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CTEIIEHDb VJIBTPAMETPNYHOCTU
METPUNYECKOI'O ITPOCTPAHCTBA

M.JI. Muccapos

AnaHoTausa

BBe,HeHO TOHATHUE CTEeIIeHU YJIbTPAMETPUIHOCTU METPUICCKOTO TPOCTPAHCTBA. Berauciena
CTeNeHb YJIbTPAaMETPUYIHOCTU eBKJINI0BAa MPOCTPaHCTBA. HpI/IBe,I[eHLI pe3yabTaThbl CTATUCTUYIC-
CKOT'0 3KCIEPpHUMEHTa IO BBIYMHUCJICHUIO 9TOI CTEIeHUu B IIPOCTPAHCTBE CTPOK 3a,Z[aHHOI7I JAJIMHDBI
A1 PpACCTOAHUA XsMMuHTA U PEITaKIITMOHHOTO PACCTOAHUIA. HOKaBaHO, 9TO CTEIeHb YJIbTpa-
METPUYIHOCTHU PaCTeT IMPU YBECJIUYICHUN IJIUHBI CTPOKU.

KiroueBbie ciioBa: K03 UIMEHT yIbTPAMETPUIHOCTH, CTEIEHb YILTPAMETPUTHOCTH,
€BKJ/IN/I0OBA METPHUKA, PACCTOSHUE XIMMUHIA, DEIAKIINOHHOE PACCTOSIHIE.

BBenenue

Hanomuanm, 9ro MeTpudeckoe mpocTpanctso X € METPUKON p HA3BIBAETCH YIBTPA-
METPUYHBIM TTPOCTPAHCTBOM, €CJIH HEPABEHCTBO TPEYTOJbHUKA 3aMeHseTcd Ha Oosiee
CUJIbHOE HEPABEHCTBO YJIbTPAMETPUIHOCTH: [1Jisd JTIOOBIX TPEX TOYeK T, Y, 2 € X

p(z,y) < max(p(z,2), p(y, 2))-

YiIbTpaMeTpuKu U yJAbTPAMETPUYHBIE TPOCTPAHCTBA CTAIH MOABIATHCH B PAIUIHBIX
3a7a4vax COBPEMEHHOMW (PU3UKU, BBITUCIUTENHHON OMOIOTHH, aHAIN3a JAHHBIX U IPY-
rux obsacrax [1-5]. OcuoBHbiMU U HanbOJIEE U3YYEHHBIMU IPUMEDPAME YIBTPAMETPU Y-
HBIX TTPOCTPAHCTB SABJAIOTCS p-aJIMIecKue MpocTpaHcTBa. Mepapxudeckas CTpyKTypa
P-aIMIeCKOTO MPOCTPAHCTBA, BBHITEKAIONAd U3 YIbTPAMETPUIHOCTH P-3TUIECKON MeT-
PHKH, MO3BOJMJIA TI0JYyYUTh TOUYHbIA AHAIU3 PEHOPMAIU3ANMOHHON rpynmnbl [6]. Bbi-
ACHHUJIOCh TaKzKe, YTO 2KaJHbIC aJITOPUTMbBI JAIOT TOYHBIE PEIICHHUA CJI02KHBIX 3aJa4
KOMOMHATOPHON ONTUMH3AIMU B P-aIU49ecKOM npocTpancTse [7]. DTo 1m03B0auio onu-
caTh aCHMIITOTUYECKOe TIOBeJIEHNe DellleHn i 3a1au KOMONHATOPHON onTumu3anum [8].

WNuTepecen BOIPoC 0 TOM, B KaKOil CTEMEHN YIBTPAMETPUYIHO TO WU WHOE METpUYe-
CKOE IPOCTPAHCTRO. 13 yCIOBUSA yABTPAMETPUTHOCTH CJICYET, UTO B JTIOOOM TPEyTOJIh-
HUKE JIBe HANOOJIBIINE «CTOPOHBI TPEYTOIbHUKA> PABHBI APYT APYTY. PaccMoTpum mpo-
U3BOJIbHYIO TPOIKY TOYEK T, Y, z B MeTpudeckom npocrpancrse X (ycjoBHO Ha30BeM
9TY TPOWKY «TPEYTOJIBHUKOM> ), & TaKKe HabOp MOMAPHBIX PACCTOSHUN MEXKIY STUMU
roukamu (p(z,y), p(z, 2), p(y, z)) n obosHaunm depes pi(x,y, z) HANMEHbIIIEE 3HAUCHNE
B 3TOM Habope, uepe3 pa(T,y, z) — BTOPOE MO BeMWYWHE 3HAUCHUE, uepe3 p3(T,y,z) —
HambOJIbITIee 3HAYEHNEe B HAOOpeE.

