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PEKOHCTPYKIIUA CJIOB IO KOHEYHOMY MYJbTUMHOXECTBY
MOJCJIOB B I'MIIOTE3E CABUTA 1.
I. PEKOHCTPYKIMSA BE3 3AIPETOB'

AnHoTanus. PaccMoTpeHa 3ajaya PEKOHCTPYKLUHU CIOB IO 3aJaHHOMY MHOXKECTBY IOJCIIOB
B THUIIOTE3€, YTO OHO MOPOXKICHO CMEIICHHEM OKHa (PMKCHPOBAHHON UIMHBI MO HEU3BECTHOMY
cnoBy co casurom 1. IlpeamoxeHo pemieHue MIsd 3aJaddl PEKOHCTPYKIUH CIIOB 0€3 3alpereH-
HOTO IIOJICTIOBA, OCHOBAaHHOE HAa IIOMCKE OJIICPOBBIX ITyTEH WM LUKIOB B MyJbTHOpPrpagde
ne bpeiiHa myTeM CHMBOJIMYECKOrO YMHOXKEHHs MaTPHI[ CMEKHOCTH C MPUMEHEHHEM CIIEIHallb-
HBIX OIepanuii yMHOKCHUSI M CIOXKEHHsS UMeH Iyr. PaccMOTpeHBI OCOOEHHOCTH 3alaud M Me-
TOJ €€ PEILCHMs, IO3BOJIAIOIIUN HAalWTH KaK 4YMCIO PEKOHCTPYKLMH, TaK U PEKOHCTPYyHpYEMbIC
CIIOBA.

KitroueBblie cji0Ba: pEeKOHCTPYKIHUS CIIOB, Tpadbl, SiIEpOBBl MyTH, MEPEUUCICHUE ITyTeH, PEKOH-
cTpykuust 0e3 3amperoB, rpadsl ae bpeliHa, cHMBOIMYECKOE YMHOXKEHHE MAaTpHIl.

BBEJEHHUE. OBJIACTU INPUMEHEHUWSA

B macrostmet pabote paccMaTpuBacTCs 3amada, KOTOpas MO MPOOIEMATHKE OTHOCHTCS
K KOMOMHATOpHKE CJIOB — HOBOMY COBPEMEHHOMY pasliely AMCKPETHOH MaTeMaTHKH.

KomOuHaTopuka clioB — TEPMHUH, TIOSBUBIIUICS MPHOIN3UTEIBHO TPUALATH JIET
Ha3aj Uil 00ObEeAMHEHHs HAIPABJICHUM HCCIIe0BaHUN, CBA3aHHBIX OOLIMMH M0OX0/1a-
MH, HO PACCMaTPUBAEMBbIX B Pa3IUYHBIX 00IACTSIX MaTEMAaTHKH — OT TEOPHU YUCET 10
TeopeTuuecKod MH(popMaTuKU. [ 1aBHON LeNbo HcCIeJoBaHUN B 9TOH 00nacTu sBIIs-
€TCs N3yUYeHHE CIIOB KaK CaMOCTOSITEIbHBIX OOBEKTOB ¢ TOYKHU 3PEHUS MX BHYTPEHHEH
cTpykTyphl. KomMOWHaTopuka CIIOB OXBaThIBa€T KOMOHMHATOPHBIC METOJbI aHAIH3a
MHO>KECTB CJIOB, HCITOJIb3YEMbIE B TEOPUH (POPMAIILHBIX SI3bIKOB M aBTOMATOB [ 1], Teo-
puu rpynn [2], Teopuu xaoca [3], ppakranbHOM aHanmu3e [4], CHMBOJIMYECKOH JHMHA-
MHUKe [5] M aHanmM3e BPEMEHHBIX psijioB, OMouH(popMatuke [6] (B KOTOpOil KoMOHMHA-
TOpHBIE MeTO/ b TpuMeHsit ente . ['amoB [7]), muarBUcTHKE 1 Ap. [Iporpecc B manHOM
00JTaCTH ONMHUCHIBAETCS B PETYJISIPHO MOSBISAIOMIMXCA KHUraxX TPYIIbl MaTeMaTHKOB,
myOimKkyeMbix noj niceBgoHuMoM M. Lothaire [8-10].

OOBeKTaMu pacCMOTPEHUS] B KOMOWHATOPHUKE CJIOB SIBIISIOTCS CIIOBAa HAJ MPOM3-
BOJIbHBIMH aJI()aBUTAMH, & MPEIMETOM HCCIICJIOBAHUN — HM3y4YeHHE KOMOWHATOPHBIX
CBOWCTB pa3IMYHbIX MHOXKECTB CJIOB, KaK KOHEYHBIX, TaK M OECKOHEUHBIX. B peainb-
HBIX MPUKIAJHBIX 3a/1a4aX WH(OpMAaIHKs O CI0BaX 4acTO OKa3bIBACTCS! HEMOJHOMW, Ha-
pUMep, Takasi CHTyalisi Hen30e)KHa B aHAIN3e OCCKOHEYHBIX BPEMEHHBIX PSJIOB, H3-
MepsAEMBbIX Ha MPOTSDKEHUH KOHEYHBIX MHTEPBAJIOB BPEMEHU.

B HacTos1eil craTbe paccMaTpUBAeTCs OJHA U3 IOCTAaHOBOK 3a/laul PEKOHCTPYK-
LUH CJIOB TIO MX M3BECTHBIM ITOCIIEIOBATEIbHBIM (PparMeHTaM — MOACIOBaM. 3aa4un
PEKOHCTPYKIIMM CJIOB TECHO CBS3aHbI, HAamNpuMep, ¢ 3ajadamMu KoaupoBanust [11]
W pacriozHaBaHueM 00pa3oB [12], a Takyke BO3HUKAIOT B psizie Apyrux obmacred. Komu-
poBaHue HHPOPMALIUK U PAcliO3HaBaHUE 00Pa30B — B HEKOTOPOM CMBICIIE MPEAETbHbBIE
Cllydad 3aJaud peKOHCTPYKLUH CJIOB: 3alauy IIOCTPOECHUs KOJO0B MOXKHO CUMTATh 3a/1a-
yell onpeneNieHusl MHOXKECTB CJIOB, BOCCTAHABIMBAEMbIX 110 €JMHCTBEHHOMY HCKaXEH-
HOMY O0Opasily NpH MCKAXKEHHUAX 3aJaHHOTO BUA; 3aJa4ll PEKOHCTPYKUHH ¢ Hedop-
MaJIbHBIM OIMCAHUEM KJIACCOB CJIOB OTHOCATCS K KJIACCy 3aJjay PacHO3HABaHMS.

