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BJIO2KEHU S B KJIACCE ITAPAMETPUNYECKNX
OTOBPAYKEHUN OTPAHUYEHHOI'O NCKAYKEHU A

A.A. Esdoxumos

AnaHOTa U

PaccmarpuBaercst mMupoKmii KJIacC 0TOOPAYKEHUil, OMPEIesISIONINX BIOYKEHNUS TUCKPETHBIX
MEeTPHUYIECKUX MPOCTPAHCTB 1 rpados. JloKa3pIBaeTCs TeoOpeMa O JIOKAJIHHO M30METPUIECKOM
BJIOXKEHUU IIEIHBIX KOJOB B Oy/IeBBbI IHIIEPKYObI.

Kunro4deBble cJji0Ba: BIOXKEHHE, AUCKPETHOE METPHYECKOe IMPOCTPAHCTBO, rpad, HemHOoit
K01, Oy7eB Tunepkyo.

1. OcHoBHBIE onpeageJgeHud

[Iycrs X — Komeunoe MHOXKecTBO B px : X X X — ZT — dbynxnua paccrognnsd,
KOTOPast yIOBJIETBOPSAET OOBIYHBIM aKCHOMAaM PACCTOSTHUS.

o {X,px} HaswiBaem duckpemuvim mempuyeckum npocmpancmeom (DMS).

[ycts p > 0 uw ¢ > 0 — HEKOTOpBIE YHCIA U3 ODOJACTH 3HAUYEHWS METPUKH pPX .
DJIeMEeHTBbI T1 U XTo MHOXKecTBa X HA3LIBAEM:

— cocennumu, ecau px (z1,xe) = 1;

— p-6amskumu, ecin px (21, 22) < p;

— @-OTIeNNMBIME, ecan px (T1,22) > q.

Iycrs f : X — Y — ognosnaunoe orobpaxenne X B Y u {Y,py} — Hexoropoe
DMS.

e Orobpaxkenue [ coxpassier

— p-OTM30CTh, eCIU 171 JI00bIX p-OMM3KUX SJIEMEHTOB X1 W To U3 X CIPaBEIIUBO
HEPaBEHCTBO

py (f(x1), f(2)) <p

— ¢-OTJEeTUMOCTD, €CJTH /sl JIOOBIX ¢-OTAETUMBIX JJIEMEHTOB X1 W To W3 X BBI-
MMOJTHAETCA HEPABEHCTBO

py (f(z1), f(22)) > q.

e Orobpazkenme f : X — Y wuaswBaerca k-uszomerpuueckum, k > 0, ecim f
COXpaHsIeT BCE PACCTOSTHNUs, He TIPEBOCXOAIINE k, TO €CTh

px (z1,22) = py (f(x1), f(22))

I JIOOBIX X1, T2, g KOTOPLIX px (x1,x2) < k.

[Mockonbky k > 0, T0o k-u30oMeTpuyeckoe OTOOpayKeHue MEepeBOIUT cocemanne B X
snemMeHThl B cocenume ke B Y . Coxpanenne 1-0T1e1MMOCTH OTOOPAYKEHNEM 03HAYAET €ro
00paTUMOCTh, 8 COXPAHEHHE 2-OTJAEJIUMOCTH O3HAYAeT, YTO 1-Onu3kumu B Y obpasamu
ABJISIIOTCA TOJHKO 00pa3bl coceaunx B X 3JIEeMEHTOB.

e O6parumoe orobpaxkenue f : X — Y HasbiBaercsd (p,q)-BJIOKEHUEM IIPOCTPAH-
crBa {X,px} B {Y,py}, eciiu f coxpamnsier p-6siu30CTh U ¢-OTHAETUMOCTD.
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Bapwupyst 3navennst mapamMeTpoB p W ¢, MbI TOJIYIAEM NAPAMEMPUIECKoe cemet-
cmeo omobpasicenudi. Illpn p =1, ¢ = 1 310 KAacc 0OPATUMBIX OTOOPAYKEHNH, COXPAHSI-
TOIAX CBOMCTBO 3JIEMEHTOB OBITH cocemuumu. Ilpm p > 1 u ¢ = 2 oTobpazkeHne CBA3HbIE
9ACTH HE PA3PBIBAECT, & PA3IEIbHbIE HE OOPAIAET B CBA3HBIE (B CMBICTIE TEI0YUCIEHHBIX
PACCTOAHMIT) U ABIACTCS AUCKPETHBIM aHAJIOTOM HENPEPBIBHOTO oTobpazkenusa. K 3roit
AHAJIOTUN MBI BEPHEMCST HUIKE.

