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1. Mammuna Teropunra

B pasaciic pacCMaTpuBarOTCA 3aJadid Ha COCTABJICHUC aJITOPUTMOB JJIA
MAaIlIHuHbI TLIOpI/IHFa. HpI/IBO,I[I/ITCSI KpaTKO€ OITMCaHUuC 3TOM MallnHbI, HAa IIPpUMECPaAX
OOBSICHSIOTCS OCHOBHBIE HpI/IéMBI COCTABJICHUA TAaKUX aJITOPUTMOB WU HPCJIararoTcsa
3alavui JJid CaMOCTOSATCIIbBHOT'O PCILICHUAA.

1.1 Kparkoe onucanue mamiuHbl ThlopuHra

Cmpykmypa mawunst Toropunea
Mammna Trioputra (MT) cocTouT u3 AByX dacteit — . ienmol U agmomama (CM.
cieBa):

nenma: | | |a|b|b| | | |A|A|a|b|b|A|A|

T T
asmoman: |j_| |j_|

Jlenta wcnonws3dyercsa mnsa XpaneHus uHpopmanuu. OHa OeckoHedHa B 00€
CTOPOHBI U pa30UTa Ha KJIETKH, KOTOPblE HUKAaK HE HYMEPYIOTCS M HE UMEHYyIoTcs. B
Ka}KﬂOﬁ KJIETKE MOJKET OBITh 3aIlrcad OIWUH CHUMBOJI WJIMX HHUYErO HE 3allMCaHoO.
COI[Cp)KI/IMOG KJIETKH MOJKET MEHATHCSI — B HEE MOKHO 3aIlicaTh I[perfI CUMBOJI UJIN
CTEPECTH HaXOHﬂMHﬁCﬂ TaM CUMBOJI.

JloroBopuMCs TIyCTOE€ COJEPKMMOE KIIETKH HA3bIBATH CUMBONOM «HYCHIO» T
0003HauaTh 3HAaKOM A («isiMO/1a»). B CBSI3U ¢ ATUM W300paskeHHE JICHTHI, TOKa3aHHOE
Ha PUCYHKE CIIpaBa, TaKOe e, KaK M Ha PUCYHKe clieBa. /JJaHHOe corfamieHune yao00Ho
TEM, YTO ONEPAIMIO CTUPAHUS CUMBOJIa B HEKOTOPOH KJIETKE MOXXKHO pacCMaTpHUBATh
KaK 3aIHch B 3Ty KJIETKY CHMBOJIA A, TIOATOMY BMECTO JJIMHHOHW (pasbl «3armmcaTh
CHMBOJI B KJIETKY WJIM CTEPETh HAXOSIIUICI TaM CHMBOJ MOXXHO TOBOPUTH MPOCTO
«3aIHUCcaTh CUMBOII B KIIETKY.

ABTOMAT — 3TO akTUBHAaA 4acTb MT. B KaXJplil MOMEHT OH pa3MeniaeTcs Mol
OJIHOM U3 KJIETOK JIGHTBl M BUIUT €€ COJEPKUMOE; ITO 6uOUMas Kiemka, a
HaXOJSAIIUNCSA B HEMl CUMBOJ — 6UOUMDBLIL CUMBO; COIEPKUMOE COCETHUX U APYTUX
KJIETOK aBTOMAaT He BUIUT. Kpome TOro, B KakJplii MOMEHT aBTOMAaT HaXOJUTCS B
OJIHOM U3 COCHMIOAHUIL, KOTOpBIE OysieM 0003HauaTh OyKBOW ¢ ¢ HOMepamu: g1, g2 u
T.1. Haxomscb B HEKOTOPOM COCTOSIHUM, aBTOMAT BBIIIOJIHAET KaKylO-TO
OTpeeNIEHHYI0 Ollepaluio (HalpuMmep, IepeMeniacTcs HalpaBo IO JIEHTE, 3aMEHss
BCE CUMBOJIBI b Ha @), HaXOJSICh B IPYTOM COCTOSIHUU — IPYTYIO OIEPALIUIO.

[Tapy u3 BunuMoro cumBousia (S) W TEKyLIEro COCTOsSHUSL aBTOMata (q) Oyaem
Ha3bIBaTh KOHGuzypayueit 1 0603Ha4aTh <S, ¢>.

ABTOMAT MOXET BBINOJIHATH TPU DJIEMEHTApPHBIX JAEUCTBUA: 1) 3amUCHIBATH B
BUJUMYIO KJIETKY HOBBI CUMBOJI (MEHATH COACPKUMOE JIPYTUX KJIETOK aBTOMAaT HE
MOJKET); 2) CABUTaThCS Ha OJIHY KJIETKY BJIEBO MJIM BIIPABO («IIEPENPHITUBATHY» Cpa3y
yepe3 HECKOJbKO KIJIETOK aBTOMAaT HE MOXKET); 3) MEepPEeXOJUTh B HOBOE COCTOSIHHUE.
Hudero npyroro nenath aBTOMaT HE YMEET, IIOATOMY Bce 0oJjiee CIOKHBIE Olepaiiu
TaK WIM UHAYe JIOJDKHBI OBITh CBEACHBI K ’TUM TPEM dJIEMEHTAPHBIM JICHCTBHSIM.



Taxm pabomwi mawunwvt Teropunea
MT paGotaeT maxmamu, KOTOpbIE BHIIOJIHSIOTCS OAMH 3a ApyruM. Ha kaxxaom
takTe aBToMaT MT BBINONHSET TpU CIIEAYIOMUX NEHCTBUS, MpUUYEM 00sS3aTeIbHO B
yKa3aHHOM IOPsIJIKE:

1) 3anuchIBaeT HEKOTOPHIN CUMBOJ S/ B BUAMUMYIO KIETKY (B YaCTHOCTH, MOXET
OBITh 3aMKCaH TOT K€ CUMBOJ, YTO U OBbUT B HEH, TOTAa COAEPKUMOE ITON KIIETKH HE
MEHSETCS);

2) cnBUTraeTcsl Ha OJIHY KJIETKYy BieBO (0Oo3Hauenuwe — L, ot left), mnbo Ha OIHY
KJIETKY BIpaBo (00o3HaueHue — R, OT right), 1100 ocTaeTcs HEeMOIBMKHBIM (0003Ha-
yeHue — N).

3) mepexoauT B HEKOTOPOE COCTOSIHUE ¢’ (B YACTHOCTH, MOXKET OCTAThCS B MPEK-
HEM COCTOSIHHH ).

dopManbHO IEUCTBHUS OJTHOTO TaKTa OyJIeM 3allUChIBAaTh B BUE TPONKHU:
S’ [L.R.N], q”
rJie KOHCTPYKIUS C KBaJPAaTHBIMH CKOOKaMU 03HAYaeT BO3MOXKHOCTH 3aIUCH B 3TOM
MecTe J11000# u3 OykB L, R unu N. Hanpumep, Takt *,L,q8 0O3HAuYaeT 3alluch CUMBO-
7a * B BUAMMYIO KJIETKY, CJIBUT Ha OJHY KJIETKY BJIEBO H MEPEXOJ1 B COCTOSHUE ¢&.

IIpoepamma ons mawiunsl Totopunea
Cama o cebe MT Huuero He nmenaeT. [ Toro 4roObI 3acTaBUTH €€ pabOTaTh,
HaJ0 HamucaTh s HeE mpozpammy. ITa TporpaMma 3aliChIBAeTCs B BHJIE
CJIeTyTOIIeH TaOIUIIBI:

Sy Sy Si Sh A
q1
di S, IL,R, NI, q
(Jm

CneBa MEpeUUCHSIOTCS BCE COCTOSIHMS, B KOTOPBIX MOXKET HAaXOJUTHCS aBTOMAT,
CBEpXY — BC€ CHUMBOJIBI (B TOM uuciie U A), KOTOpbIE aBTOMAaT MOXET BHUECTh Ha
nenre. (Kakue MMEHHO CHUMBOJIBI U COCTOSIHUSI YKa3blBaTh B TaOJUIE — ONpEeIisieT
aBTop nporpammbl.) Ha mepeceuenusix ke (B s;fueiikax TaOJIMIBI) YKa3bIBAIOTCS TeE
TaKThl, KOTOPbIE JOJKEH BBIMOJIHUTH aBTOMAT, KOT/la OH HaXOJUTCS B COOTBETCT-
BYIOIIEM COCTOSIHUU U BUAMT HA JIEHTE COOTBETCTBYIOIIUN CUMBOIL.

B nenom tabnuna omnpenenser nerictBus MT npu BceX BO3MOXKHBIX KOH(H-
rypalmsx U TeM CaMbIM TOJHOCTHIO 3a1aéT noseneHue MT. Omnucath anroputMm B
Bujie MT — 3HaUUT NpeabSIBUTH TaKyIO TaOJIUILY.

(3ameuanne. Yacto MT ompenensioT Kak COCTOSIIIYIO U3 JICHTHI, aBTOMaTa W
IIpOrpamMMBbl, MOATOMY IIPH pa3HbIX Iporpammax Inoiydarorcs pasHsie MT. Mbl xe
OyJeT cuMTaTh, B JyXe COBPEMEHHBIX KOMIIbIOTEpoB, uT0 MT o/1Ha, HO OHa MOXKET
BBINOJIHATH Pa3HbIE POTrPaMMBL.)



Ilpasuna evinonuenuss npoepammol

/10 BBINOJIHEHUS MPOrpaMMBI HY>KHO IPOJENATh CIEAYIOIINE ITPEABAPUTEIIbHBIC
JIEUCTBHUS.

Bo-niepBbIX, HaJ0 3amucath Ha JIEHTY 6X00HOe CJ1060, K KOTOPOMYy Oyner
IIpUMEHEHA Iporpamma. BXoJIHOE C€I0BO — 3TO KOHEYHas IMOCIEN0BATEIbHOCTh
CHMBOJIOB, 3alIUCAHHBIX B COCEHUX KJIETKAX JIEHThI; BHYTPU BXOJIHOI'O CJIOBA ITYCTHIX
KJIETOK OBITh HE JOJIKHO, a CJieBa U CIpaBa OT HETO JIOJDKHBI OBITh TOJBKO MYyCTHIE
KieTKu. [lycToe BXOJHOE CII0BO 03HAYAET, YTO BCE KIETKU JICHTHI ITYCTHI.

Bo-BTOpBIX, HA/IO YCTAHOBUTH aBTOMAT B COCTOsSIHUE ¢ (YKa3aHHOE B TaOmuIle
NEPBbIM) M PA3MECTUTH €0 MOJI IEPBBIM CUMBOJIOM BXOJIHOTO CJIOBA:

a [b[b] |
i

Ecnu BXo/HOE CIIOBO IMyCTO€, TO aBTOMAT MOXKET CMOTPETH B JIIOOYIO KIIETKY, T.K. BCE

OHHU ITYCTBI.

[Tocne ATUX TpeaBapUTENIBHBIX JEUCTBUUA HAYMHAETCS BBIMOJHEHUE MPOTpPaM-
MbI. B Tabyinile OThICKMBAETCs sSUeiKa Ha MepeceUeHUH MepBOM CTPOKH (T.K. aBTOMAT
HaxOJIUTCA B COCTOSTHUU ¢1) U TOrO CTOJIOIA, KOTOPBIA COOTBETCTBYET IMEPBOMY
CHMBOJIy BXOJHOTO cJioBa (3TO HeoOs3aTeIbHO JIEBBIH CTOJOEI] TaOauIbl), W
BBITIOJIHAETCS TaKT, YKa3aHHBIM B 2TOM siueiike. B pe3yinbTaTe aBTOMAT OKaXeTCs B
HOBOH KoH(purypauuu. Tenepp Takue ke AeUCTBUS MOBTOPSAIOTCS, HO yKe JJIsi HOBOM
KOH(Urypaluuu: B TaOIHIIE OTHICKUBAETCS siueiika, COOTBETCTBYIOLIASl COCTOSIHUIO U
CHUMBOITY 3TOI KOH(UTypalluu, U BBIIOIHSAETCS TaKT U3 3Toi stueiiku. U Tak nanee.

Korna 3aBepmiaeTcst BbIONHEHUE MporpaMMbl? BBenéMm mnoHsTHe makma
ocmanoea. D10 TaKT, KOTOPBIA HUYErO HE MEHSIET: aBTOMAT 3allUChIBAET B BUIUMYIO
KJIETKYy TOT K€ CUMBOJ, 4TO W ObUI B HEH paHbllle, HE CIBUTAEeTCS U OCTAETCA B
MPEXXHEM COCTOSIHUH, T.€. 3TO TakT S,N,q s koHpurypanuu <S, g>. [lonaB Ha TakT
octaHoBa, MT, 1o onpezeneHuio, OCTaHaBIMBAETCS, 3aBepIiasi CBOIO paboTy.

B netom Bo3MOXHBI J1Ba ucxoaa padotel MT Hax BXOJHBIM CITIOBOM:

1) IepBbIii UCXOJT — «XOPOIIHIN»: 3TO KOTJIa B KaKOi-TO MoMeHT MT ocTaHaBiMBaeTcs
(momaiaeT Ha TakT ocTaHOBa). B Takom citydae roBopst, uro MT npumenuma x 3anas-
HOMY BXOJHOMY CJIOBY. A TO CJIOBO, KOTOpO€ K 3TOMy MOMEHTY IOJy4eHO Ha JICHTE,
CUUTAETCSI 8IXOOHBIM C/1080M, T.€. pe3yIbTaToM paboTsl M T, oTBETOM.

B MoMmeHT ocTaHOBa JIOJDKHBI OBITh BBINOJMHEHBI CIIEIYIOIIME 00s3aTelbHbIE
YCIIOBHSL:

— BHYTPHU BBIXOJHOI'O CJIOBA HE JIOJKHO OBITh MYCTHIX KIETOK (OTMETUM, YTO BO
BpeMs BBITIOJTHEHHUS MPOTrpaMMbl BHYTPH 00pabaThIBaeMOro CJIOBa IYCThIe KIETKH
MOTYT OBITh, HO B KOHIIE MX YK€ HE JIOJDKHO OCTAThCSA);

— aBTOMAT 00sI3aH OCTAaHOBUTHCS MOJ] OJJHUM M3 CHMBOJIOB BBIXOHOTO CJIOBA (IO
KaKUM UMEHHO — He UTPAeT POJIN), a €CIIU CIOBO ITyCTOE — MO/ JIF0OOM KIIETKOH JIEHTHI.



2) Bropoit ucxonm — «miaoxoi»: 310 kKorma MT 3amukiuBaeTcsi, HUKOT/A HE
Morrajjasi Ha TaKT OCTaHOBa (HAIpUMep, aBTOMAT Ha KaXKJIOM IIIare CABHTAeTCs BIIPABO
1 TIOTOMY HE MOYKET OCTAaHOBHUTHCS, T.K. JIeHTa OeckoHeuHa). B aToM ciydae roBopst,
qr0 MT nenpumenuma K 3aJaHHOMY BXOJHOMY CJIOBY. Hu 0 kxakom pe3ynbraTte mpu
TAKOM HCXO0JI€ HE MOXKET HJITH U PEUH.

OTMeTHM, YTO OJMH U TOT ke airoput™m (mporpamma MT) MoxeT OBITH
MPUMEHUMBIM K OJJHUM BXOIHBIM CJIOBaM (T.€. OCTaHABJIMBATHCS) U HEIPUMEHUMBIM
K JpyruM (T.e. 3alMKIUBaThCs). TakuM 00pa3zoM, MPUMEHUMOCTH/HEPUMEHUMOCTh
3aBUCHUT HE TOJIBKO OT CAMOTO aJTOPUTMa, HO U OT BXOJIHOTO CJIOBA.

Ha kakmx BXOJHBIX CJIOBaX aJTOPUTM JOJDKEH oOcTaHaBimBarhesi? Ha, Tak
CKa3aTh, XOpOIIMX CJIOBaX, T.€. HAa T€X, KOTOPBIE OTHOCATCA K JOIYCTHMBIM
HCXOJHBIM JTAHHBIM pEIIaeMOM 3a/laud, Ui KOTOPBIX 3ajada ocMbicieHHa. Ho Ha
JIEHTE MOTYT OBITh 3aIUCaHbI JIFOOBIE BXOIAHBIE CJIOBA, B TOM YHCIIE U T€, JJIsl KOTOPBIX
3ajjauya HEe MMEET CMBICIIA; HAa TaKHX CJIOBaxX IMOBEJCHHE AITOPUTMA HE (PUKCHPYETCs,
OH MO’KET OCTAaHOBHUTHCS (TIpH JIF0OOM Pe3yJIbTaTe), a MOKET U 3aIIUKIUTHCSI.

Coenawenusi 0151 COKpaueHus: 3anuct
JloroBopuMcsl 0 HEKOTOPBIX COTJIANICHUAX, COKPAIIAOIIAX 3alMUCh MPOTrPaMMBbl
1 MT.
1) Eciu B TakTe HE MEHSAETCS BUAMMBIA CUMBOJI, HJIM aBTOMAT HE CIABUTACTCS, WU
HE MEHSETCS COCTOSIHUE aBTOMAara, TO B COOTBETCTBYIOUIEW IMO3WMUUU TAKTA MBI HE
OyJieM HHYEero mucath.
Hamnpumep, nipu koHbUryparmu <a, ¢ [> clietyronye 3arnicy TakTOB SKBUBAICHTHBI:

a,R,q3 = ,R,q3 (moue A,R,q31!)
b,N,q2 = b, ,q2

a,L,ql = L,

a,N,ql = y (3TO TakT OCTaHOBA)

3ameuanue. 3ansThie B TaKTaX JKeIaTENbHO HE OIYCKaTh, T.K. HHaYe BO3MOXKHA
IyTaHMIIA, €CIIM CPeJId CUMBOJIOB Ha JIEHTE MOTYT BCTPETUTHCS OYKBBI L U R.

2) Ecnn Hajo ykasaTh, YTO IOCJE BBINMOJHEHHUS] HEKOTOporo takta MT nomkHa
OCTAHOBUTBCS, TO B TPeTheH MO3MIMU HTOr0 Takra OyneM mHcaTh 3HAK «!».
Hanpumep, Ttakt b,L,! o3HauaeT cienyloolue IeHCTBUSA: 3amUChb CUMBOJAa b B
BUIMUMYIO KJIETKY JICHTBI, CABHT BJIEBO U OCTAHOB.

dopmaabHO MOXHO CUMTaTh, 4TO B mporpamme MT umeercst cocTosiHHE C
Ha3BaHMEM !, BO BceX sueikax KOTOPOIo 3alucaHbl TakThl ocTaHoBa. lIpm »TOM,
OJTHAKO, TAKYIO CTPOKY SIBHO HE BBIITUCHIBAIOT, a JIUIIb [10/Ipa3yMeBaloT.

3) Ecnu 3apaHee W3BECTHO, YTO B IPOIECCE BBHIMOJIHEHUS MPOTPaMMbI HE MOXKET
HOSIBUTHCS] HEKOTOpasi KOH(UTrypaus, Tora, 4To0bl MO4epKHYTh 3TO SBHO, OyJIeM B
COOTBETCTBYIOIIEH stueiike TaOiuibl pucoBaTh KpecTHK. (DOpMaIbHO TOT KPECTHK
CUHMTAETCSl TAKTOM OCTAHOBA.)

OTH corameHus HeoOsA3aTeNbHbl, HO OHH COKPALIAlOT 3allUCh MPOTPaMMBI U
YIPOILIAOT €€ BOCIPUATHE.



1.2 IIpumepsl Ha cocTaBaeHne nporpamm aiass MT

PaccmoTpuM mpuMmepsl Ha coctaBiieHue mporpamm it MT, uroOwr mpoje-
MOHCTPHUPOBATh HEKOTOPBIE THIIMYHbIE IPUEMBI ITporpaMmupoBanus Ha MT.
Jliis cokpaieHust opMyJIMpOBKHU 3ajjad BBEAEM CIICIYIOLINE JBA COTJIAIICHHS:
— OykBoit P OyJzieM 0003Ha4aTh BXOJIHOE CJIOBO;
— OykBoit A OyneMm o0o3HauaTh anpaBUT BXOJHOIO CIIOBa, T.€. HAOOP TEX CUMBO-
JIOB, U3 KOTOPBIX U TOJIBKO KOTOPBIX MOXKET COCTOSITh P (OTMETHM, OJJHAKO, YTO B
IPOMEKYTOUHBIX U BBIXOJITHOM CJIOBAX MOTYT IOSIBIISITBCS U IPyTHE CUMBOJIBI).

IIpumep 1 (nepemernenue aBToMara, 3aMeHa CHMBOJIOB)
A={0,1,2,3,4,5,6,7,8,9}. Ilyctp P — HemycTO€ CJIOBO; 3HAYUT, P — 3TO mocienoBa-
TEJIBHOCTh M3 JIECATHYHBIX IU(P, T.€. 3alUCh HEOTPHULATEIILHOTO IIEJIOr0 4Hucia B
JecsITUUHOM cucteme. TpeOyeTcs MOSyduTh HA JIGHTE 3allUCh Yucia, KOTopoe Ha 1
Oobie yucna P.

Pewenue.
Jl1s penienus STo! 3a/jauu MPeAiaraeTcs BBIMOIHUTD CIeAYIOUTNe IeHCTBUS:
1. [lepernaTh aBTOMAT MO/ MOCIEIHIOW U(PY YUCIA.
2. Ecmu sro mudpa or 0 mo 8, 1O 3amenHuth e€ uudpoid Ha | Oosibmie U
OCTaHOBHUTKCS; HATIPUMED:

[1lofs]7] - _Jifofs[7] - _[1]ofs]8]
1 1 )

3. Ecimu xe »10 mudpa 9, torna 3ameHuTh €€ Ha 0 M CIBUHYTH aBTOMAaT K
npenpaymei mudpe, mociae 4Yero TAaKUM JK€ CIIOCOOOM YBEIMYUTh Ha 1 3Ty
HpenociIeAHIO HUdpPY; HapUMep:

[o[4]9] — _Jef4fo] — _Je[afo] — Je]s][o]
1 1 1 7

4. OcoObiit cityyail: B P Tonbko aeBaTku (Harmpumep, 99). Torma aBromar Oyner
C/IBUTaThCsI BIIEBO, 3aMEHSIS JICBATKH Ha HYJIM, U B KOHIIE KOHIIOB OK)KETCS MOJ ITyCTOM
KJIeTKOH. B 3Ty mycTyto KieTky Hajo 3amucaTh 1 1 ocraHoBUThCS (oTBeTOM Oyiet 100):

[ 1ofo] - _[Jo]o] —»_JJoJo] - _| Jofo] - |$|0|0|

B Bue nporpammsl juist MT 3TH IeHCTBUS OMUCHIBAIOTCS CIIETYIOIIMM 00pa3oM:

0 1 2 3 4 5 6 7 8 9 A

ql | O,Rql | 1,Rql | 2,Rql | 3,R,ql | 4Rql | 5,Rql | 6,R,ql | 7.Rql | 8,Rql | 9,R,ql | AL,g2

Q2 | LN 2N [ 3N 4N | SN 6N | 7N | 8N | 9N, | 0L,g2 | ILN,!

