyainwmne cyTb obbeanHeHnsa cermeHToB, A(abc) — CBA3HbIN
noarpad, TO eCTb CHOBA AepeBo:

h

J-TOHKOCTb TaKOro rpada o4eBuaHa U3 KAapTUHKN. &

ONMNPEAOEJIEHUE: lMycTb A(abc) — reoaesnyecknii TpeyronsHmnk. Onpege-
MM MoaenbHbI O-rnnepbo/INYecKunii TpeyrosibHUK, namn »xe MmogesibHoe
nepeBo, A(abc) Kak gepeBO C TpeMS BEPLUMHAMM

a b “ °
\

\

C
n Tpemsa pebpamun, CoOeANHEHHbIMW B 4YE€TBEpPTOl BepwunHe, TakKummMm oOpa-
30M, YTO COOTBETCTBYIOLLNE PACCTOAHUA PaBHbl: |ab| = |ab|, |ac| = |ac],
|bc| = |EE|.
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OTO0O0Opa>keHne cpaBHeHns

VYVTBEP>XOEHWE: lNycTb A(abc) — reoge3anyecknii TpeyrosibHMK B MeTpu-
4yeckoM npocTpaHcTee, a A(abc) — mogensHoe gepeso. Toraa cylliecTByeT
oTo6pa)keHune WV : A(abc) — A(abc), 3apatoLee n3oMeTpuio Ha Ka>kaoi
CTOpPOHE, N nepeBosilliee BepLUUHbl B COOTBETCTBYHOLLIME UM BepLUU-
Hbl. B

OINMPEAOEJIEHWVE: >10 oTobparkeHne Ha3blBaeTCcAaA OTOOpa>>eHunem cpaB-
HeHunA.

ONPEAOEJIEHUE: TlycTb ¢ : X — Y — oTOOpakeHne MeTpunyeckmnx npo-
CTpaHCTB. KoanameTp codiam p onpegenaetca dopmMyson

codiam(y) := sup |d(z,y) — d(p(x), (y))|.
a,be X

OH namepsaeT TO, HACKOJIbKO @ OTNINHAETCA OT N3OMETPUMN.

YTBEPXAOEHWE: Myctb WV : A(abc) — A(abc) — oToBparkeHne B Moae N b-
HbIi TPeyroJibHUK, NOCTPOEHHOE Bbille. Toraa

(a) Ecnn codiamW¥ < §, TO A(abc) 6-TOHKUNA.

(6) Ecnn A(abc) 6-TOHKUIK, TO codiam W < 2.
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MeTpundeckass reomMeTpus M. Bepbuuykunii

OToOpa>xeHne cpaBHeHnsa (NpPoaoJsIXXeHune)

YVTBEPXOEHWE: Myctb WV : A(abc) — A(abc) — oTobparkeHne B MoAe N b-
Hbli TPEYroNbHUK, NOCTPOEHHOE Bblle. Toraa

(a) Ecnn codiamW < 6§, TO A(abc) 6-TOHKUNA.
(6) Ecnn A(abc) 6-TOHKUIK, TO codiam W < 2.

OJOKA3ATEJIbCTBO: (a) o4eBngHo. HYT10o0bl Aoka3aTb (6), paccMOT-
pum TOo4YKN b’ € [ab], ¢/, c1 € [ac] HAa CTOpOHax TpeyrosbHUKa.

LLlar 1: |b/cq1| < 6 BneyeT |d(a,b)—d(a,c1)| < § B cuny HepaBeHCTBaA TpeyroJfib-
HUKA.

LLlar 2: Myctb d(V,[ac]) < 6, |acd| = |ab/|, @ ¢1 € [ac] — To4ka, OTCTOSILLASA
oT b’ Ha paccTosiHne < §. B cuny npeablaywero wara, |d(a,b) — d(acy)| < 4,
3Ha4nT, d(cy,c’) < 8, Ho Torma d(d,b) < 25. m

ONMNPEAOEJIEHUME: TpeyronbHUK Ha3biBaeTCAa -TOHKMM (No MpomoBy),
ecnn codiam W < 4.
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MeTpundeckass reomMeTpus M. Bepbuuykunii

' MNepbo/IMYHOCTbL NPOCTpPAHCTBA J1o06a4eBCKOro
TEOPEMA: INpocTpaHCTBO Jlo6ayeBCKOro rmnepoOo/2iIN4HO.

