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BIPIHIII BACBIJIBIMT' A AJIT'BI CO3

Koramael aknaparranaslpy 3amanbiHaa Madopmaruka - Computer
Science (Ecenrtey fbUIBIMBI) - €H KaXKETT1 JKOHE €H MAaHbI3Jbl FHUIBIM
oonael. OHBIMEH ajJaM KOFaMBIHBIH TEK MaTepHalJibl OHIIpICIHE FaHa
€MeC, MHTEJUICKTYaJIJIbl JKOHE pyXaHU TIPJIriHEe JIe 9Cep €Till OJapsbl
TyOereiyi  TypJEHIIpETIH 3aT II€H  DSHEPrusHbl  MEHIepreH
PEBOJIIOIMSIIAH KEHIHT1 aKnapaTThl JKMHAKTay, OHJICY JKOHE Kibepy
caJlaChIHJIaFbl PEBOJIIOIUSHBI OATaHBICTHIPAIBI.

Nudopmatuka amgamMHBIH MHTEIUICKTYaJIbl OMIPIHIET] OpTYpIIi
€CenTep/l IIbIFAPy KOHE >KEKe YAEpiCTep/al aBTOMATTAHABIPY YILiH
KacaH/bl TIIACPAE >Ka3bUIFaH IIporpaMMaliap apKbLIbl KOMITBIOTEPIE
KY3€re achIpbUIaTBIH aKMapaTThIK TEXHOJOTHUIAPIbI JKacay MEH
3epTTey ImpodaeMagapbIMeH aifHaIbICAIbI.

Uudopmaruka Texnuxanvix xammoim — Hardware (Kammoi
arcabovikmap), Ilpoepammanviy xammeim — Software (OKymcax
ocabovikmap) xKoue Mumennexmyanovlx Kammeim — Brainware

(AxbLnowr dHcabovikmap) nereH OeniMaepAcH Typaabl. byn Oemikrep
TEHMOH/I1 KOHE aJaM3aT KOFaMbIHBIH JaMYybIHBIH 3aMaHyU TaJjlalTapblHa
BIHFAMJIaHBINT OHATyFa KaOUIeTTi.

3amaHayd  aKMmapaTThIK  TEXHOJOTHsUIApJa  JIMHTBHUCTHUKAJBIK
(MOP(OTOTHUSITBIK, CHHTAKCHCTIK, CEMAaHTHUKAJIBIK KOHE COMIICY) aHaJIN3
O€H CHUHTE3 oJICTepl MaHBI3AbBl peid aTKapaabl. OPTYpJl TUIAIK
nporieccopiiap (TpaHcisTOpiap, KOMIWISITOPJIAP, HHTEPIpETaTopIiap,
KOHBEPTOpJIAP, PEAAKTOPJIAp KOHE T.0.) JUHTBHCTHUKAIBIK OmiCTEepi
KOJIJaHyFa  Heri3fenreH. Tuiaep MEH  aBTOMAaTTap  TEOPUSICHI
nH(poOpMaTHKa FHUIBIMBIHBIH 1prefii canachkl 00Jla Typa, OChl SIICTEPAIH
FBUIBIMA HETI31H KYpaJabl JKOHE TULAEPAl TYIbIpPYy MEH TaHy
MEXaHU3MICPIH 3ePTTEyMEH IIYFbUIIaHA IbI.

Tyneipy Mmexaam3mzaep (hopmaibl rpaMMaTHKAIAP) TEOPHUSACHIHBIH
Herizin XX-raceipapiy 40-50 >kpuimapbl TaOWUFM TUIEpPre apHajIfaH
JIMHTBUCTHKAJIBIK kymbicTapra OaianbicTel H. Xomckuii (N.Chomsky)
Kajgaabl. AN TaHyImBl ~ MeXaHu3Muep  (aKpIpJbl  aBTOMATTap)
TEOPUSCHIHBIH HETi3iH cout )kburaapsl M.O.Padun (M.O.Rabin), JI.CkoTT
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(D.Scott) xome B.M.I'mymkoB acanasl. Coy ke3ae TiLlaep MeEH
aBTOMAaTTap TEOPHUACHl Mporpammainay TUIAEpiH >Kacay >KOHE >Ky3ere
achIpy CAJIACHIH/IA K€H MPAKTUKAJIBIK KOJJAAHBIC TalThI.

Kazip NMHTBHUCTHKAIBIK OJICTEPre HETI3JACITeH TEeXHOJIOTHSIIBIK
HKAOJBIKTAP/IbIH KOJIAaHYybl KOMakThl apTThl. Omnap TaOuru TUIAEPAi
OHJICY KYHenepiH, COHbIH I1iHAe opdorpadusuiblK TY3€TKIIITEPI],
MOP(hOJIOTUSIIBIK KOHE CUHTAKCUCTIK Tajljlay, MarblHAJIbI 137Iey MEH
menrM  KaObUigay — OKyWenepiH, — COHbIMEH  KaTap,  Ceilley
TEXHOJIOTUSIJIAPBIH Kacay Ke3iHAe KOJIJaHbulaabl. JlereHMeH omapibl
cayaTThl JKOHE THIMJI KOJJaHy MaljajiaHyIIblIaH, €H KeMiHe, oJyap
HET13/IeJIETIH MaTEeMaTUKAJIBIK TEOPUSIHBI OLTY/I1 Tajam eTel.

¥YChIHBIIT ~ OTBIPFAH OKYJBIK 9p KbUmapel  WMHopmaTuka,
AKnapatThlK Kyienep, Ecentey TexHUKAachl >XoHE MPOrpaMMAIIbIK
KaMTbIM MaMaHJbIKTapbl OoibiHIIa JI.H.I'ymuneB ateinmarsl Eypasus
VITTHIK YHUBEPCUTETIHIH aKMapaTThIK TeXHOJOTHsIap (aKyJIbTEeTiHIH
CTyJAE€HTTEpl MEH MAaruCTpaHTTapblHA OKBUIFaH JOPICTEp HETI31H]IE
YKa3bLIJIbIL.

OKyJBIKTBI  JaiibIHAayFa Ma3MyHbl HH(pOpMaTHKa MaMaHIbIFbIHBIH
Kbl OUTIM Oepy MEMJICKETTIK CTaHJapThIHA COMKeC OONaThIHIAN OKY
OachUIBIMIAPBIHBIH, JKOKTBIFBI ce0en 0omabl. COHABIKTaH OKY MpOIECIH
TOJILIKKAHAbl KaMTy VIIIH aBTOpFa, IIHAE Olp FaHAa YFbIM OpTYpIl
TEPMUHJIEP, AHBIKTAMAJIAp XKOHE Oenruieyjepre ue OoJaThlH,  TYpIl
oneOueTTep MEH HWHTEPHET PeCcypCTaphlH MaijianaHyra Typa Kenmi. by
xKargaid Oip yFbIMFa TeK Olp FaHa TEpPMHUH, aHbIKTaMa >KoHe Oeri
naiiaJjaHaThIH OChl OKYJIBIKTHI Ka3y MJIESIChIHA OKEINII COKTHIPJbL. ABTOP
OCbl  VCBHIHBUIFAH  OKYJBIKTBIH  OKBbUIATBIH TOH  OOMBIHIIA  OKY
0aChUILIMIAPBIHBIH, JKETICICYIIUIITIH JKOHIEYTe *KoHE OIpAel YFbIMAAPIbIH,
TEPMUHJIEPIH, AHBIKTAIYJIAPbIH KOHE OeNruieysiepiH OlpbIHFAll eTyre
MYMKIHJIIK OepepiHe YMIT apTajpbl.

Oky wMarepuaiablH Oepy METOAMKAChl OKBIpMaHAbl TUIACP MEH
aBTOMATTap/iblH KJIACCUKAIBIK TEOPUSCHIHBIH 1preii (akrtigepi Typaibl
anTyFa JKOHE OKBLIATHIH CaJlaJaFrbl TYKBIPBIMAAPIBI JAJIENJIEY 9/IICTEpIMEH
TaHBICTBIPYFa, COHBIMEH Karap, OHbl KaHJaiaa Oip MbICAIIapMEH

KaOJIbIKTayFa Heri3enreH. Teopemanap AoNeneyepiHiH, OapibEbl KYbIK
.



KOHCTPYKTHBTI CHUMAT aiajbl, COHABIKTAH OJap MpaKkTUKara maiiiasibl
MaTepuan oepei.

OKyJIBIK OpBIC JKOHE Ka3ak TUIIEpiHe Oipae Ma3MyH bl Ka3bLIIbI
KOHE OJ1 yII JeHreinai Oec OeJIMHEH >KOHE ojcOueTTep Ti3IMIHEH
TYpabl.

Bipinin 6emiMJie OKyJIBIKTa KOJJAHBLUIATBIH Oeriieysep, YFbIMaap,
TYCIHIKTEp, KbICKApTyJIap, MaTeMaTHKaJbIK HETI3ep JKoHE TUIIep/i
aHBIKTAy MEXaHU3MEP1 TAIKbLIAHAIbI.

Exinmn OemimMae peryisipiblK TULAEPIAl TYABIPYIIb MEXaHU3MIEP
(peryJIpJIbIK KUBIHIAP, PETYJISPIBIK OPHEKTED, PEryJISApIIbIK aareopa,
peryJiApibIK  TEHJACYJIep MEH OJIapJblH JKYWeci, OH  CBI3BIKTHI
rpaMMaTHKa), pPEeryJISIpJIBIK ~ TUIIEPJl  TaHYIIbl  MEXaHU3MJIEp
(GeiimeTepMUH/II J)KOHE ACTEPMHUH/II aKbIPJIbl aBTOMATTAp KOHE OJIAPIIbIH
SKBUBAJICHTTIr), PEryJSIpibIK TULIEPIiH KacueTTepi (perysspiibik
OPHEKTEP, OH CHI3BIKTHI IpaMMaTHUKajIap >KOHE aKbIPJIbl aBTOMATTAP/IbIH
SKBHUBAJICHTTUIIr) JKOHE OJapJblH  aJTOPUTMJIIK  IpoOsieMaapsl
KapacTbIpabl/bl.

Yuriamr 0eiMie KOHTEKCTICI3 TULAEPAl TYJbIPYIbl MEXaHU3MIEP
(koHTEKCTI-00C rpamMMmaTHKajgap), KOHTEKCTICI3 TUIACPAI TaHYIIbI
MexaamMaep (OeimeTrepMuHII MEH JCTCPMHHII CTEKTI aBTOMATTap
YKOHE OJIapJblH SKBHBAJICHTTLIII), KOHTEKCTICI3 TUIAEPAIH KacueTTepi
(koHTEKCTI-00C rpaMMaTHUKaIApMEH CTEKTI aBTOMATTAPIbIH
OKBUBAJICHTTUIIT) JKOHE OJApJbIH alTOPUTMIIK  TpoOJieMaiapsl
oepiieni.

TeprtiHil GesiMae KOHTEKCTI TULAEPAl TYABIPYIIBI MEXaHU3MIAEP
(KOHTEKCTI-ToyeNli TpaMMaTHKajiap), KOHTEKCTI TUIACpIi TaHYIIIbI
MEXaHU3MIEP (OetimeTepMUHII ~ MEH  JETCPMHHII  CBHI3BIKTHI
IICHCYJICHTCH aBTOMATTap OHE OJIapIbIH SKBUBAJICHTTIIIT), KOHTEKCTI
TiIAepAiH  KacueTTepi  (KOHTEKCTI-TOyeNi TpaMMaTHKamap JKOHE
CBI3BIKTBHI INIEHEYJICHIeH aBTOMATTAPIbIH SKBHBAJICHTTLIIr) JKOHE
OJIApJIbIH aJTOPUTMJIIK TpoOIeMaaphbl Ka3bUIa Ibl.

becinmi  OemiMze  mieHeysneHOEreH — TUIAEPAl  TYIbIPYLIBI
MexaHu3Maep (IeHeyJaeHOereH TpaMMaTuKaiiap), IICHEYJeHOCTeH

TIIACPAI TaHyIIbl MexaHusmaep (OeHaeTepMHUHAI JKOHE IACTCPMUHII
8



TeropuHr  MamuHajIapbl  JKOHE  OJIAPABIH  JKBUBAJICHTTLIIIr),
HIeHeyJIeHOereH Tiaaep iy Kacuerrepi (leHeyaeHOereH rpaMMaTHKaIap
KOHE CBI3BIKTHI IIICHEYJICHI'CH aBTOMATTaP/IbIH SKBUBAJICHTTLIIr) JKOHE
OJIapbIH AJITOPUTMIIK TTpoOIeManapbl YChIHBLIAIBI.

OJ1e0ueTTep Ti3IMIHAEC OKYJBIKTBIH OKBITY MaTepHaIapblH KypFraH
Ke3/lc TMailajlaHbUIFaH KaJIlbl OJCOMETTIK KO3Jep KOPCETUITeH.
OnapaplH 1IIIHJAE KEH TapajaraH MoHorpadusiap, OKYJBIKTap, OKY
Kypaiaapbl koHe Oackamap Oap. COHIBIKTaH OCHI OKYJIBIK MOTIHIHAC
oJlapra TiKeJeH cliaTeMe *KacaablHOaraH.

OKyJnBIK ~ CTyJACHTTEpre, MarucTpaHTTapra, JIOKTOpPaHTTapFa,
OKBITYIIIBUTApFa, FAILIMIAPFa KOHE TUIAEP MEH aBTOMATTap TECOPUSICHIH
©3JIIT1HEH OKBIN O171eM JiereH OapIiblK a3aMaTTapra apHaJIFaH.

OKyJnbIKKa OaiIaHBICTBI OApJIBIK €CKEPTIEIep MEH YCBIHBICTAPIbI
MbIHa e-mail ofipicke xibepyre 6onaapl: sharalt@mail.ru.

ABTOp:
[IIOPIITEAN AnThiHOEK OMipyIIbl
TE€XHHUKa FhUIBIMJIAPBIHBIH JOKTOPHI, TIpodeccop,
Kazakcran PecnyOnuKkachIHbIH MEMJIEKETTIK ChIMIIBIFBIHBIH
JaypeaTsl



EKIIII BACBIJVIBIMT' A AJIT'BI CO3

Ochbl OKYJBIKTBI KailiTa OacyFa OHBIH KOKEHKECTIrl Heri3 OOJIIbI,
cebeb1 oraH cypaHbIC OachbuiMak TYrul, ecyae. OkblpMaHAapIbiH Oy
OKYJIBIKTBI KiTamxaHajapia Ta0a ajaTblHa KapamacTaH, oJjap OHBI
JTYKCHJIEpJICH caThIll ana ajmaijpl, ce0eOl OHBIH 1-I11 OachlIBIMBI a3
0ousiipl. by skargait aBTOPAbI OChI OKYJIBIKTHI KaiiTa OacyFa Oi caljibl.

Ochbl OachbUIbIMIAa MEHIH aJIFalllKbl OWBIM KOFApbla KOPCETIITeH
1-mi  OGachbUIBIMHBIH ajFbl CO31H ©3reprney Oonael. bipak coran
KapamMacTaH, MEH OKYJbIKTa 3aMaHyW TUIMIK MPOIEeCCOpapibl
(konBepTepiiep, BepudHKaTOpIap, pEAAKTOpIAp, TPaHCIATOpJIAp,
KOMITWJISTOpJIap, MHTEPIIPETaTOpiIap JKoHE Oackaiapibl) Jkacay YIOiH
KOKET TUIIEp MEH aBTOMATTApJbIH Iprefii  JKoHE  KOJAaHOasbI
npobJiemManapbl KApaCThIPhLUIAIbl IETEH/ 11 KOCTHIM.

OpbOip maparpad anapiHAA OKY MaTepHaJbIH  KypacThIpyna
nalganaHpUIFaH one0u TYMHYCKalap MEH HHTEPHET pecypcTapbhiHa
clTeMe OepuIreH.

OKyJbIK €H alJabIMeH '"AKMapaTThlK >KOHE KOMMYHUKAIUSIIBIK
texHojorusiapbl” (AKT) OarbITBIHAAFBl OPTYPJI MaMaHIBIKTAPbIH
CTyJCHTTEPIHE, MarvucTpaHTTapbiHa AKOHE JIOKTOpPAHTTApPbIHA
ycoiHbuTanbl. ConbiMeH Katap, ol AKT-mamanmapbiHa (aHATHTHKTED
MEH TpOoTrpaMMajiayIibuIapra), OKBITYIIbUIAPFA KOHE OKBIMBICTBIJIAPFa
naianel 6ona anaabl. COHBIHAA, OKYJBIK (opMaiiabl TULIEP KOHE
aBTOMATTapMEH  JKYMBIC  JKAaCaMThIH  JKOHE  3aMaHyu  TUIAIK
npolieccopiapibl kacay TEXHOJIOTHSIAphl Typalibl KeOipek Ouirici
KeJIeTiH 0apJIbIK agamaapIbl KbI3BIKTHIPYbI MYMKIH.

ABTOp OCBI OKYJBIKTBIH 2-I111 OaChUIBIMBIHBIH aJIFaIllKbl YJTICIH
eJIeyJIl JKaKcapTyFa Oarajibl €CKepTIHEIEpP MEH YCBIHBICTAp OEpreH Mmikip
oepyuiuiep
0.0. AnmamoBka, T.3.KasueBke, Y.A. TykeeBke KOHE OKYJIBIKTHI
TeXHUKAIBIK penaknusuiarad  3.Kanepkeeara, A.CaragueBara o3
aJFBICBIH OLIIpei

ABTOp:
[IIOPITIBAN AnteinGex OMipyiisl

10



I. TUIAEP MEH ABTOMATTAP HEI'I3AEPI

I.1. beariseyJiep, yFoiMaap sKoHe KbICKApPTYJIap

byn Tapayna

naajgaHaTelH ~ Oedriaeynep, YFbIMIAp JKOHE

KbICKapTyJIap KapacThIPbLIa/bl.

1.1.1. bencineynep

byn maparpadgTa maiinanaHaTeiH Oenriieysep, oJapAblH aTayJaphbl
KOHE KOJAaHbUIbIMBI Oepinenl, onap I.1.1-kectene kepceTuireH.

I.1.1-kecre. benrineynep.

Bearineyaep ATayaapsl jKIHE KOJIAHBLIBIMbI

1. = TeHaiK: CoM )KaKTarbl IIIaMaHbIH OH JKaKTarbl IIIaMara
TEH €KEHJIT1H KepceTeIl

2. + TeHCI3OIK: COJI JKAKTarbl IIaMaHbIH OH J>KaKTarbl
1aMara T€H eMeC eKEeHJIIrH KepceTel

3. € TuiCTIIIK: COJ JKaKTarbl IIaMaHBIH OH JKaKTarbl
IaMara THUICT1 eKeHJIIT1H KepceTei

4 ¢ THICTI eMECTIK: COJI KaKTarbl [IaMaHbIH OH >KaKTarbl
[aMara THUICT1 eMEC €KEH/JIITH KopCceTe/Il

5 7] boc xublH: KuBIHOA Oip g€ Olp  BIEMEHT
OOJIMANTHIHABIFBIH KOPCETE1

6. € boc Ti30e: Tizbeme Oip age Oip  CHUMBOI
OOJIMANTHIHABIFBIH KOPCETE1

7 {c} boc Ti30enep KUBIHBL: KUBIHHBIH 3JIEMEHT1 Olp FaHa
00c Ti30€ 00JIaTBIHBIFBIH KOPCETE/I1

8. . Kerik: Ti30enep apachlH akblpaTyFa KOJIJAHbUIATHIH
KOHE KOJITay KeCTEeCiH/Ie KOl 0ap, Oipak dKpaH MEH
Oacmara IIbIKKaH1a KOp1HOCHTIH TaHOa

9 C Kipy: con »xakTafbl I1aMaHbIH OH >KaKTarbl IlIaMara
KIpETIHITH KepceTei

10. 2 KamTy: con  Kakrarbl IIAMAaHbIH OH JKaKTarbl

IIaMaHbl KAMTHTBIHJIBIFBIH KOpCeTe i
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11. @ [Ipedukc: conm xakTarsl Ti30€ OH KaKTarbl TI30€HIH
AJIIBIHFBI 111T130€ec] 00IaThIHABIFBIH OEHTIIEH Il

12. 23] [TocTdukc: oH KakTarbl TI30€ COM JKaKTarbl TI30€HIH
COHFBI 1111T130€c1 00JIATHIHABIFBIH OEITIIIEN /1

13. U YHuBepcyM: Oe€irui TUOTErT OapiibIK IIaMaiapbl
KaMTHTBIH I1aMa

14. N Kublibicy amMasibl: COJ  JKaKTarbl IIAMaMEH OH,
’KaKTarbl IaMaHbIH KUBUIBICYBIH KOPCETEII

15. U Bipiry amainsl: coJl JKaKTarbl IIaMaMEH OH >KaKTaFrbl
[1aMaHbIH O1pIry1H KepCceTe/Il

16. \ AWBIpBIM aMaJIbl: COJI JKaKTarbl IIaMaJiaH OH
»KaKTarbl IaMaHbl albIPFaH/Ibl (aIFaH/Ibl) KOpCeTedl

17. X JlekapTThIK KOOEUTIH/II: COJI >KaKTarbl IIaMaMEH OH
YKAKTarbl IaMaHbIH Typa KOOCUTIHIICIH KepceTe/ i

18. Tipkecy - KOHKaTeHalUs aMajibl: €Ki HeMece OJiaH
aMasiapablH TIPKECIH KopceTe/Il

19. \% Tannay - TU3BIOHKIIMSA aMaJibl: €Kl HEMEce OJlaH KoIl
mamManiapblH 0ajaMachlH KepceTel

20. * WUtepanss amanbpl: 1IaMaHblH =~ ©31HE-631  ecell
TIpKECYJEPiHIH OipiryJsiepiH KepceTeal

21. + OH uTepanus amaiabl: 00C eMec maManapabiH 031He-
©31 ecelll TIPKECYJIepIHiH O1pIryJIepiH KOpCeTe/Il.

22. <,> Bypeimrama  Jkakiia: — YFRIMJIAPJIBIH  aTayJiapsl
YKaKIIaHbIH 1111H]I€ €KeHJIIT1H KepceTe/Il

23. {.} HNpex xakmra: MIHACTTI AJIEMEHTTEPl KaKIIaHbIH
1II1HAE KopceTe/Il

24. [,] Tik oxakma: oKakma I0MHAe MIHAETTI  eMec
AIEMEHTTEPI1 KopceTe Il

25. o Epexe aWbIpbIMBL: COJ KarblHAA AHBIKTAJIATHIH
9JIEMEHT, ajl OH KafblHAAa AHBIKTAFBIII JJIEMEHTTEP
OpHaJaCaThIHBIFBIH KOPCETE/I1

26. = IpIFapbIMIBLTBIK KaTBIHACKI: rpaMMaTrKa

CpC)KGJICpiH KOJIJaHYBIMCH QJIBIHATBIH COJI KaKTarbl
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TI30€MEH OH >KaKTarbl T130€ apachIHAaFbl KATHIHACTHI
KepceTeni

217. 1 Crek TYOlH KOPCETKIII: CTEKTE eITeMe JKOK
CKEeHJIIT1H KepceTel

28. -, bacel MeH asifbIH KOPCETKIIITEP: TACMaHbIH COJ KakK
IIETIH KOHE OH JKaK MIeTIH KopceTe Il

29. |= ABTOMATTBIH KECKIHJIep1 apachIH/IaFbl KaThIHAC

30. L(G) G rpaMMaTHKAaChIMEH TYBIHIANUTBIH TiJT

31. L(M) M aBTOMATBIMEH TaHBLIFaH T1JI

32. = AHpIKTaMa OOWMBIHIIIA: COJI JKAFBIHIAFBl OOBEKT
aHbIKTaMa OOMBIHIIIA OH >KaFbIHIaFbl O©PHEKKE TCH

I.1.1-mbICcanaap:

1. A=B xa3ybl A mamacbiMeH B 1amackl TeH eKeHITH OUTIIpe/I.

2. a€A >xa3ysl a mamacel A 1mamachiHa THICTI €KEHIITTH OUaipe/.

3. ACB xa3zysr A mamacel B mamaceiHa KipeTiHIITIH OU1A1Ipe .

4. AUB xa3zysl A mamacbeiMeH B mamace! 01piryin ouiaipesi.
5. A-B xa3ysl A mamackiMeH B mmamachk! Tipkecyi Ouiaipeni.

I.1.1-Ttanceipmanap:

1. A nmramaceiMeH B maMachIHBIH TEHCI3AITIH KA3bIHbI3.

2. a mamacsl A ImamMachIHa THICTI EMEC €KEHIITIH Ka3bIHbI3.
3. A mamacsel B mamachiH KAMTUTBIHIBIFEI JKa3bIHbI3

4. A mamaceiMeH B 11amachlHbIH KMBUIBICYBIH JKa3bIHBI3.

5. A mramaceiMeH B miamachIlHBIH TIK KOOEHUTIHIICIH Ka3bIHBI3.

6. A mamMachIHBIHBIH B 1m1amMachkiHa KipeTiHIITIH Ka3bIHbI3.

I.1.1-cypakrap:

1. boc »ubIH Kanai oenrijgenemi?

2. Boc Ti30enep kubIHBI Kanai oenriieHe?

3. MiHAETTI 37IeMEHTTEP KaJlail kepceTuie i?

4. TacmanblH 0achl MEH asFbl Kajlail KepceTiie 1 ?
5. IlIsFapbIMIBLIBIK KATHIHACHI Kajlal KepceTinemi?
6. Tanmay amaisl Kajai kepceTiaeai?
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1.1.2. ¥zeimoap

byn mnaparpadrTa KOJJAHBUIATBIH VYFBIMIAP JKOHE  OJIapJIbIH

TYCIHIKTEMENEP1 KapacThIpbliraH, onap [.1.2-kecrene KenTipuireH.

[.1.2-xecte. ¥FeIMpaap.

Ne |  ¥¥piMaap TycinikTemeJiep
1. |A6cmpaxmuoino | Tini TAaHUTBIH HEMECE TYPJICHAIPETIH alITOPUTMIIK
asmomam Kyue
2. | Oninobu bipHopceHi OenrineiTin CHMBOJIIAPABIH 00C emec
aKbIPJIbI YKUBIHBI
3. | beiimepmunan | backa TypaKkThl HEMeCE allHbIMAJIbI I1aMaliap
apKBUIBI aHBIKTAJIATHIH alfHBIMAJTBI IIIaMa
4.| boc emec bip nemece OipHelie ay1inOU CUMBOJIBIHAH
mizoe KypaJaThbIH T130€
5. | boc orcuvin Kypambiaga 0ip 1e 61p 2JIeMEHTI KOK KUBIH
6. | boc mizoe ONinouaiH 61p 1€ CUMBOJIBIH KAMTHIMANUTHIH KOHE
V3BIHJIBIFBI HOJITE TEH T130€
7. | Kemix Ti30enepai 6ip-OipiHeH alibipyFa KOJIaHbLIATHIH
CHMBOJI
8. | Jlunesucmuxa | TinaepaiH TONTAPBIH KOHE OJapAbIH apachIHIAFbI
KACUETTEPIH 3€PTTEUTIH FHUIBIM
9. | Momin CumBonaap Tizoeci
10. | Cemanmuxa | MaTiH MeH MarbIHa (MOH) apachIHAFbl COMKECTIKTIH,
CUTaTTaMaliaphbl
11. | Cemuomura MarbIHaIbl CHMBOJIOB JKYMECI )KOHIHJIET1 FBLIIBIM
12. | Cumeon Tiunaig eH ki 0e1IHOEUTIH CHHTAKCUCTIK O1pJIiri
13. | Cunmaxcuc | TinaiH MakcaTbl MEH MIHJIETIHE TOYEJICI3 MaFbIHAJIBI
MOTIH/IEP/I1 AHBIKTAUTBIH epeKesiep
14. | Tanwr2viw Katicel Oip onminbuie OepinreH Tl - Tiz0enep
KUBIHBIH TAHUTBIH a0CTPAKTHIJIBI aBTOMAT
15. | Tepmunan O3/iriHeH aHBIKTAIaThIH CHMBOJI (opim, nudpa,
apHayJbl TaHOA)
16. | Tiz0e bepinren ominbuaer: CMMBOIAAPABbIH aAKbIPJIbI T130€Tr1
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17.| Tizoe
V3bIHObLEbI

Ti30exeri cuMBoOJIAap CAaHBIH KOPCETETIH QYHKIIHUSA

18.| Tin

benriii KypbsUlbIMAaphl XKoHE MaFbIHAIApbl Oap
aKbIPJIbI TI30€JIep KUBIHbBI

19. | @opmanowv

cpammamuxka

dopMmanibl TULL Ty1apaThblH MAaTEMATUKAJIBIK JKYHe

I.1.2-mpIcangap:

1. MamHaneIK TULAIH o1noui 0 MeH 1 KubIHBIHAH TYpPa/ibl.

2. KnaccukanbIk JIaTbiH oJ1inOui 26 opinTeH Typaibl.

3. Opbic ominOuiHiH 0apIBIK OpinTepl ABIOBICTAP 1B OCATIIEMEH/I1.

4. benrepmunangapra «Ceitiem», «Ce3», «Opinm» YFbIMAAPbI

JKaralbl.

5. Tepmunangapra 0,1,3,4,5,6,7,8,9 xaraspr.

I.1.2-tanceipmasnap:

O 00 NN A W —

. T130€ YFhIMBIH O€pIHi3.

. JINHrBUCTHKA YFBIMBIH O€PIHI3.

. belitepMuHan yreIMbIH O€piHI3.

. TaHBIFBIII YFBIMBIH OCPIHI3.

. @opmanapl rpaMMaTHKa YFBIMBIH O€piHi3.
. OJIIOU YFBIMBIH OEpiHi3.

. AGCTpaKThUIBI aBTOMAT YFBIMBIH O€pIHI3.
. Boc &UbIH YFBIMBIH O€piHi3.

KeTik yFeIMBIH O€piHi3.

10. CeMmaHTHKA YFBIMBIH OEPIHI3.

I.1.2-cypakrap:

1. T130€ Y3bIH/IbIFbI JIETEH HE?

2. boc 1130€e nereH He?

3. boc xubIH Jered He?

4. Ketik nerex ue?

5. Tin neren ue?

6. ®opmanael rpaMMaTHKa JIETEH He?
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7. Tany1isl AereH He?
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1.1.3. Kvickapmynap

byn mnaparpadTa KOJJaHBLIATBIH KBICKAPTYJap MEH OJapJbIH

alIbLIBIMAAPBI KapacThipbliraH, onap I.1.3-kectene GepinreH.

I.1.3-kecte. KpickapTymnap.

Ksickapryaap AbLIBIMAAP
1.| A4 AKBIpJIBI ABTOMAT
2.| BAA beiineTepMuni akbIpabl aBTOMAT
3.| BCA beiineTepMunai CTEKTI aBTOMAT
4.| BCIIA beiineTepMuHi ChI3BIKTHI MICHEYJICHI'€H aBTOMAT
5.| BFTM beiinerepmunai ThIOpUHT MallIMHACKI
6.| 444 JleTepMuH/I1 aKbIPJIBI ABTOMAT
7. ACA JleTepMUH/I1 CTEKTI aBTOMAT
8.| ACILIA JleTepMUH/I1 CHI3BIKTHI IIEHEYJICHT'€H aBTOMAT
9.| ATM Herepmunal TeIOpUHT MallIMHACHI
10.| KbI KontekcTi-00c rpammaTuka
11.| KI’ KonTekcTi rpammartuka
12.| KCI’ KonTekrici3 rpammaTuka
13.| KTT’ KonTtekcTi-Toyenai rpaMmmaTuka
14.| OCr’ OH CBI3BIKTBHI TPAMMaTHKA
15.| PXK PeryspibIk xKubIH
16.| PO Peryssipiiblk epHEK
17.| CA CTexTi aBTOMAT
18.| CcCr Co CBI3BIKTHI TPaMMaTHKa
19.| CllIA CBbI3BIKTHI IIIEHEYJICHT'€H aBTOMAT
20.| TM ThIOPUHT MalIMHACHI
21.| LU [Ileneynenberen rpaMmaTHKa
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I.1.3-mbIcanaap:

. ®I' — popmanasl rpaMMaTHKa.
. KJI — xoMIbrOTepITiK TUHTBUCTHKA.

MJI — maTeMaTHKaIbIK JIMHTBUCTHKA.

. TAT — Tingep MeH aBTOMATTap TEOPHUSICHI.
. PA — perymspnbIk anreopa.

. KBI" — koHTeKCTI-00C IrpaMMaTHKa.

. BAA — GelimerepMuH/il aKbIpIIbl ABTOMAT.
. OCT" — OH CBI3BIKTHI TPAMMATHKA.

. IIT" — meneynenOereH rpaMMaTHKa.

10. PO — perynsipasiK epHEK.

I.1.3-Tanceipmanap:

O 0 3 N L AW N~

. belrimerepMuHAl aKbIPJIbl aBTOMATTHI KbICKAPTHIHBI3.

. Herepmunai TeIOpUHT MallIMHACHIH KbICKAPTHIHBI3.

. CoJ1 CBI3BIKTHI I'paMMaTUKaHbI KbICKAPTHIHBI3.

. CBI3BIKTHI IEHEYJIEHIeH aBTOMATThl KbICKAPTHIHBI3.

. llleneynenbereH rpaMMaTUKaHbl KbICKAPTHIHBI3.

. CTeKT1 aBTOMATThI KbICKAPTHIHBI3.

. betinerepmunal ThIOpUHT MaIlIMHACHIH KbICKAPTHIHBI3.
. KonTekcrici3 rpaMMaTUKaHbl KbICKAPTHIHBI3.

. CBI3BIKTHI IIICHEYJICHT'E€H aBTOMAT KbICKAPTHIHBI3.

10. OH CBI3BIKTHI TPaMMaTHKAaHbI KbICKAPTHIHBI3.

1.1.3-cypakrap:

1. ACHIA neHni 61naipesa?
2. KCT" neni 61naipeni?

3. IAA neni 6unaipeni?

4. bCIIIA neni oinaipesa?
5.
6
7
8
9

KBI" Heni ounaipesai?

. PO Heni 61naipeni?

. BTM neni 6inaipeni?

. Perynsapasik anrebpa HeH1 Outaipei?
. PerynsipiibIk sKubIH HEH1 Ouaipeai?
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[.2. MaTteMaTHKAJIBIK Herizaep
1.2.1. ZKuvinoap s>icone onapoazel amanoap

byn maparpadTta JKMBIH YFBIMBI KApacTHIPBLIAIBI, OJapaarbl
amajaap JKoHe OJIapJIbIH KaCHeTTepl amiblaajbl, MbICATAap YCHIHBLIAIbI,
TarceIpMaap oepiieni, cypakrap Koubliane [14,17,22,27,28,33].

1.2.1.1-anvikmama. Kuvin nen Kaiicel Oip TummeH (OenriMeH)
XbIpaJaThIH JIEMEHTTED KUHAFBI.

KublH aHBIKTamMachkl €Ki Typae Oepiieni: OapiblK 3JIEMEHTTEpPiH
KOpPCETy HeMece OapiibIK SJIEMEHTTEPIH CHUIaTTay apKbUibl. JKubIH
3JIeMEHTTepl upek {oHe} JKaKIIaHbIH IIIiHAC KOPCETUISII.

KubiH wmHAEKCTepl Oap HeMece >KOK YJKEH JIaThIH opinTepMEH,
AJIEMEHTTEp Killll JaThIH OpINTEpPMEH Hemece apad 1udpaapbIMeH
oenruteHeal. Mpicasibl, HaTypad CaHAapbiHBIH KUbIHBI N opimiMeH,
OHBIH dJIeMeHTTep1 1, 2, 3,... apad mudprapeiMeH OeNnriIeHe .

MpbiHa a€A (a€A) xaszbackl @ djeMeHTI A >KUBIHBIHA Kipei
(kipmeiini) gereHai Oiunmipesi.

1.2.1.1-MbIcanaap:

1.bapnbeik Tepic eMmec OYTiH caHaap HaTypal CaHAap >KUbIHBI
Oomabl.

2.0 = {0, 1}, myana D KubIHBIHBIH D3JEMEHTTEPI TEK KaHa
kepcetiirex 0, 1 TypakThl 1maMaiapbl 00J1aIbl.

3. X = {x: x>0}, myanma X >KUBIHBIHBIH JJIEMEHTTEPI TEK OH
alfHBIMAaJIBI IIaMasap X 0oJaibl.

bapibIK skubIHAAD 1IIIHE €K1 albIPBIKIIA KUBIHIAP €PEKIIeICHE]:

1. 9 — 60c scuwin 6ip ne Oip dAEMEHT KaMThIMAN/IbI.

2. U — yuusepcan owcuvin (ynusepcym) KapacThIpajaThIH THIITETI
(moHIiK 0OJIBICTAFBI) OAPJIBIK SJICMEHTTEP/II KAMTHIN/IBI.

Teopusira  KaTbICTBI ~ YHHUBEPCYM  JITGH  OCBHl  Teopusaa
KapacThIpbLIAThIH 0apJIbIK 00BEKTIIEP/Il KAMTUTBIH KUbIH.

Mpicanbl, yHUBEPCYM OOJIBIT:

1) caHmap TeopusChIHIa — OapIBIK OYTiH CaHap YKUBIHEI,
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2) Timgep TeopusAChIHIA — OepiareH oiinouaeri OapiblK cesnep
JKUBIHEL

3) reomerpusga — N-OJIIEMII T'€OMETPHUSIBIK KCHICTIKTE OapJIbIK
HYKTEJIEp KUBIHBI.