Hoscnenus.
gl — 9TO COCTOSIHME, B KOTOPOM aBTOMAT «OEKUT» O MOCIEeTHIOK IU(pY YucIa.
Jlyist 5TOr0 OH BCE BpeMs IBUIKETCS BIIPABO, HE MEHsISI BUAMMBIE IIU(PBI U OCTaBasICh B
TOM ke cocTosHUHU. Ho 371ech ecTh 0/1Ha OCOOEHHOCTB: KOTJja aBTOMAaT HaXOAUTCS MOJT




rocyieTHed 1UQpoi, To OH enié He 3HaeT 00 3ToM (BeIb OH HE BUIWT, YTO 3aIUCAHO B
COCEJIHUX KJIETKaX) M OINPENeNUT 3TO JUUIb TOTJAa, KOrja MOomaaéT Ha MyCTYI0 KIETKY.
ITosTomy, noins 10 NEpBOM IMyCTOW KJIETKH, aBTOMAT BO3BPAILIAETCsl HA3a]l ITOJT MOCIIE-
HIOIO IIU(PY U MEPEXOTUT B COCTOSIHUE g2 (BIIPABO JBUraThCS YK€ HE HAJO).

g2 — 3TO COCTOSIHME, B KOTOpOM aBTOMAar mpuOapisieT 1 k Toi mudpe, KOTOpyro
BUIUT B JaHHBIM MoMeHT. CHauasia 9To nocieaHss uudpa Yucia; eciid OHa — B JUara3oHe
ot 0 110 8, To aBTOMAT 3aMeHseT e€ U(Poit, KoTopas Ha 1 OosbIie, u ocTaHaBmBaercs. Ho
ecmi 910 1Mdpa 9, To aBTOMar 3ameHsieT €€ Ha 0 M CIBUTAETCS BJIEBO, OCTABasCh B
cocrosiHuu ¢g2. Tem cambiM, OH OyJIeT Tenepb npuoaBiaATh 1 k npeapiayniei mdpe. Ecim
1 9Ta nudpa paBHa 9, To aBToMar 3ameHsieT e€ Ha 0 W CABUTAETCS BJIEBO, OCTABAsCH T10-
NPEKHEMY B COCTOSIHMU ¢2, T.K. JJOJDKEH BBIIIOJIHUTDH TO YK€ caMoe JIeHCTBHE — YBEJIUUUTh
Ha 1 Bugumyto mudpy. Ecnu ke aBTOMaT CABUHYJICS BJIEBO, a B BUIUMOM KIIETKE HET
1 QpHI (a ECTh «ITyCTO»), TO OH 3alMCHIBAET CIoJAa | U OCTaHABIMBAETCSL.

OTtmeTuM, 4TO A IYCTOTO BXOJHOIO CJIOBA Hallla 3ajadya He OIlpejesieHa,
no3ToMy Ha 3ToM ciioBe MT moskeT BecTH cebst kak yroano. B Hamieit mporpamme,
HaIpuUMep, MPHU IyCTOM BXOJHOM cjioBe MT octaHaBiMBaeTca U BbIIAET OTBET 1.

Bbiie MBI mpuBeNM 3aluCh NMPOrpaMMbl B TIOJHOM, HECOKPAIIEHHOM BHJIE.
Tenepp ke npuBeaEM 3alUCh IPOrpaMMBbl B COKpAIIEHHOM, OoJiee HarJsgHOM BHJIE,
IpH 3TOM CIIpaBa JaJIUM KPaTKOe IMOSCHEHWE ICHCTBHIA, KOTOPHIE PEealu3yIOTCsS B
COOTBETCTBYIOIIUX COCTOSTHUSAX aBTOMATa!

0 1 2 3 4 5 6 7 8 9 A
ql | ,R, | .R, | ,R, | R, | ,R, | ,R, | ,R, | ,R, | ,R, | R, [,L,q2 | nox nocnenntoro uudpy

QL 2,0 (34056070 8,0]9,, 0L, | 1,,! | Bumumas uudpa + 1

HMeHHO Tak MbI 1 OyJieM B AalibHEHIIIEM 3alUChIBaTh POTrPaMMBbI.

IIpumep 2 (ananu3 cCUMBOJIOB)
A={a,b,c}. IlepeHecTu nepBbIid CHMBOJI HEMTYCTOTO CJIOBA P B €ro KOHEII.
Hanpuwmep:
[efofefo] [ » ] [bJe]blal

Pewenue.
Jnst pemieHust 5TOM 3a1a4u MpeIaracTcs BHIMOJHUTD CJIEAYIONIUE JEeUCTBUSA:
1. 3anOMHUTH NEpPBLIl CUMBOJI CIoBa P, a 3aTeM CTepETh 3TOT CUMBOJL.
2. Ilepernarp aBTOMAT BIPABO IO/ IEPBYIO MYCTYIO KIETKY 3a P U 3anucath B HeE
3aIlOMHEHHBIN CUMBOJIL.

Kak «Oeratb» BHpaBO, MBI YK€ 3HA€M U3 MPEIbIAYLIEro mpumepa. A BOT Kak
3alOMHUTH NepBblid cuMBoOJI? Benbs B MT HeT apyroro 3anoMHHarOMEro yCTpoucTBa,
KpOME JIHTBI, a 3alIOMUHATh CUMBOJ B KaKOM-TO KJIETKE Ha JIEHT€ OECCMBICIIEHHO:
KaK TOJBKO aBTOMAT CJBMHETCS BJIEBO WJIM BIPAaBO OT ATOU KIETKU, OH TYT XKe
3a0yieT JaHHbIM cuMBOI. YUTo nenars?

Brixon 31ech TakoB — HAJ0 MCIOJB30BaTh pa3HbIe COCTOSHUS aBToMarta. Eciu
NEPBBIA CUMBOJI — 3TO d, TO HAJI0 NEPEeUTH B COCTOSHUE g2, B KOTOPOM aBTOMAT



OEKUT BIIPaBO U 3alMCHIBAaET B KOHIE a. Eciu e nepBbIM ObUI CUMBOJ b, TOTAa HAJIO
MeperTu B COCTOSIHME ¢3, TAe JejaeTcs BCE TO e camoe, TOJbKO B KOHIE 3allu-
ceiBaeTcs cuMBoJ b. Eciu jxe nepBbIM ObUT CUMBOJI ¢, TOT/Ia IEPEXOAUM B COCTOSTHUE
g4, B KOTOPOM aBTOMAT JOIMUCHIBAET 3a BXOJIHBIM CJIOBOM CHUMBOJI c¢. ClieoBaTeilbHO,
TO, KaKUM ObUI NEPBBIH CUMBOJ, Mbl (PUKCHUPYEM IIEpEeBOJOM aBTOMaTa B pa3HbIE
COCTOSIHHSI. ITO TUITMYHBIN IPUEM TpU ITporpaMMupoBaHuu Ha MT.

C yuérom ckazaHHOTO MporpamMmma OyJIeT TaKOMU:

a b c A
ql | ARg2 | ARg3 | ARg4 R, aHanu3 1-ro cUMBOJIA, YJAJICHUE €r0, pa3BETBJICHUE
q2 R, R, R, a,,! 3allMCh a ClIpaBa
q3 R, R, R, b,,! | sammce b cpasa
q4 R, R, R, c,,! 3aIIMCh C ClIpaBa

PaccMoTpuM moBejieHHE ATOH MpOrpaMMbl Ha BXOJHBIX CJIOBaxX, COAEPIKAIIMX
He Ooyiee OHOTO cUMBOJIA. [IpH IMycTOM ClIOBE, KOTOPOE SIBISIETCS «IUTOXHMY IS
3aj]1auM, IporpaMMa 3aI[KJIATCS — aBTOMAT, HAXOSICh B COCTOSIHUU ¢/ ¥ momnaias Bcé
BpeMs Ha MyCThIe KIJIETKH, OyjeT OecKOoHeuHO nepemMemarhes BrnpaBo. (Koneuno, B
9TOM Cilydae MporpaMMy MOXKHO OBLIO ObI OCTAHOBUTH, HO MBI CIEIIHAIBHO CETAIN
3allUKIMBAHUE, YTOOBI TIPOJIEMOHCTPUPOBATH TAKyI0 BO3MOXKHOCTb. )

Ecnu sxe BO BXOJTHOM CJIOBE POBHO OJIMH CHMBOJI, TOTJIa aBTOMAT COTPET ATOT
CHMBOJI, CABHHETCS Ha OJTHY KJIETKY BIPABO M 3aIlTUIIET B HEE TaHHBIA CUMBOJI:

[c [ | - [ [ ] - [ lec]
) T )
ql q4 '

Takum 06pa30M, CJIOBO M3 OAHOI'0 CMMBOJIAa ITOIIPOCTY CABUHETCA HA KJICTKY BIIPABO.
910 JOITYCTUMO. Benp KiIeTKH JE€HTHI HE HYMEpPOBAHbI, ITIO3TOMY MECTOITOJIOKCHUEC
CJIOBa Ha JICHTC HHKAK HC (I)I/IKCI/IpyCTCSI H NEPEMCUICHUC CJIOBA BJICBO HJIM BIIPABO
3aMETUTh HENb3sI. B CBI3M ¢ OTUM HE Tpe6yeTcsl, YTOOBI BBIXOJHOC CJIOBO
00s13aTeNIHLHO HaXOJUJIOCh B TOM XK€ MCECTC, I'/I€ OBLIIO BXOOHOE CJIOBO, PE3YJIbTaT
MOXKET OKa3aTbCA U JICBCEC, H ITPABCC DTOI'0 MECTA.

IIpumep 3 (cpaBHEHHE CHMBOJIOB, CTHPAHUE CIIOBA)
A={a,b,c}. Ecnu nepBbIil U MOCAEAHUI CUMBOJIBI (HEMYCTOIr0) cjioBa P OJUHAKOBBHI,
TOT/Ia ATO CJIOBO HE MEHSTh,  HHAYE 3aMEHUTH €TI0 Ha ITyCTOE CIIOBO.

Pewenue.
Jns perieHus 3Toi 3a1a4M NpeIaraeTcs BHIOIHUTD CJIEIYIOIUE AEHCTBUSA:
1. 3aOMHUTH EPBBIM CUMBOJI BXOJHOTO CJIOBA, HE CTHPAs €ro.
2. IlepemecTuTh aBTOMAT TIOJT TTOCJIEIHUM CUMBOJI U CPABHUThH €T0 C 3alIOMHEHHBIM.
Ecnu oHu paBHBI, TO O0OJIBIIIE HUYETO HE JIeJIaTh.
3. B npoTHUBHOM cilydae yHUYTOKUTH BCE BXOAHOE CJIOBO.
Kak 3anoMuHaTh CUMBOJT M KaK MEPErOHATH aBTOMAT T10/1 TIOCIIEHUNA CUMBOJI CJIOBA,
MBI YK€ 3HaeM M3 MPeAbLIyIMX rnpumepoB. CTUpaHUe K€ BXOJHOIO CJIOBAa pealn3yeTcs



3aMEHOM BCEX €ro CUMBOJIOB Ha cuMBOI A. IIpu 3TOM, pa3 yx aBTOMaT OKa3aics B KOHIIE
CIIOBa, Oy/ieM IepeMeniaTh aBToMar CrpaBa HaJIeBO JI0 NIEPBOi MyCTOH KIIETKH.

OTH JIeiCTBUSA ONMUCHIBAIOTCS clenyrouiei mporpammoit ainst MT (HarmoMmHuM,
YTO KPEeCTHK B sueiike TaONMIbl O3HA4aeT HEBO3MOXKHOCTh  IOSBJICHUS
COOTBETCTBYIOIIEH KOH(MUTYpALUH MPH BHITIOJTHEHUH IPOrPaMMBbl):

a b c A
ql | ,,92 | ,,94 | ,.96 ,,! aHaym3 1-ro cuMBOIIa, pa3BeTBICHIE
q2 | R, R, ,R, |,L,q3 | nuaru x nociegHeMy CUMBOJY IIpu |-M cuMBoIIe
Q3| ,.,! |,,981,,q8 X CPaBHUTB IIOCII. CHMBOII C @, HE paBHbI — Ha 8 (cTepeTs P)
g4 | R, R, ,R, |,L,q5 | anamoruuno nipu 1-M cumBose b
qQ5|,,q8 | ,,! |,,q8 X
g6 | R, R, ,R, | ,L,q7 | anasioruyHo nipu 1-M cuMBOJIE €
q7 |,,q8 |,,98 | ,.! X
g8 | AL, | AL, | AL, , ! CTEpETh BCE CII0BO, IBUrasACh ClipaBa HAJIEBO

IIpumep 4 (ynaneHue cuMBOJIA U3 CIIOBA)
A={a,b}. Y namuth u3 cioBa P ero BTOpoi CUMBOJI, €CJIU TaKOU €CTb.

Pewenue.
Kazanoce Obl, 9Ty 3amady pemidTh MPOCTO: HAIO CABHHYTH aBTOMAT TIOJ
KJIETKY CO BTOPBIM CUMBOJIOM M 3aT€M OYUCTUTH ITY KIETKY:

[afbfbfa] > _Jafb[bJa] —» _Jaf [bfal]
T T T

OpaHaKo HAITOMHUM, YTO BHYTPH BBIXOJHOTO CIIOBA HE JIOKHO OBITH MYCTHIX KJIETOK.
[TosTomy mocie yaaneHus BTOPOro CUMBOJIA HAJI0 «CXKAThy CIIOBO, MEPEHECs MepBhIi
CHUMBOJI Ha OJHY KJIETKY BIpaBo. J[JIs1 3TOro aBTOMAT JOJKEH BEPHYTHCS K MEPBOMY
CHUMBOIIy, 3alIOMHHUTH €r0 U CTEPETh, a 3aTEM, CHOBA C/IBUHYBIINCH BIIPaBO, 3aIIUCATh
€ro B KJIETKY, rje Obul BTOpOoM cuMBOJ. OJHAKO HAYaJbHBIA «IIOXO/I» BIIPaBO KO
BTOPOMY CHMBOJy, YTOOBI €ro CTepeTh, W MOCIEIyIONIM BO3BpaT K IEPBOMY
CHUMBOJIy SIBJISIFOTCSl JIMITHUMH JIEUCTBUSMU: Kakas pa3HHUIA — NEPEHOCUTH IMEPBBIi
CHUMBOJI B IIYCTYIO KJIETKY WMJM B KJIETKY C KakuM-To cumBojiom? Ilostomy cpazy
3allOMHHAEM TIE€PBBI CUMBOJI, CTUPAEM €0 U 3aIIUChIBAEM BMECTO BTOPOTO CUMBOJIA:

la|[b[b]al] - | [bf[bla [ > _| [a|[bfal]
T T T
B Busie nporpammel gjist MT Bc€ 9T0 3anuchIBaeTCs Tak:
a b A
ql | ALRg2 | ARg3 , ! aHaJIM3 U yAajleHUe 1-ro CUMBOJIA, pa3BETBIICHUE
q2 y s ! a,,! a,,! 3aMeHa 2-TO CMMBOJIA HA d
q3 b,,! ,, ! b,,! 3aMeHa 2-T0 CUMBOJIA Ha b

IIpumep S (cxatue cioBa)
A={a,b,c}. Y nanmutp u3 cioBa P epBoe BXOXKICHHUE CUMBOJIA d, €CJIM TaKOE €CTh.

Pewenue.
B npenpiayiiiem npuMepe Mbl IEPEHOCHITH Ha TIO3UILUIO BIPABO TOJIBKO OAMH CHUM-
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BoJI. B maHHOM ke mpumepe Mbl OyzeM B IMKJIE NMEPEHOCHTh BIPABO BCE HadaslbHBIE

CUMBOJIBL b U ¢ BXOHOI'0 CJioBa — 0 IEPBOro CUMBOJIAa a UJIK 10 HYCTOﬁ KIICTKHA.
b c b

M K 3

[bfcfbfafa] — [ [bJblaJa] — [ [bJcfafa] —» [ [b[c[bfa]
0 T 0 0

LleHTpaJIbHBIIT MOMEHT 3/IECh — KaK MEPEHECTH CUMBOJI X M3 JIEBOM KIIETKH B
OUEepe/IHYIO KIIETKY, IJIe HaXOJUTCSI HEKOTOPBIA CUMBOI ), UTOOBI 3aT€M 3TOT CUMBOJI
¥ MOXHO ObUIO IEpeHecTH B MpaBylo KiIeTky? Eciu uepes gy 0003HaUUTh COCTOSIHUE,
B KOTOPOM B BHJMMYIO KIJIETKY HAJIO 3amUcaTh CUMBOJ X, HaXOJUBIIHICS paHee B
KJIETKE CJIeBa, TOIJIa 3TO JeCTBUE MOXKHO U300pa3uTh TaK:

X y
3 3
STy 2w > o xZ]-
0 0
x Qy

Jlns 5TOro mpeiaraeTcs BBIIOJHMTH TAaKT X,R,qy, B KOTOPOM OOBEIMHEHBI Clle-
JyIoIlle TP JNEUCTBHUS: BO-IEPBBIX, B BUAMUMYIO KJIETKY 3allMCBIBAETCS CUMBOII X,
B3SITBIN U3 KJIETKH CJIEBA; BO-BTOPBIX, aBTOMAT CABHUIAETCS BIPABO — MO KJIETKY, B
KOTOPYIO 3aTeM HaJo Oy/eT 3amucarh TOJIbKO YTO 3aMEHEHHBIH CUMBOJ y; B-TPETHUX,
aBTOMAT IIEPEXOJUT B COCTOSHUE ¢y, B KOTOPOM OH M OyJET BBIIOIHATh Ty 3aITHCh.
[ToBTOpEeHNE TaKkWX TAaKTOB B IMKJIE W MPUBEAET K CIABUTY BIPABO HA OJIHY
MO3UIMI0 HAYAJIBHBIX CHMBOJIOB BXOJHOTO CJIOBa. DTOT ITUKJ JOJKEH 3aKOHUYUTHCS,
KOTJIla B OYEPETHOM KJIETKEe OKaXkKeTcs CUMBOJ a Wi A (y=a wimu y=A), a B Haudaje
IUKJIA MOXHO CHUMTATh, YTO Ha MECTO IEPBOrO CUMBOJIA CJIEBA MEPEHOCUTCS CUMBOJI

«mycto» (x=A). B urore noxyuaercs ciaeayroias nporpamMmma st MT:

a b c A
ql | AR | ARQ2 | ARG3 | ,,! | qa: cTepers 1-if CUMBOJI M IIEPEHECTH €TO BIIPABO
q2 | b,,! R, bR,q3 | b,,! | qp: 3anuce b, nepenoc paHee BUAUMOIO CHMBOJIA BIPABO
Q3| ¢, | ¢,Rq2 R, C,,! | qc: 3amuck ¢, nepeHoc paHee BUAMMOIO CHMBOJIA BIIPABO

B 1ol mporpamme ciiegyer oOpaTUTh BHMMaHHE Ha TakT A,R,! , KOoTOpbli
BBINOJIHSAETCS B KOH(pUrypauuu <a, ql/>, T.e. KOrja NEpBbIM CHMBOJOM BXOIHOTO
CJIOBa SBJIAETCS a. SICHO, Y4TO HALO IIPOCTO CTEPETH ATOT CHUMBOJ M OCTAHOBUTBCS.
OpHako B 9TOM TaKTe yKa3aH euié v cIBUT BIpaBo. 3auemM? HarmoMHUM, 4TO B MOMEHT
OCTaHOBAa aBTOMAT JIOJDKEH HAXOIMUTHCSA IOJ BBIXOJHBIM CJIOBOM (TIOZ JIIOOBIM €ro
CHMBOJIOM), I03TOMY MBI U CJBUTAEM aBTOMAT C ITyCTOH KJIETKH Ha KIIETKY C I1EPBBIM
CHMBOJIOM BBIXOJHOT'O CJIOBA, KOTOPBIH BO BXOJHOM CJIOBE OBLII BTOPBIM.

IIpumep 6 (BcraBka cuMBOIA B CIIOBO)
A={a,b,c}. Eciu P — HerycToe CII0BO, TO 3a €0 IePBbIM CUMBOJIOM BCTaBUTh CUMBOJI d.

Pewenue.
SIcHO, 94TO MEXIy TEepBBIM M BTOPHIM CHUMBOJAMH cJoBa P Hago0 OCBOOOJUTH
KJIETKY JJI1 HOBOTO CUMBOJIa @. JlJig ATOro HaJ0 MEPEHECTH HAa OJHY TO3UIUIO0 BIEBO

11



MEepBBI CHUMBOJI (Ha CTapOM MECT€ €ro MOXKHO II0Ka He YJaliTh), a 3aTeM,
BEPHYBILIUCH HA CTAPOE MECTO, 3aIIUCATh CUMBOJI a:

| [bfcfa] — [ [bJefa] — _[bfbJcfa] — _ [bJafc[a]
1 1 1 1

IlepeHoc cuMBONa Ha OJIHY MHO3UIMIO BJIEBO AHAIOTHMYEH IEPEHOCY CHMBOJIA
BIIPaBO, O 4€M TOBOPWIOCH B JIBYX MpPEIbLIYIIMX IPUMEpax, I03TOMY IPHUBEIEM
nporpamMy Uit MT 0e3 AONOMHUTENBHBIX KOMMeHTapueB. OTMETUM JMIIb, 4TO B
COCTOSIHUSIX g2, g3 M g4 aBTOMAT MOXKET BUIETh TOJIBKO ITyCTYIO KIETKY, & B COCTOSSHUN
@5 OH 00s13aTeNBbHO BUIUT MEPBBIN CUMBOJI BXOJHOTO CJIOBA, HO HE ITyCTYIO KIIETKY.

a b c A
ql ,L,q2 ,L,q3 ,L,q4 , ! aHaiu3 1-ro CUMBOJIA JJIsl IEPEHOCA €ro BJIEBO
q2 X X X a,R,q5 | mpunucars a ciesa
q3 x x X b,R,q5 | mpumnucars b ciesa
q4 X X P ¢,R,q5 | mpunucars c cneBa
qs , ! a,,! a,,! X 3aME€HHUTH ObIBIIMI 1-1 CHMBOJI Ha a

IIpumep 7 (pa3nBikka ciosa)
A={a,b,c}. BcTaBuTh B CI0BO P CUMBOJ @ 3a NIEPBbIM BXOXKJIEHHEM CHUMBOJIA C, €CIIU
TaKo€ €CThb.

Pewenue.

[IpocmaTpuBaeM BXOJIHOE CJIOBO CJIeBa HAMPaBO JO IyCTOW KIIETKH WA JIO
NEPBOTO CUMBOJIA ¢. B mepBoM citydyae ¢ He BXOJUT B P, MOATOMY HHYETO HE JIeJaeM.
Bo BTOpOM Cityuae HaJio OCBOOOJMTH MECTO JIJIsi BCTABIISIEMOT'O CUMBOJIA d, JJIA YETO
CIBUTAEM Hayajo cjioBa P (OT MepBOro CMMBOJIA JI0 HalJICHHOTO CUMBOJIA ¢) Ha OJIHY
MO3UIIUIO BIEBO. [Ipu 3TOM OCyIIecTBiIsIEeM Takol CIBUT CIIpaBa HaJeBO — OT CUMBOJIA
¢ K HayaJly CJIOBa, pa3 y>X aBTOMAaT HaxOJUTCA IMOJA 3TUM cuMBoJioM. Kpome Toro,
yTOOBI 3aT€M HE BO3BPAIIATHCSI K OCBOOOMBIICHCS MO3UIIMK, HAUUHAEM ATOT CJIIBHT C
3allUCU @ BMECTO HAWJEHHOrO0 CUMBOJIA ¢. IIOCKOJIBKY ATOT HMKIMYECKUH CIBUT
BJIEBO peaJTU3yeTCs aHAJOTHYHO UKIMYECKOMY CJABHUTY BIIPaBO M3 MpuUMepa S5, TO HE
OyJieM MOSICHATH €ro, a cpasy MpuBeaEM nporpammy st MT:

a b C A
ql R, R, a,L,q4 ,L,! BIIPABO JI0 ¢, BCTABKA d BMECTO ¢, IEPEHOC C BJIEBO
q2 L, a,L,q3 a,L,q4 a,,! IIEPEHOC @ CIIpaBa
g3 | bL,g2 L, b,L,q4 b, ,! nepeHoc b cnpasa
g4 | c,L.g2 c¢,L,q3 L, c,,! IIEPEHOC ¢ crpaBa

Ipumep 8 (bopmupoBanme cioBa Ha HOBOM MECTE)
A={a,b,c}. Y nanute u3 P Bce BXOXKIECHUS CUMBOJIA d.

