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Hpez[nomeﬁa KYCOYHO-TIOCTOSTHHAasA MOJEJIb CTPOKH, KOTOPas IO3BOJIACT OHNPEACITIUTE PACCTOAHUE
MCKAY ABYM: CTPOKaMH. Mogens MOXET UCIIOIb30BaThCS B 3aJjagax HEYCTKOI'O ITOMCKa U aHaJInu-
34 TCKCTOB, IPUMCHNMA K HUKIIMYCCKHUM CTPOKAM.

Knouesvie cnosa: CTpOKa CHMBOJIOB, ITIOCIEA0BATEIIBHOCTh, M€pPa CXOACTBA, PaCCTOAHUE, HEUCT-
KHM TIOUCK, aHAJIU3 TCKCTOB, HUKJINYCCKUC ITOCICAOBATCIIbHOCTH.

BBenenue

ANTOPUTMBI TIOMCKA U CPaBHEHHS MTOCIIEIOBATEIILHOCTEH aKTUBHO MCIONB3YIOTCS MPH padoTte
C HECTPYKTYpPHUPOBAaHHBIMH AAaHHBIMH, 00paboTKe O0MbIINX 00beMOB MH(OpMAINU, MOUCKOBBIX 3a-
mpocoB U T.1. Bo3zpocmmii 00beM nHpOpMaLuy IpeIbIBiseT Bee Ooliee BRICOKHE TpeOOBaHUS K Kade-
CTBY M CKOPOCTH Toucka. Kak mpaBuiio, Takue ajiropuTMBbl Pa3lessiOTCs Ha TPU OOJBIIMX TPYIIIBL:
aJITOPUTMBI TOYHOTO TIOMCKA MOACTPOK, HEYETKHMI IMONCK U MOUCK HAMOOJBIISH 00Imel moamocneo-
BatenpHOCTH. [locienusist rpynmna nMeeT BaKHOE 3HAUY€HHE NPH BBIYMCIIEHHM PACCTOSHUI H, TaKUM
00pa30M, TECHO CBsI3aHa CO BTOPOH.

3agaun HEYETKOro IOMCKA Yalle BCEro BO3ZHHKAIOT NPU KOPPEKUUH OIMHUOOK, (GuibTpanuu
HEXXeJaTeJIbHBIX COOOIICHNH, 00HapYy)KEHUH TuIaruaTa, IMOMCKE C y4eToM (DOpM OJHOro M TOTrO K€
CJIOBA M OCHOBAHBI Ha OTIPE/ICIICHUH PACCTOSHHS MEXKIy CTPOKaMHU. DTH METOJIbl HCIOIb3YIOTCS TaK-
’Ke M B reHeTuke. B Hacrosmell pabore mpeanaraercs MOJENb HAa OCHOBE KyCOYHO-IIOCTOSHHOM
(bYHKIMH, TO3BOJISIONIAS OMPEACITUTH MEPY ITO100HSI CTPOK CHMBOJIOB.

Teoperuyeckuii ananu3

Xoporue 0030pbI O TeMe MOUCKA MOCIeA0BaTeIbHOCTEH NpuBe/eHbl B [1-4]. PaccmoTtpum
BHayalle. OCHOBHBIE allTOPUTMEI OTPEETICHHs] PacCTOSHUS MEXAy cTpokamu. Hambonee w3BECTHBI
paccrosiHust XommuHra u JleBeHureiina, a Takske N-rpaMMel.

Paccrosinne XsMMuHTa onpenensercss Kak 4UciO MO3WIUKA, B KOTOPBIX COOTBETCTBYIOIIME
CHMBOJIBI JIBYX CJIOB OJIMHAKOBOH JUTMHBI pa3nuuHbl [5, 6]. B [1] npuBojuTcs anbrepHATHBHOE OMpe-
JeJIeHHe: eciy J1Be CTPOKH Aj 1 Aj IMEIOT OJMHAKOBYIO JUIMHY N, paccrosiHue Xemmunra dy (A;, Aj)
OMNpeNeNAeTCs KaK MUHMMAaIbHOE KOJMYECTBO IOACTaHOBOK (3aMeH), HEOOXOIUMBIX I ITPeodpa3o-
BaHMA CTPOKH A; B CTPOKY A.