Joka3aTenbCcTBO. LLIar 1: lNockonbky ntobon reoagesmydyeckmnii TpeyronbHuK
NEXKNT B MNOCKOCTU, MOXXHO OFPaHNYNTBCA NNOCKOCTbHO J106a4eBCKOro.

LiLlar 2: MNycTb A(abc) — reoaesanyeckuii TpeyrosbHUK Ha NAOCKOCTKN J1o6a4yeB-
CKOro, a B — BNMCAHHAA B HErO OKPY>XHOCTb. Ha Ka>kaoi CTOpOHE Tpeyrob-
HMKa (Hanpumep, [ab]) MAaKCMMYM PacCTOSAHUSA A0 OO bEANHEHUA ABYX APYIUX
CTOPOH OrpaHNYeH MAKCMMYMOM PACCTUAHUSA B TOYKAX KACAHWUS BNMCAHHOW
OKPY>XHOCTW.

13 3TOro cneayeT, 4TO Tanusa TpeyrosbHuka yaosnetTBopsieT T'(abe) < 2R,
roe R — paanyc BMMCAHHOW OKPY>XHOCTMW.
11



MeTpundeckass reomMeTpus M. Bepbuuykunii

F'MNep6oOZINYHOCTb NPOCTpPAHCTBA J1lo6ayeBCcKOro (NpoaosixkeHue)

LLlar 2 (noBToOp): Tanusa TpeyronbHuka yagosnetsopseT T'(abc) < 2R, rae R
— paanyc BNUCAHHONW OKPY>XXHOCTMN.

Lillar 3: lNMnaowaab Kpyra paaunyca R pacTeT C yBenndeHunem R Heorpa-
HWYEHHO, NOTOMY 4TO NaowWaAab NJOCKOCTU J1lo6a4veBCKOro 6eckoHe4yHa
(ee MOXXHO 3aMOCTUTb BECKOHEYHbIM KOJIMYECTBOM MPSMOYIOSIbHbIX LWECTU-
YrOJIbHUKOB).

LLlar 4: MNnowaab n-yrojibHUKA Ha MNNOCKOCTU J1o6a4eBCKOro paBHa w(n —

2) — > «;, FAe o; — €ero yrnbl. 3HAa4YUT, NAOWAAb TPEeyronbHnkKa < w. NMosTomy,
paaunyc Kpyra, BMNCaAHHOIO B TpeyroJsibHMUK, orpaHn4yeH. =
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MeTpundeckass reomMeTpus M. Bepbuuykunii

IF'padd Kanun (noBTopeHue)

OINMPEAOEJIEHUME: HaGop oGpa3yowunx rpynnbl G eCTb MHO>»XXECTBO 3ane-
MEHTOB S, MyIbTUNANKATUBHO Nopoxaarowmx G. B aanbHenem, Mmbl Oy-
aemM Bcerga npeanosiaraTtb, YTo s€ S < s 1 e S.

ONMPEAEJIEHUNE: lMyctb G — rpynna, {s;} — Habop obpazyrowunx. pad
Kanan napol (G,{s;}) eCTb rpad, BepLMHblI KOTOPOro — aneMeHTbl GG, a pebpa
COEANHSAT TOYKM BUAa g U gs;. Nonarasa annHy pebep rpada paBHOW 1, Mbl
onpeaensiem rpad Kanm Kak meTpunyeckoe rnpocTpaHCTBO C BHYTPEH-
HEW MeTpPUKOWN.