1.2.1.2-anvikmama. A XUBIHBIHBIH KyaTbhl OHBIH JJEMEHTTEPiHIH
caHbIHa TeH 00J1a/bI )KOHE 01 [A| apKbUIBI OCITICHIIS/I].

1.2.1.2-mbicanoap:
1.19| = 0.
2.Erep A={a, b, c, d, e}, ouna|A| =5.

|.2.1.3-anvikmama. Meiini exi A xone B xuplHmapel OepiyiciH.
Conpa oylapja Keeci aMmayiapbl aHbIKTayFa 00JIa Ibl.

(1) A xone B xubiHmapbIHBIH Oipicyi A Hemece B anemMeHTTEpiHEH
typaael: AUB = {x : XEA V x € B}.

(2) A sxxoHe B sxubIHIapBIHBIH Kublibicybl A xoHe B aneMeHTTepiHeH
typaapl: ANB = {x : XEA & xE B}.

(3) A KUBIHBIHBIH  MOJbIKMBIPYbL U YHUBEPCYMBIHBIH
AJIEMEHTTEPIHEH TypaAbl KOHE A KUBIHBIHBIH  3JIEMEHTTEPIH

KaMTBIMaWIbI.

A =X XeU &xgA}.

(4) A xoHe B KMBIHAAPBIHBIH aibipmacbl A KUBIHBIHBIH
AJIEMEHTTEPIHEH Typaabl KOHE B KUBIHBIHBIH  2JIEMEHTTEpIH
KaMTBIMaMNIbI.

A\B={x:xeA & x¢B}.
(5) A xoHe B »KUBIHIAPBIHBIH CUMMEMPUSIbIK AUbIPMACHL TEK KaHa

A JKUBIHBIHBIH BHGMGHTTCpiHGH HeMmece B KU BIHBIHBIH BJIGMGHTTGPiHGH

typansl: AAB={X: (XxEA&X&B)V(XEB&Xx&A)}.

20



(6) A xome

KHBIHIAPBIHBIH 3JEMEHTTED ChiHapbiHaH Typaasl: AxB = {(a, b) : a€A

& beB}.

B KuBIHIOApBIHBIH miKk KobOeumyi

A xoHe

(1) — (3) amanmapein Diinep-Benn mguarpammacel (1.2.1-cyper)
apKbUIbl OHitHeneyre Oosanbl. OHnma yHuBepcyM U TiK TeOTOYpHIII
apKbUIbl, all A >xoHe B xublHIaphl meHOepsiep apKblUIbl OCHHEICHIEH.
Hotwmxkenepai epekineney yiIiH ITPUXTEY KOITAHBLIIAbI.
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Mynaa A men B sxubiHmapel U yHHBEpPCYMBIHBIH 1HIKHBIHIAPHI
6omampl xxoHe 01 A € U, B € U nem xa3putans (1.2.2 kapaHsI3).

(1) — (3) amanmapbIH TEK €Ki JKHMBIHAA FaHA eMec, CaHbl N 0OJIATHIH

A1, Ay,..., Ay )KUBIHIApBIHA 1a aHbIKTayFa OoJanbl, MyHaa NEN & n >

2.

A1, Az, ..., An KUBIHIAPBIHBIH O1piryi ObLTall aHBIKTaTabl:

A Ao AU A

A1, A2, ..., An KUBIHJAPBIHBIH KUBLIBICYBI ObLIal aHbIKTala bl

A Ao An=( ) A

A1, Az, ..., An KUBIHIAPBIHBIH TiK KeOeuTiHmici (@i, a2, ..., an),

a1€AL,a2€EA,,..., an€A, TypiHIe OONaThIH KOPTEKISP KUBIHBI PETIHJIEC

aHBIKTAJIAbI, TFHU

A1 x Ay x ... x Ap={(a1, az, ..., an): a1€EA1 & a2€A &...& an€AN}



Mynna, erep A1= A= ... = An= A, 10 AxAX..xA=A" — nopeixe.

1.2.13-meicanmap: Meiini A={a, b, ¢, d, e, f}, B = {c, d}, conna:
AuB={a,b,cd,e,f}
AnB={c,d};
B xB={(c, ), (c,d), (d, c), (d d)};
A\B ={a, b, e, f};
AAB ={a, b, e, f};
A yauBepcyM U kamaii OonaThIHABIFBIHA TOyeNai. AMTaNbIK,
erep U={a,b,c,def h} onma A ={h}.
EHal  KUBIHIAPIBIH KECTeNiK Oepuly oJICIH JKOHE oJiapJiarbl

© gk~ wbdpE

amangapasl kepceryre oosansl. Meim U, A € U xone X€U OepliciH.

|.2.1.4-anvikmama. A XUblHBI YIIIH UHOUKAMOPALIK (DYHKYUS JCT
IA(X) QyHKIMSACHIH aliTa bl, 01 ObLIal aHBIKTAIa bl

_ (1, erep x € A
[a(x) = {0, erep x ¢ A

Cousiven: a2 U—>{01}.
A € U xone B € U yuin mbiHa Kacuertep 6ap:
I A(X)=1g(X)<=>A=B;
| A(X)<1(X)=>ACB;
1 2(X)=1-1 A(X);
| Ae(X)=1 a(X)+1(X)—1 a(X)-18(X);
I e (X)=1a(X) 18(X);
I as(X)=1a(X)—1 a(X)-1 5(X);
| ang(X)=1 A(X)+18(X)—21 a(X)-158(X).

Nunukatopnap |.2.1-kecte apKbUIbl OEpiireH.

|.2.1-xecte. UHaukatopaap.
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xeA|xeB| xeAuB |[xeAnB|xeA\B|x¢ A|xeAAB
0 0 0 0 0 1 0
0 1 1 0 0 1 1
1 0 1 0 1 0 1
1 1 1 1 0 0 0

JKubingapaarel amangap Kejecl KacueTTepre ue 0oaibl.

|. bipiey, Kusiibicy Jicone ativlpma:.

1) AU@ = A — Hen KacHerTi,

2) AUA = A — UIeMIIOTEHTTIK;

3) AUB = B, erep A-HbIH OapJIbIK 2JeMeHTTEepi B-MeH KaMThLICA;
4) AUB = BUA — KOMMYTaTHUBTIK;

5) (AuB)UC = Au(BUC) = AUBUC — accormaTHuBTIK;

6) ANY = A — HeJIIIH KaCHETI;

7) ANA = A — HIEeMIIOTEHTTIK;

8) ANB = A, erep A-HbIH OapJIbIK 2JeMeHTTEpl B-MeH KaMThLICA;
9) ANB = BNA—- KOMMYTaTHBTIK;

10) (AnB)NC = An(BNC) = ANBNC — acconnaTuBTiK;

11) Au(BNC) = (AuB) N (AUC) — TuCcTpUOYTHUBTIK;

12) An(BuUC) = (AnB) U (ANC) — nucTpuOyTUBTIK;

13) An(B\C) = (AnB) \ (ANC) — nucTpuOyTHBTIK;

14) AUA = U — TONBIKTEIPY KaCHETI;

15) An A=g- TOJIBIKTBIPY KACHUETI,

16) Aw B =A "B — ge Mopras 3aHsl;

17) AmB=AUB _ ne MopraHn 3aHsl,

18) A = A _ UHBONIOTHBTIK;

19) A\ O = A — aliplpMa KacuerTi;

20) A\A = @ — aiipIpMa KacHeTi;

21) AB=ANA=0- aliblpMa KacHuerTi;

22) B\A = BN A= B\ (BNA)- aiiblpMa Kacueri;
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Il. Cummempusnvix aiivipma dcane mix kobeumy:

1) AAQD = A — Hel KacHeTi;

2) AAA = O — uAEMIIOTEHTTIK;

3) AAB = (AU B) \ (ANB) — cuMMeTpHsUTBIK aliblpMa KaCUETi;
4) AAB = BAA — KOMMYTAaTHBTIK;

5) (AAB)AC = AA(BAC) = AABAC — accoluaTuBTiK;
6) (AUB)*xC = (AxC) U (B*C) — nucTpuOyTHBTIK;

7) AX(BUC) = (AxB) U (AxC) — nuctpuOyTHBTIK;

8) (ANB) xC = (AxC) n (B xC) — nucTpuOyTUBTIK;

9) AX(BNC) = (AxB) N (AxC) — nucTpuOyTUBTIK;

10) (A\B)xC = (AxC) \ (B *C) — nuctpuOyTHBTIK;

11) Ax(B\C) = (AxB) \ (AxC) — nucTpuOyTHBTIK;

1.2.1.4-mpicanmap: Meiimi A={1, 2}, B={a,b}, C={+, -}. Conna
muctpuoytusTik (AUB)UC = AU(BUC) = AUBUC Obutaii 6omajbl

({1.2}u{a,b}) U {+, -} ={1.2}u({a,b})u{+ -} = {1,2}u{ab}u{+}.

|.2.1-xarTeIry. Meitm A={1,2,4}, B={3,4,5,6}. AmaiabI opbIHJA:
1) AnB;

2) AxB;

3) A\ B;

4) AAB.

|.2.1-cypakrap: Keneci cypakrapra skayarn OepiHi3:

JKubpma nered ne?

Kusinnap kanai oepinemni?

OMOe0an KubIH JereH He?

ImoxmbeIH Kanai aHbIKTaIaab]?

Oiiniep-BeHnH nnarpammacsel JereH He'?

bipiry ymin Oiinep-Benn quarpammacs! Kanaid kepinei?
KublHIapIbIH TIK KOOSUTIHIICI Kajald aHbIKTaIa Ibl?

O N Ok whE

JKubiHaapabIH aibipMachl Kajdad aHbIKTaIa bl ?
9. XubiHaapaplH CHMMETPHSIIBIK allbIpMAachl KaJlai aHbIKTaTa1b1?
10. ) KubiHaapIbIH MHAUKATOPIBIK (YHKITUSACHI Kajlali aHbIKTaJIa bl ?
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11.Jle Mopran 3aHbl HE KepceTei?

12.Erep A={1,2,3}, B={3,4,5}, onna {1,2,3,4,5} kanaii mpiraasr?
13.Erep A={1,2,4}, B={4,3,2}, onna {2,4} xanaii mpiraapi?
14.Erep A={1,2,3,4}, B={3,4,5,6}, onna {2,4} xanaii mpiraapi?
15. JIucTpuOyTUBTIK JIETE€H HE?

16. AcconuaTuBTIK JACreH He?

17.KoMMyTaTUBTIK JI€T€H HE?

1.2.2. Kamuvinacmap scane onapowt deiineney adicmepi

byn naparpadTa KaTbiHac YFBIMBI KOHE OJIAP/IbIH OCiTHeNey aticTepi
KapacThIPbIIAAbl, MbICATAP YCBIHBUIAABI, TamcChpMasiap Oepinesi,
cypakTap KoibLianel [14,17,22,27,28,33].

|.2.2.1-anvikmama. Erep A xone B Oip rana TunTi >kublHiap 0osica,
OHJIa KeJIeCl KaTbIHACTapAbl €HI13yre 0O0JIA Ib:

1) A = B: A mey B, erep A men B Oipaeit anmeMeHTTepcH TypCa,
OyJ1 A ')KUbIHBI B )KMBIHBIHBIMEH TEH OO0JIATBIHBIFBIH OLIAIPE/I];

2) A € B: A kamumoiraowr B, erep A-HbIH 31eMeHTTEpl B-Fa kipeTin
0osca, 6y A KubIHBI B-HBIH iuorcubinbl 00IaTBIHABIFBIH OLTIIPE];

3)A c B: A kaman xammoiiaoer B, erep A-HBIH OapJibIK
aneMeHTTepl B-ra kipeTiH OoJsica xoHe A meH B teH Oonmaca, srau B-
HbIH KeuOip nsnementept A-fa kipMmeiai, Oyn A KublHbl B-HbIH
MeHWIKMI iudiCUubIHbl OOJATHIHIBIFBIH OUTIIPEIi.

Hon oceinaii kammuoer A 2 B xone xaman xammuoor A DO B
KAThIHACTAPBIH aHBIKTayFa 00JIaIbl.

JKorapeizia eHaipiinren =, € xoHe C KaTbIHACTaphbl TiK KOOCHTIHI1
A XB-HbIH IIDKUBIHAAPHI €KEHIITIH OHAM Oaiikayra 00abl.

CoHbIMEH, K€3 KEJIreH KAaThIHAC OENrill 3aHMEH E€pPEKIIETIHIeH TIK
KOOCUTIH/IHIH KaHaail-1a O1p 1MDKUBIHEI 00JIa bl IET €CENTEYTe.

|.2.2.1-eckepmne. boc xublH (J Ke3 KENTreH aKbIpJibl >KHUBIHHBIH
MEHIIIKT] 1IILKABIHBL 001a1bl.
1.2.2.1-mbIcangap:
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1) erep A={a,b,c}, B={b,a,c}, onna A=B;
2) erep A={1,2,3,4}, B={3,1,4,2}, onga A C B;
3) erep A={1,2,3}, B={3,1,4,2}, onga A c B.

1.2.2.2-anvikmama. Meiini A1, Ay, ..., An — Oip-OipiHeH e3releniri
MIHACTTI emec KaHjaii-ga Oip >kubiHzaap, nN>1. Conga A1, A, ..., An
YKUBIHIAPBIHAAFBI N o/1iemoi KamuvlHac T MbIHA 1IIKHABIH]IBI aiiTa bl

RS A1 X Ap X ... X Ap,
MyHaa Ri— Aj-zeri yHapiabl KaThIHAC, R2 — A;, A, -neri OMHAapJIBI
katbrHac, R3 — Ag, Ao, Az ymTik KateiHac Ha A1, Az, Az )KOHE T.C.C.

A OKUBIHBIHAAFBI OpOIp Oipiik KameiHac OHBIH 1MDKWBIHBIHBIH
CUNIATTBIK KacueTi Oosanmbl. A  SKUBIHBIHAAFBI  OapiblK  Oipiiik
KAThIHACTAPABIH JKUBIHBI A-Jarbl OapiIbIK IMDKHBIHIAPIBIH KUBIHEIMCH
COHKec KeJeal.

1.2.2.2-mbIcaginap:
1.Rl =

2. Ri:{n|ne N &Nn<100} 6Gipnik xarbiHacer 100-gen ki
HATypaJl CaHIaPAbIH KUBIHLIH aHBIKTANIbI;

3. R,={n|VkeN(n=2*k)} Gipnix karbiHacel xyn HaTypai
CaHapAbIH KUBIHBIH aHBIKTANIbL;

3.R,={n|VkeZ (n=2*k+1)} 6ipnik  karbimacel TaK  OyTiH

CaHAapAbIH KUbIHbIH aHBIKTaﬁI[BI.

1.2.2.3-anvikmama. Exinik KamvlHac SKUBIHIAD  ChIHAPBIHIA
aHBIKTAJIA/IBI )KOHE YIII 9JIICTIH OlpeyiMeH OeiHeeH/I1:

1) npepuxcmix scazba — KaTblHaC TaHOACHI C€KUIIK KATBHIHACTHIH
aNIBIH/IA JKa3bLIabl,

2) ungpuxcmix dicazba — KaTblHAC TaHOAChl CKUIIK KaThIHACTHIH
OpTachIHa Ka3bLIaIbl;

3) nocm@uxcmik dcazba — KaThIHAC TaHOACHI €KUTIK KaThIHACTHIH
COHBIH/IA JKa3bLIaIbI,
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DIIeMEHTTEp ChIHAPBIHIA aHBIKTAJIFaH €KUIIK KaTBIHACTHI KECTEMEH
OeitHeneyre Oomaabl: KOJJAp CHIHAPABIH OIPIHIII 3JIEMEHTIHE COMKec,
OaraH/ap ChIHAPJIBIH €KIHII SJIEMEHTIHE COMKEC, all HAKThl AJIEMEHTTEP
apachIHAa KaThIHACTHIH OOJIYBl apHayJbl CUMBOJI «1» HeMece OackamMeH
OenruIeHe .

1.2.2.3-mbIcasigap:

1.Erep acsA men beB ekimik xareiHac R-me Oojica, OHIA OHBI
ObLIai Jxa3yra 00JIaIbl.

Rab — npedukcTik xa30a;
aRb — nHDUKCTIK Ka30a;
abR — moctdukcTik xazoa.

2. Erep A = {ay, ..., ar} men B = {by, ..., bs} xupiHmapse! eximik
KaThiHac R-me 6oJsica, oHna onbl kecte (1.2.2-kecte) apKbuibl OcitHeneyTe
oomamel. Mynma ai (i=1,2,...,r) xommapmen, b; (j=1,2,..., )
OaranmapMmeH, aji ajRbj kaTeIHACHIHBIH 00J1ybI 1-MeH OenriacHe i

|.2.2-xecte. Exinik KaThIHAC.

R b1 b2 ee bs1 | Dbs

ai 1 1

az 1

ar-l 1 oo 1

ar 1

1.2.2.4-anvikmama. S xubIHBIHIAFBI R €K1I1K KATBIHACHI.
1) peghnexcuemi, erep oap0Oip SES yiriH SRS opeIHIaiCa,;
2) mpanzumusmi, erep ke3 keiareH S, t, UES ymnia SRt men tRuU-man
SRU mibIkca;

3) cummempusinel, erep ke3 kenreH S, t€S ymin SRt-gan tRS mibikca;
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anmucummempusiivl, erep aRb xone bRa-nan a=b meikca.

|.2.2.4-mbIcannap:

1. Cannapaa aHbIKTaJdFaH > KaTbIHACHI PE(IESKCUBTI €MEC.

2.Cangapna aHBIKTAIFaH =, >, > KaTbIHAcTapbhl TPaH3UTHUBTI
OoJ1aIbl.

3. Canjapia aHbIKTaJIFaH = KaThIHAChl CUMMETPHUSIIBIK 00JIaJIbl.

1.2.2.5-anvikmama. Exinik xateiHac R oxsusarenmmix xamwvinac
JIen  artamanbl, erep ol  PedICKCUBTIK, TPAH3UTUBTIK  KOHE
CUMMETPHSIIBIK KACUETTEP 11 KaHaFaTTapabIpca.

S KubIHBIHAAFBI OpOIp SKBHUBAJICHTTIK KAThIHACKA OCHI KHBIHJIBI
ceibaitnac TonTapra O6esyiH Oipeyl FaHa CoMKec Keme/l.

1.2.2.5-MbIcajigap: «=» KaTbIHAChl OAapJIBIK CaHJIBIK >KUbIHIAPHIH/IA
SKBHMBAJICHTTIK KaThIHAC 00JIaIbl, MbICAJIbI, Ke3 KeareH K, m, NEN yiiriH:
— pedaeKCuBTIK: N = N;
— TpaHSI/ITI/IBTiK: kK < m men m < n kareliHAChIHAH K < N IIBIFAIBI;
— CHMMETPHSIIBIK: U3 K = m ciexyer m= K,

1.2.2.6-anvikmama. Kannmaii na S )KubIHBIHAAFEI R €KUIIK KaTBIHACKHI
apakioix pemmey KaTbIHACHI JEI arajlajbl, erep oJ pedIeKCUBTIK,
TPaH3UTHUBTIK YKOHE AHTHCUMMETPHSIIBIK KacHeTTep/Ii
KaHaraTTaHIBIpaThIH OoJICa.

|.2.2.6-mbIcangap: Apakiaik peTTey KaTbIHACTaPhl KeJIeCiIep:
1) < xaTbIHACHI KeHOIp KUBIHAAPABIH IMDKABIHAAPHI YIIIiH;
2) < KaTbhIHACHI HATypaj CaHap >KUBIHBIHA;

3) > KaThIHACKHI OYTiH CaHIAp KUBIHBIH/IA.

1.2.2.7-anvikmama.

1. Apakiziik peTTey KaTblHachl 0ap A KHUBIHBI apaxidik pemmenzet
orcubin Jien atananel. Jlomipek alTcak, apakifiKk peTTENTreH KUBIH JIeT
<A, R> kocarbiH aitaawpl, MyHaa A — XublH, R — A >KUBIHBIHJIAFbI
apakijJiiKk peTTey KaTbIHACHI.

28



2. Erep apakimik pertenareH A >KHBIHBIHIAFGI a )kKoHE D ay1eMeHTTepi
apacbiHaa R apakifik peTTey KaTbiHAchiHa KaThIcThl aRD Hemece bRa
OPBIH aJica, OHJA CANIbICMbIPLIMObL LTI aTallajIbl.

3.Erep A >KUBIHBIHBIH K€3 KEJITr'eH €Ki a koHe b ameMeHTi apakimik
perrey R KaTblHAchlHA KaTBICTHI CaJIBICTBHIPBIMALI Oojica, oHaa A
YKUBIHBIHJIAFbI apaKiIiK PETTEY CHI3BIKTHIK PET JICII aTalaibl.

4. ApakiJlik PETTENAreH KHUBIHJAFBI OpOip SIEMEHTTEpP KOCaFbl
CaJIBICTBIPBIMJIBI 00JICa, OHJA OJI CbI3bIKMbL pemmesieel JHCUublH HEMECe
mizbe nen atanaibl.

5. Erep apaxifik peTtenreH A >KUBIHBIHBIH a jkoHe b siementrepi
apachlHJla CIIKaHJali apakiJlik peTTey KaThblHAChl OpBIHIAIMaca, OHAA
oap  canvicmulpvimcolz  Aen  atanaapl.  CalbICTBIPBUIBIMCHI3
AJIEMEHTTEPiHIH Oap O0JIybl «apaxidik pemmeieet HCuvlHy TEPMUHIHIH
MarbIHAChIH TYCIHIIPE/II.

1.2.2.7-MbIcainap:

1. < kateiHacel Oap HaTypasl caHAapAbH KUBIHBI N apakimgik
PETTENTeH >KUBIH, OapJbIK HAaTypad caHjap < KaTbIHAChIHA KAaTBICTHI
CaJbICTBHIPBUILIMILI KoHE N Ti30e OoJapl.

2. = KaTbIHACBl Oap OapybIK HAKTHI CAHJAPJBIH YKUBIHBI CHI3BIKTHI
peTTeNreH JKUBIH O0o0jaapl, OapibIK HAKTBHl caHAap = KaThbIHACHIHA
KATBICTBI CATBICTBIPBIMIIBI OOJTa TbI.

3. Meitm A — apakifik perrey KaTblHacTapbl <, =, > aHbIKTaJFaH
[0,1] kecinmicinaeri HAKTBIMOHII (PYHKIUSIAP KUBIHBI OOJICHIH, COHIA
f(X)=X xxone g(X)=1-X 371eMEHTTEPI CATBICTHIPHIMCHI3 OO0JIAIBI.

|.2.2.8-anvikmama. Meiini A — apakiiik peTTeiNreH XKublH, B —
OHBIH 1IDKUBIHEI, SFHU A 2 B. Conna:

1) A >KMBIHBIHAAFbI B KUBIHBIHBIH momenei (dicoeapavl) Koipvl AL
ke3 kenreH beB ymia a<b (b < a) opblHAQIATBIH a€A 3JIEMEHTI
aTanaipl;

2) aeA smeMeHTi A KUBIHBIHIAFEI ey Kiwi (e yaker) IETl aTajiajibl,
erep a ocel A JKHBIHBIHBIH ©31HJe momenei (scozapewt) Koip 0oJICA.

3) acA nsnemeHTi A KUBIHBIHAA MUHUMALObl (Makcumanowl) nem

atanajel, erep b < a (a < b) opeiHmanareiagait be A 6o1maca
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A KUBIHBIHBIH €H Kiin (eH YJKEH) BJIEMEHTI OChI YKUBIHIAFbI
KaJIFbI3 MUHUMAJIII (MaKCUMaIIIbl) OOIaIbl.

1.2.2.8-mbIcannap:

1. A KUBIHBIHBIH OApJBIK 1HKUBIHAAPBIHBIH KUBIHBIHAA JKaJFbI3 €H
Killll 2JIEMEHT ¢J JKOHE €H YJIKEH 2JIeMeHT A-HbIH 631 00J1a/bI.

2. Harypan canmap >KuUbIHBIH/A €H Kilill 37eMeHT 1 O6ap, an eH yJIKkeH
DJIEMEHT JKOK.

3. byTiH canaap >KMBIHBIHJA €H Killll, €H YJIKEH, MUHUMAaJIbl KOHE
MaKCUMaJ bl SJIEMEHT OOJIMaiIbl.

A xoHe B KUBIHIAPBIHBIH dSJEMEHTTEpl e3apa  OipMaHOI
catikecmixme 0onaabl, erep opOip siaeMeHT a€EA ymnH Oenriai Oip
3aHJIBUIBIKIICH KaJIFbI3 FaHa aeMeHT DEB colikec Koiibliaca jxoHE apOip
beB tek 6ip raHa aEA saeMeHTIMEH calikecTikTe 6oiica. Erep A skone B
KUBIHJAPHl JJIEMEHTTEPIHIH apachblHlIa e3apa OIPMOHJII COMKECTIK
OpHATBUIATBIH OoJica, OHma oyiap axsusarenmmi (mey Kyammol) Al
aTayapl.

1.2.2.2-eckepmne. Exinik xkareiHac <R, A, B> uplHmap yuririMmexH
oepiryl MyMmkiH, myHaa RCAxXB — kareiHac rpaduri xoHe oy ObLiaid
*as3puianl (@, b) € R Hemece aRb. Conjia MpIHaIap aHbIKTaAIA b

Anvixkmany oonvicor: Dom R = {x€A: 3yeB(X, y)ER};

Oseepy ooavicol: Run R = {y €B: IxeA(x, y)ER},

Kepi kamuinac: R = {(y, X)€B xA: (x,y) € R};

Komnosuyus kamoinacor: REAXB, SEB XC

R-S = {(x, 2)€AxC: 3yeB [(XRy) &(ySz)]}.

1.2.2.9-anvikmama. FTSX XY ekinmk KaTeiHACHl X-TeH Y-Ke (yHKyus,
nen aranansl, erep Dom R = X xone (X, Y)€f, (X, 2)ef = y=z.

Oyukius f: X—-Y:

1) cropvexmusmix nen atananpl, erep ke3 kenreHn YEY yunid Y=Ff(X)
oonateiHaait XEX Gap Oosica, srau VYEY AXEX(Y= f(X));

2) unvexmueémik IEN aTajlaibl, X1, X2EX VIIIH X17£X2 OOJIFaHIbIKTaH
f(x1)#f(x2) mbikca, sraU VX1EX VX2EX (X17£X2 = f(X1)#f(X2));
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3) buexkmusmix JIem arajlaabl, e€rep OJ CIOPBCKTHBTIK JKOHE
WHBEKTUBTIK OoJICa.

Kes  kenreH  exkunik  (QYyHKUMSIMEH  YIITIK  KaThIHACTHI
OaliaHpICTypyFa 00J1abl, MbIcaibl, erep ekiaik Gynknus f(X,y) Oepince,
ouga onel z=f(X)y) OGomarempaii ymTik Kateiac R3(X, Y, Z)-men
OalyaHbICTyFa O0JIa/bI.

1.2.2.9-mbIcanimap: Meiim X, Yy, ZEN — Harypan caHzap J>XOHE
f(x,y)=z exinik pynkums Oepiicid, coHaa:

1) erep X TeH 3, Yy TeH 5, Z TeH 8, an f Kocy amanbi+06oiica, oHaa
f(X,y)=z opubIiHa 3+5=8 nmem »ka3aabl >koHE OHbIMEH 8 = 3+5 OoaThIHaal
Add(3, 5, 8) ymTik KaThIHACKIH OalIaHBICTYpyFa 00JIa bl

2) erep X TeH 8, Yy TeH 2, Z TeH 4, an T Oemy amainsl: Ooiica, oHaa
f(x,y)=z opubiHa 8:2=4 nerm jxa3aabl )koHE OHBIMEH 4 = 8:2 OoJaThIHIAN
Dev(8, 2, 4) ymuTik KaTbIHACHIH OaiJIaHBICTYpyFa 00JIaIbI.

Keit6ip X, ¥ €N ymia Gexy aManbIHBIH HOTHKECI OYTIH CaH eMec
CKCHJII >KOHE COHJBIKTAH oOJIap YINH ym opbiHael Dev(x, Yy, 2)
KaThIHACHl OPBIHAAIMANTBIHABIFEI Oenriii. COHABIKTAaH MYHIAW CaHap
YIIIH HOTHXKENEp JKalblHa KOCBIMIIIA IIAPTTAp aHBIKTATYhI KAXKeET.

1.2.2.10-anvikmama. A  XubIHBIHZarbl R KaThIHACHIHBIH
MPaH3UMuUemix myusvlkmanaysl Jen R-1a1 1MDKUBIH peTiHAE KaMTUTBIH
OapJIbIK TPAH3UTUBTI KaTbIHACTAPBIH KUBUIBICYBIH alTansl (Hemece R-
i IIDKUBIH PETiHIe KAMTHTBIH MUHUMAJIIBI TPAH3UTUBTI KaThIHAC).

TpaH3UTUBTI KaThIHAC K€3 KEJTeH KaThlHAC YIIiH Oap Oomaabl. On
YIIH Ke3 KEJreH TPAaH3UTBTI KAThIHACTAP >KUBIHIAPBIHBIH KHUBLIBICYbI
TPaH3UTUBTI €KeHIH eckepeiiik. Conmaii-ak bonee Toro, R KaTbIHCHIH
KAMTHUTBIH TPAH3UTUBTI KaThIHAC MIHAETTI TypAe O0ap Oomabl.

TpaH3UTUBTI TYUBIKTAJIBI KeJIeCl KaCUETTepre ue 00Jiaibl:

1)PednexcunTi KAThIHACTBIH TPaH3UTHUBTI TYMBIKTATYbI
pedaekcuBTi Oojanpl, ceOedl TPaH3UTHUBTI KaThIHAC  AJIFAIIBIKbI
KaTbIHACThI KAMTH/IbI;

2)CUMMETpUSIIBI  KATBIHACTBIH ~ TPAH3UTHBTI  TYHBIKTAIYbI
cummeTpust Oomanbl. Jlerenmei, Meii TpaH3UTUBTI KaThiHac aRb Oap

0oiceH, aemMek aRxi, X1RXy, ..., XnRb OonaTeiHmai Xi, X2, ..., Xn Oap
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0onazael. blpak R KaThIHACBIHBIH CUMMETPUSIIBIFBIHAH DRXn, XnRXn-1, ...,
X1Ra mbiranel, cornpikTad bRa.

3)TpaH3UTHBTI TYHBIKTATy aHTUCUMMETPHSUIBIKTBI CaKTaMaibl,
meicanbl, {a, b, ¢} xubmbiHgarsr KaTeiHactap {(a, b), (b, ¢), (c, a)}
YIIIIH.

4) TpaH3UTUBTI KATBIHACTHIH TPAH3UTHBTI TYUBIKTATYbl — OHBIH €31,

R*=R*UR? «kareimacein, wmynHma R%={(e, ¢€): &€A} «xeiine
peIEKCUBTI-TPAH3UTUBTI  Jeial, JereHMeH Je  '"TpaH3UTHUBTI
TydpikTany'" gen R*  yirapeuiraH. Ojerre Oyl KaTbIHACTApJbIH
apachIHa albIPMAIIBUIBIK MapIbIM/IBI OOJIMAalIbI.

1.2.2.10-mbIcannap:

1.Ke3 kenred NEN y1riH N = N opbIHIAIA]IBL.

2.Ke3 kenren a, b, CEN ymin a<b men b<c 0ojca a<c mbIrasl.

3.Ke3 kenren X, YEN yiiid X=Yy 6oJica Y= X MIbIFabI.

4. Erep A— kananap >KubIH 00Jica KoHE oJiapja " X-TeH Y-Ke aBTO0yC
MapmipyThl 6ap" nmereH XRY KaThiHAchl Oepiiice, OHJa OYJI KaThIHACTHIH
TPAH3UTHUBTI TYHUBIKTAYbI "X-TE€H Y-K€ aBTOOYCIEH KETYyre MYMKIHIIILIIK
Oap" perenmai OUTIIpe/.

5.Erep R*=R

1.2.2-karreiry. A={a,b}, B={0,1}, C={c,2} Oosca MbIHAHEI
aHBIKTA:

1) A=B,;

2) A cB;

3) AcB;

4) A\B;

5) A xB;

6) AAB;

7) AuB)xC;

8) Ax(BuUC);

9) (AnB)xC;

10) Ax(BNC);

11) An (BUC);
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12) Au(BNnCO);
13) A\(BUC);
14) (A\B)NC.

1.2.2-cypakrap:

KatpiHac neren He?

bipiik KaTeiHAC Kanail aHBIKTamaabI?

Eximik KaTbIHACTa KaHIIA )KUBIH KAThICAIbI?

Eximik KaTbIHAC KaHIal KaCHETTEpre He?

Exinik kaTeiHac Kanau oepinesi?

ApakiJiiKk peTTiK JereH He?

AHBIKTaTy OOJIBICHI IeTeH He?

O3repy 00JIBICHI JIET€H HE?

OyHKIMS Kaiail aHbIKTaIaab1?

10 KaTtbiHacTap KOMIO3UIUSICHI KaJlall aHBIKTAIa bl ?
11.KepineTi mapThl HEAEH TYpaabl?

12. ) KubIHHBIH KyaThl KaJlail aHbIKTaIa/1b1?
13.Kusiaaap OipirysepiHiH KyaTbl HEJICH Typaabl?
14.KuplH1ap KUBUIBICYBIHBIH KyaThl HEACH TYPaIbI?
15.KublHap Tik KoOeUTyJIepiHiH KyaThbl HEJCH TYPaabl?
16. Exi1 >KUBIHHBIH DKBUBAJIEHTTIT KaJlall aHBIKTAJIA bl ?
17.Kannaii )KubIHIap TeH KyaTThl 00121617

18.Kanpgait a1eMEeHTTEpP CalbICTBIPHIMCHI3 00J1a b1 ?

©CoOoNoOR~WNE:

19. ChIBBIKTHIK PET JIETECH HE?

1.2.3. Cumeonoap, mizoenep srcane onapoazel amanoap

byn mnaparpagra cuMBoimap MeH TI30enep KapacCThIpbLIAbI,
OJIapJlaFbl aMaJlIap aHBIKTAIAbl KOHE OChl amasAapAblH KacUeTTepl
TaJKbUIaHAbl, MbICAJJAAP VYCBHIHBLIAJbBI, TalChlpMayiap MEH CYpakTap

oepinemi [1-9,11-18,21,25,27-32].

1.2.3.1-anvikmama:
1. CuMBOI nem Ke3 KeNreH TUIAl aHBIKTaraHOarbl MUHUMAJIIbI
O1pJIIKTI alTadbl.
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2. CumBoOnap pETiHIE TEepMHUHANJAAp — ©3/IINHEH AaHBbIKTAJIFaH
TYpakThl IIaMaiap Hemece OelTepMuHaIgap 6acka CUMBOJIIAP apKbLIbI
aHBIKTAJIFaH aifHBIMAJBI IaMasap 0oja anaibl.

3. Tepmunan gen opintep, uudpiap >KOHE apHAyJbl TaHOanap
(amanmap, sxaKiianap, THIHBIC Oelrijaepi koHe T.0.) aTajgaibl.

4. beutepMuHangap Jen KaHgad Jga Oip YFbIMJABI O€NriIeHTIH
Mopdemaep, Jiekcemanap, Co3ep, CollieMaep KoHe T.0. aTanaibl.

1.2.3.1-kenicim.

1. TepmuHan ataybl ©31HIH MOHIMEH Oepiiel.

2. belitepMuHan araybl Killll TPEK opinTepiMeH Oepinenal, OHbBIH
MHJEKCl 0ojanbl Hemece OoyMaiabl, HMHJIEKCTEp peTiHae mudpiap
HEMeECe KIIIl JJATbIH OpINTEP1 aabIHAbI.

bepinren cuMBOIIapMEH XKYMBIC ICT€Y YIINIH OChI CHMBOJIIApAa
aHBIKTAJIFAaH aMalijap KOJJAaHy KEepeK, ajl Ke3 KeITreH aMaliJbl KOJJdaHy
YII1H OHBIH GHbIKMAMACHIH, Oel2ineyin )KOHEe Kacuemin 011y KaKeT.

CumMBoJIIapa aHBIKTAIFaH aMajap apKbUIbl CHMBOJIIBIK OPHEKTED
Kypeutagbl. CHMBONIBIK OpPHEKTEpPAl OHJACY YINIH CHUMBOJIIBIK
amMaJIapIbIH KacHeTTepl nmaiaanaHbuiaasl. by Kacuertep onapiapabiH
OPBIHAATYBIH KEHIIACTII, KaparmaibIM1ai Ibl.

CumBonmapaa xypacmulpy amaiaapbl aHBIKTaJIFaH, oJlap €Ki
CHUMBOJIJIaH Oip CUMBOJIJBIK IlIaMa alyFa MYMKIHAIK Oepei.

Kypactbipy aMangapbIHbIH 1IIHIE €H KapanalbIMbl KOHKAMeHayusl

[

(mipkecy). OnerTe Oy aman ‘-’ TaHOACBIMEH TaHOACBHIMEH OCNriacHe/l
’KOHE OHBI €Kl CHMMMBOJIJIBIK @ MEH f IaMallapblH/la aHBIKTAlIbI. ATl a
CUMBOJIbI MEH f# CUMBOJIBIHBIH TIPKECY HOTHKECI P 00JIaJIbl XKOHE MOHI o
MeH f MoHJEpiHIH TipKeci 00Jia/ibl )KOHE OJ1 ObLIall Ka3buianabl a-f = .
Mynzaa a meH f mMoHaepi Oip TepMHUHAII HeMece TepMHHaaap Tiz0eci
OONaTHIHABIFEIH ~ ecKepTKeH  koH.  COHBIMEH,  CHMBOJAApJaH
KOHKAaTCHAIIMSI aMajibl apKbUIBI OpTYpii mizbenep (cozdep, owconoap)
KypacToipbiianbl.  KoHkaTeHarusi amanbl — Ti30eneple  aHbIKTaTybl

MYMKIH, OHBIH HOTHKEC1 Tarbl 1a Ti30€ 00Jabl.
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TONBIKTBUIBIK YIIIIH CUMBOJIJIBIK IIaMajap JKUBIHBIHAA «OoC mizoex
JIeTl aTajaThiH a0CTpaKThUIbI IMama eHpaipiaenal. boc Tizd6e Oip ae Oip
CHUMBOJIJIBI KAMTBIMAM/IBI )KOHE ‘€’ apKbUIbI OCITIICHE/].