! PaGora shimommena npu nojuepkke PODU, rpant Ne 13-07-00516.
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B 3amavax uiccnenoBanus BpeMEHHBIX psijioB [ 13] koaupoBaHue 3HaUYEHUI HAOIIO-
JlaeMOW BEIMYMHBI MOXKET OCYIICCTBIATHCS B HEKOTOpOM alipaBUTE, HAIpPHMEp
(A, B C, D, E, F), cumBosIaMi KOTOPOTO MOTYT OBITH IMEHOBAHBI MTOJTyCErMEHTHI 3Ha-
YeHUIl HaOJII0gaeMO BEJIMYMHBI B MOPSIKE UX BO3PACTaHUSA: A — UMSI MOJIyCerMeHTa
HaMMEHbBIINX 3HaYeHNH, F — Hanbonpmx. Eciau HaOmroIeHns BEIyTCS B TUCKPETHOM
BpPEMEHH, TO OINMCAHUE 3HAYCHUI BPEMEHHOI'O psjia 110 UMEHaM I10JyCerMEHTOB €CTb
cioBo Hax andaBuTOoM MMEH. B ciyyae, ecnim HaOmojaeMblil IPOLIECC XapaKTepU3yeT-
csl pe3KMMHU BBIOpOCAMU 3HAYCHWH HAO0aeMoi BennmuuHbl (10 ypoBHs F) oTHOCH-
TeJbHO 0a3aJibHOTO ypoBHSA (A, B) 32 0JJMH TUCKpPET BPEMEHH, TaK )K€, KaK U PE3KUMHU
cnagamu (ot F 1o B), To noydaemble KOJOBbIE CJIOBAa BPEMEHHOTO psijia He OyIyT co-
nepxxatb nojciaos CDE u EDC. Ecnu npu 5TOM UCXOAHBIE JaHHBIE — Pa3pO3HEHHbIE
(bparmMeHThl HAOMIOJICHNH, TO 33/1a4a PEKOHCTPYKIIMK CJIOBA 0€3 3arpellieHHbIX T0ZCIOB
SIBIISIETCS 33/1a4€ll BOCCTAHOBIICHUSI BCETO OIMCAHMSI BPEMEHHOTO Psifia B TPEIIOI0Ke-
HUU 00 OCOOEHHOCTSIX €ro IOBEACHHUS.

B OuoundopmaTke ¢ KOMOMHATOPHKOM CJIOB HauboJiee TECHO CBA3AHBI 3a7a4d
ananu3za nocnenosatensHocTeil JIHK [6, 14] n paco3HaBaHust BTOPUYHOM CTPYKTYpbI
OenxoB [15]. 3ajgaua pacro3HaBaHMs BTOPUYHOM CTPYKTYphl Oejka 3aKiIHydaeTcs
B ciexyomeM. belok MOXXHO MPENCTaBIATh KaKk OJHOMEPHYIO IOCIEI0BATEIbHOCTD
AMUHOKHCIIOT WJIM KaK OJHOMEPHYIO ITOCJIE0BATEIbHOCTh XapaKTEPHBIX JIOKAIBHBIX
KoHpurypauuii. B HacTosIee BpeMs 00IIENPUHITHIM ABJISIETCS AOIYyIIEHHE, YTO Iep-
BUYHAs CTPYKTypa OJHO3HAYHO ONpesenseT BTopuuHyto. [Ipu sTom 3amava onpenene-
HUSI BTOPUYHOM CTPYKTYPBI (CTPYKTYpPHI JIOKAJIBHBIX KOH(pHUTYpaiuii) Gopmynupyercs
KaKk 3ajada IpeoOpa3oBaHus CJIOB B ajdaBUTe MMEH aMHHOKHCIOT B CJIOBA Haj
andaBUTOM JIOKAJIbHBIX KOH(Urypaluii C MOMOIIBIO KOJOB CKOJB3SIIEro OJOKa.

[Ipu onmcannyu OU3HEC-TPOLIECCOB arnmapaToM Teopun rpados [16] moxens (rpad
Ou3Hec-TpoIiecca) MOXKHO IPEJICTABUTH CIEAYIONMM 00pa3oM: COCTOSIHHS Tpoliecca
KOJUPYIOTCS UMEHOBAHHBIMH BEpILIMHAMM, a IEPEX0Ibl COCTOSIHUH — pedpamu, 0To-
JKJICCTBIICHHBIMH C dTanamu OusHec-1porecca. Toraa 3amich KOHKPETHOW peann3aiiuu
OM3Hec-IIpollecca eCTh HEKOTOPOE CIIOBO HaJ ajaBUTOM MMEH BEpPLIMH, OTPa)karoliee
MOPSIIOK mepexofa cocTosiHui. Ecam mponece usnvecku pacnpeneneH MExIy pas-
JUYHBIMHA OPTaHU3aIUSIMH, TO, CKOpee BCEro, MONyYUM MH()OPMAIIMIO O €ro MOJIHOM
IIPOXOXKAEHUM B BHJe Habopa mozcioB. Ilpu 3ToM 3ampelieHHbIE MOACIOBAa MOTYT
OBITH MHTEPIPETUPOBAHBI KaK HApYLICHUS MOJEIN — perjaMeHTa Ou3Hec-mpouecca.
Boznukaromas 3ajaua peKOHCTPYKIUM 0€3 3alpelieHHBIX IOJICIOB COJEPKATEILHO
03Ha4YaeT BO3MOKHOCTh MOJHOM PEKOHCTPYKIHHU BCEro Mpolecca, COOTBETCTBYIOLIETO
TEOPETUUECKON MOJICIIH.

Takum 00pa3oM, MpeCTaBISIET HHTEPEC MOIPOOHOE H3YUYCHUE PA3IIMUHBIX BapH-
aHTOB 3aJla4ll PEKOHCTPYKLMHU CJIOB 110 HEKOTOPOMY MHOXKECTBY I1OJICIIOB MEHbLICH
JUTMHBI, UHTEPIPETUPYEMBIX KaK MHOKECTBO IOCIIEIOBATENBHBIX (PPAarMEHTOB HEH3-
BECTHOTO CiI0Ba. [Ipy 3TOM BBIAETSETCS CIydaid, KOTJa peKOHCTPYHPYEMOE CJIOBO HE
COJEPKUT 3apaHee 3aJaHHOTO 3allpelIeHHOro mojacioBa. OAWH U3 BO3MOXHBIX BapH-
AHTOB PELICHUs ATOH 33Ja4d Ha OCHOBE IMOJICIOB (PMKCHPOBAHHOM JJIMHBI B THIIOTE3E
caBura | ¥ cocTaBisieT MpeAMET UCCIIE0BAHUS HACTOsIIIEH paboThr; yacTh | mocBsie-
Ha PEKOHCTPYKLUH Oe3 3alpelieHHOr0 CJI0BA; PEKOHCTPYKIMS NPU HAJIMYMM 3alpeTa
Oymet paccmoTpeHa B dactu Il

