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KOHTGKCTHO—CBO60,HHBI€ A3bIKN 1 Mal'a3uHHDbIe
aBTOMaTDbI

Kirouesble cioBa a3k, Kornmexcmmo-c60600mvlll A3bIK, Ma2a3UuHMNbL
asmomam, 2pamMmamuKra, Memod Mamemamu4eckoli WHoYKuUuL.

1 MII-aBTromarbl

1.1

Onpenenennsa

MO,HGJH)IO BI)I‘{I/ICJIGHI/II./JI7 pacno3Ha10H1eI‘/’1 KJiacC KOHTQKCTHO—CBO60,ZLHI:;IX A3bI-

koB (CFL), siBsieTcst aBTOMAT € MAra3uHHON MAMATHIO.

ITonx MarasmHHOI IAMATHIO IIOHUMAETCS CTeK. BbI T0>KHBI OBITH 3HAKOMBI
CO CTEKOM M3 Kypca MH(POPMATHKHU, HO HA BCAKUI CJIydail g CKazKy PO HEro
napy cyioB. HedpopmasibHO, cTEK — 9TO CTOIKA, HAIIPUMED TaKas KaK KOJIOJIa
kapT. PaboTaTh co cTEKOM MOXKHO CJIEIYIOIIIM 00Pa30M: KapThl MOYKHO OpaTh
TOJIBKO IIOCJIEIOBATEILHO C BEPXYIIKU KOJIOIABI — €CJIH Bbl XOTUTE BBITAIIUTD
BTOPYIO KapTy, TO CHadaJia BbI JOJXKHBI B3Th IIEPBYIO, KJIACTh KAPThHI MOXKHO
TOJIBKO Ha BepxX Koy1oabl. CKOJIBKO KapT B KOJIOJE BBl HE 3HAETe, a 3HaeTe

TOJIBKO IIyCTa KOJIOJda WJIM HET.
CDOpMaJII)HO7 1101 CTEKOM IIOHUMaETCd cjaeayrolmad CTPYKTYpPa JaHHbIX:

9JIEMEHTBI CTEKa PACIIOJIAraloTCd B MOPSIKE JT00aBICHUS, TIEPBBIA 3J1e-
MEHT, JI00aBJICHHBIN B CTEK Ha3bIBACTCH OHOM, TIOCTCTHUI SJIEMEHT, JI0-
OaBJICHHBIN B CTEK, Ha3bIBACTCS GEPLYULKOT;

oneparnust push(a) 106aBJISET JEMEHT G B CTEK, IPUIEM @ CTAHOBUTCSI
BEPXYIIKON CTEKa;

oneparnust pop() BO3BpAIAeT 3JEMEHT @, HAXOJSAMUNACS Ha BEPXYIIKe
CTeKa;

oneparnust empty() IpoBepsieT MyCTOTY CTeKa U BO3BPAINACT UCTUHHOE
3HAYCHHE, CCIIM CTEK ITYCT.
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MarazunHble aBTOMATBI BCTPEYalOTCs Ky 1a 0oJiee dailiie, YeM CTEKOBbIe, HO
Ha3bIBAIOTCS OHU MAra3smHHBIMU, IIOTOMY YTO Ha 3ape 3TOi HayKH KTO-TO 3a-
CTOJIONT HA3BAHUE CTEKOBbIE aBTOMATHI U TI0JT HUMU CTAJIA IIOHUMATHCS TaKUe
aBTOMAaTBhI CO CTEKOM, YTO aBTOMAaT MOI' IIPOCMATPUBATEL COJIEPIKUMOE CTEKA,
He MeHSS ero COJIePYKaHus, & MEHITH ero TOJIHBKO COIVIACHO MpaBUIaM paboThI
CO CTEKOM, YTO CHJIbHO MEHSIJIO KJIACC T3bIKOB, PACIIO3HABAEMBIX aBTOMAaTOM:
HanpuMep, a3bIK a"b"c" ne pacnosnaérca nu oguum MII-aBromarom, HO pac-
IIO3HAETCST CTEKOBBIM aBTOMATOM.

Teneps magmm dpopMaIbHOE ONpeieIeHre aBTOMATy ¢ Mara3mHHON maMsi-
TBIO.