1.2.3.1-eckepmnenep:

¢
.

1. CuMBOIIBIK ©pHEKTEpIe -’ aMaJIbIHBIH TaHOACHI Ka3bLIMaNIbI,
OJI TeK aMaJblH KaCUETIH aHbIKTaraHja, 0Oacka amMajJMEH IaTacThipMay
YIIIH Ka3bUIaJIbl.

2. boc T30 CUMBOJJIBIK IIamMajiap JKUBIHBIHJA  CaHJap
YKUBIHBIHAFBI HOJIJIIH POJIIH OPBIHAANIHI.

Keneci KypacTelpy amainbiHa ousvionkyus (mayoay) amaibl )KaTasl,
ol ‘V’ apkplibl OenruieHeni. Exi OepiiareH a xoHe ff CUMBOJAApbIH/IA
aHBIKTAJIFAaH TaHJAy aMaJibIHBIH HOTHXECl, MOHI o HeMece ff MOHIHEH
KYypaJFaH, Y CAMBOJIbI 00azpl, of1 @ V B = y Aen ka3buiaapl. MbIcabl,
erep a Ti30eciHIH MOHI ‘poOoT’, anm f Ti30eCiHIH MOHI ‘KOMIIBIOTEP’
OoJica, oHaa p TI30ECIHIH MOHI ‘pOOOT’ HEMEce ‘KOMITbIOTEp’ OOJIaIbl.

CumBodia xoHe 60c emec Tis0ene Jcoro aManblH ,0—¢ aHBIKTayFa
0omazel, 011 00C Ti30€/1e aHbIKTaIMaFaH.

KypacTtelpy amanpapelHa umepayusi amaibl Ja >kaTajabl, o1 *’
apKbLIbI OCNT1JICHEe 1.

Ke3 kenreH CUMBOJIIBIK IIaMa o, YIIH UTeparus ‘>’ amaibl ObLTaid
aHBIKTANIABl o *— 0 v o' v o~ Y v o oo

0_ 1_ k__
MyHIa & =&, o =0, ¢ —05’05‘;---'@ k=23,...

JKorappima aHBIKTAJUIFAH aMaligap apKbUIbl  CUMBOJIIBIK
OPHEKT1 IYPHIC KYPY YIIIH OJIapJbIH OPBIHAATY PETIH Oy KaxeT: *

0 skome + — exinmn, V — yminmi. backa opelHAany peTin

— OlpiHIIi,
OpHAaTy YIIIiH KaKIajgap KOJdaHbLIaIbl.

JKoFrapelta KapacThIpBUIFAaH aMaJdaplbl 0A3anblK CUMBOJIObIK
amanoap nen arayra Oojanabl. OnapablH KOMETIMEH CHUMBOJIJIBIK
OpHEKTEepJIl OHJIeyre KakeT OoJaThlH Ke3 KeJIreH Kypaeil

CUMBOJIBIK aMaJbIK aMaijapbl aHbIKTayFa OoJianbl. bipak o
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yIIiH 0a3aiablK CHMBOJIIBIK aMalgapAblH alreOpajlblK KacHETTepiH
OLTy KaXKeT.

Meiini kenren 6oc emec Tizbenepi a, [, y xoHe Ooc Tiz0e &
oepuicin. CoHAa CHMBOJIBIK IIaMajiapjarbl  aMajJapbIHbIH
ajnreOpanblK KACUETTEP1 TOMEHJIETT Tene-TeHAIKTEpMEH Oepiieni:

a-E=&-a=a

a-f#f-a - Keuoip a, f§ yuiiy,
o-(B-y)=(o-B)-y=0-B-y

a’=¢

aa’=a’a=a

av p=pva
av(Pvy)=(avp)vy=avpvy
a-(fvy)=a-pvay
(avp)y=ayvpy

oaoNvo=ax

E*¥=¢

(a*)*:a*

a*=ava*

bazanblk  CUMBOJABIK  aMalJaplblH  OCbl  KAaCHUETTEpiH

maiijajlaHa OTBIPBITI, KYPAEIl CHMBOJIBIK aMalgapibl aHaKTayFa
Oosaabl.

1.2.3.2-anvikmama.

1. bepuireH o Ti30€CIHIETI CAMBOJIAP CAHBI (O Mi30ECiHIH Y3bIHObIEbL
JIeT aTajaabl, MyHJia opOip CMMBOJI COHINIA PET CaHajajbl, KaHIIa OJI
Ti30eciHme Ke3mecce, O |w| apkpuTbl OenriieHemi. boc Ti30eHiH
Y3BIHJIBIFBI HOJITE TeH, sSFHU |g| = 0.

2.4 CHMBOJBI ® Ti30eciHE Kipemi, erep KaHmal ga Oip # xoHe &
Ti30eepl O6ap Ooibil, ® = xa OpBIHAAICA JXKOHE & CHUMBOJIBIHBIH
Ti30eciHe KipiJIiM CaHbI |®|a IeT TaHOAIaHA b
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3.7 Ti30eci ® TI30ECIHIH fwumizbeci Nen aTajajbl )KOHE OJ1 Obliaii
TCw OenriaeHeni, erep ® = 7t& OonaThIHAAN KaHmal ma Oip 7 koHE §
Tiz0enepi Oap Oosica srHM TC® = InAé(w = naf). T Ti30ECIHIH ©
Ti30eciHe KipiJiM caHbl |®|. Aen TaHOaIaHaIbl.

4. bepinren ® Ti30ecine kepi mizbe gem  ® Ti30ECIHIH
CUMBOJIIapbIHAH Kepl peTHeH KypaiaraH Ti30eHi aiTansl. Kepi Tizoe
aNFamKbl Ti30€ -Fa Kepiley aMallblH KOJJIAHYMEH ajdbIHAAbl JKOHE OJI
JKOHE 01 R apKBIIbI TAHOATAHA B

|.2.3-MbIcanaap:

1.Erep a-HBbIH MOHI ‘0’ CHUMBOJIbI JKOHE f-HBIH MOH1 ‘JI” CUMBOJIBI
0oJica, OHJIa P-HbIH MOHI1 ‘0J1” 00JIaIbl.

2.Erep a Ttiz0eciHiH MoHI ‘Kazak’, aid f Ti30eciHIH MoHI ‘CcTaH’
0oJica, oH/a Y TI30ECIHIH MOHI ‘Ka3aKCTaH 00JIajbl.

3.Meiim a = ‘MeHIH OTaHBIM XoHE ff = ‘Ka3axcran’ Oosca. CoHma
 TI30€CIHIH MOH1 ‘MEHIH OTaHbIM Ka3axCTaH’.

4.abbac Ti3beci yunH MbIHANAPAB |abbac| = 4, |abbac|a=2,
labbacly= 2, |abbac|c = 1 xa3yra Oonaupl.

5.Memanap akukar: ab® = abbb; a*h® = aaabbb; (ab)® = ababab.

6. Erep aaa tiz0eci Oepisice, ona aaa°=aa°a=a°aa=aa.

7.Erep o = abcd, onna o R = dcba.

8.Erep o = aa, f = abaacd, {=cd, { =ab, onma f={a &, 1.c. a C

9.Erep o = abcada, onna |ola= 3.

10.Erep o = abcabcdabda xone ¢ =ab, onna |o|c = 2.

11.Meiini a-b-c tiz6eci Oepincin. Ocel TizOemeri CUMBOJIIAPIBI
Kepi pernen aamacTeIpy Kepek, sruu (a-b-c)R = c-b-a any xepek. On
YIIiH Oa3ajblK amajigap KO MEH TIPKeCy/liH KacUueTTepiH
naiijjasiana OTBIPBIN, KYpJAelli CUMBOJIBIK Kepile)y aMallblH KeJeci
ama’sjap Ti30eriH opbIHIay Kepek

(a.b.c)R=ao-b-C:S-bO-C=8-8-C=C-b:C-b-a :
|.2.3-kaTTBIFYJIAp:
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1.Metini oo = abcd, B = ecbaf, y =def Gomca MbIHAMapIBI
AHBIKTAHbI3:

1) p tiz0eciHiH OapJIbIK iITI30CCIH;

2) of Ti30eciHiH OapJbIK 1MITI30€CiH;

3) Py Ti3OeciHiH OapJbIK 1MTI30€CiH;

4) o 1i30eciHiH OapJIbIK 1IITI30€CIH;

5) ay Ti30eciHiH OapJbIK IIITI30ECIH;

6) o5

7) av f :

8) a-(Bvy);

9 (avp)y:

2.bepinren a xoHe f TizOenepaeH 7y Tiz0eciHe TeH OOJaThIH
OPHEKTI1 OJIapJIbIH KeJIeCl MOHAep1 YIIIiH TYPFBI3bIHIAD:

a=abcd, f=ecbhaf, y =def;

0=12345, =6789, y =28f;
o=abcd, f=123456, y =c2d5.

3. bepinren a=‘actana’ Ti30eciHIH OapibIK 1MITI30€IEPIH TaOBIHIAD

1.2.3-cypakrap:
1. CumBou nered He?
2. TepMuHan MeH OEUTepMUHAJIBIH albIPMAIIBUIBIFBI HEJle?
3. beittepMuHanmap by aTayiapsl Kajgai oepiiemi?
4. T130€eH1H Y3bIH/bIFbI HETE TCH?
5. boc T130€ neren He?
6. CumBoOJIIapia KOHKAaTeHAIMsI aMalibl Kajlail aHbIKTaJ1a bl ?
/. CuMmBoOJIIapaa JU3bIOHKIIUS aMalibl KaJlail aHbIKTaIaabl?
8. CuMBoJIIapia UTeparus aMaibl Kajgai aHbIKTadaabl?
9. CumBOIBIH T130€Te KIPETIHIIT1 Kajlali aHbIKTaIa bl?
10.Ti36enin 6acka Tiz0ere KipeTiHAIT Kajai aHbIKTaIa bI?
11.T130€eH1H Y3bIHBIFbI ICTCH HE?
12.Kepi Ti30e Kanai TYpFbI3bLIaabl?
13.Imti30eH1H Y3bIHBIFBI KaH1ail 00Ty bl Kepek?
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|.2.4. Oninoéu, min sncone minoepoezi amanoap

byn mnaparpadra ominbu MeH TIT YFBIMIAPHI KapacThIPbLIAIb,
oJlapAarbl amajjap aHbIKTAIFaH >KOHE OChl aMalfap/blH KacHeTTepi

TaJKbUIAaHFaH, MbICAJap YCBIHBUIANBI, TarceipMmanap  Oepuieni,
cypakTap Koibuiansl [1-9,11-18,21,25,27-32].

1.2.4.1-anvikmama.

1.0Onin6u  pgeren  cuMmBosmap  (opimTep)  Jem  aTalaThiH
JIEMEHTTEPAIH 00C emMec akKbIpJibl )KUBIHBL. ApPbI Kapail, oiinlu yJIKeH
JaThIH OpINTEpPIMEH, all AJIEMEHTTEp KIllll JIaThIH OpINTEepIMEH
TagOaJIaHaIbI.

2.bepinren ominoOuumeri coz (Ti30e, JKOd) Jenm OCHI AMINOMIEri
AJIEMEHTTEP/I1H aKbIpJbl TI30€T1H aTaabl. Apbl Kapai, ce3aepal IPeKTiH
KillIl opinTepiMeH TaHOAT Al Ibl.

3.bip ge Oip cuMBOJIIBI KAMTBIMANTHIH CO3/1 O0OC co3 NN aTalibl
YKOHE 0JI € OpiNIMEH TaHOAJIaHAbI.

4.® coe31HIH Y3BIHJBIFBI OHBIH CUMBOJIJIAp CaHBIMEH Oepiiie/il >KoHe
OJI || menm TaHOanaHaabl, MyHAa 9pOIp CMMBOJI KaHIIA PET Ke3Jecel,
COHINIA peT caHaaabl. boc ce3miH Y3bIHABIFEI HOJITEe TeH O0Jaabl, SIFHU
lg|=0.

5.Erep a xone f T ominOuingeri cezuep Ooica, oHma o'ff cesl o
CO31HIH COHbIHA f CO31H TIpKeN >Ka3raHHAH aJIbIHFAH o JXoHE /[
CO3/ICpiHIH KOHKATEHAIUACKH (TipKeci) Jem aTajgaapl. OAeTTe kazbana
TaHOACBIH KOCIIall af TYpIHJIE JKa3aIbl.

6.Erep a — ce3 xome nN=0 — o OyriH can Ooica, oHAa
a2 QOO ¥ = ¢ (= TaH6achl “aHBIKTaTy OOMBIHIIA TEH ).

n

/.Erep t xxoHe o T ominOuinae ce3nep OoJica koHe KaHAal na Oip
ce3 & ymiiH ® = t& opbIHaajca, OHJa T co31  co3iHiH npeguxci (bacwr)
JICTI aTalajIbl )KOHE OJ1 TG JeM TaHOAIaHa kI, SFHU TE® = JE(m = 1§).

8.Erep 1 xxoHe o T omimbuiage ce3aep Ooiica koHe KaHmal jaa Oip
ce3 & ymuiH o = (T opbIHIajca, OHJIA T CO31 ® CO3iHiH nocmpurci (conwl)
JICT aTaiajibl )KOHE OJ1 ® DT JAen TanOamaHaasl, sFHU © DT = 3{(w = {1).
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9.Erep t xoHe o T omnOuinae cesuep OoJica KoHE KaChl Oip
cosnep & xoHe  yuiH o = (t€ opbIHAaICa, OH/IA T CO31 (O CO31HIH iULCo3i
(iwumizbeci) nmem aranmaabl JKOHE O TE® Jen TaHOajdaHAIbl, SFHH
TCo, T.e. TC0 =3 (o =(1E)

10. Erep t xone @ T ominOuiHae ce3nep Oojca koHE T €31 M
CO31HIH i11ce31 0oica, OHJIa |®|: apKBUIBI T CO31HIH (O CO31HE KipPy CaHbI
TaHOaaHa/Ibl.

|.2.4.1-eckepmne. T oninOuiHAEri Ke3 KeareH 0OC emMec co3 o
’KOHE 00C €o3 € YIIIiH € & KoHe U €= () KaThIHACTAp OPbIH/IAJIa IbI.

1.2.4.1-meicanoap: Meiini T={a,b,c,d} ominbui Oepinciu.
Conpa:

l.a, bb, ccc, abcd, dcba xome Oacka Ti30ekTep a,b,c,d
OpINTEpIHEH TYpaThiH | oIimOuiHAEeT1 co3/ep Ooaibl.

2.|al=1, |bb|=2, |ccc|=3, |abcd|=4.

3.Ecmu a = ccc xone S = dddd, onma aff = cccdddd.

4.ab’= abb, (ab)3= ababab.

5.Erep oo = ab, p = abcd, {=cd, onna f = a&, T.c. o @ .

6.Erep a = cd, p = abcd, { = ab, ouna f={a, T.c. a D .

7.e=abcd, acabed, abeabced, abceabed, abcdeabced,

8. abcdog, abcdod, abcd> «d, abcd bcd, abcdD abcd,

9. Erep 1 = ca xoHe = da, oHma TE@® XKoHE ® = cada.

10.Erep t = 12 xxone { = 11, onna o7 xoHe ® = 1112,

11.Erep t=bbb, (=aaa xome &=CCC, oHma TC® XO0HE ® =
aaabbbccc.

12.Erep o = abcdabcd xone T = ¢d, ona 1€ o xoHE |o |« = 2.

Erep T — xanpgait na 61p TIIa1H o5inOui 6oJica, OHAAa OCHI IINOUIET1
Y3bIHJIBIFBI aKbIPJIbl OapJIbIK T130€1ep KUbIHBI OblIall aHbIKTAA IbI:

T* = U Tk,
k=0
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0 _ 1 k . N
myana T° = {e} — y3pmawirel 0 Tiz0enep xubiHbl, T° ST - ..- T

K
Y3bIHABIFBI K Ti30es1ep xublHbl, K>1 — HaTypan canmap.

T" apkpLIbl OapibIKk 00C emec Ti30enepaiH KUbIHBI OenriaeHe/,
aran 1= T*\{e}. Mricansl, erep T = {a}, onga T' xubiHbl ObLIAM
anplkTananel 1 ={a, aa, , aaa, ...}.

T" >kubIHBIHAAFBI OapibIK Tiz0eaep MarbIHAIBI Oipiik (ce3zep,
ce3TipkecTepi, dpasanap, ColeMaep KoHE MITIHAEP) OOIMANTHIH IBIFbI
oenruti. TiaAlH rpaMMaTUKAIBIK €peKesiepiH KaHaraTTaHAbIPAThIH KOHE
CEMaHTUKAJIBIK MarblHaJapbl Oap OIpJiKTepi FaHa MarbIHAJbI OoJia
anaTeIHABIFBl eckepTiieni. COHABIKTaH, Ke3 KeiareH HakThl L Timi TV
JKUBIHBIHBIH MEHIIIKTI 1IDKMBIHBL O0sanbl, stau LT, Meicansl, erep T
QMMNOUWIHIH AJIEMEHTTEpl PEeTIHAE Ka3zaKk opINTepiH JKOHE JpTypJii
apHayJbl CHMBOJIApAbI ajcakK, OHJa Ka3akK TUIl ' JKUBIHBIHBIH
MEHIIIKTI 1IKUBIHBI 00kl )KOHE OHJA Ka3aK TUIIHJIE MarFbIHAcChl Oap
ces3mep, ce3TipkecTepl, ¢pasamap, ceinemMaep XKOHE MOTIHAEp FaHa
KaMThLJIa]Ibl.

JlerenmeH, opOip TUT OepiareH oMnOuAEri VY3bIHIBIFBI aAKBIPJIbI
Ti30enep KUbIHBI OOJIFaHJIBIKTaH, COHJA Olp FaHa ominoujae OepinreH
TUIEPIIH, OipicyiH, KUbLILICYbIH, AULIPMACLIH, MOJILIKMbIPYbIH, MIK
KOOEUmMyIiH, CUMMEMPUSILIK AUbLIPBLILIMbIH, KOHKAMEHAYUACHIH KOHE
umepayuscvyii KapacTelpyra 00J1ajbl.

1.2.4.2-anvikmama.

Meiimi T onimbuinge exi Tin Li sxone Lo Oepincin, srum Li1STT
xoHe LoCTY, an U — yHuBepcyM, OHZa MbIHAJApIbl aHBIKTayFa 00JIabl.

1. bipiry: LiUL2 = {X: X€L1 V X€L:2};

2. Kubuteicy: LiNLz = {X: X€L1 & XEL2},

3. Tik kebeiity: L1xL2 = {(a, b): a€L1& beL2};

4. ToneikThIpy: T = {X: XEU & X¢ L };

5. Aniipma: L1\ Lo = {x: X€L1 & x¢& L2},
6. Cummerpusibik aiibipma: LiALr={x: Xxe(L1\ L2)vxe(Lo\ L1)};
7.Konkarenanus: Li-Lo = {a-b: aeL1& beLy};
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8. Urepanms —Kimmanm xyiiaei3er (Kleene star):

L= UL",LO = {e,lf=L-..-L k>1.
k=0 k

1.2.4.2-mbIcanaap:
1. Erep L1= {aa, bb}, Lo={cc, dd}, onna
L:-L> = {aacc, aadd, bbcc, bbdd}.
2. Erep L={a*ba': 0 <k < 1}, onna
L2 ={a*baba™ 0 <k <I-1, m > 1}.
3. Erep T={a, b}, L={aa, ab, ba, bb}, onga
L*={reT*: |7| =2}, L*={teT*: tla=1 & |t|p = 1}.
|.2.4.2-eckepmnenep:

1. T ominOwmiHgeri Y3bIHIBIFBI aKbIPbI co3AepaiH L skubiHbl < (>)
KaThIHACHI OOWMBIHIIA apakiJiK PETTENTeH JKUBIH OOJIaJbl KOHE OHBIH
OapJbIK co3epi < (>) OOMBIHINIA CATBICTHIPBIM/IBI.

2. T ominOwuiHgeri Y3bIHABIFBI aKbIPJIbl coO31epaiH L xubiHbl © (2)
KAaTblHAChl OOWBIHILA apaKiJiK pETTENreH >KUbIH Oonaabl *oHe T
QNMIMOMIHACTI CcO3Jep/AiH OapiblK INDKHBIHAApel < (2) OoiibIHINA
CaJIBICTBIPBIM/IBI.

1.2.4.3-anvikmama. Meiini LS T*. Conpa:

1.LR — L TimiHge aHBIKTaIFaH Kepiney amaibl, OJ Obulai
anpikTanagsl LR = {R: tel}.

2.Pref(L) — L TinmiHiH 6apavlk npeguxcmep owcuviibl, 0N ObLIAK
anpikTanagel Pref(L) = {t: 3§(EEL & t1x)}, @ - npedukc KaThIHACHL.

3.Suf(L) — L TinmiHiH 6apavix nocmuxcmep dHcubiHobl, OJI ObLIAM
anpikTanagel SUF(L) ={t: 3 £ (EEL & { o1)} , © - mocThUKC KaTHIHACHL.

4.Substr(L) — Lrimuiy Oapavix iwmizoenep owcuviisl, 0N ObLIAM
anbIkTasanel SUbStr(L) = {t: V§(EEL& E£e = 1CSE)}

5. Erep f. K—L ¢yHKIMsACbIHA KaTBICTBI L JKHBIHBIHBIH opOip
ateMeHTi K JKMBIHBIHBIH Oip FaHa OJJIEMEHTiIHIH o00pa3sl Oosca, f
(GYHKIUSACH Ouexkyus Nem aTajaasbl,.

|.2.4.3-mbIcanmap: Meiini L Tini OepuiciH:
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1. {a, b} onmimbuminme L = {@™ba": m<n}, onma oHbIH OapibIK
imrizoenep JKUbIHBI MbIHA Tiz0enepai b, ba, aba, baa, abaa, baaa,
aabaa, abaaa xxoHe T.0. KAMTHUIBL.

2. {a, b} ominominge L ={ ab™ n>0}, onwin Oapnbik imrizoenep
KHBIHBI MbIHamapael a, ab, abb, abbb, abbbb, abbbbb xone T.0.
KaMTH/IBL.

3. {a, b, c} omin6uinge L = {abc, a}, oHma OHBIH OapJIbIK
imrrizoenep KublHbI ObUTak anbikTanansl Substr(L) = {g, a, b, ¢, ab, ac,
bc, abc}.

|.2.4-Tancpipmanap:

1. Meiini T={a, b} xone L = {aa, ab} Gepincin. L TaObinpI3.

2.L*#{x": xe L, n>0} opbiuaanareid L TijgiH TaOBIHbI3.

3. LR)* # (L*)R opeimmanares L Tinia TaObIHBI3.

4. Mewini Li={(ab)": n>0} sxone L.={a™b™ m>0}. Conma LiNnL:
TUTIHIH OapJIBIK T130€IepiH KOPCEeTIHI3

5Meiini T={a, b, c}. Comma Li={(abc)"a: n>2} rimi wmen
L.={ab(cab)"ca: n>1} TeH ekeHaIriH KOpPCETIHI3.

6. Meiini T={a, b, c}. Li={teT*: |t| = 4} xone Lo={teT*: |1|c =
1}. Conpa L1\ L TimiHiH 27€MEHTTEPiHIH CaHAHBI3.

/.MblHa  TiNAEPAIH L1'(L2R) , LF‘ Lo T€H  KyaTTbUIBIFbIH

aHBIKTAHBI3.

8.Mpmna timmep ymin Li= {d, de, dee}, L= {¢ d, e, de, d}
0]1apObIH KOHKAMEHAYUACbL MeH OIpieyiHiH HamuiceciH maovioap.

9. Eeep L={dcc, dcd, ddc, ddd} 6onca, onoa {y: y =d§ xone |y| >}
U{e} urpanus L apxpuisl Gepine me?

10.Meiini {a, b, ¢, d} amimouinne L = {abcd, ad} tini Oepincin.
OcpI TiaiH OapIbIK imce3aepinid sxubIHbI Substr(L) TaObiHIap.

11.Meiini {a,b,c} onin6uinme. L= {a*b™c": k<m<n} Tini Gepinciu.
OcpsI Tinaig O0apibIK imce3nepiHiH »xubIHbI SUbStr(L) TadbbrHap.

|.2.4-cypakrap:

1. bapnbik Ti30enepAiH )KUbIHBI Kaiail aHbIKTaIaab1?

2.boc emec Ti30enepaiH KUBIHBI Kallail aHBIKTaIa b ?

3. bepinren ominOuaeri T AEreHT He?
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4. L1 x> xanaii aHBIKTaIa1bI?
‘T KaJiail aHBIKTaJIa bl ?

6. L1\ L2 kanaii ausikTamags1?
7. L1AL2 kamai aHbIKTaIadBI?
8. L* kamait aubpIKTanag6r?

9. LRkanaii ypre3einans?
10.Pref(L) xamaii anmpraaap1?
11.Suf(L) xauaii amprHaIb1?

1.3. Tiiaepai aHbIKTay MeXaHU3MAEPi
1.3.1. Tinoepoi myowvipyuivt mexanuzmoep

byn maparpadrTa ¢opmamapl rpamMaTuka — TUIAEPAl TYIBIPYIIIBI
MEXaHHM3MJIEp,  IIBIFAPBIMABLUIBIK  KAaTBIHACKI  JKOHE  (hOpMaIbl
rpaMMaTuKaMeH TYABIPBIIATHIH TUIIEPI1H aHbIKTaMaJiapbl

KapacThIPbLIAIbl, MBICAJIAP YCHIHBUIAABI, TAlIChIpMajap MEH CypakKTap
koubutanel [1-9,11-18,21,25,27-32].

Tinal TyapIpylibl MEXaHU3MAEPIH MaHbI3Abl TOOBIH anFam 1959
KblTBI amepukauablK JUHrBHCT H.Xomckuii (N.Chomsky) ennipren
dbopmaibpl TpaMMaTrKaIap Kypanasl [24].

L TutiH TyaeipaThiH popMaliibl TpaMMaTHKala KUBLIBICIAUTBIH €K1
CHUMBOJIJIAp KUBIHBI Tal1aTaHbIIa b

1) L TUTIHIH T130em1epi KYpacThIpajaTblH TEpMUHAI
CUMBOJIIAPBIHBIH (TYPaKTHI IIaMajiapIblH) aKbIPJIbl )KHBIHEI T,

2) T >KMBIHBIMCH KHBUIBICIIAHTBIH JXKoHEe L TLIHIH IpaMMaTHKAIIBIK
TYCIHIKTEPIH, KaTeropusUlapblH JKoHE T.0. OenruielTiH OedTepMuHal
(affHBIMAJTBI IIIAMATAP/IBIH) aKBIPIIBI JKUBIHEI N.

3) L TiminiH Ti30eNepiHiH TybIHIAY Yaepici apKaichichl (a,f) Tizdenep
AKYObl OOJIATBIH IIBIFAPBIM EPEXKENIEPIHIH aKbIPJIbI KUbIHBI P apKbLIbI
cumarTanagpl. MyHmal SKynTarbl OIpiHIIT KOMITOHEHTa ¢ TIi30€CiHIH
KypambIHJIa €H OojiMaraHaa Oip OeirepmMuHan Oap Ke3 KelreH Tizoe, ai
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eKIHIIII ~ KOMIIOHEHTa f TepMUHA  >KOHE/HeMece  OeilTepmuHal
CUMBOJIIAphIHAH KypasFaH Ke3 KenreH Ti30e. O 6oc Ti30e e 601a anajpl.

1.31-kenicin. ®opMmanapl TrpamMmarThkara OalJIaHBICTBI  SPTYpPIl
CUMBOJIJIap MEH Ti30emep Typalibl Keecl KemciMaep/ KaObliaHa Ibl:

(1) xypcuB Kimri JaTeiH opinrepi @, D,..., Z MeH apab uudpaaps
0, 1, ..., 9 apkblIbl TEpMHUHAIIAPABLI OCAT1ICH ;]

(2) kypcuB ynkeH jnatelH opintepi A, B, C, ..., X, Y, Z
oeritepMuHanaapapl Oenrineiial, MyHaa S — OacTankbl OelTepMuHal
CUMBOJT,

(3) kiurn rpek apinrepi a, f,..., ® Tiz0eaepai Oeariienai, MyHaa € —
0oc Ti30€;
(4) P xubiHbIHAAFbl (0, f) *KyObl OOJIATBIH IIBIFAPBIM EPEXKECi
MBIHA TYPJE 0— [} Ka3bLIaabl;
(5) Oy kemiciMaep TOMEHI1 JKOHE >KOFapFbl MHJICKCTEpi Oap
opinTepre Jie TapaTbhlIajbl;
(6) ai|oz|...|Jamn—p TypiHIZETT IIBIFApPBIM epekeci Keyeci M
IIBIFAPBIM CPEXKEICPIHIH KbICKaIIa TYpi:
a1—p
a2—f
am—p
(7) a—p1|f2|...|fn TypiHHmETi WIBIFApBIM epeXxeci Keieci N
IIBIFAPBIM CPEKETICPIHIH KbICKAIIa TYPi:
a—f1
a—f2

0— pn
(8) ailaz]...|om—pP1|f2|...|fn TypiHaeri mBIFapbIM epexeci (6) koHe
(7) kemiciMaepiHeH allbIHFAaH MXN IIBIFAPBIM  EpPeKEIEPiHIH
KbICKAIla TYPi.

I.3.1.1-anvikmama. @opmanabl TrpaMmaThka Jel  MbIHAJAM
topTTikTi G =<T, N, P, S> alitansl, myHja:
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T — repMmuHaNIapI6IH 60C eMec aKbIPJIbl JKUBIHBI;

N — OeiiTtepMuHaIIapAbIH 00C €MeC aKbIpJIbl JKUBIHBI KoHE TNN =
9,

P — o—f TypiHAET1 WIBIFApbIM €pekeNiepiHiH 00C eMec aKbIpJbl
xkublHbl, MyHAa oac(T U N)'xNx(T U N)*, fe(T U N)*, sruu
P<{(a,p): ac(T UN)' XN x(T UN)"&Be(T UN)'};

S — 6bacmankwvl 6etimepmunanst, Se N.

['paMMaTuKaHBIH IIBIFAPBIM  E€PEKEIEPIH AIEMEHTAPIIBIK aMai JeMn
KapacThIpyFa OO0JIajbl, OJlapjbl ajFalikbl Ti30oere Oenruil Oip peTreH
KOJIJIaHFaH Ke3/1e TeK AYphIC Ti30enep TybiHaaapl. Kanmait qa Oip Ti30eH1
TYJbIPY YAEPICIHIE KOJJIaHAThIH IIbIFAphIM EPEXKENIEPIHIH Ti30€ri OChI
TI30CHIH IBIFapBIMBI JICTT aTajia Ibl.

I.3.1.1-mbicangap: Erep G = <T, N, P, S> rpammarukacel
mbiHamapmed N = {S, E, V, F}, T={+,-,/,* (,), a} xxone epexenep
P={S—E, E-E+V | E-V |V, VoV*F | VIF | F, F—al|(E)} Gepince,
OHJIa OJ1 JKaKIIaJIbl aJreOpabIKk OPHEKTI Ty IBIPaIbI.

['paMmaTuika apKbpUIbl TUI1 AHBIKTAY YIIIH wbleapbimMObl mizoe
YFBIMBIH JKQHE miKe/ell ubl2apblMObLIbIK KAMblHACLIH TTaiianaHabl.

1.3.1.2-anvikmama:.

1. G =<T, N, P, S> rpamMmMaTHKaCBIHBIH WUbl2apblMObl mizoenepi
PEeKYpCUBTI ObLIali aHBIKTAJIAbI:

1) S — G rpaMMaTHKACBIHBIH WUbleapblMObl mizOec;

2) Erep offy — G rpaMMaTHUKACHIHBIH WbleapbiMObl mizoeci
KoHe P KypaMbIHJa f—G IIBIFapbIM epexeci Oolica, oaa acy — G
IrpPaMMaTUKACBIHBIH WbleapblMObl mizoeci;

2. Kypambiana N KUBIHBIHBIH OeHTEpMUHAT CUMBOJIAAPHI KOK
G rpamMMmaTHUKachIHBIH MIBIFAPBIMILI Ti30eci G rpaMMaTHKacChIMEH
TYBIHJIAFAH MEePMUHALIObIK mi30e Nen aTalajbl.

3. Erep a = y&9, p = ynd xone a—pf, E—n G rpaMMaTUKacChIHBIH
HIBIFAPBIM epesxeriepl 0osica, OHAa oo MEH [ Ti30esepl apacblHa mikeneti
WBbI2APLIMOBLILIK  KAMbIHACKl OPHATBUIALI Jien aiTanbl koHe on G
rpaMMaTHKachiHia f Tizdeci a Tiz0eciHeH &-A1 #-Tre€ aybICThIpFaHHAH
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TIKeJIeH IIBIFATBIHIABIFBIH OUIAIpeal 1€, 0N KaThlHAC  a=>Gf TYpIHAC
oenrineneni. Erep rpaMmaTuka ajjblH aja Oeiriial 6osca, oHJa TIKeJIeH
IIBIFY KaThIHACBIHJAFBl KopceTKim G kKepceTuIMen Il koHe 0 ObLIaid
JKazbUIaabl o= p.

Mpina =K Oenrijiey apKblUIbl = TIKEJIEH IIBIFAPbIMJIBLIBIK
KaTBIHACBIHBIH K-11IbI Oapeorcecin Genrineiimis, erep 1 < 1 < K sxoHe «
= oo, ox = f ymiH ai1 =aj (1< 1 < K) maprrapsl opblHaaiaTeid K+1
Ti36enepi ao, a1, ...,0k, 0ap 0osca, oHIa O =k [ KaTbIHAChI OPBIH TATA]TBI.
by Tiz0enep karapbl G rpaMMaTUKACBIHIAFBI 0 TI30ECIHEH Y3bIHObI2bL
k GomathiH £ Ti30€CiHIH wbi2ybl NCI aTalaibl.

Erep ke3 kemred i>1 (memece i>0) ymin oa='f kaTbiHACHI
opBIHAAlIca, OHJA OHBI a="f (Hemece a="f) mem xa3yra Gomambl.
MyHaa =" apKbUIbl —> KaThIHACBIHBIH TPAH3UTHBTIK TYHBIKTATYbIH,
an —=* apKbUIbl —> KaThIHACKIHBIH PE(PIICKCUBTIK JKOHE TPAH3UTHUBTIK
TYWBIKTAIyBbIH OCNTiJICHMI3 KoHe MbIHA jka30a @="y (¢p=*\) Obu1aii
OKBUIAJIBI: «\ mizbeci Q-0eH Kapanaivim emec HeoamMeH ubleaovty  («y

mizbeci P-0eH ubl2aobly).

L1.3.1-eckepmne. a="f Tex KaHa oHE TE€K KaHa COHJA, KalllaH
KaHjail na 6ip i>0 ymin a='f Gonca, xkoHe a="f Tek KaHa >KoHe
TEeK KaHa COHJa, KalllaH KaHai ga Oip 1>1 yurix a=>i,8 ooJica.

1.2.1.4-anvikmamanap:

1. 'paMMmaTHKaHbIH aJIFalllKbl OCHTepMUHATIBIHAH IIBIFATHIH dpOIp
Ti130€ cenmeHnyuanoblK niutim Aem aTajaajbl.

2. belitepMuHan CUMBOJIIAPJBI KaMTBIMAUTBIH MIBIFAPBUIATHIH
Ti30enep mepmunanovl mizoenep nen atanaawl. Connpikrad L(G) Timin
G rpamMMaTHKachlHAA HIBIFAPBUIFAH TEPMUHAIIBI Ti30€Iep JKUBIHBI
JIeTl aHBbIKTayFa 00J1aJIbl. .

3. P XUBIHBIHJAFBI MIBIFAPBIM €peXKeJIEPIH KOJAaHY apKbLIbI S
Oactankbl O€UTEepMHUHANIAH IIBIFATBIH TEPMUHANAAPIABIK TI30€mep
*)ublHBIH G rpaMMaTHKackiMeH TyblHAaraH L(G) mini men ataiimpl,

L(G) = {r: t eT*, S=*r}.
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byn L(G) timiHe kipeTiH opOip Ti30€ CEHTCHUMAIBIK MiIIiM
OOJIATBIHABIFBIH OLAIpE/II.

1.3.1.2-mbIcannap:

1.G1 = <T, N, P, S> rpammarukacel O0epincin, myaaa 7={0,1} —
tepmuHaabIK kubiH, P = {S—0Al, 0A—00Al, A—&} — mbIFapbIM
epexenepidiy kublHbI, N={A, S} — OeliTepMHHAIIBIK >KUBIH.
Erep S=0A1=00A11=0011 mbrapbiMbIH KapacTbIpcak, OHJa OChI
MIBIFAPBIMHBIH,  OIpIHINT KagaMblHAA S OacTamkpl OeWTepMUHAI
S—0A1 epexeci OomipiHIIa 0Al Ti30ecine, exinmi kKamamma OA
Ti30eci 0A—00A1 epexect Ooibiama 00Al Tizbecine, an ymriHm
Kagamaa A OedTtepMuHanbl € 00C Ti30ECIHE aybICKAHJIBIFBI
oatikananel. ConbiMen, S=°30011, S=%0011, S=70011 xone 0011
tiz0eci L(Gy) = {0"1": n>1} TiniHe >kaTaabpl AeH alTyFra OOJabl.