Paccrosare XaMmuHTra 001a/1a€T CBOMCTBAMU METPUKH, YIOBICTBOPSIS CIEIYIONINM YCIOBUSIM:

d(x,y)>0
d(x,y)=0<=x=y
d(x,y)=d(y,x) 1)

d(x,z) <d(x,y)+d(y,2)
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OueBUAHBIM HEJOCTATKOM 3TOW MEpHI SBJISIETCS TpeOOBaHNWE OMHAKOBOW JUTMHBI CTPOK. JIto-
Oble MCKaXCHUS B BHJIC MPOITycKa KOO JHIITHET0 CUMBOJIA HE TO3BOJSIOT HCIOJIB30BaTh 3Ty MEpY.
Bropoii HemocTaTok — HEHOPMHPOBAHHOCTh: B pe3yibTaTe W JJIMHHAS, W KOPOTKas mapa CTPOK, C
OJIMHAKOBBIM KOJMYECTBOM Pa3IHYaIOLIMXCs CHMBOJIOB, UMCIOT OJIHO M TO )K€ 3HaueHue dy. DTy mpo-
OJ1eMy JIETKO MPEO/I0JIEeTh, HOPMHPYSI IO JJIHHE CTPOKHU: dy/n.

Paccrosiue JleBenmteitna d, (A, Aj) onpenensercst Kak MUHIMAIbHOE KOJIHYECTBO ONCpALIHii
BCTaBKH, yJalleHHs JIMOO 3aMEHBl OJIHOTO CHMBOJIA HA JPYroid, HEOOXOIUMBIX AJIsl IPEBPAICHUS O~
HOM cTpokH B apyryto [7]. B [1] paccrosinue JleBeHIITEiHA YIUTHIBACT TOJBKO ONEPALUH yIAJICHUS U
BCTAaBKH, a PACCTOSHHE, YYUTHIBAOIIEE €Ile U 3aMeHy (T0ICTAHOBKY) HA3bIBACTCSI PACCTOSHHEM Tpe-
oOpaszoBanmus e (A;, Aj). Paccrosans d. u de sBistroTest MeTprukaMu. Kitaccnueckuit anropuT™ BbIYHC-
neHus paccrosHus JleBeHmTeliHa uMeet ciokHOCTh O(MN) [ist CTPOK UTMHON M U N. 3HaYMUTeAbHAS
YacTh WCCIICAOBAHUN MOCBSIICHA CHU)KEHUIO CIIOKHOCTH AJITOPUTMOB 3TOTO THIIA, IS JIYYIIUX H3
HHX CIOKHOCTB jocturaet O(n+m). [Tpumepom Takux paboT MoryT sBisThes [8, 9].

Hepmoctatku 3Tol Mephl: TpU MEpPECTAHOBKE MECTAMHU CIIOB WM YacTel . CIIOB MONYYaroTCs
CPaBHUTEJIBHO OOJIBIINE PACCTOSHUS, PACCTOSHUS MEXy COBEPLICHHO Pa3HBIMH KOPOTKUMU CJIOBAMH
OKa3bIBAIOTCS MEHBIIUMHE, YeM PACCTOSIHUS MEKIY OYCHb MOXOKUMH JUTMHHBIME cIIOBaMH. BTopoii
HEIOCTATOK TaK)Ke YCTPaHIETCs HOPMUPOBKOM TIO UTMHE CTPOKH.

O6o6menneM paccrosaus Jlepenmmreiina dy, (Aj, Aj) ABIAeTCS HCMOIb30BAHIE MAaTPULIBI BECO-
BBIX KO3(D(DUIIMEHTOB /ISl 3aMEHBI CHMBOJIA | CHMBOJIOM . DTO pacCTOSIHUE OYAET SABIATHCS METPUKOM
TOJILKO €CII MaTpHIla BECOBBIX KOA(pGuIeHToB cummerprydHa [1]. YacTHbIM citydaeM OyneT Bapu-
aHT, YYUTHIBAIOIIUI BEC JIJISl KAXKJ0M U3 ONepalnil, BHE 3aBUCUMOCTH OT 3aMEHSEMOro cuMBoia. JlJis
BBIYUCIICHHS PACCTOSIHUS C MCIOJIL30BAHUEM BECOBBIX KO3((HUIIUEHTOB, HCIOIB3YIOT aNropuT™ Bar-
Hepa-Duiepa.

