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AnHoTamms. B crarbe vccnenyercs 3agava aHau3a perysipHOCTH MHOTOMEPHBIX MaTpHIl, OCHOBAHHOH Ha
TIOBTOPSHNH 3HAUYMMBIX (HE ITyCTHIX) CHMBOJIOB B sTUeHKax MaTpuIlbl. Takoe MOBTOpEHNE 03HAYAET, YTO IPH
C/ABUTE MaTpPUIBI 110 OMHONH WM HECKOJIBKHM €€ KOOpAWHATaM HEKOTOphle 3HAUYMMbIE CHMBOJIBI
coxpaHsforcs. Js KaXJIoro cABWTA, IOBTOPSIOIIETrocs I pa3, BBOAUTCS YHCIO PETYISIPHOCTH Kak
MIPOU3BE/ICHNE IS, TIe S YHMCIO 3HAYMMBIX CHMBOJIOB COXPAHSIONIIMXCS MPU BCEX I TIOBTOPEHUSX CIBHIA.
BBopsiTCst 1BE YMCIIOBBIE XapaKTEPUCTHKU PETYISIPHOCTH MATPHIIBL: CyMMa PETYISIPHOCTH U K03 GUIUEHT
perymsipHoctd. CymMMma peryisipHOCTH OINpeAeNseTcss KaKk CyMMa 4YHWCeNl pETYISIPHOCTH TpPU  BCeX
BO3MOXXHBIX CIIBHT'aX MaTPHIBI U MO3BOJISIET CPAaBHUBATH PETrYJIIPHOCTh MaTPHIl OTHONW (OpPMEIL, T.e. OTHOM
pa3sMepHOCTH M OJIHOTO pa3Mepa C OIMHAKOBBIM DACIIONOXKEHHEM HemycThIX cuMBONOB. Koag¢uument
PEryIsApHOCTH MO3BOJISIET CPaBHUBATh PErYIAPHOCTh IPOM3BOJBHBIX MATpUIl M ONPENENseTcs Kak
MPOLIEHTHOE OTHOLIEHHE CYMMbI PEryJISPHOCTH MaTpPHULBI K CyMME PEryJsIpHOCTH «CaMOil PerysisipHO»
MaTpulbl (BCe 3HAYMMbIE CHMBOJIBI KOTOPOH OJMHAKOBBI) TOH ke (opMbl. I[IpeutokeHbl anropuTMbl
BBIYUCIEHHS CYMMbl M KO3((HIMEHTa pEryIsSpHOCTH MaTpHIbl, KOTOpble OBUIM pEaM30BaHbl B
KOMIIBIOTEPHBIX IIporpamMMax. B kadecTBe mnpukiagHod o00JIaCTH B CTarhe HCIOIB3YETCS aHAIM3
PETYISIPHOI CTPYKTYPBI CTUXOTBOPEeHUH ApeBHekHTakickoro «Kanona ctuxoBy» (L[Llu y3un). CTUXOTBOpEHHE
NPEJICTABIIACTCA YEThIPpEXMEPHON MaTpuIeH, eé KOOpAMHATHI — 3TO cTpoda, cTpoka B crpode, CTHX B
CTpPOKE U HMeporyiu( B CTHUXE; IYCThIE CUMBOJIBI BEIPABHUBAIOT pa3Mepbl CTUXOB, CTPOK U cTpod. B crarse
MPUBOIATCS 0000MIAIOIME PE3YIIbTaThl KOMIIBIOTEPHBIX KCIEPUMEHTOB CO BceMH 305 CTHXOTBOPEHUSIMU
Llu y3una.
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Abstract. The paper investigates the problem of analyzing the regularity of multidimensional matrices
based on the repetition of significant (non-empty) characters in the matrix cells. Such a repetition means
that when the matrix is shifted along one or more of its coordinates, some significant characters are
preserved. For each shift repeated r times, the regularity number is entered as the product of rs, where s is
the number of significant symbols that persist for all r repetitions of the shift. Two numerical characteristics
of matrix regularity are introduced: the regularity sum and the regularity coefficient. The regularity sum is
defined as the sum of the regularity numbers for all possible matrix shifts and allows you to compare the
regularity of matrices of the same form, i.e. the same dimension and the same size with the same
arrangement of non-empty characters. The regularity coefficient allows you to compare the regularity of
arbitrary matrices and is defined as the percentage of the sum of the regularity of a matrix to the sum of the
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regularity of the "most regular” matrix (all significant symbols of which are the same) of the same form.
Algorithms for calculating the sum and regularity coefficient of a matrix are proposed and implemented in
computer programs. As an applied area, the article uses the analysis of the regular structure of the poems of
the ancient Chinese "Canon of Poems" (Shih-ching). The poem is represented by a four-dimensional matrix,
its coordinates are a stanza, a line in a stanza, a verse in a line, and a hieroglyph in a verse; blank characters
equalize the sizes of verses, lines and stanzas. The article presents generalizing results of computer
experiments with all 305 poems of Shih-ching.

Keywords: multidimensional matrices, regularity, repetition of meaningful symbols, Classic of Poetry,
Shih-ching, F#€, parallelism in poems
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1. BeedeHue

Cratbsl IOCBSIIIIEHA UCCIIEOBAHHIO PETYISIPHON CTPYKTYpPBhl MHOTOMEPHBIX MaTpHI], OCHOBAaHHON
Ha NOBTOPEHMUHU CHMBOJIOB, PACIIONIOKEHHBIX B SYeiKax MaTpHibl. KpoMe 3HaYMMBIX CHMBOJIOB,
STYEUKHU MaTpulbl MOTYT COACPIKATH ITYCThIE€ CUMBOJIBI; Pa3MEPHOCTH U pa3sMEp MaTpULlbl BMECTE
C pacIONIOKEHNEM MYCTHIX CUMBOJIOB ONPENENSIOT KiacCc MaTpull oJuHaKoBor (opMebl. Llenbro
ObUIO OIpe/IeieHNe 4YHCIOBOM XapaKTePUCTHKH PErYISPHOCTH, KOTOpas TIO3BOJIsUIA OBl
CpaBHHMBAaTh PEryJSIPHOCTh MATpPHUI] OJMHAKOBOW (POPMBI, a TAK)KE YUCIOBOM XapaKTEPUCTUKH,
HO3BOJ'I$IIOH_ICﬁ CpaBHUBATH PEryIAPHOCTb IMPOU3BOJIBHBIX MATpHl, B TOM YHUCJIC, HMCIOMINX
pasznyio dopmy.

Orta 3aJa4a BO3HUKIIA IIPH CTPYKTYPHOM aHaJIM3€ CTUXOTBOPEHUM ApeBHeKuTaiickoro «KaHoHa
cruxoBy — [lu ysunis & (npyroi, pactpocTpaHéHHbIN, HO HE TOYHbIN, mepeBon — «Kuura
[ecen»). M3BecTHO, YTO B 3THX CTUXOTBOPEHMSX MOMHUMO pudm (Bce cruxu [lu [3una
puhMOBaHHbIE) MHOTO HAPAJIIEIU3MOB, B TOM YHCIIE IOCTPOCHHBIX Ha MOBTOPEHUH HepOrindoB
U TPYII ueporingoB, KOTOpoe MbI OyaeM Ha3bIBaTh PETYNIAPHOCTBIO. 3ajada 3aKioyaeTcs B
BBISIBJICHUM PETYJISIPHON CTPYKTYpPhI CTUXOTBOPEHMSI, BBEICHUHU UKCIOBONH MEPBI PETYIISIPHOCTH
U CPAaBHEHMH Pa3HbIX CTUXOTBOPEHMH IO 3TOW Mepe. PerynspHocTs Takoro poga B cruxax [llu
y3una (M HE TONBKO B HUX) DCTETHYECKH 3HaYMMa, MONOOHO pH(MOBKE, HMOCKOIBbKY CO34a&T
OTpeIeNEHHBI PUTMUYECKUN PUCYHOK CTUXOTBOPEHHUS. DTO OCOOEHHO BEPHO ISl KUTAHCKHUX
CTUXOB, KOTOpbIe MPEACTABIAIOT CO0OH HE TOJBKO 3BYKOBYIO (CTHXH CIYLIAIOT), HO M
rpaguyeckyro (CTUXH CMOTPSAT) KapTHHY, YTO OCOOEHHO SIPKO MPOSIBIISIETCS B KAJUTUTPa(UH.
Boree Toro, cTpyKTypHBII aHAIN3 APEBHEKUTANCKUAX (M CPEIHEBEKOBBIX) KUTAMCKHUX TEKCTOB,
0co0€eHHO, KaHOHOB (y3un#X), co 2-ii monoBuHel XX B. COCTABMI COJEPKAHHE IIEJIOrO
HaNpaBJICHUs] B POCCHHCKON (M HE TOJBKO) CHHOMOTMH: «CTPYKTypHas WJIH CTPYKTYpHO-
CEMaHTHYECKasi METOOJIOTHS B M3YUYEHHN KUTAHCKOH KIIACCHKH, TECHO CBSI3aHHAs C TIOMCKAaMHU
AYTEHTUYHOW METOMOJOTHH Y CaMHMX KHTaicKux kiaaccukoB» [1]. «UpesBwruaitHo BO3poCHIMii
cpeIy KUTaiCKUX YYEHBIX ¢ HAYaJIOM HACOJIOTHYECKON mepecTpoiku B KoHIe 1970-x — Havaie
1980-x wuHTEepec K METOIOJIOTHYECKHM AaCleKTaM COOCTBEHHOM KIIACCHYECKOW Quiocodun
BJIOXHOBWJI M ONEPEAMBIINX MX POCCHHCKHX HCCIEAOBAaTENEH, Cpequ KOTOPHIX M3y4EHHE 3TOH
npobnemaruku Ha pyoexe 1950-x — 1960-x Owbuto Hawaro B.C. Crupunsim (1929-2002), B
cepenrae 1970-x pazBuro A.M. Kapamerbsaniem u A.W. KoGzeBeMm, ¢ cepenmubl 1980-x
mponomkeHo B.E. Epemeersim, C.B. 3unuasiv, M.B. Ucaesoii, B.B. Jluxtman/IopodeeBoii,
A.A. KpymHCKHM U 1Ip.» [TaM xke].

JanHoe HanpaByieHne O0epET HAa BOOpYyXKeHHe (POpMaNIbHBIIN MOIX0/] K TEKCTY, OTBJIEKAsICh OT €ro
cozepkaHus: 0e3 3toro, mo CrMpHHy, TEKCTOJIOTHS OKa3hIBAETCS HE CTOJBKO HAYKOH, CKOIBKO
Pa3HOBHIHOCTBIO 3CCEHCTHKU, B KOTOPOH «IJIaBHYIO POJb MIPAIOT MHTYWIMSA W SPYAWIHS, a
HHOT/Ia ¥ TIPOCTO JINYHBIA aBTOPUTET U JPYTUe CIydaiiHble 00cTosTenberBay [2]. «Obpammenue K
¢dopMe Kak K IEepBOMY M BakHeWIIeMy (akTopy MOHHUMAHHS COJACpP)KAaHHS SIBISIETCS OHOW M3
OCHOBHBIX OCOOEHHOCTE CTPYKTYpHOro aHann3a» [TaMm >ke]. 3amadedl Takoro (popMaibHOro
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MOAXOJa B MEPBYIO OYepelb CTAHOBUTCS «H3YYCHHE MapalieIM3MOB B JPEBHEKUTAHCKUX
TekcTax» [Tam ike]. CHUpUH BBOAUT TOHATHE «YHHBEPCAIBHOIO Mapauieliu3May, B KOTOPOM, C
OJIHOH CTOPOHBI, 1) JOCTATOYHO IIMPOKO TPAKTYETCS COBMAJCHUE MApAJUICTBHBIX MECT TEKCTa:
OHH He 0053aTENbHO TOXIECTBEHHBI, HO «B YEM-TO TOXKICCTBCHHBI», a C JIPYroil CTOPOHBI, 2)
caM TEKCT MOHHUMAETCSl He 00s3aTeNibHO (M HE CTOJBKO) KakK JIMHEHWHAs MOCIEI0BATEIBHOCTh
CHMBOJIOB, @, CKOpee, KaKk MHOTOMEpHas CTPYKTypa.

IlepBoe Bem€T K BBEACHUIO TEX WIIM MHBIX MaTEMATHYECKUX OTHOLICHHH 3KBHBAJICHTHOCTH Ha
OTpe3Kax TeKCTa, a BTOPOe — K MAaTEMATHYSCKOMY MOHITHIO MHOTOMEPHO# MaTpuilbl. B nanHoM
paboTe Mbl OrpaHHMIUBAEMCS BTOPBIM, & SKBHBAJIICHTHOCTh OyIeM TIOHHMATh MPENeIbHO Y3KO —
KaKk paBeHCTBO, coBmajgeHue. C yu€ToM 3TOr0 Halle MOHITHE PErylIsIpHOCTH, (PaKTHYECKH,
COBMAJIAET C MOHATHEM YHUBEPCAJIbHOI0 Napauienu3ma y CriupuHa.

Br16op B KauecTBe MPEAMETHOH 00JaCTH UMEHHO APEBHEKUTAHCKOW TT033UH OOBSCHSICTCS eIé 1
OCOOCHHOCTAMHU  KHUTAHCKOW HEpOrTHU(HUUECKOi MHCHbMEHHOCTH, B KOTOpOW Heporiaugbi
MPENCTaBISACT COOON YIOOHBIE «aTOMBD), H3 KOTOPBIX CTPOSTCS «MOJEKY/bD» CTUXOTBOPEHUH U
B0OOIIE TEKCTOB. B KuTaiickoM si3pike (0COOCHHO IPEBHEM) CIIOBY, KaK MPABHIIO, COOTBETCTBYET
OOUH Hepoer(b, KOTOpI)Iﬁ HC MCHIACTCA IpU HU3MEHCHUU pOAa M 4YHUCIIA, HE CKIIOHACTCA I10
najie)kaM, YTO 3HAYMTEIILHO OOJIErdaeT aHajiu3 PerysipHOCTEH, MOCTPOCHHBIX HA MOBTOPEHHU
3JIEMEHTOB TeKCTa. M XOTd caMu mapajuienu3Mbl (B IIMPOKOM CMBICIIE) M OCHOBaHHAs Ha HHUX
PUTMUKA XapaKTepHBI IS MHOTHX JIPEBHEKUTAWCKUX TEKCTOB (OCOOEHHO, KAHOHOB), IMEHHO B
CTHXaX 3TO 0COOCHHO 3HAYMMO C ICTETHYECKOH TOUKH 3PCHHSL.