2. Epexenepi P1 = {S—01S, S—0} Gonarein xoHe epexelepi

P, = {S—0A, A—I0A, A—e¢} OonaTelH €Ki TIpaMMaTHKa
SKBUBAJICHTTI.
3. Omnepanagrapsel i, N koHe amangapbl +, * 0OolaTbIH

anreOpanblK OpPHEKTepAl TYAbIpaThIH OipJed TepMUHaIIAPhI

T={i,n, (,), +, *}, 6ipueii oerirepmunangapsr N = {S, F, H} xone

Oenek epexenepi

P, ={S—S+F, S—F, F>F*H, F~H,F—H, H—i, H—>n, H—(S)},
P; = {S—S+F|F, S—>S+F|S*F|F, F—F*H|H, H—i|n|(S)}

0ap ekl rpaMMaTHKa SKBUBAJICHTTI 00JIajIbl.

|.3.1-Tancbipmadnap:
1. Epesxenepi MbIHaAail
S—A+B|B+A; A—a; B—b

IrpaMMaTHKaHBIH O0apJIbIK CEHTEHIMAABIK MIIIIMACPIH TAOBI3bIHbI3.

2. Epexxenepi MbIHaai

S—E|E+S|E-S; E-F|F*E; F—alb

rpaMMaThka yioIiH ~Oepiaren a-b*a+b  Ti3OeciHiH  IMIBIFApBIMBIH
TYPFBI3BIHBI3.

3. Epexxenepi MbiHaai
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S—aSBC(Cl|abC; CB—BC; bB—bb; bC—bc; cC—cc
rpaMMaThKa yIIiH OepiareH aaabbbccc Ti3OeciHiH  IIBIFApBIMBIH
TYPFBI3BIHBI3.

4. Epexxenepi MblHa1ai

S—FF; F— aFb;, F—ab

rpaMMaTUKaMEH TyaTbIH Tl CUMIATTaHBbI3.

5. Epexenepi MbiHaait

S—Sc;, S—A;, A—aAb; A— ¢

rpaMMaTHKaMEH TyaThIH Tl CUITaTTaHbI3.

6. Epexxenepi mbiHagai

S—e; S—a; S—b; S—aSa; S—bSh

rpaMMaTHKaMEH TyaThIH TUII CUITATTaHBI3.

7. Epexenepi mpiHagait S—SA; SAA—ASb; ASA—b; A—a
rpaMMaTHKaMEH TyaTbIH Tl CUIIATTaHBI3.

8. Epexenepi Mpinazaii S—aSA; S—abc; bA—bbc; cA—Aa
rpaMMaTHKaMEH TyaThbIH Tl CUIIATTaHbI3

9. Epexenepi MmpiHagaii S—aAS; S—B; Aa—aaA; AB—B; B—a
rpaMMaTUKaMEH TyaThIH TUII CUTIATTaHbBI3

1.3.1-cypakrap:
1. Epexenepi S—ab; S—aKSb; K—bSb; KS—b; K—¢
KOHE
S—adb; A—e; A—b; A—S; A—bSbS
€Kl rpaMMaTHKa YKBUBAJICHTTI Me?
2. Epexenepi S—aD; D—bba;, D—baDa; D —aDaDa
KOHE
S—aakE; S—abD; E—bDD; D—aaEa; D—abDa; D—ba
€Kl rpaMMaTHKa SKBUBAJIEHTTI Me?
3. Epexxenepi MpiHagai
S—abba; S—baa
rpaMMaTHhKa KaHJai TOTKA KaTa bl ?
4. Epexernepi MblHa1ai
S—AD; A—aA; A—¢; D—bDc; D—d
rpaMMaTHhKa KaHJail TOMKA XKaTaJibl?
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5. MbIHanail epexenepmer
S—AB, A—alAa, A—alAa
KOHE
S—AS|SB|AB, A—a; B—b?
OepUIreH €Ki rpaMMaTrKa SKBUBAJICHTTI M€?
6. MbIHa epexenepMeH
S—cE; E—ddc; E—dcEc; E—cEcEc
KOHE
S—ccA; S—cdB; A—dBB; B—ccAc; B—cdBc; B—dc?
OepuIreH ekl rpaMMaTHKa SKBUBAJICHTTI Me?
7.Kenmonai rpaMmarukaMeH TYsIHABINTBIH E—E+E|E*E|(E)|i
TUTIH OIpMOH/I1 TpaMMaTHKa KOMETIMEH KaJlail cunarrayra 0oiaabi?
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1.3.2. Tinoep monmapel scane anzopummoik npoodiemanap

byn naparpadTa TinaepiH TONTapbl MEH THUIITEPI JKOHE OJap/AblH
aNTOPUTMJIK TIpoOsiemManapsl KapacThIPbUIAIbI, MbICAaap Oepinen,
TaIrChIpMajap YChIHbLIAABI, CypakTap Kokbuiazsl [1-9,11-18,21,25-32].

L.3.2.1-anvikmama. Dopmanabl TpamMMaTUKaIaApAbIH MIBIFAPbIM
epeXKeliepiHe IIEKTEYJep KOMBII opTYpial TUIAEp TOOBIH TyAbIpyFa
OoJa b

1. IeIFapbiM epekesiepiHe elKaHAal MIeKTey KOMBUIMAUTBHIH Ke3
KeJreH rpaMMatuka O-1i1 TOmKa KaTajbl KoHE IIEKTEyCl3 rpaMMaTuKa—
unrestricted grammar (ILII") mem aTamanbl, ajd ofaH TybIHAAraH Ti30eep
KUBIHBI peKypCcusmi-canayivl min 00JaaJbl.

2.bapnplk  mIbIFapbIM  epexkenepl o—f  TypiHae — OonraH
rpamMmmaTHkKanga MeiHamad mekreymik o = EHE, f=EnE, Ee(TUN)*,
HeN, ne(TuN)*, {e(TUN)* xoWbliica 1-mn Tom OoOJIajgbl JKOHE
konmexcmi (konmekcmi-mayendi— context-sensitive) epavmamuxa (KI7)
Jen arajajpbl, al OJaH TYybIHJAAFaH Ti30eaep >KUBIHBI KOHMEKCMi-
mayenoi miz 00Nabl.

3.bapawpik mIbIFapeiM epexenepit A— o TypiHAEri TpaMmaTuKaaa
AeN, ae(TUN)" mekreymiri KoWbUICca, O 2-Ii TOIKA KaTaIbl KOHE
Konmexcmi-ooc epammamuxa — contex-free grammar mem aranampl, ai
OJIaH TYbIHJIaFaH Ti30€eJIep KUBIHbI KOHmMeKCmi-00c min 00J1aibl.

4. Bbapnbik mbrapbiM epexeneplt A—aBf nemece A—a, MyHna
ABeN, a,feT* typiHae OoiFraH TpamMMmaTHUKa 2-111 TOIKA >KaTaJlbl
XKOHE 011 cvizbiKkmbl epammamuxa — linear grammar (CI') nmem aTamajpbl.
ChI3BIKTBI TpaMMaTHKaaa, erep f=e&, OHAA ON OH CBHI3BIKTHI
epammamuxa — right-linear grammar, am erep o=¢, OHAA OJ COJ
CBI3BIKTBI epammamuka — left-linear grammar ©Oomnanel. (Ow/con)
CHI3bIKMbL epamMmamuKkamer TybIHIaFaH Tiz0enep KuUbIHbI — (on/con)
CbI3bIKMbl M.

1.3.2-eckepmnenep:
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1.Keiibip oneOuerTepyie KOHTEKCTI-TOYENJI TUIAEP KOHTEKCTI
rpammatrika (KI') HeMece KpICKapThUIMaraH TIpaMMaTHKa HEMece
TIKEJIEW KYPBUIFBIIITAp FPaMMAaTHUKAChl JeM aTajajbl, ajll KOHTEKCTi-00C
rpaMMaTrKaHbl KOHTeKcTici3 rpammarrka (KI') gen aTaiiabl.

2. 9p0Ip ChI3BIKTHIK IPAMMATHKA KOHTEKCTICI3 TpaMMaThKa 0oJabl.

3. Op0Oip KOHCTEKCTICI3 TpaMMaTHKa KOHTEKCTI TpaMMaTHKa O0JIaIbl.

4,9Op0ip KOHCTEKCTI TrpamMMaTHKa IIIEHEYJICHOEereH TIpamMMaTHKa
00JIaJIbL.

5.Ke3 keareH ChI3BIKTBHIK TLI KOHTEKCTICI3 TUIMIH MEHIIKTI 1IMDKUBIHEI
Oosazpl, Oipak KOHTEKCTICI3 T ChI3BIKTHIK 00JIMaybl MYMKIH.

6. boc Ti30eHl KaMTBIMAMTBHIH KE€3 KEJI'€H KOHTEKCTICI3 TUI KOHTEKCTI
TUIAIH MEHIIIKTI 1IDKUBIHBI O0JIaIbL.

/. Ke3 KemreH KOHCTEKCTI TUI — PEKypCHBTI-CaHAyJIbl  TUIMEH
KaMTBUIAJIbL.

8. Erep Lo, L1, L2, L3 Timmepi O, 1, 2, 3 TunTi rpaMMmaTHKazapMeH
Colikec TYbIHJAUTBIH 00Jica, oHaa L3 € Lo € L1 € Lo akukar.

1.3.2.1-mbIcannap:

1. Mbma S—aBa; B—aBCa; B—b; bC— BB; aC— Ca epexenepi 6ap
rpaMMarikaMeH TybIHmaraH a"'D"C" Tim peKypcHBTI-caHayJIbl OOJajbL.
MyHna epexxenep/ii Ke3-KeJIreH peTTe opbIHaayra 0oiaibl, TeK MIHACTTI
typae S — aBC epexecin opelHmay kepek (N-ai OCKiTy VIINiH), ai
bC — bc epexecin C-HbIH OH karbIHaa Oip e Oip B KaamaraHHaH KeHiH
FaHa KOJIJlaHy Kepek (oHTiece Oys1 B tepmunan b-ra ayeicmaiigel sxoHe
HIeIIM TEpMUHAT TI30€MEH asiKTaJIbl).

2.MpHa a, b, ¢ aliHBEIManBIIApBIMEH O€piareH  OYJIEBTIK
dbopMynanap *KUbIHBI KOHTEKCTICI3 T OO0dbIN TaObLIaabI, ce0edl o
MbIHaal rpamMmatukamed tysiHganael N={S, F}, T={q, b, ¢, —,A, V,
(,)} xoHe P ={§——S, S>SAF, S—SVF, S—F, F—alblc, F— (5)}.

3.Meiini G = <{S}, {a, b}, {S—aSa, S—b}, S> 6Gonca. Conna
aSa=>aaaaSaaaa.

4.Erep G = <{S}, {ab}, {S—aSa, S—bb}, S> OGonca, onga
L(G)={a"bba": n>0}
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5.MsbiHa rpammatukamen N={S}; T={a}; P={S—a; S—aaS}
TyblHAaFaH {a?"1} Tini OH CBI3BIKTHI TiJ GONIAEL.

6.Meina rpammarukamen N={S}; T={a}; P={S—a; S—Saa}
TybIHAaraH {a®"} Tii cOJ CBI3BIKTEI Tia GOIAIbL.

7. Mrina S—aSa; S—Q; Q—bQ; Q—e epexeinepi 6bap rpaMMmaTHKa
C CBI3BIKTBI, OipaK OH CBI3BIKTHI OOJIMaibl, ceOebl OipiHIN epexe
Ka)XeTT1 TYpJie eMec.

8. Meitm T = {ty, to,..., tn} ominOui Oepincia. Conma T* OH CBI3BIKTHI
Oomaspl, ce6ebi 01 MbIHA S—¢; S—11S; S—1S; ..., S—1,S epexenepi 6ap
rpaMMaTUKaMEH TYbIHIANTbI.

9. MeiHa S—QQ; Q—cQQ; Q—bQ; S—a epexenepi Oap
rpaMMaTHKa KOHTEKCTICI3, OipaK CHI3BIKTHI OOaMaiiabl, cededi OipiHIi
KOHE epeKEHIH OH JKarblHJa apThIK OedTepMuHAN Oap, SIFHH OJap
KaXETT1 TYpJIe eMecC.

10.Memma S—QS; S—US; S—b; Qb—Ab; A—a; QA—AAQ;
UAb—b; UAAA—AAU epexenepi 6ap rpaMMaTika KOHTEKCTICI3, OipaK
CBI3BIKTHI 00JIMaiIbI, ce0e01 COHFBI YIII epeke KaKETTI TYpJie eMec.

11. Mema S—ASQA; S—ADbA; A—a; bQ—bb; AQ—-UQ; UQ—- UV,
UV—QV; QV—QA epexenepi Oap TpamMmaThka KOHTEKCTi, Oipak
KOHTEKCTIC13 00JIMaliibl, ce0edl COHFBI OeC epekesIep/IIH COJI JKaFbIH]Ia
eki Oeiitepmunan 0ap.

1.3.2.2-anvikmamanap:.

1. Erep G rpammarukaceiMeH TybIHIAlTeIH L(G) Timi TepmuHam
CUMBOJIIApbIHAH  TYpaThlH  CIIKaHJald  akbpIpibl  Ti30e  (ce3)
KaMTBIMANTBIH 00Jica, OHJa 0JI boc min aen atanazisl, srau L(G) = .

2.L(G) Tim 6oc emec OGomysl YIIiH €H KeMiHIe &—>@ TypiHae Oip
epexe xkoHe S =*¢ memiMi 6ap 60ysl kepek, myHaa SEN — 6acTamnkbl
oeiirepmunan, & €(T U N) xNx(T U N)*, weT*.

3. Erep Oepiiren G rpaMMmaTHKaHBIH IIBIFAPBIM  epeKenepi
TYWBIKTAJIATBIH KAWTAJaHbIM KYypCa, OHJA MYHJAW TIpaMMaTUKA WEKCI3
min Tyapipansl, sran L(G) = oo;

4. Erep ke3 kenreH & tiz0eci xoHe Oepiiren G rpamMmmaTHKAchl YIITH
£eL(G) opeiamanca, ouna & Tizoeci L(G) timine TricTi O0Ma b,
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5. Erep ke3 kenreH eki rpammaruka Gi sxone Gj (i#]) yurH
L(Gi)=L(G;j) 6oica, onma Gi xoHe Gj rpaMMaTHKAIAPbI YKEUBAICHMMI.
backama aitkanma, erep ekl rpammatuka Gi koHe Gj Oip FaHa TUIII
L(Gi)=L(G;j) Tyabipca, oHIa 0JIap SKBUBAJICHTTI OOJIaIbI.

1.3.2.2-mbIcannap:

1.5—Q, U—abba epexenepi 0ap rpammatuka @ TiTiH Ty IbIPAIb;

2.S—as epexeci 0ap oo TUTIH TyAbIPAJIbL;

3.S—aU, U—baU, U—¢ epexeci 0ap rpammaTika meH S—>abs,
S—a epexeci 6ap rpaMMaTHKa YKBUBAJIEHTTI OOJIa IbI.

JXKorapeimareuiapapl €CKepe OTBIPBIN epAMMAMUKALAPObIY MbIHAIAN
aneopummoixk npooremanapsbiiH KapacTbIipyFa 00J1a1bl:

1. Bocmuig npobnemacwt — Oepinred G rpammarukace! yiuin L(G)
0oc Tin 6osta Ma, sirau L(G) = O?

2. Tuicminix npobaemacwei — Ke3 kenreH & Tizoe Oepuiren G
rpaMMaTUKachiHaH TybIHAAWTBIH L(G) TidiHe TuicTi Ooja Ma, SFHU
EcL(G)?

3. Oxsusanenmminix npobnemacwvt — Ke3 keareH eki Gi xone Gj (
I#]) TpaMMaTrKanap 3KBUBAJICHTTI 00ja Ma, siran L(Gi)=L(G;j)?

4. Tyuvikmoliblk npobdiemacvl — 0enrinl 01p TUMTET1 Ke3 KeITeH eKi
TIITe SKUBIHABIK aMaigapAbl KOJIJAaHFaH/IAa HOTHKECI COJ  TOMKa
KaTaTBIH/BIFBIH AHBIKTAY.

5. lllexcizoik npobremacwvt — 6epinren G rpammatukacs! yurid L(G)
meKci3 it 6ona ma, srau L(G) = 00?

1.3.2-TancbipmaJiap:

1.{a™b"c: te{a,b}*, m>0, |t|[p=2} TimiH TyABIpaTBIH CHI3BIKTHI
rpaMMaTHKAHBI TAOBIHBI3.

2.{a"z. n>1, m>1} TiNH TYABIPATBIH CBI3BIKTHI TPaMMaTHKAHBI
TaOBbIHBI3.

3.{a,b}* - a"b"c": n>0} TiniH TyABIPATBHIH CHI3BIKTHI TPAMMATHKAHBI
TaOBbIHBI3.

4. {payeb: oe{a,b}*, we{ab}*, |o|=|v|} TiUTiH TYIBIpaTHIH
CBI3BIKTHI FPAMMATHKAHBI TAOBIHBI3.
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5.{a,b,c}* - {rct: 1€{a,b}*} TimiH TyABIPATEIH CHI3BIKTHI
rpaMMaTHKaHbI TAOBIHBI3.

6.MpiHa S -KbbaK; K -Ka; K -Kb:; S -& O0H CBI3BIKTHI
rpaMMaTHKara
AKBUBAJICHTT] FpaMMaTHKaHbI TAOBIHBI3.

7.Mpma S—aSh; S—K; S—J; K—akK; J—Jb; K—a; J—¢ on
CBI3BIKTHI ITPAMMAaTHKaFa SKBUBAJICHTTI I'PaMMAaTUKAHbI TAOBIHBI3.

1.3.2-cypakrap:
1.L(G)R Tini G rpaMMaTHKachIHBIH €pEKeNep CaHbl KaHIa 0oca,
coHIia 0oiaTeIH Oip A€ Oip OH CBHI3BIKTHI TPaMMAaTHKaMEH TyMaWThIHIAN
G rpammatukacsl 6ap ma?
2. MbIHamai epexenepi 6ap rpaMMaTHKa KaHIai TOIKaA sKaTabl:
a)S—a|Ba, B—Bb|b?
b)S—Ab, A—Aa|ba?
c)S—0A1|01, 0A—00AL, A—01?
d)S—AB, AB—BA, A—a, B—b?
e)S—aC; S—bD; C—e¢; D—¢?
3.Epexenepi mbiHamaii S—AS|SB|AB, A—a, B—b xone S—AB,
A—a|Aa, B— b|Bb GonaTeiH eki rpaMMaTHKa SKBUBAJICHTTI 00j1a Ma?
4. MbIHa epeKelIepMEH TYBIHIANTBIH TIJ KAl TOIKA sKaTaJIbl:
1)S -CD, C—aCA, C—bCB, AD—aD, BD—bD, Aa—aA,
Ab—bA, Ba—aB, Bb—bB, C—¢, D—¢&?
2)S—AB, A—Aa|bB, B—a|Sh?
3)S—aSBC|abC, CB—BC, bB—bb, bC—bc, cC—cc?
4)S—aS, S—ad, A—bA, A—bZ, Z— &?
5)8—A4b, A—Ab, A—>Za, Z— &?
6)S—aB, B—aB, B—b?
7)S—AB, A—a, A—ac, B—b, B—cb?
8)S—Aa, A—»Bb, A— &, B— &7?
5.Epexenepi MbIHamail TpaMMaTHUKaMeH TYybIHIAFaH Tl Kanai
cUIaTTajIaIbl:
1)S—ASHA, S—AbA, A—a, bH—Dbb, AH—-HA?
2)S—aT bc, Tb—bT , Tc—Ubcc, bU—Ub, aU—aaT?
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3)S—aSH, S—aR, RH—bRG, GH—-HG, R—bG, G—c¢?
4)S—aSH, S—abc, bH—bbc, cH—Hc?

5)S—aSA, S—abcB, Ab—abb, cB—ADb?

6)S—AD, A—aA, A—e, D—bDc, D—¢&?

7)S—e, S—>a, S—b, S—aSa, S—bSbh?

8)S—SA4, SAA—ASb, ASA—b, A—a?

9)S—aSh, S—ab?
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1.3.3. Tinoepoi manywvt mexarnuzmoep

byt maparpadra TUIII TaHYIIBI MEXaHU3MJICPIHIH (aBTOMATTap IbIH)
dbopmanasl emec aHbIKTaMachl Oepiiel, oJapAblH KypaMbl, KECKIHI KoHE
KYMBICHI CUMNATTaJIaJbl, COHBIMEH KaTap, MbICAJAap YCHIHBUIA/IbI,
TarchIpMajap MEeH cypakrap KoubLiaasl [1-13,15-21,23-32].

OJIETTE «aBTOMAaT» JereH co30€H ICKEKOCKAaHHAH KeiliH OipkaTap
amanjapAbl ©3[INHEH OPBIHAANUTBIH KYpPBUIFBUIAPIBI  aiTansl. bi3
OapnbIK CUTHaAN JeHred OOWbIHINA, all amajjap YyakbIT OOWbIHIIA
KBaHTTaJIFaH Ke3 KeiareH 1udpibl  (IHUCKpeTTi)  KYPBUIFBIHBIH
MaTeMaTHKAJIbIK MOJEII PETIHAE KOJIJAHBUIATBIH  aOCTPAKTHLIBI
aBTOMATIIEH 1CT1 O0JIaMBbI3.

Abcmpaxkmeinel aemomam (apbl Kapaii - aBTOMaT) Kakchl Oip
YKUBIH/bI TAHUTBIH HEMECE OHBI 0AaCKa KUBIHFA TYPJICHAIPE/I1 )KOHE Tacma,
O0acThek meH 0acKapylibl KYPbUIFBIAH TYPaJbl KOHE JKYMBIC JKaIblH Ja
KaMTHU/IbI.

Tacna — opKarchIChl Karchl Oip Kipic (IIBIFBIC) QMIMOUIHIH TEK Oip
FaHa CUMBOJIBIH CaKTal ajlaThIH YSIIBIKTapIbIH ChI3bIKTHI Ti30€T1.

Tacna mekci3, 6ipak oHga 9pOip yaKbIT ME3TUIIHIE TEK aKbIPJIbI CaH
VSIIBIFBl FaHA KYKTEATeH 0osasbl. JKyKTenreH yAIbIKTap aiMarbIHBIH
COJI KOHE OH J>KaFblHa IIeKapayjac YAIMIbIKTapAa TaclaHbIHBIH OachIH
KOHE COHBIH OENTUICUTIH apHayJibl Mapkepiiep 00Jybl MYMKIH. Mapkep
TaclaHbIH TEK COJI JKakK MIETIHAE 00Tybl HEMece MyJe O0IMaybl MYMKIH.

Kipic (wwlevic) 6bacmueci opOip yakbIT ME3TLIIHIE TacHaHbIH TEK
Oip FaHa YAIIBIFBIH IOy acail amanel. bactuek Olp yAIIbIKKa COJFa
KBUDKHIBI HeMece Olp YAIIbIKKA OHFa JKBUDKHIBI, Ko OoyiMaca
Ko3raJiMail OpHBIHJA Kajajbl. bacThek opi OKWUTBIH, opl >Ka3aThIH
0Ooaabl.

Kymobic oicadvl — AepeKTepJil OKY KOHE >Ka3zy YIIIH apHaliFaH
KOCBIMIIIA aKMapat KoWMachl. JKYMBIC XKaabl JTUHAMHUKAIBIK JIEPEKTEP
KYPBUIBIMBI (K€3€K HEMECe CTEK) TYPIHIE YHBIMIACTBIPBLTYBI MYMKIiH.

backapywol Kypwingol — KyinepaiH aKbIpibl )KUBIHBIH CaKTay YILIH

1K1 KaJbl 0ap >KOHE aBTOMATTBIH TOPTIOIH OackapaThlH KypbutiFbl. O
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arpIMJIaFbl KyHMre, 0aCTHEK OKUTHIH aFbIMIArbl KIpIC CHMBOJIBIHA KOHE
erep JKYMBIC XKaJapl Oap 0oJica, 0JaH OKBLIATHIH arbIMJAFrbl aKapaTKa
OalaHbICTBl KYWIEP/IIH KaJlail ©3repeTIHAITTH CUMATTAaWThIH (QyHKITUS
(kaThlHAC) apKbUIBI aBTOMATTBHIH »KYMBICHIH Oackapazibl. CoHjaii-ak,
OackapyIibl KYpPBUIFbI OAaCTHEKTIH KO3Fajly OaFbIThIH JKOHE JKYMBIC
»KaJIbIHA KaHJal aKmapar yKa3bUIaThIHABIFBIH J1a aHBIKTAN/IbI.

ABTOMAT Oackapylibl KYPbUIFbl KYWIEPIHIH aKbIPJbl )KUBIHBIH,
KipiC CUMBOJIIAPbIH, OacTallKbl KYW MEH COHFBI KYWJIED >KUBIHBIH,
©31HIH apryMeHTTepl 'arbIiMIarbl’ KyH >xoHE "arbIMIarbl’ Kipic
CUMBOJIbI OOJIATBHIH KOHE MOHJIEpl OapijbIK MYMKIH Kejeci Kyuiep
001aThIH aybIcy (YHKIUSHBI OCpy apKbLIbl aHBIKT A bl.

ABTOMATTBIH JKYMBICHIH OHBIH KECKIHI apKbLJIbl CHIATTAy
BIHFAWIBL. ABTOMAT KECKiHI MBIHATApAaH Typaabl: OacKapyIibl
KYPBUIFBIHBIH KYil; OaCTUEKTIH OpHBIMEH OIpre KipiCc TaclachIHbIH
KAMTYBI; JKYMBIC OAaCTHETiHIH OpHBIMEH OIpre XyMBbIC >KaJbIHBIH
KaMTYyBbI, erep 0 O0ap 0oJjica; MIBIFBIC TACIIACKIHBIH KAMTYBI, €rep o1 0ap
ooJca.

ABTOMATTBIH aj2auiKbl KeCKiHiHOe 1K1 >KaJl ajdjblH aja »Ka3bUIFaH
Oackapylllbl KYPBUIFBIHBIH aJFalllKbl KYWiH OEJTUICUTIH CHUMBOJIIbI
KaMTHJIbl; OacKapylllbl KYPBUIFBl aJIFaIlIKbl KyWjae O0o0jajbl; OacTuek
TacmajJiarbl €H COJI KIPIC CMMBOJIBIH OKHUJIbI; €rep >KYMBIC kKaJbl 0oJica,
OHJIa OHBIH AJIJIBIH ajla OPHATHIIFaH aJFaIIKbl KAaMTYhI OOJaIbI.

ABTOMATTBIH abiMOaebl KeCKIHIHOe 1K1 Ka ajiAbIH ajia Ka3blUIraH
Oackapyllibl  KYPBUIFBIHBIH  aFbIMJIaFbl  KYHUIEpiH  OenriuielTiH
CUMBOJIAAPIBI KAMTHUIBI;, OacCKapyIIbl KYPBUIFBI aFbIMIAFbl KYHIJICPIiH
Oipeyinge Oonaapl; 0AaCTHEK TaclaJarbl €H COJI eMEC KOHE €H OH eMec
arpIMJIaFbl KIpIC CUMBOJIIBI OKHWJIBI; €rep KYMBIC Kajbl 0oJica, OHJA
OHBIH AJIJIBIH ajla OpPHATBUIFaH aFbIMAAFl KAMTYBI OOJIa Ibl.

ABTOMATTBIH COH2bl KeCKIHiHOe 1IIK1 KaJi ajJbIH ajla >Ka3blIraH
OackapyIibl KYPBUIFBIHBIH COHFBI KYHJIEPIH OCITUICHTIH CUMBOJAAPIBI
KaMTHUIbI, OacKapylllbl KYPBUIFBI COHFBI KYWJIEpIiH OipiHae Oosaibl;
erep TaclaHbIH OH IIETIHIH Mapkepi 0oJica, oHJa O0ACTHEK OHBI OKHUJIBI,
oHTIIeCE, TaCIaHbIH CHIPTHIHA IIBIFBIN KETE1; erep KYMBIC JKaabl 0oJIca,

OHJIa OJ1 KaHJal-/1a Oip mapTTapAbl KaHAFaTTaHAbIPAIbI.
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ABTOMAT JKYMBICBIHBIHBIH ~aJIJIbIHAA 1K1 JKajgka OacKapylibl
KYPBUIFBIHBIH aJIFaIlIKbl KYWIH OCNTUIeUTIH CHMBOJIBI, KIpiC TacmachklHa
Kipic Ti30€CiH KaJKa aJFalKbl Kipic Ti30eci, )KOHE erep >KYMBIC Kbl
KapacThIpbUIFaH 00Jica, OH/Ia OFaH COMKEC aKIapaT *a3blaabl.

ABTOMAT aKbIpJbl makmsliap Ti30€CIHEH TypaThbiH IIporpaMma
apKBLIBI JKYMBIC icTelai. OpOip TakT arbIMaarbl (aJFalIKbl) JKOHE
keaeci (COHFBI) KECKIHAEPAEH Kypbliaaabl. TakTel OachblHIa iIIKi
KaaTaH arbIMAaFbl KYWIIH CHMBOJIBI OKBUIQJBI, KIpIC TaclachlHaH
arbIMJIaFbl KipIC CUMBOJIBI OKBIJIAbI dKOHE KYMBIC JKaJIbIHAAFbl aKmapat
3eprreneni, erep oa Oap Oomnca. KeliH aBTOMATTBIH OpeKeTi
AHBIKTAJIAIbI:

(1) kipic TacmachlHBIH aFbIMJIaFbl YAIIBIFBIHA JKaHAa CHMBOJI
’Ka3blIaJIbl HEMECe OHJIaFbl OYPBIHFBI CHMBOJI ©3TePIIMEHII;

(2)kipic Oactueri OHFa, COJIFA JKBUDKHMIBI HEMECE OpPHBIHIA
KaJTaabl,

(3) »xyMBIC KaJibIHA aKIapaT jKa3blIajbl, erep oy 6ap 0oica;

(4) weIFBIC TacTIaChIHA CUMBOJI Ka3bLIaIbl, erep oJ1 oap Oosica;

(5) Gackapymibl KYpBUIFBI KaChl Oip KyHTe Koe/i.

ABTOMATTBIH Oip TakKTBICHIHAA KIpiC OacTheri OHFa, COJIFa
KBUDKHJIBI HEMECE OpHBIHJA Kajaabl. ABTOMAT >XYMBICBIHAA KIpiC
TaCMACBhIHBIH, JKYMBIC JKAJBIHBIH, IIBIFBIC TACMACBhIHBIH KaMTYJIAPhI
©3repyl MYMKIH.

Erep aBTOomaTr Kipic Ti30€CiH KapacThIpyJbl aJFalllKbl KECKIHHEH
OacTan COHFbI KECKIHMEH asKTaJaThIH TaKThLIAP KAaTapblH OPbIHAANTHIH
OoJica, OHJ@ OJ OCHl Kipic Ti30eciH manumuin 00JIaibl. ABTOMATIICH
TaHBUIATBIH M1 TAHBUIATHIH Ti30€NIep KUBIHBI 00JIa IbI.

1.3.3-mbIcanaap:

1. TakcooH aBTOMATTBI JKY3E€re acbIPyAbIH MbICATIBI OONa/bl:
CHJIIPTEeH TUBIHJIBI TAaHU I 5KOHE HOMIPJI1 TEPY KYHiHE OTeIi.

2. baHkomaT aBTOMAT KbI3METIH aTKapajbl: €HIAIPTeH KapTOYKAHbI
TaHUJIBI )KOHE MTUHKOIBI €HIIPY KYHiHE OTe/Il.

3.MeTpomarbl TYpHUKET aBTOMAT OO0Jaibl: EHIIPIeH >KETOHIBI
TaHUJIbI )KOHE KIPICTI ally KyWiHe KOIle/Il.

I.3.3-tancsipmaJap:
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1. ABTOMATTBIH KipiC TAaCMAChIHBIH KYPBUIBICHIH CUTTATTAHBbI3.

2. ABTOMaT OacTueriHIH QYHKIMICHIH CUMIAaTTaHbI3.

3. ABTOMAT >KaJIbIHBIH (PYHKIMSICHIH CUTIATTaHBbI3.

1.3.3-cypakrap:

1. Kipic sieHTachl HEH1 KaMTHUIbI?

2. ABTOMATTBIH KECKiHI HEJICH TYPaJIbl?

3. KeckinaepaiH Kanaai typiaepi 6ap?

1.3.4. Asmomammap munmepi >xcane anzopummoix npoodaemanap

byn maparpadra aBTOMaTTapIbIH THITEPi OJAPABIH KypaMbIHA,
KyWnepai OeKiTy MEH aHbIKTay 9JiciHe, (QYHKIUSIBIK MYMKIHIIUTITIHE
KOHE Oacka mapaMmeTpliepiHe OalJIaHBICThl KApaCThIPhUIAAbl, MbICAJIIAP
Oepinei, TarchlpMaliap MeH cypakrap Kokbuiazsr [1-13,15-21,23-32].

bacTuekTiH KbUDKY OaFbIThIiHA OalIaHBICTHI aBTOMATTAp KeJecl eKi
TOTKA OeTiHeIl:

1) bip owcakmel aémomam, erep Oi ©3iHIH OAaCTHEriH eIlKallaH
COJIFa KBUDKBITIIACA;

2) Exi oicakmol asmomam, €rep o ©3iHiH OacTUEriH cojFa [a,
OHFa J1a )KbUDKBITCA.

AnFamkel KyWIiH OeKITUTyiHE OalaHBICThI aBTOMATTap Kelyecl eKi
TOMKa OeJIHEeAl:

1) Hnuyuanoor aémomam, erep OHBIH aJFaIlKbl ME3TiIIH/IES
OackapyIlbl KYpbUIFBIHBIH KYii1 OEKITIITeH 00JIca;

2) betiunuyuanovl asmomam, €rep OHBIH allFalllKbl ME3TiUTIHJIE
OacKapylIbl KYpbUIFBIHBIH KYH1 O€KITUIMEreH 00Jca;

Keneci TakTeigarbl KYWJIEpAiH Kajdaid aHBIKTATYbIHA OalJIaHBICTHI
aBTOMAaTTap KeJiecl €Ki TOMKa OeTiHe/I1:

1) Jemepmunoi asmomam ([{A), erep opOip TakThI1a OACKAPYIIBI
KYPBUIFBIHBIH KeJlecl KyHl1 OIpMOHJI aHBIKTajlCa, SFHU €rep OHBIH
opOip KeCKiHi YIIIH TeK Oip FaHa Kejeci TakThl 0ap 0oJca;

2) beiioemepmunoi asmomam (BA), erep opOip TakThlaa
OacKapyIibl KYPBUIFBIHBIH KeJieCl KYHl KONMMOH1 aHBIKTajica, SFHU
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erep OHBIH opOip KECKiHI YIIIH MYMKIH TaKThUIApPJbIH aKbIPJIbI
KUBIHBI Oap OoJica.

1.3.4-eckepmnenep:.

1. beiiieTepMUHIUIIK aBTOMATTBIH 0OacKapylibl KYPBUIBIFBICHI
©31H1H OapJIbIK Kejeci KyWJepiHe KOIIeTIHJITH, erep KaxeT 0oJica,
©31H-031 KaWTajzam opOip MYMKIH KeJeci KyijaepJe oOcChl
KYPBUIFBIHBIH O1p JAaHachl OOJIATBIHABIFBIH O1JAIpEel.

2.berimeTepMuHIIKTI OCKITIITEH BIKTUMAJIBIKTAPhl Oap Keleci
Kyinepain OipiH Ke3JeWCOK TaHAal ajaTbhlH "Ke3JeHCOKTHIKIIEH"
aTacThlpyfa OOJIMaIbI.

3.belinerepmuHal  aBTOMAaTTap — BIHFAMIBI MaTEMaTHKAJIBIK
abcTpakius, Oipak, OKIHIIIKE opai, oJapJabl IIpaKTUKaaa
MOJIeNICY KUBIH, ajl AETEPMHHIlI aBTOMATTapAbl MOJENIACY OHaM.
CoHABIKTAaH TIPAKTUKAIBIK €CenTep/il IIeuly YIIIH JETEePMHUH/II
aBTOMAaTTap KOJJAaHbIJIAIbI.

OYyHKIHMOHAIIBIK MYMKIHIIUTIKTITIHE OalaHBICTBI aBTOMATTap
KeJiecl €Kl TOnKa OeiHe/l:

1) manviebiwumap — Oip KYHJIEH CKIiHIII KYHIe KOIIIPETiH aybICy
(GYHKIMACHIH FaHa KAMTHUTBIH KOHE Kipic Tiz0eci T Oepinren L TimiHe
KATATHIHABIFEIH TAHUTBIH IIBIFBICHI KOK aBTOMATTap, SFHH MBbIHA
Cypakka »xayar oepeni: telL?

2) mypnenodipeiwumep — aybicy (QYHKIUSACHIMEH Katap, T€l mapThl
OpbIHAAQJIFaHIa T Kipic Ti30€CiH UL MIBIFBIC Ti30€CIHE TYPJICHAIPETIH
TYPJICHIIpY QYHKIMACHIH J1a KAMTUTBHIH IIBIFBICKI Oap aBTOMATTap.

