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B pabore paccMaTpuBaloOTCa MaTPHUIIBI CAMOCPABHEHIA OJHOMEPHO-
ro curaaja (B 9acTHOCTH, pedeBoro). IIpeyraraercs MeTos HestHEHHO-
I'O PACTs?KEHUsI 9TUX CUMMETPHYHBIX MaTPHIL JIjIsl HAXOXKJIEHUS OIITH-
MaJIbHOT'O PACCTOSAHUSI MEXKJYy HUMH B CMBICJIE IIOXOXKECTH CUTHAJIOB.

KiroueBnie cioBa: O)ZLHOIVIeprIﬁ CUT'HaJI, MaTpHUIla CaMOCpaBHEe-
HUAd, HeJIMHEHOe pacTd>KeHune.

B nannoit paboTe paccMOTPEH BOIPOC HAXOXKJICHUS OIITHMAJILHOTO PACTSI-
JKEHUsT MATPUIL CAMOCDABHEHNUST OJIHOMEPHBIX CUTHAJIOB (HAIIPUMED, PEYeBbIX )
JUIST TIO/ICYETA Mephl OJIM30CTH MEKAYy HUME C IEJIbI0 MOBBICUTEL HAIE?KHOCTD
Pe3yJIbTATOB PACIIO3HABAHUSI. 3AMETHM, UTO KPATKO 3TOT METOJI ObLIT YIIOMSI-
HyT B crarbe [1], a Takke ommMcaH B COCTaBe MPOrPAMMHOTO KOMILIEKCA JIJIst
HOBBIIICHNUS HAJIEKHOCTU PACIIO3HABAHUS PEYH B CTaThe [2].

TpaauImoHHBIN TOAXO0, PeIleHns 3aJa9 aBTOMATUIECKOr0 PACIO3HABA~
HUS PEYEBBIX KOMAH]I 3aK/II09aeTC B CPABHEHNN PEYIEBOTO CUTHAJA C STAJIO-
Hamu KoManjl, (boHeM H T.1I. Takoe cpaBHEHHE JeJIaeTcsl ¢ IIOMOIIBIO METOA
JMHAMIYIECKOro nporpammupoBanust (cM. [3]). PacupocTpanéHHBIM OX0I0M
K pean3alii aBTOMATHYeCKOrO PACIHO3HABAHUS PEYU SBJISCTCA METOJ JH-
HaMu4eckoii jecdbopmanuu Bpemenu [4].

ﬂﬂﬂ yBeHI/IquI/IH H&,ZLé)KHOCTI/I PacCiio3HaBaHUd MIpeajaracTcda IpuMEHNUTDb
MeTOJ, IMHAMUYECKOTO IIPOrPAMMUPOBAHUS JIJIs HAXOXKICHUST PACCTOSIHUS He
Me}K;Ly OJHOMEPHBIMU CUTHAJIaMU, a Me}K,ZLy MaTpullaMX UX CaMOCPpaBHEHUA.

Jla/ M KOHCTPYKTHBHOE OIpejle/leHne MaTPUIlbl cCaMOCPaBHEHUs1 S
JUIST OJTHOMEPHOTO chrHaJsa s € RY:

1) Curnman pasbuBaercss Ha 1 OKOH OJMHAKOBO JJIMHBI (BO3MOXKHO, 4a-
CTUYHO NEPEKPBIBAIONTIXCH ).
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2) B kaxKJI0M OKHE ¢ HOMEPOM i = 1 ... 7 BBIYUCJSIETCS] BEKTOP IIPU3HAKOB
vi(s) € R¥ (criexTpaIbHBIX, KenCTPaIbHbIX, KO3(DMUIHEHTOB JTHHEHO-
ro IpeJIcKa3aHud U T.II. — HabOp IPU3HAKOB BHIOUPAETCS B 3aBUCHMO-
CTU OT KOHKDETHON Deasin3allin ).

3) Ha ocnose Hekoropoii Mepbl 6imuzoctu pg(.,.) (HanpuMep, eBKJINI0BOM
MeTpuKH B npocrpancrse RF) Beramcisercss paccTosHme s KasKIoi
ITapbl BEKTOPOB U3 COOTBETCTBYIOINX OKOH.