Eme omuoit momudukaiueit spiusercs paccrosuue [amepay-JIeBeHInTeiiHa, B KOTOPOM [10-
MOJTHUTEJIHO YYUTHIBAIOTCS M OTIEpalii MEePeCTaHOBKU (TPAHCIIO3UIMH) JIBYX COCEIHUX CHMBOJIOB;
n-rpaMmmamu (Q-rpaMMamu) Ha3bIBAIOT MHOXECTBO IMOJCTPOK JUTMHBI N UCXOMHOW cTpoku. OneHka
paccTosiHUSl TPOM3BOAMTCS HAa OCHOBE IOJICUETA KOJIMYECTBA Pa3IHYAIOIIUXCS N-TpaMM JaHHOTO
MHOXxecTBa. OHO# 13 6a30BBIX paboT B 3TOM ObMacTh sBisercs [10].

I[ToMUMO paccCMOTPEHHBIX, JUISI HEUYSTKOTO MOUCKA UCTIONB3YIOT TAKKE aJrOPHUTMbI HA OCHOBE
MoncKka HauOoJbLIeH o0IIel MoANOoCcIea0BaTEeIbHOCTH, Y KKOHeHa-Maiiepca, paciupeHusi BHIOOPKH,
TPUAHTYJISIHOHHBIE, CYy(dHUKCHBIC, TpePHUKCHBIC WK rie-1epeBbs, XenpOBaHHeE.

OTnenbHbIC aNTOPUTMBI MOUCKA MOJACTPOK JTUOO WX BUJBI, a TAKXKE BapPUAHTHI pPeau3aiud
paccMatpuBaroTes B [11-14]. K anropuTtmMamM Moucka TOYHOTO BXOXKACHUS CTPOK OTHOCST aITOPUTMBI
Kapma-Pabuna, Kayra-Moppuca-IIparra, boiiepa-Mypa u ero mogudukanuu, Jlemenku-beiiza-Srca-
l'oHHeTa, MOKUCK PETYISAPHBIX BHIPAKEHUN C MCIOJIB30BAHHMEM KOHEYHBIX aBTOMATOB, METOJbI, OCHO-
BaHHbIC HA OUTOBBIX OMEPAIUIX, AITOPUTMBI TIOUCKA MHOXeCTBa MOACTPok Axo-Kopacuk, Kommen-
na-Yonrepa u gp. [louck HauOombled 0OIIel MOANOCISIOBATEILHOCTH BBITOIHIIOT AITOPUTMBI
Xemibepra, Xarara-1llumanckoro, Mareka-Ilatepcona u ap.

MeToanka

Bce ykazaHHBIE anrOpUTMbI pacCMaTpPUBAIOT LETIOYKY CHMBOJIOB (CTPOKY) Kak MHOXECTBO
CUMBOJIOB. BMecTe ¢ TeM, eciii Kax10My CUMBOJLY IIOCTaBUTh B COOTBETCTBHE HEKOTOPOE YMCIIOBOE
3HA4YEHHUE, TO CTPOKY MOXKHO OIUCATh KyCOYHO-TIOCTOSTHHOM (pyHKIMEH

ki, ecmm 0 < X < %
K, X < X< X
A(X) _ 2 CCJIn 1 2 ' (2)

Kiy s €CITH X1 < X < Xp

rae M — KOJIMYECTBO CUMBOJIOB B CTPOKE, X1, Xp, ... , Xm-1 — [PAHUILIBI CMEKHBIX CUMBOJIOB, U Xy — JJIU-
Ha CTPOKH. [|JI1 BO3MOKHOCTH CpaBHEHUS IIETI0YEK HOpMaIu3yeM (DyHKIIHIO 110 JITTHHE CTPOKU:
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X
ky, ecomm 0 < X < L
Xm
X X
Ky, eciu A <x< 2
A(x) = Xm Xm (3)
X
Kn, ecmn —0=L < x <
Xm
rae X = [0, 1).

[MonoOHas HOpManW3anus AeiaeT MOJENb WHBApPUAHTHOW K pa3mepy cTpoku. Onpeaenum
¢bynxuuio Ejj nByx nenovek A; u Aj kak

1, ecmn A (X) = Aj(X)

E i(x)=
"J( ) 0, eciin nHAaYE

€)
Torna B KAQ4YCCTBEC paCCTOHHI/IH MOXKHO HUCITIOJb30BaATh
1
dpc (AL A)) =1 [ E; j(A (), Aj(x) dx.
x=0

OpHako, AN CTPOK pa3HOW AJMHBI WHTEPBAJbl, COOTBETCTBYIOIINE OJHOMY CHMBOIY, pas-
JIUYHBI 110 JuinHe. [To3ToMy (QYHKIMIO pacCTOSHUS HEOOXOAUMO ONPEACAUTh C yUeToM caBuUra A u A,
OTHOCHTENBHO Apyr Apyra. Ilycts U — caBur ctpoku A; oTHocutedbHO A , U = [-1, 1). Onpenenum

1

dynkmo cootsercteus M;j nerouex cnemyrontum obpasom: M, ; (U) = I E i (A(), A (x+u))dx,
x=0

torna paccrosuue Upc (A, A)) =1—max(M, ;(u)) .