Ilpu p = g = D(X), rue D(X) — auamerp muoxkecrsa X u D(X) < D(Y), Bio-

xernne f: X — Y gBagercd MOJTHOCTHIO H30METPUIECKUM, COXPAHsIs BCE PACCTOSHUSI.

2. CsoiicTBO MPOAOI>KEHUS METPUKHI

Wccnenopanns saoxenuit DMS, coXpaHsIIOIINX OTHOIIEHNST OJN30CTA W OTIEJIUMO-
CTU 3JIEMEHTOB, MPUBOIAT K M3YyYEHWIO TAKUX CBOICTB MPOCTPAHCTB, KOTOPHIE MO3BO-
JISIOT BBIIEISTH «JOCTATOYHO PEryJIsSpHBbIE» MPOCTPAHCTBA W Trpadbl U MPU ITOM HE
CITAIIIKOM CY?KaTh PACCMATPUBAEMbIE KJTACCHI.

Hwuxe npuBomgTcs nBa TaKuX CBOMCTBA MPOCTPAHCTB: CBOMCTBO MPOJOIKEHAT MET-
puku (CIIM) u cBoiicTBO pa3Hoo6pas3us MapoB U METPUYECKOl TPABUIHHOCTH.

Iycrs S;(z) — map paauyca i ¢ meHTpoM B o € X .

e Jlua DMS {X,px} BBINONHSETCS CBOMCTBO MPOJOJYKEHUS] METPUKH, €CJIN JJIst
JIIOOBIX 3JIEMEHTOB X, Yy € X

Si(z) € Si(y) mmm Si(y) £ Si(z),

rae i = px(z,y) u i < d mig Konednbix npocrpancTs auamerpa d = d(X).
Tak Kak MerprKa mesouncienta, 1o CIIM o3navaer, 4o wian cymiecrsyer z € Sy (z),
IS KOTOPOTO
p(z,y) = p(I, y) +1,

nwin (cummerpuuno!l) cymecrByer z' € S1(y), mjsi KOTOPOro

p(2' x) = p(z,y) + 1.

Ecsnu CIIM Bblnosingercs auiib Jyisi & ¥ Y TakuX, 410 px (z,y) < k, 10 Gymem ro-
BOpUTH, 4T i { X, p,} BbimosHsercsa cBoiicrBo k-nponoskenus merpuku (k-CIIM).
B [1] noka3ana

Teopema 1. ITycms f: X — Y coxpansem 1-6ausocms u q-omdesumocmo, q > 2.
Tozda [ coxpansem ¢ -omdesumocms das awbozo ¢ < q (u, caedosamenrvro, obpamu-
M0) ozda u moavko moezda, koeda X ydosaemeopsaem q-CIIM.

[Iycte G w H — mpocTble CBA3HbIE KOHEYHBIE TPadbI C OOBIYHBIM PACCTOAHUEM

pG(uav) = Inci,n |C(ua ’U)|,

rjge MUHEMYM Gepercs 1o BCEeBO3MOXKHBLIM HpocThiM nensam C(w,v) MexK/y BepiuuHa-
Mu u u v, a |C] — nqmmaa nenm C. dus rpados, kak n mias DMS, onpenensiercs
(p, q)-Bnoxenne f:V(G) — V(H), koTopoe Mbl OyJieM Jjisi KPDATKOCTH 3aMiChIBATH B
pune f:G — H.

Bamerum, uro (p,q)-siaoxenue f: G — H npu p = ¢ Gyger p-u30MeTpUuecKuM
B obe CTOpOHbI BioXkKeHueM rpacdos, ecan mon, f~! umers B Buay orobpazkenme f1 :
Im f — G obnacru 3uavennit Im f C V(H) orobpaxkenns f wa mHO)KectBO V(G) m
METPUKY, HHAYIUPOBAHHYIO HA Im f BioskeHueMm.