4) Ha wmecto (i,j) B MaTpuiie caMOCPAaBHEHUsI 3aHOCUTCsI BBIYHUCJIEHHOE
B II. 3 PACCTOSIHUE MEXKJLy i-M U j-M BEKTOPOM Npu3HaKoB: S(i,j) =

pr(vi(s), v;(s))-

Takum obpasom, [ CUTHAJa S, KOTOPOMY COOTBETCTBYIOT 1 BEKTOPOB
npusHaKoB v;(s) st @ = 1...n, HOIyYUM MaTPHUIy caMOCpaBHeHHs S pas-
Mepa n X n.

ITo amajornm ¢ METOOOM IUHAMUYECKOH medopMalnl BPEeMEHHU IJI OJ-
HOMEPHOI'O CUI'HAJIA, AaBTOPAMU MIPEIJIaraeTcs UCI0Ib30BaTh METO, HeJIMHel -
HOTO CxKaTus-pacTsizkenust matpuil. Heobxoanmo TakuM 0o6pa3oM yBEJIUIATH
JIBe CpaBHHBaeMble MATPUILI (6yJeM UMEHHO DPACMALUGAMb MATPHUIBI) 0
OJIMHAKOBOI'O PasMepa, YTOOLI, ¢ OJHON CTOPOHDI, 9TO PACTIKEHNE MUHUIMU-
3UPOBAJIO PACCTOSTHAE MKy STUMU MATPUIIAMHE, & C JIPYIoil CTOPOHBI, IIOCJIE
PACTSXKEHUs MOXKHO OLLIO ObI HCIIOIbL30BAThL HEKOTOPYIO (PYHKIINIO PACCTOSI-
HUS MEKJLy MATPHUIIAMU OJNHAKOBON pa3sMEpPHOCTH.

OnuieM Opoueaypy OJjs PaCTSKEeHUsl IBYX MATPHUL, CaMOCPaBHEHUS
S1, 5o (pasmepa nq Xni 1 Ny X Ng COOTBETCTBEHHO) /I HAXOXKIEHUS PACCTOs-
HUSsI MEXKIY HUME OoJiee cTporo. JIjist 3Toro crpouTcst KBaapaTHas Tabauna —
tabauna pacrsikenuit (niu tabauna myTtu) R pasmepa ny X ng, dje-
MEHTOM (%, j) KOTOPOIi sIBJisTeTcst mapa: 1) Moc/ie10BaTeIbHOCTh PACTIKEHNUIT
Rp(i, j), MUHUMHU3UDYIOIIAs PACCTOSTHUE MEXKY KBaJAPATHBIMU TOJAMATPHUIIA-
MU, JIEBBIII BEPXHUI yIoJI KOTOPBIX COBIAIAET C BEPXHUM JIEBBIM YIJIOM JJIsT
HUCXOIHBIX MaTpuIr S1, So, pasMepa ¢ X1 Aj1s1 S1 U j X j 1jist S9 COOTBETCTBEHHO,
u 2) camo 910 paccrostuue Rd(i, j).

Ormernm, uro paccrosiune Rd(i,j) MexKy KBaJIpaTHBIME IO MATPUIIA~
MU pasMmepa ¢ X ¢ it S1 U j X j jajs So — 9T0 JefCTBUTEIbHOE YHCIIO,
to ectb Rd(i,j) € R. Ilocmenosarensnocrs ke pacrszkenuit Rp(i,j) —

5TO yHopsiioueHHblit Habop nap Rp(i,j) = ((a1,b1),...,(am,bn)) Takux,
qaTo (alubl) - (171)7 (amvbm) == (7’7])7 nu (CLk,bk) 7é (ak+17bk+1)7 HquéM
0< a1 —ap < 1m0 < bgyr — b <1 gy smoboro k=1,...,m—1.

[TpeamonokuM, 910 MBI UCIIOJB3YeM Mepy Oiusoctu fi(.,.) s HaX0XK-
JICHUST PACCTOSIHUST MEXK/JLy JIByMsi BEKTOPAMU pasMepHOCTU k (3aMeTuM, 4To
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B obmem ciaydae fi(.,.) u px(.,.) — pasubie dbynkiun). Takxke Oymem uc-
[I0JIb30BaTh ODO3HAYEHUS €1, €2, ... JJISI 0003HAUEHNsT OA3MCHBIX BEKTOPOB B
MHOI'OMEPHOM IIpOCTpaHCcTBe. Torma mepBasi CTPOKa U IEPBLIi crosber Tab-
JIITBI pacTsizkeHuit R popMUPYIOTCS CJIEIYIOMIIM 00PAa30M:

Rd(L 1) = fl(Sl(l, 1)5 52(17 1))7 Rp(L 1) = (L 1)7
k k
Rd(1,k) = fi | S1(1, 1)) e, Y So(lyi)e; | + Rd(1,k—1), k> 1,
=1 i=1

Rp(1,k) = ((1,1),...,(L,k)), k=2,...,n2
Rd(m,1) = fn zm:Sl(l,i)ei, Sg(l,l)iei + Rd(m —1,1), m > 2,
i=1 i=1
Rp(m,1) = ((1,1),...,(m,1)), m=2,...,n;.