Oupenenum KO3QUIUEHT yIbTPAMETPUIHOCTH TPOHKHU (X, Yy, 2) KaK BEJUYUHY

pg(x,y,z) 1. (1)

u(z,y,z;p) =2
( ) p5(£,y,Z)

Ecnu coBmamaoTr nBe TOUYKH U3 TpeX, TO KOIDOUIMEHT yAbTPAMETPUIHOCTH PaBeH 1
cornacHo onpexenennio. Ecau @ = y = z , 10 nomoxum u(z,y,z) = 1. Bamerum,
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9T0 KOIDDUITHEHT YIbTPAMETPUIHOCTH JTE000H TPOiiku jexkuT B auanaszone or 0 mo 1.
B cayuae Boipoxkaennoro rpeyroibauka p(x,y) = p(x,z) = py, z)/2 xosddunuent
u(z,y,z) = 0. B cayuae yaprpamerpudnoro npocrpancrsa kosdduuuent u(x,y,z) =
=1 mnst moboit Tpoiiku X, Yy, Z.

Hasosem crenenbio yabrpamerpuasoctd u(X; p) npocrpanctsa (X, p) cpejHee 3Ha-
yenne Ko3(GUIUEHTa yIbTPAMETPUIHOCTA B STOM MPOCTPAHCTRE:

u(X;p) = (u(z,y, 2 p))-

31ech ycpeaHeHWe TPOBOIUTCS O BCEM BO3MOXKHBIM TPOWKAM BEPIIUH B MPOCTPAH-
cree (X, p). B ciyuae KOHETHOrO METPUYECKOTO TMPOCTPAHCTBA CPEJTHEE OTPE/TeISeTCs!
KaK cpemmee apudMeTndecKoe 3HaYeHHe KOIMDMHUINEHTA YIALTPAMETPHIHOCTH IO BCEM
BO3MOXKHBIM TpoOiiKaMm. B ciygae, KOrma MeTpUYeCKOe MPOCTPAHCTBO CHAOXKEHO BEPOAT-
HOCTHOIT Mepoii, cpe/iHee HAJIO MOHUMATh Kak CpejiHee 1Mo 3To# Mepe. B ciyuae, Korja
METPUYECKOE MIPOCTPAHCTBO CHAOIKEHO €CTeCTBEHHOM Mepoit Xaapa (Kak, HalpuMep, eB-
KJIMJIOBO IPOCTPAHCTBO ¢ Mepoii JIebera), cpeiHee HaI0 TOHUMATD KAK UHTEIPAJI 110 ITOi
Mepe ¢ yaeToM (PaKTOPU3ANNN MHOYKECTBA, BCEX TPOEK IO KJIACCAM TPOEK C OJNHAKOBBIM
3HadeHneM Kod(ppuimeHTa yabTpaMeTpuIHoCTH. VIMEHHO Takoi caydail paccMOTpeH
B pasj. 2.

1. Crenennb YVJIBTPaAaMETPUYIHOCTHU €BKJINJIO0Ba IIPOCTPAaHCTBA

3aMeTnM, 9TO B CIy4Yae €BKINI0BA MPOCTPAHCTBA KOI(DMUIIUEHT YIBTPAMETPUIHO-
CTH TPOWKN WHBAPWAHTEH OTHOCUTEJHHO C/IBUTOB, PACTSKEHUI U TTOBOPOTOB:

u(x,y,z;pE):u(a:Jra,era,era;pE), G,GRd,
u(z,y, z;pp) = w(Ax, Ay, A\z;pE), AER, X#O, (2)
u(Ox,0y,0z; pg) = u(z,y, 2 pE), O € O(d).