Caenyrormmee mpezoxkenve [2] xapakrepusyer coiictBo k-CIIM misi ¢cBs3HBIX rpa-

dos.
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IIpennoxenue. s npoussosvrozo cea3Hozo zpaga G caedyrwujue ymeeporcde-
HUA IKGUEAAECHMHDL:

(1) G ydosaemsopaem k-CIIM;

(i1) arobue dee sepwunv, x, y € V(G) makue, umo pg(x,y) < k, npunadaescam
HekKomopol kpamuatiwel yenu dauro k;

(7it) 6 G Hem mynuroewx uyened daunvl, Menbwed k (Mmynukosvie — amo Kpam-
YAlUUe YENU, MAKCUMANDHBIE NO BAOMCEHUIO, O ECMb HE COOEPHCAULUECA HU 6 KaKoll
kpamuatiwed yenu 6oavwets dauns).

Paccmorpum Teneps onpenenenus orobpaxenunem f : G — H coxpamenus 07u30-
CTH W OTJEJTUMOCTH B HECKOJIBKO Hostee 0bIreii (popme Ha «s3bIKe € u 0 ».

e Orobpaxkenne f: G — H Ha3oBeM (g, 0)-HENPEPLLEHbIM, ECITH TITIST JTIOOBIX U, U €
€ V(G) w3 nmepasencrBa pg(x1,x2) < 6 cuemyer nepasenctso pp(f(x1), f(z2)) < ¢,
rje € U § — HATYpaJbHBIE YUCIA U3 0DJIACTH ONPEIEJICHUS METPUK P U P -

Ecnu Sk (v) — map ¢ nearpom B Touke v € V(G) u paguycom k, To cBoiicTBO orpa-
HUYEHHOCTH MCKAYKEHUsT «OJM3KUX» PACCTOSTHUM «B TEPMUHAX OKPECTHOCTEH» 3alUIIIeM
caeayomuM 006pa3om:

f(S5(v)) € (Se(f(v))

st mo6oit Bepmuaer v € V(G).
s cBoiicTBa coXxpaneHnss 0TOOPAzKEHNEM OTAEMTMMOCTH C HOPOTAMU € W § UMEeM

Im f 0 S:(f(v)) € f(S5(v))-

Torna pu € = § = k 1j1s1 CBOICTBA JIOKAJIBHOM W30MeTpUIHOCTH BiioXKenust [ : G — H
¢ TIOporomM k mmeeM

f(Sk(v)) = Sk(f(v)) NIm f

st moboit Bepmuaer v € V(G).

Tax ompemensemoe oTobparkeHne, COXPAHIONEe OJIN30CTh U OTACTNMOCTb, MOXKHO
CYUTATh IUCKPETHBIM aHaJOrOM HENPEPBIBHOIO «B 00€ CTOPOHBI» OTOOPAYKEHUs WJIN
romeomopduoro sroxkenust {X, px} B {Y,py}.

3. CaoiicTBO pa3sHooOpa3sus IIapoB

Jlpyroe cBOHCTBO, BOBHUKAOIIEE B CBA3U ¢ uccaeqoBanueM Baoxkenuit DMS u rpa-
¢oB, ObLIO Ha3BAHO CBOHCTBOM pa3noobpasus mapos. OHO BIepBbie BBEJIEHO B pabore
[2], B KOTODOIi OBLIT HPE/IJIOKEH MOAXO/ K U3y YEHUIO METPUIECKON CTPYKTYPbI HA OCHOBE
pacCMOTpEHUs pa3HOOOPa3usa U MePEceKaeMOCTH MIapOB, cojeprKaruxcs B rpade, Koraa
UX PAJUYChl TOCIEI0BATEIHLHO BO3PACTAIOT OT HyJisl 0 AuaMerpa rpada.

Mycrs 7(G) = (70,71, - .-, Td), L€ T; — YUCJIO PA3JIUYHBIX IIAPOB pajuyca i B rpade
G muamerpa d = d(G). Torna 79 = |V(G)|, 7 > Tit1, 7a = L.

Byaem 7(G) HasbiBarh BEKTOPOM Pa3zHOOOpa3us MIAPOB UJIU [IPOCTO T -BEKTOPOM.

e I'pad G ymoeierBopsier CBOWCTBY t-pasHoobpasus mapos, ecan 7; = |V(G)| mist
moboro i < t.

e I'padp G HazoBeM Mempuuecku NpasuUsbLHOLM, €CTH OH YIOBIETBOPSIET CBONCTBY
t-pasnoobpasus 1 t = d(G).