Pewenue.
[Ipensiaymupe mpumepsl IOKa3bIBatoT, 4To B MT 10CTAaTOYHO CIIOKHO peau-
3YIOTCSI BCTaBKH CUMBOJIOB B CJIOBA U yJAJIEHUs CUMBOJIOB U3 ciIoB. [loaTomy mHOTrMa
IpoIlle HE pa3/BUraTh WM C)KUMATh BXOIHOE CJIOBO, a (POPMUPOBATH BBIXOHOE CJIO-
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BO B JIpyrOM, CBOOOJHOM MecCTe JIeHThl. IMEHHO Tak Mbl U MOCTYIHUM MPH PEIICHUN
IAHHOU 3aJIa4ud.
KoHnkpeTHO npejyiaraeTcsi BBITOJIHUTD CIIEAYIOIINE AeHCTBUS:

1. BeixogHoe ciioBo OyzieM CTpOMTH CIipaBa OT BXOAHOro. YTOOBI pa3rpaHUYMTH
9TH CJIOBA, OTJEJIUM UX HEKOTOPHIM BCIIOMOTaTeIbHBIM CUMBOJIOM, HAlIPUMEP 3HAKOM
=, OTJIMYHBIM OT BceX CUMBOJIOB anipaButa 4 (cm. miar 1). (HamomHuM, 94TO Ha JIeHTe
MOTYT OBITh 3alMCaHbl HE TOJILKO CUMBOJIBI U3 ajipaBUTa BXOJIHOTO CJIOBA.)

2. Ilocne sToro Bo3BpamaeMcs K Hadajly BXOJAHOTO cJioBa (cM. mar 2).

[albfe] —» _Jafbfef[=] > _JafbfJe]=] -
1 0 2 0 3

3. Tenepp Hamia 3agaya — TMEPEHECTH B ILUKIE BCE CHMBOJIBI BXOJHOIO CJIOBA,
KpOME a, BIIPaBO 3a 3HaK = B (POpMHUpPyEMOe BBIXOIHOE CIIOBO.
st sTOr0 aHanu3mpyem nepBbId CUMBOJI BXOJHOTO cioBa. Ecin 310 a, Toraa
CTHpaeM €ro M MepexoJuM K cieayromeMy cumBoiy (cMm. mar 3). Ecim ke mnepBblif
CHUMBOJI — 3TO b WM ¢, TOTJIa CTUPAeM €ro M «O0exXum» BIPaBO /O MEPBOM mycToit
KJIETKH (cM. miar 4), Ky/ia ¥ 3allUChIBA€M 3TOT CUMBOJI (CM. mar 5).

- _blel=] > _[ [ Jef[=] | > _[ [ Je[=]b] -
T 5 T 6
CHOBa BO3BpallaeMcsi HAJIEBO K TOMY CHMBOJY, KOTOPBIH CTal MEPBBIM BO
BXOJHOM CJIOBE, U TIOBTOPSIEM TE€ XK€ CaMble JEHCTBUS, HO YK€ TI0 OTHOIIECHHIO K
ATOMY CHUMBOJIY (CM. miaru 6-9).

—» | Jel=Ib] —» [ [ [=Jb] | —» _[ [ [=]b]ce] -
6 0 7 0 8 T 9

4. DTOT UMK 3aBepIlIaeTcs, KOrja Mpyu BO3BpATE HAJIEBO Mbl YBHJIMM B KAa4eCTBE
NEePBOr0 CUMBOJIA 3HAK =. DTO NPHU3HAK TOTO, YTO MBI IMOJHOCTHIO MPOCMOTPETH
BXOJTHOE CJIOBO M TEPEHECIH BCE €ro CUMBOJIBI, OTIHUYHBIE OT a, B (hopMUpYyeMoe
cIpaBa BBIXOJHOE cJIOBO. Hamo 95TOT 3HAaK cTepeTh, CABUHYTHCS BIPABO TIOJ
BBIXOJTHOE CJIOBO M OCTaHOBUTHCS (cM. mar 10).

—» _| [=lble] - _[ [ [blc]
9 0 10

C yuéroM Bcero ckazaHHoro u crpoum nporpammy ans MT. Ilpu stom
OTMETHM, YTO MOMHUMO CHMBOJIOB @, b M ¢ B Tpoliecce pelleHHs 3aJaud Ha JIEHTe
HOSBJIAETCS 3HAK =, I09TOMY B TaOJIUIIE OJKEH OBITh MPEAyCMOTPEH CTONOE U JUIs
9TOr0 3HAKA.

a b c = A
ql R, R, R, X =,,qJ2 | 3amucarh crpaBa 3HaK =
q2 L, L, L, L, ,R,q3 | BieBo k 1-My cUMBOJIY cJi0Ba
Qg3 | AR, | ARg4 | ARG5S | AR, X aHaJIu3 U yJAJICHHUE €ro, pa3BeTBICHUE
g4 R, R, R, R, b, ,q2 | 3amuck b cipaBa, BO3BPAT HAJICBO (B LIUKJI)
g5 R, R, R, R, ¢, ,J2 | 3amuch ¢ cripaBa, BO3BPAT HAJIEBO (B LIUKJI)
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IIpumep 9 (duxcupoBanue MecTa Ha JICHTE)
A={a,b}. Y 1BOUTH CJIOBO P, IOCTaBUB M€y HUM H €ro KOIHUEH 3HaK =.

Hanpuwmep:
aflalb] - laJalb]=Jafafb|
Pewenue.

Ota 3ajJada pellaercs aHAJIOTUYHO MpeAbLAyIIeH: B KOHEI BXOJHOTO CJIOBa
3allMChIBa€éM 3HAaK =, 3aT€M BO3BpalllaéMcs K Hadajly CJioBa M B IIHMKIIE BCE €ro
CHUMBOJIBI (B TOM YHUCIIE U @) KOMUPYEM B IIyCThI€ KJIETKU CIpaBa:

[alalb] — JaJafb]=] — JaJa|bJ=] —» Jajafbl=]a]
1 T 2

OpHako ecThb U OTJIMYKE: KOMUPYEMbIE CUMBOJIBI BXOJIHOTO CJIOBA HE yAJISIOTCS, U
9TO MPHUBOAUT K cieayrouield mpobieme. 3amucaB cripaBa KOIUIO OYEPEHOIO CUMBOJIA,
MBI 3aTeM JOJDKHBI BEPHYTbCS K BXOJHOMY CJIOBY B IIO3UIMIO 3TOTO CUMBOJIA U TIOTOM
C/IBUHYTBCSI BIIPaBO K CJEAYIOUIEMY CHMBOJY, YTOObI CKOMMpOBaTh yke ero. Ho kax
y3HaTh, B KaKylO TO3UIMIO BXOJHOIO CJIOBa HaJ0 BepHyThcs? Hampumep, oTKya Mbl
3HAaeM B HalleM IpUMEpe, YTO TOCe KOMMPOBAaHUS MEPBOTO CHUMBOJIA @ MbI JIOJKHBI
BEPHYThCSI UMEHHO K I€PBOMY CHMBOJy BXOJIHOTO CJOBa, @ HE KO BTOPOMY WU
TpeTbeMy? B mpenpiayieit 3a1aue Mbl BCeria BO3BpAIAIUCH K TIEPBOMY U3 OCTaBIINXCS
CHMBOJIOB BXOJTHOT'O CJIOBa, a TENEPh MBI COXPaHSEM BCE CUMBOJIBI, [I03TOMY HEMOHSITHO,
KaKle CHMBOJIBI MBI YK€ CKOIMPOBAIH, a Kakue emé HeT. OTMeTnM Takke, uto B MT
STYEHKH JICHThI HUKAK HEe HyMepyroTcs, HeT B MT u CueT4nKoB, KOTOPBIE MTO3BOJIMIIN ObI
OIPEJENUTh, CKOJIbKO CUMBOJIOB MBI YK€ CKOTIHPOBAJIH.

B oOmem Buge mpobGiema, ¢ KOTOPOH MBI CTOJIKHYJIHCH, CIIEAyOIas: Kak
3a(pUKCUpPOBATh Ha JIEHTE HEKOTOPYIO MO3MIMIO, B KOTOPOH MBI yke ObUIM U K
KOTOPOH TO3kKE JIOJDKHBI BEepHYThesa? OObIUHO 3Ta mpobsema pemaercs Tak. Korma
MBI OKa3bIBAEMCSl B 3TOW MO3UILIMHU B MEPBBII pa3, TO 3aMEHIEM HaXOISUIMUCS B HEU
CUMBOJI Ha €ro JIBOMHHUK — HAa HOBBIM BCIIOMOTATEIbHBIM CHUMBOJI, IPUYEM pa3HbIE
CHUMBOJIBI 3aMEHSIEM Ha pa3Hble JIBOMHUKH, Hanpumep @ Ha A u b Ha B. Ilocne storo
MBI BBITIOJIHSIEM KaKHe-TO JIEUCTBUS B APYTUX MeCTax JIEHThL. UTOOBI 3aTeM BEpHYThCS
K Halled Mo3uuuu, Hago MPOCTO OTHICKaTh Ha JIGHTE Ty KIETKY, I'Ie HaXOJIUTCS
CUMBOJ A unu B. 3aTeM B JJaHHOU KJIETKE MOXXHO BOCCTAHOBUTH INMPENKHUN CUMBOJI,
€CJIM HaM 0OJIbIlIe HE HAJ0 (PUKCUPOBATH ATy MO3UIHMIO (MIMEHHO JJIS BOCCTAHOBJICHUS
IIPEKHEr0 CUMBOJIA M HAJI0 OBLIO 3aMEHSTh pa3Hble CUMBOJIBI HA pa3HbIE IBOMHUKN).

Bocnonezyemcsi 3TuM mpuéMOM B HalIed 3ajjaue, BBIMOIHSS CJEIYIOIIHe
IEUCTBHUS:

1. Kak y»e cka3aHO, BHauaJle 3aIiChIBaEM 3HAK = 3a BXOJJHBIM CJIOBOM (CM. Iar | BbIILIE).

2. 3areM BO3BpaliaeMcs 1o MepBblii CKMBOJI BXOJIHOTO CJIOBA (CM. IIar 2 BBIIIE).

3. Jlanee 3ameHsieM BUIUMBIA CUMBOJI @ Ha JBOMHUK A (CM. miar 3 HIKE), «Oexum»
BIIPABO JI0 MEPBOM CBOOOIHOM KJIETKH M 3alMChiBaeM B He€ cuMBOII a (cM. mmiar 4). [oce
ATOrO BO3BpAIIAEMCSl BJIEBO K KJIETKE C JBOMHMKOM A (CM. miar 5), BOCCTaHABJIMBAaeM
NPEKHUN CUMBOJI @ U CIBUTAEMCS BIIPABO K CIEAYIOIIEMY CUMBOITY (CM. miar 6).
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> _Jafafb[=] > _[aJafb]=] > _faJalbl=Ja] -

2 T 3 T 4 A 5
> _|AJafb]=]a] —» JafJafb[=[a] -
5 T 6 0 7
- _JalAfb|=fa] - JaJAlb|=Jafa[ -
7 0 8 0 9
- . — _Jafa[Bf[=Jala[b] — Jala[b]=[afa|b]
9 12 T 13

Tenepb aHAJOTMYHBIM 00Pa30M KOIUPYEM BTOPOH CUMBOJI (3aMEHsIEM €ro Ha A4,
B KOHEI[ JIOMHMCHIBAEM @ U T.JI.) U BCE MOCIIETYIOIINE CUMBOJIBI BXOTHOTO CJIOBA.

4. Korjja MBI CKOITUpYEM IMOCJIETHUI CUMBOJI BXOJHOTO CIIOBa U BEPHEMCS K €ro
JMBOMHMKY (mocie mara 12), To 3aTeM Tocie CABUra Ha OJHY TO3HIIMIO BIIPABO MBI
nomaéM Ha 3HaK = (mar 13). 9To curHamz o TOM, YTO BXOJHOE CIIOBO MOJHOCTHIO
CKOMUPOBaHO, TOATOMY paboty MT Haso 3aBepiaTh.

C yuéroM Bcero cka3zaHHOT'O MOJTydYaeM CIeAyIONLyIo mporpammy 1t MT:

a b = A B A
ql R, R, X X X =,L,q2 | nocTaBUTh = crpaBa OT CJIOBa
q2 L, L, X X ,R,q3 | Haneso mop 1-i cumBOI
g3 | AR,g4 | BRg5 |,.! X X X aHaJu3 U 3aMEHa O4epeHOTO CUMBOJIA
q4 R, R, R, X X a, ,q6 | 3amuchb a cnpasa
g5 R, R, R, X X b, ,q6 | 3amuce b cripaBa
q6 ,L, ,L, ,L, | a,R,q3 | b,R,q3 X BO3BpaT, BOCCTAHOBJIEHHUE, K CIIE€J. CAUMBOILY

OTmeTHM, 4TO B TOM MporpamMme MOKHO M30aBUTHCS OT COCTOSIHHUS g6, eciu
00BEIMHUTD €T0 C COCTOSIHHEM ¢2, IPEyCMOTPEB B ¢2 BO3BpAT BJIEBO KaK JI0 MyCTOU
KJIIETKH, TaK U O CUMBOJIOB A U B:

a b = A B A

qQ2|,L,|,L,|.L, [aR,g3 | bRg3 |,R,qg3 | HameBo 10 A, A wiu B

1.3 3agauu A9 CaMOCTOSITEILHOTO peleHust

3amevanus:

1) B 3agauax paccMaTpHUBarOTCsl TOJIBKO L€JIble HEOTPHUIATEIbHbIE YHMCIIA, €CIIU HE
CKa3aHO UHOE.

2) Ilon «eAIMHUYHONY» CUCTEMOM CUMCIICHUS TIOHUMAETCSI 3allUCh HEOTPHUIATEIIHHOTO
IIEJIOTO YHCJIa C MOMOIILI0 MAJIOUYEK — JOJDKHO OBITH BBIIHMCAHO CTOJBKO IMajovek,
KaKoBa BeJTMUMHA 4yKcia; Hanpumep: 2— ||, 5 = ||| ||, 0 — <mycToe cinoBo>.

1.1 A={a,b,c}. llpunucats cieBa k cioBy P cumBoia b (P — bP).

1.2 A={a,b,c}. llpunucats cnpasa k ciaoBy P cumBoibsl be (P — Pbc).

1.3 A={a,b,c}. 3aMeHUTH Ha a KaXXAbIii BTOPOI CUMBOI B cioBe P.
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1.4 A={a,b,c}. OcraButh B ciioBe P TOJbKO MEpBbIIi CUMBOJ (IIyCTOE CIOBO HE
MEHSITB).

1.5 A={a,b,c}. OctaButh B ci0Be P TOJBKO TOCJIEIHUIA CUMBOJI (IIyCTOE CJIOBO HE
MEHSITB).

1.6 A={a,b,c}. Onpenenuts, sBisieTcs U P cioBoM ab. OTBET (BBIXOJHOE CIIOBO):
CJIOBO ab, eci SIBIISIETCS, WIH ITyCTOE CIIOBO MHAYeE.

1.7 A={a,b,c}. Onpenenutb, BXOTUT TU B cloBo P cumBoa a. OTBET: CIOBO W3
OJTHOT'O CUMBOJIA @ (13, BXOAUT) UJIH ITyCTOE CIOBO (HET).

1.8 A={a,b,c}. Eciu B cnoBo P He BXOAUT CUMBOJ @, TO 3aMEHUTH B P BCE CUMBOJIbI
b Ha ¢, UHa4ye B KaueCTBE OTBETA BBIAATH CJIOBO U3 OJIHOTO CUMBOJIA d.

1.9 A={a,b,0,1}. OnpenenuTs, ABISIETCS JIU CIOBO P UIAEHTU(PHUKATOPOM (HEIyCTHIM
CJIOBOM, HAUMHAIOMIUMCS ¢ OYKBBI). OTBET: CIIOBO a (7a) UM ITyCTOE CJIOBO (HET).
1.10 A={a,b,0,1}. Onpenenutp, ABISETCS JH CIOBO P 3alUCBIO YKCJIa B JIBOMYHOM
CHUCTEME CUHCIICHHSI (HEMyCThIM CJIOBOM, COCTOsAMIEM TOJIbko u3 mudp 0 u 1). OTBer:
cioBo 1 (za) wm cioso 0.

1.11 A={0,1}. Cuutasg HemycToe CI0BO P 3alUChIO JBOMYHOIO YMCIA, YAAIUTh U3
HEro He3Havallhe HYyJIH, €ClIU TaKHe eCTb.

1.12 A={0,1}. Hdna HemycTOro cioBa P ONpenesnThb, ABISAETCA JU OHO 3aIUCHIO
crenenu aBouiku (1, 2, 4, 8, ...) B 1BoM4YHOM cucteme cuucieHus. OTBeT: ciioBo 1
(stBosteTcst) wim ¢iioBo 0.

1.13 4={0,1,2,3}. Cuuras Hemycroe cJIOBO P 3alUChI0 YHUCIa B 4YETBEPHUHOMH
CHCTEME CUHUCIICHUS, OTIPENIEINUTD, SIBJISETCSI OHO YETHBIM YUCIOM WM HeT. OTBeT: 1
(ma) wiu 0.

1.14 A={0,1}. Cuuras HemycToe clI0BO P 3aluChi0 YKClIa B JBOMYHOM cucTeMe, TOITy-
YUTh IBOMYHOE YKCII0, PaBHOE yueTBepeHHOMY urciy P (Hanpumep: 101 — 10100).

1.15 A={0,1}. Cuuras HemycTtoe CJIOBO P 3aluChi0 YuCiia B JBOMYHOU CHUCTEME,
MOJyYUTh JIBOMYHOE YUCIIO, PABHOE HEIIOJHOMY YaCTHOMY OT JieJieHus uyucia P Ha 2
(mampumep: 1011 — 101).

1.16 A={a,b,c}. Ecnmu P — cinoBo uérnoit munsl (0, 2, 4, ...), TO BbIaTh OTBET 4,
MHa4e — IyCTOE CJIOBO.

1.17 A={0,1,2}. Cuuras HemycToe CJIOBO P 3aluCchl0 4HciIa B TPOMYHOH CHUCTEME
CUHUCIICHHUS, ONIPEEIIUTD, SBJISETCS OHO YETHBIM uucioM win HeT. OtBet: | (7a) wm 0.
(Bameuanue: B 4€THOM TPOMYHOM YHCIIE JJOJDKHO OBITh YETHOE KOJIMUYECTBO LUMp 1.)
1.18 A={a,b,c}. llycts P umeer Heu€THyO0 AnuHy. OCcTaBUTH B P TOJBKO CpeaHUM
CHUMBOIJL.

1.19 A={a,b,c}. Ecnu cinoBo P umMeeT 4YE€THYIO JUIMHY, TO OCTaBUTh B HEM TOJBKO
JIEBYIO MOJIOBUHY.

1.20 A={a,b,c}. IIpunucath cieBa K HEIIyCTOMY CJIOBY P €ro nepBblif CHMBOJI.
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1.21 A={a,b}. Ang HenycToro cioBa P onpeaenuTs, BXOJUT JIK B HETO €Ul pa3 ero
nepBblid cuMBoII. OTBET: a (J1a) WIK MyCTOE CIIOBO.

1.22 A={a,b}. B HemycTOM cj0Be P MOMEHSITh MECTaMH €ro MEpBBIA U MOCIETHUIN
CHUMBOJIBI.

1.23 A={a,b}. Onpenenutp, sBiserca P mamuHAPOMOM (TEpEBEPTHIINIEM, CUMMET-
PUYHBIM CJIOBOM) WK HeT. OTBET: a (71a) WU IyCTOE CJIOBO.

1.24 A={a,b}. 3ameHuTH B P KaXX]10€ BXOXKJEHHE a Ha bb.

1.25 A={a,b,c}. 3amenurs B P Kaxji0e BX0OxkJieHue ab Ha c.

1.26 A={a,b}. Y nBouts cinoBo P (nanpumep: abb — abbabb).

1.27 A={a,b}. Y 1BOUTH KaXJbIii CHMBOJI cjioBa P (Harpumep: bab — bbaabb).
1.28 A={a,b}. llepeBepuyTh ciioBo P (Hanpumep: abb — bba).

1.29 A={0,1}. Cuutas HemycToe cJI0BO P 3alUChI0 ABOMYHOTO YHUCIIA, TOJIYYUTh 3TO
’Ke YHMCII0, HO B YeTBEPUUHOHU cucteme. (3ameuanue: y4ecTb, 4TO B JIBOMYHOM UHUCIIE
MO3KET OBITh HEUETHOE KOTMYECTBO HUDP.)

1.30 A4={0,1,2,3}. Cuwmras HemycTtoe CJIOBO P 3amuchi0 4YHUCiia B UYETBEPUUHOM
CHCTEME CUUCIICHHSI, IOJTYYHUTh 3allUCh ATOT'0 YHCIIA B JBOUIHOM CHCTEME.

1.31 A={0,1,2}. Cuuras HemycTOe CJIOBO P 3aluChi0 MOJOKUTEIHHOIO YHCia B
TPOUYHON CUCTEME CUUCIIEHUS, YMEHBIIUTH 3TO YUCIIO Ha 1.

1.32 A={| }. Cuuras cioBo P 3amuchi0 4Hclia B €JIMHUYHONH CHUCTEME CUHCIIEHUS,
HOJIY4UTh 3aIMCh STOTO YHCIa B TPOMUYHOH cucreme. (Pekomenoayus: cienyeT B
IIUKJIE yAJIATh U3 «EAMHUYHOT0» YUCIa M0 MaJo4Ke M KaxJbli pa3 nmpubaBisaTh 1
TPOMYHOMY YHUCITY, KOTOPOE BHAYasIe TOJIOKUTH PaBHBIM (.)

1.33 4={0,1,2}. Cuauras HemycTroe CIOBO P 3alMChi0 4Hcia B TPOMYHOH CHCTEME
CUMCIICHUS, Oy YUTh 3alMCh 3TOTO YUCIIA B EAUHUYHON CHCTEME.