Crpykrypusblii ananu3 [llu y3una poBOAWIICS paHee JH00 HAa MakpOYpOBHE KaHOHA B IIENIOM,
6e3 mccenoBaHus BHYTPEHHEH cTpyKTYphl camux cruxorBopennii[3], [4], [5], [6], [7]. [8]. [9].
[10], mubo kak aHamu3 oTmenbHBIX ctuxorBopenui [11], [12], [13]. MokHO yKa3aTh W Apyrue
paboThI IO CTPYKTYPHOMY aHaIM3y TeKCTa, He Tonbko [llu ysuna:[11], [12], [13], [14], [15]. B
Haiei paboTe BIIEpBbIE TPOBOAUTCS CHCTEMATHYECKUN aHANM3 BHYTPEHHEH (opMasbHOI
CTPYKTYPBI BCEX CTUXOTBOpeHUi [[lu y3una, OCHOBAaHHOM (3TO HY)XHO eul€ pa3 MOJUYEpKHYTh) Ha
OyKBaJIbHOM TOBTOPEHHHM HEKOTOPHIX HepornGoB WM Tpymn HeporiudoB B Ipeaenax
CTUXOTBOPEHUSL.

B nanHOl cTaThe 3a7aya aHAIHM3a PEryIIPHOCTH MHOIOMEPHOCTH MATpPUIl CTABUTCS M PEIIAeTCs
B o0meM BuIe, a WUIIOCTPUPYETCS AHAIW30M PETYISPHOCTH CTUXOTBOpeHWi [lu y3uma,
MIOJTy4EHHBIM C ITOMOIIBIO KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB. Pasnen 2 BBOOWMT mIpencTaBlieHHe
KUTAHCKUX CTHXOTBOPEHHH KaK YeTHIPEXMEpPHBIX MATpHL, a TAKKe [UIS HAIJIAAHOCTH B BHIE
JBYMEpHBIX MAaTpHI[ HA IUIOCKOCTU. B pazznene 3 onpenensroTcst OCHOBHBIE MCIIONIb3yeMBbIE Jaliee
NOHATHS BEKTOpa, MAaTpUIBl M MOBTOpsmomieiics ¢urypsl B Martpume. B pasgene 4
YCTaHABIMBACTCS CBS3b MOBTOPEHHS (HUTYp MaTpUIBl CO CABUTAaMH MAaTPHULBI MO OXHOW HIIH
HECKOJIBKUM KOOpIMHATaM, M HA 9TOW OCHOBE BBOAMTCS YHCIIO PETYISPHOCTH ITOBTOPSIOIIEHCS
¢urypsl. B pasnene 5 BBomuTcs cymMMa peryisipHOCTH MaTpHLBI KaK YHCIIOBast XapaKTePUCTHKA,
NPUTOAHAS JUIS CPABHEHHUS PErYJIIPHOCTH MAaTpULl OZHOH (OPMBI, U MPEIaraeTcs ajlroputM eé
BEIYHCIICHUs. B pasnmene 6 pemmaercs npoOiieMa CpaBHEHHsS DPETyISPHOCTH MAaTpPHIl Pa3HOH
(GopMBI ¢ TOMONIBIO BBeACHUS KOd(D(DHUIMEHTa PErynsipHOCTH KakK MPOLEHTHOTO OTHOIICHHUS
CYMMBI PETYJIAPHOCTH MAaTPHUIIBI K CyMME PEryIIPHOCTH «CaMOM PEeTyIISIpHOI» MaTpHUIIBl TOH ke
(GOpMBI, U IpeIaraeTcs aaropuTM BBIYMCICHHS KOd(pQUIMeHTa peryiaspHocTH. B pasnmene 7
npelyiaraeTcss HariisimHbIA  CIoco0 TPEICTAaBICHHS PEryJSIPHOW CTPYKTYpBl JBYMEPHOTO
NPENCTaBICHUS YEeTBIPEXMEPHOH MaTpHIbl Kak pa3OMeHHe Ha IPOCThIe MHOTOYTOJNbHHUKH
noBTopsiformxcst  guryp. Pazgen 8 comepxut 00oOmIaonIMe pe3yiabTaThl, MONYYEHHBIC B
KOMIIBIOTEPHBIX dKcIepuMeHTax Ha Bcex 305 ctuxorBopenusix [lu ysuna. Paznen 9 3arparuBaer
npo0JeMy mapajulelli3Ma CTHXOTBOpeHHH [[lu y3una TpW WX TepeBoe Ha JApYrHe s3bkH. B
3aKIFOYCHHH TOABOIATCS WTOIM HCCICIOBAHUS W HAMEYAIOTCS HAIPaBJICHUS JalbHEHIINX
HCCIIEIOBaHUM.
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2. lMMpedcmaeneHue cmuxomeopeHus LLu y3uHa e eude Mampuuybl

CruxorBopenue [Ilu y3una cocTout n3 crpod, ctpoda COCTOUT MX TPYIIT CTUXOB— N-CTUIIHUH (B
OCHOBHOM, JBYCTHIIHMH), CTHX COCTOMT W3 HEKOTOpOro 4mncia (B OCHOBHOM HYETHIPE)
nepornudos. TpaJuIIMOHHO KUTAWCKUH TEKCT 3aIMChIBAJICA 110 CTOJIOIAM CBEpXY BHU3 U CIIpaBa
HasleBO ©Oe3 3HAKOB INpenuHaHus. B coBpeMeHHOH 3amucu Meporiugbl 3arichIBAIOTCS MO
TOPU30HTAJIH CJIEBa HAINpaBo, CTPO(MBI Pa3IEISIOTCS MYCTOH CTPOKOH, N-CTHIINE COOTBETCTBYET
CTpOKe (pa3leNnstoTcsl IEPeBOAOM CTPOKH), CTHXH B CTPOKE Pa3JeisIOTCs 3HAKaMH MPETHHAHNS
(mpobenbl, 3amsAThle, TOYKA U T.II.). Takoe CTUXOTBOPEHHE MBI OyIeM MpPEACTaBISTh B BUIE
YeTBIPEXMEPHOH MAaTpHIBI, B siYeWKe KOTOPOW HaXOIMTCS Meporin(, YeThIpe KOOPAWHATHI
COOTBETCTBYIOT CTpodaM, CTpoKaMm B cTpodax, cTHXaM B CTpOKax M uepormupam B CTHUXaX.
3HaKM MpenmuHaHus omyckaroTcs. [IoCKONbKY CTHXM MOTYT COCTOSTH M3 PasHOro 4YHcia
neporaudoB, CTPOKH — U3 Pa3HOTO YHCIIa CTUXOB, a CTPO(BI — M3 Pa3HOIro YMCiIa CTPOK, OyaeM
MOAIPaBHUBATh MX IO CaMbIM JUIMHHBIM CTHXaM, CTpOKaMm M cTpodam, COOTBETCTBEHHO. Jlist
9TOr0 B KOHIIE KOPOTKOTO CTHXa JO0ABIISIOTCS IYCThIE CHMBOIIBI, B KOHIIE KOPOTKHX CTPOK —
ITyCThIE CTUXU (COCTOSIIUE U3 MYCTHIX CUMBOJIOB), B KOHIIE KOPOTKHX CTPO() — ITyCThIE CTPOKU
(cocrosiue U3 MyCTHIX CTHXOB).

B npumepax npu u300paKCHUHM Ha TJIOCKOCTH OyJieM HUCIOJNB30BaTh JBYMEPHYIO MAaTpUIly, B
KOTOPOH CTpOKa MaTpHIbI COOTBETCTBYET CTPOKE CTUXOTBOPEHHS, a CTOJNOEl — MO3UIMH
ueporuga B CTHUXE M CTHXa B CTpoKe. Sueiku, 100aBICHHBIC I BRIPABHUBAHMSI CTUXOB, CTPOK
U cTpod, MepedépKUBalOTCS IBYMsl qUaroHaasiMu. PaspenuTenu cTUXOB M CTpod) — JBOWHBIE
JuHuM. Takoe NpeaCcTaBIeHUE YEThIPEXMEPHON MAaTPULbl HA MJIOCKOCTH IPEJHA3HAYEHO TOJIBKO
JUISl HATJISIJIHOCTH TIPUMEPOB M HE MCIOJB3YeTCsl B MpeaiaraeMoM (GopMallu3Me U ajJropuTMe.
OTH anropuTMbl NPUMEHUMBI K MaTpuIaM JIOOBIX pa3MEpHOCTEH, HO pe3ylbTaThl Ui
YEeThIPEXMEPHON MATPUIIBI U €€ IByMEPHOr'O MPEACTaBICHUS OyIyT pa3HbIMH.

W3  Takoro  mpenCTaBIEHUS ~ CTUXOTBOPEHMS  TPAaJULMOHHAs  3alUChb  IONY4aeTcs
TPaHCIOHUPOBAHUEM MATPHILIBL, 3aTEM OTPAKEHUEM CIIEBA HANPABO M 3aTEM yIAJIEHUEM ITYCTBIX
siyeek co caBurom BBepxX. Ha puc. 1 naH mpumep CTUXOTBOPEHMs B 3THUX TPEX BUAAX 3aIlUCH:
COBPEMEHHAs, B BHJE MATPHLBI U TpaJulMOHHAsA. Ha 5TOM pUCYHKE BHIHBI OCHOBHBIE BUIBI
PETYISPHOCTH: MOBTOPSIOIINECS HEpOrau(bl, HECKOIBKO ONMHAKOBBIX HEPOrIH(OB B CTPOKE
WM B CTONIOLE, a TaKoKe APYrHe TOBTOPSIONIHECS «PUTYpBD HepOorau(oB.

COBpEMEHHas MaTpul@a Ha IIOCKOCTH TpaaulluOHHasA
=il D I R N H & H & H &
KGO S 7 NI | R A B B2 ). B 1B WO W W

| # ] T AR IR 2 R 2R = i
g RN - AT a |0 R DXYEE | 26 ] 2 #iE & 5 R
H OB 7 & A AL o || T AR AR S BoW| A RS

a | 0] o0 DAV ] 2 B oMo RS
@ M. BE S . B W T AR B S A
H W TFHR.. BES

Puc. 1. Cmuxomeopenue Ne 5 (1.1.5) @5 #f uncyn cot — Capanua
Fig. 1. Poem No. 5 (1.1.5) ##FJung si - Locust

AbcTparupysach OT HepOriU(OB M KHTAWCKUX CTUXOTBOPEHWH, 3amaya (hopMyaupyercs Kak
aHaJM3 peryasipHocTd B t-MepHOW marpuie, rae t > 1,BBeleHnH YHUCIIOBOM MepBI PETYIIPHOCTH
1 CpaBHEHWM pa3HBIX MAaTpUI] MO 3TOH Mepe. Mbl OymeMm paccMarpuBaTh pEryiIsipHOCTH,
OCHOBAHHBIX Ha MOBTOPEHHMHU «(UTYPHD», KOTJIa MMEETCs JIBa OJMHAKOBBIX HaOOpa CHMBOJIOB C
TEM K€ OTHOCHTEIIbHBIM PacIIONOKEHHEM APYT OTHOCUTENbHO npyra. Onna ¢urypa momydaercs
13 JpYyro CABUTOM 110 OAHOM MIIM HECKONBKUM KOOPAMHATAM MATpPHULBL.

18



Bypnounos 1.b., Kapaos A.A. Ananu3 perynsipaoctu matpunl. Tpyast UCIT PAH, Tom 34, BbIm.
1, 2022 r., cTp. XX-XX

3. Bekmop, Mampuua u ¢gpuzypa

PaccmaTpuBarorcst Bektopa X = (X1, X2, ..., Xk) pa3mepHoctH K =1, 2, ..., comepkaliue Ieibie
qucna; I-yl0 KOMIOHEHTY BekTopa X Oymem o6o3Hawath X(i) =Xi. J[ns BeKTOpoB OmHOI
pa3MepHocTH K onpemeniM:

[NoxomnoHeHTHYIO cyMMY BeKTOpoB (X + Y)(i) = x(i) + y(i).

ITokOMIOHEHTHYIO pa3HOCTh BeKTOpOB (X - Y)(i) = x(i) - y(i).

Iporusomnonoxuseiit Bektop (-X)(i) = -x(i).

Monyune Bektopa [X|(i) = |x(i)].

Bektop [n], Bce KOMIOHEHTHI KoToporo paBHbl uwcay N: [N](i) =n. Ecau HyXkHO yKa3aTh
pa3mMepHocTh t BekTopa [Nn], 6yaem mucats [n];.

TTOKOMITIOHEHTHOE OTHOIICHHE YACTUYHOTO TOPS/IKA:

y>xox<yosVi=1, .., k(x@({) <y(@i));y 2 xox<yox =y v X<y.

JInHelHbIN MOpAI0K BEKTOPOB:

X<y i (1<i<k&x({)<y() &(Vj(1<j<i=x()=vy0()));

Y2 XSX S YSOX =Y VXS Y.

OueBnano, -X = [0] - X u X -y =X + (-y).

Taxke paccMaTpuBaIOTCS MaTpHUIlbl pasMepHocTd t>1 B andasute L, B Kaxmol sueiike
KOTOPBIX HAXOJHTCSI CUMBOJ 3 andaButa L, mpudéM HEKOTOpBIE CUMBOJIBI MOT'YT ITOBTOPSITHCSL.
Pasmep Matpuiibl 3a1aérest BekTopoM N pasmeproctu t, rme n(i) >1,i=1, ..., t.