TEPMHUHOJIOTUSI 1 OBO3HAYEHUSA

B craThe MCHONB3YIOTCS TEPMUHOIOTHS U 0003HAYCHUS, KaK OOIICTIPUHSATHIC B TEO-
pun (GopMaNBHBIX I'paMMaTHK W sI3bIKOB [1] M cuMBoiiM4eckod OuHAMuKeE [S5], Tak
U CHeUuanbHble aBTOPCKHE O003HAYEHHUS, CBS3aHHBIE CO CHEUU(UKONH H3ydaeMoi
3aja4i. B Teopuu S3BIKOB MCTOPUYECKH TEPMHHBI «CIIOBO» M «CTPOKA» CUUTAIOTCS
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paBHONOJIOKEHHBIMU. Hanpumep, u3BecTHas 3ajaya CHMBOJIBHOIO IIOMCKa (opMmy-
nmupyetrcsa kak «llouck monmctpoku B cTpoke» [14]. B mocTtaHoBkax 3amay peKOHCT-
pykiuu [12] Oonee ynmoTpeOUM TEPMHH «CJIOBO», KOTOPBIM HCIOJB3YyeTCsS [aliee.
Taioke, He Tepss oOwHOCTH, OyAeM paccMaTpuBaTh CJIOBA, HMOPOXKICHHbIE OMHAp-
HbiM asipaBuTOM. BBepem ciieayroiiue 0003HAUCHUSI:

e ¥={0,1} — OwmnapHbIi andaBUT, s — TPOU3BOILHBIA CHMBOJI an(aBuTa;
exl=p — IyCTOE MHOKECTBO;
o 3F — ks JIEKapTOBa CTENEHb MHOXECTBA X (k-3JIEMEHTHBIH KOPTEXK);
o0
o3 = U P TPaH3UTHBHOE 3aMbIKaHHE X (MHOXKECTBO BCEX BO3MOMKHBIX
k=0
KOpTexeil);

® ¢ — TPOU3BONBHBIA KOPTEX (U1 KOPTEkKA ¢ ONMPENSNIUM AJIHHY — YHCIO CO-
CTaBIISIFOIIUX €T0 AIEMEHTOB — KaK MOIIHOCTh MYJIbTHMHOXECTBA, 00Pa30BaHHOTO U3
koprexa: |c|=n, Hanpumep |(0,1,1,0)| =4; mmHa mycroro koprexa pasHa 0);

e R(c, 1) — ¢yHkuus BeIOOpa deMeHTa KOpTexa, onpeaeneHHas npu 1< i< |c|
¥ BO3BpAIIAIONIasi JJIEMEHT ¢ HOMEPOM I U3 KOpTexa ¢; eciu i>|c|, To R(c, 1) =J;
€CJIM DJIEMEHTHI KOPTeXkKa MPHHAICKAT 2, TO (QYHKIHMS BO3BpaIlacT CUMBOI ajidasura,
nanpumep R((1,0,0,1),3)=0;

e w — cioBo (Hax anhaBUTOM) — IOCIEIOBATEILHOCTh CUMBOJIOB andaBuTa,

MpUA 3TOM COOCTBEHHO CHMBOJBI an()aBUTa — CJOBA IO OMPEACTICHHIO;
e J — nycroe (He coleprKallee CUMBOJIOB) CIOBO;
e + — omepauyss KOHKaTECHAIMH (CKICHKH) CIIOB: Wy +Wy = W W,; PE3YJIbTaT

orepalyu + — CIIOBO, PEJICTABIISIONIEe COOO0M MOCIE0BATEIbHOCTh CUMBOJIOB CJI0BA
W], 3a KOTOPOH CIeayeT II0CIeI0BATeIFHOCT CHMBOJIOB CJIOBA W,, HalpuMmep
01+11=0110;

e D():D(c)=w, tHe ce - KOPTEX, W — CIIOBO; omieparop D(-) — IecTpyk-
TOp KOpTEKa — OMEpaTop CO3MAHMS CIIOBA W3 KOPTEXA IMyTeM KOHKATCHAIIUN CHMBO-
noB andasura X,

D(c)=w=R(¢,1)+R(¢,2)+... +R(c,| c]),

nanpumep D((1,1,0,1)) =1101;

o L():L(C)=W,1ne C > — MHO)eCTBO KOpTexel, W — MHOXKECTBO CIIOB;
L() — omeparop Co3aHUSI MHOXKECTBA CIJIOB, COCTOSIIMX M3 CHMBOJIOB ajdaButa X,
JICUCTBYIOIIMHA HA MHOKECTBO KOPTEXKEH MOCPEICTBOM MOCIICI0BATEILHOTO TIPUMEHE-
Hus omepatopa D(-),

L(C)=W ={w|VceCw=D(c)},

nanpumep L({(1,1,0,1), (0,1,1)})={1101,011};

® W=1518) ... 5 eL(Zk ) — TPOM3BOJBHOE CIOBO M3 MHOKECTBA L(Ek ) Haxm ai-
¢daBuToM X;

o |lw|=k=| L (w)| — mmHa croBa, onpeAessieMast Kak 4Uciio SJIEMEHTOB B KOp-
TEKE, MOPOXKIAIOIEM 3TO CIIOBO;

o [ = L(Zk) ={w||w| =k } — MHOXeCTBO BceX CJIOB JUIMHBI k HaJ aJi(haBUTOM X;

o L' = L(Z*) — TIOJIHBIN SI3BIK HaJ| a()aBUTOM X — MHOXKECTBO BCEX BO3MOXK-
HBIX CIIOB;

oLl — [IPOM3BOJIbHBIA HEIOJNHBIA SI3bIK Haja ajlaBUTOM X.

[lycts w=sy5y ..., € L(Z"), Torna npu k< n umeem: u=s; 8 ..., 1<) <

<y <...<i <n,— QparMeHt cIoBa wUIHHBL K, U = ; §; ... 8; , 1< i, iy =i +1,...,

ik’
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i =ip_1+1<n, — noxcnoBo cnoBa w AuHbL k; Q(w, i, [) — omepaTop BbLIEICHUS
MOJICIIOBA JUTHHBI [ B CJIOBE W, HAUMHAsI ¢ CUMBOJA B mo3uiuu I ITycTh | w| = n, Toraa
omepatop ompeneieH npu i+[—1< n:

05189 <. Sy, b ) =u=15;8;11 ... S ]_1-

Jlis crieAyronux Tpex OIepaTropoB mojiaraeMm, 4to |w|=k >2:

e Pw)=0w,Lk=1)=s15 ... 8,1 eL(Zk_l) — TMOJNHBIH TpeQHKC IIUHBI
|w|—1 cnoBa w;

e SW)=0W,2,k=1)=s,...5 eL(Ek_l) — TNoJHBIHA cydduxc mmHb |w|—1
cloBa w;

o Sn(w)=0(w, k,1)=s; € L(Zl) — cybduxc ciioBa w IIUHBI | — CHMBOI ali-
¢daBura;

e /(Lj, m)— omeparop BBIOOPKH: €TO Pe3yJIbTaT — IIPOU3BOJILHOE TIOIMHOXKEC-
TBO (BO3MOXHO, C MOBTOPEHMSMM) U3 M CIIOB MHOXECTBA Lj:

V (L, m)={v,;| izﬂgvi :sl(i)séi)...slgi) el };

3aMETHM, 4TO B CHUIy OCOOCHHOCTEH 3aJaud JAOMycKaeM paccMmoTpeHue V(L ,m)
KaKk MYJIGTIMHOKECTBA C KPAaTHOCTSMH JJICMEHTOB, B ATOM CIydae m — CyMMa
KPaTHOCTCH JJIEMEHTOB;

e SH1(w, k) — omeparop casura 1; omnpeneneHHbsld Tipu | w|> k omeparop mo-
POXIAeT MHOXKECTBO TOJACIOB JUIMHBI kK MOLTHOCTHU | w|—k +1, BbIIONHSAS caBUr Ha |
OKHa JUIMHBI k II0 CIIOBY W, HauMHas ¢ KpaiiHeil jieBoH mosuuuu cioBa w:

SHI(w, k) ={u;| j=L[w[=k+Lu; =0(w, j, k)};
st onieparopa SH1(w, k) nomyckaem co3gaHue MYJIbTUMHOXECTBA, HaIlPUMEp:

SH1(1101010,4)={1101,1010,0101,1010} = {1101,1010),0101}.