Jlpyrumu cioBamu, BCe TOAO0OHBIE TPEYTOJBHUKH B €BKJHUIOBOM INPOCTPAHCTBE
UMEIOT OJIMH U TOT ¥Ke KodhduiuenT yaprpaMerpudnoctu. Kcau d > 1 u TpeyrojbHuk
HEBBIPOXKIEHHBIN, TO €r0 MOYKHO BIIUCATH B OKPYKHOCTB. IlycTh 2, ¥y, z — 3aJaHHBbIE
TouKH. BoibepeM B KazKI0M KJIacce OJ00HBIX TPEYTOJIbHUKOB TPEYTONBHUK,, BITUCAHHBIH
B BaJIAHHYIO OKPYKHOCTh €IMHUYHOTO PAJINYCa TaK, YTO TOYKA T 3aHUMaeT PUKCUPO-
BAHHOE TIOJIOYKEHVE B 33aHHOI TOYKe OKpyX)HOCTH A. YcpemHenwe OyaeM MTPOBOIUTH
IO TOYKAM Y W 2, HE3ABUCHMO W PABHOMEDHO PACIPEIEIEHHBIM 110 3TOUW OKPYYKHOCTH.
Torza cTenenb yabTPaMeTPHIHOCTH ONpeaesaeTcsa Kak cpeqree o y u 2: u(RY; pg) =
= FEu(A,y,z;pg). Obo3nauum aucnepcuto Ko3DdUIUEHTa YIbTPAMETPUYHOCTH KAK
02(R%; pp) = Du(A,y, z; pp). Baech pgp 0603HAYACT eBKINIOBY METPUKY.

Teopema 1. Umetom mecmo coommowenus u(RY; pp) = 1/2, o?(RY;pp) = 1/12.
B cayuae d >'1

241n2 3 12 2
w(R% pp) = == =1, 0*(R%pp) =4 [ (1 +1n4) — (—21n2)
Vs Vs Vs

HokaszaresberBo. [lyerh d = 1. B sTtom ciydae Bce TPEyrOJbHUKHU SIBIISIOTCS
BBIPOYKJIEHHBIMU ¥ 0e3 OrpaHutdeHusi oOIMHOCTH MBI MOXKeMm cuntath x = 0, z = 1,
0 <y < 1. YcpemaeHne IpOBOINTCA 1O Y, TJle § PABHOMEDHO pPaCIpeiesieHO Ha OTPe3Ke
[0,1]. Torma

1
3
plE? :/max(y,l—y)dy: -,

PE3 0 4
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1
2
PE,2 2 7
E({—=) = [ (max(y,1— dy = —.
(pE’B) 0/( (y.1-y))"dy =5

Orciona cregyer mepBasg 4acTh TEOPEMBI.

IIycts d > 1, x 3anumaeT PUKCUPOBAHHOE TIOJIOKEHUE HA OKPYZKHOCTH, JIyTa MEXK Y
T W Y 33/1aeTCs YTJIOM (01, & MEXKJLY & U 2 — YIJIOM (P, [e (01 U (o HE3aBUCUMO U PaB-
HOMepHO pacmpenenensl or 0 10 27. Tak Kak 6GMbINIAsT CTOPOHA TPEYTOJIBHUKA JIEXKUT
mpOTUB OOJIBINETO yIa, JMOCTATOYHO PACCMATPUBATH COOTHOIMEHUST MEXKY STUMHU Y-
ramu. Tpu Ayru 10 BeTUYMHE MOTYT PACTOIATATHCS MECTHI0 BO3MOYKHBIME CIIOCOOAMM,
U U3 cOODparKeHuil CUMMETPUN JOCTATOYHO PACCMATPUBATH OJUH U3 BAPUAHTOB:

w1 < p2 — 1 <27 — pa. (3)

@urypa B kBagpare 0 < ¢1 < 271, 0 < ¢ < 27, 3amaBaeMas HepaBencrBamu (3),
FMeeT BHJ TPeyrodbHHKa ¢ Tomanbio m2/3. U3 (3) caemyer, uto 0 < ¢ < 2/3m,
201 < o < T+ ¢1/2. Torga

pE2 _ sin(p2 —¢1)/2  sin(p2 —¢1)/2

pE3  sin(2m — p2)/2 sin g /2
Orcroma
2/3m T+p1/2
pPE2 _ % / do / dps - sin(g'02 —1)/2 _ 121;12.
PE3 T 2, sin o /2 T

MO2KHO TaKzKe BBIYHCIUTH

2/37 T+p1/2

2
E(—pE’Q) == [ dp / dips (Sm‘”“’lw) —(1+md)>
™
0

PE.3 7r2 sin g /2

Orciona cpesnee 3naverue KOdhUIMenTa yaIbTpaMeTpudHOCTH PABHO

24In2

u(R% pg) = —1~0.6854.

