1 OTOBPAKEHUS{ BE3
IMTPEIBOCXHNITEHN A

Ha Bx01 BBIYUC/IUTENHHOTO YCTPOUCTBA OOBITHO MOTAIOTCS TEKC-
THI, TIPEICTABISIONINE CODOM MOCIeI0BATEIHLHOCTH CUMBOIOB. Habop
UCIOIBb3YEMbBIX CUMBOJIOB ODOBIYHO HA3BIBAIOT aagasumonm. Mbl Oyaem
pacCMaTpuBaTh TOJIBKO KOHEYHbIC a.}'[(baBI/ITbI. CaMI/I CHUMBOJIBI, U3 KO-
TOPBIX COCTaBJIEH aI(DABUT, HABBIBAIOT OYKEAMU.

Cao6om B paccMaTpuBaeMOM aiaBuTe HA3BIBAIOT KOHEIHYIO MO~
CJIeTOBATEILHOCTE OYKB 3TOro ajidaBuTa, APYTUME CIOBAMEU, OTOOPa-
KEHNE HaY9aJIbHOTO OTPE3Ka HATYyPaJIbHBIX YUCE/I B a.}'[(baBI/IT.

Ecnm 910T 0Tpe3ok mycT, cIoBO HA3BIBACTCS Nycmoim. Jlaunag myc-
TOTO CJIOBA paBHA HYJ0. MBI OyeM mycToe cI0BO 0003HAYATH Yepe3
A. B nmporusrom ciryuae, orpe3ok cocrout w3 uucen 0,1, ..., n—1
u dauna coBa paBHa n. CaMo 3TO CJIOBO T €CTh MOCIEI0BATEIHHOCTD
7(0)7(1) ... 7(n—1). Yepe3s |7| mbI 0G03HAUAEM [ynHy cioBa T. Hepes
3% 0OBIYHO 0D03HAYAIOT MHOYKECTBO BCEX CJIOB B ajihaBuUTe Y.

Breraucaurenbuoe ycTpoiicTBO TepepabaThiBaeT HHGMOPMAIMIO H,
MOJIyYUB Ha BXOJ HEKOTOPOE CJIOBO, BBIJAET Ha BBIXOJE HEKOTOPOE
JIPYTOE CI0BO. DTO BBIXOJHOE CIOBO 3ABUCUT OT TOTO, UTO OBLIO TMO-
nano Ha Bx0oJ. Takum 00pa3oM, BEIYUCIUTENHHOE YCTPOUCTBO 33aéT
onepamop, mepepadaThIBAIONINI CI0Ba BXOAHOTO aadaBnuTa B CIOBA
BBIXOJHOTO ajihaBuTa.

DToT onepaTop F' KaxKI0My CI0BY a/ihaBUTa X CTABUT B COOTBET-
CTBUE HEKOTOPOE OHOBHATHO OMpPeneaeHHoe CIoBo aadasnta A, 9TO
00BIYHO 0003HAYaT Yepe3 F: X% — A*,

Omepatop Ha3BIBAIOT CUHTPOHHBLM, €CTTH JIJINHA BBIXOTHOTO CJIOBA
paBHa, JjInHE BXOIHOTO C/10Ba. MbI Oyaem paccMarpuBaTh TOIBKO CHUH-
XpOHHBIE 0TIepaTOpPhl. CHHXPOHHBIH OMEPATOD, MOXKHO CUUTATH, pabo-
TaeT JUCKPETHO M Ha KazKJI0M TaKTe pa6OTbI, CIUTBIBaAd OOHY 6yKBy
BXOJIa, BBIIAET OMHY OYKBY BBIXOIA.

DToT omeparop F HA3BIBAIOT 0emMepMUHUPOSAHHbIM TR OTepa-
TOopoM 0e3 TPEeBOCXUIINEHUS, eC/In OUepeHas OYKBa BBIXO/A HE 3a-
BHCHAT OT OYKB BXOZa, KOTOpbIE Oy/lyT TOJAHBI [T03KE 3TOr0 TaKTa
paborsl. Tounee, i-as 6yksa F(7)(i) croa F'(7) monnocTsio ompese-
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nagercsa ciaoBoM T(0)7(1)...7(2). Mbr 6yaem paccMaTpuBaTh TOIBKO
AJCTEPMUHNPOBAHHBIE OIIEPAaTOPHI.