1.34 Ilycth ciioBO P UMEET ClIeyONTUi BU/T;
[|...]®]]...]

— —
n m

rie @ — oJUH U3 3HAKOB +, —, X, /, +, T wm »1«, cJieBa OT KOTOPOTrO yKa3aHO /1 Majovyek, a
CrpaBa — m TaJo4yeK. Pean3oBaTh COOTBETCTBYIONIYIO ONEpAIMIO B €IMHUYHON CHC-
TeMe CUHMCIICHHs (B KQUeCTBE OTBETA BBIIATH CIIOBO, YKa3aHHOE CIIpaBa OT CTPEIIKH):

a) cnoxkenue: ||...|+|[...[—> ||...| (n=0, m=0)
—— —— —
n m n+m
0) Berauranue: ||...|—||...[—> [|...] (n=m=0)
—— —— —
n m n—-m
B) yMHOXeHHE: ||...|x||...]—> [|...] (=0, m=0)
— —— ——
n m nxm
r) genenue Haueno: ||...|/||...[— [|...] (n=0, m>0, k=n div m)
—

—_—
m k

n
n) B3arue ocratka: ||...|+|[...[—> ||...| (n=0, m>0, k=n mod m)
—_—

— —
n m k
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e) makcumyM: ||...|T|]...[= [|...| (#=0, m>0, k=max(n,m))

k
n m
K) MEHAMYM: ||...|¥ ] .. > ||...| (720, m>0, k=min(n,m))

1.35 4={|}. Cauras cioBo P 3amuChIO YUCJIa B €IUHUYHON CUCTEME, OTMPEIEIIUTh,
SIBJIIETCS JTU ATO umciio crenennto 3 (1, 3, 9, 27, ...). OTBeT: mycToe CIoBO, €Clin
SIBJISICTCS, MJIH CJIOBO M3 OJIHOM IMAJIOYKH MHAYE.

1.36 A={|}. Cuuras cioBo P 3aluChI0 YUCIIA 71 B €IMHUYHOM cHcTeMe, IIOIYYUTh B
3TOM e cucrteme gucio 2"

1.37 A={| }. Ilyctb cnoBo P sBusercs 3amuchio uucia 2" (n=0, 1, 2, ...) B enu-
HUYHOU cucteMe. [1oayduTh B 3TOH K€ CUCTEME YUCIIO 71.

1.38 Ilycts P umeet Bua Q+R, rie O u R — HemycThIe cioBa U3 cuMBojioB 0, 1 u 2.
Tpaktyss Q 1 R Kak 3alucH 4ucel B TPOMYHOM CHUCTEME CUUCEHHUS (BO3MOXKHO, C
HEe3HayallluMU HYJISIMH), BBIJATh B KQUeCTBE OTBETA 3allMCh CYMMBI 3THUX YUCEN B TOH
K€ TPOUYHOU CHCTEME.

1.39 Ilycts P umeet Bua Q—R, rae O u R — HemycThle ciioBa U3 cuMBOJioB 0, 1 u 2.
Tpaktys Q u R Kak 3allUCH YHUCe] B TPOUYHOU CHUCTEME CUHCIEHUS (BO3MOXHO, C
HE3HaYyalllUMU HYJIIMH) U cuHuTasi, uTo (J>R, BBIJaTh B KAauecTBE OTBETa 3aIUCh
Pa3HOCTH ATUX YKUCEN B TOM K€ TPOMUHOU CHUCTEME.

1.40 Ilycts P umeer Bum Q=R, tme Q u R — mioOble cjIoBa U3 CUMBOJIOB a U b.
BoinaTth oTBET a, eciu ciioBa Q U R OJIMHAKOBBI, U ITyCTOE CJIOBO MHAYE.

1.41 Ilycts P umeer Bua O=R, rne Q u R — HemycTble cioBa U3 cuMBoioB 0 u 1.
Tpaktyst Q 1 R Kak 3aluc JBOUYHBIX YUCEN (BO3MOXKHO, C HE3HAYALUMHU HYJISIMH),
BBIJIaTh B KAU€CTBE OTBETA CJIOBO 1, €CIIM 3TH 4Kcia paBHbl, U ci10BO () nHaue.

1.42 Ilycts P umeer Bug O>R, rne Q u R — HenycThle cioBa U3 cuMBojioB 0 u 1.
Tpaktys Q u R Kak 3alliCH JIBOUYHBIX YHCel (BO3MOXHO, C He3HAYAIIMMH HYJISIMU),
BBIJIaTh B Ka4ecTBE OTBETa CJI0BO 1, ecnr wucio O Oomblie uuciia R, u ciioBo (0 nHave.

1.43 A={(,)}. Onpenenutp, cOATAHCUPOBAHO JIU CJIOBO P MO KPYyIJIBIM CKOOKaM.
Otser: /[ (na) wim H (Her).

1.44 A={a,b}. Eciiu B P cumMBOJIOB a O0JIbIlIE, YeM CHUMBOJIOB b, TO BBIJATh OTBET 4,
€CIIH CMMBOJIOB ¢ MEHBIIIE CHMBOJIOB b, TO BBIJIaTh OTBET b, a MHAUe B KadeCTBE
OTBETa BBIIaTh MyCTOE CIIOBO.

2. HopmagabHbie anroputMmbl MapkoBa

B pazzene paccMaTpuBaIOTCs 3a/1a4M HA COCTABICHHE HOPMAJILHBIX aJTOPUTMOB
MapkoBa. [IpuBoaMTCS KpaTKOE OIMCAaHME HSTUX AJITOPUTMOB, Ha IPHUMEpax
OOBSICHAIOTCS. OCHOBHBIE TPUEMBI MX COCTABJICHUS M MPEJIAraloTcsl 3aJadyd It
CaMOCTOSITEIILHOTO PEIICHUSI.
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2.1 KpaTkoe onucanue HOPMAJbHBIX AJrOpuTMOB MapkoBa

Iloocmanosku

HHTepecHOil 0COOEHHOCTBIO HOPMAJIBHBIX alroputMoB Mapkoa (HAM)
SBJIIETCS. TO, YTO B HUX HCIOJB3YETCS JIMIIb OJITHO AJIEMEHTAapHOE JEHCTBHE — TaK
Ha3bIBaeMasi IIOJCTaHOBKA, KOTOPast ONPEAEISIETCs CIEAYIOIIMM 00pa3oM.

@opmynoii noocmanoéKu HA3BIBACTCS 3alUCh BHJA O—>f (UUTaeTCS «oL
3aMeHUTh Ha B»), rae o u B — moOble ciioBa (BO3MOXKHO, U mycThie). [Ipu sTom o
HA3BIBAETCS JIEBOM YaCThIO (DOPMYIIBL, a 3 — MPaBOM YaCTHIO.

Cama noocmanoeka (xak JeiicTBue) 3amaeTcst (HOpMYJIOH TOACTAHOBKU U
NPUMEHSETCS K HEKOTOpoMy ciioBy P. CyTh onepaiuu CBOJIUTCS K TOMY, 4TO B CJIOBE
P oTbickuBaeTcs 4acTh, COBIAAAIONIAs C JIEBOM YacThiO ATOU (hopmyisl (T.e. ¢ Q), U
OHa 3aMEHsEeTCs Ha MpaBylo 4acTh Gopmydsl (T.e. Ha (). [Ipu 3TOM ocTanbHBIE YaCTH
cioBa P (cieBa u crpaBa OoT o) He MeHstoTCsA. [lomyduBineecss ciioBo R Ha3bIBalOT
pe3ynbmamom noocmanogKku. Y CIOBHO 3TO MOXKHO U300pa3UTh TaK:

PlxJof » | - R x B[]

HeoOxomumbie yTOUHEHMS:

1. Ecnu neBast yacTh OPMYJIBI TTOJICTAHOBKH BXOIHUT B CIOBO P, TO TOBOPSIT, YTO
sta hopmyna npumenuma k P. Ho ecnu o He Bxoaut B P, To popmyrna cuuraercs
Henpumenumoil K P, M TOJICTAHOBKA HE BBIMIOJIHIETCS.

2. Ecnu neBas 4acTb oL BXOJAUT B P HECKOJIBKO pa3, TO Ha MpaByl0 4acTb [3, 1O

OIIPEACIICHUTIO, 3aMCHSCTCA TOJIBKO IIEPBOC BXOXKIACHHUEC Ol B P:

PlxJof v Jof =] - R[> [8] » [of = |

3. Ecnu npaBast wacte (pOpMyJIbl MMOACTAHOBKHU — IyCTOE CJIOBO, TO TOJCTAaHOBKA
O.—> CBOJIUTCS K BHIYEPKUBAHUIO YaCTU O U3 P (OTMETUM IMOMYTHO, 4TO B (hopMyJiax
MOJICTAHOBKHU HE TIPUHATO KaK-TM00 0003HAYaTh IyCTOE CJIOBO):

PlxJof » | » R x| » |

4. Ecniu B neBoil yacTH (opMyJibl TMOACTAHOBKM YyKa3aHO IIyCTOE CJIOBO, TO

M0JICTAHOBKA —>[3 CBOJMTCS, IO ONPEIEICHHIO, K IPUIIMCHIBAHUIO [3 CieBa K CIIOBY P:
P > R[B] x|

N3 sToro mpaBmiia BeITEKaeT OYEHb BaKHBIM (DakT: dopMyra ¢ MyCTOU JIEeBOM
YacThI0 IIPUMEHMMa K J000My ciioBy. OTMETHM Takxke, 4To (hopMyJia C IIyCTBIMU
JIEBOW U MPABOM YACTAMH HE MEHSIET CJIOBO.

Onpeoenenue HAM
HopmansasiM anroputmom MapkoBa (HAM) HazbiBaeTcsl HEMyCTOM KOHEYHBIH
yHopsA0oYeHHbINH Ha00p (pOopMyIT MOACTaHOBKHU:
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a, =

a, > f,
(k=1

a, =
B sTux opmymnax MOryT UCHOIB30BAThHCS JIBa BUJA CTPEJIOK: OObIUHAs CTpeika (—)
U CTpelika «C XBOCTUKOM» (> ). Dopmymna ¢ OOBIYHON CTpenKod Ha3bIBaeTCs
00v1uHOl popmynoi, a GopMylia CO CTPENKON «C XBOCTHKOM» — 3aAKIOUUMENbHOIL
dopmynoii. Paznuna Mexx 1y HUMUA OOBSCHSETCS 9yTh HIDKE.
3anucatph anroput™ B Buje HAM — 3HaUUT peIbpsIBUTH TaKOM HAOOP GopMyIL.

Ilpasuna evinonnenuss HAM

IIpexxne Bcero, 3agaeTcsi HEKOTOPOE 6X00HOoe cno6o P. I'ne MMEHHO OHO
3allMcaHo — He BaxHO, B HAM 3TOT BoIpoc He OroBapuBaeTcs.

Padbora HAM cBomuTcs K BBIIOJHEHHWIO ITOCIIENOBATEILHOCTH I1aros. Ha
KaxioM miare Bxozsmue B HAM ¢opmyJibl 0oICTaHOBKH IPOCMATPUBAIOTCSL CBEPXY
BHU3 U BbIOMpaeTcs mepBas U3 (opMyll, IPUMEHUMBIX K BXOJHOMY CIOBY P, T.e.
camasi BEpXHss W3 TeX, JieBas YacTb KOTOPHIX BXOIUT B P. [lanee BBITIOTHSETCS
MI0JICTAHOBKA COTJIACHO HaleHHOU (opmyite. [lomyuaercs HOBoe ciioBo P

Ha cnenyromem mare sto cimoBo P’ Oepercss 3a UCXOJHOE U K HEMY IpHUMe-
HSETCA Ta JK€ camas MpoLeaypa, T.e. pOpMyJIbl CHOBA IPOCMATPUBAIOTCS CBEPXY BHM3
HaUYMHAs ¢ caMON BepxXHeH W umieTcs nepBas Gopmyia, MpUMeHUMas K cloBy P/
[OCJIE HYEro BBINOJHAETCS COOTBETCTBYIONIAsl IOJICTAHOBKA M IOJYy4aeTcsl HOBOE
cioBo P”. U Tak nanee:

P—>P — P"— ..

Cnenyer oOpaTuTh 0c000O€ BHHMAaHHME Ha TOT (aKT, YTO Ha KaXJOM IIare
dhopmynel B HAM Beera mpocMaTpuBarOTCs HAUMHAS C CAaMOM TTepBOH.

HeoOxonumble yTOUHEHHUS:

1. Ecniu Ha ouepenHom miare Oblia mpuMeHeHa oObldHast popmyrna (o—f), To
pabora HAM mnpoiomxaercs.

2. Ecnn ke Ha oyepeiHOM Inare OblUla NMPUMEHEHA 3aKiIouuTeNbHas (opmyia
(o B), To ocne e€ nmpumenenust pabora HAM mnpekpamaercsa. To cioBo, KoTopoe
HOJy4YMIOCh B 3TOT MOMEHT, U €CTb GbIXOOHOE€ C/1060, T.€. PE3YyJIbTAaT NPUMEHEHUS
HAM K BXOJHOMY CIIOBY.

Kak BugHO, pasHuIla MexJIy OOBIYHOM U 3aKIIOUUTENILHOW (opMyamMu
IIOJICTAHOBKH MPOSBIISIETCS JIMILIB B TOM, 4TO MOCJIEe IPUMEHEHUSI 0OBIYHOM (hOPMYITBI
pabora HAM npopoinkaercs, a mocie 3aKII0UUTeIbHON (GOpMYIIbI — IpeKpaniaeTcs.

3. Ecim Ha ouepetHOM I1are K TeKyIeMy CIIOBY HEIPUMEHHUMa HU OfiHa opMyJIa, TO U B
sToM ciydae padbora HAM npekpariiaercsi, a BRIXOJHBIM CJIOBOM CUHTAETCSI TEKYILEE CIIOBO.

Takum oOpasom, HAM ocranaBimuBaercst 1Mo JBYM NpHYMHAM: JHOO ObuLIa
IpUMEHEHa 3aKIIoYuTeNbHast hopMyia, Tu00 HU oJHa U3 (opMys He nojouuia. To u
JPyroe CUUTAaeTCs «XOpOoIUM» OKoHuaHHeM pabotsl HAM. B oboux cimyuasx
roBopst, uto HAM npumeniim x BXOJHOMY CIIOBY.
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OpHako MOXKET ciyuyuThes M Tak, uTo HAM Hukorja He OCTaHOBHUTCS; 3TO
MIPOUCXOJUT, KOT/Ia Ha KaXKIOM IIare ecTh NpuMeHuMmas ¢opmynia U 3ta Gopmyia
oObruHas. Torma rosopsar, uto HAM wuenpumenum x BXxonHomy cioBy. B stom
Cllydae HU O KaKOM pe3yJibTaTe HEeT U PeuHu.

2.2 Ilpumepsl Ha cocTaBjieHue HAM

PaccMoTpuM mpumepbl, B KOTOPBIX JEMOHCTPUPYIOTCSI THUIIMYHBIE HPUEMBI
cocraBnenuss HAM.

Kak u B ciayyae Mammuubl ThlOpUHTa, 17 COKpallleHUs: (OpMYJIUPOBKH 3a]ad
OyJieM HCIIOIb30BaTh CIAEAYIOIIUE COTJIAIICHUS:

— OykBo#t P Oyjaem 0003Ha4aTh BXOJIHOE CJIOBO;

— OykBoM A Oyjaem 0003HauaTh a)aBUT BXOJHOTO CJIOBA, T.€. HAOOp T€X CHMBOJIOB,
KOTOpbIE U TOJBKO KOTOpbIE MOTYT BXOIWUTh BO BXOJHOE CJIOBO P (HO B Ipoliecce
BbIoTHeHUs: HAM B 0OpabaTbiBaeMbIX CJIOBAX MOTYT MOSIBIISITHCS U JIPYTHE CUMBOJIBI).

Kpome toro, B nmpumepax Oyjaem crpaBa OT (GOpMYJ MOJACTAHOBKH YKa3bIBaTh
UX HOMepa. DTH HOMepa He BXOJAT B (OPMYJIbI, a HY>KHBI JJIsl CCBUIOK Ha (OPMYJIbI
IpU [TOKa3€ MOoIaroBoro BeinoiaHenus HAM.

IIpumep 1 (BcraBka W yaaieHHe CHMBOJIOB)
A={a,b,c,d}. B cnoBe P TpebyeTcsl 3aMEHUTh IIEpBOE BXOKJAEHUE 1ocoBa bb Ha ddd
Y yJIAJIUTh BCE BXOXKICHHUS CUMBOJIA C.
Hampumep: abbcabbca — adddabba

Pewenue.

[Ipexne Bcero ormerum, uto B HAM, B oT/inune OT MamiHbl ThIOpUHTA, JIETKO
pean3yroTcs BCTaBKU U yJlaJ€HHs] CUMBOJIOB. BcTaBka HOBBIX CHUMBOJIOB B CIIOBO —
9TO 3aMeHa HEKOTOPOro IOJCIOBa Ha IMOJCIOBO C OOJNBIIUM YHCIOM CHMBOJIOB;
HampuMep, ¢ nmomotibio Gopmynsl bb—ddd nBa cumBoia OyayT 3aMEHEHBI Ha TPHU
cumBoia. [Ipu »ToM He HaJO 3a00TUTHCSA O TOM, YTOOBI TIPEIBAPUTEIHLHO OCBOOOTUTH
MECTO JUISl JIOTIOJIHUTEIbHBIX CUMBOJIOB, B HAM cioBO pa3nBuraercs aBToMa-
TUYECKH. Y JaJIeHHUE e CUMBOJIOB — 3TO 3aM€Ha HEKOTOPOI'O MO/ICI0OBA HA MO/ICIOBO C
MEHBIIMM YHUCJIOM CHMBOJIOB; HalpuUMep, YJaJ€HHE CHUMBOJA ¢ pPEaTU3yeTCs
dbopmysoit c— (¢ mycroit mpaBoit yacThio). [Ipu 3TOM HMKAKMX IMYCTHIX TMO3UIUN
BHYTPH CJIOBA HE MOSBISAETCS, cokaTHe ciioBa B HAM mpouCXOUT aBTOMATHUECKH.

C y4éroM CKa3aHHOTO HaIly 3aJ1auy JOJDKEeH, Ka3aaoch Obl, pemarh Takoit HAM:

bb —ddd (1)

{ c - (2)
Opmnako 310 He Tak. [IpoBepum sTor HAM Ha BXOmHOM ciioBe abbcabbca (Haj ctpenkamu
yKa3aHbl HOMepa MPUMEHEHHBIX (POPMYJL, a B CJIOBaX CJIeBa OT CTPENIOK MOMUEPKHYTHI JUIs

HariiiIHOCTHU TC€ YaCTH, K KOTOPbIM ObLTH IMPUMCHCHBI 3TU Q)OpMYJ'IBI)I
1 1 2

abbcabbca — adddcabbca — adddcadddca — adddabbca —
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Kak BugHO, 3aMeHUB niepBoe BxoxaeHue bb Ha ddd, sror HAM He nepemmén cpasy kK
yAaJeHUI0 CHMBOJIOB ¢, a CTall 3aMEHSITb M JApyrue BXoxjeHus bb. Ilouemy?
Hanomuum, uto Ha KaxkgoMm miare pabotsi HAM dopmynsl mojcTaHOBKH Bcerja
MIPOCMaTPUBAIOTCSl CBEPXYy BHM3 HauWHas C nepBod u3 Hux. llosTomy, mnoxka
npuMeHuMa IrepBasi ¢opMyiia, oHa U OyJeT NPUMEHSTHCS, OJOKHUPYS JIOCTyH K
ocTalbHBIM (hopmyrnam. DTOT o3HauaeT, 4uTo B HAM BaxkeH MOPSAOK MepedncaeHust
(hopMy1 OICTAHOBKH.
VY4u1éM 3TO U IIepecTaBUM Hallly JB€ (GOPMYJIbI:

c — (1)
bb —ddd (2)
[IpoBeprM 3TOT HOBBII aJITOPUTM Ha TOM K€ BXOJHOM CJIOBE:
1 1 2 2

abbcabbca — abbabbca — abbabba — adddabba — adddaddda
Wtak, HAM cHavana yqaaui Bce CHMBOJIBI ¢ U TOJIBKO 3aT€M 3aMEHMIT TIEPBOE BXOKICHHE
bb na ddd. Ognako HAM Ha 5TOM HE OCTAHOBWICA W CTAl 3aMEHATH OCTAJILHBIE
Bxoxaenus bb. Ilouemy? Jleno B TOM, 4TO, MOKA MpUMEHHUMA XOTsI Obl ofHA (opMya,
HAM mnponomxkaer cBoro pabory. Ho Ham 93TOro He Hamo, TMO3TOMY MBI JIOJKHBI
NPUHYIUTENFHO OocTaHOBUTE HAM mocie Toro, Kak OH 3aMEHWI TepBoe BXOXKaeHue bb.
BoT a71s1 3TOro M Hy>KHBI 3aKITIOYUATETbHBIE (POPMYJIBI TIOJICTAHOBKH, TIOCIIE IPUMEHEHHUS
kotoppix HAM ocranapnuBaercsi. ClieoBaTeslbHO, B HAIlEM aJTOPUTME OOBIYHYIO

hopmyny bb—>ddd nano 3aMeHUTH Ha 3aKITIOYUTENBHYIO hopmyity bb—> ddd:

c - (1)
bbr—ddd (2)
Bot Teneps Hamr anroputM OyieT paboTaTh IPaBUIIHHO:
1 1 2

abbcabbca — abbabbca — abbabba > adddabba
Ci10BO, KOTOPOE TOJIYIHJIOCH TIOC]IE TIPUMEHEHUS 3aKJIIOUMTENIbHON (dopmyisl (2),
ABJISIETCS. BBIXOJIHBIM CJIOBOM, T.€. pe3yibTaroM npuMeHeHuss HAM k 3amanHOMy
BXOJTHOMY CJIOBY.

[TpoBepum Hamr HAM emié u Ha BXOJTHOM CJIOBE, B KOTOPOE HE BXOJTUT bb:
1 1
dcacb — dacb — dab

K mnocnennemy cnoBy (dab) HenpumeHMMa HHM oOJHA (hOpMyJa, MOATOMY, COIJIACHO
onpeneneHro HAM, anropuT™ OCTaHaBIMBAETCS U 9TO CJIOBO OOBSIBIISIETCS BHIXOIHBIM.

IIpumep 2 (nepectaHOBKa CHMBOJIOB)
A={a,b}. IlpeoOpa3oBaTh ci10BO P Tak, 4TOObI B €ro Hayajle 0Ka3aluCh BCE CUMBOJIBI
a, a B KOHIIE — BCE CHMBOJIBI b.
Hanpumep: babba — aabbb

Pewenue.
Kazanoce Obl, U1 pemenns 3Toi 3a1a4u HyxeH ciokHbli HAM. Onnako 510
He Tak, 3aj1a4ya pemaercs ¢ nomouisio HAM, coznepikariero Bcero oany Gpopmyiy:
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{ba—)ab

[Toxa B cnoBe P cripaBa X0Ts Obl OT OHOTO CUMBOJA b €cTh CUMBOI a, 3Ta hopmyina

OyZeT nepeHoCuTh a HaJleBO OT Toro b. @opmyrna nepecraet paboTaTh, KOr/ia CrpaBa

OT b HET HU OJIHOTO d, 3TO U O3HAYAET, YTO BCE a OKA3alUCh cieBa oT b. Hanpumep:
babba — abbba — abbab — ababb — aabbb

AJNTOPUTM OCTAHOBMJICS HA TOCJIEHEM CIIOBE, T.K. K HEMY YXK€ HEIpUMEHHMa Halia

dhopmyna.