KoopauHatel sUeiikd MaTpHIBl 3a7afoTcsi BEKTopoMm X pasmepHoctu t, rme 1 <x(i) <n(i),
i=1,...,t B sueiike ¢ koopauHaTamMu X MaTpHiel A Haxomurcs cumBon A(X). Matpuity Gyaem
[POCMAaTPUBaTh B JIMHEHHOM IOPAAKE «<|» BEKTOPOB, 3aJAIOIIMX KOOPAMHATHI s4eek. s
OHOMEPHOH MaTpulbl (BEKTOpa) 3TO OyAeT NPOCMOTp clieBa HampaBo. JlJisi IByMepHOI
MaTpHIbl 3T0 OyAeT NPOCMOTP CJIeBa HAIPABO CBEPXY BHHU3.

Ilycmotl cumeon — BbIJeICHHbIH cuMBoN € andasuta L. Ilycmoii siuetixot OyneM Ha3bIBaTh
SIUENKY, B KOTOPOM 3amMcaH IMyCTOM CHMBOJI. B mpumepax mycras siuelika — 3TO sdelika ¢
6enbiM (DOHOM M OTCYTCTBHEM CHMBOJIA B HEHl.

Macxkou G6ynem Ha3wpBaTh MaTpuily M pa3smepHocTH t 1 pazMepa M, B KOTOPOI Kakaas sueika
ComepXUT JUOO MyCTOH CHMBON €, JUOO CHEUUATBHBIA n1pO3pauHblli CHMBOIN T, C
JOTIOJIHUTENIBHEIM TPeOOBAaHMEM HaJM4Ms CHMBOJOB T Ha «mepudepun» marpunbl M: mms
i=1,...,t xors 661 B oIHO# stueiike MaTpuisl M ¢ koopauaatamu X, tae X(i) = 0 wru X(i) = m(i),
HUMeeTCst CUMBOI T, T.e. M(X) = 1. JIiIst omHOMEpHO# MaTpHIlbl (BEKTOpa) STO O3HAYAET HATHIHE
CUMBOJIa T B NEPBOM M NoOCIenHENW KOMIIOHEHTe. il OByMEpHOW MaTpulbl 3TO O3HAYaeT
HaJIMYKe CUMBOJIA T B IIEPBOM U MOCITIEHEH CTPOKAX, a TAKXKe B IEPBOM U MOCIIEIHEM CTOJIOLIE.
Bynem roeoputs, uto ¢urypa F pasmepHoctH t m pasmepa M ompexpensercs B Marpume A
pasMepHOCTH U M pa3mepa N koopauHatamu Z (B matpuile A) mo macke M pasmeproctH 1 u
pasmepom M, rme Z+ m—[1] <n, ecnu Bemonastercs yemosue (M(X) =1 & F(X) =& & F(X) =
Ax+z-[1])) v (M(X) =¢ & F(X) = ¢ ), u, kpome Toro, xoTst ObI oxHa sueiika F(X) He mycra.
durypa F sBnsercs matpuueid pasMepHocTH t M pasmepa M, KOOPIMHATBHI Z ONPEACISIOT
«Havyano» Qurypel F B Marpuiie A, po3padHbie CHMBOIBI Macku M — Te sdeiiku, KOTopbie
JIOJDKHBI OBITH HEMYCTBIMH B MaTpHIE M KOTOPBIE CTaHOBATCS sueikaMu ¢urypsl F, a mycreie
CHUMBOJIBI Macku M — Te sYeiiKH, KOTOpbIe CTaHOBATCS MyCTHIMH B F He3aBUCUMO OT TOrO,
KakUMH OHH ObUM B Matpuie. HemycTble cUMBOJBI (DUIYpBI COCTABISIOT «COAEPIKAHHE
¢Gurypsl U pacroiaraloTcsi B {-MEpHOM TPOCTPAHCTBE, a IYCThle CHUMBOJIBI 3alONHSIOT
«TPOIYCKM» MEXIy HEIMYCTBIMH CHMBOJIAMH, CITH TaKHe NMpOMycKH ectb. Takyro ¢urypy F
Oyznem o6o3HauaTs A(z, M).
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Tosmopsioweiicss  ghueypori HazoBéM ¢(urypy F, umeromryro Ooiiee OTHOTO BXOXKICHUS B
MaTpuily A, T.e. CYHIECTBYIOT Macka M u XOTs Obl JBe KOOpIAMHATHI Z3 U Zp TaKHe, 4TO
F = A(zy, M) = A(z, M). Ha puc. 2 npumep nBymepHoit Matpuubl A, macku M, ¢uryper F u
MecTa QUTYpBl B MATPHUIIE C yKa3aHHEM KOOPJUHAT BXOXKICHUH.

lla|b|2 llalb|2 llalb|2 llalb|2

3[4[alb lalb] 3[4[alb 3[4[alb 3/4[alb
A M K F AL 2), M A((2, 3), M A M

6laj7[s 6laj7[s 6laj7[s 6lal7[s

Puc. 2. Ipumep noemopsiowetics gpueypoi.
Fig. 2. Example of a repeating figure

4. Clesu2 Mampuuybl U HUC/10 pe2ynsipHocmu uaypbl

Cosucom wmatpunpl A pasmepHocTH t W pasmepa N OyaeMm Has3bIBaTh e€ mpeoOpa3oBaHME,
3ajaBaeMoe BekTopoMm O pasmepHocTH t, pe3ynbratom KoTtoporo ssisercs Matpuia d(A)
pasmeprocTH t u pasmepa nh, onpenensemas paBeHctBamu d(A)(X) = A(X), eciu [1]<x-d<nwu
A(X) = A(x - d), u d(A)(X) = € B ipoTHBHOM ciIydae. IHBIMHU CIIOBaMHU, Kaxaast sitdeiika MaTPHIIBI C
KOOpIMHATAMHU X CABUTAeTCs Ha Bektop d, T.e. Mo Kaxoi koopauHate | = 1, ..., t caBuraercs Ha
d(i) sueek: i-as kommonenrta xoopauHatel X(i) yBemuunBaercs Ha d(i) (ymenbimaercs ua |d(i),
ecu d(i) <0). Ecnu stueiika He BBIXOAUT 3a mpeaensl matpuipl u A(X) = A(X + d), To mocie
cmBura B stueiike ¢ koopauHatamu X +d Gymer cumBon A(X + d), koTopsiii Tam u OblT B A, B
NPOTUBHOM Clly4ae B siueiike Oynmer mycrod cHMBON. S4elKH, BBIXOMSLIME 3a IPeIeibl
MAaTpHLBI, HCYE3AI0T, a OCBOOOMUBINHECS SYCHKHM (B KOTOPBHIC HE MEPEMEIIAIOTCS APYrue
STICHKH) 3aMONHSAIOTCS MYCTBIM CHMBOJIOM. Takke IMyCTHIMH OYAyT SIMEHKH C KOOpAMHATAMH
X + d, eci A(X) = A(X + d). IIpumepsr Ha puc. 3.

1la|b|2

QD
o

@ O® R DA
a a a

.20

a
4
b
a

| (T

3|4|a
a|b|5
6|a|7

Puc. 3.IIpumepul cosuea 08ymepHot mampuybl.
Fig. 3. Examples of two-dimensional matrix shift

BeiGupaem caBUrH, KOTOpbIE XOTsI Obl OIHY SYEHKY MaTpHIIBI HE BBIBOIUT 3a e€ npeensl. [locie
9TOTO M3 IBYX HMPOTHBOIOIIOKHO HAMpPABICHHBIX CaBUTOB d 1 -0 BHIOMpaeM OMWH: TOT, KOTOPBIi
JaJblie B IMHEWHOM TOPSIKE CABHUTOB, T.e. d, ecm -d </ d, u -d, ecim d < —d. HyneBoii capur
[0], He Mmensrommii JOOYIO MaTpuily, He BbIOMpaeM. MHOKECTBO BCEX 6bIOPAHHLIX CIBHIOB
o603Haynm D. UIx gwucio, oueBuanHo, pasHo ( (2n(1)-1)*(2n(2)-1)*...*(2n(t)-1) — 1) / 2. meem:
@) - <d@iy <) - mai=1, ...t

di >0;

eciudy, = 0, To dy > 0;

ecsmd; =d; =0, To d3 > 0;

ecmd; =d;=...=d.1 =0, Tod; > 0.

Vreepxaenue 1. Ecnu B Matpuiie A pasmepHocTd t 1 pa3mepa N ecTh JBa BXOJKACHHS OIHON
¢urypst F ¢ koopmuHatamu zy W Zp mo macke M pasmeproctm t m pasmepa m, T.e.
F =A(zs, M) = A(z2, M), 1 71 < 22, TO BTOpOe BXOXKICHHE MOXKET OBITh IONYYIECHO U3 MEPBOrO
BBIODAHHBIM CIBHIOM MATpHIBI HA BENWUYMHY (Z2-Z1) W 3aTeéM BbIAENCHHEM (QHIYPBI C
KoopauHaTamu Zp o Macke M: (22 - 1) € D u F = ((22 - z1)(A))(z2, M).
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JokazatenbcTBo: M3 TOro, 4TO Z1 M Zp KOOPAMHATHI B A M YCIOBHS Z1 <| Z» HEHNOCPEACTBEHHO
cnenyer, urto (Z2-21) € D. Tlo onpenenenmto cueura ((z2-z1)(A)(X+z-[1]) =
A(x+22-[1]-(z2-71)) = A(X+z1-[1]) mpu ycmoBum, uro 1) [1]<x+2z-[1]<n, rtoe X
KoopauHaThl B Macke M, T.e. [1] X <m, u 2) A(X + z - [1]) = A(X + z1 - [1]). U3 cymecTBOBaHuS
Bxoxxaenust A(zi, M) cremyer BeimonmHeHue ycnoBust 1, a u3 paBeHcTBa A(Zi, M) = A(z, M)
CIICYET BBIIOJIHEHHE YCIOBUS 2. Y TBEpXKICHNE TOKa3aHO.

O

Omnupasice Ha 0 Oyzmem roBoputh, uTo Qurypa F nosmopsiowascs npu cosuze d B matpuiie A,
eciau oHa ecTh B casuHyrod Matpune 0(A) u, cinemoBaTenbHo, ecth B A, durypa F moxer
MHOTOKPATHO IOBTOPATHCS TMPH IOCIEAOBATENbHBIX CIABHrax O, T.e. WMETh BXOXICHHE B
KOX/IYI0 W3 MATpHIl, MOJYYalOIIMXCS TMOCIeA0BaTeIbHBIM MpUMeHeHneM crasura d, T.e. B
maTpuiax d(A), d(d(A)) = d*(A), ... d(d(...(d(A))...)) = d"(A). MakcumansHoe uncno r > 1 Gynem
Ha3bIBATh uUCIOM 6x0dicoenutl urypsl F B matpuity A npu cosuzce d, T.e. purypa F Bxomur B
kaxayro Marpuiy d'(A), roe i = 1, 2, ..., I, Ho He BXoauT B Matpuiry d' * 1(A).

Yucnom peeynaprnocmu ¢urypsl F mo cisury d B Matpuiie A Ha30BEM HpoH3BeAeHHE SI, TIie
S > 1 yncino HemycThIX siueek B F, a r > 1 yucno Bxoxnenuii gpurypst F B MaTpuiy A nipu capure
d. Ha puc. 4 npumep nBymepHoii Matpuubl A u asyx marpun d(A) u d?(A) ans casura d = (1, 1)
C yKa3aHHEM MECTOIOJIOXKEHHUI B HUX JIBYX (UIYp ¢ YMCIOM peryaspHocTd 3 =3*1 u 2 = 1*2.
3ameruM, uto B Marpuiie d(A) MOKa3aHO MECTOMONOKEHHE QUTYPHI U3 TPEX HEMYCTHIX SUYCEK,
KOTOpasi He MaKCHMaJIbHa B TOM CMBICIIE, UTO, JT00ABHUB €IlIé OJHY SUEHKY C CHMBOJIOM &, MOXHO
HONTYYUTh (PUTYPY C YETHIPEMSI HEITYCTBIMHU SUCHKaAMH.

1la|b|2
3|4|alb alb 2

A Ettell (4 DO H 1 @ %A
6|a|7|8 a

Puc. 4.IIpumeput ¢hueyp, nosmopsiowuxcs npu cogueax.
Fig. 4. Examples of figures repeated during shifts.

IMoBTopsirotnytocst Gurypy B matpuie A Oymem Ha3blBaTh MAKCUMAIbHOU TpH capure d, eciau
OHa MMEET MaKCUMAJIbHOE YUCIIO HEITYCTHIX SUCEK Cpeau (GUTyp, IOBTOPSIOIMXCS npu casure d.
B npumepe Ha puc. 4 npu oxaHokpatHoMm caBure (1, 1) mMakcumanbHas ¢urypa obOpaszyercs u3
BCEX YETHIPEX HEMyCThIX siueek Marpuiisl (1, 1)(A).

IMockonbky ¢urypa Takke SBISETCS MAaTpHIEH, MOXKHO OIpENETHTh BIOKEHHOCTh (UTYp
clenyrommM o0pa3oM: OymeM roBopuTh, 4to ¢urypa B eroscena B urypy A, ecnu B sBnsercs
¢urypoii B matpuie A.

VYreepkaenune 2. 1) ®@urypa F makcumanpHas B Mmarpuie A mpu casure d momydaercs u3
cneunyTol Matpuibsl d(A) ymameHHeM IyCTOH «mepudepum», T.e. TOBTOPCHHEM, IMOKa
BO3MOXKHO, CJIEAYIOIIEH MpOLEeMyphl: €CiaH s HekoToporo i =1, ...,t Bce s4eliku MaTpHIIbI
d(A) ¢ koopmunatamu X, rae X(i) = 0, TMycThI, TO Bce OHM ymanstoTcs u3 Matpuipl. 2) Kakmas
¢urypa B matpurie A, moBTopsirorascs npu casure d, Bioxkena B urypy F. 3) Hucmo HemycThix
staeek HUrypsl F paBHO YHCITy HEMYCTHIX staeek MaTpHits! d(A).