Konkamenayuet IByX CI0B « 1 [3 HA3bIBAIOT TAKOE CJIOBO 7Y, JIIHHA
KOTOPOI0 PaBHa CymMMe JyimH ¢ioB « u (3, uro must ¢ = 0,1...,]y] —1

. a(i), ecn i < |af,
V(@) =9 ..
B(i — |a|), B OCTANBHBIX CIIyYasX.
Jpyrumu croBaMu, KOHKATEHAIUS IBYX CJIOB — 3TO CJIOBO, KOTOPOE
MOJIYYUTCsI, €CJIU MOCJIe TIEPBOrO CJI0BA CPpa3y HAIMCATh BTOPOE.
Hampuwmep, xonkarenarmeit cioB "01110" u "110010" sBisiercs
"01110110010", a komkarenammeii ciaos "meure" u "coc"
"mertecoc”.
Koukarenanmio cjioB p u T 0603HAYAIOT Uepe3 pT.

ABJIACTCA

B stux repmunax, 1jist cioBa p ocmamourbim oreparopom F, ore-
paropa F' masbiBaercs Takoii oneparop G, uro qis i =0,1,...,]|7|

G(7)(@) = F(pr)(i —|p])-

Kazxmprit merepMuHUPOBAHHBIN OEepaTOP MOXKET OBITH 3a1aH Oec-
KOHEYHBIM HArpPYKEHHBIM JepeBoM ciemytoniuM obpazom. Kaxkmgoe
pebpo mepesa momMedeHOo OYKBOI, KOTOpPAs BBIITAETCSH, €CIM HIAEM 10
sromy pebpy. M3 kak10if BepmnHbl BBIXOIUT CTOIBKO PEOED, CKOIb-
KO OYKB mMeeTcs BO BXOJAHOM ajipaBuTe. DTU pEOpaA yIOPSIIOUEHHI,
COOTBETCTBEHHO yropsgodenuio Oyks anadasura. Hanpumep, ecan ag-
daButT cocrout u3z AByX GYKB, TO JieBOoe pedPO COOTBETCTBYET MEPBOit
bykse, a mpaBoe — BTopoii. Kaxmast Bepmmaa COOTBETCTBYET OCTa-
TOYHOMY Omeparopy. KopeHb COOTBETCTBYET OCTATOYHOMY OMEPATOPY
JLJTsT TTyCTONO CJIOBa. EC/IM HAXOMMMCsT B BEpIINHE, COOTBETCTBYIOMIEH
OCTATOYHOMY OTEepaTOpPy /i CJI0BA P, U MOJAETCA CIenyiomas OyKBa
a, TO uAEM 1o pebpy, COOTBETCTBYIOIIEMY 9TOi DyKBe, U IOMaIaeM B
BEpIINUHY, COOTBETCTBYIOILYIO OCTATOUYHOMY OTIEPATOPY /I CJIOBA Od.



IIpumep 1.0.1. Hauano nazpyoicennozo depesa, 3adarouwsezo demep-
MUHUPosaHHvt onepamop. Bxomnusie 6ykBel — 310 0 u 1. Beixoansre
OyKBBI — 3T0O a 1 b.

00 01 10 11

Bugro, 9T0 OoCTaTouHBIE OMEPATOPHI, COOTBETCTBYIOMINE MOJAH-
HBIM Ha BxO# caoBaM A, "0" u "1") momapHO pa3UUHBL.

Omneparop F' Ha3bIBAETCS OTEPATOPOM € KOHEUHOT NAMAMDBIO, €C-
JIM WMEETCs] TaKOoe KOHEUYHOEe MHOXKECTBO CJIOB P1, P2, --- , Pm, 9TO
KayK/Iplif 0CTaTO4HBIN omeparop F), oneparopa F' coBmagaeT ¢ OTHUM
u3 oneparopos Fy, , Fy,, ..., F, .

ITpumep 1.0.2.

PaccmoTpum omepaTop, KOTOpBIN B KAMECTBE BXOIHOTO ajidhaBu-
ta ucnoab3yer Oykeel 0 u 1 u Bergaér 0, ecin B IPOYNTAHHOM CJIOBE
JETHOE YMC/I0 Hysell, M BeIIAET 1, ecTM B TPOYUTAHHOM CJIOBE UHCJIO
Hysaeit HeuéTHo. ZcHO, YTO STOT OMepaToOp MMeeT TOTHKO JBa OCTATOU-
HBIX OIlepaTopa, KOTOPHIE 3aJaI0TCS CJIOBAMU C YETHBIM W HEUYETHBIM
YUC/IAMUA HYJIeH.

IIpumep 1.0.3.

Paccmorpum mociegoBareibHOCTD

101001000100001 ... .