OTOT U NpeAbIIyIIMI IPUMEPBI MOKa3bIBaloT, 4To B HAM, B oTiinune oT MalluHbI
ToropHHra, JIETKO pean3yroTcs NepecTaHOBKU, BCTABKU M yAaJleHUsl CUMBOJIOB. OIHaKo B
HAM Bo3zHuKkaeT apyras npoOiiema: Kak 3a(pMKCHpOBaTh CUMBOJ (II0JICJIOBO), KOTOPBIH
JOIDKeH ObITh 00paboTan? PaccMoTpiM 3Ty npobieMy Ha CeAyroIeM IpUMepe.

IIpumep 3 (ucronp3oBaHHE CrICI3HAKA)
A={a,b}. Ynamute u3 HemycToro cioa P ero mepBbiii cumBoi. [lycroe cioBo He
MEHSITb.

Pewenue.
SIcHO, 4YTO yHanWB TEPBBIA CHMBOJI CJIOBA, HAJO0 TYT K€ OCTAHOBHTHCS.
[ToaTOoMy, Ka3zanock Obl, 3aj1auy pemaet cienyromuit HAM:
a— (1)
{ b (2)
OpnHako ATO HENPABWIBHBIA aIrOPUTM, B 4€M MOXHO yOETUThCS, IPUMEHUB €ro K

cioBy bbaba:
1
bbaba > bbba

Kak BumgHo, 3ror HAM ypmanmun He mepBBIA CUMBOJ CJIOBa, a MEPBOE BXOXKJIECHUE
CUMBOJIa a, a 3TO pa3Hble BemM. JlaHHbIM anroput™m OyJIeT NMpaBUIBHO padoOTaTh,
TOJILKO €CJId BXOJHOE CJIOBO HAUMHAETCS C CHUMBOJIA a. SICHO, 4TO TepecTaHOBKa
¢bopmyn B atoM HAM He momoxeT, T.K. Torja oH OyJeT, HalmpOTHB, HEMPABHILHO
paboTaTh Ha CIIOBaX, HAYMHAIOIIHUXCS C 4.

Uro nenarp? Hamo xak-to 3auKCHpOBaTh, OMETUTH MEPBBIM CUMBOJI CJIOBA,
HampuMep, IOCTaBUB Tepe]] HUM KaKOW-TMOO 3HAK, CKaXeM *, OTJIMYHBIN OT
CUMBOJIOB aidasuta cioBa. [locime 3TOro yxe MOXXHO C MOMOIIBIO (GOpMys BHIA
*E> 3aMEHUTh ATOT 3HAK U MEPBBII CUMBOJI & CIIOBA HA IIyCTO U OCTAHOBUTHCSL:

bbaba — *bbaba > baba

A Kak ToCTaBUTH * mepej1 MepBbIM CUMBOJIOM? DTO peanusyercst Gopmyion —*
C IYCTOH JIeBOM 4YacThi0, KOTOpas, MO OIpPEJEICHHIO, MPUIUCHIBAET CBOIO IPABYIO
4acTh CJIEBa K CJIOBY.

Wtoro, nonyuaem cnenyrommii HAM:

—>* ()
*am 2
*bhi> (3)

[IpoBepuM ero Ha TOM K€ BXOJHOM CJIOBE:

23



1 1 1 1
bbaba — *bbaba — **bbaba — ***bbaba —
Kak BujgHO, 3TOT AJITOPUTM TOCTOSSHHO TNPUIMCHIBAET CJieBa 3BE3I0UKH. HOHeMy?

Hanomuum, 4to dopMyrna MOCTAHOBKH C IyCTOH JI€BOH YacThIO MPUMEHHMA BCET/a,
nostoMmy Hama ¢opmyna (1) 6yzer paborate OECKOHEUHO, OJOKHPYS JOCTYI K OC-
TabHBIM (hopMmynam. OTcroJ1a BEITEKAeT OYCHb BayKHOE mpaBmio: eciim B HAM ecth
(dhopmyna ¢ mycTou jeBoi 4acThio (—f), To € MecTo — ToJbKO B camoM KoHile HAM.
Yutém 310 nipaBusio u nepenumieM Hat HAM:

*a-> (1)
*bi> (2)
->* )
[IpoBepuM maHHBIN aNTOPUTM:
3 2

bbaba — *bbaba > baba

Kazanoce 0b1, Bc€ B nopsake. OJHAKO 3TO He TaK: Hall aIrOPUTM 3alUKIUTCS
Ha IyCTOM BXOJHOM CJOBE, T.K. IOCTOSIHHO OyJeT npumeHsTbes ¢dopmyna (3), a
COIJIACHO YCJIOBHIO 3aJjauu Ha TakoM ciioBe HAM noikeH octraHoBUThCS. B uéMm nipu-
YyHa ATON ommOKu? Jleno B TOM, YTO MBI BBEJIM 3HAK * JJIs TOrO, YTOOBI TIOMETHUTH
HEepBbI CUMBOJI CJIOBA, a 3aTeM YHMUYTOXHTH * M 3TOT cuMBoJl. Ho B mycToM cioBe
HET HU OJJHOTO CHMBOJIA, 1103ToMy Gopmyisl (1) u (2) Hu pa3zy He cpaboTaroT U MOo-
CTOSIHHO OyneT BhIMONHATHC (opmyina (3). CinenoBarenbHO, YTOOBI y4eCTh Cllydail
MyCTOTO BXOJHOTO clioBa, Haao mocie ¢opmyin (1) u (2) 3anucate emé oaHy ¢op-
MYJIy, KOTOpasi YHUUTOXKAET «OJUHOKYI0» 3BE3/I0UKY M OCTAHABIIMBAET aJIrOPUTM:

*a (1)
*Hi—> (2)
e )

->* (4

BoT tenepr Mbl, HAKOHEII-TO, COCTABUJIN TPABUIBHBIA aITOPUTM.

[Ipexne uyem mepedTH K CIEIYIOUMM 33jJadaM, O0O0OIMM TOT HpUéM Co
3BE3JI0YKOI, KOTOPBII MBI HCIIOJIB30BAIIU B IpUMeEpe 3.
[Iycts B 00pabareiBaeMoe CI0BO P BXOJUT HECKOJIBKO pa3 MOJICIIOBO O

Pl To [ To oo ]

¥ HaM HaJI0 3aMEHHUTh OJTHO U3 BXOXKIACHHUH 0 Ha MOJCIIOBO [. Takas 3ameHa aenaeTcs
¢ oMot hopmynsl o—f. OnHAKO, €ClIl MBI IPUMEHUM 3Ty (HOpMYITy K CIIOBY P,
TO OyJIeT 3aMEHEHO TIePBOE BXOXKACHHUE (.. A YTO JeNaTh, €CIIM HAJ0 3aMEHUTh KaKoe-
Jpyroe BXOXKIEHHE 0, CKakeM BTopoe wiu mnocieanee? Tak Bor, 4ToObl Ha f3
3aMEHAJIOCh HE INEPBOE BXOXKICHHUE 0, a KaKOE-TO JIPyroe, 3TO JAPYroe BXOXKJIEHUE
HAJ0 KaK-TO BBLIEIUTH, [MOMETHUTh, JUISI YEro CieayeT psAIOM C HUM (ClieBa WU
CIpaBa) TMOCTAaBUTh HEKOTOPBIM CHUMBOJ, CKaXeM *, OTIMYHBIA OT BCEX APYTUX
CHMBOJIOB, BXOISIIIUX B P:

Pl To] %] o] ]
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Takoit cumBos1 Oyzem B JanbHeileM Ha3bIBaTh cneysHaxkom. Ero poib — BbI-
JIEJIUTh HY’KHOE BXOXKJEHUE Ol CPEeJU JAPYTUX, CAeNaTh ero YHUKaJbHBIM. [locKkombKy
TOJILKO OKOJIO 3TOTO BXOXKICHHUS €CTh CIIEI3HAK, TO HAJ0 HCIIOJIB30BaTh (OPMYITY
*0—, 4TOOBI 3aMEHUTH Ha 3 UMEHHO TO BXOXKIECHHE 0., 2 HE KaKOe-TO APYyTroe.

DTOT NpUEM CO CNEL3HAKOM CJIEIyEeT 3allOMHUTH, T.K. B HAM OH ncnons3yercs
OYCHb JacTo.

[IpaBma, ocraércs emé oaHa mpodieMa: Kak CHEl3HAK Pa3MECTUTh PAIOM C
HY>KHBIM BXOXkJAeHHeM o ? ClielyIolue IpuMepbl TOKa3bIBAOT, KaK 3TO JEJIaeTCs.

IIpumep 4 (pukcanus crien3HaAKOM 3aMEHACMOTO CHMBOJIA)
A={0,1,2,3}. Ilycth P — HemycToe CIOBO. TpaKTys ero Kak 3aruch HEOTPUIIATEILHOTO
[EJIOTO YMCJIa B YETBEPUUHON CUCTEME CUHUCIEHUS, TpeOyeTcs MOIYYUTh 3aluch 3TO-
O € YKCJIa, HO B JIBOUYHOUN CUCTEME.
Hanpumep: 0123 — 00011011

Pewenue.

Kak u3BecTHO, ns mepeBojia YMcia U3 YETBEPUYHOM CHUCTEMBI B JBOMYHYIO
HAJ0 KOKIYI0 YeTBEPUUHYIO IIU(PY 3aMEHUTh HA Mapy COOTBETCTBYIOIIUX €il JBOUY-
Heix 1ugp: 0—00, 101, 2—10, 3—>11. Takas 3amena, ka3zanoch Obl, pearTnuzyeTcs
cnenyromum HAM:

0—->00 ()
1> 01 (2)
210 (3)
3511 (4
Ho »TOoT anroputm HenpaBWIbHBIN, B 4EM MOXKHO yOEIUTHCSI Ha BXOJTHOM clioBe (123:
1 1 1

0123 — 00123 — 000123 — ..

Ommbka 31ech B TOM, YTO TIOCIE 3aMEHBbl YETBEpUYHOM HHMGPHI Ha Mapy
JBOMYHBIX IU(]P YK€ HUKAK HENb3s OTIIMYUTH JIBOMYHBIE HUDPHI OT YETBEPUYHBIX,
nodtoMy Hait HAM HauuMHaeT 3aMEHATh M JABOMYHBIE U(PHI. 3HAYUT, HAJO KaK-TO
OTIENIUTh TY YacTh YHCJA, B KOTOPOH y)ke Oblila MpOU3BE/IeHA 3aMEHa, OT TOH YacTH,
r7ie 3aMeHbl eme He Obuto. /i ATOro mpeanmaraeTcs MOMETUTh clieBa Cle3HAKOM *
Ty 4eTBEpUUHYyIO0 LU(]py, KOTOpasi ceiluac noikHa ObITh 3aMEHEHA Ha Mapy CooT-
BETCTBYIOIIMUX ABOUYHBIX IUQP, a MOCIIe TOr0 Kak Takas 3aMeHa OyJeT BBIIIOJHEHA,
CHEL3HAK HY>KHO MOMECTHUTD MEPe]] CAeIyIOIEeH YeTBepUIHON HUpPOi:

0123 — *0123 — 00*123 — 0001*23 — 000110*3 — 00011011~*
Kak BusHO, cieBa OT creli3HaKa BCEr/ia HaXOAUTCS Ta 4acTh YMCIIa, KOTOpas yxKe Iepe-
BEJICHa B JIBOWYHBIN BHJI, a CIIPaBa — 4acTh, KOTOPYIO €IIE MPEACTOUT 3aMeHUTh. [loaTomy
HHUKAKOH Ty TaHUIIbI MEX/Ty YETBEPUYHBIMU U TBOMYHBIME IA(ppaMH yKe He OyJIeT.

Wrak, cnien3Hak * cHavana JOJDKEH ObITh pa3MelI€H cieBa OT MEpBOM IUQPHI
YETBEPUYHOTO YHUCIIA, @ 3aTEM OH JOJKEH «IIEepPElphIrMBAaTh» Yepe3 OUepeHYI0 HeT-
BEpUYHYIO LU(DPY, OCTABIISASA CIeBa OT ce0sl COOTBETCTBYIOLIUE €i ABOUYHBIC HH(PHI.
B koHIIe ke, Korja crpaBa oT * yke He OKaKeTCS HUKaKOW HHQpBI, CrIel3HaK HAI0
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YHHUYTOXXHUTh W OCTaHOBHUTHCSA. Kak mpummcars * cieBa K BXOJHOMY CIIOBY M Kak
YHHYTOXXHTH CIEI3HAK C OCTAHOBOM, MBI YK€ 3HAeM I10 TPeAbLIyIIeMy MPUMEpPY, a
BOT «TIEpETPHITUBAHME)» 3BE3IOUKH PeaN3yeTcs ¢ TIOMOIIBIO GopMy Buaa *a—Py*,
rJie o — yeTBepuuHas 1udpa, a By — COOTBETCTBYIOIIAs €if Tapa JBOUYHBIX [HDP.

Wroro, monyuaem cienyroumuid aJrOpUTM TEPEBOJA YHCENl U3 UYETBEPUUYHOMN
CHCTEMBI B JIBOUYHYIO:

*0—>00*% (1
*T->01*  (2)
*¥2->10% (3)
*3>11*%  (4)
* 5

—->* (6)

IIposepum 3TroTr HAM Ha BxogHOM ciose 0123:
6 1 2 3 4 5

0123 — *0123 — 00*123 — 0001*23 — 000110*3 — 00011011* > 00011011

IIpumep S (nepemenieHue crerzHaka)
A={a,b}. TpebyeTcs npunucaTh CAMBOJI a K KOHILy cjioBa P.
Hampumep: bbab — bbaba

Pewenue.

[Ipexne Bcero HarmoMHUM, 4TO (OpPMyJIa —>a@ TPUIKCHIBAET CUMBOJI g ClieBa K
cioBy P, a He cnpaBa. UToObl npunucath a Crpasa, HAJO0 CHadajla IOMETUTh KOHEI
cioBa. [ns 3TOro BOCHOJB3yeMCs CIEL3HAKOM, KOTOPBIA MOMECTUM B KOHeEl P, a
3aTeM 3aMEHHUM €ro Ha a:

P> . = P* > Pa

Ho xak momectuTh crnemnzHak B KoHel cioBa? Jlemaercs sTo Tak: cHadana
CIEI3HAK * MPUIIMCBIBAEM CIIEBA K CIIOBY P, a 3aTeM «IeperoHsiem» 3BE3JI0UKY uepe3
Bce OYKBBI CJIOBA!

bbab — *bbab — b*bab — bb*ab — bba*b — bbab*
A xak crenarb Takoi neperoH? HerpyaHo 3aMeTHTh, UTO «IEpEerpbIrUBaHUe) 3BE-
3JI0YKH Yepe3 KaKOW-TO CHMBOJ & — 3TO 3aMeHa Taphl *§ Ha mapy &*, KoTopas peasiu-
3yercs popmynoi *E—E*.
C yuérom Bcero ckazaHHOTO rnoityuaeM cienytonmiit HAM:
*a >a*
*h > b*
* >oa
N *

OTtmeTnM, 4TO IpU MyCTOM BXOJHOM cioBe 3ToT HAM chHauana BBenET 3BE-

3JI0UKY, a 3aTEM TYT K€ 3aMEHUT €€ Ha CUMBOJI @ 1 OCTAHOBUTCSL.
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IIpumep 6 (cmena crierzHaka)
A={a,b}. B cioBe P 3aMeHUTH Ha aa TIOCTICTHEE BXOXKICHHE CUMBOJIA @, €CITH TAKOE €CTh.
Hanpumep: bababb — babaabb

Pewenue.

VY aBoeHue cuMBoOJIa a peanu3yercs Gopmynoi at—> aa. Ho 4To0Obl OHa IpUMeHs-
Jach HE K IEPBOMY BXOKIEHHMIO CUMBOJIA d, a K MOCJEJIHEMY, HaJl0 [IOCTaBUTh, CKa-
JKeM, CIpaBa OT MOCJIEAHEr0 CUMBOJIA @ CIIEI3HAK * U IPUMEHUTH GpopMyily a* — aa.

Terepb MOCMOTPUM, KaK TIOMECTHTh * PSIOM C MOCIEAHUM BXOXKJIEHHEM CHM-
Bosia a. [lockonbKy mocieaHee BXOXJACHHE — 3TO MEPBOE BXOXKJACHHE OT KOHIIA, TO
npejlaraeTcsl cHadaia MpUIHCcaTh * clieBa K CIIOBY P, 3aTeM mepersarb * B KOHEI]
ciioBa (3TO MBI YK€ yMEEM JIeaTh), a Jajiee Mepernarh * crpaBa HAJIEBO Yepe3 CHM-
BOJIBI b J10 Onpkaiiiiero cumBoiia a. KpoMe Toro, HaJio y4ecTh, 4To B P MOXKET H He
OBITH CUMBOJIA @; [IOITOMY, €CJI 3BE3/I0UKA CHOBA JOCTUTHET Hauyajia cjloBa, e€ Halo
YHUUTOXKUTh U OCTAHOBUTHCS.

Peanuzyem a1y uaero B Buje cieayromero HAM:

*a—>a* (1)
*b—>b* (2)
b* >*b (3)
a*—aa (4)
* (5)

—->* (6

3neck Gopmyiia (6) mpunuckIBaeT * cieBa K BXOJHOMY ciioBy P, ¢opmyisl (1) u (2)
NeperoHsoT * B xoHen P, mocie dero ¢gopmyna (3) mepemeniaer * crpaBa HaJIEeBO
yepe3 Bce b B KOHIIE CIIOBA JI0 OJIM)KAaNUIIero, T.€. TIOCJIEAHEr0, CAMBOJIA @, U, HAKOHEII,
(hopmyina (4) 3aMeHsIET STOT CUMBOJ Ha aa ¥ OCTaHABIMBAET alroputM. Dopmyna xe
(5) Hy>XHa J11s BXOAHBIX CJIOB, B KOTOPBIE HE BXOIUT d.

[IpoBepuM STOT anTOpUTM Ha BXOJHOM cioBe bababb (nBoiiHas cTpenka

03HAYaeT HECKOJbKO IIaroB npumeHeHus popmyi (1) u (2)):
6 1,2 3 2 3 2
bababb — *bababb — bababb* — babab*b — bababb* — babab*b — ..

Kax BumHO, BMecTO TOro, uToObl JIBUTAThCS CIIpaBa BJIEBO JO OKaliiero
CUMBOJIa @, 3BE3JI0UKA Hauaja «IpbIraTh» BOKPYT TMOCIEAHET0 CHMBOJA CJIOBA.
[Touemy? Jleno B Tom, uto ¢Gopmynsl (1) u (2), meperonstomue * BIpaBo, MEUIAIOT
¢dopmyie (3), neperonsirorieit * BieBo. OTMETHM, YTO TIEpECTaHOBKA 3TUX (OpMyII He
TIOMOJKET, T.K. TOTJa * HaYHET «IUISCaTh» BOKPYT TIEPBOTO CHMBOJIA BXOJTHOTO CJIOBA.
Yro genars?

OmmOka mpousonuia u3-3a TOrO, YTO MBI HCHONB3YyeM CHEI3HAK * B JABYX
pa3HBIX LIENSAX — Kak JJIs JBMKEHMs BIIpaBO, TaK M JUIS JBHXKEHHUS BIIEBO. Tak BOT,
YTOOBI ATOM OMIMOKU HE OBLIO, HAJIO MPOCTO BBECTH €IIe OJMH CIIEI3HAK, CKaXkeM #,
pacripesieNiiB MeX 1y 3TUMH CIIeI[3HAKaMU O00S3aHHOCTH: MyCTh * JBIIKETCS BIPaBO, a
# — BneBo. [losBUThCS ke creN3HAK # JOJDKEH TOTJa, Korja * JoimeT 10 KOHIa
ClOBa, T.e. KOrjJa clpaBa OT * He OKaxeTcs APYyrux cUMBOJOB. Takas 3ameHa
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CTIE[3HAKa «HUCKIIOYHUT M3 WIPb» Bce (HopMyssl cO 3BE3OYKOI B JIEBOH 4YacTH,
[I03TOMY OHH yXke He OyIyT Memath (popMysam co Cel3HaKoM #.
Ecnu Tak u cnenatsb, To noy4yum cieayroumii HAM:

*a—>a* (1)
*bh—>b* (2)
* > # (3)
s b# —>#b (4)
att—> aa (5)

# (6)
->* ()

HpOBCpI/IM OTOT AJITOPUTM Ha MPCKHEM BXOIHOM CJIOBE:
7 1,2 3 4 4 5
bababb — *bababb = bababb* — bababb# — babab#b — baba#bb > babaabb

Ecmm xe BO BXOJHOEC CJIOBO HE BXOJHUT CHMBOIJI d, TOT'J1a HMCEM .
7 2 2 3 4 4 6
bb — *bb — b*b — bb* — bb# — bib — #bb > bb

IHpumep 7 (nepeHoc cumBoOIIa Yepes CIOBO)
A={a,b}. IlepeHecT B KOHEIl HEMYCTOTO cIoBa P ero nepBbiii cuMBoJI. [lycToe cioBo
HE MCHSTh.

Hanpumep: bbaba — babab

Pewenue.
Jns perieHust 3Tou 3a71a4 MpeIaraeTcs BBIMOJHUTD CIEAYIONIUE JEHCTBUS.

1. [TomeuaeM miepBBIF CUMBOJI CIOBa P crieli3HakoM *,

2. 3ameHseM * W 3TOT CUMBOJI Ha HOBBIA CUMBOI: ¢ Ha A, b Ha B. DTUM MBI
(haKTUYECKH BBOJIUM JIBa HOBBIX CIEl3HaKa 4 U B, KOTOpbIE€ HYHBI, YTOOBI OTJIMYUTH
IIEPBBII CUMBOJI CJI0OBA OT OCTAJIbHBIX CUMBOJIOB IIPH €T0 MEPEHOCE B KOHEI CII0BA.

3. Ileperonsiem HOBBII CUMBOJI A WM B uepe3 Bce CUMBOJIBI CJIoBa P B €ro KOHell.
Takoe mepeMelleHne peain3yeTcsl aHAJIOTUYHO MEPEroHy 3BE3J0YKH — C ITOMOIIBIO
dbopmyn Buna AE—EA u BE—EB

4. Hakoner, 3ameHsieM 4 Wi B B KOHIIE clIOBa HAa IPEXXHUM cuMBOJ (4 Ha a, B Ha
b) 1 ocTaHABIMBAEM AJITOPUTM.

Bce atu nelictBus peanusyrorces B Buje cienytomero HAM:

*a > A (1)
*bh > B (2)
Aa —>ad ()
Ab > b4 (4)
Ba —aB (5)
Bb —bB  (6)
A P a (7)
B b (8
* )
—* (10)

28



3neck dhopmyisl (1) u (2) 3aMeHAIOT NepBbId CUMBOJI ciioBa (BMecTe ¢ *) Ha A
um B. ®opmynst (3)—(6) neperousitor 4 U B B koHen cinoBa. @opmyinsl (7) u (8)
MIPUMEHSIOTCS TOJIBKO TOT/a, Koraa A U B okaxkyTcs B KOHIIE CJIoBa (KOT/Ia 3a HUMHA
y’K€ HET CHMBOJIOB), H BOCCTaHABJIMBAIOT UCXOIHBIA BUJI ITepBoro cuMBoia. dopmyia
(9) Hy>xHa Ha citydaii mycToro BxojaHoro ciosa. @opmyna xe (10) craBut cnenzHak *
nepe; epBBIM CUMBOJIOM.