Omnpenenenne 1. Mara3uHHbIil aBTOMAT COAEPKUAT CEMb KOMIIOHEHT U BbI-
rsgutT caenyomum obpasom: P = (X, T, Q, qo, Zo, 0, F'), tae

e ). — BXOJIHOI aJihaBuUT;
o [' — andaBur creka, T.e. CUMBOJIbI, KOTOPbIE MOXKHO JT00ABJISATH B CTEK;

e () — MHOXKECTBO COCTOsIHUIT aBTOMATA;

go € () — HAUAJIBLHOE COCTOSTHIE aBTOMATA,;

Zy € I' — eIMHCTBEHHBI CHUMBOJI, HAXO/SAIININCSI B CTEKE IPU HaAUAJIE
paboThl aBTOMATA;

§:Q x{XUe} xI' = 29%I" — pynkusa nepexoos;

e F' — MHOXKECTBO NMPUHUMAIOIIUX COCTOSHUIA.

B mauaze paboThl aBTOMAT HAXOMUTCS B COCTOSHHUH (o U B MAraswHe JIEXKUT
TOJIBKO CUMBOJI Zj. 38 TaKT pabOThI, aBTOMAT CIUTHIBAET OYKBY U3 BXOJHOI'O
cJIoBa (MJIH YKe He CYUTHIBAET U TOT/IA BBITIOJIHSAET E-IIEPEX0]l) U JIefiCTBYeT co-
[JIaCHO OJIHOMY U3 IIPaBHUJI Iepexojia. A MMEHHO, IIyCTh aBTOMAT HAXOIUTCS
B COCTOSHHH ¢, Ha BEPXYIIKE CTEKa JIEXKUT CUMBOJI z € [' m aBTOMaT CcUu-
TeiBaeT OykBy o. Torma aBromar Beibupaer oxry us nap (¢',7y) € 4(q, 0, 2),
[EPEXOAUT B COCTOSIHUE ¢, CHUMAET ¢ BEPXYIIKH CUMBOJI z U JIOOABJIsET B
CTEK CJIOBO 7, IPUYIEM, €CIIH Y = Y172 - . . Vn, TO 7Y, OKA3bIBAETCS CHU3Y, a i
cBepxy. ABroMar 3aBepIaer paboTy ¢ OMUOKOI, €CJI He MOXKET BBIITOJIHUTD
Iepexojl, a BXOJHOE CJIOBO €Ilé He 0OpaboTaHo.



Bruinendior jiBa Triia Mara3amHHBIX aBTOMATOB, KOTOPhIE PAa3IMYAIOTCS 110
YCJIOBUIO IPpHEMa BXOJIHOTO cjioBa. B mepBoM cirydae, aBromar P rnpuHuMa-
€T CJIOBO W, €CJIN CYIIEeCTBYeT TaKas IOCJIe0BATETHFHOCTD MEPEXO/IOB, UTO
B pe3yibraTe 00pabOTKHU CJIOBa, OH OKa3aJCd B MPUHUMAIOIIEM COCTOSHUM,
B 9TOM cJiydae aBTOMaT P gBiisieTcd donyckarouwum no 3aKA0YUMeNbHOMY
cocmoanuro. Bo Bropom citydae, aBToMaT P TpUHUMAaEeT CJI0BO W, €CJIH CYIIle-
CTByeT TaKasl 0C/Ie/I0BATEIbHOCTD EPeX0/I0B, UTO B pe3ysbTare’ 06paboTKu
CJIOBa, CTEK aBTOMAaTa OKa3aJIiCsd IIyCT, B 9TOM CJIydae aBTOMAT Ha3bIBAETCS
dONYCKAOUUM MO NYCTOMY MA2A3UNHY.

Bameuanue 1. Ecau d(q,0,z) = {(q1,M), (¢2,72) }, mo aemomam swvibupaem
00nYy U3 NAP U NPU NEPETO0C 6 COCTNOANHUE ¢ AGTOMAIM. NOMEUWAEM 6 CTNEK
Y1, @ npu neperode 6 Gz, AGMOMAM NOMEULGEMm 6 CMeK ~Yo. Asmomam He
MODICE nepetimu 6 qi, a 6 CMex NOAOHCUY Yo !

Omnpenenenne 2. Kongueypayuet MII-aBromaTa Ha3bIBAETCST 9/IEMEHT MHO-
xkecrBa () X X* x I'. Ilpm nagane paborbl Ha Bxome w aBromar P Ha-
xoauTcst B KoHbuUryparuu (o, w, Zp). 3a TakT pabOThl aBTOMAT M3MEHSIET
KOH(UTYPAIUIO, COIVIACHO IIPABUJIaM Iepexoja. Ecn aBroMar Haxo[Muics B
koudurypanuu (¢, 00, Z, ... ZoaZ1Zy) n 0(q,0, Zy) = {(q1,7) (g2,72)}, 10
aBroMaT Ju60 mepexonuT B KoHbuUryparmo (qi,v, 12,1 - .. Z12y), 100 B
(G2, v, Y2201 ... Z1Zp). Bepxylika creka B nenodke Z, ... ZyZ1Zy € I'* Ha-
XOJUTCSI CJIEBA, JIHO CTeKa HaXOIWUTCs CIIpaBa.