JokazatenbctBo. Ecnm sueiika ¢ koopamHaTtamMu X matpuitel d(A) He mycra, TO, BO-TIEPBBIX, B
9TOH siuelike B MaTpuie A HaXOIUTCS TOT XK€ CHMBOJI, a, BO-BTOPBIX, 3TOT )K€ CHMBOJI B MATPHIIC
A Haxomurcs B sueiike ¢ koopauHatamu X - 0. Tlockonbky mobast ¢urypa marpumst A,
MOBTOPSIIOLIASICS. TIPH CABUre (I, COCTOMT W3 TaKHX sMECK, OTCIOA HEIMOCPEICTBEHHO CIEIyeT
JIOKa3bIBaEMOE YTBEpP KICHHE.

U
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5. Cymma peayrnsapHocmu Mmampuubi U asieopumm eé sblyucrieHus

Cymmoti pezynsiprocmu mampuysl A OyaeM Ha3bBaTh CyMMy S(A) dHCeN PEryIsipHOCTH BCEX eé
MaKCUMAJBbHBIX (UTYp, TMOBTOPSIOIIUXCS MPU CABUrax, Mo BceM casuram. M3 0 ciemyer, uTo
CyMMa pErylsipHOCTH MaTpuilpl A paBHa cymMMme mpousBeneHuid St mo Bcem d u I, rae d
BBIOPAHHBIN CBUT, I' KPATHOCTH cABUTa 0, T.e. YKMCIIO MPUMEHEHHUT OIHOTO M TOrO e casura d
JUIsl monydeHust caBuHyToi Marpuibl d'(A), a S YHMCIO0 HEMyCTHIX sYCEK B CABHHYTOH MaTpHIIE
d"(A). Humxe mpuBe€H anropuT™ BBIYHCICHHS CYMMBI PETYSIPHOCTHA MATPHIIBI U HEOOXOTMMBbIE
BCIIOMOTaTEIbHbBIC TIPOLICYPHI.
Aaropur™_1 (A, t, n) /* BeruucieHne cyMMBI PEryIIpHOCTH MaTPHIIbI */

Input: matpuna A pazmepHoctu t pasmepa N.

Output: cymma perymsipaocta S(A).

S=0; /* HyneBasi cyMMa peryisipHocTH */

d =[0]; /* HyneBoii ciBur */

while d<n - [1]: do /* MK IO ciBUTaM */

| d=Nextq (d, t, n); /* BBIYUCIIEHHE CIIETYIONIEro cABura */

| (B, s) = Cosue (A, t, n, d); /* caBur MaTpHIBI */

| r=1; [* xkpaTtHOCTB ciBuTra paBHa 1 */

| whiles>0do /* LUK TOBTOPEHMS OHOrO CABHra */

| | S=s*r; /* BBIUMCIIEHHE YHCIIA PETYIIPHOCTH */
| (B, s) = Cosue (B, t, n, d); /* manbHEHIIMA CABUT MAaTPHUIIBI */

L L r++ /* yBenyenue Ha 1 kpaTHocTH capura */
returns;

Cosuz (C, t, n, d) /* caur Matpuisr */
Input: marpuma C pasmeproctu t pasmepa n, casur d.
Output: casunytas marpuna D = d(C) u uncio S HemyCThIX sSUeeK B HEH.

x=[1]; /* KOOpIMHATHI HAYATbHOM STYCHKH MATPHITBI */

s=0; /* HaYaNbHOE YKCIIO S HEMYCThIX SYEeK PABHO HYIIO */

while x<in do /* KT TI0 KOOPIMHATAM SIYEEK MATPHUIIL */

| if[1]:<x-d <nthen /* ecnu B STUEHKyY CIBHTAETCS sTYeiKa MaTPHITBI */

| | ifC(x)=C(x-d) then  /* ecii pu caBHre CHMBOI He MeHsIETCs */

| | | DX =CcX); /* TO 9TOT CHMBOII — B sTUEHKE CABUHYTON MaTPHIIBI */
| | | ifD(X) =ethen /* eciu 3TO HE MyCTON CUMBOI */

| L s+ /* TO YHCIIO S HEMYCTHIX siYEEK yBeNnu4uBaercs Ha 1 */
| | else /* eciv Tpu CIBUTE CUMBOI MeHsieTcst */

| | L DX=g /* TO B sTUEHKe MyCTOH CHMBOI */

| else /* ecnu B A4elika 0OCBOOOKIaeTcs */

| | DX =g /* TO B sATUEWKeE MyCTOW CHMBOI */

L x= Nextx(x, t, n); /* BBIUUCIICHHE KOOPAUHAT CIIEAYIOLICH stueiku */

return (D, s); /* korma miepebepéM Bce STUCHKH, KOHEI] BEIYUCIICHHUS */

Nextq(d, t, n) /* BBIYHCIICHHE CIIEAYIOIIETO CIBUra */
Input: casur d st Matpuisr pasmepHoctd t pasmepa N, [0 <id <in - [1].
Output: BeIOpaHHBI CIABUT, CICAYONHi 3a ( B TMHEHHOM MOPSIIKE CABUIOB.

i=t; /* HauMHAEM C mocienHel t-it koopauHaTH */
while do /* KT o KoopauHaTam i = t,t-1, ..., 1*/
| d(i)++; /* yBenuuenue Ha 1 caBura 1o Texymiel i-it koopaunare */
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ifd(i) >n(i) then /* eciv BBIXOJMM 32 TPaHMIIBI MAaTPHUILI */

|
| | d@i)=-(n@i)-1); /* To MEHHMAIBHBI CIBHT 1O i-if KOOPAMHATE */
| i--; /* n mepexonuM K npeasiaymieit (i - 1)-it koopauHate */
| else /* ecii He BBIXOJMM 3a TPaHMIIBI MATPHUIIEI */
|_ L returnd; /* TO KOHEL| BBIUUCIIEHUA */
Next(x, t, n) /* BBIYMCIIEHHE KOOPANHAT CIeIytomei suekn */
Input: koopaHHATHI X T MATPHUIIBI pa3MepHOCTH T pasmepa n, [1]i<ix <in.

Output: kKoopaUHATEI, CIICAYIOMINE 3a X B TMHECHHOM TOPSIKE KOOPIMHAT.

i=t; /* HauWMHAEM C mocneaHel t-it koopauHaThe */

whiledo /* npKi o koopauHaTam i =t t-1, ..., 1 */

| x(i)++; /* yBenudenue Ha | TekyiieH i-if KoopaUHATEI */

| ifx(i) >n(i) then  /* eciu BBHIXOXMUM 32 TPAHMIIEI MATPUILB! */

|1 x(@)=1; /* TO HaYaIbHOE 3HAUCHHUE TEKYIIEH i-i KoOpauHATHI */

| L i /* u nepexoauM K npeabiayiei (i - 1)-i koopaunate */

| else /* ecnu He BBIXOIMM 3a TPaHUIIbI MaTPULBI */

L L returnx; /* TO KOHEI[ BEIYUCIIEHHS */
Yr1BepkieHue 3. ANTOPUTM BBIUKMCICHHS CYMMBI PETYSIPHOCTH MATPHIBI UMEET CIIOXKHOCTh
O(N?nmay), rme N umeno sueex MaTpuipl, a Nmax = Max{n(l), ..., n(t)} MakcuManbHEIA pazmep

MAaTpPUIILL TI0 OHON M3 KOOPIMHAT.

JokazatenbcrBo. Yucno staeek matpumsl N =n(1) * ... * n(t). Yucmo BeiOpaHHBIX cOBUroB d
pasao ( (2n(1)-1)*...*@2n(t)-1)—-1)/2 = O(N). KparHocts I caBura He IMPEBBIIIACT
Nmax - 1 = O(Nmax). s Kakmoro casura d v €ro KpaTHOCTH ' BHIYUCIIEHUE CABMHYTOW MaTpPHIbI
d"(A) ¥ BbIYMCIIEHHE YHMCIIA HEMYCTHIX €€ SYEeK IEIaeTcs 3a OJMH IPOCMOTP AYEEK MATPHIIBI,
T.¢. 3a Bpemsa O(N). Takum o6paszom, crnoxHocTh anroputma O(N?Nmay).

O

3ameuanne: Yucno casuros supa d', rae d BBHIOpaHHBIA CHBHI, OCTABISIONIMX B HPEmEIax
MATPHIIBI XOTS OB OHY SYEHKY, MOXKET OBITh MEHBIIE Nmax - 1, TIOCKONBKY KPAaTHOCTB Nmax - 1
uMeeT ToJbKO Takoi casur d, B xoropoM [d(i)| =1, ecinu N = Nmax, 1 d(i) =0, eciu Nj < Nmax,
i=1...,t

6. Koaghcbuyuenm peaynsipHocmu mampuubi

CyMMa peryisipHOCTH MaTPHIIbI HO3BOJISIET KOPPEKTHO CPAaBHUBATH MaTPHILIBI OTHON (OPMEL, T.€.
HUMEIOIINX OJMHAKOBBIE DPAa3MEPHOCTh, pa3Mep M pPACHONOKEHHE ITyCThIX CHMBOJOB. B
YaCTHOCTH, €CIH BBINOJIHUTD PACUiUpeHue Mampuysl, YBEIWINB MaKCUMAaJbHbIC 3HAUYCHUS
HekoTopbix koopauuaT N(i), i=1,...,t (B IByMepHOI MaTpHIle 3TO 3HAYUT JOOABHTH CTPOKH
[OCJIe TOCTCAHEH CTPOKHM /WM CTONOLBI MOCIE MOCICHHEro CTONOLA), W 3alOIHUTh HOBBIC
STEWKH MTyCTBIMH 1/WITN YHUKAJIBHBIMHA CHMBOJIAMH, TO CYMMa PETyISIPHOCTH HE H3MEHHTCSL.

Jnst cpaBHEHUsI PErysIpHOCTH MAaTpUIl Pa3HOTO pa3Mepa W/WIM C Pa3HBIM YHCIOM W/HIA
pacronoKeHHEM TYCTBIX CHMBOJIOB, BBENEM Koo(uyuenm pezyasprocmu mampuysr K(A),
KOTOpBII OMpeeuM KaK MPOLEHTHOE OTHOIIEHHE CYMMBI PETYIIPHOCTH MaTpuIilbl A K CymMMe
PETYISIPHOCTH camoil pezyaapuoi Matpuibl R(A) Toro e pasMepa W C TeM K& UHCIOM H
pAacIlONOKEHHEM TYCTBIX CHMBOJIOB, 4To MaTpuma A. Takoif camol perymsipHON Marpuien
€CTECTBEHHO CUYMTATh MAaTpHIly C HanOoNbIed CyMMOH perymspHocTd. Takas HanOombmIas
CyMMa peryiasipHOCTH OyZleT y MaTpHIbI, HONydaeMON M3 MCXOTHOM MaTpuilpl A 3aMeHOI Bcex
HEMyCTBIX CHMBOJIOB Ha OJWH M TOT )K€ HEMyCTOH CHMBOJI. 3aMETHUM, YTO €CIId Marpuiyy A
pacumMpuTh 10 MaTpuIp! B, 100aBUB XOTs OBl OIHY HEIYCTYIO SUEHKY, TO CyMMa PeryasipHOCTH

23



Burdonov I.B., Karnov A.A. Matrix regularity analysis. Trudy ISP RAN/Proc. ISP RAS, vol. 34, issue 1,
2022, pp. XX-XX

camoii perymsipHoii Matpuibl BbipacteT: S(R(B)) > S(R(A)). Koaddumument perynsprocTr
onpenernsercs kak K(A) =100 * S(A) / S(R(A)).

B kavecTBe mpuMepa pacCMOTPUM CEMb MATPHII OMHOrO pa3Mepa 3 x 3 Ha puc. 5, Tae MaTpHIa
G camas perymsiphas: G = R(A) = ... = R(F).

A B C D E F G
0/1{2||0]|0|3|[0f1|0](0|1[2||0[1(0||Of21]O][2]1]2
3145 |3[1|1||0f1)2]|0|1|2||1]{0f1||0f1]0O||21]1]2
6|7(8||4]5|3]|12/2]|2]|0|1]|2||0[1(0]|0f1]0O][1]1]2

Puc. 5. Hpumep mampuy 0ns svluucienus Kodpguyuenma pe2yisapHocmu
Fig. 5. Example of matrices for calculating the regularity coefficient

Tabn. 1. IToocuém cymmel pe2ynaphocmu u Kodgguyuenma pe2yisapHocmu mampuy
Table 1. Calculation of the sum of regularity and the coefficient of regularity of matrices

MaTrpuialr caur d S K%
P00, D][0.2)[(2, 2L, -D[(L. 0L D[(L. ]2, -2)[. V]2, 0] 2. D[(2.2) °
A ; 0 0 0 0 0 0 0 0 0 0 0 0 ol o
B 1] 2 0 1 0 0 0 1 0 0 1 0 0 5110

21 O
1] 2 2 2 1 3 0 0 0 0 0 0 0
C o1 0 0 12|23
D ; 0 0 0 0 g 0 0 0 0 3 0 0 15| 29
1] O 3 0 4 0 4 0 1 0 3 0 1
E 5 1 1 20( 38
F 1] O 3 2 0 6 0 2 1 0 3 0 1 b4l 46
2 3
1] 6 3 2 4 6 4 2 1 2 3 2 1
G o3 1 3 1 52({100

B tabn. 1 npuBenéH moacdéT CyMMBI PEryISIPHOCTH U KO3 (HIMEHTa PEryIIPHOCTH BCEX ITHX
Matpuin. O6o3HaueHust B Tabi. 1: I — KpaTHOCTh cABMTa, S — cymma peryiaspHoctd, K —
KOd(hGUIMEHT peryasspHOCTH. B sueiike TaONULBI yKa3aHO YHCIO S HEMYCTBIX SYEEK B
caeunytoit matpue d'(X), X =A, ..., G. Sueiika ¢ cepsiM (oHOM coorBercTBYeT caury d',
BBIBO[LIEMY BCE SYCHKH 3a Mpeensl Marpuipl. S[ueiika ¢ 3aITPUXOBaHHBIM (DOHOM
cootBercTBYeT cABUrY U', OCTaBISIONIEMY HEKOTOPBIE SIMEHKU B IPE/IEax MaTPHULIBI, HO TAKOMY,
uro B Matpuue d""1(X) u, cinenosarensHo, B Matpune d'(X), Bce sueliky mycThle.