JXKyMbIc xanbiHBIH KypAeliriHe (cumarray KylriHe) OalTaHBICTHI
aBTOMAaTTap KeJieci TOPT TONKA OeTiHE!:

1) axvipnvr asmomammap (AA) — KypambIHIA KYMBIC JKaJlbl JKOK
aBToMarTap;

2) cmexmix asmomammap (CA) — XKYMBIC JKaJbl CTEK MPIHCIIIHIC
YUBIMIACTBIPBUIFAH aBTOMATPT: COHFBI €HreH, OipiHII mibiFaabl - Last
Input First Output (LIFO);

3) cwizvikmoi-uieneyneneern asmomammap (CIIA) — sKyMbIC Kaabl

KipiC T130€CIHIH Y3bIHBIFbIHA CHI3BIKTHI (DYHKIIMS OOJIATHIH AaBTOMATTAP;
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4) Teropunea mawunanaper (TM) — Tacmacel €Ki jKarblHAaH Ja
(conmaH aa, OHHAH J1a) IICHEYJIEHOCTeH aBTOMATTap;

O-rontarel Tuimep (wmeneynenoeren), TM, III' npakTukana
KOJITAaHBLIIMAMNIBI.

1-tontarel TiAAEp (KoHTekcTi-Toyenai); CIHA, KTI' taburu
TUIACPICH ayJapybLIapabl KYpy YIIiH KOJAaHbLUIa b

2-tonitarbl  Tuaep (koHtekcti-00c); CA, KBI' mnporpammanay
TUIAEPACPAIH CHHTAKCUCTIK TalayIIbIIAPbIH KYPY YIIH KOJIaHbLIAIbI.

3-tonTarsl TUAEp (peryaapisik); AA, CI' MOTIHIIK peaaKkTopiIapbl
KOHE TTporpaMManapsl Oantaybuiapabsl KYpy YIIiH KOJIIaHbLIab.

dopManael rpaMMaTHKajgap MEH aBTOMATTap apachiHia OailiaHbIC
[.3.4-cyperTe KepceTuIreH.

TyapIpyI1ibl dopmanabl Tanymsbl
rpaMMaTuKaiap TiIIACP aBTOMATTAP
mekrenmeren | 0 — miekrenmeren ™ .
KOHTEKCTI . 1 — koHTEeKCTI CILIA R
KOHTEKCTicis 2 — KOHTEKCTICi3 CA .
PEryIsapbIK R 3 — pEryaspbIK AA .

[.3.4-cypet. @opmanabl rpaMMaTUKaIap MEH aBTOMATTap OalIaHbICHI.

dopmanabl TpaMMaTHKaNapAarbl CEKUIIl, aBTOMATTApJbIH Jia ©3
AJITOPUTMJIIK MpoOieManapsl 0ap. Oapra MbIHAJIAP JKATaIbI:

1. Bocmwix npobremacer — 6epinrer M aBromatsl yurin L(M) Goc
Tia 6ojaa Mma, srau , L(M) = O?

2. Illekcizoixk npobnemacwt — Oepinren M aBromarbel ymiin L(M)
miekci3 Tir 6ona ma, sraM L(M) = 00?
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3. Tuicminix npobremacol — Ke3 KeiareH & Ti30e Oepiaren M
aBToMaThl TaHUTHIH L(M) TiniHe THicTi 6oia Ma, sirHM e L(M)?

4. Dxeusanrenmminix npoobnemacvl — Ke3 kenreH eki Mi xoHe M;
(i#]) aBToMarTap KkBUBaICHTTI 00ja Ma, ssiau L(Mi)=L(M;)?

5. Tyuiwikmulnwix npobaemacst — 6Tl 01p TUNITET Ke3 KEITeH Kl
TIAT€ KUBIHABIK aMalgapAbl KOJJaHFaHIa HOTHXKECI COJl TOMKaA
’KaTaThIH/IBIFbIH AHBIKTAY .

6.Tokmamy npobaemacer — OepuireH M aBTOMaThl KoHE OepilareH
KipiC JIlepeKTepl YIIIH OChl JepekTepMeH M aBTOMATBHIHBIH KYMBICHI
TOKTal Ma OK mna?

Ocel  mpobOnemanapablH  Kelbipeynepl aJdropuTMAIK — IIemIiMIi
OoJ1abl.

I.3.4-tancsipmaJgap:

1. BipkaKThl >KOHE EKIKAKThl aBTOMATTap/blH albIpMAIIbLIbIFbIH
KOPCETIHI3.

2. Taunnan sl KOHE OCHMHUTIHAIITBI aBTOMATTaP/IbIH
alBIPMAIIBUTBIFBIH KOPCETIHI3.

3. Herepmuni JKOHE oeieTepMHuHTI aBTOMATTap IbIH
alBIPMAIIIBUTBIFBIH KOPCETIHI3.

4. TaHBIFBIIITAD MEH  TYPJASHIIPTIUTEPAIH  albIpMallbUIaFbIH
KOPCETIHI3.

5. Perynsipiibl @pHEKTEp MEH OH CBI3BIKTHI IpaMMaTHKaIapFa Colkec
aBTOMATThI KOPCETIHI3.

6. KoHnTekcTi-60¢c rpamMMaTukaiapra COMKec aBTOMATThl KOPCETIHI3.

/.KoHTeKCTI-Toyenal  TIpaMMaTHUKajlapra  COMKeC  aBTOMATThI
KOPCETIHI3.

8. XKanmsl Typaeri rpaMMaTHKanapra coilkec aBTOMAaTThl KOPCETIHI3.

9. AKBIpIIBI aBTOMaTTap MEH CTEKTI aBTOMATTap IbIH
albIpMAIIBUTBIFBIH KOPCETIHI3.

10.ChI3BIKTHI-IIIEHEYJICHT €H aBTOMAaTTap MEH Trropunra
MalTuHaJaAPbIHBIH albIPMaITbUIBIFBIH KOPCETIHI3.

1.3.4-cypakrap:
1. PerynspnbslK TpaMMaTHKaiap KaHAal aBToMaTTapra coukec?
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2. KoHTeKCTICI3 TpaMMaTuKanap KaHjaail apTomaTrapra comkec?
3. KonTekcTi rpamMartukanap KaHjaaid aBToMmaTTapra comkec?
4. llekTenred rpaMmaTrUKaIap KaHaail apTomaTrapra comkec?
5. AKBIPJIBI aBTOMAT TUIAEPAIH KaHAald ChIHBIOBIH TAHUIBI ?

6. CTekTi aBTOMAT TUIAEP/I1H KaHAall ChIHBIOBIH TaHU I ?

/. ChI3BIKTHI ICHEYJICHT€H aBTOMAT KaHJ1ail TULAEep 11 TAHUbI?
8. ThropMHT MaIlIMHACHI TULIEP/AIH KaH/1ail ChIHBIOBIH TaHUIbI?
9. ABTtoMarTapaarbl OOCTBIK ITpoOIeMachl JereH He?

10. ABTOMaTTapAarbl MEKCI3IK MpoOiemMachl 1ereH He?

11. ABTomMaTTapAarsl TUICTUIIK TPOOIEMachl JeTeH He?

12. ABTOMaTTapaarsl SKBUBAJICHTTIIK MPOOIEMAaChl IETeH HE?
13. ABTOMaTTapaarsl TYUBIKTBUIBIK ITpOOJIeMackl 1ereH He?
14. ABTomMaTTapaarsl TOKTaTy IpodiiemMachl AereH He?
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1.3.5. Aemomammuly hopmanovt anviKmamacol

byn maparpadTta IMIBIFBICHI JKOK aBTOMATTapAblH  (HopMasibl
aHBIKTAMACHl, OJIAPJIIH KECKIHI, >KYMBIC TaKTBICHl KOHE OJIapMEH
TAHBUIATBIH  TUIZAEP, COHBIMEH KaTap, OJaplblH aJrOPUTMIIK
npooJieManapbl KapacThIpblUIaabl, MbIcajgap Oepiieni, Tanchipmaap
YCBIHBLIAbI, CypakTap Koubliaasr [1-5,12,13,16,21, 23,25-32].

1.3.5.1-anvikmama. beviunuyuanovr asmomam A MBIHA alIThUIBIKIICH
A=<§, 1, O, Fs, Fo, St > Gepineni, myHaa:

S ={s1, S2, . . ., Sk} — Kyinep skubIHbI (KYHIEp QJIiIOui);

| = {i1, 12, ..., I} — xipic cuMBOJIAAP KUBIHBI (KipiC QIIIITOMI);

O = {01, 01 ,. .., OM} — IIBIFBIC CHMBOJIAADP >KUBIHBI (IIBIFHIC
QIIinoui);

Fs: SxI—3(S) — anmacTeipy GhyHKIMICH, KaHmak-1a 0ip (Sk, 1) Ky#-
KipiC CUMBOJI JKyObIHa aBTOMAT KYHiH Sk = Fs(Sp, 1) colikec KOSIIBI; Sk, Sn
eS; k#n; k=1, 2, ..., K; n=1, 2, ..., K; hel; I=1, 2, ..., L; 9(S) — S
YKUBIHBIHBIH OapJIbIK 1IKUBIHAAPBIHBIH KUBIHBI;

Fo: SxI—0 — mbireic QyHKIMSICH, KaHmai-ma 0ip (Sk, i) Ky#H-Kipic
’KYObIHA MIBIFBIC CUMBOJIBIH On = Fs(Sk, 1) coiikec kosiabl; On = Fs(Sk, 11);
Sk, SneS; k#n; k=1, 2, ..., K; n=1, 2, ..., K; iel; I=1, 2, ..., L; omeO;
m=1, 2, ..., M;

St € S — coHFbI (PUHAIIBIK) KYUJIED KUBIHBL.

1.3.5.2-anvikmama. Mnuyuanoor aemomam A MbIHA XKETUTIKIICH

A=<S§, 1, O, Fs, Fo, sp, St> Oepineni, myHaa

S, 1,0, Fs, Fo, St — Octimaumanasl aBTOMAaTTaFbl CUSKTHI,

ShE S — anFalIKbl KyH.

benrineynep keneci arayjmapra coWkec anmblHABL: A — oOT
«automaton», S / s — «state», | / 1 — «input», O / 0 — «outputy», F —
«functiony, Sp — «State beginy, si — «state final».

Apbl Kapaii 013 MHUIUAIIBI KoHE OCHHMHMIIMAIIIBI aBTOMATTapbl
aXpIpaTnaiMbI3, ce0e01 KaH/Iail aBTOMAT Typajibl €63 OOJbIN >KATKAHbI
MOHMOTIHHEH KOPiHE/I].

65



ABTOMAT apakidik auvikmanean Jen artainanwl, erep Fs xone Fo
(GYHKOMSAIAPBIHBIH, ~ aHBIKTATy OOJBICHI Sx| KUBIHBIHBIH IIMDKHABIHBI
oonca, sauu, D(Fs)SSx|, D(Fo)SSx| xone monvix aunvikmanzan nem
atanazel, erep D(Fs)= D(Fs)=Sxl.

Apbl Kapail 013 TeKk aJIMacThlpy (PYHKIHUACHIMEH COMKEC >KYMBIC
ICTEHTIH aBTOMATTap TAHBIFBIIITHI FaHA KAPaCThIPaMBI3.

L1.3.5-eckepmne. Keiine anmacteipy (TYpieHAIpY) (GYHKIHSCHIHBIH
OpHBIHA JIOTHKAJIBIK «aKUKaT» HEMECE <(CKaJFaH» MOHIH KaObUIHAWThIH
anmMacThIpy (TypJeHIIpy) KaTbIHACKIH HaijalaHy bIHFAIIbL.

Amvacteipy (TyprieHnipy) (GYHKIUSICHIHAH aIMacTeipy (TypreHmaipy)
KaThIHACHIHA KOIIy VIIIH OChI (DYHKIWISIHBIH MOHIH KAThIHACTBIH KOCBHIMIIIA
apryMEHTI PEeTIH/IE KaObUIIay KEpEK.

JKyMbiIc Kaapl KOK KECKIHHIH (hOpMaabl aHBIKTaMachl MbIHA Ky (S,
w)eSxI*, myHma Se€S xoHe wel*, I* - Oapnplk MyMKiH OoOJaThIH
aKbIPJIbl Y3bIHABIKTHI KIPIC TI30€CIHIH KUbIHBI.

Asmomam reckini anzawikbl (conevt) 0O0nanbl, €rep KYITarbl
OipinII eMeHT azeaurbl (conabt) Kyi Sp (Sf), al eKiHII SIEMEHT — Kipic
(60c) Ti36¢ GoJca.

Aemomam maxkmulcbl — €Ki KECKIH apachblH/Ia aHBIKTAJIFaH OWHAPIIbI
KaTbIHAC |=TaH6aCL1MeH oeJruieHe .

(S, i) |= (St+1, @) KaTBIHACKIHBIH Oap OOJIFAHJIBIFBI, €rep aBTOMAT St
KYHiHIe OoJjica KoHEe OaCTHEK | CHMBOJIBIH KapacTBIPHIN Typca, OHJa
nerepMuHi (OeriaeTepMHUHI) aBTOMAT OIp TaKThI IMIHJC St+1 (St+1 KYHICH
Oackajapra) OTCTIHHINH JKoHE OacThek Oip YSAIIBIKKA OHFa
YKbUDKUTBIHABIFBIH OLIIIPE/Ti.

|=” KaTbIHACHI |= KaTbIHACBIHBIH, N—II11 J1opekeci Ooyajbl, erep
S0=Sh, T0=7, Sk= S, Tk=¢ koHe V' K, 1 <k < n OGomareamaii (So,70),
(s1,71), (S2,72),..., (Sn-1,7n-1), (Sn,7n) Ti30eci Oap OOJBIN MBIHA (Sk-1,Tk-
1) |= (Sk,7«) KaTBIHAC OpBIHAAIAABI, MYHIa & — O0C Ti30e.

Erep VK, k>1 (memece k>0) katwinac (So,7) |=k(Sk,8) OophIHJIaCca,
ouga oxa Oswuraii (So,7) |=+(Sk,8) »ka3putaasl  (Hemece(So,7) |=*(Sk,8)),
MYH/1a |=+ — |= KaThIHACHIHBIH, TPAH3UTHUBTI TYMBIKTAIYHI, a |=* — |=

KaThIHACBIHBIH, PEe(JICKCUBTI )KOHE TPAH3UTUBTI TYUBIKTAYbI.
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Kipic Ti30eci MIBIFBICCHI3 aBTOMATIIEH TaHbLIAJIbI, €rep OJ1 KIpic Ti30ecl
Tacmara >Ka3bUIFaH aJFallKbl KECKIHHEH OacTam COHFbI KECKIHTe NeHlH
KECKIH Ti30€TiH OpbIH/Iaca.

Aemomamner maHbLIAMbIH Min ACT OCbl aBTOMAT TaHWUTBIH Ti30enep
JKUBIHBIH alTabl.

Meiini (Sp, 7) — aBTOMATTBhIH alFallKbl KeckiHi, (Sf , &) —
aBTOMATTBIH COHFBI KECKIHI, COHJA.

1) A aBroMaT-TaHyIIbl 7€ |* Kipic Ti30eciH TaHbICa, erep MbIHA
(Sb, 7) |=*(Sf, €) KaTbIHAC OPBIHAJICA;

2) L(A) tim A aBTOMaT-TaHBIFBIIINCH TaHBLICA, erep oJ ObLiai
anpikTanca L(A) = {z: rel* & (Sp, 7) |=*(Sf, &)}

[lopmen Oap ke3ne aBTOMAr >KYMbIC ICTeWl: erep t TakThIChIHIA
OackapyIbl KyphUIFBI S KyHiHZIE OoJIca jkoHe Kipic TacmachiHaa K CHMBOJIBIH
KapacTHIPHII TYpca, OHJIA OJI IILIFHIC TaCIIaChIHA O CUMBOJIBIH JKa3a/Ibl )KOHE
KeJlecl TakThIra Komenl t+1, sruu

o(t) = Fs(s(t), k(t)), s(t+1) = Fo(s(t), k(t)).

Erep kanpaii-na Oip mopmeH >KOK Oosica, aBTOoMar Oyrartaibi, t
ME3TUTIHIe KaObUJaHFaH CHMBOJIFA Kapamailibl jKOHE KeJleCl ME3ruiep/e
CUMBOJIAAPABI KAOBUTIAY/ TbI TOKTATA L.

Keiine aBromar mopMeHepiH YIITIK TypiHe Oepyre Ooaipl:

<s(t), k(t), o(t)>, <s(t), k(t), s(t+1)>

1.3.5-mpicamnap: Meina napamerpii Q ={1,2}; T={a,b}; 1= {1},
F={2}; A= {<1, aaa, 1>, <1,ab,2>, <1,b, 2>,<2, &, 1>} aKkbIpiibl aBTOMAT
muarpammacs! 1.3.5-cyperre 6epuireH.

aaa ab

1.3.5-cypeT. AKBIpJIbI aBTOMAT JUarpaMMachl

Conpa aBTOMAT TaKTHICHI ObLTal Oonassr (1, abba) |= (2, ba).
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[.3.5-TancbipmaJjiap:

1. aunmanasl aBTOMATTBIH (hOpMasabl aHBIKTaMachliH OEpiHi3.

2. beitmaunmanasl aBTOMATTBIH (hOpMaabl aHBIKTAMAaChIH OCPiHi3.

3.{a, b}* TiniH TAaHUTBHIH aBTOMATTTHI KYPBIHBI3.

4. {re{a, b, c}*:|t|# 1} Tinin TaHUTBIH aBTOMATTHI TAOBIHBI3.

5.{a, b}*\ ({a": n>0} u {b": Nn>0}) tini yuria aBToOMat TaOBIHBI3.

6. {awb: we{a, b}*} U {bwa: we{a, b}*} TiniH TaHUTHIH
aBTOMATThI KYPBIHBI3.

7.a meH b opinTepiHeH TypaThIH XKoHE a OpiliMEH OacTanaThiH
T130€H1 TAHUTBHIH aKbIPJIbl aBTOMATTHI TYPFBI3bIHBI3.

8. a meH b opinrepinen TypaThiH koHE D opimiMeH askranaThH
T130€H1 TAHUTBHIH aKbIPJIbl AaBTOMATTHI TYPFBI3bIHBI3.

9. a, b, C opinTepiHeH TypaThIH KOHE ¢ dpimiMeH 0acTalaThiH KOHE
Cc OpilmHE asKTajJaThlH TI30€HI TAHWUTBIH AaKBIPJAbI aBTOMATTHI
TYPFBI3BIHBI3.

10.Kimni naTelH OpINTEpIHEH >KoHE apad 1udprapblHaH TYPATHIH
OapibIK Ti30€JIep/ii TAHUTHIH aKbIPJIbl aBTOMATTHI TYPFBI3BIHBI3.

11.Merna Tinai {a@, bb}* TaHuThIH aBTOMAT KYPBIHBI3.

12. Mena Tinai {we{a, b}* : |w[>3} TaHuThIH aBTOMAT KYPBIHBI3.

1.3.5-cypakrap:

1. ABTOMAT KECKIH HEJICH TYpabl?

2.ABTOMAT KECKIHIHIH KaHAal Typiaepi 6ap?

3. ABTOMAT TaKTHICHI HEJICH TYPabl?

4. ABTOMATTBIH aJIMAcThIpy PYHKIUSACHI Kaail oepinemi?

5. ABTOMATTBIH LIbIFApy GYHKIUACKHI Kajal oepinesi?

6.Karman aBTomaT apakifik aHbIKTaJFaH 0oiaabl?

/.Kaman aBToMaT TOJIBIK aHBIKTaJIFaH 00J1aIbI?

8. ABTOMATIICH TaHBUIFAH Ti30eep )KUBIHBI HeH1 OUTIipei?

9. AKBIpJIBI aBTOMATTHIH IMOPMEHI1 Kajlall Ka3blIabl?

10.aunuanasl aBToMaT Kajlaid aHbIKTaIa Ibl?

11. ABTOMATTBIH JUarpamMMachkl AEreH He?

12.ABTOMAT TUIAI KaJlall TAaHUIGI?

13.Akpipast aBToMaT {W €{a, b, c¢}* : |w|c = 1} Tinmi Tann ma?
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I1. PETYJIAPJBIK TIJIIEP
I1.1. PeryasipJbIK TULIEpai TyABIPYIIbI MEXaHU3MAEP
I1.1.1. Pezynapaslk scublHOap mMeH pe2yasapiblK 6PHEeKmep

By GeniM peryispiblK TULIEpAl aHBIKTAy Tacumaepi (Tyasipyius:
MEXaHU3MJIEPIe KaTaTblH PEryJSPILIK OPHEKTEp, PEryJsIpiblK — TEHJEYJIEp,
PETYISIPIBIK ~ TEHACYJCpP JKYHeNlepi, ChI3BIKTHI TpaMMaTHKaIap JKOHE TaHYIIIbI
MeXaHM3M/epi OOJaThIH aKpIpJIBl aBTOMATrTap) KapacThIPbLIAIbI, PEryJIAPIIbIK
TUINEPAIH KacueTTepl JKOHE OChl TUIIEPAl aHBIKTAUTBIH  OpTYpIIl
MEXaHU3MJIEP/IIH SKBUBAJICHTTUIIN TaKbUIaHAAbl, MbIcajgap Oepinieni,
TalchIpMajap YChIHBUIAJBI, cypakTap Koibutagbl [1-3,16-21,24,25,28-
32].

Meiim @ — 60c¢ xubiH, an {€} — 00c Ti30EKTEp KUBIHBI, | —
aKBIPJIBI oJIIION, an t — ochl omnouaeri cuMBoJ, sFHU L€ T OOJICHIH.
Conpga MbIHaIal aHBIKTaMa kacayra 0oJabl.

I1.1.1.1-aneikmama. T OMINOUIHICTI pecyasapiblK  JHCUBLH
PEKypCUBTI OblIIali aHBIKTAJIAbI:

Pexypcus 6a3uci:

(1) @ — T oninOuiHAET1 PEryJISPIILIK KUBIH;

(2) {¢} — T onminOuingeri perynspJibIK KUbBIH;

(3) {t} — T ominOuinmeri peryaspiabIK KUBIH;

Pexypcuemi keyeiimy:

Erep P xone Q — T ominOuinaeri peryJsipjblK >XKUBIHAAP
0oJica, oHJa KeJeci KUBbIHIAp JAa peryIspJIbIK 00JIaabl:

(4) P - Q — P xxone Q »XUBIHIAPBIHBIH TIPKECY1,

(5) P UQ — P xone Q )uUBIHIAPBIHBIH Oipiryi ,

(6) P* — P >KUBIHBIHBIH UTSPAIIUSCHI,

Pexypcusmi myoicoipvimvoay:.

T onmimbumingeri perysapiasik xubiH Tek (1) — (6)
epekeepiMEH aHbIKTaJIa IbI.

ConbiMeH, T omimnmOuiHIET1 PEryJsapiIbIK KUBIH O0JaIbl TEK KaHa

JKOHE TEK KaHa, erep o Hemece ¢J, HeMece {¢}, Hemece Kaiichl Oip te T
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yiin {t} 6onaTeiH 6oJIca, HEMeCe 0J1 OCHI KUBIHIApaH TipKecy, Oipiry
KOHE WTepalys aMaJIapblH akpIpJbl CaH PET KOJJIaHy apKbLIbI
aJbIHATBIH OoJICa.

I1.1.1.2-anvikmama. AxXpipyibl T ominOUIHAETI PETYJISIPIBIK
KUBIHJIAPIBl  AHBIKTAWTBIH  PEryJApJbIK OPHEK PEeKypCUBTI
OoJaabl:

Pexypcus 6a3uci:.

(1) ¢— T oninOuingeri & peryaspiblK KHbIHIbI aHBIKTANTHIH
pPEryJIsipJIbIK OpHEK;

(2) e — T ominbuingeri {e€} perynsapiibIK *KUbIHIbI aHBIKTAHTHIH
pPETyJISIpJIBIK OPHEK;

R){t} — T omnbuingeri {t} peryasIpablK >KUBIHIBI
AHBIKTAUTBIH PETYJISAPIBIK OPHEK;

Pexypcuemi xenetimy:

Erep p xxone q — T omimOuinngeri P xoHe Q peryispiabik
KUBIHIAAPBI OCPETIH COMKEC PEeryIapiblK opHEKTep OoJica, oHa:

(4) p-q — TipkecydeH maiima OonaTblH 1 onimbouingeri P-Q
PETYISAPIBIK )KUBIHIABI CUIATTANTBIH PETYISPIIBIK OPHEK;

(5 pvg — Oipirymen maiga OosiatelH 1 omimouingeri PUQ
PETyISApIBIK )KUBIHIABI CUIATTANTBIH PETYJISPIIBIK OPHEK;

(6) p* — wrepamusgaH naikga OonaTeIH 1 omimOuingeri P*
PETyIASPAbIK )XUBIHIABI CUIATTANTBIH PETYISPIIBIK OPHEK;

Pexypcuemi mysicoipvivoay:

Perymspneik  epuektep Tek (1) — (6) epexenepimen
aHBIKTAIaJIbI.

Perynsipiblk ©pHEKTEpll Kypy YIIH TipKecy amaibl -, TaHJay
aMmaibpl V JKOHE HWTepalus aMaibl * KOJJIaHbUIaabl. EH KOFapFsl
OpbIHAANy pEeTKe * amaibl, COHaH KEHWIHTire - amajbl, all €H
COHBIHJIaFbIFa V amalibl ue 00Jaapl. OJETTe, PErysIpiblK OPHEKTIH
YKa3ybIH/Ia UTEepaIrs aMaIbIIBIHBIH TaHOACHI * Ka3bIIIMaNIbI.
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biz p* kaszbaceiH pp* ka30achlH  KBICKApTy  YIIiH
KOJIJJaHaMbI3, COHBIMEH KaTap, PeryJisipJIbIK OPHEKTEH apThIK
JKakllanapaaH KyTbUiambi3, Mbicaiibl, 0V10* pgeren (0V(1(0%)))
OoJ1aabl.

OpOIp PEryspiablK KUBIHAbI CHUIMATTaWTBIH €H OosiMaca Oip
PErYJISIPJIBIK OPHEK TAOBIIAAbl KOHE KEPICIHIIIE, OpOip pEeryJisipbIiK
OPHEKIICH CUMATTaJaThIH PETYJISIPJIBIK )KUBIH Oap 00Jiajibl.

OpOIp PEryasapibIK >KUbIH YIIIH OHbI CUIATTANMTBIH IIEKC13 KoM
pPEryJspibIK 6pHEK 0ap eKeHITH eCKepy KepeK.

Exi perynsipiblk ©pHEKTI men €N aTalMbl3, erep ojap Oip
KUBIHABI ~ cUOATTaWTBIH  Oosica.  Perymsipiablk ~ ©pHEKTepl
SKBUBAJICHTTI TYPJCHAIpY YIIIH OipKaTtap anreopaiblK 3aHaap
(axcuomajiap MeH TeopeMasap) oap.

JlexcukanblK KYpPBUIBIMAAPbI IMPAaKTHKAJBIK CHIIaTTaraH/a
pEryJIsIpJIbIK ©pHEKTEKTEpre Kanjaail na Oip araynap Oepir, ojapra
CUITEMEJIEpIl OChl aTayjap apKbUIbl xacay mnangansl. OchiHaan
aTaynap/bl aHbIKTAy YIIIIH MbIHaIal jka3z0anap bl maiiaiaHaMbl3:

d1:r1
d2:r2
dh=rnn

myHaa Oi — opTyini araymap, am apOip i — mbeiHa T U{d1, d2, ..., di1}
CUMBOJIJIAPJIaFbl, SIFHU HET13T1 JINOU CUMBOJIAAPAAFbl KOHE aJbIH alia
aHBIKTAJIFAaH aTay-CUMBOJIAPBIHIAFEl PEryJsIpiblK opHeK. COHBIMEH,
Ke3 KEeJITeH [ YIIIH PEeryJspiIblK OpHEKTEpJiH aTayblH OJIap aTaWThIH
pPEeryJISIpJIBIK ©OpHEKTEepre KalTa aybICThIPY apKbUIbl |  ominOuiHge
PETYJISIPJIBIK OPHEK TYPFBI3yFa 00J1a b

II.1.1.1-mBIcanaap:
1. (avb)* perynspnweik epueri {a,b}* peryisipiablK >KUBIHBIH
AHBIKTANbI.
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2. (Ov1)*011 perymspasik epHeri O MeH 1-AeH KypaiaraH jKoHE
011 Tiz0eciHe asKTaJaThIH Ti30€JEp/aiH )KUbIHBIH aHBIKTAM/IbI.

3. a(av0)* perymsapiabik epHeri {0,a}* KubIHBIHIAFBI, a-IaH
OacTtanaThlH Ti30eJepAiH )KUbIHBIH aHBIKTaMTbI.

4. (avb)(avbvOvl)*  perymspabik epHeTi {0,1,a,b}*
JKUBIHBIHJAFBI, a-JaH Hemece D-maH OacramateiH Ti30OenepaiH
KUBIHBIH aHBIKTANIbI.

5. (0O0Ov11)* - ((01viO) - (OOv1l)* - (01viO)(OOvil)*)*
perynspisik epHeri 0 MmeHn 1l-nen Kypanbim, xyn can 0 sxoHE Kyn
caH 1-1eH TypaTbiH OapabIK Ti30€Jep )KUbIHBIH aHbIKTAMTHI.

6. a(eva)vb perymsapaelk epHeri {a, b, aa} peryasapibiK
JKUBIHBIH aHBIKTAMNIbI.

7.a(avb)” perynspnblk opHeri a-maH GacTalaThIH XKOHE d MEH b-
JlaH TYPaThIH OapybIK Ti30esep )KUbIHBIH aHBIKTANIbI.

8.(avb)“(avb)(avb)” perynsapasik opueri a men b-man TypareiH
Oapiblk Ooc emec Ti3Oenmep skublHBIH, srHM {a, Db} kubIHBIH
aHBIKTaNIbI.

9.((sv1)(sv1)(sv1))" perynsapubik epHeri y3uiHabFsl 0 MeH 1-1eH
TYPATHIH XOHE 3-Ke 06JIIHETIH OapJibIK Ti30€siep )KUbIHBIH AaHBIKTAUIbI.

10. ¢* perynspasik epHeri {€} KUBIHBIH aHBIKTAN]IBI.

11. e V ¢ perymspiabik epHeri {€}U Q) KUBIHBIH aHBIKTA T

12. (avb)-(avb)=aa Vv ab v bav bb.

13. Opintep MeH uudpraapaaH TYpaThIH JKOHE  OpINTEH
OacTalaThlH alKbIHIAFBII YFRIMBIHBIH KYPBUIBIMBI ObLITIaN Ka3bLIa bl

L=
avbvcvdvevfvgvhvivjvkvlivmvnvovpvqvsvivuvvwvwyxvyvz

D =0v1v2v3v4v5vev7vE8v9

| = L(LvD)"

14. Metini T = {X,y} amin6ui 6epincin. CoHsla aHbIKTaMa OOWBIHIIIA

L((xy)*-(Lvx))={(xy)": n>0}u{(xy)"x: n>0}.

15. OnpapIK xa3y1arbl CaHAAP KUBIHBI YIIIH PETYJISPIBIK OPHEK:

Digit = 0v1v2v3v4v5vev7v8v9

Integer = Digit*
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Fraction =Integerve
Exponent = (E(+V-ve)Integer)ve

I1.1.1-TanceipMagap:

1. {a,b}* *KuBIHBIH CUTIATTAWTHIH PETYJISAPIILIK OPHEKTI TAOBIHBI3.

2.{a,bc*}* )KMBIHBIH CUNIATTAUTHIH PETYIISIPIIBIK OPHEKT] TAOBIHBI3.

3.{ab,cd}* TimiHIH TOJBIKTaybl VINIH PErYJSAPIbIK ©OPHEKTI
TaObIHBI3.

4.{ab,b}* *KUBIHBIH CUIIATTANTHIH PETYJISAPIIBIK OPHEKTI TAOBIHBI3.

5.{a*,b*}* >xUbIHBIH CUTIATTAUTBIH PETYJISAPIIBIK OPHEKTI TaOBIHBI3.

6. Kypambl ce3aep/ii, KeTIKTEpAl *KoHE HYKTEIEPil KAMTUTBIH KOHE
KYPBUIBIMBI T€K JIATBIHHBIH KIIIl OpINTEPIHEH TYPAThIH CO3JICH
OacTayiaThlH, CO3/I€p apachbiHIa KETIK OOJAThIH KoHE OapibIFbl TEK
KAIIFbI3 HYKTEMEH asKTalaThIH COMIeMICP/l TYIbIPAThIH PEryIspIbIK
OPHEKTI >Ka3bIHbI3/IAP.

7. Kypambl KyHI1, aWlbl, >KbUIIbI KAMTUTBIH >XKOHE KYPBUIbIMBI

“<mmpp><uudp>.<mudp><mudp>.<uudp><uudp><uaudp><audp>"
TYpiHae OOJaThIH KYpPbUIBIMIBI TYIBIPATBIH PETYISAPIbIK ©PHEKTI
JKa3bIHBI3IAD.

I1.1.1-cypaxkrap:

1. T onimOuiHAe PEeryIsApibIK )KUBIH Kajdaid aHbIKTaTa bl ?

2. (ab)™ perynsapiblk epHeri KaHIal peryJsipibIK  KHABIHJIbI
cupaTTanbl?

3.(aavbb) perynsapaeik epHeri KaHmal peTyJISPIBIK JKUBIHIBI
cupaTTanbl?

4.a(eva)Vvb perymsipiabplK ©pHETri KaHAal PeryJspJIbIK >KUBIHIBI
AHBIKTAUIbI?

5.a(avb)” perymapaelk opHeri KaHgaii pEryiaspiblK KHBIHIBI
AHBIKTANIbI?

6. € peryasapiblK ©pHEri KaHjald peryJsapiblK IKUBIHJIbI
AHBIKTAMUIbI?

[.¢ peryisipjblK e©pHEri KaHdall peryysipiblK  KUBIHIbI
AHBIKTAUIbI?
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8. ((avbc)* -a) peryaspablK ©pHEri KaHgall peryispiiblK JKHBIHIbI
aHBIKTANbI?

9. (c-(abvcd)*) perynspiibik epHEri KaHAal peryJIspIiblK KUbIH/IbI
aHBIKTANbI?

10.((avb)* v ( cvd)*) perynsipiiblKk epHEri KaHmal perysipibIK
YJKUBIHIBI aHBIKTAU 61?7

11.Msna tin {uvuR: u € {a, b}*, v € {a, b}*} perynapusix Tin Gona
Ma?

74



11.1.2. Pecynapnvik anzeopa meH pezyaapivlK menoeyep

byn mnaparpadra peryisipablk anredpa KOHE PeryyspiblK
TEHAeACYJep KapacThIpbLIaabl, MbICAlap Oepiiaesl, TarchlpMaiap
YCBIHBLIA/IbI, cypakTap KoubLiaasl [1,16-21,25,29,32,32].

OJeTTe anredpa periHae OepuIreH JIEMEHTTEP KUBbIHBI, oJap/a
aHBIKTAJIFaH KalChl O1p amaiaap >KoHE OChl aMasiiapblH KacueTTepl
KapacThIpblIaJibl. Peryispiblk anreOpa 3JjeMeHTTepl peTiHae |
onimouinAeri Tizoenep, odapaa aHbIKTAJIFaH -, V, * amamgapMeH
OepuUIreH PEeryjiaspiblK ©pHEKTep KaOblajaHalbl, ajl amMajaapablH
KacHUETTepl KeJiecl IeMMaMeH OpHaThIIaIbI.

I11.2.1-nemma. Erep o, f koHe y Ke3 KEJIreH ¢ MEH &-HEH
e3rellle PeryJisipiblK epHeKTep 00sica, OHJa MbIHAJIAp aKUKAT:

1) pa=ag=¢

(2) ca=acec=a

Q) a pf+p-«a

(4) ovoa=avo=a

5B) ava=a

6) avp=pva

(1) a(By)=(ap)yr=apy
@) av(pvy)=(avp)vy=avpvy
©) a(Bvy)=a-pvay
10) (avp)y=ayvpy
(1) e*=¢

12) ¢*=¢

13) a*=ava*
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(14) (a*)*=a*

Jlonenoey. Perynsapiblk epHEKTEp a,f xKoHe y colikec A, B
s)koHe G perynsipibIK KUbIHAApAbl cunarTachkiH. CoHa:

(1) ¢a perynapiasik epHeri @A perynspiblK >KUBIHBIH
aHBIKTAUIBI, aJl 0. @ PETYIAPIBIK opHET1 A(J peryJisipibIK >KUbIHBIH
aHpIKTalabl. JKubIHIApABIH TIK KeOeWTyl * aMallbiHBIH KacHeTi
ooitbiHIa A = A+0J =) OpbIH allajJibl, COHBIKTAH ¢ a=a " p=¢ .

(2) ea perymapabik epHeri {e}A perynsapiblK >KUBIHBIH
AHBIKTAWABI, all o'¢ peryyspiaslk epHeri A« e} peryasapiibik
KUBIHBIH aHBIKTalAbl. JKUBIHAApABIH TIK KOOEHTYyl * aMalibIHBIH
kacueri OoribiHma {€}-A = A-{e} = A, COHJBIKTAH & ‘0=a'€ = . .

(3) o' perynapiasik epHeri A-B perynsapiblK SKUBIHBIH
aHBIKTAWbI, all -0 PEeTyIApAbIK 6pHeri B-A perysipibIK KUbIHBIH
aHbIKTalabl. JKubIHAApABIH TIK KOOEWTyl * aMalbHbIH KacHeTl
ooiibiHIIa A°B # B-A OpbIH anajibl, COHJABIKTAH o *ff # [-a.