Takum o6pazom, aas Merpudecku npasuibhoro rpada 7(G) = (V] [V],..., |V, 1).

[TpuBemem MpUMEPH YKA3aHHBIX BBIE TpadOB:

1) rpad Petersen’a, d = 2, 7(G) = (10,10, 1);

2) n-mepHsbIii Oyses ky6, d =n, 7(G) = (2",2",...,2" 1);

3) Bce rpadbl mwiaroHoBbix tesi. Hanpumep, mng momekasapa d = 5, 7(G) =
= (20,20, 20, 20,20, 1).
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3ajavya COCTOWT B OMHCAHUWM MHOYKECTB BEKTODPOB pa3mnoobpasus mmapoB B rpadax
U WX KJIACCAX W BBIJEJEHUH CBOWCTB T-BEKTOPOB, HHBAPUAHTHBIX OTHOCHUTEIHLHO H30-
vopdusma rpadoB. DT ABAAETCS U OJHUM U3 HOJIXOIOB K Kiaaccuduranuu rpados u
DMS Ha ocHOBe CBOHCTB CTPYKTYP MEepeCcedeHus MmapoB B HUX, KOTIa PAIAYyChl TITAPOB
MOCIEI0BATEIHLHO BO3PACTAIOT OT €AWHUIILI 10 JHaMETPA.

3amernm, 9TO B [2] mOKa3aHO, YTO MOYTH BCE N -BEPITHHHBIE TPAdbBI YIOBIETBOPSIIOT
CIIM u sBASIOTCA METPUIECKH MPABUTHHBIMHE.

B [3] mosyueno onucanue BeKTOPOB pa3Hoobpasus MIAPOB [l KJIACCA JEDEBbEB, U
C €ro MOMOIIBIO OXaPAKTEPU30BAHBI JePeBbsl, 00IaJAI0IIIe CBONCTBOM t-pazHoobpa3usd
mapos. VccnenoBanust BEeKTOPOB pa3Hoobpas3nst MapoB OBLIN MPO/IOIKEHbI B paboTax
[4, 5].

4. IlemHbIe KOJbI

Mycrs X = {0,1,...,01 — 1}, px = |i — j|, a upocrpancrsom {Y,py} asagercs
MHOKECTBO BCEX JIBOMYHBIX CJIOB JIJIMHBL 12 ¢ MeTpukoil XemMmmunra, to ectb Y = {0,1}"
py (Z,9) = |{i, x; # y;}| — paccrosinne MeXKIy CJIOBAMM T W §, PABHOE YHCIY MO3UIINI,
B KOTODBIX 3TH cyioBa pazinvatorcs. Torma (p, 1)-Baoxkenne f : X — Y onpezensier
P-usomempuieckoe Koduposarue HaTypaIbHBIX unces orpeska [0,1—1], n BeIIONHSAETCS
PaBEHCTBO

py (f(@), (7)) = li = Jl

ans Beex uamncen 4,5 € [0,1 — 1], mna koropuix |i — j| < p. Ipu | = 2™ nmeem |X| =
= Y|, n (p,1)-Bnoxenne f: [0,2" —1] — {0,1}" onpenensier Koz I'pesi, KOTOPOMY IO
CBOMCTBY ¢ = 1 COOTBETCTByeT raMHUILTOHOBA Tenb B rpade Oyaera rumepkyoa.
Koneunas mnocienoBaTenbHOCTb O, (1, ..., Q; JBOUYHBLIX CJIOB IJIMHBI N Q; =
= (a1,...,a4), a; € {0,1}, obpasyer nennoii koj ¢ paccrosiuuem d, ecu:
1) pla, @iy1) =1 mpm i =0,1,...,1 -1 N
2) u3 |i — j| > d caenyer, uto p(@y, ;) > d nns Beex 0 < 4,5 <, rae p(a,f) =

n ~

= > |ay — Bi] — paccrosinne XemmuHTa MeXIAy ciaoBamu & = (aq,...,apn) n 5 =
i=1

= (B1,...,8n), n 1 > d, 9T00BI HE PACCMATPUBATE BHIPOK IEHHBIE CIydan. Byaem Takoi

KO/l Ha3bIBaTh (1, d)-11enbio J1uHbL {.

Ucroputo uccienoBanus MENHBIX KOJOB U MX NPUIOXKEHUs MOXKHO HaiiTu B [6-9)].