[TpoBepuM 3TOT anrOpUTM Ha BXOJHOM CJIOBE baba WM HAa BXOJHOM CIIOBE W3

OJHOT'O CUMBOJIA.
10 2 6 5 6 5 8
bbaba — *bbaba — Bbaba — bBaba — baBba — babBa — babaB > babab

10 1 7
a > *a > A = a

/pyeoe pewernue
OtmetuM, uTto B 3ToM HAM MOXHO YMEHBIIMTH YHCIO (HOPMYJ, €CIu He

BBOJIUTHh HOBBIE CUMBOJIBI 4 U B, a MCHOIB30BaTh BMECTO HUX Mapbl *a u *b. D10
M03BOJUT UCKIIIOUUTh U3 HAM dopmyier (1) u (2), KoTopble BBOJAT CUMBOJIBI A U B,
u popmyst (7) u (8), KOTOpble BOCCTAHABIIMBAIOT NEPBHIN cUMBOI. YTO ke KacaeTcs
«TEPETPHITUBAHUSD) JTHUX MMap Yepe3 KaKOW-TO CUMBOJI &, TO OHO peaH3yeTcs
dbopmynamu Buga *a&—E*a u *HE—E*H. Ilpu >TOM HHMKAKOW MyTaHHIIBI MEXITy
NePBbIM CHMBOJIOM CJIOBA M OCTAJIbHBIMH CHMBOJIAMH HE OYJET, T.K. TOJIBKO Tepe
NIEPBBIM CUMBOJIOM HaXOJUTCS 3BE3A0UKA.
Wrak, Bo3mMoxkeH u cnenyromuii HAM, pemaromuii Hanry 3aj1aqy:

*aa > a*a (1)

*ab >b*a (2)

*ba —>a*b (3)

*bb > b*b  (4)

N (5)
—->* (6)
[IpoBepuM 3TOT aJITOPUTM Ha MPEKHEM BXOJHOM ciioBe bbaba:
6 4 3 4 3 5

bbaba — *bbaba — b*baba — ba*bba — bab*ba — baba*b - babab

IIpumep 8 (ucronp3oBaHHE HECKOIBKUX CHEI[3HAKOB)
A={a,b}. Y aBOUTH CJIOBO P, T.e. mpumucath K P (clieBa WK CIpaBa) ero KOMUIo.
Hanpumep: abb — abbabb

Pewenue.
[Ipemumaraercs caeayromumii 1aH peIICHHs 3a0a4u:
1. IlpunuceiBaeM K KOHILy cjioBa P cUMBOJI =, clipaBa OT KOTOPOTro OyaeM CTPOUTH
KOIHIo P.
2. IlpocmarpuBaeM 1O Odepedu BCE CHUMBOJBI cloBa P M, HE yHHUTOXas HUX,
MEPEHOCUM KOIIHIO KaXKJI0TO CUMBOJIA B KOHEII.
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3. YianseMm CUMBOJI =, KOTOPBIH OT/AEIISIT CJIOBO P OT €ro KOMWHU, U OCTaHaBIIMBaeM
AITOPHUTM.

Tenepb yTOYHUM 3TOT IUIAH.

Kak mpumucaTe HEKOTOPBIH CHMBOJI K KOHILy CJIOBA, MBI YK€ 3HaeM: HaJo
CHauaja MPUIKCATh clieBa K CJIOBY KaKOW-TO CHEI3HAK, CKa)keM *, 3aTeM IeperHaTh
€ro HampaBo Yepe3 BCe CUMBOJIBI CJIOBA U B KOHIIE, KOT/a 32 * HEe OKa)KeTCsl HUKAKOTO
CHMBOJIa, 3aMEHUTh Ha CHMBOJI =:

abb —» *abb — a*bb — ab*b —- abb* — abb=

W3 npenpiayiero npumMepa Mol TakKe 3Ha€M, Kak IEPEHOCUTh CUMBOJIBI CJIOBA B
KOHell cjoBa. TOoNbKO Tenepb caMH CHUMBOJIBI YHHUTOXKAaTh YK€ He Hano. [losTomy
MOCTYIMAeM TaK: €CJId HaJ0 CKOIMHUPOBAaTH CUMBOJ d, TO MOPOXKIAAEM 3a HUM HOBBIU
CUMBOII A (3aMeHsieM a Ha aA), TIOcIie Yero 3TOT CUMBOJI A TIEpPeCTaBIseM C KaxkIbIM
MOCIEAYIOIUM CUMBOJIOM (B TOM YHCJI€ M C CHMBOJIOM =), IEPEHOCS TeM caMbiM A B
KOHEI[ CJIOBa, I'JIe ¥ 3aMEHsIEM Ha a:

abb= — aAbb= — abAb= — abbA= — abb=A — abb=a
AHaJOTUYHO KOTIUPYIOTCS U CUMBOJIBI b.

I'maBHBIN BoTpoOC 3/1€Ch: KaK y3HaTh, KAKOH MMEHHO CHMBOJI UCXOJIHOTO CIIOBA
MBI TOJIBKO YTO CKOMHPOBAIM U KaKOW CHMBOJI HaJ0 KOMUPOBATH cieayrormm? J{ms
9TOr0 UCTOJIB3yeM CTaHAAPTHBIA MPUEM CO CHEI3HAKOM — OyaeM moMedaTh HOBBIM
CHEI3HAKOM # TOT CUMBOJI, KOTOPBIM JOKEH KOMHUPOBATHCS CIEIYIOMIMM (BHAUase
9TO MEPBBI CUMBOJI BXOJIHOTO CJIOBA):

fabb= — af#Abb= — a#bAb= — affbbA= — afbb=A — afbb=a
Kak Tonpko Komusi ouepeaHOro CMMBOJIA OKaXETCsS B KOHIIE, CHEI[3HAK # JOJIKEH
«3aITyCTUTHY MPOIECC KOMUPOBAHUS CIISAYIONMIETO CUMBOJIA:

a#bb=a — ab#Bb=a — ab#bB=a — ab#b=Ba — ab#b=aB — ab#b=ab —
— abb#B=ab — abb#=Bab — abb#=aBb — abb#=abB — abb#=abb
Korna cipaBa oT crienzHaka # OKa)KeTcsi CAUMBOJI =, 3TO OyJIeT 03Ha4aTh, YTO BXOJIHOE
CJIOBO MOJIHOCTBIO CKONMUpOBaHO. OCTaloch TOJBKO YHHUYTOKUTH CUMBOJBI # U =,
MIOCJIE YE€r0 OCTAHOBUTHCSL.

Teneps ormMeTum, uto B HAM, peanusyroiieM Takoe KOIMUPOBAHKUE, BAXKEH B3a-
UMHBIN MOPSI0K pacnonoxenus hopmyd (AE—>EA, BE>EB, A—a u B—b), koTopbie
NEPEHOCAT CUMBOJIBI A W B B KOHEIl M1 TaM BOCCTaHABIIMBAIOT CUMBOJIBI a@ U b, U
dbopmynamu (#a—a#A u #b—b#B), KOTOpBIE «BBOJSAT B UTPY» CUMBOJBI A U B.
[Tockonpky mocneansis mapa ¢GopMmyJ JoJKHA cpadaThiBaTh TOJIBKO IOCIE TOrO, Kak
CUMBOJI A WK B Oy/eT MoJIHOCTBIO IEPEHECEH B KOHENl U 3aMEeHEH Ha a WiH b, TO 3Ta
napa (popmyIibsl JoKHa pacnonaratbess B HAM Huke Bcex nepBbIX GOpMYIL.

N emé ogqun momenT. B atom HAM wucnons3ytorcst 1Ba cnerzHaka * u #, nep-
BbIl M3 KOTOPBIX HY>KEH JIJIsl IPUIIUCHIBAHUS CUMBOJIa = CIIpaBa K BXOJJHOMY CJIOBY, a
BTOpPOIl — AJI yKa3aHHsI, KaKOM CHMBOJ CJIOBa JIOJDKEH KOIMUPOBATHCS CIIEAYIOIIUM.
Kak BBecTu 711 cnenzHaku? OTMETHM, YTO UCHOIB30BaTh IJI 3TOTO ABE (HOPMYIIbI
—* 1 —# Henb3d, T.K. epBas U3 HUX OyJeT OJOKHpoBaTh JOCTyN KO BTopoil. O6a

9TUX CIIEN3HAKa HAJI0 BBOAUTH Cpazy OfHOI dopmyioit —#* . Ilpu sToM Hamo yuu-
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THIBaTh, 4TO (OPMYJIBI C * HOIKHBI IPUMEHATHCS CAMBIMHU MEPBBIMHU, [TO3TOMY OHHU
JOJKHBI pacnojarateess B Hauage HAM. @opmynsl xe ¢ #, 4 © B JTOMXKHBI pacmo-
JaratbCsi HUXKe, YTOObl OHM paboTaIN TOJIBKO IOCIIE TOT0, KaK UCUE3HET * U MOsSBUTCS
CUMBOJI =.

C yuérom Bcero ckazaHHOro nosy4aeM cienyroumiit HAM:

*a >a* (1)

*bh —>b* (2)
o= (3)
Aa —ad  (4)
Ab —bA  (5)
A=—>=4 (6)
A —a (7)
Ba —»aB (8)
Bb —bB  (9)

B=—>=B (10)
B —-b (11)
#a —>a#td (12)
#b > b#B (13)
#= > (14)
->#* (15
3neck popmyisl (1)~(3) «meperoHsroT» 3BE3I0OUKY B KOHEIl BXOJIHOTO CJIOBA U

3aMEHAI0T e€ Ha CUMBOJI =. DopMmyJisl (4)—(7) MEpEeroHs 0T CUMBOJI A B KOHEII CJIOBA,
nociie dero 3ameHsoT Ha a. @opmynsl (8)—(11) nmemaror TO ke camoe ¢ B u b.
@opmynst (12 u (13) «BBOAAT B UTPY» CUMBOIBI A U B, COOTBETCTBYIOLIUE TOMY
CHUMBOJIy BXOJHOTO CJIOBa, KOTOPBIA JOJDKEH OBITh CKOMUPOBAH CIEAYIOIINM.
®opmyna (14) mpumeHsieTcst TOJILKO TOTJa, KOTJa CIpaBa OT # HET HH 4, HU b, T.e.
KOTJla TIOJTHOCTBIO MPOCMOTPEHO Bc€ BXoaHOEe ciioBo. M, Hakowern, dopmymna (15)
BBOJIMT Cpa3y JiBa CIel3HaKa # u *.

HpOBepI/IM JIAaHHBIN AJITOPUTM Ha IBYX BXO/IHBIX CJIOBaX — Ha ITYCTOM U Ha abb:
15 3 14
<mnycToe CJIOBO> —> #: - E = (7.e. monyunIM <ImycToe CIoBO><IYCTOE CIOBO>)

15 1,2 3 12 4-6 8 12
abb — f#*abb = #abb* — #abb= — a#Abb= = a#bb=A — aftbb=a —
12 8-10 11 12 8-10 11
— ab#Bb= = ab#b=aB — ab#b=ab — abb#B=ab = abb#=abB —

11 14

— abb#=abb > abbabb

Jlpyzoe pewenue
[IpuBeéM em€ OaHO pelIeHHE 3aJadd  yJIBOCHMS CJIOBa, B KOTOPOM
IpeJIaraeTcs BBIMOJIHUTD CIIETYIONINE TEeHCTBUS.
1. CHauana 3a kax10# (Manoif) 6ykBOi BXOJHOT'O CJI0OBa BCTaBJIsieM €€ IBOMHUK
— COOTBETCTBYIOIYIO O0nblIyt0 OykBy. JlJii 3TOro IpUIIKUCHIBaEM clieBa K CJIOBY
CHEI3HAK *, a 3aTeM MEPEHOCUM €ro 4epe3 KKyl Malaylo OyKBY Tak, 4TOOBI cieBa
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OT HEro ocTajuch 3Ta OykBa U €€ MBOMHMK. B KOHIIe ciioBa 3aMeHseM * Ha HOBBII
CIEI3HAK #, KOTOPBIA HaM e1llé MOHAT00UTCS:
abb —» *abb — aA*bb — aAbB*b — aAbBbB* — aAbBbB#

2. B monyuuBmiemMcs ciioBe TepecTaBisieM Malibie U 0oJibliine OyKBBI TaK, 9TOObI
clieBa OKa3alKcCh BCe Majble OYKBBHI, a CIpaBa — Bce OOJIBIINE, COXpaHSS MPU ITOM
WCXOJHBIA B3aMMHBIN MOPSI0K KaK CPEIU MaJIbIX, TaK H CPeAU OOJBIINX OYKB:

aRbBbB# — .. —> abbABB#

3. Kak BuAHO, cripaBa MbI MOJYYHUIN KOMHUIO BXOJHOTO CJIOBA, HO 3allUCAHHYIO
OonpmuMu OykBamu. OCTanoch TOJBKO 3aMEHUTHh UX Ha Majble OyKBbL. BOT 371eCh-TO
U TIOHAI00UTCS cHel3HaK #: Oy/eM mepeMeiaTh ero BIeBO uepe3 Kaxayto OOJIbIIYI0
OykBy ¢ 3ameHol e€ Ha Manyto. Korya cneBa ot # yke He okaxeTcst 00JIbIIoi OyKBHI,
HAJ0 YHUUYTOXKUTH # U OCTAHOBUTHCS:

abbABB# — abbAB#b — abbA#bb — abb#abb - abbabb
Bce ykazaHHble IeHCTBUS ONMUCKHIBAIOTCS B BUjE cieaytoniero HAM:

*a —ad*
*h —bB*
* S #
Aa —aAd
Ab —bA
Ba —aB
Bb —bB
A# > #a
B# —>#b
# =
_)*

2.3 3agaum A1 CAMOCTOSITEJILHOTO pelleHust

3ameuanus:
1) B 3agauax paccMaTpHuBarOTCsl TOJIBKO LEJIbIe HEOTPHUIATEIbHbIE YUCIIA, €CIIH HE
CKa3aHO UHOE.
2) o «eIMHUYHON» CUCTEMOM CUMCIICHUS TTIOHUMAETCSI 3allUCh HEOTPUIIATEIHHOTO
LEJIOro 4Hcia C MOMOIIBIO MajJoueK — JOJDKHO OBITh BBITMCAHO CTOJIBKO MAJOYEK,

KaKoBa BeJTMUMHA 4Kcia; Hanpumep: 2— ||, 5 —> ||| ||, 0 — <mycToe cinoBo>.

2.1 A={f,hp}. B cioBe P 3aMeHUTD Bce Naphl ph Ha f.

2.2 A={f,h,p}. B cnoBe P 3aMeHUTH Ha f TOJILKO MIEPBYIO Mapy ph, €Clid Takasi €CTh.
2.3  A={a,b,c}. [lpunucats c10Bo bac ciieBa K ciIoBy P.

24  A={ab,}. 3ameHUTH CIIOBO P Ha ITyCTOE CJIOBO, T.€. YAAUIUTH U3 P BCE CUMBOJIBL.
2.5 A={a,b,c}. 3ameHUTH JIF0OOE BXOHOE CJIOBO HA CJIOBO 4.

2.6 Bwimucats HAM, He MeHSIONIHI BXOAHOE CIIOBO (Tipu JTr000M andasute A4).
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2.7 A={| }. Cumras cinoBo P 3amuchl0 YHCIa B €AMHUYHOM CUCTEME CUMCIIEHUS,
MOJIYYUTh OCTATOK OT JIEJICHUS ATOTO YWCIIa Ha 2, T.€. MOJYYUTh CIIOBO W3 OJTHOU
MAJOYKH, €CITH YUCIIO HEYETHO, MITH ITyCTOE CIIOBO, €CITH YHCII0 YETHO.

2.8 A={ | }. Cunras crnoBo P 3amuchi0 TOJOXUTEIHHOTO YHUCJIa B €IUHUIHON
CHCTEME CUUCIICHHS, YMEHBIIIUTh 3TO YUCIIO Ha 1.

29 A={| }. Cuuras cinoBo P 3amuchi0 4uciIa B €AMHUYHOM CUCTEME CUMCIIEHUS,
YBEIMYHUTH 3TO YHCIIO Ha 2.

2.10 4={0,1,2}. Cuutas cioBo P 3aUCBIO YUCJIa B TPOMYHOU CHCTEME CUHCIICHUS,
MOJIYYUTh OCTaTOK OT JAEJIEHHs STOT0 YHMCJa Ha 2, T.€. MOJYyYUTh CIOBO 1, €CIM YUCIIO
HEYETHO, WK cjoBo 0, eciiu 4ucio 4€THO. (3ameuaHnue: B Y4ETHOM TPOUYHOM YHCIIE
JIOJDKHO OBITh YETHOE KOIMUECTBO PP 1.)

2.11 A={a,b,c}. OnpenenuTh, BXOJUT JU CUMBOJ a B clioBO P. OTBeT (BBIXOJHOE
CJIOBO): CIIOBO @, €CIT BXOJIUT, WX ITyCTOE CIIOBO, €CITH HE BXO/IUT.

2.12 A={a,b}. Eciiu B c1oBO P BXOJHUT OOJIbIIIE CHMBOJIOB ¢, YeM CHMBOJIOB b, TO B
KauecTBE OTBETA BBIJIATh CJIOBO M3 OJHOTO CUMBOJIA ¢, €CJIU B P paBHOE KOJIMYECTBO d
U b, TO B Ka4eCTBE OTBETA BBIJIATh MIYCTOE CJIOBO, & WHAYE BHIAATH OTBET b.

2.13 A={0,1,2,3}. IIpeoOpazoBarh cii0BO P Tak, 4TOOBl CHayaja ILIA BCE YETHBHIE
udpsl (0 u 2), a 3aTeM — Bce HEYETHBIE.

2.14 A={a,b,c}. [Ipeobpa3zoBath ci10BO P Tak, 4TOOBI CHauYaja UIA BCE CUMBOJIHI 4,
3aTeM — BCe CUMBOJIBI b ¥ B KOHIIE — BCE CUMBOJIHI C.

2.15 A={a,b,c}. Onpenenutp, U3 CKOJbKUX Pa3IMUHBIX CUMBOJIOB COCTABIIEHO CIOBO

P; oTBeT MOJIyYUTh B €IUHUYHONU CUCTEME CUUCIICHUS (HAaIpuUMep: acaac — | | ).

2.16 A={a,b,c}. B Henyctom cioBe P yJIBOUTH NIEPBBII CUMBOJI, T.€. MPUITUCATH 3TOT
CUMBOJI cJieBa K P.

2.17 A={a,b,c}. 3a mepBbEIM CUMBOJIOM HEMyCTOT'O CJIOBA P BCTaBUTH CUMBOJI C.
2.18 A={a,b,c}. U3 cnoBa P ynanuTh BTOPOH CUMBOJI, €CJIH TAKOU €CTh.

2.19 A={a,b,c}. Ecnmu B cnoBe P He MeHee JBYX CHMBOJIOB, TO MEPECTaBUTH JBa
MEPBbIX CUMBOJIA.

2.20 A={0,1,2}. Cunras HemycTOe CJIOBO P 3allUChI0 TPOUYHOTO YUCHA, YJIATUTh U3
ATOH 3aIKCH BCE HE3HAYAIHE HYJIH.

2.21 A={a,b,c}. [Ipunucatrs ca0Bo abc crnpaBa K cioBy P.

2.22 A={a,b,c}. Ynanute U3 HEMyCTOT'O CJIOBa P €ro nocieH1i CUMBOJI.

223 A={0,1}. Cuuras HemycToe CJIOBO P 3aluChi0 YHClla B JIBOUYHOM CHCTEMe,
HOJIYYUTb JIBOMYHOE YHCIIO, PAaBHOE yueTBepEHHOMY uucity P (Harmpumep: 101 — 10100).
2.24 A={0,1}. Cuuras HemycTroe CJIOBO P 3allUChl0 YHCIa B JBOWYHOH CHCTeMe,
HOJYYHUTh JIBOMYHOE YMCIIO, PABHOE HETOJIHOMY YaCTHOMY OT JefieHHs unucia P Ha 2
(mammpumep: 1011 — 101).

2.25 A={a,b}. B ciioBe P Bce CUMBOJIBI @ 3aMEHUTH Ha b, a Bce (MIPEeKHUE) CUMBOJIBI
b—Haa.
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226 A={a,b,c}.YnBouTb Kaxablii CHMBOJ B clioBe P (Hanpumep: bachb — bbaaccbb).

2.27 A={a,b}. Ilpunucare crpaBa K CJIOBy P CTOJbKO NaJOYEK, CKOJIBKO BCETO
CHMBOJIOB BXOJIUT B P (Hanpumep: babb — babb| | | |).

2.28 A={a,b}. Ilyctb cnoBo P umeer uétnyro mmuny (0, 2, 4, ...). YIaquTh npaByio
MOJIOBUHY 3TOTO CIIOBa. (Pexomerndayusi: NICTIONB30BATh PEIlICHUE IPEAbIIYIIEH 3a/1a4u. )

2.29 A={a,b}. Ilyctb nnuHa cnoBa P kpaTHa 3. Y 1ainuTh paByIo TPETH 3TOTO CIOBA.

2.30 A={a,b}. llpunucats crpaBa K cIOBY P CTOJIEKO MajoueK, CO CKOJBKUX MOAPST

UAYIIIX CUMBOJIOB @ HAYMHAETCS ITO CJIOBO (Harpumep: aababa — aababal | ).
231 A={a,b,c}. Yamuth u3 cioBa P BTOpoe BXOXKJICHHE CUMBOJIA @, €CIIH TAKOE €CTh.
2.32 A={a,b,c}. Y namuth u3 cioBa P TpeTbe BXOXKICHHE CUMBOJIA @, €CITH TaKOE €CTh.

2.33 A={a,b,c}. OctaButh B ClioBe P TOJBKO NEPBOE BXOXKJECHHUE CUMBOJIA d, €CITU
TaKOE eCTh.

2.34 A={a,b,c}. B HemycTom cioBe P 0CTaBUTh TOJIHKO MOCIEIHUA CUMBOJI.

2.35 A={a,b,c}. I3 Bcex BXOXKACHHI CUMBOJIA d B CJIOBO P OCTaBHTh TOJBKO MOCIIE]I-
Hee BXOXKJICHUE, €CIIH TAKOE €CTh.
2.36 A={a,b,c}. Ecnu cinoBo P HauMHaeTcsa ¢ CUMBOJIA @, TO 3aMEHUTh P Ha mycToe

CIIOBO, a MHa4de P HE MEHATh.

2.37 A={a,b}. Ecnu cinoBo P COAEpKUT OJHOBPEMEHHO CUMBOJIBI @ U b, TO 3aMEHUTH
P na mycroe cioBo.

2.38 A={a,b,c}. Ecitu OykBBI B HEIIYCTOM CJIOBE P HE yNOpsI0UeHBI 110 ajipaBUTy, TO
3aMEHUTH P Ha IIyCTOE CJI0BO, a HHAYE P HE MEHSITh.