B Takom Buze MoJenpb yke MOXHO MCIOIb30BaTh, OJJHAKO TOYHOCTH BBIYMCIICHUNA MPHU 3TOM
3aBHCHT OT LIara quckperusaunuu. M3 onpenenenus gpynkiuu E;j ciemyer, 4to oHa sBiseTcs Kycod-
HO-TIOCTOSTHHOH. [10CKONTbKY WHTETpal OT IMOCTOSHHOW BEIIMYHMHEI SBIISIETCS JTHHEHHOU (YHKIMEH, TO
¢yskms coorBercTBust M;j(U) OynetT SBIATHCS KyCOYHO-TUHEHHOM (QYHKIHEH, TIPH 3TOM MOXHO I10-
Ka3aTh, YTO OHA HempepbiBHA. CaefoBaTensHo, GyHKIMA cooTBeTcTBHA M;j(U) JOCTHraeT MakcUMyMa
B TOYKaX M3MEHEHUS yTIIOBBIX KO3()(UIMEHTOB Ha KOHIAX COOTBETCTBYIOIINX MHTEpBajoB. Onpexe-
JIUM 3TH TOUKH.

VYurewm, 4TO AJTMHA KaXKAOTO HHTEpBAJIa CTPOKH oJnHaKoBa. [Ipu 3TomM 0oOpaTnM BHEMaHKE Ha
TOT (paKT, 4TO CYIECTBEHHBIMH SIBIISTFOTCSI TPAHUIIBI TOJILKO TEX TIap UHTEPBAJIOB, 3HAUeHHS (PyHKIHN
Ai u A; Ha KoTOopbIX coBmnagaroT. Ilycte X — MHOXECTBO TOYeK paspbiBa (GyHKIMH A:

X ={x

.
. 1=0,1,...,m}. Torma muO)kecTBO Uij TOYEK M3MEHEHHMS YIJIOBBIX KO3(D(HUIMEHTOB

¢dynkuu M;j(u) onpenensercs ciegyromuM oopa3om:

Ui j =4 1 = x5 % < X(A) x5 € X (A7), A () = Aj (x;)

mbo A(%iq) = Aj(X;) (5)
m6o A (%) = Aj(Xj_1)}-

AIII)TepHaTI/IBBI YUUTBIBAKOT NIPCPBIBHOCTH q)YHKI_[I/II/I B TOYKC pa3pbiBa. MoxHo OTMCTUTB, YTO

Ui,j Q{

iI—IC)K—(rn’n)' kZO, 1,...,HOK(m,n)}, (6)

3necr HOK — nanmenblee obiiee kpatHoe. B 3Tom cityyae paccrosiaue OyieT BEIYUCIISATHCS
cienytounm obpazom: dpc (A, Aj) =1—-max(M; ;(U; ;)). Hcnonssosanue (6) B anropurme pacyera

ABJIsAEeTCA OoJiee IIPOCTBIM, HO U HECKOJIBKO M30BITOYHBIM CITOCOOOM BBEIYHCIICHHUS pacCToAHUA.
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[IpensoxkeHHOE pAcCTOSHUE OYIET ABIATHCS METPHUKOM. JIoKaxeM 3T0.
IMockonpky E(X) < 1ux = [0, 1), o M(u) < 1, u, cnenoBatensHo dpc(Ai, Aj) > 0. dpc(Ai, Aj)) =0
TOT/Ia M TOMBKO Torma, korma MaxX( M ; (U, 1)) =1. Mockonsky mpu mo6om U, oTmiasom ot 0, cTpo-

KU HE TOJIHOCTBIO CpaBHUBAIOTCs IpyT ¢ apyrom, To M(u #0) < 1. CriemoBaTesIbHO, pABSHCTBO €MHH-

1

e MOXET MMETh MecTo Tonbko mpu U = 0. Torma I E ;(A(X),A(x))dx=1. U3 onpenenennus
x=0

¢bynkuuu E (4) caenyer, 4To JaHHOE paBEHCTBO BBINOJIHAETCS TOT/A M TOJIBKO TOTAa, Korga A = A;.