INOCTAHOBKA 3AJJAYY PEKOHCTPYKIUU

CunraeM 3aJaHHBIMU: JJIUHY IIOJCJIOBA k, YUCIIO HOJCIOB /M U UCXOAHOE MYJIbTH-
MHOXeCTBO cloB V(L ,m) Han andasutom X={0,1}, paccMarpuBaeMoe Kak Oa3uc
pexoHcTpykuuu. Ilpunumaemas runoresa casura 1 cocrour B ToMm, uto V(L ,m)
paccMaTpuBaeTCs Kak MYJIbTUMHOMKECTBO IOJCIOB CABUIa | OTHOCHUTEIBHO HEKOTO-
pPOro HEM3BECTHOrO CloBa W. B pamkax IaHHOHM 3aaué PEKOHCTPYKIMH HCCIIETyeTcs
IIOCTAaHOBKA, B KOTOPOM Ha PEKOHCTPYHPYEMOE CIIOBO HE HAJ0KEHO JONOJIHUTEIb-
HBIX OTpaHMYECHHH (3arpeToB).

IHocTranoBka 3amauu peKOHCTpykuuH Oe3 3anmperoB. CopepikartesibHO. Bos-
MOKHO JII B YCIOBHSX THIIOTE3bI CIBUTra 1 OTHOCUTEIBHO MyIbTUMHOXECTBA V (L, m)
BBITIOJTHUTH PEKOHCTPYKIUIO CJIOBA W B IPUHITUIIE, U €CIIN 3T 33]]a4a UMEET pPelIeHHe,
TO SBJIAETCA JIM TaKass PEKOHCTPYKLHSA €JUHCTBEHHON?

®opMmabHO. BBegeM B pacCMOTPEHHE MHOKECTBO

W= {w||w|=m+k—1, V(L;,m)=SHI(w,k)},

IPA 3TOM PABEHCTBO TOHMMAaETCS KaK PABEHCTBO MYJIBTHMHOXECTB (paBHBI Kak
JJIEMEHTHI, TaK M HMX KPaTHOCTH). Torma, eciu:

o | W | =0 — peleHust HET, PEKOHCTPYKIIMUSA HEBO3MOXKHA U MHOKeCTBO V' (L, m)
HE SBJISCTCS PEKOHCTPYHMPYIOIIUM MYJIbTHUMHOXECTBOM;

e |W|=1— peuieHue ecTb U €IUHCTBEHHO (PEKOHCTPYKIHA BO3MOXKHA M OJHO-
3HAYHA);
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o |W|>2 — cymecTByeT HECKOJBKO pemIeHWH (PEKOHCTPYKIUS BO3MOXKHA
M MHOTO3HAYHA).

B nocnennem citydae mpeACTaBIsSeT HHTEPEC HAXOXKICHHE TOYHOIO YHCa perire-
HUH, T.e. 3HaueHus M =|W |, Tak xe, Kak 1 CaMHX pEIIeHHH 3a1a4l — CJIOB, COCTaB-
JISTFOIUX MHOXeCTBO W.

HUCTOPUSA BONPOCA U PE3YJIbTATHI

Cpenu 3aja4 pPEKOHCTPYKIIMU CJIOB [0 YaCTUYHON HH(POPMAIMK HAUOOJIBIIEEC BHH-
MaHMEe HCCcleloBaTeNleil MpHBIEeKIa 3ajada, Korja umerouascs HHpopManus mnpen-
cTaBnsieT co0oil WM HaOop (parMeHTOB HEM3BECTHOIO CJIOBA, WM HAOOp IMOJCIOB
W3BECTHOM JUIMHBI k, TIOCTPOCHHBIX B COOTBETCTBUHU C OIPEICIICHHBIMU MPABUIAMHU;
IpU OTCYTCTBUM HMH(pOpManuu o mapax «mnpaBuio, (parment». Humke mnpuBomsatcs
W3BECTHBIC B HACTOSILNEE BpPEMs pe3yJbTaThl Ul Pa3sHbIX BapHAaHTOB IOCTAHOBKH
JTAaHHOM 3aJaum.

Cayuaii 1. [ HEH3BECTHOrO CJIOBAa U3BECTHOH JJIMHBI # N3BECTHO MYJIBTUMHO-
JKECTBO BCEX €ro (h)parMeHTOB JUIMHBI k.

Briepeeie sta 3amaya Obuia copmynmpoBana B [17], 3aTem (opmanmzoBaHa
B [18], rne Oblta HalieHa BEpXHssS OLEHKA: IPU k > /2 BOCCTAHOBJICHNE HEM3BECTHO-
IO CJI0Ba BO3MOXKHO, U 9Ta PEKOHCTPYKUHUS OAHO3Ha4HA. J{Js HIKHEW rpaHMLBI pe-
3yapTaT [19], MOTy4YeHHBIM OMHUM W3 aBTOPOB CTAaThH, COCTOMUT B TOM, YTO MPH
k < log, n uMeroTcs cioBa, HEpa3IUUYUMbIE 110 MYJIBTHUMHOXKECTBY BCeX (parMeHTOB
JUIMHBI k. 3aTeM 3afada 0 PEeKOHCTPYKLHUH M0 MYJbTUMHOXECTBY ()parMeHTOB, IOJY-
YEHHBIX C OMOIIIBIO IIPOM3BOJIHOTO 33IaHHOTO Ha0bopa MpaBull, ObLIa CBE/ICHA K pellie-
HUIO CUCTEMbI TUO(AHTOBBIX YpaBHEHHI onpeneneHHoro Bujaa [20, 21]. Ha ocHoBanuu
9TOrO pe3yJsibTaTa yTOYHEHA HIDKHSISL OIICHKA: JJISl OJHO3HAYHOCTH PEKOHCTPYKIMH He-
00X0IMMO (HO HEIOCTATOYHO) YCIIOBHE

k>clog, n,c:log2(1+\g).

Crnenyroruii mar Obut criesna B [22], Te BepXHsis TpaHHIa [TOHU3KUIACH JI0 ®(\/; ).

Cayuaii 2. /i1 HEM3BECTHOI'O CJIOBA U3BECTHOW IJIMHBI 77 H3BECTHO MHOYECTBO
BCeX ero (parMeHToB MAJHMHBI K.