2.39 A={a,b,c}. Ecnu P oTIU4HO OT clioBa abaca, TO 3aMEHUTH €ro Ha MyCTOE CIIOBO.

2.40 A={0,1}. Cauras HEenmycToe CI0BO P 3aluChi0 JBOUYHOTO YHCJIA, ONPEICTUTh,
SIBJISIETCSI JTK 3TO YUCIIO crernenbio 2 (1, 2, 4, ...). OTBet: ciioBo 1, eciu ABIIsIeTCs, WIK
cioBo 0 mHaye.

241 A4={0,1,2,3}. Cuuras HemycTOe CJIOBO P 3alUChI0 YETBEPUUHOTO YHUCIA, TPO-
BEPUTH, YETHO OHO WK HeT. OTBeT: cioBo 0, eciiu 4€THO, U CJIOBO 1 MHaUe.
2.42 A={0,1,2,3}. Cuuras HemycToe CJOBO P 3aluChi0 YETBEPHUUYHOIO UHCIIA,

IMOJIYYHUTHh OCTATOK OT ACJICHUSA 3TOTO YHCJia Ha 4,

2.43 A4={0,1}. Cuuras HemycToe cJI0BO P 3amMiChio JBOMYHOTO YHUCIIA, MTOJYIUTh 3TO
JKe 9HMCII0, HO B YeTBEPUUYHOHU cucteme. (3ameuanue: y4ecTb, 4TO B JIBOMYHOM UHUCIIE
MO3KET OBITh HEUETHOE KOJTMYECTBO LUDP.)

2.44 A4={0,1,2}. Cuuras HemycToe CJIOBO P 3amuchi0 TPOMUYHOI'O YHCIIA, YBEIUYUTD
9TO YUCIO Ha 1.

2.45 A4={0,1,2}. Cuuras HemycToe CJIOBO P 3alHChIO TMOJOKUTEIBHOTO TPOHUYHOTO
YHUClla, YMEHBIIUTh 3TO YUCIIO Ha 1.

246 A={|}. Cauras cioBO P 3amuchi0 4HcClia B €IMHUYHONH CHUCTEME CUMCIIEHUS,
MOJYYHUTh 3alMCh ATOTO YHCIA B TPOMYHOU cucreMme. (Pexomenoayus: cienyer B
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[UKJIC YIAIATh W3 «EIUHUIHOTO» YUCIIA TI0 MAJ09YKe W KaXKIbId pa3 mpuOaBisiTh 1
TPOUYHOMY UHUCITY, KOTOPOE BHaYaJle MOJI0KUThH paBHBIM (.)

2.47 A={0,1,2}. Cuuras HemycToe CJIOBO P 3alUChl0 YUClIa B TPOUYHOH cucTeme,
MOJIyYHUTh 3aIIUCh STOrO YKCJIA B EAMHUYHOU CUCTEME.

2.48 A={a,b,c}. Onpenenurts, BXOJUT JH NEPBbI CUMBOJ HEIYCTOro ciioBa P emié
pa3 B 3T0 ci10Bo. OTBET: CIOBO a, €CIIA BXOJIUT, UJIU ITyCTOE CJIOBO MHAUE.

2.49 A={a,b}. llepeHecTH nepBblil CHMBOJI HEIIyCTOT'O CcJI0Ba P B KOHEIl CJI0BA.
2.50 A={a,b}.llepenecTu nociegHU CUMBOJ HEIIyCTOrO CJIOBa P B Ha4ajo CJIOBa.
2.51 A={a,b}. B HemycToM ciioBe P nepecTaBUTh MEPBBINA U MMOCIETHUNA CUMBOJIBI.

2.52 A={a,b}. Ecam B HemycTOM cjOBe P COBMNagalOT NEpBbI M MOCIEeTHUI
CHMBOJIBI, TO YAAIHTH 00a 3TUX CUMBOJIA, @ HHAYE CIIOBO HE MEHSTh.

2.53 A={a,b}. Onpenenuts, SIBJISETCS JHU CIOBO P MaTMHJIPOMOM (TIE€pEeBEPTHIIIEM,
CUMMETPUYHBIM CIIOBOM). OTBET: CIOBO @, €CJIU SABJISETCS, UIIH ITyCTOE CIIOBO MHAYE.

2.54 A={a,b}. IlycTth cioBO P uMeeT HEUETHYIO JJIUHY. Y NaJIUTh U3 HETO CPETHUUN
CHMBOJI.

2.55 Ilyctb ciioBO P UMEET ClIeTyOIUi BU/L:
[|...|®]]...]

— —
m

rie @ — OJMH U3 3HAKOB +, —, X, /, +, T wmn 4, cieBa 0T KoTOpPOro yKasaHo 1 masoUex, a
crpaBa — m TaJIoueK. Peain30BaTh COOTBETCTBYIONIYIO OTIEPAIIMIO B €AMHUYHOM CHC-
TEeMe CUMCIICHMs (B KaUeCTBE OTBETA BBIJIaTh CJIOBO, YKA3aHHOE CIIpaBa OT CTPEJIKH):

a) cinoxenue: ||...[+]]...]— |]...] (n=0, m=0)
— — —
n m n+m
l..

0) Beruutanue: ||...[—||...| > ||...| (n=m=0)
— — —
n m n—-m

B) ymMHOXeHHE: ||...|x||...|—=> ||...] (n=0, m=>0)
— — —
n m nxm

r) genenue Haueno: ||...|/||...[—> ||...] (n=0, m>0, k=n div m)
—_ —

n m k

n) B3arue ocratka: ||...|+||...|—> [|...| (n=0, m>0, k=n mod m)
— — —

n m k
e) makcumyM: ||...|T|]...|= ||...| (n=0, m>0, k=max(n,m))
K) MEHAMYM: ||...|¥[] .| > ||...| (720, m>0, k=min(n,m))

2.56 A={|}. Cuuras cioBo P 3amuChlO YKClia B €AUHUYHON cHcTeMe, ONpeeuTh,
ABJIIETCS JIM 3TO uucio crenensto 3 (1, 3, 9, 27, ...). OTBeT: mycroe ciIoBO, €CIU
SIBJISIETCSI, WJTH CJIOBO M3 OJHOM MaJO4YKH HHAYE.

2.57 A={|}. Cuuras cioBo P 3amuchio 4ucia 7 B eAMHUYHON CUCTEME, TIOyYUTh B
STOM ke cucreMe uncio 2",

2.58 A={ | }. Ilycts cnoBo P smisiercs 3anmchbto umcima 2" (n=0, 1, 2, ...) B
eIMHUYHOU cucteMe. [1oaydunTs B 3TOM ke CucTemMe 4UCIo A.
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2.59 Ilycts P umeer Bua Q+R, rae Q u R — HenmycThle cioBa u3 cumBoJioB 0, 1 u 2.
Tpaktys Q u R Kak 3allUCH TPOMUYHBIX YHCeN (BO3MOXKHO, C HE3HAYAIIUMHU HYJISIMU),
BBIJIaTh B KAUYECTBE OTBETA 3aITMCh CYMMBI STHX YHCEN B TOH jK€ TPOMYHON CHCTEME.

2.60 Ilycte P umeer Bun Q—R, rie Q u R — HenycThle cioBa U3 cuMmBoJioB 0, 1 u 2.
Tpaktys 0 m R Kak 3alUCH HEOTPUUATENbHBIX TPOMYHBIX 4HUCENT (BO3MOXKHO, C
HE3HAYalllUMHU HYJIIMH) M cuuTas, 4To (J>R, BbIaTh B Ka4eCTBE OTBETa 3allUCh
Pa3HOCTH ATUX YKCEN B TOM K€ TPOMUHOU CHCTEME.

2.61 Ilycts P umeer Bug Q=R, rie Q u R — mo0Oble clioBa U3 CUMBOJIOB a U b.
BoinaTth oTBeET a, eciu ciioBa Q U R OJITMHAKOBBIL, U ITyCTOE CJIOBO MUHAYE.

2.62 Ilycts P umeet Bug O=R, rae O u R — HenycThle cinoBa U3 cuMBoiioB 0 u 1.
Tpaktys Q u R Kak 3anucu ABOMYHBIX YUCEN (BO3MOYKHO, C HE3HAYAIIUMH HYJISIMH),
BBIJIATH B KaYECTBE OTBETA CJIOBO |, €CIIM ATH YMCIIa paBHEL, U ci1oBo 0 MHaAYE.

2.63 Ilycts P umeer Bug Q>R, rne Q u R — HemycThle cioBa U3 cuMBojoB 0 u 1.
Tpaktyss Q u R Kak 3alliCH JIBOMYHBIX YHCel (BO3MOXHO, C He3HAYAIIMMH HYJISIMH),
BBIJIaTh B Ka4eCTBE OTBETa CJIOBO 1, ecin uucio O Oojblie unciia R, ¥ cJioBo 1 nHave.

2.64 A={(, )}. Onpenenutsb, cOATAHCUPOBAHO JIM CJIOBO P IO KPYyTribiM CKOOKaM.
Otsert: /[ (na) wim H (HeT)

2.65 A={a,b}. IlepeBepuyTs ciioBo P (Hanpumep: abb — bba).

3. 3agaum TEOPETHYECKOr0 XapaKTepa

B pa3zgene paccmaTpuBarOTCsS HECIOXKHBIE 3a7aud 110 TEOPUH aaroputMmoB. [Ipu
9TOM HPUBOJATCS HEOOXOIMMBIE CBEJIEHUS U3 STOM Teopuu. B kauecTBe anropurMon
B OCHOBHOM HCTIOJIb3YIOTCSl HOpMaJIbHBIE ayiroputMbl MapkoBa (HAM).

B paznene npuMeHsIoTCA Ciieayope 0003HaueHUs:

1. TlocyieoBaTENBHOCT U3 71 TIOJPSL UAYLIMX CHMBOJIOB a OyjieM 0003HAYaTh Kak a';
Harpumep: a’ — 5T0 MyCcToe CII0BO, a' —3T0 a, a' — 3To aaaa W T.1.
2. @pa3a «ci0Bo B andaBute A» 03HAYAET, YTO B CJIOBO BXOJAT JIUIIb CUMBOJIBI U3 A.
3. Ecim anroput™m H TpUMEHHM K CIIOBY P, Torja pe3ynbrar npuMeHeHus H k P
(BBIXOZIHOE CI0BO) Oyaem 0603HauaTh Kak H(P).

3.1 IIpuMeHUMOCTH AJArOpuTMa

HaHOMHI/IM, 4YTO aJITOPUTM HA3BbIBACTCA npUMEHUMbIM K CIIOBY, CCJIIH, HadaB
pa60TaTB Haa 3TUM CJIOBOM KaK BXOJHBIM, OH OCTAHOBHUTCS Y€PC3 KOHCYHOEC YUCIIO
mraroB. Eciu ke AJITOPUTM 3alIUKIINBACTCA, TO OH HenpumeHum K 5ToMy CJIIOBY.

OTMCTI/IM, 4TO KOrla mpocsaT OIpCACINTb, IPUMEHUM aJITOPUTM K CJIOBY HIIU
HECT, TO Tpe6y€TC$I JIMIIb YyKa3aTb, OCTAHOBUTCA JIX AJITOpPUTM, U HE Tpe6yeTcsI
YKa3bIBaTb, KAKOB PE3YJIbTAT IIPUMCHCHUS aJIrTOPUTMA K CIIOBY.
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Oénacmey npumenumocmu aaropuTMa OTHOCUTEIBHO HEKOTOPOro ajndaBuTa —
3TO MHOKECTBO BCEX TAKUX CJIOB B 3TOM ajihaBUTE, K KOTOPHIM IPUMEHHUM aJITOPUTM.

Ipumep 1
Onpenenuts 00J1aCTh IPUMEHUMOCTH clienyromiero HAM otHocutenbHo andasuta {a,b}:
b—b (1)
a—b (2)

(HanmomHuuM, 4T0 HOMEpa He BXOJST B (POPMYJIBI, @ UCTIOIB3YFOTCS JIUIID JUIS CCHIIOK
Ha HUX.)

Pewenue

®opmyna (1) npuMeHrnMa K J1ir000OMy BXOJHOMY CIIOBY, B KOTOPOE BXOJUT XOTS
OBl OAMH CHUMBOJ b, IpUYEM OHA HE MeHsSeT 3TO cioBo. [loaToMy Ha Takux cioBax
nmanueiii HAM sanukiuBaeTcs. Eciin jke BO BXOJHOM CJIIOBE HET CHMBOJIOB b, HO €CTh
XOTsl OBl OJUH CUMBOJ a, Toraa ¢opmyna (1) e Oymer paboraTh, a cpabortaer
3aKITrOYUTeNbHAs hopmyda (2), KoTopas ocTaHOBUT anroputm. CrienoBarensno, HAM
OCTaHaBJIMBAETCS Ha CJIOBaX, COCTOSIIUX TOJBKO M3 CHUMBOJIOB a. UTO ke KacaeTcs
IIyCTOTO BXOJHOTO CJIOBa, TO B ATOM ciiydae 00e (opMyIibl HEMPUMEHHMBI, TOITOMY
HAM cpa3zy ocTaHOBHTCS.

Hrax, 0611acTh IPUMEHUMOCTH yKa3anHoro HAM — Bce ciosa Buza a" (n>0).

IIpumep 2
[Toctpouts HAM, KOTOpPBIH TIpUMEHUM KO BCEM clioBaM B andasute {a,b,c}, kpome
JIBYX CJIOB — abc u baac.

Pewenue
W3 ycnoBus 3amauu cienyer, uto HAM 1omkeH 3allMKIMBATBCA Ha JIBYX
yKa3aHHBIX ciioBax. OJIHAKO 3TO HE 3HAYMUT, UTO 3a/1ady pemiaeT cieayomuit HAM:
abc — abc
{ baac — baac
Jlesio B TOM, YTO JaHHBIM alIrOpUTM 3allMKIMBAETCS HE TOJBKO Ha 3TUX JBYX CIIOBaX,
HO U Ha JIOOBIX CIIOBaX, B KOTOPbIE OHU BXOJAT Kak I0JICIOBA, HAIPUMEp, HA CIIOBE
ccabcbb.

[TosTOMY Hajmo Kak-TO OTJIMYATh CIOy4aid, KOrJa KakJoe W3 YKa3aHHBIX CJIOB
LEJIMKOM COCTABJISIET BXO/IHOE CJIOBO, OT CIIydasi BCEX OCTAIBHBIX c10B. OOBIYHO B TaKOH
CUTyallud TMOCTYMAIOT CJIEAYIOIMIMM 00pa3oM: Hadyajgo M KOHEL BXOJHOro cioBa P
MIOMEYAIOT KaKMMHU-TO CIIEI3HaKaMu (HarmpumMep, *P#), a 3aTeM UCIob3YI0T (JOPMYJIbL, B
JIEBOM 4acTU KOTOPBIX YKa3bIBAIOT HYKHBIE CJIOBA U 3TH clielBHAKU (*abc# u *baact).
Taxue ¢popmyibl OyayT IPUMEHUMBI TOJIBKO K HYKHBIM BXO/IHBIM CJIOBaM.

B namem npumepe 3TH (HOpMyINBI JOJKHBI 3al[MKIMBATh AITOPUTM, a IS
OCTaHOBA €ro Ha JPYTrHX CJIOBaX MOXKHO HCIOJL30BaTh, Hampumep, Gopmyny * .
Wroro, nomyuaem:
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#a —att
#b — b#
#e —cH
*abc# — *abc#
*baactt — * baac#
e

— *#

3.2 CaMONIpUMEHHMOCTD AJITOPHUTMA

B mepBoM mnpuONIMKEHUH CAMONPUMEHUMBIM HAa3bIBAIOT AJNTOPUTM (CKaKeM,
HAM), KOTOpBIH HpHMEHHM K camoMy ceGe. OHAKO 3TO HEKOPPEKTHOE OIpejie-
JIeHHWe, TIOCKOJIbKY Ha BX0J HAM MOXHO 10/1aBaTh TOJBKO CJIOBA (JTMHEHHBIE MOCIIe-
JIOBATEeLHOCTU cUMBOJIOB), @ HAM TakoBbIM He siBisieTcs. [loaToMy, 4TOOBI cienaTh
9TO Olpe/ieTieHre KOPPEKTHBIM, HAJI0 KaK-TO «BBITAHYTH» HAM B munuto. g sToro
BBOJMTCS TIOHATHE 3allMCH alTOpUTMA: 3anucvlo HAM Ha3bIBaeTCs CIOBO, COCTO-
Alee U3 TOCTEI0BaTEbHO 3alMCAHHBIX Yepe3 TOYKYy C 3amsaTod (GopMmyl MmojacTa-
HOBKH 3TOTO aJIrOpUTMa (TOYKH C 3arsITON OTIENSIIOT JIPYT OT Apyra cocegHue ¢op-
myiel). [Ipu 5TOM TipemoaraeTcst, 4T0 TOUKHU C 3aMATON HE BXOIAT B (OPMYIIBI; €CITU
9TO HE TaK, TO BMECTO TOYKH C 3allsiTOM MOXHO HCIIOJI30BATh JIFO0OW JIPYroi cuM-
BOJI, HE BXOSIIUN B (DOPMYJIBIL.

[TycTb, k IpUMepy, UMEIOTCA CIEeyIOIINe anroput™el HI1 n H2:

#ta—># (1)
HI: L # > (2) Hz:{gzzbgg
SH# ()

Torna 3anuceio anroputma H1 sSBISIETCS CTOBO
fa—>#; #> ;o>
a 3amuchio ainroputMma H2 — cinoBo
a—b;b—>bb
Jlerko MOHATH, 4YTO QJITOPUTM OJHO3HAUYHO OIPEIEISET CBOIO 3alUCh U
HA00OpOT. YUHUTHIBAasl ATO, a TAKXKe TO, YTO 3allUCh AJITOPUTMA SIBJISETCS CIIOBOM,
KOTOpPOE y>KE€ MOXKHO M0/IaBaTh HA BXOJ] AJITOPUTMY, B YKa3aHHOM BBIIIE OTIPE/IeTICHUN
HYKHO 3aMEHHTH (pa3y «r[pI/IMeHI/iM K camoMy cebe» Ha (pazy «an/IMeHI/iM K CBOeH
3anucu». B pesyiibrare mojlydaeMm CleAyrollee KOPPEeKTHOE ONpeeTIEHUE CaMoIpHu-
MEHUMOCTH: aJTOPUTM HA3bIBACTCS CAMONPUMEHUMBIM, ECITH OH HpI/IMeHI/iM K CBOCH
3aMUCH, U HeCaAMONPUMEHUMBIM B TIPOTUBHOM CIIyYae.
Hanpumep, anroputm HI camonpuMeHdUM, T.K. HauaB paboTaTh HaJ CBOeH

3aIlIMChIO KaK BXOJHBIM CJIOBOM, OH OCTAaHOBHUTCA:
1 2

ta—># > > o> #> o> B St of

Anroput™ xe H2 HecaMOIIPUMEHHUM, T.K. OH 3allUKJIMBAETCS HA CBOEH 3aIlNCH:
4 5 5 5

a—b;b—obb — bob;b-sbb — bbob;bsbb — bbbob;bsbb —
OTMCTI/IM, YTO €CJIM MPUMCEHUMOCTD 3aBUCHUT KaK OT aJirOpHUTMaA, TaK U OT CJIOBA,
TO CaMOIIPUMEHHUMOCTDE 3aBUCHUT TOJIBKO OT aJirOpuUTMa, OT TOr0, IPpUMECHUM JIU O3TOT
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QIrOpUTM K KOHKPETHOMY CJOBY — K CBOE€M COOCTBEHHOH 3amucH, KOTopas
OJIHO3HAYHO OTIPEIEIISETCS TaHHBIM aJITOPUTMOM.

IIpumep 3
[Toctpouts HAM, KOTOpBIM HECaMONPUMEHHUM, HO NPUMEHUM K J1I0OOMY CIIOBY B
andasure {a,b}.

Pewenue
[Tockonpky uckombli HAM npumMeHMM KO BCEM CIIOBaM, COCTABJIICHHBIM W3
CUMBOJIOB @ U b, TO 3aIIUKIMBATHCSI OH MOXKET JIMIIb Ha CJIOBAX, COJAEPIKALUX KaKOM-
TO JIONOJHHUTEILHBIA CUMBOJ, cKaxkeM *. CiemoBaTeilbHO, uToObI HAM oKka3ajcs
HECaMOIIPUMEHUMBIM (3allMKIIUBAJICS Ha CBOEH 3aluCcH), CUMBOJ * JTOJKEH BXOJUTH B
3anmuch ajroput™a (B OJHY W3 ero Qgopmyn) W Ha 3ToM cumBoiie HAM nomken
HUKIUTHCS. MOXKHO MpUAyMaTh MHOTO TaKUX ajJrOPUTMOB, HO MPOCTEUIINM U3 HUX
SIBJISIETCS CJICTYFOIITUIA:
{ * Ly ok

IMpumep 4

W3BecTHO, 4TO mpobiieMa caMONIPUMEHUMOCTH alrOPUTMHUYECKH Hepas3pernma,
T.e. HE CYIIECTBYET €IWHOTO crocoba (anropurma), KOTOPBIM TO3BOJSI OB
OTIPENIeNATh ISl JTF0O0TO anropuTMa, CaMOIIPUMEHUM OH WiH HeT. OJJHAKO B YaCTHBIX
ciydasx (JUIsi HEKOTOPBIX KJIaCCOB aJTOPUTMOB) ATa MpoOJieMa MOXKET OKa3aThCi U
paspemumoii. Hampumep, npoGnema camornpumenumoctu it HAM, copeprxkariux
TOJILKO OJHY (OpMYJIy TOJCTAHOBKH, pa3pemmMma. TpeOyeTcs gokazaTh 3TO
YTBEPKICHHE.

Jloxazamenbcmeo

[Tycte HAM umeer Bug { o — 3 wmn { oo — . Torga MOXHO HCIONB30BaTh
CJICIYIOUIMA METOJ MPOBEPKH CaMONPUMEHHUMOCTH: €CIH €JUHCTBEeHHas (opmyia
QIrOpUTMa 3aKJIIOUUTENbHAsE WKW €CIM 3TO OOblYHasg (opMmyJsia, JieBas 4acTh ()
KOTOPOIl HE BXOAUT B MpaBylo yacThb (), To Takoit HAM camonpumeHuM, uHaue ke
OH HECAMOTIPUMEHHUM.

HeiictButensHo, Kakoil Obl HU ObUla  eIUMHCTBEHHas ¢GopMmyna —
3aKJTIOYUTEIHHOU WM 0OBIYHOM, Ha iepBoM 1mare npumeHeHuss HAM k ero 3amnucu (k
CJIOBY O0—f3 Ui o.—> [3) yacTh o B 9TOM 3amucu OyJeT 3aMEHEHa Ha [3, B pe3ysbTare
4ero noyrydutcs cioo —f wim f—f. Ecau popmyna 3akitounTenbHas, TO Ha STOM
HAM u ocraHoBHTCS, a ATO 3HA4YMUT, YTO OH camolpuMmeHuM. Ecimu xe (opmyna
OOBIYHASI ¥ Ol HE BXOJUT B [3, TO (hopMysia HEMPUMEHUMA K TIOJTYUHBIIEMYCS CIOBY U
pabora HAM mnpekparaercsi, mo3ToMy M B JaHHOM CiIy4ae aJrOpUTM CaMOIIPH-
meHuM. Ho ecnu ¢popmyita oObIuHast ¥ oL BXOAUT B 3, TO B OJIy4HBIIEMCS cioBe B—f3

OyJeT mpUCYTCTBOBATh O, MOITOMY Haila ¢opMyJia CHOBAa IMPUMEHSETCS, IPUUEM B
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HOBOM CJIOBE IO-IIpeXHEMY OkaxeTcs o. [losrydaem GeckoHEeuHBIH mporece moJcTa-
HOBOK, a 9TO U 3Ha4uT, 4T0 HAM HecaMmonpruMeHum.