PaBenctBo dpc(Ai, Aj) = dec(Aj, Aj) amemenTapabeIM 06pa3oM cBoautcs k E(A;, Aj)) = E(A;, A),
BEPHOCTh KOTOPOTO cienyeT u3 ompeneneHus yukiuun E (4). JlokakeM CBOWCTBO TPEYroidbHUKA
d(x,z) <d(x,y)+d(y,z).

He3aBucumo ot casura U, mpu KOTOPOM JOCTUTAETCS MakcUMyM M, Bce MHOMKECTBO TOYEK
bynxuun Ay, Ay, A, OyaeT cocToaTh U3 ToueK MHOKeCTB X, Y, Z He COBNAJAIONINX HHU C OTHOM M3 JABYX
OCTaBIIMXCS CTPOK, MHOXECTB XY, XZ, YZ COOTBETCTBEHHO U3 TOUYEK, COBIABITUX TOJIHKO IS CTPOK X
nY, XU Z Y UZCcOoOTBEeTCTBEHHO U XYZ, cocTosIee U3 TOYEK, COBMABIINX Y BCEX CTPOK.

-

Puc. 1. MHOXecTBa TOUeK

IMpu stom  Bemogdssercs:  |[X| +[XZ|+ XY+ |XYZ| =1, |Y|+|YZ] +|XY|+|XYZ|=1,
|Z] + |XZ| + |YZ]| + |XYZ| = 1. Kpome Toro , dpc (X, Y) = 1 — [XY| — |XYZ|, dpc (X, 2) = 1 — |[XZ| — |XYZ],
dec (v, 2) = 1 — |YZ] — |XYZ|. BbImOJHHB COOTBETCTBYIOIYIO TIOJICTAHOBKY, IIOJy4aeM:
1—XZ| - IXYZ| <1 —|XY|—|XYZ| + 1= |YZ| — |XYZ|, ortyna — |XZ| < 1 — |XY| - |YZ| — [XYZ]|, u, Hako-
Her, — [XZ| < 1 Y.

Tak Kak JuiMHA JI000TO ydacTKa CTPOKH HE OTpHIATe]bHA U HE MpEBbIMIaeT 1, TO mpaBas
YacTh HEPABEHCTBA BCEr/la HEOTPHIATENIbHA, JIeBasi — HE MPEBbIIIAeT Hy 1. TakuMm 00pa3zom, JoKasa-
HO, YTO TPEJIOKEHHAsT (yHKIUS PACCTOSHUS SIBISICTCS. METPUKOIA.

OlleHUM BBIYHCIIATEIBHYIO CIIOXKHOCTh MOJYYCHHON MOeNd. AJITOPUTM BKJIIOYaeT B cebs
BBIYKCIICHHE MHOKeCTBAa U ¥, B COOTBETCTBHH C KOJMYECTBOM DIIEMEHTOB JTAHHOTO MHOYECTBA, pac-

yera QyHKuMd M u BeIOOpa MakcumanbHoro 3Haderus: (M) =2(m+n)+ |U |k(m +n)+ |U| :

31eck M U N — KOJIMYECTBO CHMBOJIOB B CPAaBHUBACMBIX IETIOUYKaX, K — HEKOTOPbIN KO3 durm-
€HT, YYUTHIBAIOLIMI KOJIWYECTBO OIEpalrii O BBIYMCICHHIO YaCTUYHON CYMMBI IPH pacueTe 3Hade-
g Gyskuun M. MomHocTe MHOKecTBa U He mpeBBICHT MN Uit TPOW3BOJIBHBIX IenodeKk. Takum
00pa30M, BEIUHCTHTENBHAS CI0KHOCTS TIPEIOKEHHOro anroputya O(m?n).

3KCHepHMeHTaJILHaH HyacTtb

CpaBuum pacctosiaus dy, d. u dpc, @ Takke HOPMHPOBAHHOE PACCTOSHHE XOMMHUHTA Oy« U
HOpMHpOBaHHOE paccrosaue Jlesenmreiina d, . Paccrosaue JIeBenmTelina OyaeM CYMTATh ¢ UCIIONb-
30BaHHEM OIlepaIuil yaaaeHus, 100aBIeHIS 1 3aMeHBI. by/1eM BBITIOHATH MPOBEPKH IS CIIy4aeB He-
COBIAJIAIONINX CHMBOJIOB, IIPOMYIICHHBIX (I00aBICHHBIX) CUMBOJIOB, IEPECTABICHHBIX CHMBOJIOB.