B Takom cimyuae m3BEeCTHBIE BEPXHSS M HIDKHSS TPaHUIBI coBmaaaroT [23]: mms
OJIHO3HAYHOW PEKOHCTPYKLHHU MIPOU3BOJIBHOIO CJIOBA HEOOXOAMMO U JOCTATOYHO BbI-
MIOJIHEHUs! YCIIOBHA k > |_n/ ZJ +1. PexoHcTpykums ocymectsisiercs 3a k | N | onepa-
uui, rme N — MOI[HOCTh MHOXECTBa (pparMeHTOB.

Jliia 3amaun BOCCTaHOBIICHUS TIPOU3BOJIBHOTO CJIOBA 110 MYJIBTHMHOKECTBY IOJI-
CIIOB yJaJoCh HaWTH clexyrommii oOmuil pesynsrar. Ecnum moctpouth oprpad
ne bpetina [24], BepIInHBI KOTOPOTO MOMEUEHBI MOACIOBAMHU U3 MYJIBTUMHOKECTBA,
a pebpa COOTBETCTBYIOT BEpIIMHAM, MOJyUYEHHBIM OJIHA M3 JIPYTroi CABHTOM Ha 1, TO
pelIeHns 3a1a4l PEeKOHCTPYKLHUH COOTBETCTBYIOT TaMHJIBTOHOBBIM IYTSM B rpade.
O4eBHUIHBIA HEJOCTATOK 3TOTO MOAX0/IA CBSI3aH C TEM, YTO OH CBOJUT HCXOHYIO 3a/a-
4y 0 PEKOHCTPYKIMH K NP-TpyaHOH 3aja4e 0 TaMWIBTOHOBOM ITyTH B rpade. Takum
o0pasom, 3a1a4a 0 PEKOHCTPYKLHMHU O TTOACIOBaM B OOILEH MOCTAHOBKE 32 OJIMHOMH-
AIbHOE BPEMSI OCTAETCSl OTKPBITOM.

PEKOHCTPYKIUS CJIOB BE3 3AIIPETA B I'MIIOTE3E CABHUTI'A 1

B ocHoBe mpemnaraemMoro pemeHusi 3aqadd PEKOHCTPYKIMHM B THIIOTE3e caBura |
JISKUT TOCTPOEHHE CIIelManbHOro MynsTHOprpada ae bpeitna G = (D, H) [24], rne
D — MHOXecTBO BepuinH, a H — MHOxecTBo ayr. [lpennaraemasi pasmerka Bep-
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muH 1 Jayr G MO3BOJSIET CBECTH IOCTAHOBKY 3aJIa4d PEKOHCTPYKIMHU Oe3 3arpeToB
K 3aJaue MOKMCKa BCEX SMJICPOBBIX MyTed (LIMKIOB), CYIIECTBEHHO MEHEE TPYI0eM-
KOH, 4eM TOMCK TaMWJIbTOHOBA MyTH B rpade.

Mynetaoprpad G = (D, H) ctpouTcs mo MyJIbTUMHOXECTBY V (L;,m) caenyto-
oM 00pas3oMm.

Hocrpoenne BepmmH. O603HaUUM v;, i =1, m, anemenTsl V(L;,m) — cioBa

IUTMHBL k, MHTEPIpPETHPYEMbIC KaK IIOJCIIOBA CIABHIa 1 IO HEM3BECTHOMY CJIOBY W.
O6pasyem u3 nonHbIX npedukcoB P (v ;) u HomHbIX cy(dukrcoB S(v;) Bcex CIOB V;
00BeIMHEHHOE MHOXXECTBO 0€3 MOBTOPCHHU:

T={JPw)UUSw)=inli=L|T |}

i=1 i=1

oueBUIHO, 4TO 1 < |7 | < 2m.

Bynem cuntarh, 4T0 MHOKECTBO CJI0B 7' OPOXKIAeT MHOXECTBO MMEH BepLIMH. Bae-
JIeM B PacCCMOTPEHHE MHOYKECTBO HOMEPOB BepiuuH / = {i|i=1,|7 |} ¥ nocraBum BO B3a-
MMHO OJTHO3HAYHOE COOTBETCTBHE KaXKIOMY JIEMEHTY MHOKECTBA / SJIEMEHT (II0JICTIOBO)
13 MHOecTBa 7', 00pa3oBaB TeM CaMbIM MHOXECTBO YIOPsIOYCHHbIX map. IlomyueHHoe
MHOXKecTBO D — [ xT sBIsieTcss MHOXKECTBOM BEpIIMH MynbTHOprpada ne bpeiina:

D={d; =(i,t;)|i=1|T|}.

Mocrpoenune ayr. J{i1s mOCTpOCHHsS MHOXKECTBa AYI BBEAEM B PacCMOTpPEHHE
00bryHOE (0€3 MOBTOPEHHIT) MHOXECTBO Vp, TMOCTPOCHHOE IO MYJIbTHMHOXECTBY
V(Ly,m). Ilycts |Vp|=n, oyeBuaHo, 4to n < m, TOrJa

Vp=1{vp;,i=1n}.
(1)

Beenst obo3navyenne vp;’ wist cinoBa vp; KpaTtHOCTH 1; B V(Ly,m), nony4um npen-

CTABJICHHUC
V(Lg,m)={vp, i=1,n}, > r =m. (1)

DeMEHTBl MHOXECTBA OyT MpPEeACTaBUM B BHJAC YHOPAOTOYCHHBIX IIATEPOK, COCTOA-
XX U3 HayaJIbHOM BCPILIUHBI, KOHEYHOU BCPIIUHBI, CUMBOJIMYECKOTO MMECHHU IYyI'H,
KpaTHOCTU W 3HAYCHUA:

hi :(djadlaeiari?vpi)'

Tormga ob6obuieHHbIe OyTH /; MynbTHOprpada me bpeitHa cTposTCs ¢ MOMOIIBIO cie-
JIYIOLIEH MpoLeyphl.

s Bcex cioB vp(r")

e =1, n, u3 V(L,,m), 3anicaHHbIX B npexacTtasieHun (1),
BBIMOJIHUTL TaKUE OIEpaIUu:

1) onpenenuts npeduxc P(-) n cybduxc S(-) ans ciosa vp;;

2) Haiitn BepumHbI rpada ae bpeiina dj, d;:3j, l:R(dj, 2)=P(),R(d;,2)=S(),
MMEHA KOTOPBIX COBIAJAIOT C Mpe(HUKCOM H Cy(hPHKCOM CIOBa Up;; CYIIECTBOBAHUE

TaKUX BEPLIMH TapaHTUPOBAHO MO MOCTPOCHUIO;
()

3) mocTaBUTH B COOTBETCTBHE CIOBY Up;"'" IYTy h; ¢ Ha4albHOW BEPIIMHON d ;,

KOHEYHOW BEPUINHON d;, CUMBOJIMYECKHM HMMCHEM €;, KPATHOCTBIO 7; U 3HAUCHHCM
CIIOBa VpP;:

Upi(ri)—)h[:(djndlaeiari’vpi)' @)
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3amerum, uto ecim P()=S()=d j» TO 1yra (d Iz d ;i ) — TETIISA; OTMETHUM TaKXKe,
4TO, TOCKONBKY V (L, m) — MyJIbTUMHOXECTBO, (hopManbHO G = (D, E) — MyJbTH-
oprpad. B nensix nanpreiimeii 06padorku rpada 6yaeM CYMTaTh, YTO OT BEPUIMHBL d
K BEpIIMHE d; UIET JIyra h;, IoMeueHHas UMeHeM e; = R(/;,3), ¢ KpaTHOCThIO 7;. Ta-
KM 00pa3zoM, MyssTroprpad G coaepKUT # 0000IICHHBIX AyT, HMEIOIIHX COBOKYITHO
0OIIyI0 KpPaTHOCTH 1.