NMPMMEP: [Tpadd Koann ana Z™ ¢ obbl4HbIM HabopoM 0b6pa3yroLmnx eCTb Ky-
Onyeckaa pewleTka.
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L
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MeTpundeckass reomMeTpus M. Bepbuuykunii

[ nnepbonnyeckune rpynnbl

OINMPEAOEJIEHVE: 'pynna Cc 3agaHHOW cuctemMmoi obpa3yroLmnx Ha3blBaeTCsA
rmnep6osindyHoin no IFpomoBy, ecanm ee rpad Kanam §-runepbonmnyeH, ans
KAKOIro-ToO 9.

ONMPEAOEJIEHUE: Tpynna G Ha3blBaeTCca CBOOOAHOW, ecnm 3To dyHAa-
MEHTasibHasA rpynna BykeTa OKPY>XXHOCTEMN.

SAMEYAHWME: VYHuBepcanbHoOe HakpblTne cBOB6OAHOW rpynnbl eCTb ee rpad
Kann. B cnny ogHOCBA3HOCTU YHUBEPCAJIbHOIO HAKpPbITUA, 3TO AepeBo.
3HaunT, cBOOOAHAsA rpynna O-rimnepObosin4yHa.

YINMPAOKHEHWME: Joka>kute, 4TOo Z™ CcO CcCTAaHAApTHbIM HAabopom oOpa-
3YIOLWNX He rmnepOojin4dHa.

ONMPEAOEJIEHUNE: CBo6oagHoe npou3dBeneHune (Z/niZ) = (Z/nyZ) = ... *
(Z/np7Z) eCTb hakKTOp CBOOOAHOW rpynnbl OT k 0OOpa3yrowmnx x1i, ..., £ NO MU-

HUMaJIbHOM HOPMAaNbHOM NOArpynne, coaep <aLllei x?l,xSQ,...,ka.

YINPAOXKHEHWE: JokaxxuTte, 4TO (Z/n1Z) *x (Z/n>Z) * ... x (Z/ni7Z) BCEraa
rmnepoOosinyHa.
14



MeTpundeckass reomMeTpus M. Bepbuuykunii

'pad Kannm ansa csoboaHoO rpynnbl

NMPMEP: [Tpad Koann gna ceoboaHOW rpynnbl — peryasipHoe Aepeso

ADb

R
e

*?r*g%

Npad Kanum ceo6oaHoi rpynnbl Fo ¢ o6pa3yowmmm a, b, a1, b= 1.

YTBEPXOEHWE: O>T10T rpad Kann ogHoCBA3€eH, 3HAa4YuT, O-rnnepoObosinyeH.
u
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IF'padd Konn pna Z/27 x 7./37Z

P< .
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) _ ’ 4‘*_
< '

N'padd Konv ana 7Z/27 x 7./ 37.

YIMTPAOXKHEHWME: Jokaxunte, 4TO 3TOT rpad Kanm He oaHOCBA3eH, HO
BCe »Xe rmnepobosinydyeH.
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MeTpundeckass reomMeTpus M. Bepbuuykunii
[ pOMOBCKOEe npoum3BeageHue

OMNPEAOEJIEHUVE: TlycTb X — MeTpunyeckoe npoCTPaHCTBO C OTMEYEHHOM
TOo4koW p. FpoMoBcCkoe npowun3seneHune (a,b), ecto 1/2(|ap| + |bp| — |ab|).
DTO YUCIO, KOTOPOE U3MEPAET OTKJ/IOHEHNE HEPABEHCTBA TPeyrofibHUKa OT
PaBEHCTBA.

PacCTosiHne MOX>XHO onpeanesinTb B TepMnHax rpoMoBCKOIro npoum3se-
OEHWUNA.

ONMNPEAOEJIEHUE: MNycTb (X, p) — MHOXKECTBO C OTMEYEHHON TOYKOW. J1erko
BUAETb, YTO pacCTosAHME Ha X MOXXHO OonpeaennTb B TEPMUHAX FTPOMOBCKOIO
npounsseneHns (a,b)p, NOTPeOOBAB BbINOJHEHUA HEAJIMHHOMO CNUCKA aKCUOM.
FfoBopuUTCA, 4TO PYyHKUUA (-, )p 1 X X X — R>0 ynoBneTBopsieT akcmMomam
rPOMOBCKOIo nNpou3BeaeHnsl, eCNn BbINONHEHbI CAeayrolme yCaoBus.