OO6o3HaunM cpaBHUBaeMble CTPOKH A u Aj. JIns BceX SKCIEPUMEHTOB OyAeM CUMTaTh, YTO
BCE CHMBOJIBI KaXJI0W W3 CPABHUBACMBIX CTPOK OTJIMYHEI JAPYT OT APYTa, U BCE CHMBOJBI CTPOKHU A;
COBIIAJAIOT C COOTBETCTBYIOLIMMU CUMBOJIAMH CTPOKH Aj, HCKIIIOUas mposepsieMblil cirydail. Hanpu-
Mep, TIpY MPOBEPKE OTCYTCTBHUS CUMBOJIA B cepeanHe cTpoku, ctpoka A; = ABCDEFGHIJKL, ctpoka
A; = ABCDEFHIJKL.
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Jlns cTpok ofuHaKoBOU JutuHBI N = |Aj| = |Aj|, 1 KoIHMYecTBa OTINYHBIX CUMBOJIOB K, B OlMHA-
KOBBIX TIO3HMLHSAX CPAaBHHBACMBIX CTPOK, HE3aBHCHMO OT HX IIOJIOXKCHUS B CTPOKE PaCCTOSHHE
deszk, dH*=dL*=de=k/n.

[Tycts |Ail = n, |Al = m, u n > m. Takas cuTyalnust COOTBETCTBYET NPOIYCKY (J0OABIECHUIO)
cuMBoJIOB. ITycTh K = N — M, mpomyIiieHHble CHMBOJIBI HAXOSITCS IPYT 3a JPYrOM U B CAMOM Hadalie
cTpoku (JInbO B caMOM KOHIIE, uTO 3kBuBasieHTHO). Toraa d, = K, d .~ = k/N. dpc UMeeT CIoKHYIO 3aBH-
cuMOCTbh OT BenmnuuHbI K: dpc = 1-1/n ipu K = n—1, dpc = 1-2/n mpu k = [n/2, n—2], u HenuHelHbII Xa-
pakrep Ha yuactke K = [0, n/2). I'paduku 3aBucuMOCTEl MpUBEICHBI Ha PUC. 2, d.

ITycts |Ail = n, |Aj] = n—1. Takas cuTyauust COOTBETCTBYET HPOITYCKY (IOOABICHHIO) OIHOTO
cumBodia. Ilycts | = 1, 2, ..., N/2 yka3pIBaeT Ha MO3WIMIO MPOMyIIeHHOro cumBosia. Torma dp = 1,
di~ = 1/n. dpc = nf4(n+1), eciu N — vetHO, U Upc = (N+1)/4Nn, eciu N — HeuetHo. [Ipu aTom HU 0, HU
dpc HE 3aBUCAT OT MO3MIMHU MPOITYIIEHHOTO CHMBOJIA.

4 | d
dlpc,;rx=50 e
d —
08 ro,n=20 L] 08
dpc,ple()

06 / 08

/ dpc,n:S,//
04 04 \\

<. -

/ - S N Apc

0.2 02
P
[i] 032 04 06 03 1 2 5 a0 60 90 120 150 180
A0JA yOaleHHBIX CHMEOJI0B AJHHA CTPOKH
a 0

Puc. 2. 3aBucumoctu d» 1 dpc 115 Citydacs
K mpomyiieHHbIX CUMBOJIOB (&); mpomycka (100aBieHus) cumBoia B no3uimu K (6)

Paccmorpum cirydaii nukimmgeckoro capura. B atom cirydae n = |Aj| = |Aj. Iycts i =12, ..., n-1
yKa3bIBaeT HA KOJIMIECTBO MUKINIECKH CABUHYTHIX CMMBOJIOB. Torma dy = N, d. = 2 min(i, n-i). dy~ =1,
di~ =2 min(i/n, 1-i/n). dpc = min(i/n, 1-i/n). B 3Tom city4yae dpc CHMMETPUYHO OTHOCHTEIBHO CEPEIHBI
CTPOKH ¥ POBHO B/iBOe MeHblIle d; = I'pahukn 3aBrucMocTeil IprBeIeHbI Ha pUc. 3, a.