Anropurm_2 (A, t, n)/* Beraucienre ko3 QHIlHeHTa peryIapHOCTH MaTPUIb */

Input: matpuma A pasmepHoctu t pazmepa n.
Output: ko durment perymsiprocta K(A) = 100S(A) / S(R(A)).
S = Aaropurm_1 (A, t, n);  /* cymma perymsapHOCTH MaTpHIs A*/
[* BEIUMCIIEHME caMoii peryispHoi MaTpurbl R(A)*/

x = [1]s /* KOOpIMHATE HAYAIBHOW STYEHKH MaTpUIbl */
whilex<ndo [* UK TT0 KOOpIMHATAM STYEEK MATPHIIBI */

| ifA(x) #ethen /* ecnu B A sdeiika He mycrta */

|| Rx=1 I* 1o tmmem B staeiiky 1 */

| else [* ecnu B A stueiika mycra */

L L RX=c¢ [* T0 muIIeM B UKy MmycToit cuMBon */

| x= Nextx(x, t, n); [* BEIIHCIIEHHE KOOPAWHAT CIIEYIOIIEH STUeHKU */
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Sk = Anropurm_1 (R, t, n); /* cymma perynspHocTd MaTpuisl R(A)*/
return (100* S/ SR );

7. Pa3bueHue deymMepHO20 ripedcmaesieHusi YembIpExMepHOU Mampuubl
Ha npocmbie MHO20y20JIbHUKU noemopsiroujuxcsi gpuzyp

CyMMa peryaspHOCTH U KOI(PQPHUIIMEHT PETYISIPHOCTH SBISIFOTCA OOOOIIEHHBIMH YHCIOBBIMH
XapaKTepPUCTUKAaMH PETYISIPHOCTH Marpulibl. [lonHoe onmcanue NOMKHO ObUTO OBI CONMEpIKaTh
MepeyrcICHue MaKCUMaJbHBIX (DUTYp, TOBTOPSIIOIIMXCS TPU TeX WIM HWHBIX BBIOpPAaHHBIX
coneurax d ¢ yka3aHHeM 4YMClia KPaTHOCTH I CABUTA, T.e. TPOeK (caBur d, KpaTHOCTH I,
MakcuManbHas ¢urypa). OmHaKo Takoe OrcaHue He HarJsIHo.

Jnst HarmsggHOro u300paXKeHHWs Ha IUIOCKOCTH ITOBTOPSIOIIUXCS (HUIYp UeTHIPEXMEpPHOI
MaTpHUIBl CTUXOTBOPEHUsI MOXHO WCIIONBb30BaTh OIMCAHHOE B pazjene 2 JByMEpHOE
MIPE/ICTaBJIEHWE, B KOTOPOM BBIICIUM IOBTOpPSIONIMECS (UTyphl cleayromuM odpasom. [ls
Ka)XJIOM SUeHKH, cozepiKamield meporiud, ormpeaenuM MHOXKECTBO BBIOPAHHBIX C/ABUTOB, IPU
KOTOPBIX ATOT ueporiud coxpansercs. Jlanee ynamuM rpaHuIly Mexay KaxJI0d Tapoi CoceTHUX
sueek (NeBas-mipaBas WIM BEPXHSA-HIDKHSSA), €CIIH OTH stuehku 1) comepxar weporiaudsl ¢
OZIMHAKOBBIMH MHO)KECTBAMH C/IBUTOB (B 4aCTHOCTH, 00a meporiuda HEemoBTOPSIOMIUECS, T.€. C
MYCTHIMU MHOXXECTBAMU BBIOPAHHBIX C/IBUTOB) WJIH 2) COJEPIKAT ITyCThIE CHMBOJIBI.

B pesymprare MbI TONYy4MM pa3OMEHHE JIByMEpHOM MAaTpHUIBI Ha IUIOCKHE (UrypBI,
OrpaHUYEHHBIMU MPOCTHIMH MHOTOYTOJIbHUKAMH. OTH (UIYphl MOTYT OBITH TPEX THUIMOB: 1) B
sdeiikax (QUrypbl HaxomsATCs MOBTOpsomMecs (B MaTpule) Heporupbl C OAMHAKOBBIMH
MHOXKECTBAMH C/IBUTOB, 2) B s4elikax (UIypbl HaxXoIsITCs YHUKaJbHbIE Heporiudbl, 3) B
s4eiikax Gurypsl HaxomATcs MycTele cCUMBOIBL. [locne 3Toro npucBouM Qurypam nepBoro Tumna
(T.e. comepyKalMM MOBTOPSIOUIMECS B MaTpHlle Heporiaudbl), HOMepa TaKUM 00pa3oM, YTOOBI
¢GUrypsl ¢ OJMHAKOBHIMH MHOXKECTBAMH BBIODAHHBIX CABUTOB INONYYMJIM OXMHAKOBBI HOMeED.
OueBuaHO, Kaxaas GUrypa nepBoro TUIA COASPIKUT MOMAPHO Pa3IMYHbIe HEPOTIIU(EI, KOTOPBIE
MIOBTOPSIIOTCS BO BCEX (PUTYypax ¢ TEM jk€ HOMEPOM H TOJIBKO B HHUX.

HaxoHen, 3aMeHMM KaKAblii TOBTOPSIIOIIMICS B MaTpHlle Heporiud B sueiike Ha HoMep
¢GuUrypbl, B KOTOPYIO BXOIUT 3Ta s4elka. ['paHuIly CTHXOB U cTpod mo-mpexHemy Oynem
[IOKa3bIBaTh JBOWHON JIMHUEW TaM, I'ZIe 3Ta FPAHNLIA COBIAJAET C IPAHULEN MHOTOYT OJIbBHUKOB, U
ITyHKTUPHOW JIMHUEN TaM, TJIe HE COBIIA/IAeT, T.€. MPOXOJUT BHYTPH MHOroyronsHuka. Ha puc. 6
MIOKa3aH IpHMep MaTpHIBl CTUXOTBOpEHHS U e€ pa3Ouenns. B sTom mpumepe Bce meporaudsl
TIOBTOPSAIOIINECS, II03TOMY BCE OHHM 3aMEHEHbl HOMEpaMH COOTBETCTBYIOIMX (uryp B
pa3bueHnn. B npyrux cioydasx, B 4aCTHOCTH, PACCMATPUBAEMBIX HIJKE, 3TO HE 00SI3aTEIIBHO TaK.

a | 3| M B I 1 1 1 21213
=0 N I R | i B 1 1 1 1141413
AAEDNOEAE T 1 15153 X
"W 7| & 46| 48| 2 1 1 1 1|le]6]3
= [ o ][ [ [ 5 T 1 D771 X
HIW|E|F|| 2|22 1 1 1 1|l8]8]3s3

Puc. 6. Cmuxomeopenue Ne 5 (1.1.5): mampuya u eé pasuenue.
Fig. 6. Poem No. 5 (1.1.5): the matrix and its partition.
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8. Pe3y11bmambl KOMIbOMEPHbIX 3KCrNepuMeHmoes
J1y1s1 KOMIIBIOTEPHBIX 3KCIEPHUMEHTOB ObUIa COCTaBJIEHA MPOrpaMMa, peai3yromias OlMCaHHbIe
BbIme anroputMbl. Ha e€ Bxonm momasancs teker [[lu yszuma, B3sTeIid C cabita «Chinese Text
Project» [19] B xomupoBke utf-8 wu mnpeoOpazoBaHHBII B chedyrooumii ¢opmMar B BHae
PETYISIpHOrO BRIpaXKeHUsI (He coBceM (hOpMalbHO, HO B MHTYHTUBHO OUEBHIHOM (opme).
Jlurepanbl U300paxaroTcs KUPHBIM HIpupTOM (Hepormudel mpudTom SimSun), memacumeonsi
u3obpaxarorcss kypcusoMm (TimesNewRoman). IpoGenbl U TMepeBOAbI CTPOK HCIONB3YHOTCS
TOJBKO JUIA HAIVISIHOCTU TIPEACTaBIEHHMS M HE SBISIIOTCA CHMBOJNAMHU Tekcra. Kpome
uepornudos, (ailn MOXeT comepykaTh cieayromue gurepansl: 0 1 2345678 9 () =.
ABCDE.
@aiin_c_mexcmom_Illu y3un= Cmuxomeopenue_1...Cmuxomsopenue 305 E
Cmuxomeopenue_N= 3aconosox_cmuxomeopenusi N Cmpogha...Cmpogpa D
3aconosox_cmuxomeopenus N=(i,j,Kk)=N.Z
rae: i — nomep pasnena: ot 1 10 4, j — nomep noapasena B paszaene: ot 1 g0 15,

K — nomep ctuxoTBOpeHus B moapasseie: ot 1 o 21,

N — rmoGanbHbIi Homep cTuxoTBOpeHus: oT 1 1o 305,

HOMED — HAMYPAIbHOE YUCILO 8 OECAMEPUUHOL CUCMEME CHUCTEHUS!

Homep = yugpa...yugppa, yuppa =0|1|2|3|4]5]|6]7]8]9,

Z — TeKCT Ha3BaHMsI CTUXOTBOPEHUSI, COIEPIKAIIMN TOIBKO UEPOrTH(bI:

Z = Uepoenugp... Hepoenug.
IIpumep 3aronoska ctuxorsopenus: (1,1,1)=1.[FHE.
Cmpogha= Cmpoxa... Cmpoxa C
Cmpoka=Cmux...Cmux B
Cmux= Uepoznug...Uepoenugh A
[pumep crpodsr:
(11.3)=3 B H- XX EEANRIREABERIEAARLB AT ABCBH A AR BIURABR
WA S B ARE DA K B AB CRB A i ) AR RS X B ABRIG I SE AL AME LA AN KB ABCREAR
HRARBERARBERAR T RABCD
daiin 3akanumnBaercs: cumosiamu ABCDE.
C mnoMOIIbI0O KOMIBIOTEPHOM NpPOrpaMMbl OBUIM TOCYMTAHBl CYMMBI DPETYISIPHOCTH H
k03¢ uimeHTsl perymspHocta Bcex 305 cruxorBopenuit [[lu ysuna. B stom pasnene naH
Mpe/IBAPUTEIbHBIN aHAU3 MOJYYCHHBIX PE3YJIbTATOB, B TOM YKCIIE, B CPABHCHHH C OLICHKAMU
mapasutenusMma B ctuxax [lu ysuna mo TpéM ctaThaMm kutaiickux asropos[20], [21], [22].
LIy y3un noapasaensercs Ha 4 pasnena: 1) Togonl3l )8 (Hpassl napcers), 2) Cao s /N (Manbie
ompl), 3) Ja a KNHE (Benukue onpl) u 4) Cyn 85 (Tumnsl). Ha puc. 7 (BHU3Y) MoKa3aH rpaduk
cpenHero 3HaveHus Kod(duienTa peryimsipHocTd Kyt (¢ y4€TOM BceX CABUTOB) 1O STHM
pasnenam [lu y3una, a Taxke ero cpenHee 3HavueHue 2,71 1o BceM cTUxoTBopeHmsiM LLlu y3una.
OH HarISAIHO MOKAa3bIBACT, KAK OXKUIAEMO MaJIaeT PEryIsipHOCTh CTUXOTBOPEHHUII OT TEPBOro K
MOCNIEIHEMY pa3jeiaM, 4To 0o0paTHO pocTy madoca 3THX CTHXOB OT HAPOJAHBIX IECEH JI0
XPaMOBBIX TIECHOIICHHH.
B Tabn. 2 mpuBeneHn! 3HAUYECHUS KOX(PPHUIMEHTA PETYIIPHOCTH (OKPYIIIEHHOIO IO BTOPOTO
3HaKa mocie 3amsaror) mis Bcex 305 cruxorBopenwmit [llu yszuna. Ha puc. 8§ (BHH3Y) 3TO ke
MoKa3aHo B BHJE rpaduka, rae depes Kyt 0003HaueH KO3()(UINEHT PErylsIpHOCTH C YIETOM
C/IBUTOB MAaTPHIBI CTUXOTBOPEHUS MO BCEM UYETHIPEM KoopauHatam (ctpoda, ctpoka B cTpode,
CTHX B CTPOKE, Neporiud B cTuxe).
OOparnM BHMMaHKe Ha MUK 3Ha4eHUS Kyt = 14,18, KOTOpHBII qocTHTaeTcst Uil CTUXOTBOPEHUS
Ne 8. Dro cruxorBOpeHHe ymoMuHAaeTcss B [22] Kak SKCTPEMANbHO PpEryiSIPHOE Cpelu
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MepeYHCIsIeMbIX TaM cTuxoTBopeHuit Ne 4, 6, 7 u 8. Tabn. 2 w HmwkHWIA rpaduk Ha puc. 8§
MOKA3bIBAIOT, YTO OHO SKCTPEMAIBHO CPEAU BCEX CTUXOTBOpeHU [lu ysuna.

23
22

cpefHee 3HayeHve nyOO

nyOO no paspenam

cpearee anauenne Kxyzt

Kxyzt no paspenam

1 2 3 4

Puc. 7. I'paghux kosgpguyuenmos pecynapuocmu kax gyukyus om pazoena Ll y3una.
Fig. 7. Graph of regularity coefficients as a function of the Shih-ching section.