Kazk it caegyromnuit 610K HyJ1€il COAEPKUT HA OJUH HYJIb DOJIb-
I1e, YeM IMpebLAyIui. ZICHO, 9TO OmepaTop, BbIIAIONINIL, He3aBIUCHIMO
OT BXO/Ia, 3Ty MOCJIEeT0BATETHHOCT, HE UMEET KOHEUHYIO MTaMATh, TaK
KaK BCE €r0 OCTATOUYHBIE OMEPATOPHI IS BXOJOB PA3HON IJIMHBI pas-
JIMYIHBI.
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PaccmorpumM remeps omeparop F' @ X% — A* ¢ KOHEUHOI TaMATHIO.
Paccmorpum Takoe Takoe KOHEIHOE MHOYKECTBO CJIOB P1, P2, - - - » Pm,
4YTO KasKJblil ocrarounblii omeparop F), omeparopa F' coBmajaer c

onpuuM u3 oneparopos Fj, , F,,, ..., F, . Moxno npu sTom mpes-
nojIlaraTh, YTO OCTATO4HbIe omneparopwl F, , F,,, ..., F,  momapHo
Pa3/INIHbI.

Ecau st cioBa p € ¥* u qyis mexoroporo ¢ € {1,2,...,m} ocra-

Tounblil oneparop F), cosmagaer ¢ ocrarounbim oneparopom Fl,., To B
Harpy:KeHHOM JiepeBe, 3aJIal0IeM ornepaTop F', 3aMeHuM MeTKY Bep-
[IUHBI, TOMEYEHHO! CJI0BOM p, Ha, p;. 1emepb MHOIHWE pa3HbIE BEp-
IIIUHBI CTAHYT MMOMEYeHbl OJMHAKOBBIME MeTKamu. Hazosém cioBa pp,
02, -+ , Pm cocrogausMu oneparopa F. Ecan npu 5ToM ocTaTodnbIil
oneparop F) copmamzaer ¢ F), , TO COCTOAHUE p HA30BEM HAYAILHBIM.
O6o3znaunm uepe3 (Q MHOKeCTBO {p1, P2, ..., Pm} BCEX COCTOSIHWI
oneparopa F.

[Iycts (Q x X) ={(q,a) | ¢ € Q, a € ¥}. PaccmoTpnM Kakyo-TO
6yksy a m3 X u i € {1,2,...,m}. Tax kak Fj,, copmanaer ¢ F, s
HekoToporo j € {1,2,...,m}, To omeparop F 3amaér mapy orobpa-
xkeruit (Q X X) B Q u B A. IlepBoe orobpazkeHue 33JaéT CIeIyOIIee
COCTOAHME, IPYTUMU C/IOBaMM, METKY BEPIITUHBLI TOMEYEHHOTO I€PEBa,
3ATAIOIIET0 PACCMATPUBAEMBIN OMEPATOP C KOHEUHON MaMITHIO, eCITH
W3 BEPIIUHBI C 33JaHHOI METKOW UATH 10 PeOPY, COOTBETCTBYIOMIEMY
3aJIaHHON OyKBe BXOmHOrO ajdasuta. Bropoe orobparkenue 3agaér
OyKBYy BBIXOIHOTO ayidpaBuTa, KOTOPasd OyIeT BBbIZAHA, HA STOM TAKTE
paboThI omeparopa.

COBOKYIHOCTb TPEX KOHEUHBIX MHOMXKECTB Y, (Q m A, HasbIBae-
MBIX 8LOOHbIM GAPAEUTNOM, AAPABUMOM COCMOAHUT T 8VLOOHIM G-
Pasumom, BMeCTe C BBIJEJEHHBIM JTEMEHTOM W3 aaI(aBUTa COCTOS-
HU, KOTOPBIH HABBIBACTCT HAYAAOHHM COCMOAHUEM, T OTOOPAYKEHN-
eM (@ X X) B (Q X A) HABBIBACTCA KOHEYHbLM ABTMOMAMOM C BULO0OM.

HAcro, uTo 3aUKCUPOBAB B OTOOPAKEHIN COCTOSHUE, MBI TIOJTY Ia-
eM orobpazkerue m3 Bxoguoro andasuta B (Q X A). Eciu aa pasubix
COCTOSIHUST 3a/IAI0T PA3HBIE TAKUE OTOOPAXKEHUsI, TO TAKON KOHEUHBII
ABTOMAT C BBIXOJOM MBI Oy7IeM HA3BIBATH NPUGEOEHHbIM.

WTax, KaxK Il 0oIepaTop ¢ KOHEYHON MaMAThIO 33a€T HEKOTOPbIH



MIPUBEIEHHBINI KOHETHBI aBTOMAT C BBIXOJIOM.