[cumMmeTpuyHocTb:] (a,b)p = (b, a)p.
[HeBbIpOXAeHHOCTb:] (a,a)p = (a,b)p = (b,b)p < a =0b.
[HepaBeHCTBO TpeyrosibHuka)l (a,b)p + (b,¢)p < (a,c)p + (b,b)p.

YTBEPXOEHWE: llycTb AaHa dYHKUUA, YOOBNETBOPAKOWAA aKCMOMaAM
rPOMOBCKOro npounssefernus. Torpa d(a,b) := (a,a)p+ (b,b)p —2(a,b)p, — 9TO
MeTpuka Ha X. B OoTCcyTCTBUN YCNOBUA HEBLIPOXAEHHOCTU, 3TAa POPpMYa
3a4aeT NONYMETPUKY. |
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MeTpundeckass reomMeTpus M. Bepbuukuii

T POMOBCKOE npom3BeaeHne n paccTtosiHne A0 KpaTtdaiwuei

VYVTBEP>XOEHWME 1: NycTb TpeyronsbHuk A(abp) 6-ToHknin. Toraa d(p, [ab]) >

(a,b)p = d(p, [ab]) — 26.

Joka3aTtenbcTBO. LLlar 1: lNycTb ¢ — To4ka [ab], 6avxKaiwasa K p. B cunny
HepaBeHCTBA TPeyroyibHNKa, — |ep| + [bp| — |ep| < |ac| 4 |eb| = |abl. 2TO naeT
lap| + |bp| — |ab| < 2|cp|, TO ecTb d(p, [ab]) = (a,b)p.

LLlar 2: MNMockonbky A(abp) §-TOHKWUIA, CyLWleCcTBYeT To4ka ¢ Ha ApYroi cTo-
poHe A(abp), KOTOpPAst OTCTOUT OT ¢ He BonblUe Y4eM Ha §. [ns onpeaeneHHo-
CTW, NPEeAnONIOKNUM, 4TO ¢ NexXuT Ha [pa]. Toraa 2(c,a)p = |ap| + |ep| — |ac| <
25 + |ap| + |c'p| — |ac/| = 26 + 2|c'p| < 46 + 2|cp| = 46 + 2d(p, [ab]).

Lilar 3:

1
(a'a b)p — (CL, C)p + (ba C)p o |pc] 2 (CL, C)p _I_ §(|pb| o |pC| o |bC|) > (a'a (3)29
(B cnny HepaBeHCTBA Tpeyl‘OﬂbHVIKa) rlpl/lMeHFlFl HEPaAaBEHCTBO M3 npegbliay-

wero wara, noay4aem (a,b)p > d(p, [ab]) —20. m

CINEACTBWE: Ecan X,p O-runep6onnyHo, nmeem d(p, [ab]) = (a,b)p. m
18



MeTpundeckass reomMeTpus M. Bepbuuykunii

O-runepb6osinyeckme nNpocTpaHCcTBa

TEOPEMA: lNyctb X — O-runepbonmnyeckoe npocTPaHCTBO C OTMEYEHHOM’
TOYKOW p. PaccMoTpuMm oObeAnHEHNE OTPE3KOB [p, x| ANunHbl |px|, rae x € X
npoberaet Bce TO4YKM X. [IpOCTPAHCTBO Xy MONy4HaeTCcaA U3 TakKoro obb-
eANHEHNA CcKnerkon [p,x] C [p,y] NnO OTpe3Ky, Ha4dumHaroWwemMyca C p, ANU-
Hbl d(p, [xy]). Toropa X 3TO OepeBO, U eCTeCTBEeHHOe oOToOpa>keHue
v X — X3 — n3omertpus.