Tabn. 2. Koaghgpuyuenmor pecynsipnocmu 305 cmuxomeopenuii LLlu y3un
Table 2. Regularity coefficients of 305 Shih-ching poems

o0 13 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19
0 2,5111,062,606,197,26/6,74 5,64/ 14,18/4,18 1,10 10,19 8,31 4,55 3,44 3,29 7,19 2,65 5,64 4,86

2015,37/1,936,021,49 2,59 2,83/1,21 4,77 2,50/2,991,85 1,061,330,901,120,956,03/2,97/1,26 0,98

4012,82/4,08 1,28 2,90 3,62 2,23 8,04 2,64 5,346,340,62 1,166,43 6,60 1,283,614,70 0,60/ 0,66|1,08

602,98 3,44/1,16/6,90 7,41/4,07/2,40 2,35 4,935,504,49 4,737,96/1,96/5,60 7,42 3,76{4,62 2,61 2,08

8013,29 3,65 3,05 2,43 3,08 8,33 4,43 3,23 4,17/1,094,86 3,36(2,801,722,12/2,32/1,64 6,40/6,18/5,94
100 2,82 2,57/ 2,66| 7,26/5,96 3,82/6,19 1,21 4,172,50 3,23 4,60 3,90 3,823,543,26/2,10 3,69 4,53 2,54
120 2,97,3,153,49 2,59 2,01/ 4,96/2,40 0,63 0,44 3,312,0) 2,40 3,574,82/1,99 2,72 3,441,02/3,21/6,19
140 2,90 1,652,908,54 2,87/2,96/ 3,45/ 4,54 6,34 2,37/4,47 2,66/4,963,87/1,101,63 1,874,492,17/1,38
160 3,08 2,331,59/4,65 0,94 0,92/1,56{1,14 0,84 1,644,60 4,886,592,70[2,414,834,420,591,27/0,74
1800,791,943,991,66/1,693,93/1,89 3,17 3,001,101,49 0,680,710,640,491,090,431,040,98 1,25
2001,1213,0011,62/0,950,351,33/5,17,0,80 2,690,560,78 0,900,983,10 3,21 1,46/4,77/1,54 0,80/ 4,21
2200,798,541,790,572,142,081,252,18 3,220,945,18 8,683,51/1,281,800,950,71/0,72 0,90/ 1,43
2400,630,86{1,21/1,10,2,880,91/0,80 1,39 4,77/0,97 1,26 4,031,543,031,012,030,630,46/0,97/1,33
260 1,020,67/0,72/1,040,96/0,840,80 2,12 1,061,532,19 0,511,730,420,750,27/0,50/0,61 0,61 0,33
2800,421,630,47,0,61 2,48 0,610,87,0,34 0,51/0,251,26 0,690,590,74/0,631,282,043,98 3,27/0,74
3000,47/0,750,420,570,68 0,52
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Puc. 8. I'pagpux 08yx koaghdpuyuenmos pecyrsippocmu u ux omuowienus ons 305 cmuxomeopenuii LLu
Y3uHa.
Fig. 8. Graph of two regularity coefficients and their relations for 305 Shih-ching poems.

Ha puc. 9 nokazano pasbuenne matpunsl ctuxorBoperus Ne 8§ u mepesox A.A. tykuna. Msl
BUJIMM, YTO BCE CTPOKU CTUXOTBOpEHUst Ne 8 oIMHAKOBBI, 32 HCKIIIOYeHUEM 3-ro ueporiimda 2-ro
ctuxa. Bee ot 6 uepornudoB — rinaroisl, npu4éM S5 W3 HUX YHUKAIbHBI. OJMHAKOBOCTH CTPOK
O3HAyYaeT, 4TO NpH (HEHYJIEBBIX) CIBUIAaX IO BEPTHKAIM, T.€. MO CTpodaM H/WUIM CTPOKaM,
coxpansitorcss 7 u3 8 wuepornudoB kaxnoi crpoku. [lepeBox IlITykrHa HOBOJBHO TOYHO
nepenaét 3TOT MapajljIeIu3M: MEpBble CTUXHU CTPOK OAMHAKOBBI M COZIEpXKaT Mo 4 cioBa, Npas/a,
BO BTOPBIX CTUXaX CTPOK YHCIIO CJIOB KoneOsercs oT 2 10 4 U MeHsieTcs He Toibko raaron. Ho
TpeboBaTh OOJNBLIEr0 OT IEPEeBOJAa HAa PYCCKHM, HaBEpHOE, M HENb3s: HalpHMep, B PYCCKOM
A3BIKE HET TJIAroJioB, KOTOPbIE TOYHO MEpeaaBaid Obl 3HAUYEHME KUTAHCKOro Iiiaroia yse fi —
TO/IHSATE TIOJTy TLIAThsl, TOJOKUTE B MOy TUIaThsl, M TJIArOda ce fii — OpaTh (4TO-J.) B MO0,
3aJI0KUB TOJY IUIAThsI 3a MosAc. [103TOMyY MPUXOIUTCS UCIIONIB30BATh HECKOJIBKO CJIOB: B MOZOJ
HaOpaJa, B OAOJIE MOHECTA.

11112 2 E 2 2| 1] 3 ||PBynapBy nogopoxuuk// Bcé cpeiBato ero.
11112 2 E 2 2 fﬁ- 3 || PBy na pBy nogopoxuux// Cobuparo ero.
112 2.2 2]#]|3 PBy na pBy nogopoxuuk// PBy Bc€ Bpems ero.
11112 2 E 2 2 |#| 3 ||Psy na pBy nonopoxnux// Uuiiy cems ero.
1l1]l2 2«2 2 %-?5- 3 || PBy na pBy mogopoxkuuk// Bot B mogon nabpana.
11112 2 E 2 2 | #A| 3 || Psy na psy monopoxuux// B nomone nouecna.

Puc. 9. Pasbuenue mampuyst cmuxomeopenus Ne 8 (1.1.8) @y u 7~ & (Ilodoposicrux).
Fig. 9. Partition of the matrix of poem No. 8 (1.1.8) Fou yi 2 (Plantain).

3aMeTHM, YTO IIPU TOPU3OHTAJIBHBIX (HEHYJIEBBIX) CIBUrax, T.€. MO CTHXaM B CTPOKAax W/WIN
nepornudamM B cTuxax, B cTUXoTBopeHHH Ne 8 He coxpansiercs HH onuH nepornud. Ecmu mpu
BBIUMCIEHNH KO3((HUIHeHTa peryasipHocTH (0003HaueHHOTO Kyyoo) VYUIHTBHIBATH TOIBKO
BEPTUKAJIbHBIE CIBUTH, T.€. MO cTpod)aM /MM CTpOKaM, y 3TOr0 CTUXOTBOpeHus Ne 8 Toxe
Oyner MakCUMalbHBINH KO3((UIMEHT peryaspHOCTH, paBHBIM 87,5.1'paduk cpeqHero 3HadeHHs
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Kxyoo o paznenam [llu y3una ToKa3aH Ha puC. 7 BBEpXY, a 1o BceM 305 CTHXOTBpEHHMSIM — Ha
puc. 8 (BBepxy), Tam ke (B cepeauHe) moka3aH rpaduk otHorreHus Kyyoo/ Ky ITuk atoro
OTHOIIIEHUS JOCTUTACTCS sl CTUXOTBOpeHust Ne 122 u paBer nmpumepro 25 (puc. 10).

1 1 12|t 4 4 4 4|2 5 5]|#F|3

1 1 1]2 /\_||4 4 4 a]2DX[5 5]mls

Pa3Be MOXKHO CKa3aTh, YTO 51 CaM HE UMEHO OJICHKIbI?
CeMb pa3UUHBIX HAPSIOB TEMEPh Y MEHS;

TonbKO HBIHEIIHUM JJap TBOM, BOT 3TU OJIEXKIbI
BynyT MHOr0 yo0OHe#H U JTydiiie, HOBEPh, JJIsl MEHSI.
Pa3Be MOXKHO CKa3aTh, YTO 51 CaM HE UMEHO OJICHKIbI?
Ho pa3nuuHbIX of1ex;] ObLIO IMIECTh Y MEHSL.

TonbKo HBIHEIIHUM JJap TBOM, BOT 3TU OJIEXKIbI

U Tenneid, 1 ynoOHel HapsA0B, YTO €CTh Y MEHSL.

Puc. 10. Pazbuenue mampuysl cmuxomeopenus Ne 122 (1.10.9) Lzi0 my HE4
(Passe mooicno ckazamo).
Fig. 10. Partition of the matrix of poem No. 122 (1.10.9) Wu yi £&z¢ (How can it be said).

CruxorBopenue Ne 122 umeer Ky = 3,49, uto BbIIE cpenHero 3HaueHus 2,71, HO Aajeko OT
MaKcuMaslbHOro 3HaueHusi 14,18, 3to 46-¢ mo BennunHe 3HaueHue K. A BOT mpH cIBurax
TOJIBKO MO BEPTUKAJIM MMEEM BTOpOE Iocjie MakcuMmaibHoro (87,5) 3Hauenue Kyyoo = 86,67. B
kutaiickux cratesix [20], [21], [22]aT0 cTHXOTBOpEHHE HE YITOMHHAETCS.
Tor ¢axr, uro Kyoo CymiecTBeHHO (B HECKONIBKO pa3) Oosbiie Kyt TOBOPUT O TOM, 4TO
MOBTOpEHHE UeporiudoB U GUryp IPOUCXOUT B OCHOBHOM MNP BEPTUKAIBHBIX CIIBUrax, T.e. MO
cTpodaM u CTpokaM B cTpodax, U 3HAYUTEIHHO MEHbIIE MPH TOPU30HTANBHBIX CIBHUIaX, T.€. TI0
CTUXaM B CTpPOKax W ueporyimpaM B CTHUXaX. DTO TONTBepXKIaeTcs Tabn. 3, rae yka3zaHbl
CpelnHKe, MaKCUMallbHbIe U MHUHUMaJbHbIC 3HAYCHUsI KO3(D(PUIIMEHTOB PEryIsipHOCTH JIIsl BCeX
15 BHUAOB CHBUrOB, OTIIMYAIOMIUXCS TEM, MO KaKUM KOOpPIHMHATaM CABHUT HE MPOUCXOTUT (OHH
0003HaueHbl HYISIMH B HWHAEKcax). CTonOIbl yIOpsIOYeHbl CJeBa HAMpaBO MO YOBIBAHHIO
cpenHero K03 QUIUEeHTa PErYISIPHOCTH.
Tabn. 3. Koaghgpuyuenmor pecynsipnocmu(K) npu pasuvix euoax coeuzos
Table 3. Regularity coefficients (K) for different types of shifts
K X0, [ X0, [ Xy, | X)y, | x,0, | 0, | 0,0, [ X,0, | Oy, | Xy, | Xy, |0,y,| O,y, |0,0,|0,0,
00/20(00|2z0[0t|00]|z0]| zt|z0| Ot ]| zt|zt| Ot ]|zt|0t
average [32,7417,2515,38 8,78 6,47 4,91] 4,41] 4,40 4,26 3,97 2,711,59 1,59]1,551,25
max |92,8274,2987,5044,93122,1987,5033,33/18,5929,17]24,14/14,188,3313,10/6,097,14
min 0 0 0 0 0 0 0 0 0 0025 0 0 0O O
cr.Ne8 |87,5046,0587,5044,9321,36[87,50  013,4329,17]24,14/14,188,3313,103,173,85
cr.Nel127| 1,25 1,32 0,66 0,68 0,49 0 0 1 0 0,29 0,630,68 01,19 0

B uactHOCTH, Ui CIABHWIOB IO OJHOW KOOPJUHATE MMEET MECTO CIIEAYIOIIEe COOTHOIICHUE
cpemHUX KOX(POUIUEHTOB perymsspHOCTH: Kyooo™>Koyoo>Koo:0>Kaoot, T.€. TOBTOpBI CITydaroTcst
YaIle BCero npu CABHre mo crpodam, 3aTeM 1o CTpokam B crpodax, 3aTeM Mo CTUXaM B CTPOKAxX
U, HAa TIOCTIETHEM MeCTe, Mo uepornudam B cTuxax. JTa )K€ TCHACHIMS BHHA M3 COOTHOIICHUS
CpEeMHHUX 3HAYCHUH KOA(PQUIMEHTOB pETYIIPHOCTH IIPH COBUTAX MO TPEM W3 UYETHIPEX
koopauHAT: Kyyz0>Kxoz>Kxyor>Koyt. HakoHen, nake MUHHMaNbHBIN 13 cpemHux koddduireHTos
PETYISPHOCTH TI0 BEPTHKAIBHBIM CIBHUTAM OKA3hIBACTCS OOJNBIIE MAaKCHMAIBHOTO W3 CPEITHHX
k03 punmeHTOB peryasipHOCTH 1 (o) TOPHU30HTAIBHBIM CIIBUTaM:
min{ Kyooo, Kxyoo, Koyoo } > max{ Koozo, Koozt, Kooot 3. Xots1,  koHewHO, st OTHENBHBIX
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CTHXOTBOPEHHH COOTHOLIEHUS! MOTYT OBITh OPYIMMH, B YAaCTHOCTH, JUIS CTUXOTBOpPEHHUS No
8umeem Kooo= 0 <Kooot = 3,85 nKyox= 13,43 <Kyyot = 24,14.

[omyuennsie pe3ynbTaThl KOMITBIOTEPHBIX HKCIIEPUMEHTOB TIO3BOJISIOT TaK)Ke IPOSICHUTH CBSI3b
MEXIY PerylIspHOCTBIO CTUXOTBOPEHHH M WX pasMepoM (B umcie uepornmgos). Ha puc. 11
noka3ansl Ko3(dunueHtsr peryasipHocTH (Kyyzt) B 3aBUCHMOCTH OT pa3Mepa CTHXOTBOPCHHS, a
TaKKe CpemHuil KOAMPUIMEHT PerynspHOCTH Kyyt, BEIMUCICHHBIH B KaxaoM muana3oHe [X-50,
X), Kak (yHKOUS yucia X UeporiudoB B CTHXOTBOPEHHH, OKPYIJIEHHOro 10 KpaTHocTd 50.
MOXXHO OTMETHTh JBa MOMEHTa. 1) Kak W CIIe[I0BajO OXHIAaTh, CpeAHH Koddduiment
PETYISIPHOCTH TaNaeT C POCTOM pa3Mepa CTHXOTBOpPEHHWs, 2) KO3(P(UIMEHTHI peryaspHOCTH
CTHXOTBOPEHHI OJHOTO pa3Mepa paclpeieieHbl MeXAy MHHHMAalIbHBIM M MaKCUMaJbHBIM
3HAYEeHUsIMU OoJiee-MeHee paBHOMEPHO — MM COOTBETCTBYIOT CTOJIOIBI TOYEK Ha puc. 11.