Ha muoxKecTBe KoHbUrypanuit agromara P BBEIEHO 0mHoweHUe Il—D, TaKoe

YTO ecjiM M3 KOoHdpuryparmm ¢; corjacHo (pyHKIuu nepexoja P ectb nepe-
XOJT B KOH(UTYPAIHIO Co, TO ¢ = ¢o. Korma scHo o KakoM aBTOMaTe HJIET
P

petb, MBI OyJIeM OIyCKaTh WHJEKC oTHOmeHusA. Tak, (¢, ov, Z, ... ZoZ1Zy) -
(g1, v,7M %01+ Z120)

Bameuanue 2. [Ipu svinosneruu maxma pabomot, a86MoMam 6ce20a CHUMA-
em cumon ¢ seprywky cmexa. Hanpumep, eciu udHauasoHo a8momam Haxo-
dunca 6 xongueypavuu (qo, av, Zy) u nepewén 6 xondueypayuro (q,v,aly),
Mo NPasu.ao, KOmopoe oH npumenun svizasdum kak (q,aZy) € §(qo,a, Zo).
Kcemamu, 6 omauvue om epammamur, 6xodnotl asdasum u arpasum cmexa
Mmozym nepecexamuvcs. To ecmw, yeaosue XN T = & we nanrazaemca.

2HO,Q «B pe3yJbTaTe» IIOHUMaeTCdA 9ITO IIO0CJIe O6pa6OTKI/I CJIOBa W aBTOMAT OKa3aJICdA

IIyCT. Eciu crek okaszasicsa OyCcT B IIpoIiecce O6pa6OTKI/I CJIOBa, T.€. KOrjga CJIOBO ereé He
OBLIO IIPOYUTAHO A0 KOHIa, TO 3TO HE O3HaA4YaeT, IYTO CJIOBO OBLIO IPUHATO aBTOMaTOM



HanoMHIM, 4TO pe@aekcusHviM U MPAHIUMUSHIIM 3aMbIKAHUEM OUHAD-
Horo ornomenusa R C A X A HasbBaeTcs MUHUMAJIBHOE PedICKCUBHOE 1
TpaH3UTUBHOEe OMHApHOe oTHolmeHue R*, comepxKaiee K. To ecth, jjs Jio-
6oro a u3 a Boimosusgercs (a,a) € R, u ecm (a,b) € R u (b,c) € R, 10
(a,c) € R*, naxe eciu (a,c) ¢ R. Kpome Toro, orHomenne R* camo mo ce-
6e SABJIFETCS TPAH3UTUBHBIM, TO €CTh, ecyu (a,b) € R* u (b,c) € R*, To u

(a,c) € R*.

Yupaxkuenwne 1. 3arajka. [louemy onmcannoe otTHomnenne obosnadaor R*7

OupegennM ycIoBue IpuéMa CJIoBa w aBToMaToM P uepe3 TpaH3UTHB-
HOe 3aMblKanue oTHomeHus . Ecaum apromar P aBisieTcs JIOIIyCKAIOIIAM
[0 NPUHUMAIOIIEMY COCTOAHUIO, TO w € L(P) Torja u TOJIbKO TOrja, Korja
(qo,w, Zo) F* (q,e,7), tne ¢ € F, v € I'*. Ecam aBromar P sBisiercst J10-
IyCKAOIINM TI0 IIyCTOMY Marasusy, 1o (qo, w, Zo) F* (¢, €,¢€), e ¢ € Q — He
00s13aTeIbHO TPUHUMAIOIIEE COCTOSTHHE.

1.2 IIpumepsl

['padpuueckn MarasmHHBIE aBTOMAaThI 3aA0TCS CJEIYIONIMM O00PA30M: JIJIs
Kazkj10ro npasuia d(q, o, Z) = (p, ) Ha Iepexojie u3 COCTOSTHUS ¢ B COCTOSTHIE
p iy T o, Z /. Ecin aBroMar NpUHUMAET CJIOBO TI0 IIyCTOMY MArasuHy, TO
HIPUHATO CYATaTh, 4T0 F = & (uiu BoBce He ynoMuHaTh F IIpU ONUCAHUU
MA).

a, Zy/aZy a,a/aa b,a/e

—( 4o q1 q2

JlaHHBIIT aBTOMAT ABJISIETCS JIOIMYCKAIONIUM I10 3aBEPIIAIONIEMY COCTOS-
HHUIO.

a, Zy/aZy a,a/aa ba/e e, Zy/e

@ b7a/€ @
—{ do

JlaHHBIIT aBTOMAT SBJIAETCS JIOIMYCKAIONNM IO IyCTOMY CTEKY.