Ctpoky Aj MOXKHO IPEACTaBUTH KaK KOHKaTeHauuro noactpok A; = afyde. Ilycts crpoka A
HoJTy4eHa U3 CTpoKU A; IyTeM MepecTaHoBKH noanenoudek Aj = adyPe. s ynpouenus Oyaem cuu-
TaTh, YTO JIJTMHA MEPECTABISIEMBIX MMO/IICTIOYEK oiHaKoBa |8 = |B| = K, u oHH pacmooxKeHbl CHMMET-
PHYHO OTHOCHTEINILHO IIEHTPA CTPOKH, T.€. || = |¢| = i, mpruem |y| = 0, eciiu N — yeTHO, u |y| = 1, ecau n
meuetnoe. Torma dy = dp = 2K. dy« = di» = 2k/Nn. dpc MMeeT crieayronyo 3aBUCUMOCTB: Upc = 2K/N tipn
k = [0, n/3] udpc = 1-k/n mpu k = (n/3, n/2].

d dege 4
;-

dype=dp+
08 08

08 06 s

04 04

02 ~ 02

0 0,1 02 03 04 05 08 07 03 e 0 005 01 015 02 025 03 035 04 045

[0 CARMTA HOJIE TIEep i mogeTpOKH

a o
Puc. 3. 3aBucumoctu dyx, dy« n dpc st cayuaen
[UKIHIECKOTO caBura K cumBoioB (a); mepecTaHOBKH MOACTPOK THHOM K crMBOITOB (6)
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Pe3ynabTaThl M BX 00cy:KaeHHE

B cityyae npomycka (no6asienus) K cumBoiioB (puc. 2, a) pu kK>n/2 paccrosiane Dpc siBisieT-
Csl MOCTOSTHHOW BeMUYUHONW. OOBSICHUTH 3TO JOCTATOYHO Jierko. [Ipu Takom K ofqHa cTpoka B 1Ba U
Oonee paza KOpoye, COOTBETCTBEHHO Kbl ()parMEeHT BTOPOH CTPOKH IPH BBIYUCICHHU PACCTOS-
HUS TIEPEKPHIBAET HE MEHEe YeM J[Ba CMEXXHBIX (pparMenTa mepBoi. [IockoIbKy BCe CHMBOIBI OTIHY-
HBI IPYT OT JIpyTa IO YCIOBHUIO MPOBECHHS SKCIIEPUMEHTA, TO B PE3YJIbTaTe HE3aBUCUMO OT BEIHMYH-
HBI C/IBUT'a HEBO3MOXKHO COBMajieHHe Oojiee YeM Ha JBYX cOoceqHHMX ydacTkax. COOTBETCTBEHHO AJIS
00JIBIITUX CTPOK (N—>00) Ha 3TOM y4acTke Upc —>1. DTHM CBOHCTBOM MOKHO BOCIIOJIB30BATHCS TSI CO-
KpallleHHs BpeMeHH padOoThl allTOpUTMa Ha OOJBIINX CTPOKaX.

B otninume ot paccrosiHus JleBeHInTEHA, TPEAIOKEHHAs MOJIEb HEIUHEHA, U y>Ke TIpU OT-
anaun 10-20% B AaMHAX CTPOK MOJIYYEHHOE PACCTOSIHHME OJIM3KO K MakCHMAabHOMY. JTO CBOHCTBO
MOJXKET OBITh ITOJIC3HBIM JJISl 33]1a4, B KOTOPBIX OJU3KMMH MOXXHO CUMTATh TOJILKO CTPOKH C MHHH-
MaJbHBIMU OTIHYUSMH.,

Ilo3umst OAHOTO TMPOITYIIEHHOTO CHMBOJA HE BIHSET HAa PACCUYUTAHHOE PACCTOSTHHE
(puc. 2, 6). lns 60mpimx ctpok (N—o0) dpc —0,25. DTO 3HAUCHHUE MOKHO YCIOBHO CUMTATh «IITPa-
¢dhom» 3a mpomyck (106aBIIeHNE) CHMBOIIA.

B cnydyae mMKIMYECKOro CHBUTA TMPEIUIOKEHHOE PACCTOSHHE MEHbIIe paccTosHus JleBeH-
mTeiHa B /iBa pasa (puc. 3, @), 4To MO3BOJISIET pacCMaTpUBaTh MOAETb Kak 0oJee MOIXOASIIYIO IS
PpaboTHI C MUKIMYECKUMH ITOCIIEA0BATEIIEHOCTSMH.