B rpade exnrnunOrO n-MepHOTO Kyba (n,d)-1enn cooTBETCTBYeT MyTh 10 pebpaM
9TOr0 Kyba, KOTOPBI B CHJIy CBOWCTBA 2) HE MOAXOAMT caM K cebe OJnKe, 4eM Ha
paccrosaue d.

U3BectHo, 410 CyliecTByer 3-u30MeTpuUIecKoe BioKenue (n,2)-uenu qiuunpt [ =< 2™,
KOTOPO€E COXPAaHAET 2-Pa3jidUuMOCTh, TO €CTh UMEeT IapaMeTpbl (3, 2)-BJoKeHusd. ITo
BJOKeHue (n,2)-1enu B runepky6 NPUHATO HABBIBATL «3Mes B SIIUKE>.

Kak u B [6, 7], MBI cilefiyeM <«CJIOBapHOii» MHTEPTPETAINT 3374 BJIOYKEHHUS IIe-
meit B TUNepKyD, onpesesisist NX TMepexXOIHbIMHI MOCIe0BATEILHOCTAMI B 1 -OYKBEHHOM
asdasure (OyKBaM CONOCTABJIEHBI OPThI TUIEPKYDA).

Jaaum ompesenenns u BBeIeM 0003HATEHU.

[Mycrs X — caoso B andasure (x) = (x1,...,2,), {(X) — muna ciosa X . Ecau
(x') C (x), To X(py — npoexyua cioa X wa andasur (z’), To ecth X,y TomyUa-
ercsi B pesysjbrare BhIYepKHBaHUS n3 X BceX Tex OyKB, KOTOpble He BXOasdT B ().
ByxBy nmazoBem cywecmeennoti B X, ecam OHA BXOAWT B X HEUETHOE UHCJIO Pa3, M
HECYIIECTBEHHOW B MPOTUBHOM CJIy4ae.

Y(X) = (7,---yYn), tue v; = 1, eciu x; cymecrsenna B X, u vy; = 0, ecinu z;
HECYIIeCTBEHHA.

@ — omeparys Topa3psIHOTO CIOKEHNWS BEKTOpPoB mo  mod 2.
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(X)) = |7(X)|| = X (v;) — uncyio cymecTBeHHbIX OyKB B X .

1 TIOC/TeOBATENbHBIX OYKB cioBa X 00pa3yioT MOACTOBO AMAHBI ¢, 1 = 1,2,...,
I(X).

e X ecrtb d-ci0BO, ecan s joboro ero mozciaosa X' rakoro, uro I(X') > d,
cupaseqmueo §(X') > d.

ITosTopenne r pa3s ciaoBa X obosnagaem X', r > 2.

B srtux onpesenenusix u obo3HaUYEHHAX EPEXOJHO mocsemoBarenbuoctu (n,d)-
e COOTBETCTBYET TAKOE CJIOBO B Nn-OyKBEHHOM asdaBuTe, B KOTOPOM:

— jobbie ero d+ 1 nocsenoBaresbhbix OyKB Bce pasuaudibl (d + 1-M30MeTpUUHOCTD
BJIOYKEHUS TIETIN );

— B J1000M TOJICTIOBE JJIMHBI He MeHee d YHCJIO CYIIEeCTBEHHBIX OYKB He MEHBITe
d (cBOHCTBO d-OTHENIUMOCTH, MOCKOJIBKY YUCJO CYIIECTBEHHBIX OYKB MOJCI0BA PABHO
paccrognuio XeMMUHIa MKy KOHIIAMU OTPe3Ka IIeIH).

[Mosromy, (n,d)-uenu coorsercreyer (d + 1,d)-siaoxenue f:{0,1,...,1—1} =Y,
a ee MmepexoJiHast MoCJIe0BATETHLHOCTD 3AMUCHIBACTCS d-CIOBOM B n-OyKBeHHOM asda-
Bute. OueBuaHO U 0OpaTHOE — TI000€ d-CJIOBO B B N-OYKBEHHOM ajihaBUTE OMPEILITeT
MEPEXOIHYIO MOCIe0BATEIBHOCTh (1, d)-1ienn u, ciaenoarenbho, (d + 1, d)-Biaoxkenne
f:40,1,...,l—-1} > Y.