(4) ¢va peryispablik epHeri JUA peryispiiblK S>KUBIHBIH
aHBIKTAUAbI, al aV¢@ peryispiablKk eopHeri AUJ peryisipibIK
JKUBIHBIH aHBbIKTanbl. JKublHaapaeiH Oipiry U aMalibIHbIH KAaCHETI
ooiibiHIIa JUA = AUY =A, COHIBIKTaH ¢Va =aV ¢p=a.

(5) ava peryasapiasik epHeri AUA  peryJsipiblK >KHBIHBIH
aHbIKTalabl, a1 AUA=A exeHaIr1 Oearuil, COHALIKTaH aVa=a.

(6) avp perynsapislk epHeri AUB  perynsipiibIK >KHUBIHBIH
aHbIKTalAbl, al pVa peryisipiblk epHeri BUA  peryisipabik
JKUBIHBIH aHbIKTalAbl. JKublHIapAbIiH Olpiry U amalibIHbIH KacCHETI
oombiHIIa AUB = BUA opbIH anajibl, COHABIKTAaH oV =pVo.

(7) a-(B-y) perynspnsik epHeri A«(B-G) peryisipibIK >KUBIHBIH
aHbIKTaiapl, an (o f) -y peryispablk epHeri (AB)G peryispiabik
JKUBIHBIH aHbIKTalabl. JKublHAap TeopuschiHaH MbiHay A+(B-G) =
(A-B)-G = A-B-G 6enrumi. Couapiktan o (f-y) = (o )y = af-y.

(8) av(pvy) perymspabik epHeri AUBUG) perynspiibik
JKUBIHBIH aHbBIKTauabl, aia (aVP)Vy perynsapibslk epHeri (AUB)UG
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peryJIsipablK JKUBIHBIH aHbIKTalasl. AU(BUG)=(AUB)UG=AUBUG
ekenairi oenrini. Corasikran aV(LVy)=(aVp)Vy=aVSVy.

(9) a-(BVy) peryispisik epHeri A(BUG) perynsipiibIK >KUBIHBIH
aHBIKTAUIbI, all o fVa-y peryssipiabik epHeri A‘BUAG peryisipiibik
JKUBIHBIH  aHBIKTalabpl.  JKUBIHIApP  TCOPUSCHIHAH  MBIHAY
A-(BUG)=A-BUA-G 6enrium. Conapiktan a-(fVy) = a-pfVa-y.

(10) (avp)y perynsapabik epHeri (AUB)G peryispiibik
JKUBIHBIH aHBIKTaWIbI, an a-yVB:y peryisapiablk epHeri A-GUB-G
PETYJISIPIBIK )KUBIHBIH aHBIKTAN bl JKUbIHIAp TCOPUSACHIHAH MBIHAY
(AUB)-G=A-GUB-G 6emrini. Cougpiktan (aVp) y=a-y VS-y.

(11) &" perynapneix opHeri {€} KUBIHBIH aHBIKTANIBI, al ©3
keseringe mbmHay {e} = {eju{c}u{e}{e}u{e}{c}{c}u.. = {c}
oenrimi, sram {e} = {e}. An {€} KHUBIHBI £ PeryIAPIBIK OPHEKIIEH
CUIIATTANAbl, COHABIKTAH £ = €.

(12) Ke3 xenren o ymiH o = eVaVa-oVa-o-aV... . Erep
MYHJIaFbl OapJIbIK G-HBI ¢-I'¢ aaMacThIpbIN, ajaapiMeH (1)-mri coHan
keiiin (5)-111 kacueTTepai OipHEIIe PeT KOJAAaHbII, ajl €H COHbIHIA
(4)-11i KaueTTi KOAMAHCAK, OHAA ¢ = € IIBIFabI.

(13) a" =&V a V a-a V... Tene-TEHAIKTIH €Ki *karbiHa 6ipaeit
V amaibl apKbUIbl 0-Hbl KOCCAaK »XOHE OHBIH OH >karbiHa (5)-1ri
KaCHETTI Oip peT KoJIjaHcak, onga oV o' =, stau o = oV o .

(14) JXakmraHblH IMIiHJACTI WTEepalUsHBI TapKaTKaHHAH COH
()" =(evava-aVa-oa-aVv...)". CBIPTKE HUTEpalUsHbl TAPKATHIII
)oHe (2)-mri, (4)-mmi, (5)-mi, (11)-mmi, (13)-uri kacuerTepi OipHere
peT KoJiaHbI, 0i3re kepek (a*)* = a* amyra Goyraasl.

Ochl KacueTTep/ll HailfanaHblll KypAell PEeryysipiblK ©pHEKTep/l
Kapanaieimaayra Oomanel. Meicanbl, (0V(1(0*))) epHeri TeH MoHmi
Ov10* epueriHe KapanaibIMaaaaIb.

Apbl Kapail 013 peryJisipjiblK OpHEKTI KOHE OJI aHBIKTAUThIH
PEryJIsIpJIBIK >KUBIHIBI O1p-OipiHEH, erep oJjap TYCIHOCYNIIIKKE
KeaTipMece, aXbIpaTnaiMbI3. MbIcaibl, OChI KelliciM OOMBIHINIA, A
CUMBOJIBI {a} )KUBIHBIH OepeTi.
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11.1.2.1-mBbIcaJr.
O*ﬁ g, cebebi I =evVOVIOVIDD.. =eVPD=¢ — O =k.

Enmi  perymsipiablk  ©pHEKTEpACH  IIBIFATBIH  PETYJISPIIBIK
TeHJIeyJIepl KapacThIPaMbI3.

I11.2.1-anvikmama. Pecynapnvik mendey nen alHbIMAaJbLIaphl
PEryJISIPJIBIK JKUBIH, al KO3(PPUIMEHTTEPl PErysipiblK ©OpPHEK
OoJIaThIH TEHACYAl alTaMbI3. MbBICaIbl, MbIHaJIAl TCHACY 1

X=oXVp (1)
ariHbIMaJIbl X KauMchl Oip ominmOuaeri perysipiablK >XUBIH, ajl
KOD(UITUSHTTEP 6. MEH [ COJI JMIOUAETI PETYISIPIBIK OPHEKTED.

11.1.2.1-meopema.

1) Erep (1)-un TeHaeyaeri Ko3pHIUEHT o O0c Ti30eHi
KaMThIMAUTBIH O0Jica, sIFHU £€a , OHJla OChl TEHJCYAIH MIeHIiMi
KAJIFBI3 o 3 60Iambl.

2) Erep (1)-mmi TteHmeyaeri KospuUIHUEHT o Oo0C Ti30eHI
KaMTBIUTBIH 00JIca, SFHU ¢Ea , OHJA OChl TEHAEYAIH memimi o (8
V v) 6osanml.

onenoey:.

1) Erep ¢€a Gonca, onma Vi xone VX ymin o/fcX, srHU
a BcX. Meini, EEX, EEa' B, & — en KbICKa OonaTeIiHmaii Oap.
E=E.E', myHna E,€a. Connma E,&e xoHe &-nmeH &' KbICKa.
ConapIKTaH E'Ea’'f = EEa B = X =o'

An eHnl a™f peryaspliblKk ©pHETriH TECHJCYJ1H OH >XarblHa
aliHbIMabl X-TiH OpHbIHA KOMBIIT MbIHAHBI aJTyFa OO0J1a/1bI:

ad BVB=a BV B=(a*Ve)p=ap

Ocwutapaan (1)-mi Tenaeyain memimi X = o f IIbIFaIbI.

2) Meiini, ¢€a (sran oo = o) xoHe o (B V Y) TeHueyndiH
memiMi GOJICHIH, MyHJa Yy — Ke3 KeareH Tin. Byman o (8 V )
©pHEriHe MbIHA TEHJCY COMKecC.

aa (B Vy) VB =a*B Vo y VB=(atVe)BVa'y = o B Vo' y=a" (SVy)
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Hemek, (1)-mi tenneynin memimi X = o (BVYy) ekenpiri
nojenaeHal. byia  ockl  TeHAEYJIH IISHIiMi IIEKCI3  KeIl
OonaTeIHABIFBIH KopceTeal. OchlHIal Karjaaniapja TeHACYIIH
eH Kill JHCOLINCLIMAUMbIH HYKmeci JIell aTajlaThlH €H KIIIl
mIemiMiH ay Kepek, ol X = a 3 *KUbIHLI 00Ia kL.

I1.1.2-Tancsipmagap:

1. Mena (avbvab)* perynspiblk epHETiH KaparmaibIMIaHbI3.

2. MrpiHa (a*b)*Vv(b*a)* peryaspiblKk epHETriH KapanaibIMIaHbI3.

3.Mpsina (bava*ab)* perymspiblk epHEriH KapamaibIMIaHbI3.

4. Mpna (b*a)*bv1)b* perynsapibik epHerin KapanaibiMIaHbI3.

5.MbiHa Z = Z V y peryaspiiblK TeHACY/IIH MEeniMiH TaObIHbI3.

6. MbiHa X = (aVp)X peryisipiblk TEHIACYIIH IIEITIMIH TaObIHBI3.

7.MpHa X = (aVp)XV/ peryiasapiblKk TCHJACYAIH IICHIIMIH
TaObIHBI3.

8. MpiHa X = (aVpf) *X peryisapiblK TCHJCYIIH IICIIIMIH TaObIHBI3.

I1.1.2-cypakrap:
1. Perynsapinsik epHektep ((avb)*vaa)* xone (aavbvab)* Ten 6e?
2. Perymsapawik epHekrep (abvb)*(avb) xone (avb)*(avb)* ten
oe?
3. (bvcd*a)*cd*, b*c(dvab*c)* perynsapnsik epHekTep TeH 6e?
4. Kaii ke3ze peryiasipiablK TEHICY/IIH 1IelniMi Oipey rana 0onaabi?
5. Kait ke3nie perysspiiblK TEHISYIH MIeTiMi Kot 00abl?
6. Perynsipibik TeHIEyAEpAiH MIEHMIH KaHaal oJ1icTieH Ta0asbI?
7.Kemeci peryisipiblK ©pHEKTepMEH KaHJIal TUIIEP TYBIHIAMIbI.
(0*1*)0; (01*)0; (0O0v11v(01v10)*(00Vv11)?
8. MbIHa perynsapIiblK OpHEKTep/ Il Kalai KapanaibiMaayra 001abl:
(0070 v (00)™?
(0Ov 1(ev00) v (0v1)?
(aaVve)(avhb)ab?
a‘(avh))eva)b?
a(avb)(avb)b?
9. Perynsapusik opaextep (p°q°)" xone ('Pp°) SKBUBAIEHTTI Me?
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10. Perynsapisik oprekTep P(qp)” xoue (PQ) P SKBHBaIEHTTI Me?
11.Perynspisik oprexTep P (pVQ)” xone (PV(Q)” sKBUBaIEHTTI Me?
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11.1.3. Pecynapnovix menoeynep srncyieci

byn naparpadTa peryssipiablK Tl aHBIKTAUTBIH PETYISPIIbIK
TEHJCYJIEP KyHesepl KapacThIpbLIaibl, OJIapJIbIH CTAaHIAPTTHIK TYPI1
KOPCETLIe 1 )KoHEe OJIapabl IIEITy dA1c1 Oepinesal, Mpicanaap oepinen,
TalichIpMasiap YChIHBIIAIbI, CypakTap Kokbliaas! [1,16-21,25,29,32].

AJJIBIMEH €Ki TeHACYJIEP KYHECIH KapacThIpabIK;

X= o XvoY Vo

Y= B XVBY VS, @

MyHIa aj xoHe fi Oapneik | = 1,23 yunua T ominOuiHgeri
PETYJIISIPIIBIK ©pHEKTEp OO0JIaabl.

Tenneynep )KyHeciH LIENTy YIIH MbIHA KaJaMJ1ap OPbIHIAJIA IbL:
1-xanam. MbiHa epHeK X =, * (Y v/ ¢r,) TaOBLIAIBL.

2-kajiam. MbplHa OpHEK Y = .- ( L. X\ ﬂs) TaObLIAbI.
3-kamam. 1-mm Kamamaarbl ©pHEKTerl X-Thl 2-11 KaJaaMJarbl
OpHEKKe KoWFaHna Y = fF* (L (ar*(a,Y vas)) v 3,) anbHAIbL

4-xanmam. 3-m11 Kagamaarbl Y-TE€H KYTbUIFaHIa, MbIHA OPHEK

Y =% (,Bl(al*(a 2*a3)) Vv ,33) aJIbIHAIBL.

S-kasaM. 4-111 KajgaMaarbl Y-TiH MOHIH 1-1111 Kagamiarbl OPHEKKE

ROUFAMIA X — g1~ (at (B, (Balai™(@ 5 )V B ra) IEIFABL
Jlemek, OepuIreH TeHaeyJiep »KYHUECIHIH MeuMAepl KeJecl:
X=ar™(a (B~ (Blar™ (@ a))V BI)v as)
Y =% B (a™(@*ax3)) v 5.)

Enpl perynspiblk TeHACYJIEPiH CTaHAapTThI )KYHECIH KapacThIpyFa
0OTaIbI.

I1.1.3.1-anvikmama. benriciznep kubiibl A = {X1, X2,...,Xn}
)KOHE  peryispiblKk  Kodddumuentrepi O6ap N peryssipibIK
TEHJEYJIEp XYHECIH cmanOapmmel Jicyue Heumi3, erep oJ
MbIHaJ1ail 6oJica:
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X1= aovVaunX1Vae X 2---Vamm X

Xn= anvVamnXiVanX2---VamXn

Mynaga Oapablk kKoo duiumueHtrep aij — A KUBIHBIMEH
KUBUIBICTIAUTHIH T oJIMOUIHAET1 PEryJIsIpIbIK opHEeKTEp, A N T#J.

Tenaeynepain kodpUUMEHTTEP] aij opHeri Oonanabl. Eckepre
KeTCeK, erep aij = ¢ (MyHIal peryIspiIbIK KOPHEK OOIIybI
MYMKiH), oHma X; Oenricizi ymiiH TeHueyae Xj Oenrici3in
KaMTUTBIH Mylle Oonmaiinel. CoraH ykKcac, erep aij= & 0oJca,
oHaa X 0enricisi yuIiH TeHjaeyae Xj 0eariciziH KAMTUTBIH MYLIE —
on »xail rana Xj Oonanpl. backa ce30eH ailTkaHda, ¢ XKoHE &
KOX(UIIMEHTTEP1 OJIETTEr1 CBI3BIKTHIK TeHJEyaepaeri coiikec 0
KoHe 1 KOd(UIIMEHTTEPIHIH POJIIH aTKapaIbl.

Enml peryaspiablKk KO3(pHUIIMEHTTI TEHACYJIECPIiH CTaHAAPTTHI
YKYHUECIH IIEUIY1H aJITOPUTMIH KapacThIpanlbIK:

Kipic. benricizgepi A = {Xi1, X2,...,Xn} IKUbIHBI, ain
ko3 purimeHTTeEpPi A KUBIHBIMEH KUBLIBICIIAMTHIH | ominmOuiHAeT1
pPEryJISIpJIBIK ~ OpPHEKTEp OOJIaThIH N PEryspiblK  TEeHICYIl
cmanoapmmal XYUecl.

[lvizbic. CTannapTThl XyHeHIH Xi1=ai,...,Xn=0n IIeNIimi,
MYHJIa o; — | QInOuiHAeri peryiasapiablK epHek, i=1,2,...,n.

9oic. CTaHIapTThI KYUEHI MIECITY 9AICI ChI3BIKTHIK TEHALYJIEP
YKYHecCiH memyre apHainrad ['aycc oJiiciHe yKcac Kenel.

1-kaoam. i=1 OOJICHIH.

2-kaoam. Erep i=n, onnma 4-kajgamra kemny, oiTmece 1-
JIEMMaHBbIH TeNe-TEHJIIKTEpl KoeMeriMeH X; YIIIH TeHACYOl
Xi=oXiVp TypiHae ka3zy, MyHJIa o — | QIINOUIHIET1 PEryIspIIbIK
epHeK, [ — PoVPiXi+1V...VLnXn TYPIHIAET1 PETYJISIPJIBIK OPHEK, all
OaprabIK fi — T ominOuiHzeri peryiasapiablK epHekTep. OHaH KeuiH,
Xi+1,...,Xn YIIIH TeHACYJICPIIH OH KarbIHAAFbI Xi-/I1 PETYISIPIIBbIK
OpHEK a* f-MEH ayBbICThIPY KEPEK.

3-xaoam. i-1i1 1-re keOCUTY KoHE 2-KajJaMFa opalry.
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4-gaoam. Xn yuiiH teHaeyal Xn=aXnVp TypiHIE Xa3y, MYHJIa
0. )koHe f — T ominOmiHAeTI pEeryisIpiablK epHEKTep. (2-KaazamMabl
OpbIHJAaraHHAH KeWiH opOip I<n ymidn X; TEHACYiHIH OH
karpiHIa X1,...,Xi.1 alHBIMaIbLIap OoaMaiabl. AWTa KeTCek, 2-
Kagamaa Oy KacueTke X, YIIIH TeHJAey Je ue Ooiaabl). 5-
Kagamra keiry (Oy1 ke3zae i=n).

S-xaoam. X yuriH teHaey Xi—oXiVp Typiaae 0onaapl, MyHIa
o )koHe f — T ominbuiHaeri peryispiblKk epHekTep. LIIbFbIChIHAA
Xi = o*f xa3zy xoHe Xi.1,...,X1 YIIIH TeHaeyaepae Xj OpHbiHA o f-Hi
KOIO.

6-kaoam. Erep | = 1, onma Tokray Kepek, ourmece i-mi l-re
KEMITIN 5-KajlaMFa opajly Kepek.

I1.1.3.2-anvikmama. Meiimi Q - Oenricisoept A = {Xi,
X2,...,Xn} OKHBIHBI JKoHE KO3(DHUIUEHTTEplT A IKUBIHBIMECH
KUBUIBICTIAUTHIH T QINOUIHACT] PETYIISIPIBIK OPHEKTEp OO0JIaThIH N
pEryJSIpABIK TEHACYJ1 CTaHAAPTThI >KyWhecl. A KUBIHBIHBIH [
oninOuingeri TuUIAep >KubIHbIHA f OeliHeci Q KyHeciHIH INEIIiMi JeI
aranajpl, erep apOip TeHaeyae X-TiH opHbiHa f(X)-Ti opOip X€A yiin
KOWFaH/a TeHACYJIep KUbIHAAPABIH TEIe-TeHAIKTEpTe aifHaJIca.

f. A—9(A*) Gerineci Q *KYHECIHIH el Kl HCOLINCLIMALMbIH HYKMECT
JITT aTanajpl, erep oapybik X eA yuriu f menriMi MeH ke3 kenreH 6acka g
menrimi apaceiaga f(X) € g(X) 6omnca, myama HA*) — A* KUBIHBIHBIH
OapJIBIK 1IKUBIHAAPBIHBIH, )KUBIHBI.

Kerneci exi neMMa ex Kitti HCbLIdHCbIMAtimbii HyKmeci Typajibl 001aIbl.

I11.1.3.1-nemma. benriciznepi A OonarblH 9pOip CTaHAAPTTHI
TeHaeynep xxyheci Q eH Killl KbUDKbIMAUTBIH HYKTEre he 00abl.

JMonenoey. bapabik XeA ymin f(X)={w: weg(X) crannapTTh
Kyiie Q-min Oapiawlk memrimaepi ¢ ymrid}. Iemim f xone OGapibik
memimaep g ymrin f(X)S g(X) opeiHaanaTeiHblH KepeMi. COHBIMEH,
f—cranmapTTel )ylhe Q-miH JKaaFbI3 €H Killll )KbUDKBIMAHTHIH HYKTECI.
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I1.1.3.2-nemma. Meitni Q1 xone Q2 — 1-mmi anropuT™MHiH 2-1Ii
KajJaMblH OpBIHJIAFaHFa JEWIHT1 JXoHe OIp peT OpbIHIaFaHHaAH
keiinri tenaeyiep xyieci. Conma Qi1 xome Q: Oipaeit eH Kimrl
KBIDKBIMAUTBIH HYKTETE Hie OOJIa Ibl.

11.1.3.3-nemma. Meiini Q1 xone Q2 — 1-mi anropuTMHiH S-111
KaJaMblH OpBbIHJaFaHFa JEWIHr1 >XKoHe Oip peT OpblHIaFaHHaH
kelinri tenaeynep xyieci. Conma Qi >xoHe Q2 Oipmeit eH Kiri
KbUDKBIMAUTBIH HYKTETE Ue 00Jaibl.

11.1.3.2-meopema. 1.1.4-ancopummi cTaHnapTThl TEHIEYJIEP
KYHWECIHIH €H KiIlll >KbIJDKBIMAHTBIH HYKTECIH TaOa bl

Joanendey. 5-1m1i xagaMabpl KOJIJTaHFaHHAH KeiiH OapJibIK | YIIiH
Oapablk TeHaeylep Xi—oi TypiHe wue Ooaaabl, MyHAa oi — |
omnoOuiHAeri peryJisipjblK opHEK. by  kylieHiH eH ki
KBUDKbIMaTBIH HYKTecl f(Xi)=ay kbutaThin f OcitHeci 6oJabl.

I1.1.3-mbIcajiaap:

1 {xlzgvm*xlvllxz
X 2=00X1v1X,Vv1
[emnryi:
X1=(01*)*(ev11Xy)
X2=00(01*)*(ev11X2)V1iXov1
X2=(00(01*)*11v1)*(00(01*)*Vv1
X1=(01*)*(ev1100(01*)*11v1)*(00(01*)*Vv1))
2 { X1=aX2vbvcXs
X 2=CX1VcX pvab
[emnryi:
X1:C*(aX2V b)
Xo=c(c*(aXovb))vcXovab
Xo=(cc*avc)Xavee*bvab
Xo=(cc*avc)*(cc*bvab)
Xi=c*(a(cc*avc)*(cc*bvab)vhb)
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3. | X1=a vbX.vcXi
X2=C VbX1vaX:
[emryi:
Xi1=c*(avbX>)
Xo=cVvb(c*(avbXz))vaX,
Xo=cVbc*av(bc*bva)X:
Xo=(bc*bva)*(cvbc*a)
Xi=c*(avb(bc*bva)*(cvbc*a))
I1.1.3-TancsipmaJjiap:
1. PerynspibIk TeHACYJIEp )KYHECIH MIEIIHI3:
X = o X VBY
Y = a2 XVB,Y
2. Perynspnablk TeHACYJIEp )KYUECIH MISIIiHI3!
X = XvpYVvy,
Y = a2 XVB,YVy,

3. PerynsipnbIK TeHaeyaep )KyHEeClH CTaHAapTThI TYPre KeATipiHi3:

X=aXvhYvc
Y= a,XvhYvc,
4. CTaHIapTThI PETYISPIIbIK TEHACYJIEP )KYHUECIH EeNIHI3:
Xi1=abX1vb vaX;
X2=aaX3VvhX1
Xz=abX2vec veXs

5. CTanmapTThl peryspiiblK TEHACYJIEP KYHECIH MICIIHI3:

X1=a,v az X1va, Xova, X;
Xo=a, v aX1vVa, Xova, X,
X3=a,Vv azX1va, X va, X,
6. CTaHaapTThl PETYJISIPIBIK TEHICYJIEP )KYUECIH MICIIiHI3:
X1=a,v as X1va, X
Xo=a,v axX1va, X 2
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[. PerynspasIK TeHaeyJep KYHECIH MeIIiHI3:
X1=001*X1v1X3v0X>
X 2=11X2v0X3v01X3
X3=01X3v(0OvD) X,

8. PerynsapisIK TeHASYIEp KYHECIH MICIIiHI3:
X1=00X 2v11X>
X2=0X3Vv01X>
X3=1X1v0X3

9. PerynsipabIK TeHIEYIEp KYHECIH MISHTiHI3:

X 1=(010*ve) X 5v0X 1

X 2=X3v1X1v00

X 3=ev1X v (0vD) X,

10.  PerynspiasIK TeHACYJIEp KYHECIH IICIIIHI3:
Xi1=abXi1vbvaX:
X2=aaX3VvhXy

X3=abXveveXs

I1.1.3-cypakrap:
1. MpbIHa perymspiablK TEHISYJIEp >KYHeCiH IIelly YIIiH KaHjan
KaJamaap xacay Kepek?

X = (0!1VCZ2182*181)*(053V05Zﬂz*ﬂg)
Y = (Bov frar*a ) (B3v Brar*a,)

2. Kannaii perynspibiK TEHIASYIEp )KYUECIH CTaHAAPTTHI IeMi3?

3. PerynspiblKk TeHACYJIep JKYWECIHIH €H Killl KbUDKbIMAWTHIH
HYKTeCI JiereH He?

4. PerynsapiblK TeHJEYJIep KyHeciHJe KaHJal »karaaiiga eH Kiiii
KBUDKBIMAUTBIH HYKTEHI Ta0a anaMbI3?
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5. MeiHa X1 = aX1 V X2 xoHe X2 =ffoX1 V foXy perymspibK
TeHACYJIEPACH KYPhUIFaH KYHEeHIH IIellyl Kajlail Ta0blaaib1?
I1.1.4. Coi3v1Kmul cpammamuxanap

byn mnaparpadrTa perymspiblK TULAEPAl TYIbIPAThIH CBI3BIKTHI
rpaMMaTHKaliap  JKOHE  OJIApJbIH  TypJepl  MEH  KacueTrTepi
KapacThIPbIIAIbl, COHBIMEH Kartap, Mbicaigap Oepiieii, TarnchipMaap
YCBIHBLIIA]IbI, CypakTap Koubuiaasl [1-9,11-13,15-21,22-25,28-32].

Meitmi G =<N, T, P, S> dopmannsl rpammatrukackl OepiCiH,
myHga N —  OedrepMuHaIgapAbIH  aKbIpAbl  KWBIHBL, T  —
TepMHHAIAAPABIH  aKbIpJIBl  KUBIHBL, [NN=¢0, P — mEBIFapeiM
epeKENEPIHIH aKbIPIIBl XUBIHBI, S — bacmankvl betimepmunai, S€ N,
Conpma MbIHaIall aHBIKTaMaIap bl Oepyre OoJIabl:

11.1.4-anvikmamanap:

1.Erep G rpaMmaTuUKachIHaFbl OAPIIBIK MIBIFAPBIM epexenepi opoip
A, BeN, reT* ymin A— B nemece A— 7 typiame oepiice, oHaa o1
OH CBI3BIKTBI 2pamMmamuxa AetT aTaiabl.

OH CBI3BIKTBI TpaMMAaTHKaMEH TYBIHJIaFaH Ti30eliep >KUBIHBI OH
CBI3BLIKTHI /i1 OOadbl.

2.Erep G rpaMMmaTHKachIHIAAFbl OapIIbIK IIBIFAPBIM epeskesiepi apoip
A, BeN, reT* ymin A—Br Hemece A— 7 TypiHe Oepiice, oHaa O
COJI CBI3BIKTHI 2pammamuxa AeT aTanabl.

Con CHI3BIKTBI TpaMMaTHKaMEH TYBIHIAFaH Ti30enep KUBIHBI COJI
CBI3BLIKTHI i1 OOIadbl.

3.Erep G rpamMartukaceiHaarbl OapiblK IIBIFAPbIM epeskeriepl apoip
A, BeN, aeT*, peT* ymin A—aBf HemMece A—a TypiHze
Oepuiice, OHIIA OJT CbI3bIKMbL PAMMAMUKA OO0JIAJTbI.

ChIBBIKTBI TpaMMaTHKaJa IIbIFAPBIM YIEpici Ke3iHJIeri Tizoene
apThIK OelTepMUHaI OOJIMaNIbI )KoHE, erep =&, OHJIa OJ1 OH CBHI3BIKTHI,
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al erep a=¢, OHJA OJ OH CBI3BIKTBI rpaMMaThKa 00Jajbl. ChI3BIKTHI
rpaMMaTUKAaMEH TYbIHJIaFaH Ti30eJiep KUBIHBI Cbl3bIKmbl Mii O0JIAIBI.

4.Erep on cei3plkThl G = <N, T, P, S> rpamMmmaTtukaceiagarsl opOip
epexxe A—e, A—a Hemece A—aB Typinae Oosca, oHma Oy
rpaMMaTUKa Hopmanovl niwimoe TYp jaen autanael, myHaa AeN,
BeN,a€eT.

5. Erep con ce3bikthl G = <N, T, P, S> rpammartukacbiHiarbl apOip
epexxe A—e, A—a nHemece A—Ba Typinme Oosca, onma Oy
rpaMMaTUKa Hopmanovl niwimoe TYp jaen autanasl, myHaa AeN,
BeN,a€eT.

6.Erep ceriktel G = <N, T, P, S> rpammarukaceiHgarsl opoip
epexe A—e, A—a, A—aB nemece A—Ba Typinne Ooiica, onaa Oy
rpaMMaTuKa Hopmanovl niwimoe TYp jaen autanael, myHaa AeN,
BeN,a€T.

7. On ceBeIKTH Tpammatuka G = <N, T, P, S> pecynapavik nen
aTajajibl, erep:.

(1) S—e epexecineH O6acka OapiablK epexenep A—aB Hemece A—a
TypiHge O6oiica, myHaa A, B €N, a €T Gorca;

(2) § > & € P Oonran >karjaijga, Oactamkbel OedTepMuHanl S
epekeNepIiH OH JKaFbIHa Ke3/ecrece.

Enal  ocbl  aHBIKTaNFaH TrpaMMaTHKalIapAblH JKOHE oJjapMmep
TybIHAAFaH TUIAEPAIH KacHeTTepl Kejecli Teopemanap apKbLIb
OpHATBUIA]IBI:

11.1.4.1-meopema. OpOip OH CBHI3BIKTHI IpaMMaTHKa KaHaal na Oip
HOPMAJIBI MIITIM/IET] OH ChI3BIKTHI TPaMMaTHKaFa SKBUBAJICHTTI.

11.1.4.2-meopema. Erep oH CBI3BIKTHI TUT O0C Ti30€HI KaMThIMaca,
OHJa OJ1 KaHaal Aa Oip HOpMaJ/ibl IMIIIIMJIET] OH CBHI3BIKTBI €-EpPeXkKeci3
rpaMMaTHKaMEH TYbIHIaNIbI.

11.1.4.3-meopema. Opbip OH CBHI3BIKTHI TpaMMaTHKa KaHIal Aa Oip

PEryJISIPJIBIK TPaMMaTHKara YKBUBAJICHTTI.
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I1.1.4-mbIcanaap:

1.0Hn ceBBIKTHIK G =< N, 7, P, S> rpamMmMaTHKachlH KapacThIPAUbIK,
myanarel N={S, A}, T={a, b}, P={S - aA, A > aA, A - b} GoxacsIH.
Byn rpammarukana melHazaii S = aA = aaA = aaaA =..=>a...aaab
mbIFapbIMMeH OH chI3bIKTHI TiI L(G)={a"b: n =1, 2, .. .} TyansL

2.Con ce3IKTHIK G = < N, 7, P, S> rpaMmmaTukacel KapacThIpalbIK,
myHaarel N={S, A}, T={a, b}, P={S —> Aa, A —> Aa, A — b} Goucein.
byn rpammarukana MeiHagaii S = Aa = Aaa = Aaaa =...—baaa...a
mbIFapbIMMeH colt cbi3bIKThI TiT L(G)={ba™ n =1, 2, ...} TyansL

3.a, aaa, aaaaa, ... CUSKTHI Ti30eKTep *KMbIHBIHAH TypaThi {a?" 1}
OH CBI3BIKTHI (COJI CBI3BIKTHI) Tl KapacTeipaibik. On T={a}, N={S}
xone P={S—a, S—aaS} (P={S—a, S—Saa}) xublHIapbIHAH
TypaTblH OH CBI3BIKTEI (coa chI3BIKTE) G = <N, T, P, S>
rpaMMaTUKachlHaH TybIHIaWAbl. EpexenepaiH TypiHeH OepuireH
TUIMIH OH CBI3BIKTBI (COJI CBI3BIKTBI) TiUI OOJIATHIHABIFBIH KOpYyTe
OoJ1aIbI.

4.{a,b} ominOminme mpma L = {a"™™Ma""™. m>0, n>0} Tinin
KapacteipaiibiK. Enikanmaii Harypan can K ymrin I1.1.4.7-reopeMachIHbIH
TYKBIPbIMBI OpbIHAAIMaN1bl. COHABIKTAH L TiMi CHI3BIKTHIK €MeEC.

5 Meitmi {we{a,b}*: |®l=2, |o[p=2} TLM  CHI3BIKTHIK
rpaMMaTHKaMeH TybIHIAChIH. OCBhl T 00C TI30€HI KaMThIMAW[IbI, Ke3
KeJIreH Tiz0eme a MeH b opinTepiHiH Kipy caHbl 2-re¢ TeH OOJaJbl.
COHJBIKTaH 0J1 OH CHI3BIKTBHIK TPaMMaTHKaMEH TYBIH AN TbI.

6.Meitmi G rpammaTtukacelHAa MbIHanan S—ad, A—bA, A—c
epexenep 0osicbiH. OcChbl TpaMMaTUKaMEH TYBIHIAWTBHIH TUT Kall TOTKA
JKaTaThIHJBIFBIH ~ aHbIKTaMbI3. On  yIIiH MbIHaJal MIemriMaepai
S—aT—abT—abc, S—aT—ac xypamb13. HoTuxkecinae MblHajgal OH
cei3BIKTHI L(G)={ab"c : n>=0}rinin anamsIs.

7.Meitmi G rpammarumkaceiHna MbeiHagaih S—O0A|1S|e, A—O0B,
B—0S epexenep 6osicbiH. OChl rpaMMaTUKaMEH TYBIHAAUTBIH TIJ Kald
TOTIKA JKAaTaThIHBIFBIH aHBIKTalMbI3. OJ YIIIH MbIHAJAW MIenIiMaepai

KYpaMbi3:
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S—04—00B—0005—00015—0001e—0001;
§—15—104—1008—10005—1000e—1000.
Hotmxecinae o coi3bIKThI L(G)={(0"1): n>1} Tinin anmaMbI3

I1.1.4-tanceipmadnap:

1.{te{a,b}*: |tla = 2, |t|v> 2} TUTH TyABIPaTBIH OH CHI3BIKTHI
rpaMMaTHKaHbl Ta0y.

2.5—>E; S—bE; S—cakE; E—a; E—>bS rpammarukaceina
AKBUBAJICHTTI HOPMaJ/Ibl HIITIMACT1 OH ChI3BIKTHI TPaMMAaTHKaHbI Ta0y.

3.{a*bmc": k>0, m>1, n>0} TiniH TyaBLIPATHIH HOPMAJbI HilIiM/Er
OH CBI3BIKTHI £-€PEKECI3 TPAMMATHKAHBI TAOBIHBI3.

4.{a,b}* - ({a" »>0}{{ab™c": k>0, m>1, n>0} b": n>0} Tinin
TYyJABIPAaTBIH ~ HOPMaJJbl  IMINIMJErI  OH  CBI3BIKTBI  €-€peXkKeci3
rpaMMaTHKaHbI TAOBIHBI3.

5.{a"b"c™: n>1, m>1} TiNIH TyABIPATHIH HOPMAJIBI MIIIIMJETT OH
CBI3BIKTHI €-€PEKECI3 rPaMMaTHKAHbBI TAOBIHBI3.

6.Epexxenepi  mbiHamaii S—O0A|1Sle, A—O0B|1A, B—0S|1B
rpaMMaTHKaMeH TYBIHAANTBIH Ti/I1 CHITATTaHbI3.

7.ITapamerpnepi mpinagaii S = A, T = {a, b, d}, N = {A, B, D},
S=A, P={A—aB,B— aB, B— b, B—bD, D—d, D—dD, A—aD, A—a}
rpaMMaTHKaMeH TYBIHAANUTBIH Ti/II CHITATTaHbI3.

I1.1.4-cypaxrap:

1.L1 oH CBIBBIKTHI XdHe L2 coi ChIBBIKTBEI OosaThiH, aim LiULo>
CBI3BIKTBI O0IMalThIH L1 sxoHe L2 Tinaepi 6ap ma?

2. L1 ce3BIKTHI %koHEe L2 perynsipnbik 0onaTeid, an LiNL2 ChI3BIKTHI
O0osMaitTeiH L1 sxone L2 Tingepi 6ap ma?

3. L(G)R Timi epexenep cansl G rpaMMaTUKACBIHAAFLIAAN OOIATHIH
embip OH CBI3BIKTHI TpaMMaTUKaMEH TYbIHJIaMaNUThIHAAN OH CHI3BIKTHI G
rpamMmaTuKachl 6ap ma?

4. L(G)R rimi epexenep campl N+l OGomarein (Mynga N — G
IrpaMMAaTHKAChIHJAFBl ~ €peXKeJep  caHbl) emOlip OH  CBI3BIKTHI
IrpaMMaTUKAChIMEH TYbIHAAMaWTHIHIANH OH CHI3BIKTEI G rpaMMaTHKaChI
Oap ma?
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5. L(G)R TLIT1 yIuI OelTepMHUHAIIBI rpaMMaTHKaMEH
TybIHAAMAUTBIHIAN OH CBHI3BIKTHI YIII OeTepMuHanabl G rpaMMaTHKACHI
Oap ma?