CoepzKaTeIbHO 9T0 3HAYUT, YTO JIEBbIA BEPXHUI 3JIEMEHT MaTPUIILI S KOIN-
pyercst Ha Bce KOOPIUHATHI BeKTOpa JnHbI k, 11 Ha MecTo (1, k) Tabunsr R B
KagecTBe Rd 3aHOCHTCST CyMMa PaACCTOSIHUSI MEXKJIY STUM BEKTOPOM U BEKTO-
POM TaKoi »Ke IJINHBI, SIBJISIONIEMCS HATAJIOM k-0t CTPOKHM BTOPOIT MATPUITHI
Sy pymnet k, u anciaa Rd(1, k—1) u3 kierku cieBa (s 1epBOro cToJiba Bee
AHAJIOTUIHO € TOYHOCTBIO /10 3aMeHbl S Ha S3). OHOBPEMEHHO B KayKIyIO
KJIeTKy R B KadecTBe Rp 3aHOCUTCS MyTh, IO KOTOPOMY MBI B HeE TPUIILIH,
TO €CTh HOCIEI0BATEIHHOCTh TAKUX TIap YNUCE]I, B KOTOPBIX IIEPBOE UNUCJIO OT-
BeYaeT 3a HOMep CTPOKU (Ui CTOJIBIA, YTO TO XKe CAMOe, TaK KAK MATPHIIbI
CaMOCPaBHEHUsI CHMMETPUYHbBI) TI€PBOH MaTpuibl S, & Bropoe — 3a HOMeD
cTpoku (cTosbia) Bropoit Marpuiibl So.

JL71s OCTANBHBIX KJIETOK TAOJIHUITBI PACTSXKEHUI NCTIOMB3YEeM CJIETYTOILY IO
UTEPATUBHYIO TIPOIEYPY:

1) IlycTh HaJO MOCYMTATL IyTh W PACCTOSHUE JIJIS KJIETKH C HOMEPOM
(4, 7). IlpeamosoxKum, 9To JJIst BCEX JIPYIUX KJIETOK ¢ uHjgekcamu (i1, ji)
takux, 1ro (i1,71) # (4,7), 1 < i1 < 4,1 < j1 < Jj, Mbl 3HaeM
Rp(i1, j1), Rd(i1, j1) (KaK 3al0JIHUTH TEPBYIO CTPOKY U IEPBBIHA CTOJI-
6er1, OBLIIO MOKA3AHO BBIIIIE).

2) PaccMoTpuM TpHU COCEJHHE yKe 3allOJHEHHbIE KJIETKU: C WHJIEKCAMU
(1—1,5—-1), (4, —1) u (i — 1, j). Paccunraem Tpu 3uadenns dy 1, do,1
u dj 9, KOTOpBbIe OYyT COOTBETCTBOBATH PACCTOSIHHIO MEXK/Y KBaIpaT-
HBIMH [IOJMATPUIAME Pa3Mepa i X ¢ Jyist S1 U j X j Jyist So IPH PasHbIX
HOCJIEIOBATEJILHOCTSIX PACTSIYKEHNIT 9TUX [TOJAMATPHIL, & HMEHHO:
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e d; 1: OJHOBPEMEHHOE pACTsiKeHHe Ha 1 KJIeTKYy OO€HX IIOAMATPUII
S u Ss,

e dp1: pacTsiKeHue Ha 1 KJIeTKY TOJILKO IIOAMATpPUILL S2,

e d; o: pacTsiKeHue Ha 1 KJIeTKY TOJILKO IIOAMATPUILL S .