Ha ocnoBe noctpoenHoro mynstroprpada G = (D, E) pelieHue 3aa4n CymecT-
BOBaHMS PEKOHCTPYKIHH OINPEACIICTCS CIEAyIONIei JIeMMON.

Jlemma 1 (o cymecrBoBanuu). Eciu mynstHoprpad G He siinepos, To | W | =0,

3alaya He UMEET PELICHUs U MHOXKECTBO V (L, m) He SBIAETCS PEKOHCTPYUPYIOIUM
MYyJIbTUMHOXXECTBOM. Bce BO3MOXKHBIE pEILICHUS 3aJaydl PEKOHCTPYKIUHU, AIOIIHE
| W|>=1, COOTBETCTBYIOT MJICPOBBIM ITyTsIM (3MIEPOBBIM IMKIJIAM) B G ¢ y4€TOM Kpart-
HOCTH JIyT.

HoxazatenbcTBo. [1o cyTu, 10Ka3aTeabCTBO OUEBHUIHO: SMIEPOB MyTh WU diijie-
poB LUK B G BKIFOYAET BCE AYTH C CUMBOIMYECKHUMH MMEHAMH e;, I =1, n, ¢ yueTom

ux kpatHocteil. B ety (1) u mporeaypsl moctpoeHust 0000MEHHBIX AYT (2) STOT MyTh
(UMKII) TPOXOAUT MO BCEM CIOBaM V; M3 MYJIbTHMHOXeCTBA V (L, ,m), Ipu4eM Io
Ka)XJIOMy CJIOBY II0 OJHOMY pa3y B CHJIy ONpEACIEHMs diiiepoBa MyTH WM IIHKIA.
CoriacHO IPUHLUILY HOCTPOEHHUSI MHOXECTBA BEPILUH 3TOT IIyTh (LIUKJI) IPOXOAUT I10
MOJICIIOBaM HEKOTOpOro cioBa co cMmemeHueM 1. Takum oOpazom, nMeem

Iw:V (L, m)=SHI(w, k).

Ecnu sitiepoBa nytu (1ukia) B G HET, 4TO MOXHO 3JIEMEHTApHO MPOBepHUTH [25],
10 | W|=0. Ecitn B G CylIecTByeT 3iiepoB IyTb, U OH €IUHCTBEHHBIH, TO | W |=1.
B ciyuae »itnepoBa 1ukia peKOHCTPYKIIMIO MOXHO HA4aTh, BHIOpAB JIFOOYHO BEpIIIH-
Hy IUKJIA B KauyeCcTBEe HadaJIbHOH. [I0oTOMY eciu €CTh HECKOJIBKO ITyTEH WM XOTS
OBl OJIMH IMKJ, TO BO3MOXHO | W |>1, MOCKONMBKY HE 00s3aTENbHO BCE pa3iMyHbIC
MyTH WIH MYTH, MOCTPOCHHBIC, HAYMHAS C PA3IMYHBIX BEPIIMH ILIMKIA, MPUBOAST
K Pa3IMYHBIM PEKOHCTPYHpPYEMbIM ciioBaM. JlemMMa nokazaHa.

B cumy nemMMbl | KOHCTPYKTHBHBIC PEIICHHS ISl [TOCTAHOBKH 337a4d PEKOH-
CTPYKIMU 0€3 3allpeTOB MOJIYYaroT dHJICPOBBIMU Iy TSIMH U ITUKIaMU B G. 3aMeTHM,
9TO AyTa /; ¥ €e CHMBOIMIECKOE UM ¢; UMEIOT OJMHAKOBEII HOMEp 7. B cuy ompene-
nenus h; (hopmyna (2)) BBeIeM AOMONHUTETBHO (DYHKIHIO, BO3BPAIIAIONIYIO CIIOBO
Up; U3 KOpTexa h; 1O CUMBOJIMYECKOMY HMEHU IYTU e;:

u(e;) =vp;.

Torma peuieHue 3aa4d PEKOHCTPYKIMH IOJy4aeM C HCIOJIb30BAHHEM CIICIYHOIICH
JICMMBI.

Jlemma 2 (0 pekoHCTpyKIituH). [1IycTh 3#IepOB MyTh WIH IIMKI B MyJbTHOPrpade
ne bpeiina 3agan xoprexkeM 00xoma uMeH 1yr Ew = (e, ()2 €x()s e »Cr() ) THC () —
MepeCTaHOBKA MHJCKCOB MMEH JyI C Y4eTOM KpaTHocteH, | Ew|=m. Torma pekoH-
CTpyHpyeMOe B THIOTE3¢ cABMra | CIOBO W MPENCTaBsieT co0OW KOHKATEHAIMIO:

w=u(R(Ew,1))+Sn(u(R(Ew,2))) +... +Sn(u(R(Ew, m))).

Joxa3areqbcTBO. PeKOHCTPYKIMA KOPpPEKTHA 1O IMOCTPOSHUIO MYyJbTHOprpada
ne bpeitna n npunsiToii runotese casura 1. CioBo w HaUMHAETCS € MOJICIIOBA, CO/IEpIKa-
erocsi B IepBoi Jyre ditneposa nytH (1mkia). B cuny onpenenenust GyHkimidi R v u
sTa moxctpoka ectb u(R (Ew,1)). K noncnoBy nobasnsrorcs cypdurchl amuHb 1 0T mos-
CJIOB, TIPEACTABICHHBIX JyraMu 3iiepoBa MyTH (IIMKJIA) B MOPSKE WX 00X0ja, HO 3TH
cyduxcer onpenensitorest yepes Sn(u(R(Ew,i))) B cuity omnpenenenust GyHKiun Su.
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B cnyuae, ecnu pedpa e;, i =1, n, ¢ yueToM KpaTHOCTEH 00pa3yroT 3iIEpOB IIUKI,
y PEKOHCTPYHPYEMOTO CIIOBa W COBHAaroT npeduxc u cypduxe amuusl k —1. Torga
PEIICHUSMHI PEKOHCTPYKIIUH SBJSIFOTCS BCE IYTH, MOJTYYECHHbBIC IUKIMYCCKUMU TIepe-
CTaHOBKaMM Iyr difjepoBa nukia. JleMma pokazaHa.