Hucnepcns k03D UIMNEHTA YILTPAMETPUIHOCTH €CTh
o 3 12 2
o’(R% pp) =4 (1 +1In4) — { 5 In2 ~ 0.06136.
7r

Crangaprroe otkyonenne o(R%; pp) ~ 0.2477. Teopema moxaszaHa. O

Ha puc. 1 usobpazkena rucrorpamma suibopku n3 10° mesaBmcmmbIx mabmonemnmit
k03 burmenTa yabTpaMeTpUIHOCTH B €BKIUI0BOM caydae mpu d > 1. I1o pesynpraram
9TOTr0 IKCIIEPUMEHTA BBEIOOpOUHOE cpemree paHo 0.6857, a cTraHIapTHOE OTKIOHEHHE —
0.2458.

2. CreneHb yJIbTPaAaMETPAYHOCTH MPOCTPAHCTBA CTPOK

IIycts nan mekoropsiit andasur G. Paccmorpum mHOXKECTBO X CTPOK CHMBOJIOB
n3 andasura G IAUHBL N

aceX, a=aas...an, a;€G, i=1,...,n.
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Puc. 1. I'mcrorpamma kosddunmenta yIbrpaMeTpUTHOCTH 71 €BKJINI0BA PACCTOSHUST

Tabu. 1

n 10 20 30 40 50 60 70 80 90 100
0.776 | 0.826 | 0.852 | 0.869 | 0.880 | 0.889 | 0.897 | 0.903 | 0.907 | 0.912
0.186 | 0.137 | 0.115 | 0.102 | 0.092 | 0.085 | 0.079 | 0.075 | 0.075 | 0.068

Paccrognue o Xammunry [2] mexay crpokamu A = ay...a, u B =by...b, onpene-
JIAeTCA KaK KOJUYICCTBO HECOBIATAONINX MO3UIUA B 9TUX CTPOKAX:

/)H(AaB) - |I|

rae I = {1 € (1,...,n) : a; # b;}. Torma muoxkecrso X ¢ Merpukoil py dBisercs
MEeTPHYECKUM IPOCTPAHCTBOM. B manbHelimem Mbl OygeM Ipeanoararb, 9To aadaBuT
cocrout u3 4 6yks (andaBUT TeHETHIECKOTO KOJA ONpeeasercs 4 HyKIeOTUIAMMY ).

B Tabsi. 1 npuBeseHbl pe3ysibTaThl CTATUCTHYECKOTO IKCIIEPUMEHTA, JIJIsT PACCTOSTHUS
o Xaumumary 10° HezaBmenmMEBIx HAGTIOMEHMIT A1 KazKI0TO CTOJIONA TAOIUITEL. 3ech n
0003HaYaeT JJMHY CTPOKH, BEPXHEE YHCJIO B SYeiiKe SABJISAeTCH BbIOOPOYHBIM CPEIHUM
k03 puineHTa yabTpaMeTpUIHOCTH, HUKHEE — BBIOOPOYHBIM CTAHIAPTHBIM OTKJIOHE-
HueM. Mbl BHJIMM, YTO CTEIEHb YJbTPAMETPUYHOCTH IJis METPUKM X3MMUHIA PACTET
C JJIMHOM CTPOKH, B TO BpeMsl KaK CTAaHIAPTHOE OTKJIOHEHUEe yMeHbInaercs. Ha puc. 2
H300parkeHa THCTOTPaMMa BLIOOPKH m3 100 maGmromemmit amg mpocTpaHCTBA CTPOK
amuabl 100, B nocsegnem ciayuae crenenb yibrpamerpudHocTd Osmska K 1 (paBha
0.912).