MogenupoBaHue MepecTaHOBOK MOJICTPOK (pHcC. 3, 6) MO3BOJSET cAeNaTh BBEIBOA O TOM, YTO
NpEeJIOKEHHAs MOJENb B MEHBIIEH CTEIIEHH, 10 CPABHEHUIO C paccTOsSHUEM JleBeHITelHa, ToABED-
JKE€Ha TOMY HEJOCTATKY, UTO IPHU MePECTAHOBKE MECTAMH CJIOB MJIM YaCTEH CJIOB MOIyYalOTCsl CPaBHU-
TEJBHO OOJIBIITNE PACCTOSHHUS.

Ha cnabonogoOHbIX yyacTkax KOJMYECTBO AJIEMEHTOB MHOKecTBa U CyIIeCTBEHHO CHUKAET-
Csl IO CPaBHEHUIO C MaKCHMaJbHON OIIEHKOMW, a Ha ONM3KUX (pparMeHTax — NpuOIMKaeTcsl K Hel, mo-
CKOJIBKY JAaHHBIA MMapaMeTp 3aBHUCHUT OT KOJMYECTBA OJMHAKOBBIX CHMBOJIOB B CTpoke. Takum obOpa-
30M, €CJI BEPOSATHOCThH COBIIAJICHUS CTPOK HEBBICOKA, BBITOAHEE MPH pacyeTe UCIOIb30BaTh TOUHYIO
dopmyiny (5) moucka semeHToB MHOXecTBa U,

HHuTepecHbIM CBOMICTBOM MOJIENH SIBIISIETCS] TO, YTO OHA HE TpeOyeT COOMI0ACHUS YCIOBHS pa-
BEHCTBA BCEX YYACTKOB ISl KAXKI0T0 CUMBOIA. DakTHuecky, [UIMHA Y4acTKa, COOTBETCTBYIOIIETO OJ1-
HOMY CHMBOJY, MOXKET OTJIMYAThCSI OT JUIMHBI Y4aCTKa, COOTBETCTBYIOUIETO JAPYIrOMY CHMBOIY. DTO
CBOWCTBO J1eJaeT BO3MOXKHBIM MCIOJIB30BaHKE JAaHHON MOJENHU B 3a/1a4aX Paclio3HaBaHWs, OCHOBAH-
HBIX Ha CTPYKTYPHOM (CHHTAKCHYECKOM) TTOIXOJIE.

Mojens JIeTko alanTUpOBaTh JUIsl CPABHEHHS TUKJINYECKUX MTOCIIEeJOBATENILHOCTEH, ISl 3TOTO
byuxims (3) 1o/mKHa ObITH NEPENMcana Kak nepuoaudeckas ¢ nepuogaom 1. Heo6xoaumMocTs B Takoi
MOIM(UKAIMH MOYKET BO3SHHKHYTh B HEKOTOPBIX 3ajiauax reHeTHKH [4], B 3amauax pacrio3HaBaHHsI
00pa30B 1 00pabOTKH W300paKECHHUIl, B YaCTHOCTH, B TEKCTYpHOM aHanu3e [15]. YuutsiBas, uTo Mo-
ACJIb MCHEC YYBCTBUTECI/IbHA K HUKIINYCCKOMY CABUTY, a TAKKE HAJIMIMNEC BO3ZMOXHOCTHU 0606HICHI/I$[ Ha
MIPOM3BOJIBHBIE [UTAHEI (pparMeHTOB, UCIOJIH30BAHUE MEPUOINISCKON MOTUGPHUKAIINN MOJIETH Tpe/-
CTaBIIAETCS BEChMA MEPCIIEKTUBHBIM.

3akiIo4yenne

B pabote mpemioskeHa MOAeIb CTPOKH CUMBOJIOB, KOTOPasi TIO3BOJISIET ONPENENIUTh PacCTOs-
HUE MEXAy IBYyMs CTpokaMu. Mojenb OCHOBaHa Ha NPEJCTABICHUH CTPOKM B BUAE KyCOYHO-
MTOCTOSTHHON (DYHKITMH, TTO3BOJISIET CPAaBHUBATh CTPOKH PA3HOM JJIMHBI, JIETKO afanTHpyeTcs AJs pa-
OOTHI C IUKINYECKUMH CTPOKAMHU.
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FUNCTION OF DISTANCE BETWEEN THE STRINGS BASED ON PIECEWISE
CONSTANT MODEL

V.A. PRYTKOV

Abstract

A piecewise model of a string which allows to define a distance between two strings is pro-
posed. The model can be applied to problems of fuzzy matching and text analysis and the model can
be used with cyclic strings.
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