Hpumep. IlycTp BCXOAHBIC NaHHBIC Ui PEKOHCTPYKLIWH TaKOBBL: JJIMHA CIOBA
k =2, uucno ciaoB m=4, V(L,,4)=1{00,01,10,11}.

[octpoum mynsTHOprpad G. Bepumnbsl G: npedukcel 1 cy(OUKCH HCXOIHBIX
nojcnoB oOpa3yror MHOkecTBO T = {0,1}; Takum oOpazom, mynsTHOprpad G umeer
nse Bepumssl, D = {d| =(1,0), d, = (2,1)}. Ayru G: Bo mHOxecTBe V' (L,,4) HET 1O-
BTOPSIOIIUXCSI 3JIEMEHTOB, TO3TOMY MHOXKECTBO Vp coBnagaer ¢ V (L, ,m), |Vp|=4,
u G — oprpad. B coorBercTBUM ¢ (2) moiy4aeM MHOXKECTBO pedep:

hl =(d1, dl,el,l,OO), h2 =(d1,d2, 62,1,01),
h3 Z(dz,d1,€3,1,10), h4 Z(dz,d2,€4,l,ll).

Takum oOpazom, G — oprpad ae bpeii-
Ha C JIBYMs BEpUIMHAMH, ABYMS JTyraMu e, 01
u nByMmsa nerisiMu. Oprpad mpuBeneH Ha
puc. 1, Tme mig Oyr MOKa3aHbl TOIBKO o1, 00 ‘@ 84’11
CHMBOJIMYECKHE MMEHA U 3HA4YCHHs Up;.

B cootBeTcTBUM € JIeMMOH O PEKOH-
CTPYKIMU JUIsI PEHICHHS 3a/Ja4dl  PEKo- es. 10
HCTpYKLMM 0Oe3 3amlpeToB HE0OXOIMMO
yKa3aTh CHOCO0 MOHMCKAa W MEepPEeYHCICHUS

BCEX DIIEPOBBIX MyTeil (IMKIOB) B MYIIb- Puc. 1. Oprpad ne Bpeiina s MHOXecTBa MOA-
. cnos V(L,,4) = {00, 01,10, 11}
tuoprpade ne bpeiina.

MOUCK W MEPEYMCJIIEHUE BCEX SMJIEPOBBIX MYTEM

Jns 3aga4un MOMCKa BCEX DMIICPOBBIX IyTEH HCIIONB3YeM HICI0 BO3BEACHHUS B CTEIEHD
MaTpHUIbl CMEKHOCTH Trpad)a Ha OCHOBE CHMBOJIMUECKOTO YMHOXEHUsI UMEH Ayr [25].
CunTaem nanee, 4To SHICPOB IUKI, MPH (PUKCAINH HAYAIBHOM BEpHIIMHBI 00X0ma
LUKJIA, SBJISAETCS SUICPOBBIM IIyTEM.

B cootBercTBHU ¢ [25] paccCMOTpHM MaTpHIly CMEXHOCTH rpada G — KBajapar-
Hyto marpuny A4 pasmepa |D| u npoueaypy €€ IOCTPOEHHS.

Nnnumanusawwst: a; =0 Vi, j=1[D]|.

Just Beex ayr h;, i =1, n, U3 MHOXKecTBa [ BBIIOJIHUTH CIEAYIOLINE ONEepaluu:

1) ompesemuts HaYambHYI0 U KOHEYHyI0 BepumHy ayru — d; =R(h;.1),
dy = R(h;,2);

2) NMPUCBOUTBH DIIEMEHTY d j; MaTpHLbl A 3Ha4YCHHE B BUIE KOpTEXka JUIHHBL 1,
3JIEMEHTOM KOTOPOIO SBJISIETCSl CUMBOJNMYECKoe MMs Oyru h; — (e;) = (R(h;,3)).

Ha ocnoge Teopemst [25, c¢. 108] mist onpenesneHust MapuipyToB, COCTOSIIIUX U3 /M
JIyT, HEOOXOJUMO BO3BECTH MaTpully A B CTENEHb m W TPOAHAIN3UPOBATH
MOJy4EeHHBIE MapIIPYTHI.

Oco0eHHOCTH TTOMCKA SHIICPOBBIX IMyTei B MyJIbTHOpPrpade 3aKI0YaloTcs B TOM,
YTO B MapuUIpyTe IOJDKHBI IPUCYTCTBOBATH BCE AYTM B TOYHOM KOJHMYECTBE MX KpaT-
HOCTEH, TOrjIa KOPTEX Ew™ = (en(_), en(,),...,en(.)) — oilslepoB myTh. B cBs3m ¢

9TUM BBOJHM CIICHUAIBHYIO ONEPALUI0 YMHOKEHHSI HMEH JIyT, UCTOJB3Ys nHpopma-
U0 00 X KPaTHOCTSX.

OmpenennM comepKaTesIbHO ONEPAUI0 CHMBOJINYECKOI0 YMHOKEHHUS (*) KOpTe-
Ka UMEH Ha OIHODJICMEHTHBIM KOPTEX Uil TOJyYeHHs DJIEMEHTOB INPOU3BEACHUS

Ar* 4 vk = 1, m—1 kak omnepanuto 100aBICHHUS UIMEHU JYTH B KOPTEK, IPHU YCIOBUH,
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YTO HE MPEBBIIICHA KPATHOCTh JAHHOW YU B UCXOIHOM Tpade. [t KopTeka CUMBO-
(k) _ (k)| _

JIMYECKUX MMEH Ew\"/ = (e,,(,), € (.ysee ,en(,)), | Ew'" | =k, ompenenuM JOTIOTHH-
NEWE o - )

TenbHO QyHKIMIO N (Ew'"’,e;), 3HaUeHHEM KOTOpPOH SBIACTCS KPATHOCTb AYTH ¢;

B KOpTEXE Ew(k), TOTJa OMepalusi CHMBOJIMYECKOTO0 YMHOXKEHUs (¥) ompenensiercs
CIEYIOIIUM 00pa3oM:

Ew) % (6) = EwED = Ew® s e)), N(EW® e,)+1< R(h;,4),

@, N(EWD e)+1> R(h;,4),
Ew®*g =g, 3)
D () =1,
D*D =.

B pesyabrare momyctuMoro B cmbicie (3) yMHOXKEHHS TOJIydaeM KOPTEXK
Ew(k+1) - Ew(k) X (ei )= (en(_)’ €xq()s-nnsCr()s € ),

B KOTOPOM KpPaTHOCTH JyT HE MPEBBIIIAIOT KPATHOCTH IYT MCXOIHOTO MYJIBTHOprpada.
Omnpenenum Onepanuo CUMBOJINYECKOT0 CIOKEHHs @, HCIONb3yeMYI0 IIPH CUM-

BOJIMYECKOM YMHOXEHHH A kx4, xax omeparnio, 0003HAYAIONIYI0 HAIUYHE HECKONb-

KHUX KOpTe)i(eﬁ B 3JICMCHTC a[/ S Ak+1. ConepxcaTem)HO HaJIM4YNE€ HECKOJBKHUX KOPTE-

JKeH B al-j O3Ha4yacT HAJIM4YHUC HCCKOJIbKUX HYTeﬁ 13 BEPIIUHBI di A0 BCPIIMHBI d iy CO-

crosmux u3 k+1 ayr, T.e. myTed uHBL k +1.