6. Meina epexenep S—0A|1S|e, A—0B|1A, B—0S|1B kaii TonTarsl
rpaMMaTHKaFa KaTajbl?

7. Mpna epexenep S—AB, A—Aa|bB, B—alSb oH CBI3BIKTHI
rpaMMaTHKara )ara ma?
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I1.2. PeryasipJbIK TULIepi TAaHYHIbI MeXaHU3M/IEP

1121, beiioemepmunoi  sncone 0emepMuHoOl  aKbipJibl
asmomammap

byn Tapayna OedpeTrepMuHAl JKOHE JETEPMUHAl aKBIPJIBI
aBTOMaTTap KapacThIPBUIANbl, PETYJSPILIK TUIAECPAl aKBIPJIbI
aBTOMaTTap apKbUIBI aHBIKTAy CHIIATTallafbl, COHBIMEH KaTap,

MbICAJIJap YCBIHBUIAJbI, TaIlchipManap Oepijesi KoHe cypakTap
KombLtaae! [1-3,5,10,13,19,23,25,26,32].

Axbipivl  agmomammap — PETYJSIPIAbIK  TUIAEPAl  TaHBIFBIIITA.
AunpIMEH O€MIEeTepMUH/II KOHE JAETEPMHUH]II aKbIPJibl aBTOMATTAPIbIH
dbopmanapl aHbIKTaMallapbl Oepuie/il, KeiH oJlapMeH TaHBLIATBIH TUIACP
CUTIATTAJIA/Ibl, aJ1 COHBIH/IA OJIapIbIH SKBUBAJICHTTUIIT1 AAJICIICHE].

AKBIpJIBI aBTOMATTap TaHBIFBIIITAPABIH 1MIHACTT KaparaibIMbl
KOHE €H KOIl TaparaHbl OOJBIN ecenTeiiHemi. Ke3 KenreH akxpIpibl
aBTOMATTBIH KYpaMbIHJIa aKbIPJIbI KIpPIC TACHAChI, 11IKI KaJd, ChIPTKbI
KaJl, OH KaKThl OacCTHEK, OaCKapyIIbl KYPBUIFBI 00Jaabl. AKBIPJIBI
aBTOMATTBIH KYPbUIbIMbI TOMeH AeT1 [1.2.1.1-cyperTe KkopceTiareH.

¢ \ Tacma / On
OJDKaK KaK
LIETIHIH LIETIHIH
Ramrin - ..
Ki Bac
pic = THEK
Coip backapy CeIp
TKBI Ka | s KYPBUIFBI | TKBI XKax

I1.2.1.1-cyper. AKBIPIBI aBTOMATTBIH, KYPhUIBIMBI

AxpIpiibl aBTOMAT (AA) OelieTepMHUHII HEMECE ICTEPMUH/II OOITyBI
MYMKIH, OlpaK OHBIH OacTueri Oip KaKThl KOHE TEK OH >KaKKa KbLIKU
anaapl. OnapabiH popMaiibl aHbIKTaMallaphbl ObLTal Oepiyieni.



11.2.1.1-anvikmama. betioemepmunoi axvipior asmomam (BAA)
nen MmbiHa KeTunikti M =< Q, T, |, F, -4, A > alitansl, MmyH#a:

Q — OGackapyuibl KypbUIFbl KYWJIEPIHIH aKbIPIIbI JKUBIHBI;

T — kipic CMMBOJIJIAPBIHBIH aKbIPJIbI )KUBIHEI, QNT=0;

| — Gackapy1ibl KYpbUIFBIHBIH aJIFAIIKbl KYHIEpiHiH KUbIHBL, | € Q);

F — Gackapy1bl KypbUIFBIHBIH COHFBI KYHJIEPIHIH XHUBIHBI, F € Q;

,- — TacmaHbIH COJI KOHE OH JKakK IIeTIH Oenriierimrep, F,4¢ T;

A — aypIcynap KaTbIHACTApBIHBIH XKHBIHBI, ACQxT*x3(Q), an

9(Q) — Q *KHUBIHBIHBIH OapJIbIK 1MDKUBIHIBIPHIHBIH KHUbIHBI;

11.2.1.1-eckepmne. BAA BIHFAIIbI MaTEMAaTUKAJIBIK
a0ctpakuus, O0ipak, ©KIHIIIKE Opai, oJapabl MOJEIIEY ©T€ KUBIH,
COHJIBIKTAH TPAaKTUKAaJa NaijlalblHATBIH OapJiblIKk AA JeTepMUH/I1
OoJ1aabl.

Hetepmuni akbipiisl aBToMaT (JJAA) BAA-bIH nepOec yar1anbl.

11.2.1.2-anvikmama. Axpipael aBtomatr M=<Q, 7, I, F, -4, A>
OemepMmuHOI AL atanajibl, erep:

(1) anrarmmksl KyWaep KubIHbI | Oip FaHA 2JIEMEHT KaMTH/IBI;

(2) op0ip aybicy <(, 7, P>EA yuiiH |t| = 1 opbIHIaIa kI,

(3) xe3 xenren ky# (EQ xoHE Ke3 KeJreH Kipic cuMBoJIbI tET yrriH
<Q, t, p>€A KacueTtine ue 60maThIH Oip/ieH ko Kyil PEQ Oap;

(4) kanran cumBoJiap BAA-uaarb1ai 00kl

11.2.1.2-eckepmnenep:

1.Keitne MoH1 ‘akukat’ HeMece “kanaraH’ OoJlaTblH A aybIcynap
KAThIHACHIHBIH JKUBIHBIHBIH OpHbIHA MOHI Q >KUBIHBIHIA >KaTaTbIH
aybIcynap (YHKIUSACHIH MmainanaHaasl, myHaa o: QxT*—3(Q) — BAA
yuriH xkoHe §: QxT*—Q — JIAA yuriH. § aybicynap GyHKIHUICHIHAH
A aybICcynap KaTblHACbIHA ObLIal KelIyre 0oJaabl:

A={<q, 7 98(q, 7)>: qeQ, r e T*}.

2. Apbl Kapaii, 613 albIpBIKIIa €CKEPTYCi3, aybICyap KaThIHACKHIH 14,
aypicynap GyHKIMSICHIH Ja naiaananambi3. CoHbIMEH, Ke3 KenreH e Q,
peQ xone e T* yurin Ob1ait 1a *kazyra 001aIbI:
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1)aywicynmap kateiHachl: <Q,7,{p}> — BAA ymiH, <q,7,p> — JAA
YIII1H;

2)aybicyiap ¢yukusicel: 6(q4,7) = {p} — BAA yuuin, 8(q,7) = p —
JAA yuriH.

3.Erep 013 aysicynap KaThIHACBIHBIH OpHBIHA  aybICyJap
GYHKIMACHIH Takganancak, AA-HbIH (Qopmanapl aHbIKTamMackiHAa A
CUMBOJIBIH O CHMBOJIbIHA aJMAaCTBIPHIN, ajl KajdFaH CHMBOJAApPJbIH
MOHJIEpIH e3repTnel Kanaslpy kepek, stan M =<Q, T, I, F, -4, >
JIeTl aJlaMbi3.

AA-TBI opOip KYHI1 JTOHIEICKNEH, aybICyAbl OarbITTaMaMEH
oenruien ouazpammamen oOeuneneyee 6onaovl. €Q xyiinen peQ
KyWiHe OapaTtblH OarbiTTama BAA-HBIH aybicybl <(,7,p0> Oo0Jajbl.
OpOIp aiFalliKbl KyHTre KbicKa OarbITTama Kipelii, ajl opoip COHFbI KYH/I
CKUICHIeH JOHTeNIeK Oenriaeii.

11.2.1.1-mbIcangap:
1. Mapamerpnepi Q={q,p}; T*={z}; | ={q}; F ={p}; a(q, 7) = p

OonatbiH Oip aybicygaH TypaTbiH M1 AA-HbIH nuarpammace! 11.2.1.2-
CypeTTe KOpPCETUIrEH.

O

[1.2.1.2-cyper. Bip aysicynan Typatin M; AA-TBIH quarpamMMachl.

2. [Tapametpnepi A = {<1, aaa, 1>, <1, ab, 2>, <1, b, 2>, <2, ¢, 1>},
Q={1,2}, T={a,b}, I1={1}, F={2} GonateiH M2 A A-HBIH AHarpaMMachbl
11.2.1.3-cypeTTe KopceTiareH.

aaa

ab

11.2.1.3-cyper. Perynspmasl epaexti Mz AA nuarpaMmacsl.
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byn ayesicy nmarpamMmachiHa KaOBIpFaJapJblH OedTuiepl peTiHae
peryJspiblK epHekTep aaa, ab, b, € maiimamanburran. J[marpamMmmaHbIH
MYHJai KECKIHACTyl, OHBI JKMHAKbl KOHE KOPHEKI eTIM Calysl
OHaIaTa/Ibl.

3. Opintep MeH nudpaapjaH TypaThiH XoHEe Iudpaan OacTaaaThlH
alKpIHAaFbIITapAsl TAaHUTEIH AA M3 MbiHana mapamerpol Q={1,2};
T={b,d}; I={1}; F={2},; 6(1,b)=2, 5(2,b)=2, &(2,d)=2, myHna b — opim,
d — nudpa. Mz AA-sbIH quarpammacsr 11.2.14-cyperte kepceTuireH.

[1.2.1.4-cypeT. AUKBIHAAFBIIITAPIBI TAHUTHIH M3 A A-ThIH AMArpaMMAachl.

11.2.1.3-eckepmne. Erep nuarpammana opTak 0Oachkl *KoHE OpTakK
coHbl Oap OipHemie aypicynap ©OoJica, OHJIa MYHAAM aysicyJap
napasienal 0onaapl. OAETTe, Hapajuielil aybicyiap auarpmmana Oip
OarbITTAMaMEH OCHMHENEHEl >KOHE OJIApJIbIH Oenruiepi yTIp apKbUIbI
xazputanel. 11.2.1.5-cyperre Ms BAA-HBIH auarpammacweiaga ab, b
T130€J1ep1 YIIiH napajuiesl aybicyaap oap.

aaa

ab,b

A

&

11.2.1.5-cyper. [lapannenai aysicysnapsl 6ap M4 BAA-ThIH 1narpaMmmacs.

AA aybICyJapblH K€CT€ HEMeCe MOPMEH apKbUIbl (DYHKITUS TYpPIiHAC
oepyre 0omaibl.
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11.2.1.3-mb1can. Q = {qo, q1, 92, gz}, T = {t1, t 2, t 3} *KUBIHAAPBEIMEH
aHbIKTaIFaH AA-HbIH aybicynap ¢yHkiusace [1.2.1.1-kectene 6epinrex.
11.2.1.1-xecte. AA-HBIH O aybIicyap PyHKIMUSICHIHBIH MOHJIEPI.

Kipic
o ty o t3
Jo op) 02 g2
Ky # o 03 Jo Qo
g2 op) 02 Jz
O3 s g2 Co

I1.2.1.1-kectecinmeri aysicynap (GYHKIUSICHIH TIOPMEHACP
TYPIHJE Keyeciierigeit oepyre 0oaaasbl:
6(qo, t1) = g2, 8(qo, t2) = 02, 8(o, t3) = 2,
6(q1, t1) = g3, 8(q1, t2) = do, 8(qy, t3) = qo,
(92, t1) = g2, 8(A2, t2) = 02, 8(q2, t3) = Q2,
(03, t1) = gs, 8(0s, t2) = 02, 8(ds, t3) = do.

11.2.1.1-kenicim. AA-HBIH OapibIK KYHJIEpl apachiHAa (s aJFalliKbl
KyH KoHE (f COHFBI KYyH epekmieneHeqi, MyHaa S jkxoHe f caHIbIK
aitHpIMaJIbI peTiHge emec, Oacwl (Start) men conpin (final) Gimumiperin
MHEMOHUKAJIBIK TaHOA PETiH/AC KOJIJaHbIIaIbI.

Meiimi, anFamkel Kydi Qs €Q, aFeiMaarsl Kyl €Q, COHFBI KyHil
gre F, konmanbpuIMaraH Kipic Ti30eci te T* 6onateigaal M akbipibl
aBToMmaTthbl OepiiciH. CoHJla MbIHAJlall aHBIKTaMa Oepyre 00J1ajibI:

11.2.1.3-anvikmama:

1.Erep Oactuek kipic Ti30eci 7-AbIH €H COJ >KaFbIHJarbl
CHMBOJIJIBI KapacThIPBINT Typca, oHaa (Qs,7) € QxT* kocarbl AA-ThIH
an2auKbl KecKini Nem arajaaiabl.

2.Erep Oactuek Kipic Ti30eci 7-IbIH arbIMJIaFbl CHMBOJIBIH
KapacTeIpblll Typca, oHAa ((,7)eQxT* kocarbiH AA-TbIH
aA2biMOaAebl KeCKIHI eI aTajlabl.
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3.Erep Oactuek 7 kipic Ti30eciH TONBIK OKbica, oHma (Of,

€) € QxT™* kocarel AA-TBIH COHebl KeCKIHi eIl aTanabl.

11.2.1.4-eckepmne. MarbiHa OOUBIHIIIA KECKIH aKBIPJIBI aBTOMATTHIH
"nesmeri cumathel" Oomampl. Erep amFamkel Ti30€HIH KapacThIPHUIFaH
TIUITE JKaTaTBIHABIFBIH TEKCEPy KEPEeKTIri Tacraaa OepiiareH 6ojica, oHaa
(0,7) keckiHiHzeri 7 Ti30eCi Tacmagarbl alfallKbl Ti30CHIH d3ipiie
KapajaMmai KajraH OeJIiri.

AKBIPJIBI aBTOMATTBIH KaJ1aMbl 0acKapyIibl KYPbUIFBIHBIH aFbIMIaFbl
KYH1 )KOHE OCHI COTT€ 0ACTHEK OKUTHIH KIpiC CHMBOJIBIMEH aHBIKTAJIA IbI.
KanamabiH €31 OackapylIbIHBIH KYWIH ©3repTy MeH OacTHEeKTi Oip
YSIIBIKKA OHFA KbUDKBITYaH TYPAIbL.

M axbIpibl aBTOMATBIHBIH Kadamsl OHBIH QxT* >KUBIHBIHIAFbI
KECKIHAEPIH/E aHBIKTAJIFaH |=|v| OWHAp KaTbhIHACHI APKbUIbI OEpLIE/IL.
MyHna erep aBToMaT auablH aja Oenruil  OoJsica, OHJA |=M
KaTbIHaChIHAAFbl M opmiiH xka30ayra 00sabl.

Avnitanpik, teT — kipic TI30€CIHIH 9J1 OKBIJIMaraH €H COJI
CUMBOJIBI %koHe (€Q, peQ yuwin &g, t)= p 6oxuca, onga Tiz6e re T
YIIIiH aBTOMATTBIH (] KyHiHAe 00JbI, OacTUEK t CUMBOJIBIH OKbIFaHa
P KyliHe Keliirn, O0acTHUEeKTI OHFa Olp VSIIBIKKA >XbUDKBITKAHBIH
OlMmipeTiH >XKoHEe OHBIH KajaMbIH OepeTiH (], tr)|= (p, ) OuHApIBI
KaThblHAChl OpbIHAANa/bl. MyHIa erep 7 = g, oHJAa Kipic Tiz0ecl
MONbIK OKbLIObL ACT €CCITEIIHE].

11.2.1.4-mpbican. 11.2.1.3-cyperreri M AA auarpammaceiHia
mbiHazgai (1, abba) |= (2, ba) xamam Gap.

11.2.1.4-anvikmama. |=k ereH |= KATBIHACBIHBIH  K-CBHIHIIIBI
napexeci 6onanel, erep ke3 kenreH | (1<1<K) yunis (Qi-1,7i-1) |= (Qi,7i)
KaTBIHACHI OpBhIHaaNaThIHAAN K+1 KecKiHAepIeH TypaThiH
(0,70), (A1,71), (92,72),- .-, (Ak-1,7k-1), (Olk, k)
T130€ Oap OoJsica, MyHAa (o=0s, T0=7, k= (f, Tk=¢.
Erep ke3 kenren i>1 nHemece >0 ymrin (qo,7) |=i(qi,8) KaTHIHACHI
opeiHaaiica, oHAaa OHBI ((o,7) |=+(qi,8) Hemece ((o,7) |=*(qi,8) S|
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colikec »xaszyra Oomanabl. MyHpa |=+ aApKbLIbI |= KATbIHACBIHBIH
TPAH3UTHUBTIK TYHBIKTATYBIH, aJ |=* apKbLITBI |= KATBhIHACHIHBIH
peIESKCUBTIK KOHE TPAH3UTUBTIK TYUBIKTATYBIH OCIT1IICHII.

11.2.1.5-ansikmama. Erep (Qs, 7) |=*(qf, €) KaTbIHACHI OPBIH/IAJICA,
OHJa akbIpJibl M aBTOMATHI 7 KIpic TI30€CiH TaHUIHI.

11.2.1.5-mbIcan. Meitni ¢ = aaaab OGoncein. Compa 111.2.1.3-
cyperreri My AA-ta MbIHa KaThIHAacTap (1,aaaab)|= (1,ab) xoHe
(1,ab) |= (2,€) opbIHAATAIEL.

11.2.1.6-anvikmama. Erep L Timi Tex akpipibl aBTomMat M
TaHbIFaH Kipic Ti30eNepiHeH Kypajica, oHaa Oy Tin ocel M
aBTOMAThIMEH TaHbUIATBIH OoJyiaabl >koHe oi L(M) apkbuibl
OelruvieHenl, IFHU

L(M)={z: 7e T* & (s, 7) |=*(C|f, e)}.

11.2.1.1-nemma. Erep (q1,X) F'(02,) xone (d2,y) F'(ds,€) pac 6oica,
onza (q1,Xy) F'(gs,€) pac 6omams.

Monendey. On ymiH AA KyMbIc mporpamMmmachiHbiH — ((1,X)
KeckiHiHeH ((2,€) KeCKiHIHE JKCTKI3eTIH KaJaM CcaHbl OO¥bIHIIA
WHIYKIIHS )KYPri3y Kepek.

11.2.1.6-mbIcan. Meiini Me = <{(qs, 01, 07},{0,1}, qs, {ar},F,H, 0>
AA y1IiH KeJecl aybIcyJiap KaTblHacTaphbl OEpIJICIH:
<0s,0,{01}>,<0s,1,{0as}>,<01,0,{qr}>,<a1,1,{qs}>,<ar0,{ar}><ar1,{q
>

Me AA KypaMbIHAa KaTap €Kl HeJll 0ap OapibIK HOJI MEH OipaeH
TypaTblH Ti30enmepAl TaHuIbl. MyHaarel Kydiepnai  Obuiai
TyciHAipyre (MHTepHpeTanusiayra) 00aas:

(s — aJFamKbl KYWl «KaTap TYpFaH €Kl HeJ oJii maiga OoJiFaH
YKOKTBIFBIH JKOHE aJIIBIHFBI TGP HOJI eMEeCTITTH» OUIAIpe/i;

01 — KYM1 «Katap TypFaH €Ki HeJl dJl maiijia O0JIFaH KOKTBIFbIH
’KOHE aJIJILIHFBI UM HOJT €KEeHIITH» OuIaIpel;

Jf — COHFBI KYM1 «KaTap TYpFaH €Ki HeJ maija OOoJFaHIbIFbIH»
ouaIpe.
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Me AA cCcoHFBl (f KYyHiHE TYCKEHHEH KEHiH OChbl KY€
KaJIaThIHABIFBIH OaKaAMBI3.

01001 kipic Tizoeci yiuriH (o, 01001) keckiHiHeH OacTajaaThiH
MYMKIH OOJIaTBIH JKaJIFbI3 KECKIHIAEP Ti30eci MbIHA Al 00JIa bl

(ds, 01001) F (g1, 1001) [ (s, 001) F (g1, 01) F (o 1) F (as. )

Conbimen, 01001 kipic Tizbeci Ms AA TanutbiH L(Ms) TiniHe
katanbl, skHE 01001 € L(Me).

Ocbl aBTOMATTHIH Auarpammacsl 11.2.1.5-cyperTe KkopceTiiareH.

0,1

[1.2.1.5-cypet. Ms aa-ThIH AHarpaMMachl.

11.2.1.7-anvikmama.

1. AA owconwr (path) gen <qo, r1, i, r2,..., o> KOPTEXKIH alTaMbI3,
myHaa n>0, ri = < (-1, i, (i >EA opOip I, 1<i<n yuriH, (o — o#cor bacet,
On — 2#con asiewl, N — JHCOJl Y3bIHObIEDL, T1... Tn — HCOJ OEN2IC.

2.7Kon mabvicmer nen atamaabl, erep OoHBIH Oacel |-Te Kipce, an
COHBI F-Kke Kipce.

11.2.1.5-eckepmne. Ke3 xenren kyi (€EQ ymriH <> >xoJibl Oap.

OnbIH 0ackl MEH agrbl T€H, aj1 Oelricl € 00J1aabl.

11.2.1.7-mbican. 11.2.1.3-cyperreri M2 AA-bIH KapacTbIpailbIK.
Meiim r=baaab. Conpa
<1,<1,b,2>2,<2,1>1<1,aaa,1>,1,<1,b,2>2> JKOJIBI TaOBICTBI
oomaawl. OHbIH Oenrici baaab, am y3eHABIFEI 4, SFHU:

qo=1, q:=2, 02=1, 3=1, g4=2.
ri=<1,b,2>, r;=<2,¢,1>, r;=<1,aaa,1>, r;=<1,b,2>;
71=b, .= ¢, 13= aaa, 4= b.
«Xom» pereH TYCIHIKTI KOJAAHbBIN OYpPBIH >KOFapbiaa OepiireH

TaHBLJIATBIH TI30€HIH JKOHE TUIIIH Oajlamalibl aHBIKTaMaChIH OepeHiK.
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11.2.1.8-anvikmama.

1.7eT* T1i3deci M AA-meHn mansinaowr (IS recognized), erep on
KaH/1al ja 01p >KoiabIH Oenrici 0oJica.

2.M AA L(M) tinin manuowr (recognizes), erep oi T€K TaOBICTHI
KOJAApAbIH OeNriJiepiHeH Typca.

11.2.1.6-eckepmne. Erep INF£0, onna<Q, 7T, -4, 1, F, A > AA-
EH TaHBUIATHIH TUI € 00C TI30€CIH KAMTH/IBI.

11.2.1.8-mpican. Erep AA M7 =< Q, T, -4, | , F, A > Oburaii
66piJ’IC€ Q = {Q1,Q2}, T= {a,b}, I = {Q1}, F= {CI1,CI2}, A= {<C]1,3.,C|2>, <

02,0,0:>}, onma on merepmuHIl 00IaABI XKOHE KeJIeCl TUIAI TaHUIL:
L(M7) ={(ab)": n>0} U {(ab)"a: n> 0}.
byn aBroMarTeiH nuarpammacsi 11.2.6-cypeTTe kepceTuireH.

a
0 :

[1.2.6-cypet. Ms AA-TBIH AMarpamMmachl.

11.2.1.9-anvikmama. JAA M = <Q, T, -4, | , F, A> monvix gen
aTananpl, erep opoOip Ky (EQ ymriH xoHe opOip cuMmBoa tET yuriH
<Q, t, p>€A, sram &(q,t)= p 6onmateiHAal O6ip PEQ KYHi TaOBLIAIBI.

11.2.1.9-mpican. Ilapamerpnepi Q={1,2,3}, 7={a,b}, I1={1},
F={12}, A={<1,a,2><1,b,3><2,4a,3><2,b, 1> <3, a, 3> <3, b,
3>} OomateiH TONBIK aBromMar Mg muarpammacer 11.2.1.7-cyperte
KOPCETIITEH.
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I1.2.1-Tanceipma.

1. {ap: ae{a,b}*, pe{a,b}*} Tinia ranuTEIH AA-TBI KYPBIHBI3.

2.{a,b}*\ ({a": n>0}u{b": n>0}) tinin TaHUTEIH A A-TbI KYPHIHBI3.

3.{ath: &e{ab}r*u{béa: &Ee{a,b}*} Timin TaHuTHIH AA-TBHI
KYPBIHBI3.

4.{re{a,b}*: |t]a>3} Tinin TaHUTHIH A A-TBI KYPBIHBI3.

5.{a™b"a™b": m,n >1} Tinin TaHUTEIH A A-ThI KYPBIHBI3.

6. (1, abaa) |=* (g, 7) mapTeIH KaHaraTTaHAbIpaThIH Keneci 11.2.1.8-
cyperreri Mg AA-ToIH Gapiibik ((, 7) KECKIHIEPiH KOPCETIHI3.

(1 )=z ()

11.2.1.8-cyper. Mg AA-TbIH nquarpaMmachl.

/. MbIHa Typ/ie OepireH aBTOMATThIH TaKTHICHIH AaHBIKTaHbI3
M = <{qo, 1, G2, ar}, {&, b, c}, 3, o, {qr}>,
myHza 8(qo,a)={q, Az}, 8( qu,2)={q.}, 6(qu.b)={ar}, 5(q2,c)={ar},
L(M) = {ac}u{a"b: n>1}.

8.MeiHa T1inm (avb)*(aabvabaavabb)(avb)*  ymir = Tombik
JCTEPMMH/II aKBIPJIBI aBTOMATThI KYPBIHBI3.

9.Memia Tin (bvc)((ab)*cv(ba)*)* ymmiH TONBIK JAETEPMHUHII
aKbIPJIbI ABTOMATTHI KYPHIHBI3.

10.Mema Tin (bvc)*((avb)*c(bva)*)* yurH TONBIK meTepMUHI
aKbIPJIbI ABTOMATTHI KYPHIHBI3.

11.2.1.1-cypakrap:

1.Mema (q1, of) F* (92, f) xome — (Q1, ad) F* (qz, 6) xaTbimacTapsi
opbIHIANAThIHAAW AA, (1 MeH (2 KyHepi koHe a, [, 0 Ti30enepi Oap
Mma?

2. |=* mareiHaceiHAa |Q|, |[T|, |A]|txone (g, 7) KeckiHiHEeH

KOJDKETIM/II KECKIHJIep caHbl KaHai OaitiaHbicTa 00J1aab1?
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3.abab)v(aba)* perymspaslk epHeriMeH TybIHIaraH TiAAI KaHaai
aBTOMATIICH TaHyFa 0osaabi?

4.Mziaa 6(g, a) = p, 6(q, @) = {p}, 8(q, @) = I dbyHKUMUSITAPABIH
KACBhICHl JIETEPMHUH/1I aKbIpJbl ABTOMATTBHIH aybiCy (YHKIIMSICHI
0omapr?

5. belinerepMuHAl  aKpIpSibl aBTOMAT TME€H JETEPMUHA1 aKBIPJIbI
aBTOMATTBIH albIPMAIIBLIBIFEI Hefle?

6. 11.2.1.9-cyperreri akpbipsbl aBToMat Mio nerepmunai 601a ma?

||.2.1.9-Cyp€T. M 10 AA-TBIH JuarpaMmacsl.
(/. Temenne I1.2.1.10-cyperreri T = {a, b, c} omimnbui Oap
JNEeTePMUH/I1 aKbIpJibl aBTOMAT M11 TOJBIK 0012 Ma?

11.2.1.10-cypet. M11 AA-TBIH quarpamMmacsl

8. Temenne 11.2.1.11-cyperreri T = {a, b} ominbui 6ap nerepMuHIi
akpIpJIbl aBTOMAT M12 TOTBIK OoTa Ma?

@@
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11.2.2. Beiioemepmunoi ryncone oemepmuHoOl aKkblp/ibl A6MOMAMmap
IKGUBATIEHMIIIZI

byn maparpadTa Oip Tijiai FaHa TAaHUTHIH OCHIETEPMUH/1 KOHE
JeTepMUH/II aKbIPJIbI aBTOMATTapblH SKBUBAJICHTTLIIT
KapacThIpblIaAbl, MbICAJIAAP YCHIHBLIAAbBI, TalchipManap Oepinenl
»KoHe cypakTap Koubuianase! [1-3,5,10,13,19,23,25,26,32].

AKBIpJIBI  aBTOMATTap TEOPHUSICHIHBIH €H MaHbI3Abl FhUIBIMU
HOTWKEINEpiHiH Oipl OelaeTepMUHAl aKbIpJbl aBTOMAaTTap TAaHUTHIH
TiJJIep TOOBI TOJIBIK AHBIKTAJIFAaH JETEPMUH/1 aKbIPJIbl aBTOMATTap
TAaHUTBIH TIIJIEp TOOBIHA COliKec KeleTiHAIriHeH Typaabsl. O yuriH
TaHUTBIH OCUAETEpPMHUH/II aKbIPJIbl aBTOMAT IMEH JIETEPMHUH]II aKbIPJIbI
aBTOMAT SKBUBAJICHTTUIII Typasibl TEOpEMa JQJIeIIeMI3.

11.2.2.1-meopema. L Tinin TaHUTHIH Ke3 keareH BAA M yiriH ocel
TULI1 TaHUTHIH JJAA M’ opnailbiM TYPFBI3bLIAJIBI.

Monenenoey. Meiini perynsapiaslk L Tinin TanuteiH BAA M=
<Q, T3 F, 4, o> oepincin, skan L(M) = L, onma ocer L Timin
tanuTelH JIAA M'=<Q",T'.q',F',-,4,0™>, aran L(M")=L OGonarsiamaii
KeJIeC1 JKOJIMEH TYPFhI3bLIAIbI:

(1) Q' = 9(Q) = 2°, arau M BAA-HBIH Kyiiep KUBIHBIHLIH 0apiIbIK
innkubiHAapsl M' JIA A-HbIH KYHIepi 0oJ1aibl;

(2) qo'= {qo};

(3) F' xupiHbl F KUBIHBIMEH KHBLIBICIANTBIH Q >KMBIHBIHBIH
OapJ bIK IMDKUBIHAAPHI P )KUBbIHBIHAH TYpabl, SFHU

F'={P: VP(P € 3(Q) = PnF=0)},

@ T1=T,

(5) 6(P, t) = P' 6apueik P € Q ymrin, myamarsl P'={p: keiibip qeP}
yIniH p ky#i 0(q,t) kubiabIHIa KaMThutaabl, srau 30(0eP&p ed(q,t)).
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M’ aBTOMaTBIHBIH KYHi [Q1, 02, ..., Qi]€Q' apkpuiel OenrimeHesi,

MYHIA (1, ..., §i€ Q; Qo' = [do]. Ocwiman J([q1, ..., Qil, ) = [P1, ..., Pi]
TEK KaHa )KOHE TEK KaHa COHJia
k

o ([9, .. Q). 1) = u Aai, ) = {p1, ..., i

i

Enni keneci TyxbipbiM (P, 7) |=|\/|i (P', ¢) Tex KaHa >KoHE TEK KaHAa
conpa, kamaun P' = {p: 6(q,7) ) |=|\/|i (p,€) xeitbip qeP yunin} Oonranga
OPBIHAATATHIH/IBIFBIH { OOUBIHIIIA WHAYKIIUSIMEH JQJEIICHIK.

Hnoyrkyus 6aszuci. 1=0 yuriu (q, 7) ) |=|v|0 (p, €) Tek KaHa KOHE TEK
KaHa COH/a, KalllaH T = € koHe p € P' 6onaThIHbI aiiKbIH.

Hnoyrkyus xaoamer. i, 1=t |{] = 1| ymin (P, 7) |=Mi'1(P', €)
akukat ngen amaiblk. Conpa keiOip PeQ ymriu tyxbipeiM (P,
T) |=|v|i(P',g) »KoHE TYKBIpBIM (J, t{) |=|v|i (p,€) TeH MoH/II.

byn xepnen mbrateinbl,  ({Qo},7) |=|v|i(P', g), P'eF' ymin
opeiHAalica, keibip peF ymin (qo,7) |=|v|i(p, €) OpBIHIAJIAHbI.
ConbpiMen, L(M') = L(M).

ConbimMeH, [IAA-HbIH aybicy (pyHKIUsSCBHl Oip FaHa KyWAl, ai
BAA-HBIH aybicy (PyHKIMSACHI OipJieH KOIl KYHJIEepi aHbIKTaWlabl,
arHU erep e Q — arpIMaarsl Kyl , peQ — keneci Ky, t e T — aFpIMaarb
Kipic cuMBOJIBI OoJica, oHna o(q, t) = p — JAA ymrinH, &(q, t) = {p} -
BAA ymia xoHe erep o(d, t) = O, omma o(q, t) GyHKIUACH
anpIkTanMarad. Oceian JIAA kabicel 0ip BAA-HBIH nepOec xaFiaibl
EKEH/IIT1 KepiHe/l.

11.2.2.1-mbican. BAA M1z = < Q, T, o, Qo, F, -4, d > MpIHa
napamerpiaepimen Q={1, 2, 3}; T={a, b}; qo =1; F={3}; 8(1, a) = 1,
o(1,b) =1; 0(1, @) = 2; 6(2, b) = 3 6epincin. M1z BAA-HBIH tuarpammach
11.2.2.1-cypeTTe KopceTuIreH.

” ROSSO
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byn BAA Mz gerepmunaey yunH 11.2.2.1-teopemachin
Kosmanambl3. Erep I1.2.2.1-teopemacwhiHaarbl IoJeiey KYPbUIBIMBIH
nai1aiaHcak »oHe 0acTanKbl KYHIAEH KODKETIM KOK KYHIIep/l KOMCak,
onga keneci mapamerpiaepmen Q = {{1},{1,2}{1,3}}; T ={a,b}; qo =
{1}, F = {13} 5({1}, a) = {1.2}; &({1}, b) = {1}; 6({1.2}, a) = {1.2};
o0({1,2}, b) = {1,3}; 6({1,3}, a)={1,2}; 6({1,3}, b)={1} toneik JAA M4
IIBIFAIBI.

M14 BAA-1bIH quarpammacst 11.2.1.2.2-cyperte kepceTiareH.

11.2.1.2.2-cypet. M14 IAA-TbIH AuarpaMmachl.

11.2.2-manceipma.

1. Kipic nepexrept BAA-HBIH Kyiljiepli MEH aybICyJIapbIHBIH
KecTecl, all MbIFbIChl JIAA-HBIH KyWiaepl MEH aybICyJIapbIHBIH
kectecl 0omatelH BAA-nan JIAA TypFbI3aThblH aJrOPUTMII KY3€ETre
aCbIPBIHBI3.

2. [uarpammacel TemeHpaeri cyperre kepcerinireH Mis. BAA-ka
SKBUBAJICHTTI TOJBIK JIAA Tady.
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3. {aéb: &ef{a,b}*u{béa: &e{a,b}*} Tinin TaHuUTHIH meTepMUHI
aKbIPJIBl aBTOMAT KYPBIHBI3.
4. Kenecinep imriHeH OEHIAETEPMHUHIl aKbBIPIAbI  aBTOMATTHI
KOPCETIHI3:
M=<Q, T, I, F, -4, A>xone G=<N, T, P, S>
5. Kenecuiep/iH inriHeH OEMTEpMUH/] aKbIPIbl ABTOMATTBIH aybICy
(GYHKIUSACHIH TaOBIHBI3:
6(9,a)=p;
6(9,a)={p}:
6(g.a)= &,
5(9,a)=q.

11.2.2-cypaxkrap:

1. AKpIpIIBI aBTOMATTAPABIH aybICY (PYHKIHACH ACTeH He?

2. AKBIPJIbI aBTOMATThIH KECKiH1 HEJICH TYPaJibl?

3. ABTOMATIICH TaHBUIATHIH TiJ KaJlail aHBIKTAJIA IbI?

4. Kyitnepi (i1, (2 kxoHe Kipic cesuepi a, f, 0 OonaThlH MbIHA
kateiactap (01, a A)F* (G2 B ) xome —((01, a O)F* (G2, 0 )
OpBIHIAJIATBIHIal aKbIPJIBI aBTOMAT Oap ma?

5.Keneci muarpamma kanpaii (OeHaeTepMUHII HEME JICTCPMHHII)

AKBIPJIbI aBTOMATKA KATbhICThI 60.]'[3)1131?
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I1.3. PeryasipJbIK TULIEpIiH KacueTTepi

11.3.1. Pecynapnvlk epHexmep MeH Cbl3blKHbl
2PAMMAMUKANAPObIH, IK6UBAICHMMINIZI

byn maparpadTa perymapiablK  ©OpHEKTEPMEH  TYBIHJAAWTHIH
PETryJSpAbIK TUIIEp TOOBI OH  CBI3BIKTHI TIpaMMaTHKaJlapMEH
TYBIHIAUTBIH OH CBI3BIKTHI T1JJ€p TOOBIHA JI9J COMKEC KEJIETIHJIrI

KOpCETLIe/l, MbICAJIJap YCHIHBLIAABI, TanchipMaiap Oepijeinl »KoHe
cypakrap Kolbutaner [1-3,6,8,11-13,16-21,25,28-32].

byn tyxeipeim I1.3.1.1-nemma xone I1.3.1.2-1emMma kKemerimeH
Oepinren  perymsapiblk opHekke (PO)  coiikeCc OH  CBI3BIKTHI
rpammatukanbl (OCI') Typrey, xoHe kepicinme, OepinreH OCI-ra
colikec PO Kypy apKbUIbl J19J1€I1JICHE/].

11.3.1-nemma. L(p) perynspiblK TULII TYIBIPYIIBI Ke3 KeireH PO p
yuriH coikec L(G) Timin TyasipaThiH xoHe L(G)SL(p) GonmaTeiHmal eTim
OCT" G TyprbI3yFa 0osaipl.

HMonenoey. L(G) timu tyreBatei [IJIIT G = <N, T, P, S>
rpamMMaTukabsl PO p y3bIHIBIFBI, SSFHU p Ka3ybIHAAFbl | ONINOUIHIH
CUMBOJIBI, @, € CUMBOJIIAPHI, V - celleknus (TaHaay), - - KOHKaTCHAIHS
(Tipkecy), * - uTepanus aMaIapbIHBIH TaHOATAPHl MECH KaKIIaIapablH
Kbl CaHbl, OOMBIHIIIA UHIYKINS APKbLIbI TYPFHI3bLIAIBL.