PaccMmorpum Teneps ciydail peJakiMOHHOIO PACCTOSHUS MEXKIy CTPOKAMU, KOTOPOE
MUPOKO UCHOJIB3yeTcst B OruonH(pOpMaTUKe JJIsi CPABHEHUSI TE€HOMOB PA3JUYHBIX BUIOB
M TIOCTPOeHNst (DUIOTEHETHIECKHX JepeBbe [2]. MbI Gy/eM npenosarath, 9T0 CTPOKK
A u B umetor jyiuny n. [pu nporenype BHIpaBHUBAHUS B 00€ CTPOKU BCTABJISIIOTCS
npobensl “—’ Tak, YTO PACTAHYTBIE CTPOKHM WMEIOT OAnHaKoBYyI0 maumy [. ITomywae-
Mble cTpokm obosmaumMm kak A’ = af...q; u B’ = b} ...b;. IIpu cpaBHeHun aByx
BBIPDABHUBAEMBIX CTPOK MTPadyeTcsl HECOBMAJEHHE CUMBOJIOB C MOMOINBIO TITpadHOM
dbynxmu d(a,bd). B panbreitimem Mbl nosioxkum, uto d(a,b) = 0, ecim a = b; d(a,b) =
=7, 0<~v<1,ecan a — Gykpa u3 andasura, b — npoben u vHaobopor; d(a,b) = 1,
ecau a u b — Hecopnazaroiue OyKBbl. PeJaknOHHOE PACCTOHUE MeXKy cTpokamu A

n B omnpemensercs Kak
l

p(A, B) = min Z d(a;, bj),

i=1
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Puc. 2. 'ucrorpamma xo3ddurimenta yabTpaMeTPUIHOCTH IS PACCTOSHUAST XIMMIHTA,

Tabdn. 2
v/n 10 20 30 40 50 60 70 80 90 100
0.1 0.761 | 0.817 | 0.848 | 0.865 | 0.880 | 0.891 | 0.899 | 0.906 | 0.912 | 0.919
0.227 | 0.159 | 0.129 | 0.112 | 0.097 | 0.089 | 0.082 | 0.077 | 0.071 | 0.066
0.2 0.762 | 0.815 | 0.846 | 0.867 | 0.882 | 0.891 | 0.901 | 0.906 | 0.913 | 0.918
0.225 | 0.160 | 0.130 | 0.109 | 0.098 | 0.090 | 0.081 | 0.076 | 0.070 | 0.067
0.3 0.759 | 0.815 | 0.847 | 0.866 | 0.879 | 0.892 | 0.899 | 0.907 | 0.914 | 0.917
0.225 | 0.161 | 0.129 | 0.110 | 0.098 | 0.088 | 0.081 | 0.075 | 0.071 | 0.066
0.4 0.763 | 0.815 | 0.849 | 0.865 | 0.880 | 0.890 | 0.899 | 0.908 | 0.911 | 0.917
0.225 | 0.159 | 0.128 | 0.110 | 0.097 | 0.088 | 0.082 | 0.076 | 0.071 | 0.067
0.5 0.761 | 0.814 | 0.847 | 0.866 | 0.880 | 0.894 | 0.898 | 0.907 | 0.912 | 0.917
0.226 | 0.161 | 0.130 | 0.111 | 0.097 | 0.080 | 0.082 | 0.075 | 0.071 | 0.066
0.6 0.762 | 0.817 | 0.852 | 0.873 | 0.884 | 0.896 | 0.903 | 0.911 | 0.915 | 0.921
0.182 | 0.135 | 0.112 | 0.097 | 0.087 | 0.080 | 0.074 | 0.068 | 0.065 | 0.061
0.7 0.767 | 0.822 | 0.856 | 0.874 | 0.888 | 0.897 | 0.905 | 0.912 | 0.917 | 0.922
0.172 | 0.131 | 0.108 | 0.095 | 0.085 | 0.078 | 0.073 | 0.067 | 0.063 | 0.060
0.8 0.773 | 0.828 | 0.860 | 0.878 | 0.891 | 0.901 | 0.907 | 0.914 | 0.920 | 0.924
0.171 | 0.127 | 0.106 | 0.093 | 0.083 | 0.075 | 0.071 | 0.065 | 0.062 | 0.058
0.9 0.772 | 0.833 | 0.860 | 0.881 | 0.894 | 0.903 | 0.911 | 0.916 | 0.923 | 0.926
0.174 | 0.127 | 0.106 | 0.090 | 0.081 | 0.075 | 0.068 | 0.063 | 0.059 | 0.056
1.0 0.785 | 0.839 | 0.865 | 0.882 | 0.897 | 0.905 | 0.911 | 0.919 | 0.923 | 0.928
0.190 | 0.135 | 0.110 | 0.096 | 0.082 | 0.076 | 0.070 | 0.065 | 0.061 | 0.057

rae MUHUMYM 6epeTCH IO BCEM BO3MOZKHBIM BbIpABHHUBAHWAM. Pe,Z[aKL[I/IOHHOG paccTod-
HHE BBIYUCTIACTCA METOAOM NJUHAMUYIECKOT'O IIPOTrPaMMUPOBaHUA. UzeecTen cne;[yfomm‘/i

angroputm [2]: myctb A =ay...a,, B =0b;...b,, onpenennm

Torna

Pi,j = min{pi,l,j —+ d(ai,

J i
p(),j - Zd(ivbk> = ’7‘77 Pi,0 = Zd(aka 7) = 71
k=1 k=1

pij = plar...ai;by.. . bj);