3) ust mpumepa paccuntaeM 3uadenne di 1 (do1 1 dio pacCUNTHIBAIOTCS
anasiornano). Ilycrs Rp(i — 1,7 — 1) = (a1,b1), ..., (am,bn). Torna,
ecsii 0DO3HAYUTE epe3

m
v = Sl(i, i)€m+1 + Z Sl(i, ak)ek,
k=1

vy = Sa(j, H)emsr + D Sa(d, e,
k=1

TO PACCTOSTHUE MEXK/IY KBQIPATHBIMU IMOAMATPHUIIAMEI PA3MepPa ¢ X ¢ s
S1u j X j anst So IpH OJHOBPEMEHHOM PACTS?KeHHH Ha 1 KIeTKy obenx
roaMaTpul Oy/1eT paBHO

dig = Rd(i—1,7— 1)+ fit1 (v1,v2) .

3aMeTuM, UTO C MOMOIIBIO TaKON MPOIEAYpPhl PacIéTa 3HAYCHUI pac-
CTOAHUI MeK/y KBaJIpaTHBIMH II0/IMATPUIIAMHU PA3HOT'O pa3Mepa Mbl
YUIUTBIBAEM BCE IPOILIbIE PACTHAXKEHUS, KOTOpPbIe ObLIN 3aliCcaHbl B
PeAbIIYILYI0 KIEeTKY IIyTH, U aJbTepHATUBA BO3HUKAET TOJIBKO B BbI-
6ope pacTszKeHUs Moc/Te el KaeTKn (pacTaruBaeM obe MoJMaTPUILbD
cpagdy Ha 1 KJIETKY, WM TOJIbKO OJIHY IIOJMATPUILY; MPEJIbLIYINas 10~
CJIEIOBATENIBHOCTD PACTSKEHUN COXPAHACTCS ).

4) Ilycrs min(dy 1, do1,d10) = dap, e 0 < a,b < 1. Torna

Rd(Z,]) = da,b7Rp(i7j) = (Rp(Z - aaj - b)v (Zaj))

B wurore B nociexameit (mpaBoit HurKHeil) sideiike TaOIHIBI PACTAKEHUIT MBI
HoJIyIuM IyTh Rp(ni,ng) — mOC/IEI0BATEILHOCTD PACTSZKEHHUI, KOTOpast MI-
HIMU3UPYeT PAcCTOsSHUE MerK/ly MaTpPHUIIaMu caMocpaBHeHus Si, So.

Kak ciejictsue n3 BbINICONUCAHHOI IPOIE/yPhl HAXOXK/JICHUs ONTUMAJIb-
HOI'O PACTSI?KEHUSI CUMMETPUIHBIX MATPHUIL UMEeM CJIEIYIOILYI0 TeOPeMy.

TeopeMa 1. Caroorcrocms an20pumma (6 mepmurHar KoAUuYeCmaa onepau,uﬁ
63AMUA MUHUMYMA U HATOHCOECHUA paccmoArHUA M@Ofcay 667€m0pCLMU,) Ha-
TONHCOEHUSA ONTNUMANDHOZ0 pacmastcerus deZL’ CUMMEMPUYHBLL MAMPUY, Ca-
MOCPABHEHUA 51,52 pasmepos N1 X N1 U Ny X N9 COOMBEMCMBEHHO PABHA
O(’I’Llng).
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Onumenm mpoueaypy HOCTPOEHUs pacTAHYTLIX MaTpul, 11, T, KOTOpble
HOJIyYAIOTCsl IPUMEHEHHEM I1I0CIIe/I0BATeIbHOCTH pacTsikenuit Rp(ny, ng) K
U3HAYATBHBIM MaTpUIaM camocpashenusi Si,S3. IIycrs Rp(ni,ng) comep-
KuT m nap usjgekcos: Rp(ni,na) = ((a1,b1),. .., (am,bn)). Torga marpunst
T,,T> ¥MMEIOT OJUHAKOBBII pasMep m X m U UX 3JIEMEHTBl OIPEIeIAI0oTCs
caenytomum obpazom (1 < 4,7 < m):

T1(i,7) = Si(ai,a;3), To(i, j) = Sa(bi, bj).

Hamocsieiok 3amernm, 9To B KauectBe paccrosuus 1 (S, S2) MexKy CuM-
METPUYHBIMU MaTPUIAME caMOCpaBHeHus S, S npejiaraeTcs 6paTh He 3Ha-
gyenne Rd(ni,n2), a HEKOTOPYIO MATPUUHYIO HOPMY ¢(.) OT PA3HOCTH PACTsi-
HyTbIx MaTpul 17, Th oJHOro pasmepa:

T(Sl, Sg) = g(Tl — TQ)

Tako#t MATPUIHOI HOPMON MOXKET CJIY?KUTh, HAIIPUMEDP, MaTPUIHAST HOpMA
®pobennyca.
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