Cepblit rpachuk —

CpeaHuiA KO3hULIMEHT PErynsipHOCTH

B AnanasoHe [x-50, X) B 3aBUCMMOCTM OT
yncna X uepornmgoB B CTUXOTBOPEHNN,
OKPYrMEHHOro 4o kpaTtHocTu 50.

: TIT] YEpHble TOuKM —
T i K03(hhULMEHTBI PErynsapHOCTY B 3aBUCUMOCTM OT
of - DaEn T yucna nepornnudgoB B CTUXOTBOPEHUM
Ak o
it A
TN,
2 O R
Biclelad o 3 LN |
ot R ol Pee e || e ——— Al
Ay T T $ oo ol%] e 2 .

0 50 100 150 200 250 300 350 400 450 500

Puc. 11. Koapgpuyuenmor pecynisiprocmu Kax (pyHkyus pazmepa cmuxomeopenusi U 2papux cpeornezo
Koahpuyuenma pezynsprocmu.
Fig. 11. Regularity coefficients as a function of the size of the poem and the graph of the average regularity

coefficient.
mlm]|n v mle]s] [wowl]ars w]2]r
Az rree a7 || |34 | a3 ]s |5
w0 mte a|afm| [% w[e elle s[i]m
NE|E 2ndE k| Al 3|E 2] 4fl& kAL O
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Puc. 12. Cmuxomeopenue Ne 127 (1.11.2) Cor me LW (Knsso na oxome): mampuya u eé paséuenue.
Fig. 12. Poem No. 127 (1.11.2) Si tie £ (Prince on the hunt): the matrix and its partition.

Jns mpuMepa MOXHO ITOCMOTPETh KO3((HUIHEHTHI PETYISIPHOCTH CTHXOTBOpEeHHH ¢ 48
nepormudamu. B [llu y3une Takux cruxorBopeHuii Oombine Becero — 40 mTyk. MakcuMaabHBINH
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ko3¢ ¢umment peryasipHoctu Kyt = 14,18 mmeer ormeuenHoe BbIe ctuxoTBopeHne Ne 8, a
MUHAMAaNBHBIA  Kodduiment perymsapHoctn Ky = 0,63 — cruxorBopenme Ne 127.
Koa¢ppunumentsr perymspHoctd mpu Bcex 15 Bupax cIOBUroB Jisi 0OOMX CTUXOTBOPEHUI
npuBeneHbl BHM3Y Tabm. 3. Marpuna cruxorBopeHus Ne 127 wm e€ pasOuenwe Ha
MHOTOYTOJIbHHKH TpUBEAEHBl Ha puc. 12. DTo pa30ueHne CyIIECTBEHHO OTIMYAeTCs OT
pa3buennst marpuipl ctuxorBopeHus Ne 8 (puc. 9), mpexme Bcero, oOMIMEM YHUKabHBIX
neporIudoB.

9. Mapannenu3msi 6 opu2uHarse u e nepeeode

B nmpenpinymiem pasgene Mbl YK€ TOBOPWJIM O COXPaHEHHWH PETYJSPHOH CTPYKTYPBI
CTUXOTBOpeHHs Ha mnpumepe mnepesoga A.A. IltykuneiM ctuxoTBopeHuss Ne 8§
(ITOAOPOXKHUK). AHamOrHYHYIO CTPYKTYPY UMEET U KIIACCHYCSCKHIA TEPEBOJ] HA aHTJIMHCKHNA
JIx. Jlerra (J. Legge) [19]:

We gather and gather the plantains; // Now we may gather them.

We gather and gather the plantains; // Now we have got them.

We gather and gather the plantains; // Now we pluck the ears.

We gather and gather the plantains; // Now we rub out the seeds.

We gather and gather the plantains; // Now we place the seeds in our skirts.

We gather and gather the plantains; // Now we tuck out skirts under our girdles.

A Bot B nepeBoie ctuxorBopeHust Ne 122 Jlx. Jlerr B 6onbiuei mepe, yem L1ITyknH, coxpaHi
CTPYKTYPY IOBTOPOB.

How can it be said that he is without robes? // He has those of the seven orders;

But it is better that he get those robes from you. // That will secure tranquillity and good fortune.
How can it be said that he is without robes ? // He has those of the six orders;

But it is better that he get those robes from you. // That will secure tranquillity and permanence.
CepbiM (DOHOM BBIJETICHBl YHUKAJIbHBIE CJIOBa, TOYHO COOTBETCTBYIOLIME YHUKAIbHBIM
uepornudam na puc. 10. Kpome, BummmMo, Hen30€XKHOTO U3MEHEHHs «Terepb — ObLIO» BO 2 U 6
cTpokax mepeopa llITykuHa, mosBIAeTCS OTCYTCTByIomnee B opuruHaie «Ho», a Taxke
Mensiercsi «bputo MHOro — M» M «moBepb — 49TO ecTh». OTYacCTH 3TO BBI3BAHO, HABEPHOE,
HEOOXOAUMOCTBIO COOJIFOCTH pa3Mep.

Ipu Bcex HIOAHCAX MOXXHO OTMETHTh CTpEMIIEHHE OOOMX TIEPEBOMYMKOB COXPAHHTh
PETYISPHYIO CTPYKTYpY CTHXOTBOPEHHH, OCHOBAaHHYIO Ha OYyKBaJbHOM IIOBTOPEHHH 3HAKOB
(mepormudos — cino). Tak He Bcerma O6piBaer. Ho 3auem BooOmie B ctuxax [[/u y3una Tak MHOTO
moBTOpoB? [l yero oHu HY>KHBI? W HY)KHO JIM UX COXPaHATh IPH mepeBoe?

B [22] kwraiickuit aBrop tmmer o [llu ysune: «Ecmm Gbl 3Ta pabora mosiBHIACh B Ooiece
MIO3/IHIOIO 3IIOXY, KOI/Ia METPHUECKas MO33Ws CTalla TOMyIsApHA, S 00I0Ch, YTO MHOTHE JIFOIU
mocMesich Obl Han Hell. Hammcanme MeTpHYecKMX CTHXOTBOPEHHM Bcerma u3berano
CEMaHTHYECKUX TOBTOPEHMH. [B CTHXOCHOKEHWM] CYIIECTBYeT Tak Has3biBaecMasi OOJe3Hb
xouncan S5 (6onesHb «CIOKEHHBIX IIaJOHE»), B JAHHOM cllydae Oole3Hb IapHBIX
nepormudoB B crmxax». W manee: «llo cpaBHeHMIO C TPO30H W pOMaHaMH, UTHHA
CTHXOTBOPEHHUH CIHUITKOM Maya. YTOOBl MaKCHMalbHO PACIIMPHUTH CMBICT TEKCTa, MOATHI HE
MOTYT HE JOPOKUTH YEPHUIIAMH, KaK 30JI0TOM. .. [IoBTOpeHre paBHOCWIHHO ITYCTOH TpaTe MecTa
B cTuxoTBopeHum». W cnernuansHo 1o moBoxy cruxorBopennst Ne § (ITOJJOPOXHUK): «IToat
munactun 1un HOans Moii ZEAL (1716-1798) nmocMesiicss Haa 3THM M ckasail: TpucTa cTHXOB
Hlu y3una mOMOOHBI MHOXECTBY IIOJIOPOXXHUKOB, KOTOpble pBYT H pBYT. OHHM He
TIpeAHa3HavYeHbl IS ToApaXxxaHust OyaymmM mokoneHussM». Ho mamee aBrop craTbu mumier oo
stoii mrytke Oans Moas: «Ha camom nene on kputukyer He [Llu y3um, a Te€X, KTO €T0 YUTAeT B
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LBETHBIX OYKAaX YCTaBHBIX (TIATH- ¥ CEMHUCIOBHBIX) CTHXOB, M 3TO TEHJCHIIMO3HBIH ITOIXO.
3neck KUTalicKas HIHOMa «IIBETHBIE OUKI» — 3TO TO JK€ CaMOE, YTO PYCCKHUE «IIOPBD».

B kuraiickoii suumknonequu [20] ropopurcs: «IloBTopeHus B cTpodax U CTPOKaxX OTHOCATCS K
Croco0y BBIpaXEHUS B JIUTEPATYPHBIX NTPOU3BEICHUSX, B KOTOPBIX OJHHU U TE XK€ WM ITOXOKHUE
TIPE/ITIOKEHNST HEOTHOKPATHO TOSBIIIIOTCS B OJHOM M TOM K€ TO3MLMH B pa3HbIX abd3amax. Mx
pOJIb COCTOMT B TOM, YTOOBI YINIyOWTH BIIEHYATJICHUE, MepenaTh arMmocdepy, yriyOuTh TeMmy
CTHXOTBOPEHHUS, YCHJIMTh MY3bIKaJbHOCTh W YYBCTBO PHTMa CTUXOTBOPEHHS, YTOOBI YyBCTBa
MOrjiM ObITh BBIpaXKeHbI B moiHOH Mepe». [Ipodeccop Jlu HOimsu B [21] noGapmser:
«[lapamienn3Mbl HY)XHBI HE NPOCTO JUIS IIOBTOPOB, a JUIA TIONY4EHHS CBOEOOPa3HOro
XYIOXKECTBEHHOTO 3((eKTa, KOTOPBIH 3aCTaBISET SMOIOHAILHOE BOCIIPUATHE CTUXOTBOPEHHUS
MOAHUMATECS 1o crnupaid. COrlacHO HMCCIeAOBaHUSIM, OOJBIIMHCTBO CTUXOTBOpeHWil B [llu
Y3uHe W3HAYAIILHO OBLIM HAPOIHBIMH INECHSAMH, MX Tend. [Ipu NMeHHH 3TH CTHUXHM HY)KHO IeTh
TPWXKIIBI, TIEPEIaBast JIOISM BOJIHYIOLIHE OLIYIIECHUS U YIITyOJIsisl SMOIOHAIBHOE BEIPAYKEHHEY.
IMouemy Tpwxnael? Bo-niepBeix, motomMy 4to B [//u y3une GONBINE BCErO CTUXOTBOPCHHMN C TPEMs
ctpodamu (113 u3 305, T.e. 37%). Cpenu CTUXOTBOPEHHIA CAMOr0 PacIpOCTPAHEHHOTO pa3Mepa
(48 uepornmudor — 40 cTUXOTBOpEHUH) Takxke Oonblie Beero TpexcrpodHbix (32, T.e. 67%). Bo-
BTOPBIX, TPU — 3TO BaKHEHIIEE HYMEPOJIOIMYECKOE YHUCII0, KOTOPOMY JOJIKEH NOXYUHATHCS [Lu
Y3uH, KaK 1 JII00OH KUTAHCKUIM KaHOH-Y3UH.

Astop cratbu [22] mosicasieT: «[10TOPOKHUKY» — 3TO TPYIOBasi TIECHS, KOTOPYIO MEIH BO BPEMsI
cOopa mukux opoieil. U nanee cpaBHuBaet e€ ¢ necueit bo LI3toii-u «Beynas nedanby, KOTOPYIO
neja IeBU4YKa JHHACTHUHU TaH, JAC€pXXa B pyKax IHITY. DTa TecHs SBISETCA meaeBspoM ¢
BEJIMKOJIEMTHON PUTOPUKON U CIIOKHBIM puTMOM. Ho «BeuHas neyans» He MOAXOAUT IJisl CLUEHBI
Tpyza 1o cOopy JAMKUX OBOLICH, U B 3TOM LIEHHOCTh U panuoHainbHOCTh «IlogopoxHuka». Tyt
MO)KHO BCIIOMHHUTB O «IPUHLMIHAIBHON YTHINTAPHOCTH KUTa#cKoro uckyccra» [23], crp. 20-
24. Ananoruuno cruxorsopenue Ne 7 (1.1.7) Ty yzwoi % B (OX0THUK) — 5TO HECHS, KOTOPYIO
pacrieBaeT conjgat BO Bpems 3aHATHI OoeBbiMU uckycctBamu. CtuxorBopenust Ne 5 (1.1.5)
Yneyn cor @il (Capanua), Ne 4 (1.1.4) Ifz10 my 2K (Ha 1ore y mepesa 101my CKIOHSAIOTCS
BetBu) 1 Ne 6 (1.1.6) Tao s0 BkK (IlecHb o HeBecTe) — 3TO APYroif THII CHEHAPMS: TIECHH JUTs
OnarocnoBeHHs1 CBaAbOBL. ABTOp CIPaBEMIMBO 3aMeYaeT. 3TO BeOb TO JK€ CaMoe, 4YTO
6eckoneuHoe “Happy birthday to you” Ha npa3aHOBaHHM JTHS POXKIACHHS.

«Hy>xHO 1T 1pu TepeBoie COXPaHATh 3TY PUTOpUUECKYI0 (hopMy HapamienuiMa?» — 3anaéres
Borpocom mpoteccop JIu FOiinsta B [21] 1 oTBedaet: «ITO 3aBHCHT OT TOTO, HHTEPIIPETHPYET JIH
NEPEeBOAYMK CTHUXU KaK JIMTEpaTypHbIE INPOU3BEICHUS W MPU3HAET JIM OH LIEHHOCTh 3TOTO
XyIOKECTBEHHOTo TipuéMa». Jlanmee o pasbupaer mpumMep cruxotBopenns Ne 143 (1.12.8) FO»
yy F i (Beiuwia Ha HeGo nyHa) B ero nepesonax Ha anruiickuii Jlerra (J. Legge), JkeHHMHICa
(W. Jennings), Annena (C.F.R. Allen) u O3psr [Taynna (E. Pound), a Takke Ha cOBpeMEHHBII
kutaiickuii Croif FOanpuyna (V).