Huzke npuonurcs Koucrpykims d-ciosa mis jgoboro d =26+ 1, t > 1. B [6] ObL1
paccMOTpeH TOJIbKO ciy4ait £ = 1.

Mycrs X = 24, 24,...2;, — npou3sBosbHoe 1-cioro B andasure (r) = (T1,...,T5) 1
MYCTh OTIPEIEJIEHO COOTBETCTBHUE

xr — Ye, k=1,...,s, (1)
rae Yy — d-ciosa B andasure (y) = (Y1,...,Ym) TaKue, 4TO i JHOOBIX P M3 HUX
Yj,,..., Y}, BBIIOIHEHO HEPABEHCTBO

1P Al =d—p (2)

npu Bcex p=2,3,...,d— 1.

IMycrs {Zi} — muoxectso caos-kommit st {Y;} (k=1,...,s) B HoBOoM andasure
(z) = (z1,...,2m), TO €CTh KaXkKJ0€ Zj, TOJIy4aercs u3 Y; 3aMeHOl Bcex OYyKB y; — 2,
1=1,....,m.

Mycrs (a) = {(a1,...,at), (b) = (b1,...,bs), {¢) = {c1,...,¢c4—2) — andaBurol, He
nepecekatonecs ¢ andasuramu (x),(y),{(z), u A = a1,...,a;, B =0by,...,b;, C =

= ¢1,...,C4—2 — CIOBa B 3TWX ajdaBUTaX, KarxKJI0€ M3 KOTOPHIX 0OPA30BAHO TPOCTO
BBIMUCHIBAHUEM TIOAPSAT BCEX OYKB 3TUX ai(haBUTOB.
Obpa3yem andasur

(w) = () U (y) U (2) U (a) U (b) U (c)

u CJIOBO

W = Y;'I Al‘il BZ“ CY;J Al‘ij BZ,LJ CY;l AlL’il BZ” C
B 3roM asidasure. [To nocrpoenuto momHocTb asndasura (w) pasha s+ 2m + 3 u
Wiy =X, Wy =Y, ...Yy, Wiy =2...Z;, Waumue = (ABO).

Bamernm, 4To ecnu x;, — HeKoTOopas Oyksa ciosa X, 1o B W ciesa u cupasa or z;,

crosT Te cioBa Y;, W Z;_ , KOTOpbIE OTBEYAOT Z;, 1O coorBeTcTBHiO (1).

Teopema 2. W ecmwv d-caoso.
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JokazaTeabcTBo. Y0eauMmcs, 4To A4 jgodoro mogcaosa W’ caosa W Takoro,
gro [(W') > d, BBIONHEHO HEPABEHCTBO

S(W') = d, (3)

rae §(X) — unciao 6yKB, BXOAANIMX B CJIOBO X HEUETHOE YHCIIO Pas.
IIycrn
S(W/,) =p. (4)
Ecmu p > d, ro (3) Bepno, nockoneky 6(W’') = 6(W(,,).
Ecmm p = 0, 10, Tak kax W, ecth 1-cioBo, To W' ne comepxut Gyks u3 (z), U, cie-

noearessHo, W’ ects mozcsnoro ciosa BZ;, CY;, A nnga nekoroporo k, a MOCKOIBbKY

Zi, n Yy, ectb d-ciosa, TO (3) copaBeuIuBo.
. o 7
Pacemorpum Teneps ocuosroit caygait 0 < p < d—1. [Iycro W(x} = Tigy e Tig gy s
!/
v Zj,...,%j, — OyKBbI, CyleCTBEHHbIC B W@). Bce Bo3MOXkKHBIE PACIIOIOKEHUS 10,1

cnosa W’ B cnoe W m306pasuM cxemMaTndecku

3 4 5 5" 4/ 3’ 2/ !
1i1l 11 1] 1
“Tiy_y BZi,_ 1CY1kA Lig w o Ly, BZik+7~CYik+r+1A Ligypgr -

rae cedenns ciaoBa W, ompenendiomune BO3MOXKHBIN BBIOOD JeBoro Kouma W', ects

1,2,3,4,5, a mpasoro — 1/,2/, 3,4, 5.
1
Ceuenus, momnaIaloNue Ha CTBIK CJIOB, HaMpuMep ...05 | Z;, | ..., Oy/leM OTHOCHTD