Bepro n obparmoe. mest mpuBeEHHBIN KOHEUHBI aBTOMAT C BBI-
XOJIOM, MOXKHO 33JaTh OIEPATOp C KOHEUYHON MaMATHIO CJIETYIONIAM
obpazoMm.

[TocTponM momedeHHOE AEPEBO, pEéOpa KOTOPOr0 COOTBETCTBYIOT
OyxBam BxomHOro asidasura. Kopenb mepeBa MeTuM HAYAIbHBIM CO-
croganeM. Ecmm Hawaao pebpa yxKe MOMEYEeHO COCTOSHUEM ¢, & CaMO
pebpo cooTBETCTBYET BXOAHOM OyKBe ¢, TO KOHEel pedpa MeTUM COCTOsI-
HIEM, KOTOPOe 0TOOparkKeHre pacCMaTPUBAEMOr0 KOHEUHOI'O aBTOMATA
C BBIXOJIOM COTIOCTABJIsET Tape (¢, ), a camo pedpPo METUM BBIXOHOM
OyKBOIi, KOTOpas 3TUM OTOOPaKEHNEM COMOCTaBAAeTCst mape (¢, a).

Ecnu sTor npuenéHHbBIN KOHEYHBI aBTOMAT C BBIXOJOM OBLI IMO-
CTPOEH II0 OIEPATOPY C KOHEUHON MAMSITHIO, TO B Pe3y/IbTaTe OMMCAH-
HOTO ITOCTPOEHHS MBI CHOBA IIOIYYNM I[I€PBOHAYAJILHBIN OIEPATOP C
KOHEYHOI NMaMATHIO.

flcHO U TO, YTO MOCTPOUB TAKUM OOPA3OM TIO MPUBEIEHHOMY KO-
HEYHOMY aBTOMATY C BBIXOJOM OIEPATOP C KOHEYHON MaMAThIO, & Io-
TOM IIO 3TOMY OIlepaTOpPy CHOBA IIOCTPOUB KOHEUHBIN aBTOMAT, MbI
MTOJIy YUM TIEPBOHAYAIBHO 33JaHHBINT KOHEYHBIN aBTOMAT C BBIXOIOM.

CyiecTBeHHO# 0COOEHHOCTHIO pabOThl KOHEYHOTO ABTOMATA SIB-
JITETCsl BO3MOYKHOCTBL PEry/IsIPHO (IpyruMu CIoBamMu, MPaBHJILHOL
ocTaHOBKH). /€710 B TOM, UTO HEKOTOpBIE BXOJHBLIE CJIOBa 00JIaar0T
cBoitcTBOM 3aBepirénnoctr. Hanmpumep, TeKCT mporpaMMbl MOYXKET 3a-
KAHYNUBATHCS CIEIUAJbHBIM CHMBOJIOM, IOC/I€ Yero MOXKHO MPUCTY-
naTh K BBIITOJIHEHUIO 3TOM TporpaMMmabI. B KOHEYHOM aBTOMaATE 3TO
MOJIEJIUPYETCsT TIEPEeXOJ0M B 3aK/IIUUTE/bHOE cocTosiHue. VTak, BbI-
JIeJISIETCA HEKOTOPOE MOAMHOXKECTBO (Qsax; MHOXKECTBaA () COCTOsIHMIA
pPacCMaTPUBAEMOTO KOHEUHOTO aBTOMATA, & COCTOSIHUSI U3 9TOTO TOI-
MHOYKECTBA, HAZBIBAIOTCS 34KANOYUMEALHOIMU.

Kak y2Ke orMedagoch, M0 COCTOAHIIO M BXOJTHON OYKBE KOHETHBII
aBTOMAT C BBIXOJIOM BBIJIAET HOBOE COCTOSIHME M BBHIXOJHYIO OyKBY. Ha
caMoOM ejie, ODODIEHHBIM COCTOSIHIEM MOYKHO HAa3bIBATH 3Ty IIAPY,
COCTOSIIIY IO M3 COCTOSHIA W BBIXOIHOI OYKBBI. B 9TOM ciiyuae ciaemy-
forree 0O0DOIIEHHOE COCTOSTHIME 3aBUCUT TOJBKO OT MEPBOTO DIEMEHTa,
mapel 1 OT BXOAHOI OyKBBI. HO 9T0O 06CTOATENIHCTBO MOXKHO HE IIpH-
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HUMAaTh BO BHUMaHUe. TakuM 06pa30M BOBHUKAET MOHITUE KOHEYHOZ0
agmomama, KoTopoe u Oyger 1peiMeToM HaIero PacCMOTPEHUS.