Jlemma 3. Matpuna 4", rae m — 4ucIO Ayr ¢ y4ETOM MX KPATHOCTEH
B G =(D, H), B He IyCTBIX 3JIEMEHTaX COAEPKHUT BCE dHepoBHl yTH rpada G, npu
9TOM CHMBOJHMYECKOE YMHOXKEHHE (*) KOpTe)Ka MMEH Ha OJIHOXJIEMEHTHBIH KOPTEeX
BBITIOJTHSIETCS 110 TpaBwity (3), a omepanusi CUMBOJIHYECKOTO CIOKEHHUST & o3Havyaer
HAJIMYHEC HECKONIBPKHX KOPTEKEH B DIICMEHTE d;.

Joxa3arenbcTBO. DIIIEPOB MyTh MPOXOIUT IO BceM pedpam oprpada. Ywmcino
IIPOXOXKAEHUS uepe3 pedpo paBHO KpaTHOCTH 3Toro pedpa. B cumy Teopemsr [25,

c. 108] marpuna A™ comepKuT BCe MapIIpyTHl, COCTOSAIIME M3 /71 YT, a B CHILy BBE-
JIEHHOU OIlepalliy YMHOMKEHHUs (*) KPaTHOCTb KaXJIOW Jyrd B KOPTEKE Ew™ g Tou-

HOCTH paBHA UX KPaTHOCTU B UCXOJHOM MyJibTHOprpade ae bpeitna. Jlemma mokasana.

[IpowmmuttocTpupyeM MOUCK 3HIIepoBbIX MyTel Ha npumepe rpada G = (D, H), no-
CTPOCHHOTO MO MHOXXECTBY MOACIOB V' (L,,4) ={00,01,10,11} (puc. 1). YMHOXCHHUE
BBINOJHEHO 10 (popmyie (3). OTMETUM, HallpUMep, YTO COOTBETCTBYIOLINE IEMEHTHI

MaTPHIIBI A? onmceBaoT Bee MyTH JUIMHBL J[BA MEXJY COOTBETCTBYIOIIMMHU
BepLIMHAMH 0e3 IOBTOPOB AYT:
e e
A:[( D (@) j
(e3) (eq)

42 :( (e2,€3) (61’82)@(62,64)J

(e3,€1) @ (e4,€3) (e3,€3)
A3:((62,€3,€1)@ (e1,e7,e3)@ (e3,e4,€3) (e, e3,e4) j
(eg,e3,€1) (€3.€1,2)® (e4.€3,€2)® (e3,€2,€4))
44 :((62,94,6’3,61)@(81,62,94,6’3) %) )
@ (84,33,61,62)@(@3,6],62,64)
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Taxkum oOpa3zoM, B maHHOM rpade cymecTByer ditepo nuki. IlpeanoxeHHas
Ipoleypa MO3BOJIMIA TIOIYYUTh BCE BOSMOXKHBIE ITyTH, KOTOPBIE MOTYT OBITH 00pa3o-
BaHbI U3 TOTO UK. HamoMHNM, 9TO KaXXJOMy IIyTH COOTBETCTBYET HEKOTOPOE BOC-
CTaHABIMBAEMOE II0 HeMy cJIoBO. IloCTpoMM »TH CIIOBa, HCHONB3YSl IPABUIIO
PEKOHCTPYKLIMH, YKa3aHHOE B JieMMe 2:

Ew=(ey,e4,e3,e;)= w=01100,
Ew=(e,ey,e4,e3)= w=00110, @
Ew=(e4,e3,€,e5)= w=11001,
Ew=(e3,e,6,e4)= w=10011.

B namHOM ciydae Bce ciOBa PasiMYHBEL, IIO3TOMY HCXOZHOE MHOKECTBO
V(L,,4)=1{00,01,10,11}, paccmarpuBaeMoe Kak MHOYECTBO IOJCIOB B THIOTE3E
caBura 1, SBISETCS PEKOHCTPYHPYIOIINM, a MOPOKACHHOE UM MHOXKECTBO I/ cocTouT
U3 4eThIpeX CJIOB, yKa3aHHBIX B (4).

3AK/IIOYEHUE

B pabote mpemiokeH OCHOBaHHBIM Ha OINEPATOPHOM IMOAXOAe (OPMAN3M OIHCa-
HUsS OIepauluil Haj CIIOBaMH, MOPOXKIEHHBIMH KOHEYHbIM andaButoM. Mcxons us
9TOr0, C(HOPMYJIMPOBAHA IIOCTAHOBKA 3aayll PEKOHCTPYKLUUH CJIOB B THUIIOTE3E
capura 1. Ilpemioxkena mporenypa CrenualbHOH Pa3METKH BEPIIMH H YT B MYJIb-
tuoprpade ne bpeiiHa, Mmo3BoiMBIIAsS CBECTH pELICHUE 3aJayd PEKOHCTPYKLUH
K 3ajJjaye MOWCKAa BCEX DIIIEpOBBIX MmyTel (UMKIOB). B TepMmHax ommcanHoro ¢op-
Maym3Ma COPMYIHPOBaHbl U JIOKA3aHBl JIGMMbl O CYIIECTBOBAHUU M PEKOHCTPYK-
LMK CJIOB IO IOJCJIOBaM B Tumore3e casura 1. B pesynprare agantauuu CHUMBO-
JMYECKOTO YMHOXEHHUSI MAaTPHIl K OCOOCHHOCTSIM paccMaTpUBaeMOW 3aJaydl BBeICHA
CHelualibHasl ONepalys CHMBOJMYECKOTO YMHOXCHHUS YT, IMO3BOJISIONIAS CTPOUTH
siiepoBel Tyt B rpade ne bpeiina.

PasBuTHe TaHHOW MTOCTAHOBKH MPEJIIONaraeT paCCMOTPEHHUE 3a/1a491 PEKOHCTPYK-
LMY [PU HAIWYUU 3alPELICHHBIX CJIOB, COOTBETCTBYIOLIEH PEKOHCTPYKLHUH CJIOB U3
3aJJaHHOTO f3bIKa, a TAKXKE HMCCIIEAOBAHNE, aHAIN3 U 00OCHOBAaHUE BBIYUCIUTEIBHOM
CJIO)KHOCTH JITOPUTMa CUMBOJIMYECKOTO YMHOXCHUS, TO3BOJISIFOLIETO OIIPEICIUTh BCE
sitnepoBbl yTH B rpade ne bpeiina. IHTepec K TaKOMY HCCIICIOBAHUIO BBI3BAH HEKO-
TOPBIMH OCOOGHHOCTSIMM MOpOXkIeHHUs Ayr rpada ne bpeiiHa, KOoTOpble BO3HUKAIOT
B paccMaTpUBaeMOl 3ajade.
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