O3pa IlayHn momHOCTBIO OTKazaics OT 3Toi ¢opmbl puropuku. Jlu HOinsH mutupyer cBom
COOCTBEHHBIC CTIOBA W3 CTaThu «lIpuHIMMI “peadpbHOCTH” W MOdTHKA UMaxm3Ma B miepeBoze [[lu
ysuna llayamay»: «[IpuHIMN MMaXku3Ma TPHOAET €ro TNEpeBOAY OONBINOE XYHIO0KECTBEHHOE
O04YapOBaHWE MMAKUCTCKOW TI033HH, U 3TO UMEET OOJIBIIOE 3HAYCHHE TSI JATTbHEHIIIETO pa3BUTHS
1 COBEPIIEHCTBOBAHUS €r0 MMAXKHCTCKOM mo3THkm». Ho manee 3ameuaer: «KoHewHO, ¢ TOUKH
3peHHUs] Pa3BUTHS CaMON aMEPHKAHCKOM IO33MM B TAKOM ITOAXOJE HET HUYEro IUIOXOro; HO C
TOYKH 3pEHUs KyJbTYPHOH KOMMYHHKalUU TakoW nepeBox [[lu yzuna oueHb HeIPPEKTUBEH, U
OH JaXe BBOAWT 4YMTarTeNieil B 3a0NMyXKAE€HHE M IOMENIaeT WX IOHWMAaHHIO KIIACCHYECKOH
KHUTaNCKON KyIbTYPBD».

[oznmms Annena neMoHCTpUpyeT, kak mmmeTr npodeccop Jlu FOinsan, «apyroi MeHTanmTeT,
CBOETO pojia KyJAbTYpHOE BBICOKOMEpHE M KpalHWI KyJIbTYPHBIH KOHCepBaTH3M». W mpuBoaut
BbICKa3bIBaHue AinieHa o mepeBoae Jlerra: «B rimazax cOBpeMeHHBIX KuTalIeB repeox Jlerra
OYEHb XOpOIIO COOTBETCTBYET OPHTMHAIBHOMY TEKCTY M COBEPIICHEH, HO KaK aHTJIHMHCKOoe
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CTUXOTBOPEHHE OH HE MUMEET HUKaKoW 1eHHocTH BooOmiey ([24],p. XXI). Cam Amnen neman
TIepeBOJI, CTAPAsCh, MIPEXK/E BCETO, CIENOBATh TPAIMIMAM aHTIIMICKOW MO33HH, TPEXkKIE BCETO,
My3bIKaJbHOCTH B nyxe CynmHOepHa. Iloaromy oH mumer: «Korga nmpousBeneHHe COCTOUT U3
OIIHOTO TIPEIUIOXKEHUS, BBIPAKEHHOTO TPH WM YETHIPE pa3a C HAaUMEHBIINMH BO3MOXHBIMHU
BapUaLUAMHU, sl YACTO CXKUMAT €ro IETUKOM B OIHY CTpody» [Tam xe, p. XXV].

[podeccop JIu HOinsan 3ameuaer: «CornacHo 3KcriepTH3e, AJUICH JEHCTBUTENIBHO IEperucann
BCE CTPOQBI C MapajuieIi3MaMi B COOTBETCTBUHM C ICTETHMYECKUMHM CTaHIapTaMU aHTIMHCKOMN
noa3um». W nanee nemaer Aajeko uaymme BBIBOABI: «Takoro pona 4pe3MepHBId akIEeHT B
nepeBofie Ha (HUIONIOTMYECKHX HOpPMax W HaBS3bIBAHWM TaKMX HOPM MEPEBEACHHBIM
TIPOM3BEACHHUSM SIBIISETCS TPEHEOPEKEHWEM W HE3HAaHWEM JIMTEpaTypHOro pa3HOO0Opasus;
CTaBUT JIUTEpATYpy TMEpeA OmpelelieHHbIM MeTa(u3nueckuM 0aphepoM, 3acTaBilsieT ee
TIOAYUHATHCS ONPEJIETICHHOMY (DUKCHPOBAHHOMY IIA0JIOHY M CTHPAeT MPHPOAY OPHIMHAIBHOM
KYJIBTYPBL. DTO yXKe He JIMTEpaTypHBIH aKT 10 CBOEH NPHUPOJE, a aKT KyJIbTYPHON MaHUITYJISLIUN
W Jaxe KyJbTYpHBIH W TOJWUTHYECKUH akT. Takoro poaa KyJbTypHOE BBICOKOMEpUE He
peaxoctb. B cuimy aToro, XoTd mepeBoj MOXET Oojiee MIM MeHee BOOpaTh B ce0s HEKOTOpbIe
CHJIbHBIE CTOPOHBI JK30THYECKMX KYJbTYP, B JOJTOCPOYHON IMEPCIEKTHBE €ro KYJIbTYpHBIi
KOHCEPBATU3M M Y30CTh HEHM30e)KHO OrpaHMuaT OOMEH MEXAYy [IBYMS KYyJIbTypaMu H
UCKYCCTBaMHM, TPEMSTCTBYS HOPMAJbHOMY Da3BHTHIO COOCTBEHHOW KyiabTypbl. Co BTOpOi
TIOJIOBHHBI IIPOLIOrO BEKa MOJIOKEHHUE OPUTAHCKOW HAIMU MPOAOIDKAIO yXyamaTbes. Moxer
OBITh, B 9TOM MPHYUHA?.

Hwuxe Ha puc. 13 MBI IpUBOIUM pa30HEHHs] MATPHUI] YIIOMUHAEMbIX BBIIIE CTUXOTBOpeHHuH [llu
y3una (KpoMe TeX, YTO NPUBEACHBI BBIIIE) IJIs TOrO, YTOOBI MOXKHO OBIIO HATISIHO YBHIETbH
CTENeHb UX PEryIspHOCTH.

Ne6 (1.1.6) Tao 50 Bk R. Kyt = 6,74 Ned (1.1.4) IJ310 my BBAR. Kya = 6,19
IlecHb 0 HeBecTe Ha rore Yy A€peBa NOJ1Yy CKIOHSAIOTCS BETBU
L]
12]3]3|l4a]4]5]|= 1 1 1 1%1 1|%]|2
|
2|6 6 66 718 11 1 1=1 1|2
Lo
123 ]3|l 4] 1111511?;::2
2|16 6 626|5[8]7 11 1 1=1 1[#]2
Lo
T EHEHEHEBEIRIE 11 1 1.1 1(#%]2
i
216 6 626]5|8|A 1 1 1 1%1 1|2
Ne7 (1.1.7) Ty yzioit L. Kt = 5,64 Nel43 (1.12.8) £0 up H . Kyya = 8,54
OXOTHHK Beinuta Ha HeGo TyHa
112 2||#|z]3]3 1 1|mel2]]3 3|#]2
41412 222 2|+ # 1% A 2|3 3|M®|?2
LN} | — -m
112 2|5 5 5] 1 o1fmf2][3s 3|#]2
442 222 2|4 1% =|2||3 3|&]|2
LN} | — -m
112 2|5 5 5]k 1 o1|ml2][3 3|#]|2
4042 222 2|l @ 1l & #]z2f3 3|#”]-2

Puc. 13. Pasbuenus mampuy yemoipéx cmuxomeopenuti LLlu y3una.
Fig. 13. Matrix partitions of four Shih-ching poems.
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10. 3aknroyeHue

B cratee paccmarpuBaloOTCS TakMe pEryJSpHOCTH MaTpHIbl Kak IOBTOpeHHE (uryp, T.e.

OJMTHAKOBbIE HAOOPHI CHMBOJIOB C O/IMHAKOBBIM OTHOCHTENILHBIM pacrioiokeHueM. [Ipemnoxkena

YHCIIOBAsT XapaKTEPHUCTHUKA PETYISIPHOCTH MAaTpUIl (CyMMa pETYISIpHOCTH), KOTOpasi MO3BOJISIET

CpaBHHMBATh MATPHIIBI OJJHOTO pa3Mepa C OJIMHAKOBBIM PACIIOIOKEHHEM ITyCTBIX CUMBOJOB. J[iis

CpaBHEHUsI PEryJSIPHOCTH MAaTpHIl pPa3HOTO pa3Mepa W/WIM C Pa3IMYHbIM PacCHOJIOKEHHUEM

ITyCTBIX CHMBOJIOB MpEIIOKEH KOI(PQUIIMEHT PpEeryiIsipHOCTH KaK MpPOLEHTHOE OTHOIICHHE

CyMMBI DPETYJSPHOCTH J@HHOW MAaTpUIBl K CyMME pETrYISIPHOCTH «CaMoOW pEeTYISpHOI)

MAaTpHIIBL, B KOTOPOH BCE HEMYCTHIE STYCHKU 3aIIOTHEHBI OHUM U TEM K€ HEIYCTHIM CHMBOJIOM.

B crathe mpuBeneHBI aNrOPUTMBI BBIYUCICHUS CYMMBI M KOI(QHIMEHTa PETYISIPHOCTH

MaTpuubl. [1o 3TUM anropuTMaM pearu30BaHbl COOTBETCTBYIOIINE KOMITBIOTEPHBIE TIPOIPAMMBIL.

Cymma #u KOIDOUIMEHT PEryISApPHOCTH SIBISIOTCS OOOOIIEHHBIMH  XapaKTEPUCTHKAMU

peryisipHOCTH MaTpuibl. JJsl HATJSIHOTO PEICTaBICHHUS IOJHOW CTPYKTYPHI PETYISPHOCTH

NPEAJIOKEHO pa30MeHue MaTpuibl Ha IUIOCKWE (UTYpbl, OrpaHUYEHHBIE IPOCTBIMHU

MHOrOyrojibHuKamu. [loBropsiromuecs: (GUrypsl HYMEpyIOTCSl TaK, 4YTO BXOXIIEHHS OJHOU

TIOBTOpSIONIEHCS (UTYpBI MONYy4YaroT OJMHAKOBHIE HOMEpa M HE COlep)KaT OAWHAKOBBIX

cuMBOJIOB. [Ipyrue urypsl cocTosT JIMOO M3 COXpaHAEMbIX YHHKAJIBHBIX CHMBOJIOB, JINOO U3

IMYCTBIX CUMBOJIOB.

KommbroTepHble porpaMMbl ObLIH anpoOMpPOBaHBI Ul BEIMHCICHHS CyMMBI U KO3 HIIEHTa

peryaspHoctu Bcex 305 cruxorBopeHuil apeBHekutaiickoro «Kanona crtuxoB» — [llu y3una.

CTuUXOTBOpEHHE NPEACTABISLUIOCh B BHJE UYETHIPEXMEPHOM MATPHIIBI, KOOPJMHATHI KOTOPOH

COOTBETCTBYIOT CTpoamM, CTpokam B cTpodax, CTHXaM B CTPOKax M ueporiudam B CTHXaX.

Hekoropble o0oOmaromue pe3yabTaThl 3TUX KOMIIBIOTEPHBIX 3KCIEPUMEHTOB IPHBEICHBI B

CTaThe, TAKKE KaK M NMpUMEphl pa3OMeHHs MaTpull HEKOTOPBIX CTUXOTBOPEHUH, B TOM 4HCIIE,

YIIOMHHAEMBIX B CTaThIX KHTaWCKHX aBTOPOB, IOCBAIIEHHBIX NOBTOpaM B ctuxax [llu y3uua.

CraThsl Takke BKIIIOYACT pPa3/eN, COACpKaIMi KpaTKuil 0030p (10 MaTepHaiaM KHTaHCKHUX

craTeil) mpoOaeMsl MOBTOPOB B [[lu y3une: IpeqHa3HAYEHHE IIOBTOPOB M COXPAHEHHE WM He

COXpaHeHHe UX IPH IepeBoAax Ha APYrHe S3bIKH.

MO’KHO NPEAIOKUTD CIEAYIOIINE HAIIPABICHUS JAJIBHEHIIINX UCCIIEAOBAHNMI:

1) B crartee HCCIEOOBANIUCH MOBTOPHI IPH CABHIAaX MATPHIBI II0 KOOpAHHATAM. MOXXHO
NPOBECTH HCCIENOBAHHWE PETYISPHOCTH IpU JpYrux mnpeoOpa3oBaHusx. Hampumep,
COBIaieHHE (UTYp NPU BpalleHHH Ha KpaTHOe 90 4HCII0 TpagycoB, 3epKajbHAS HIH OCEBas
CHMMETPUS U T.II

2) B crartbe peryaspHOCTH OCHOBAHBI TOIBKO HA PABEHCTBE CHMBOJIOB M (DUTYp CHMBOJIOB IIPH
NOBTOpeHUH. [lepcHeKTHBHBIM NPEICTAaBIAETCS PACCMOTPEHHE JPYIUX OTHOIICHHUH
SKBHBAJICHTHOCTH Ha aji(paBUTE CUMBOJIOB MATpPUII W/MJIH MHOXECTBE (DUTI'Yp CHMBOJIOB TaK,
YTO TPH MOBTOPEHUH CHMBOJI W/WIH (HUIypa MOI'YT MEHATBhCSA, HO B Npeleiax TOro e
KJIacca SKBHBAJICHTHOCTH. B YacTHOCTH, 3TO BaKHO IS HCCIENOBAaHHS PEryJSPHOCTH
MaTPHUYHBIX TEKCTOB Ha PYCCKOM M JIPYIHX SI3bIKax, IJIe CIIOBA MEHSIOTCS NMPU M3MEHEHUH
pona, Yncia, maaexa, BpeMEHHU H T.IL

3) C mpakTHuecKod TOYKH 3pEHHUsS OBUTO OBl MHTEPECHO TPOAHAIM3HPOBATH PETYIAPHOCTH
MaTpHI JPYTUX KUTAWCKUX (M HE TONBKO KUTAWCKHUX) CTUXOTBOPEHUH M JPYTUX MaTPHYHBIX
TEKCTOB.
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