JOKASATEJIbCTBO: To, 4TO Takou hakTop eCTb AepeBO, SACHO: pe-
TPpaKUuUA K p 3a4a€TCA FOMOTEeTUYECKMM CKaTUeM Ka>Kaoro orpe3ka K
p. N3OMETPNYHOCTL C X CNneayeT u3 1Toro, 4t1o W coxpaHsaeT rpomMoBCKoe
npon3sengeHune. m

CJIEOACTBWVE: JIro60e O-runepbonunyeckoe no  pomoBy MmeTpmnyeckoe
NMPOCTPAHCTBO CO CTPOro BHYTpPEHHEe MeTpuUukKon — AepeBo. m
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MeTpundeckass reomMeTpus M. Bepbuuykunii

HepaBeHCTBO [ poMOBa

ONMPEAOEJIEHUE: MNycTb (X,p) — MeTpUYeCcKoe NpPpOCTPAHCTBO C OTMEYEH-
HOW To4koW, a a,b,c € X. HepaBeHCTBO ['pOMOBA e€CTb HEPABEHCTBO Ha
NonapHble TPOMOBCKNE NPON3BEAEHUSA:

(a7 b)p = min [(CL, C)p> (b7 C)p] — 0.

Korga Hy>XHO O0603HAa4YnNTb, O KAKOM KOHKPETHO d UMAET peyb, NOBOPUTCA -
HepaBeHCTBO [ poMOBa.

SAMEYAHWVE 1: HepaBeHCcTBO [ poMOBa paBHOCUIbHO caeayrowemy YCno-
BUHO:

max(|bp| + lac| — |ep| — |abl, |ap| + [be| — |ep| — [ab]) = .

20



MeTpundeckass reomMeTpus M. Bepbuuykunii

HepaBeHCTBO [ poMoOBa: 3aBUCUMOCTb OT BblOOpa p

TEOPEMA: TlycTtb B (X,p) BbINOAHEHO d-HepaBeHCTBO [pomoBa. Toraa
anst nto6oii Toukm p’, B (X,p") BbINOMIHEHO 2/-HepaBeHCTBO [FpomMoBa.

Joka3aTenbcTtBOo. LLlar 1: CymmunpoBaHMEM HepaBeHCTBa [ pomoBa Ans
Tpoek (t,y,z) n (z,x,y) NONYyHaAEM

(t,’y)p + (27 :U)p — min [(ta Z)p + (337 y)pa 2(y7 Z)p] > —20
ana (t,xz,y) n (z,z,t)
(t7y)p + (Z7$)p — min [(ta Z)p _I_ (x7y)p7 2(35'»75)19] > _25

LLlar 2: B3sB NONyCyMMy 3TUX HEPABEHCTB, NMNOJIy4aem

(& y)p + (z,2)p — min [(¢, 2)p + (z,Y)p, (¥, 2)p + (x,t)p] = —26.

LiLlar 3: lNocnegHee HepaBEHCTBO AaeT

—[tyl = |zz| + max(|tz] + |zyl, lyz| + xt]) = =20

Ho 210 B TOYHOCTU (¢, y)z — Min[(t, 2)z, (v, 2)z] = —26 (3amevyaHne 1). m
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MeTpundeckass reomMeTpus M. Bepbuuykunii

rMmnep6bo/TNYHOCTbL NO [ pOMOBY
OINMPEAOEJIEHUME: lNycTb X — MeTpuyeckoe npoCTpPaHCTBO, He 0bsA3aTeENb-
HO reoge3nyeckoe. lNpocTtpaHcTBO X rmnepObo/in4HoO no I poMoOBY, €Cc/in Bbl-

MOJIHEHO 0-HEPABEHCTBO [ pOMOBaA, A1 KAaKOro-To 9.

TEOPEMA: T nnepObO/MNYHOCTbL NOo [ poMoOBY paBHOCUAbHA rmnepoo-
JINHHOCTWUN B CMbICJ1eé TOHKUX TpPpeyroJibHNKOB.

OJOKA3SATEJIbCTBO: Ha cneayowen nekunu.

SAMEYAHWVE: VTBepaeHne TeopeMbl ana é = 0 y>XKe AO0KAa3aHO.
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