3.3 DKBHMBAJIEHTHOCTDH AJITOPUTMOB

DOKBHUBAJICHTHBIMU HA3bIBAIOTCSI QJITOPUTMBI, KOTOpBIE TPEAJaraloT pas3HbIe
CIOCOOBI pelIeHHs] OAHON U TOM ke 3a7auu. ITO 3HAYUT, YTO Ha OJMHAKOBBIX BXOJI-
HBIX CJIOBaX OHHU BBIAAIOT OJMHAKOBBIC PE3yJIbTaThl (BBIXOJAHBIC clioBa). [Ipu sTOM,
npaBa, HaJI0 YYUTHIBATh W CIy4aid 3aI[UKIMBAaHUS: €CIIH OJUH AJTOPHTM 3allHKIIU-
BaeTCsS HAa KaKWX-TO BXOIHBIX CIIOBaxX, T.e. HE NAET pEIICHHE 3a]laud, TO M HKBUBA-
JICHTHBIA €My aJITOPHTM TaKKe HE JOJDKEH NaBaTh PEIICHHUS Ha ITHX HMCXOIHBIX
JTAHHBIX.

TouHoe ompesneneHne SKBUBAICHTHOCTH aJTOPUTMOB CIIEIYIONIEE: aJITOPHTMBI
HI n H2 sxeusanenmust omuocumenvno angasuma A, ecii o01acTH TPUMEHH-
Moctd HI w H2 oTtHOCUTENBhHO andaButa A COBMNANAIOT W JJIs JIFOOOro cioBa P u3
3TOM 00acTH BhIMOJHSAETCS paBeHcTBo HI(P) = H2(P).

OTMeTHM, 9TO B 9TOM ONPEICIICHUN BaXXEH TOT aJI(paBUT, OTHOCUTEIIEHO KOTO-
pPOT0 yCTaHABIMBACTCS SKBUBAJICHTHOCTD. JI€JI0 B TOM, UTO OJIHH H T€ K€ aJITOPUTMBI
MOTYT OBITh 3KBHBAJICHTHBIMH OTHOCHTEIILHO OJHOTO aji()aBUTAa W HE SKBHBAJICHT-

HBIMHU OTHOCHUTEJIbHO JIpyroro andasurta. Hanpumep, anroputmsl

b—b

SKBHBAJICHTHBI OTHOCHUTCIBHO aJ'I(baBI/ITa {d} N HE JKBHUBAJICHTHBI OTHOCHTCIIBHO

Hl:{aHa H2:{al—>a

andasuta {a,b}: ciopa B andaBuTe {a} OHU HE MEHSIOT, HO €CJIA B BXOJHOE CJIOBO
BXO/JISIT TOJIBKO CUMBOJIBI b, To HI ocTaHOBHUTCSA, a H2 3alIUKIIATCSI.

IMpumep 5
OrnpeeNiTh, SKBUBATICHTHBI JIU clieaytorue napsl HAM oTHocuTenbHO andasuta {a,b}:
*h —>b*
1) Hl: {ar>b H2: < *a > b
- %
a—b a—aa
2) H3'{b—>a H4'{b—>bb
*aa —> a*
k k
3) H5: {aa—>a He: | .0 b
>
RN %
Pewenue

[Ipn mnpoBepke aJIropuTMOB Ha SKBUBAJICHTHOCTh HAAO0 IMPEXKIE BCETO
YCTaHOBHTH, COBIAIAIOT JIU OOJIACTH UX IPUMEHUMOCTH.

B ciyuae anroputmoB HI u H2, KOTOpble NEpBOE BXOKJIECHUE CUMBOJIA d
3aMEHSIOT Ha b, 3TO yCJIOBHE HE BBINOJHsSETCSA: H/ MpUMEHUM KO BCEM CIIOBaM M3
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CUMBOJIOB @ W b, a H2 3anukiMBaeTCsS Ha CJIOBaX, HE COJIEPKAIMUX «@. 3HAYWT,
anroputmbl HIl n H2 He SKBUBaJIEHTHBI.

Ecnu xe o0nacT MpUMEHUMOCTH COBIAJAAIOT, TOTJA HAJ0 IMOKa3aTh, YTO Ha
OJIHUX U T€X XK€ CJOBaX M3 JAaHHOW 00JIACTU STU aJTOPUTMBI BBLAAIOT OJIMHAKOBBIE
pe3yJbTaThl.

VY mapsl anroputmMoB H3 u H4 onHa U Ta Xe 00JacTh MPUMEHHUMOCTH — OHA
COCTOMT TOJILKO M3 OJIHOTO IyCTOro cjioBa. Ha HemycThIX e CI0Bax 3TH aJrOpUTMbI
3alMKIJIMBAIOTCS, IPUUEM 3aLIUKIMBAIOTCS [10-pa3HOMY: H3 MOCTOSIHHO MEHSET a Ha b
u b Ha a, Torna kak H4 BcE€ BpeMs J100aBisieT HOBBINH cCUMBOJI a Wi b. OTHAKO Takoe
pa3MyHOE TIOBEJIEHUE IPHU 3aUUKIMBAHUM HE WUIPAeT HUKAKOW pOJU IpH Olpeje-
JICHUM HKBUBAJIEHTHOCTH alrOpUTMOB. BakHO nuib, 4TOOBI B Cilydae OCTaHOBA
ITOPUTMBI BBIABAIM OJMHAKOBBIC BBIXOJIHBIE ciioBa. A i napsl H3 u H4 310
yCIIOBUE BBINOJIHAETCS: HAa €JIMHCTBEHHOM cJoBe (IyCTOM), K KOTOpPOMY OHHU
MPUMEHUMBI, OHH BBIJIAIOT OJIMH U TOT K€ OTBET — MYCTOE CJIOBO. 3HAYHUT, AJITOPUTMBI
H3 v H4 >KBUBaJICHTHBI.

Teneps paccMoTpuM mapy ainroputMoB H5 u H6. Y HuX oJiHa U Ta *e 00JacTh
MPUMEHUMOCTH — 3TO MHOXKECTBO BCeX CJoB B aindaBure {a,b}. OmgHako BTOpOE
YCIIOBHE SKBUBAJICHTHOCTH (OJMHAKOBBIC PE3YJIBTAThI MPH OJMHAKOBBIX HCXOJHBIX
JAaHHBIX) HE BBIMOJHAETCA. YTOOBI JOKa3aTh 3TO, JOCTATOYHO MPUBECTH JIMIIb OIHO
CJIOBO, Ha KOTOPOM aJITOPUTMBI BBIJJAIOT Pa3HbIC OTBETHI. TaKHM CJIOBOM MOXKET OBITh,
HaIpumMmep, CJIOBO aaaa:

H5: aaaa — aaa — aa — a
H6: aaaa — *aaaa — a*aa — aa* > aa

Wrak, anroput™mel H5 n H6 HEe S5KBUBAJICHTHBI.

3.4 Komno3uuus aJiIrOpUTMOB

Kak wu3BecTHO, K pe3ysbTaTy OJHOM (DYHKIHMH MOXXHO TPUMEHHUTH JAPYTYIO
¢byuHkuio, Hanpumep: sin(ctg x). TOUHO Tak ke BBIXOJIHOE CIIOBO OJHOTO aJIrOpUTMa
HI mMoxHO TojaTh Ha BXOJ Apyromy aiaroputmy H2. Takoe mocienoBaTeIbHOE BbI-
NOJTHEHUE CHavaja ainroputMma Hl, a 3arem aiaroputMa H2 Ha3bIBAeTCS KOMIIO3UIUEH
9TUX airoputmoB. Ilpu 3TOM, mpaBaa, HAJAO YUUTHIBAThH, YTO JIFOOOH W3 ATHX alro-
PUTMOB MOXKET 3allMKIIMBATHCS, TOT/Ia JOJDKHA 3alIMKJIMBATHCSA U UX KOMITO3HUITHSI.

OTH cooOpakeHUsI MPUBOJAT K CIEAYIONIEMY OTPEACIICHUIO:

Komno3uyueii anroputmoB HI u H2 otHocuTenbHO andaBuTa A Ha3bIBaeTCs
takoi anroput™m H (o6o3navaercs HI°H2 wiu H2(HI)), aro nns moboro ciosa P B
andasuTe A BBINOIHIIOTCS CIEAYIOIINE YCIOBHS:

1) ecnmu HI venpumenum K P, T0 1 H HENpuUMeEHUM K P;

2) ecnru HI npumenum x P, Ho H2 HenpumeHnuM k cioBy HI(P), to u H Henpu-
MEHHM K P;

3) ecnmn H1 npumenum k P u H2 npumenum k cinoBy HI1(P), To H npumeHuMm K P,
NpUIEM BBINOTHSAETCS paBeHCcTBO H(P)=H2(H1(P)).
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Jloxa3aHa cienyromias TeopeMa: JUisl JII0OObIX HOPMAJIbHBIX anroputMoB HI u H2
CYIIECTBYET HOPMaJbHBIA alroput™M H, KOTOPBIN sBIsETCS (OTHOCUTEIBHO COOTBET-
cTBytomiero andasura) komnozuuued H/ u H2. (AHanoru4yHas Teopema BepHa U JUIs
MamuHbl TrropuHra.)

IIpumep 6
IlocTponTe HOpMaNbHBIM AITOPUTM [, SBIAIOIMIMICS KOMIIO3UIIMEN YKa3aHHBIX
HOpMaJIbHBIX aroput™MoB HI w H2 (H=H2(H1))) otHOCUTENbHO andaBurta {a,b}:

kg oy *
*k *k
H1: *b_>b H2: { b—>a
=
_)*
Pewenue

[Ipexxe Bcero oTMETHUM, YTO B OOIIEM Cilydae HeJlb3sl CTPOUTh KOMIIO3ULINI0 H
IPOCTBHIM BBIMHMCBHIBAHUEM JIPYT 3a JAPYroM (hopMmyIl MOJACTaHOBKU U3 aJIrOpUTMOB H/
u H2. Hampumep, ecnu cHauana Bwinucath (opmynsl u3 HI, a 3atem u3z H2, t0
MOJIy4uM anroput™ H12, a ecnu cHavasa BbIIAcaTh GopMyiisl u3 H2, a 3atem u3 H1,
TO MOJYYUM alroput™ H21:

*a —>* b —a

*bh > b* *a —>*

H12: ¢ * H21: { *b > b*
—* *

b —a —*

Tax Bot, HM HI2, um H2Il He sBisgeTcs KOMIO3UlIMeH anroputmMoB HI u H2.
Hampumep, J11st BXOIHOTO ciioBa abb nmeeM:

H12: abb — *abb — *bb — b*b — bb* > bb

H21: abb — aab — aaa — *aaa — *aa — *a —> *
torna kak H2(H1(abb))=H2(bb)=aa.

OTMeTHM, YTO CYIIECTBYET HA CAMOM JIEJIE€ CITOCO0 MOCTPOEHUS CICKa PopMyIT
U1 komno3uuuu H no cruckam Gopmyn u3z Hl u H2 (Hamuuue 3TOro crocoda u
JIOKa3bIBa€T yKa3aHHYIO BbIlIe TeopeMy). OJHAKO OTOT CHoco0 J0CTaTOYHO
TPOMO3IKHM, MOATOMY ISl HECIOKHBIX HAM nydiiie ucnosib30BaTh Ipyrou MOIXOI:
IPEKIEe BCEro ClEAYyeT MOHATh, KaKylo 3ajauy pellaeT Kaxabli u3 anroputmos H/1 u
H?2, 3ateM Haj0 MOCIENOBATENBHOCTh ATHX 33Ja4 OOBEIUHUTH B OOLIYIO0 3ajady H,
HaKOHEII, TOCTPOUTD AJITOPUTM JUIsl PEIIeHUs TON o01e 3aaaun. Takol aJroput™ u
OyJeT KOMITO3ULIMEN UCXOIHBIX aITOPUTMOB.

B namewm npumepe anroput™ H1 ypanser U3 BXOJHOTO CJIOBAa BCE CUMBOJIBI d,
airopuTt™m >xe H2 3amenser Bce b Ha a. 3HAUUT, MOCIEIOBATEIILHOE MPUMEHEHUE
cHauana HI, a 3atem H2 npuBOJUT K TOMY, YTO W3 BXOJHOI'O CJIOBA YJAJSIFOTCS BCE
CHUMBOJIBI g, TIOCJIE YETr0 OCTaBUIMECS CUMBOJBI b 3aMeHstoTcs Ha a (0e3 mocnemy-
fomero ynanenus ux). HAM, pemaronmii Takyro 3anady, MOXeT ObITb, HalpUMED,
CJIETYIOIINM:
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*a _>*

*h >a*
H: %
H
_)*

OTO U €CTh KOMIIO3UILIMS 3aJaHHBIX alroputMoB HI1 u H2.

3.5 3agaum IS CAMOCTOSITEILHOTO PellieH sl

3.1 W3 ykazanHoro HAM BbIUEpKHYTH POBHO OJHY (DOpMYIy MOACTaHOBKH Tak,
YTOOBI MOJTYUUJICS AITOPUTM, IPUMEHUMBIN KO BCeM ciioBaM B aidaBute {a,b}:

a —b
ba — aba
b —a

3.2 Ompenenuts 00JaCTh TPUMEHUMOCTH YyKazaHHOro HAM  oOTHOCHTENbHO
andasura {a,b,c}:

ba —ab
a—b a — a —> Z:z ca —ac
a)sb—>c 06)4bb —>b B)<b—>b 1) e n) 3 cb — bc
c—a cce —> ce c > abc —
c —c 5

3.3 Onmnpenenuts 00JaCTh NPUMEHUMOCTH yKazaHHoro HAM  OTHOCHTENBHO
andasuta {a,b}:

*ab — ab
*a —* ab — ba ad —>ba
a) 3 *b —o* 0)4 ba > ab B){b S
* b —>bb
_)*

3.4 TIloctpouts HAM, xotopsiii u3 Bcex ciioB B andasute {a,b,c} TpuUMEeHUM
TOJILKO K JIByM CJIOBaM — IIyCTOMY CJIOBY U CIIOBY abccba.

3.5 TIloctpours HAM, B xoTopoM He Goiee 5 (opMy:1 MMOJCTAHOBKUA M KOTOPBIM M3
BCEX CJIOB B ajipaBuTe {@,h} MPUMEHUM TOJILKO K CIIOBaM, UMEIOIIUM CIIEAYIOIINN BUT;:
a) a"b", rue n=0 0) a"b", rue nzm, n=0, m>0
B) a'b", rue n>m=>0 r) a"b", roe n>m>0
3.6 Iloctpoutrs HAM, B KoTOpOM He Goiiee 5 GpopMyI1 OJCTAHOBKH U KOTOPBIA U3
BCEX CJIOB B aliaBuTe {a,b,c} IPUMEHUM TOJIBKO K TEM CIIOBaM, JUTMHA KOTOPHIX:

a) KpaTHa 5 0) He kpaTHa 5
B) Oosblie 4 r) MeHble 4
1) paBHa 3 €) He paBHa 3

3.7 Tloctpoutrs HAM, B KoTOpOM He Goiiee 3 GopMyI OJCTAHOBKH U KOTOPBIA U3
BCceX CJIOB B aidasure {a,b} NPUMEHHUM TOJBKO K TE€M CIIOBaM, JJS KOTOPBIX
BBITTOJIHSIETCS XOTSI ObI OJTHO M3 CJIEAYIOUINX JBYX yCIOBHiA: 1) B cJI0BE MEHBbIIE TPEX
CHUMBOJIOB @; 2) YHCIIO CUMBOJIOB b KpaTHO 3.
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3.8 Ilycts B kaxaoi ¢opMmyiie MoJACTaHOBKH HekoToporo HAM uucio cumMBOJIOB B
JIEBOM 4acTH CTPOTo OOJIbIIE YKCIa CHMBOJIOB B MPpaBOM yacTu. Jloka3aTh, 4TO TaKOU
HAM npumMeHuM K 11060My CIIOBY.

3.9 Omnpenenuts, caMONPUMEHUM JIH yYKa3zaHHbI HAM:

a—>b b —a b —>a
a){—> 6 {- B){b_>a r) { ab —>ab m{aa—)b
aa —

3.10 A={a,b}. Ilocrpouts HAM, B koTOpOM He Gojee 4 ¢GopMys MOACTAHOBKH U
KOTOPBIH:

a) CAaMOTIPUMEHHMM M MPUMEHHUM KO BCEM CJIOBaM B ajipaBuTe A;

0) caMOTIpUMEHNM, HO HETIPUMEHUM KO BCEM CJIOBaM B aliaBUTE A;

B) CAMOIIPUMEHHUM U IPUMEHHUM TOJIBKO K KAKOMY-TO OJTHOMY CJIOBY B ajihaBuTe A}

T') CaMOIIPUMEHUM M HEMPUMEHUM TOJIBKO K KAKOMY-TO OTHOMY CJIOBY B anaBute A;
1) HECAaMOIIPUMEHHUM W HETIPIMEHUM KO BCEM CIIOBaM B alihaBUTE A

€) HeCAaMOIIPUMEHUM U TIPUMEHUM TOJIBKO K KAKOMY-TO OJTHOMY CJIOBY B apaBute A;

’K) HECaMONPUMEHHM M HETPUMEHHM TOJBKO K KaKOMY-TO OJHOMY CIIOBY B
andasure A.

3.11 A4={a,b}. lloctpouts HAM, B koTOpOoM He Ooisiee 3 ¢GopMyJl MOJACTAHOBKU U
KOTOPBII:

a) cCaMONPUMEHUM U NPUMEHUM TOJBKO K TeM cjoBaM B ajdaBute A, KOTOphIE
coJiepKaT XOTs ObI OJJUH CUMBOI 4;

0) caMONIpUMEHNM M HEMPUMEHUM TOJILKO K TeM clioBaM B ajliaBuUTe A, KOTOpBIC
coJiepKaT XOTs ObI OJTUH CUMBOI &;

B) HECAMOIIPUMEHUM U TIPUMEHUM TOJIBKO K TEM CJIOBaM B ayipaBuTe A, KOTOpHIE
coJiepKat XOTs Obl OJTMH CUMBOJI @;

F) HECaAaMOIIPUMEHUM U HEIIPUMEHUM TOJIBKO K TCM CJIOBaAM B aJ'Iq)aBI/ITC A, KOTOpPbIC
COACPKAT XOTA OBI OJWH CUMBOIJI A.

3.12 Ilycts B HekoTopoM HAM Bce hopmyJibl SIBASIOTCSI OOBIYHBIMU U €CTh (hopmyJia
C MyCTOH JIeBOM 4acThlo. YUTO MOXKHO CKa3aTh 00 0OJACTH MPUMEHUMOCTH 3TOTO
HAM? Moxet nu Takoidt HAM Ob1Th camonipuMeHuMbIM? (OTBET 000CHOBATS.)

3.13 TlycTb B JIEBBIX U MPABBIX YaCTAX BceX (pOpMyn moacTaHOBKH HeKoToporo HAM
UCTIONIB3YIOTCS TOJIBKO CHUMBOJIBI . Y CTAHOBHUTD, MOKET Ji Takoit HAM ObITh:

a) CaMOIPUMEHUMBIM U HETPUMEHUMBIM HH K OJHOMY CJIOBY B aidaBute {a};
0) HECaMOIIPUMEHUMBIM U TIPUMEHUMBIM KO BCEM CJIOBaM B adaBute {a}.

3.14 JIns xaxjaoil ykazaHHOW mapbl anroput™MoB HI u H2 omnpenenuTs, SKBUBa-
JICHTHBI JIX OHU OTHOCUTENBHO anidaBuTa {a,b}:

*
a) HI: { a > a H2:{ a—>;za
a —*a
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ba — ab ab —>
0) Hl.{ab_> Hz'{ba—)

*ab —>*

*a —a*

B) HI: { ab— H2: { *b —b*
e

_)*
*ab —>

*a —a*

r) Hl: { ab— H2: < *b —>b*
* =

_)*

*a —>at

*h >b* *h —>b*
*a > #a —

n) Hl: <, o H2: 4h s b
a —a* # >

_>*

3.15 Jlnsa yxazanHoro HAM mnoctpouts Takoit HAM, KOTOpbIN SKBUBAJICHTEH €My

OTHOCHUTEIILHO aliaBuTa {a,b} W CONEPKUT TOIBKO OJHY (HOPMYITY TIOJICTAHOBKH:

+a—>a+
+b—>b+ gy bk
*
I *h>b*
a) { a* >*a 0) 1 . o
b* >*b N
* Pa -
-+

B) | ,

*a _)*
*h —>b*
%

_)*

3.16 U3 cnenytomero HAM BbIUEpKHYTh KaK MOXKHO OOJIbIIE MPaBHI TaK, YTOOBI

HOJYYHUBIIUICS alrOpUTM ObLI SKBUBAJICHTEH €My OTHOCUTENbHO anaBuTa {a,b}:

aba — aab

ba —ab
abab — aabb
ab —

3.17 Boinucarh nporpaMmy s MaluHbl ThIOPUHTra, SKBUBAJICHTHYIO YKa3aHHOMY

HAM otHocutenbHo andasura {a,b}:

ab — ab ad —> aa
a) bazba 0) {bb—)bb

3.18 Hansl cienyromue yetsipe HAM:

aa—a aa —>a
HI: {ab — abc H2: {ab — abd
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B){ *b > b
%*

N aa —a
ad a H4: < ab — abd
ab — ab

d —



Kaxkue u3 3Tux aJiropuTMOB SKBUBAJIEHTHBI OTHOCUTENRHO andasuta {a,b}?

3.19 [Ina xaxnod mnapsl anroputMoB H/ u H2 mOCTpOUTh HX KOMIIO3UIUIO
OTHOCUTENIbHO andaButa {a,b} B BUJIe HOpMaibHOTO anroputma H (H=H2(H1)):

a) H1: { ba — H2: { a—bb

6)Hl: { ab >ba H2: {b>a
*a —>b*

B) HI: :b:“* H2: { ab—
_)*

3.20 3anansl cnenyroue Tpu HAM:

Hl: {ca— ac H2: {cb — be ' {ca—)ac

ch — be

SABnsercss nu anroput™ H xommosunmei anroputmoB HI w H2 (H=H2(HI))
OTHOCHUTENBHO andaButa {a,b,c}? OTBeT 000CHOBATH.

3.21 Hwmerores cnenytomue st HAM:

b *h —>a*
b — Z i ca —ar
Hi: {ab—> H2: {b—>a H}: {“ H4: IO : CTER L
b —a —*
* ab —
- L

Ol'[pe,I[CJ'II/ITB, €CTb JIM CPCAH O3THUX AJITOPUTMOB TAKHUC, KOTOPBIC ABJIAIOTCA KOMIIO3U-
nuen APYyrux. Ecan Ja, TO YKa3aTb BCC TAKHEC KOMITO3HUIINH.
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