K CEYEHUSIM C HEUETHBLIMU HOMEDAMH.
JleBbIit M TpaBbIil KOHITHI cevenns obo3naunm L n R coorsercrBenno. [Tokaxkem, 9To
upu JiroboM Bapuante BbibOpa KOHIOB nojciaosa W' cnpaseyiuso nepaBeHcTBO (3).
13 xouCcTpyKIMm cinosa W HEmocpemcTBEHHO caemyer, 9ro cay4dait L = £, R = 17/
npu awooeix &,n € {1,2,3,4,5} w £ # n cuvmmerpuuen caydaio L =1, R =&, n
MO3TOMY B WX JOKA3ATEJHCTBE JOCTATOYHO MTPOU3BECTU 3aAMEHY:
A«—— B, Y, «— 7,

1k Tk+R?

Z

g1 Y

Tk4r41”
YdauTsBasg 3TO 3aMeYaHne, paCCMOTPUM OCTaBINTHUECA CJIIYYau.
a) Le{1,2,3}, Re{3,4,5}.
D

B kaxaom u3 stux 9 ciyuaes W(/y> =Y, ...V, nnoromy y(W/ ) = @ ¥(Y3,),

a 1o csoiicTy (2) 6(W<’y>) > d — p, uro Bmecre ¢ (4) Baeger (3).
6) L=1, R=1".
Tenepn

ﬁ(W(/zQ wc 1

(W(y)) 1k+7+1

i
é

ITpu p < d — 2 no ceoiicray (2)
S(Wioy) +0(Wiyy) = IFWEDI + IIFWi)ll = 2(d — p = 1),

410 BMecre ¢ (4) naer
S(W') >2d—p—2>d.
Ecmm p =d—1, T0o p — 9eTHO, CIeAOBATEIHHO, l(W{z>) = r+1 — 9eTHO, U MOCKOIBKY

() = =(C"2 10 §(W(,y) = d— 2, uro Bmecte ¢ (4) Bieuer (3).
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B) L=2, R=2"wm L=4, R=4"
Ecmu p — werno, 10, Kak u B ciyuae 6), 6(W/,) = d — 2, uro Bneder (3).

Y

Ecam p — mewerno, To W(C;)u(b) = (AB)"*1, r + 1 — neuerno, otkyia
S(Wipy) +0(Wiy) =d —1,

910 Beder (3).

r) L=5 R=5.
31ech
k+r k+r
W) = @ 3. =A(Yi) © DA,
s=k+1 s=k
U, CJIeOBATEIbHO,
p
5(Wi,y) = I7(Ya) © @ F(Y5)II-
s=1

Anasnornuno mus andasura (z)

S(Wi.y) = 17(Ziny) © D7 (Z5.)

s=1

U, Kak u B caydae 6), npu p < d — 2

410 BMecre ¢ (4) mgaer (3).

Hakonemn, npu p = d— 1 umeem VV{C> =C", 5(W<'C>) = d—2, uro oudrh Biever (3).

n L=1 R=2 wm L=4, R=5".

Ecnu p — ywerno, 10, Kak u B C/ydae B), 5(W<’C>) =d — 2, u (3) BBIIIONHEHO.

Ecnu p — mederno, to W{a> = AT+, 5(W<’a>) =t, u no andasury (z) Gyjaem uMeThb
g L =1, R = 2’ rak xe, kak B caydae 0), a qug L = 4, R = 5’ rak ke, Kak B
cjlydae r):

§(Wiy) =d—p—1.

OxoHYaTEeIBLHO UMeeM
S(W') = 6(Wigy) +0(Wi,y) +0(Wigy) =p+d—p—1+t=>d.

Teopema mokazama. O

PaGora Beimosnena npu dbunancosoii mogmepxke PODU (npoextor Ne 08-01-00671,
09-01-00070) u mporpammbl (byHIAMEHTANBHLIX uccaenoBanuii OTaenenns MareMaTu-
geckux nayk PAH (npoekr «HoBble METOIBI JUCKPETHOrO aHAIN3a U KOMOUHATOPHOMN
OLTUMU3ALUK ).

Summary

A.A. FEvdokimov. Embeddings from the Class of Parametric Mappings of Bounded
Distortion.

The paper considers a wide class of the mappings defining the embedding of discrete metric
spaces and graphs. The theorem on local isometric embedding of circuit codes into Boolean
hypercubes is proved.

Key words: embedding, discrete metric space, graph, circuit code, Boolean hypercube.
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