£0,0 = 0;

=), pi-1,j—1 +d(as, bj), pij—1 +d(—,b;)}.
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Puc. 3. 'mcrorpamma kosddurimenta yabTrpaMeTpUTHOCTH I PeIAKIIMOHHOTO PACCTOSHUS

Ecan d(a,b) — merpuka Ha andasure, 10 p(A, B) — MeTpHKa Ha MHOXKECTBE CTPOK
B 910M andasure, p(A, B) = ppp.

B raba. 2 mpuBeneHbl pPE3yIAbTATHI CTATUCTUYECKOrO SKCIEPUMEHTA MPU PABIUY-
HBIX 3HAYEHUsX mTpada v U pa3auvdHoi [jinHe CTPOK 7. Koan4uecTBo IKCIEePUMEHTOB
B Kax1IoM ciaydae pasasiaock 10000. Bepxuee uncio B siueiike siBsieTcst BBIDOPOIHBIM
cpeaHuM KO3 PUIMEHTOM YIHTPAMETPUIHOCTH, HUKHEE — BBIOODOYHBIM CTAHIAPTHBIM
orkionenreM. Mbl BuauM, 9T0 mpu s1000M 3HAYEHUN BeIUYUHBI mrpada 7y CTEneHb
YIBTPAMETPUIHOCTU 71 PEIAKIIMOHHOIO PACCTOSAHUS PACTET C JUIMHON CTPOKU, B TO
BpeMsl KaK CTaHJIaPTHOE OTKJIOHEHHE YMEHBIIMACTCI. JTO 03HAYAET, ITO KOIDDUIMEHT
VIBTPAMETPUIHOCTH B CPEIHEM DACTET U BCe DOJIBIE KOHIIEHTPUPYETCS BOKPYT CPeTHEe-
ro 3uavenus. [Ipu GUKCHPOBAHHON JATUHE CTPOKM KOIDDUIMEHT YIbTPAMETPUIHOCTH
B CPEJHEM II0YTU HE 3aBUCUT OT BeJuduHbl mTpada v (pacrer oueHb HE3HAUYUTEIBHO).
Ha puc. 3 m3obpakena rucrorpamma Bbibopku m3 10* mabmomennii nasa npocrpan-
crBa cTpok Aguabl 100 u Benmumuoit v = 1. B 3ToM ciayvae crarucrtrdeckasi OIEHKA
crenenu yabrpamerpuaHocTu pasHa 0.928 npu cranmaptHoMm otkaoHeHwu 0.057. Mox-
HO MPEIIOJIOKNUTh, YTO MPHU AOCTATOYHO OOJIBINIOM 3HAUEHUU 1 33JAHHOE MHOXKECTBO
CTPOK uMeeT (C HEKOTOPOii TIOTPEITHOCTBIO) HePAPXUUECKYIO CTPYKTYPY OTHOCHTEIHLHO
PEIAKIIMOHHOTO PACCTOSHUS.

ApTop BbIpaxkaer Onaromapaoctb crygenry NBMullT Kaszanckoro denepaib-
HOro yHuBepcurera Winbe KanuuuHy 3a mOMONIL B NMPOBEIEHUH DPACUYETOB B TAKETE
Mathematica.

Summary

M.D. Missarov. The Degree of Ultrametricity of a Metric Space.

The notion of the degree of ultrametricity of a metric space is introduced. The degree
of ultrametricity of the Euclidean space is obtained. The results of a statistical experiment
on the computation of the degree of ultrametricity in the space of strings of given lengths for
Hamming and edit distances are presented. It is shown that the degree of ultrametricity grows
with an increase in the string length.

Key words: coefficient of ultrametricity, degree of ultrametricity, Euclidean metric,
Hamming distance, edit distance.
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