Vupakaenune 2. Ilokazarh, 94T0 JJAHHBIE ABTOMATHI PACIIOZHAIOT A3bIK L =
{a™b™ |n > 0}.

Omnpenenenne 3. Marasunnbiit aBToMaT P sIBJISIETCSA 0eMePMUHUPOBAHHDIM,
ecJi MHOXKeCTBO 0(q, 0, Z) cojiepKuT He boJiee oJiHOrO Tipasuia Vo € X, V7 €
I'. Eciin it mexoropoit 6yksel 0, 0(q, 0, Z) # &, 10 §(q,€, Z) = &. To ects,
BCe TIepexoJibl B aBToMaTe I olpe/ieieHbl OJHO3HAYHO U B CJIydae KOrja u3
napsbl (¢, Z) ecTb e-mepexojl, TO APYIUX [Mepexo0B U3 JIAHHOM Maphl HET.

VYupaxkuenue 3. [lokasarh, 9T0 aBTOMATHI, N300paKEHHBIE Ha, JAarPaM-
MaX SIBJISIIOTCSI J€TePMUHUPOBAHHBIMU.

Kiraccuaeckum nipumepom KC-si3pikoB siBmisitorest si3pikn Juka. A nmen-
HO, 3bIKOM THIIa [),, Oy/iIeM Ha3bIBATH sA3bIK COCTOATINN M3 ITPABUILHBIX CKO-
OOYHBIX BBIpazKeHuil ¢ n TunaMu cKoOok. PopMasibHO, A3bIK [, Olpeiesén
HaJ pazMedeHbM ajadasuToM ¥ = ¥, UY, — B X, BXOAAT OTKPLIBAIOIIHACCS
CKOOKH, B Y, 3aKkpbiBatomuecs. Onpe/ienM a3bIKu JIUKa HHILyKTHBHO.

Onpepenenne 4. S3bik luka D, 3agan rpammatukoii S — €| 0,57, |5,
e ¢ € 1..n.

CK0b604HbLM UMO20M [—T0 THIIA CJIOBA W, HA30BEM 1ucIio |w|; = |w|y, —
|w|5,. Eciin w siBasieTcst TpBUIIBHBIM CKOOOUHBIM BBIPAzKEHHEM, TO JJist JIF0OO-
ro npedukca p : w = ps u gwboro i < n cupaseuso ||p|l; = 0 u ||Jwl|; = 0.
To ecTn,

w e D, =Vi<nVk <|w|,||w[l,Ek]|; =0,||w|;, =0

Vanpaxkuenue 4. [lokazarh, uro obparHOEe HEBEPHO.

2 3ajgadn

Samaua 1. A3bik L~ gBjgeTcd sA3bIKOM BCEX CJIOB C PABHBIM YHCJIOM CHM-
BoJIOB a u b. ITocTpoiite nerepmuaupoBanubiii MA, pacnosHaionmii ToT ¥xKe
S3bIK W IIPUBEIUTE JIOKA3aTEIbCTBO €10 KOPPEKTHOCTH 110 WH/LYKITHH.

Bamaua 2. A3bik /luka ¢ aByms tumaMu cKoOOK D MOPOXKIaeTCd T'PaMMa-
TUKON

S 881 (S)|[9] e



1. TTocrpoiite nHeerepmuampoBanabiii MII-aBromar, pacroznaronuit a3k Dy.

2. ITocTpoiite nerepmunupoBannblii MII-aBromar, pacnoznatomnuii 9361k D,
U TIPUBEJIUTE JIOKA3ATETHCTBO €r0 KOPPEKTHOCTU IO WHTYKITUH.

Bapaua 3. [loctpoiite MII-aBromar, pacrnosHaromii i3bIK HEMaTUHIPOMOB
HaJ1 iBOoNYIHBbIM asipasurom L\ PAL.

Banauya 4. [Tocrponts KC-rpammaruxy G, mopoxkaarortyto L wim MII-apromar
M, pacniosnaromuii L.

1. L={dVc*|i=jVi=k;ijk>0}

2t L ={w|w=wuww = u+#wv}, 10 ecth w € L HENPEJICTABIMO B BUJE UL.

Bamaua 5. Jlokaxkure, uro Kiacc KC-g93bIKOB 3aMKHYT OTHOCUTEIHLHO OTIe-
paluu rmepecevdenHnst ¢ PeryasspHbIM I3bIKOM.
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