Hnoykyus 6azuci. Aiitansik p PO-HiH y3biHABIFRI 1 O0JichiH. CoHa
p keitoip teT ymin meiHa @, {¢} xone {t} perymsapasIK TuIIEpIi
tyaeipaTeid Y (1) @, (2) € xxone (3) t PO-HiH Oipeyi 6osasr.

PB (1) ¢, (2) € xone (3) t ymin OCI” MbIHamaii 60J1abI:

(1) Erep N={S}, P=9, ouna L(G) = 7 ;
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(2) Erep N = {S}, P = {S—¢}, onna L(G)={¢c};

(3) Erep N = {S}, P = {S—t}, onna L(G)={t}.

Hnoyxyusinoiy kaoam. Aitansik L(p") xone L(p"), L(p)NL(p")=0
TUTIEPIH TYIBIPAThIH, Y3bIHABIFEI K > 1 PO p’ xone p'" ymin L(G') S
L(p") xone L(G") S L(p") 6onateingaii coiikec OCI™ ITJII" G'=<N',T,
P’, S'>xone G"=<N",T, P", S"> TypFbI3bUICHIH.

¥Y3wiHapIrbl K+1 Oonatein ke3 keiareHn PO p kapacteipaiibik. by PO
KeJIeCl YIII TYPiH Oipeyl 0onabl:

(1) L(p) = L(p")U L(p") Tiniu TyapipateiH p = p'Vp "'

(2) L(p) = L(p")-L(p") Tinin TyasipateiH p = p"-p"";

(3) L(p) = L(p")* Tinin TyasIpaThiH p = p'*.

Conga L(G)SL(p) imin Ttyameipatein OCI' G=<N,T,P,S>
KeJIeCiriJie TYPFbI3bLIaIbl.

() p=p'Vp'" PO yuiH:

N = N'UN"US, myHaa S — »aHa ajFaiiKsl OeMTepMUHAT |

P=P'UP"u{S— S'|S"}.

L(G) timi L(G') xome L(G') timmepiHiH OapiblK Ti30enepin
kamtubl, seau L(G)=L(G")UL(G") SL(p")U L(p")= L(p).

(1) PO p =p"-p" yuuiH:

N = N'UN";
S=S"
P=PUP".

L(G) timi L(G') xome L(G'") rimmepiniH Oapibik Ti30enepin
kamtubl, srau L(G)=L(G")-L(G")SL(p")-L(p")= L(p).
(111) PO p = p'* ymrin:

N = N'UN";
S=S8';
P = P'U{S—¢|S}.

L(G) timi L(G') TininiH OapiblK Ti30CNepiH koHE & 00C Ti30eCiH
Kamtuel, srau L(G)=L(G")*SL(p")*= L(p).

T akpipisl aninOuiage 6apasik t ymin {t}, O xxone {e} >kxubIHIapHIH
KAMTUTBIH PErYyJSIpJABIK TULIEp TOObI Oipiry, KOHKAaTEHALMS >KOHE
uTepalys aMaaapbl OoMbIHIIA TYHBIK O0Ja bl OOJIATHIHIBIFBI OETLIL.
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WMuayKusiblk 0a3uc OOMBIHINA peryispiblK skubiHgap ¢, {€} xone {t}
OH CBI3BIKTBI 0OJIafbl, AEMEK, OH CBI3BIKTHI TUIAEP TOOBI Oipiry,
KOHKATCHAIIHS YKOHE UTepallrs aMajliapbl OOMBIHINA TYWBIK OOJIaIbI.

11.3.2-nemma. L(G) oH CBHI3BIKTHI TUIAI TyIbIpyIIbl kKe3 kearen OCI
G yurin coiikec L(p) Timin tyabipatbiH xkoHe L(p)SL(G) Oonarbinmaii
eTin PO p TypreI3yra 00J1apbl.

JMaonenoey. Jlonmenaey  OKylblIapra  KaTTBIFYy  pPETIHJE
KaJIIbIPhIIaIbI.

I1.3.1.1-neMmmacbiHan AKOHE I1.3.1.2-nemmachiHaH KeJeci
TEOPEMaHBIH JIQJICICYI IIBIFaIbI.

I11.3.1-meopema. OH CBHI3BIKTHI TpaMMAaTHKAJIAPMEH TYbIHAAWTHIH
TUIJIEP CHIHBIOBI PETYJIISPIIBIK TUIAEP ChIHBIOBIHA COMKEC KEJIE/I].

I1.3.1.1-mbIcan. Meiimi G rpammarukackl MbiHA S—0A|1S]e,
A—0B|1A, S—0S|1B epexenepmen aHbiKTanchiH. CoOHIa coiikec
TeHaeynep xyiheci X1, Xz, X3 aliHbIMaJbUIapbiH coiikec S, A, B
alHBIMaJblIapblHA ayCThIpFaHHAH KediH 1beiFagel. L(G) -
KYpaMbIHJIaFbl HOJIIEP CaHbl YIIKE OOJIHETIH T130eJep KUbIHbI. by
YKUBIHHBIH PETYJISIPIBIK OPHEKIIEH OCIT1JICHETIHIH KOPY KUBIH €MEC.

I1.3.1-Tancpipmanap:
1.MbiHa peryisipiblK OpPHEKTEpPre HKBUBAJIEHTTI OH CBI3bIKTHI
rpaMmMaTuKaJapabl TYPFYbI3bIHBI3 AP
1) (avbvab)*.
2) (a*b)*v(b*a)*.
3) (bava*ab)*.
4) (b*a)*bva)b*.
5) (b"a)bv(ab*)a.
6) a*bc v b*a.
7) (01*v1)*11

I1.3.1-cypaxkrap:
1.bip Tinal TyAbIpaThiH €K1 PETYJSIPIBIK OPHEKTIH €KEylHE Jie
SKBUBAJICHTT1 OH CBI3BIKTHI FpaMMaTHKa TaObL1ama?
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2.(0v(1(0*))) xome OVv10* perynsapiblK  ©pHEKTEpre
SKBUBAJICHTTI rpaMMaTuKanap Oin-0ipiHe TeH 0oJjia Ma?

3. OH cwebikTEl S—E; S—>bE; S—caE; E—a; E—-DbS
rpaMMaTHKaChIHA SKBUBAJICHTTI PEryJIAPIIBIK OPHEK TYPFbI3bLIA Ma?

4. (avb)*(bva)* xome (avbvab)* perynspiablk epHEKTEpre
HKBUBAJICHTTI OH CBHI3bIKTHI IpaMMaTuKayiap 01p-0ipiMeH TeH 6oJa ma?

11.3.2. Pecynapnvik oprexkmep sHcaHe axKblpJibl A6MOMAMMmMapobly
IKGUBATICHMMIIIZI

byn maparpadTa perymapiablK  ©pHEKTEPMEH  TYBIHJAAWTHIH
PETyISApAbIK TUIAEp TOOBI OEHIETEpPMHUHIl aKbIPJIbl aBTOMAaTTapMEH
TaHBUIATBIH TUIACP TOOBIHA [IOJ COMKEC KeJIeTIHIIN KepCeTlIe/l,
MBbICAJIJap YCBIHBUIAbI, TaIlchipManap Oepiliesi »KoHe cypakTap
Korbuiaael [1-3,5-13,15-21,23,25-34].

by Oepinren perymspisik epHekke (PO) colikec OeiimeTepMuHI
akpIpiibl  aBTroMatTapael (BAA) Typrbi3y, JKOHE KepiciHiue, OepiireH
BAA-ka colikec PO Kypy apKbLIbl 1oJICTIICHE .

11.3.2.1-nemma. Perymsapasik Tin L(p)-HBI TyapIpylibl Ke3 KeJIreH
PO p ymin cotikec L(M) Tinin TanutbiH x)oHe L(M)SL(p) GonaTeinait
etin BAA M Typrei3yra Oonazbl.

Monenodey. L(M) tinin tanuteiH BAA M PO p y3bIHIBIFEI, SFHH p
JKa3ybIHJAFbl | QMINOUIHIH CUMBOJIBI, @, € CUMBOJIJIAPHI, V - CEIEKIUs
(trapmay), - - koHkareHamms (Tipkecy), * - wurepanus (kakTamay)
aMaJIapbIHBIH TaHOATapbl MEH JKaKIIadap IbIH KaJlbl CaHbl, OOWBIHIIA
WHIYKIINS apKBUTBI TYPFBI3bLIAIBL.

HUnoykyus 6azuci. Aiitansik p PO-HiH y3biHABIFE 1 GosicbiH. Conpa
p keitoip teT ymrin mbeiHa @, {¢} xone {t} perynsapasik TiIIEpIi
TyaeipaThid yiu (1) ¢, (2) € xone (3) t PO-niy Oipeyi 00a1b1.

(1) ¢, (2) € xone (3) t PO-He coiikec BAA

M=<Q,T,0qsF, -4,0>

MbIHaIapabl KamMTuabl: Q ={Qs, (r}, s — amFamKbl KYH, (f — COHFBI
kyi T = {t}, F ={qs}. Aysicy dynkuusacel 6(Qs, t) = Qr, an KajaraH
xkarmama O anbikTanMarad, srau L(M)={t}. 11.3.2.1-cyperre @, {c}

110



xoHe {t} perymsapaplKk Timgepai TaHUTBIH BAA muarpamMmaliapsl
KOPCETIITEeH.

(1) ( e

11.3.2.1-cyper. @, {e} xone {t} Tinaepin Tanutein BAA.
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Hnoykyusnoly Kaoam. AWTanbIK Y3bIHABIFE K >1 OonateiH L(p")
xoHe L(p"), L(p)NL(p")=@ tinmepin TanuThHIH opOip p’ x)oHE p"' PO
yiiH coiikec BAA M’ sxone M" TypreI3BULIBI JEMiK. Y 3bIHIABIFRI K+1
OoonaThiH Ke3 kenreH PO p kapacteipansik. byn PO keneci ym Typaig
OipeyiHe ne 0omaabl:

(1) p=p'vp" PO L(p) = L(p")U L(p"") TinmiH TYaBIpAIHI;

2)p=p"p" PO L(p) =L(p") L(p") TidiH TyaBIpAIHI;

(3) p=p"* PO L(p) = L(p)* TimiH TyaBIpaabL.

Meiini L(M") = L(p") xone L(M") = L(p") Tinaepin TaHUTEIH BAA
M =<Q', T,0s, F', -4, 0’ > xoae M" =<Q", T,q"s, F", -,4, 03" >
OOJICHIH.

KannenbIKTel  mIEKTEMEM, O13 odapAblH Kyiiaepl Oejiek gen
anaiiplk, sran Q'NQ" = @. Omaii OonMmarad »kargaiga Kywiaepai
Kaiita arayra Oonanpl. Conma L(M)SL(p) tinin tanutein M = <Q, T,
s, {0¢}, F,4, 6> BAA, kenecizgerifcit TyproI3bLiIaibl:

(1) PO p =p'Vp'' yuin:

Q = 0'UQ"U{Qs, Or}, MyHma (s — ’KaHa aJFallIKbl KYd, (f — JKaHa
COHFBI KYH;

'UF", erep egL(p")U L(p");
F =4F= F'UF"U{qs}, erep ccL(p)U L(p");
d(0s,t) = 0(q's, )Ud( q"s, t) Gapawik te T yriH;

d'(q,[t) bapmeik Qe Q' xoHe te T ymiiH,
5(q, t) =

0"(q\t) 6apabik e Q"' xone te T yiH.

CoHbIMEH KaTap, O KeJIeMi TOPT €-aybICYIbl KAMTHU/IBI

6(0s, €)=4's, 8(0s, €)=¢"s, (g1, €)=0r, 8( g% €)=0.

L(M) timi L(M') xome L(M') Ttinmepinaeri OapiblKk Ti30eHi
KaMTuabel. AngeiMed BAA M exi M' xxone M'" BAA-HBIH KaNCBHICHIH
MoAenaenTiHiH  Tabanel.  KeliH  e31HIH  OeiaeTepMHUHALTITIHE
OaitmanbicTel M' xoHe M' BAA-HBIH ekeyinae wmoxemumeimi. k>1
OOMBIHIIIA WHIYKIUSA apKbUibl ((s,7) |=kM(q, €) Tek KaHa (€Q’ ’xoHe
(q's,7) |=km’(q, g) Hemece (e Q' xone (q's, 7) |=kM~(q, €) oomranga. Oceigan
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L(M)=L(M"UL(M'). byn BAA M nuarpammacel I1.3.2.2-cyperte
KOPCETIITEH.
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q’s
11.3.2.2-cyper. AM) = AM') U LAM") tinin TaHuTeiH BAA

byi xepae op6ip e L(M) Qs-TeH B Qs-Ke Kermipeai >koHe OipiHIi
KaJlaMHaH KEWiH OHBI TacCyImlbl KON ¢'s HeMece ¢'s apKbuibl eTemi. M’
oHe M xyinepi KUbLIbICTIaFaHABIKTaH, O1pIHIII XKaFaaiiaa Oy Ko ¢ 'f
KYWiHEH (s KyHl1HE TeK  €-aybICy apKbUIbI FaHA KETE ajiaibl )KOHE OHJA
teL(M’). Conpaii-ak, ekiHIN >karmaiga ¢'+TeH (Ke TEK €-aybICy
apKbUIBI FaHa KeTe anajbl xoHe te L(M").

(1) PO p =p'-p" yuuiH:

Q=0WQ";
Js = ¢'s€Q' — aFaIikpl Ky,
"’ erep qllgF";

F =1F'UF", erep q"eF",;

aybICy QYHKITUSICH O MBIHA TCHIIKTEPMEH aHBIKTAIa bl

1) 8(q, t)= 0'(q, t) 6apaeik qeQ’\ F' xone teT yuiH,;

2) 0(q, )= d8'(q, Yu{d(q, &)=q"}uUd"(q"s, t) dapasik qEF' xoHe
teT ymin;

3) 8(q, t)= 0"(q, t) 6apabik gEQ"’ xoHe te T ymrin.

ConbiMmeH, BAA M xymeiceiH M' BAA-pIH MojaenaeylieH
oactaiiael. Kaman M BAA-p1 M’ BAA-HBIH COHFBI KYWiHE JKETKEHJIE,

14

on e-aywsicybl 0(Q't, €) = Q"s apkpLibl Ociinerepmunai M BAA-HbBIH
anFamkbl Kyhine etei skone M BAA-bH Monenieiai.

Meiimi exi Tizoe yeL(M') xone EeL(M') Oepincin. Connma
kei6ip geF' ymin (q's, x&) |=+M (q, &). Erep y=¢, onna q=q'. Erep &=¢,
oHja, (2)-1ri TeHaikTi Oip per Hemece (3) -IIi TSHAIKTI HOJI HEMECe
OipHeme per keibip peF” ymin mbHAHBL ((, &) |=+M(p, €) amamsI3.
Erep &=¢, onma qeF, ce6ebi peF"”. Ocwiman yEeL(M). Alitaibik,

reL(M) 6oncwin. Comma (9',7) F'w (O, €). Exi sxarmaiimel skeke
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KapacteipaiiblK: Qr€F '’ sxone greF'. Meiimi gieF"". Conma (Q's, yt&) |=*
(s, tZ;)|= (q"s, &) |=* (¢, €) mapThlH KaHaraTTaHABIPATBIH KeiOip teT
yuriH t=yt&.

Hemek, yeL(M') xone tEeL(M"). Meiini gieF’, conna eeL(M").
ConbimeH, teL(M"). Ocbigan L(M) = L(M")-L(M"). Byn M BAA-ubIH
nuarpamMacsl 11.3.2.3-cyperTte KepCceTuIreH.

s q'f
qS= q S q”f:qf
€

11.3.2.3-cyper. AM) = AM")* AM") tinin Tanutein BAA M.

by xepae (s = Q's-TeH (s = ¢ "t-xe 6apaTblH OapJIbIK KOJ ('t Kyi1HEH
q"s Kyiiine €-aybicy apKbUibl eTe/ll. CoapikTan M TaHUTBIH opOip Ti30€
L(M") TimiHiH Kaicel Oip Tiz0eci mMen L(M") TimiHIH Kaicbl Oip
TI30€CiHIH Tipkeci OoJajpl, XKoHE OCBIHIAAW Ke3 KEJIreH TIpKec
xioepineni. Jlemek, BAA M 6i3re xepexk L(M)=L(p" p")=L(M")-L(M"")
TUTIH TAHUBI.

(111) PO p = p'*:

Q = 0'U{Qs, Or}, Qs— aramikel »karaai, s — COHFbI XKaraai;

F = F'u{q};

aybIcy (PyHKITHUSICHI O MbIHA TCHIIKTCPMEH aHBIKTAJIa Ibl:

(Do(q, t) = 0'(q, t), erep qeQ\F' xone te T,
(2)o(q, t) =0'(g, t) U d'(Q's, 1), erep ge F' xone te T,
(3)d(gs, t) =38'(q's, t) Oapabik € T yiH.

ConbiMeH, BAA M xaman M’ BAA-HBIH COHFBI KYHiHE JKETKEH/IE,
on Oeipmerepmuuai  TaHgan, wuo M' BAA-piH  Mouenaeyl
xKanmracteipaabl, nd M' BAA-bIH XaHaJaH alfalliKbl KyHJeH Oactar
MOIEICH 1.

L(M) = L(p)* exenairin monenaey (I1)-urn OGeniMHIH gonenaeyine
ykcac. eeL(M) exennuiri eckepinyi KaxeT, ceoe0i '€’ — COHFBI KYH.

BAA M-ubiH aybicy (GyHKIusicbl, M'-HbIH abicy (QYHKUMSICHIHAH

0acka, TopT *KaHa €-aybICYbIH KAMTH/IbI:
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8( qS’ S)qus; 8( qSl 8):qf; 8( q,f, 8):q’s; 8( q'f, S)qu'

by aBTroMaTThiH quarpammacsl I1.3.2.4-cypeTTe KopCceTiareH.

[1.3.2.4-cyper. AAM')* Tinin TanuteiH BAA.

byn xepae 06oc emec Tiz0e 7 # € YIIIH UTepalus aHbIKTaMachl
OoribIHIIa KeiOip k=1 ymrin t Ti30ecin K imrizbere Gemyre Oomanmbl: 7
=7172... Tk XoHe OapibIK 7 € L(M'). Opoip | = 1,... , K ymiH 7; Ti36eci q's
KyiiH Q' kyidiHe aybicThipaabsl. Conma 7 Ti30ect ymiiH BAA M
nuarpammachkinga I1.3.2.5-cyperte kepceTuireH e o oap.

€ T1 € T2 Tk €
qs o—> q's *—> q’f o—> q's o*—> q’f q's o—— q’f *—> oft

I1.3.2.5-cyper. BAA M auarpaMMachIiHAaFbl KOJI.

Hemek, € L(M). Kepicinme, erep kei0Oip Tiz0e (s-TeH (f -Ke
aybICTBIpCA, OHJAA OJ Ud OOC Ti30€ €, Mo OHBI (s-TE€H ('s-K€ OTETiH, COHAH
KeiiH OipHeme peT ('s-TeH ('t -K€ OTETIH KoHE €-aybICy apKbUIbI (' -TE€H
B ('s-K€ KalTaThlH, aKbIpbIHJIa €-aYbICY apKbUIbl ('t -T€H ('t —T€ OITETIH
*oJ1 anbln xypeai. CoHapIkTad MyHaai Ti30e 7eL(M')*.

CoHBIMEH, aKbIpPJBI-aBTOMATTHl TUIAECP TOOBI Oapibik tET
cumBosapel yine ¢, {€}, {t} TimmepiH KaMTHIBI >XoHE Oipiry,
TIpKeCy »KoHE UTepalus aMmajjiapblHa KaTbICThl TYWBIK OOJaIbl.

1-m1 nemMMaHbiH jgonenjaeyiHjae PO p OolibiHIA TYPFBI3bLIATHIH
aBToMaT M OapJibIK Ke3/1e KapanabiM emec. MbIcabl:

1) M’ mer M" Gipiryi YIIiH TYPFBI3bUIATBIH aBTOMATTa OJAP]IbIH
aJFaIlIKbl Kyiiepin Oip kyire O1pikTipyre OoJiazpl, erep ojiapjaa Oacka
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KYHWiepaeH aybicy OojMaca; COHFbI KYHWJIepiH Oip Kyiure OipikTipyre
Oomajpl, erep onapaaH Oacka Kyiiepre aybicy Oonmaca >koHe M’ meH
M" omimbuepi Oipaeit 6omca. CoHaa aHa alFamiKel KYH, *KaHa COHFbI
KYH KOHE g-aybICyap KaxeT 00abl.

2) M’ men M" Tipkecyi yIIiH TYpFBI3BUIATBIH aBTOMata, erep M'-
HIH COHFBI KYHIHEH 0Oacka Kyiiepre aybicy 0oyimaca, oHaa oHbl M”-HiH
aJIFaIIKbl KYWiMEH OIpIKTIpyre 00J1aibl.

3) tat2 ... t, tLET (=1, 2, ..., n) Ti30eciH xky3ere acbipy yurin (n+1)
kyiepi q;€Q (j=0,1,2, ... , n) xone O(Qi-1, ti) = Qi CHSIKTBI TOPMEHIEPI
Oap, ©31H/1€ TIPKECY YIIIH *KaJbl KYPbUIbIMFAa KaThICATBIH 0OC €-aybICy
’KOK aBTOMATTHI Nalijajanyra 00iabl.

I1.3.2.1-mb1caj. '000" 1mTi30€H! KaMTBIMAWTBIH OapiblK Ti30eaeH
TypaThiH T TynbipateiH p = (1v01v001)*(evOv00) PO-me 1-mii
JIEMMaHbI KOJIJJaHANBIK,

Temenperi 11.3.2.6-cyperte p1 = (1v01v001) xone po= (evOv00)
OpPHEKTEpIHE COWKEeC TIPKECY MEH Oipiry KypbUIBIMAAPHI apKbLUIbI
TYpFBI3BUTFaH M1 j)koHe M2 aBTOMATTapBIHBIH AHarpaMMaliapbl OepiIreH.

I1.3.2.6 - cyper.a) M1 A4 I1.3.2.6 - cypet.b) M2 44

XKorapeina aitteutraniai, M1 aBTOMaThIH aiFamikKel (2, P1 XKOHE S1
KYWJIEPIH, COHBIMEH KaTap COHFBI (3, P3 JKOHE S4 KYHJepiH OIpiKTipim,
Tarbl/la 1a KapamnaiibiMaayra 00Jabl.

p'* = (1v01v001)* epwueri ymiin M3z aBromathl Mi aBTOMaThIHAH
YKaHa alFalliKbl KYW (o )KOHE COHFbI KYH (5, COHBIMEH KaTap (o-A€H (1-Te
XKOHE (5-K€, (u4-TE€H (5-K€ XKOHE (J1-T€ €-aybICYJNapIbl KOCY AapKbLIbI
anbiHaAbl. CoHaH KeiliH anramkbl PO p yinH HOTHMXENK aBToMaTr Ma
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xoHe M2 aBTOomMaTrTapbiH Tiz0enen OIpikTipyaeH mibiFaabl, on 11.3.2.7-
CypeTTE KOPCETUITEH.

I1.3.2.7-cypet. PO p yIiiH HOTUXKEIIK aBTOMAT

11.3.2.1-canoap. OpOip PO ymiHn ocel PO TyaplpaTblH TUIII
TAHUTBIH JETCPMHUH/I aKbIpiIbl aBTOMATTHI (JJAA) TyprbI3yFa 00JaIbl.

11.3.2.2-nemma. L (M) TiniH TaHUTBIH Ke3 keiareH BAA M ymiH
coiikec L(p) perymsapneik Tinai TyaelpateiH koHe L(p) S L(M)
OosatbiHal eTin PO p Kypyra 0omajsl.

Janendey. Meitmi BAA M =< Q, T, qi, F, F,4, 0 > TyasipaTtbia
L(M) Timi Oepincia. BAA M-ra xeHelTinren aysicy (QyHKIIHSICHIH
engipeiik: 6°(q, 7) = p, myHma t€T*, g, pEQ Tek KaHa COJ Karjaiija,
xamas (g, 7) F* (p, €).

Pii* apKbLIBL 85(Qi, X) = (j %OHE erep X IeH &-HeH 0eJeK Ke3 KeJreH X
Ti30eciniH npedukci Y yuria 6°(Qi, Y) = Om, oHma M <k GonarsiHmaii
OapJybIK X T130€CIHIH KUBIHBIH OeNriIeiik. backama aiTkanaa, pi jk BAA-
HBI M > K ymiH emkaHgail (m KyHiHeH eTmed (i KyHiHeH (j KyHiHe
KONIPeTiH OapiIbIK Ti30enepiH KublHbI. bipak, i > K >xoHe | > K 60y
MYMKIH.

pij Kesecizeriiell peKypcHUBTi aHBIKTATYbl MYMKIH:

pii" = {t: teT & 3(qi, t) = qj},
pii = piit U piH(pi ) "pii*t, mynma 1 <k <n.
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ConbIMeH, pif¢ anbIkTamackl, BAA M memipi k-man ynken kyiinen
oTIeH, (i KyliHeH (j KylhiHe KeIIipeTiH Kipic Ti30eci T YIiH Kejecl eKi
TYKBIPBIMHBIH 1)1 01peyl OpbIHAATATHIHABIFBIH OLTIPE/II:

1) 7 Ti3beci pijk'l ’KUBIHBIHA JKaTanbl, SFHU T TI30€CiH TajijaraHiaa
BAA cmikaman HeMipiepi K-Fa TeH HeMece YIKeH KyHaeH oTHei i,

2) 7 Ti30eci MBIHA TYpJE T = 717273 OOyl MYMKIH, MyH/a iIITi30¢
n1Epi“t M BAA-THIH Ok Kyiiine keripeni; imTizoe 12€(pi?)” M BAA-
ThIH HOMIipi K-ZaH yJIKeH HeMece TeH KYHIEeH OTIeH, (kx KyHiHeH
KalTazgaH (x KYHiHe KeImmipeal; 1mTiz0e thpkjk'l M BAA-TBIH (x KyiiHEH
gj KyiliHe KelIipel.

by BAA M nuarpammacs! 11.3.2.8-cypeTTe kepceTUIreH.

I1.3.2.8-cypet. PO p ymin TAA M

Conma L(p) = U Plkj' byn xublHHBIH K OOMBIHINA WHIIYKIIUS
q,<F

apKBLIbI PETYJISPIIBIK KUBIH (T171) OOJAaTHIHABIFBIH KOPCETYTe 00JIaIBI.

[1.3.2.1-nemma xone 11.3.2.2-nemMaian Ke3 KEJIT€H PEeryasapibIK
KUBIH YIOIH JIOJ OCHl JKUBIHIABI TAHWUTBIH aKbBIpJBl aBTOMAT
OO0JIAaTBIHBIFBI )KOHE, KEePICIHIIE, aKbIPJIbl aBTOMATIIEH TAaHBLJIATHIH
TiT PEryasapiAblK >KUBIH OOJNATBIHABIFBI INBIFAfBI, SFHH Kejecl
Teopema KaOblTaHadbl.

11.3.2.1-meopema. Tin peryaspiblK 00Jafbl TEK KaHa KOHE TEK
KaHa COJI KaFjaiiia, KallaH oJ1 aKbIpJIbl aBTOMATIICH TaHbLICA.

CoHBIMEH, aKbIpJIBI aBTOMAaTap TAHHWTBIH TiUIAEP TOOBI PETyIISIPIIBIK
TUep ToObIHA 1on Kenemi. Onapibl kall FaHa aBTOMATTBIK TIIAEP
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HEMeCe PETYISAPIbIK TUIIEp Ael atayra 6omaanl. OChl aliFaKThl opTYpIIi
TUIIK TIPOIIECCOPIAPBIH JKacay Ke31H/1e KeHIHCH Tai/1alaHbLIaIbl.

I1.3.2-Tancsipmagap: Mpebina PETYJISPIBIK OpHEKTEpre
HKBUBAJICHTTI aKbIPJIbl aBTOMATTAP/Ibl TYPFBI3BIHBI3AAD:
1. (avbvab)*.
2. (a*b)*v(b*a)*.
(bava*ab)*.
(b*a)*(bva)b*.
(b*a)bv(ab*)a.
(ba*)v(bva)b*.
(a"vb)bv(avb*)a.
(ba)*bva b*.
a(avb)* v b(avb)*.

© N O U AW

I1.3.2-cypakrap:

1.bip Tinai TyAbIpaThIH €K1 PETryJISIPJIBIK OPHEKTIH CKEyiHE /e
SKBUBAJICHTTI aKbIpJibl aBTOMAT TaObl1ama?

2.MpiHa (0V(1(0*))) sxone OV10* peryispiblKk ©pHEKTEpiHE
SKBUBAJICHTT] aKbIpPJIbl aBTOMATTap Oin-O0ipiHE APKBUBAJICHTTI OoJa
Ma?

3.Tlapamerpaepi meramaii Q ={1, 2}; T = {a, b}; | = {1}; F ={2};
A={<1 aaa, 1> <1, ab, 2>, <1, b, 2> <2, g 1>} GonaTblH aKbIPJIbI
aBTOMATKa SKBUBAJICHTT1 PETYJISIPIBIK OpHEK Oap ma?

4. Mwa (avb)* xome (avbvab)* perymsapabik epHekTepiHe
SKBUBAJICHTT] aKkbIpjbl aBTOMaTTap O1M-0ipiHE >KBUBAJIEHTTI O0ja
ma?

5.Mema (abvb) (avba) xome (avb)* (bva)* perymsapabik
OPHEKTEPIHE HKBUBAJIEHTTI aKbIPJbl aBTOMarTtap Oim-0ipiHe
SKBUBAJICHTT1 OoJia ma?

6.Memma  (avb)*(bva)* xome (avbvab)*  perymsapabik
OpPHEKTEpiHE HKBUBAJEHTTI aKbIpJbl aBTOMarTap Olm-OipiHE
SKBUBAJIEHTTI OoJia ma?
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7. IMapamerpnepi meiHamaii Q = {A, B, C, D, E, F, G}; T = {a,b,c};
| = A; F ={D}; &(A, b)={D}, &(D, c)={F}, d(F, a)={D}, o(F, b)={F},
o(E, c)={C}, 4(C, b)={C}.i(A, c)={B}, o(A, a)={A}, &(F, c)={C},
6(E, a)={F}, a(F, a)={E}, 3(C, a)={C}.a(F, a)={B}, 3(B, b)={A},
o(E, ¢)={D} Gonarsin OelieTepMHUH I aKbIPJIBI aBTOMATKA SKBUBAJICHTTI

peryJspibIK epHEK Oap ma?
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11.3.3. OH co1361Kmol 2pammamuKanap Hcane aKblpivl
asmomammapovly IKeUEA1eHmminici

byn nmaparpadTta oH CBI3BIKTHI TPAMMAaTUKaMEH TYBIHIANUTHIH OH
CBI3BIKTHIK TIIAEP TOOBI OEHIEeTepMUH/l aKbIpibl ABTOMATTAPMEH
TaHBUIATBIH TUIACP TOOBIHA [IOJI COMKEC KeJIeTIHIIN KOepCeTlIe/l,

MbICAJIJap YCBIHBLUIAJbI, TaIlchipManap Oepiljiesi KoHe cypakTap
koubtaner [1,3,4,11,13,14,17,20,24,26,28,34].

by 11.3.3.1-nemma GoiibiHIIIa OEPUITEeH OH CHI3BIKTHI TPaMMaTHKara
(OCT’) cotikec OeiimeTepMUHII aKbIpiibl aBToMaTTapasl (BAA) TyprbI3y,
xoHe kepicinme [1.3.3.1-nemma OoiipiHia OepinreH BAA-ka coiikec
OCT Kypy apKbUIbl JoJIEIACHE/].

11.3.3.1-7emma. OH cvB3bIKTH L(G) TiTiH TyaplpaThlH Ke3 KEITreH
OCI' G vymiH, coiikec L(M) tinmin Tanutein xoHe L(M)CSL(G)
oosatbiHal eTin AA M TypFbI3yFa 00Jabl.

Janenoey. Meiimi OCI' G = <Q, T, P, S > 0epuiciH.
KannbuiblkThl mekTeMedt, anramikbl T OCI'-MeH TybIHIaFaH
)koHe A—a (MmyHna a€T7) epexeni kamTeiMaiibl. Conna BAA M =
<Q, T, qs, F, -,, 8> keneciaeriieit TyprbI3blIaibl:

— M-ub1H kyinepi G-ubiH 6eliTepmuHangaps! wiroc N-re KipMenTiH
aHa P ky#i, sran Q = NU{p};

— M-HBIH anFamikbl KyHl peTIHAE aifalikbl OedTepMuHan S
aJIBIHAJIBI, SIFHU (s = S;

— erep P S—e& epexecin kamrbica, onna F = {S, p}, afitnece F =
{p};

—erep P g—tB epexecin kamrtbica, myHna, t€T, BEN, onpga
0(q,t)=B nmerepmuumi AA ymin Hemece 6(Q,t)3B Oeiimerepmunai AA
YII1H.

M AA 7 xipiciH oku OTBIpbII, G rpaMMaTHKACBIHA T IIBIFBICHIH
moaenaeiai. L(M)SL(G) GomaTbIHABIFBIH OIS,

Adraneik  =tit2..th€L(G), n =1  OGomcwin. Comma G
rpaMMaTHUKachliHAa Kerbip OertepmuHanaap tezoeri A1, Az,..., Ani
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ymriH MbiHa S=UASULAS . St 1Attty meIFeEIMAAp
Oap. AHbIKTaMa OolbIHIIa, O(S, t1) *KubiHbIHIA A1 KaMThutaabl, 0(Az, t2)
KUBIHBIHAA Az KamMTbutagbl k0HE C.C. O(An2, th-1) KMBIHBIHZA An-g
KaMmTbL1aabl, O(An-1, tn) KubIHBIHIA P KamThL1aabel. Srau t€EL(G), cededi
0%(S, 7) ubHBIHIABI P KamThuIaael, an PEF. Erep ¢€EL(G), onna SEF,
conanikTaH €L (G).

Conpaii-ak, erep T1izdoe 7 = tts...t,€L(G), n=1, omma d(S, t1)
KUBIHBIHAA  A;  KamteutateiHgai, O(Ai1, t2) kublHBIHZA Ay
KaMThLUIaThIHAaH skoHE C.C. 8(An-2, th-1) KHUBIHBIHAA An-1 KAMTBLIATBIH/AM,
0(An-1, th) JKUBIHBIHAA P KaMmTbuIaThiHAAl S, A1, Az, ..., An1, P KYiJep
Tiz0eri Oap, sruu 7 € L(G) xone G rpamMmaTHKacblHJa MbIHA
IIBIFBIMAAP OO0JIaIbI:

S=>t A= hibhAr=...= 1. .t h1 Anr = tibo. 1,

Erep e€EL(M), ouna SEF, nemek, S — €€P xone e€L(G).

11.3.3.2-nemma. L(M) TiniH TaHUTBIH Ke3 keireH BAA M yuiin
coiikec L(G) oH cBI3BIKTBI TUIAI TyaelpaThiH koHe L(G) S L(M)
oonatbiaaait etin OCI' G kypyra 60J1aibl.

Janenoey. Anitansik AA M = <Q, T, qs, F, &> Gepuicin, eQ,
peQ, teT, 7eT*. Conma rpammatruka G = < N, T, P, S > Obuiait
KYPBLIAJIbI:

1) M AA-wiHBIH KyHsiepi G rpaMMaTUKaHBIH OcHTepMUHAIIAPHI
oonansl, stHE N = Q;

2) M AA-piHBIH anmramkel Kydi G TpaMMaTHKaHBIH —aJIFaIlKbl
oetiTepMHUHAIBI 00JAbI, IFHU S = (s,

3) g—tpeP, erep p= d(q, t) nerepmunai KA ymria no ped(q, t)
oeiinerepmunai KA ymin xxoHe (q, tr) |= (p, 7);

4) g—tpeP, erep keitbip PEQ ymin AA nerepMuHAI OONFaHIa
0(q,t)=p mo AA Oecitnerepmunai 60oaranaa 6(q,t)3p, sruau (Q,tz) |= (p,
7), MyHJ1a erep PEF, onna 7 = g;

5) S —¢&€P, erep gseF.

Erep P XublHBI S—¢€ €peXeciH KaMThica, OHJA S epexenepiiH OH
’KarbIHa Ke3aecneini skone F = {S, p}, atitnece F = {p}.
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G rpamMMaTuKachlHJAAaFbl IIBIFBIMHBIH opOip Kaaambl M
AaBTOMATBIHBIH TaKTBICBIH MOJCIJICUTIHIH KoepceTyre Oojajbl.
Ou yurin i GoifplHIIA MHAYKIMS apKbulbl (€Q ymin q='""1r Tek
KaHa »KoHE TEK KaHa COJI JKarjaiiia, KairaH keibip peF yuiin (g, 7) |= i
(p, € ) OOMATBHIHABIFBIH AAICIACHMI3.

Hnoyxyus 6azuci. 1=0 yIIiH (=€ TEK KaHa JKOHE TCK KaHa COJI
Karmaiaa, Kamran <€ F yuris (q, €) |=O (g, ).

Hnoykyusa xaoamwl. AWtansik | ymiH ="'t akukaT GOJCHIH.
T=tx fgen anaiblk, myHzaa |x|=i. Conna q=""1r keiibip peQ ywin
q=>tp='tx GonaTBIHALIFEI TEH MarblHaNbL. bipak =tp kxoHe
5(q,t)=p Ten marbHanbl. MHayKus OoikaMbl OoiibiHIIA P='X Tek
KaHa >KOHE TEK KaHa COJI jKaFjaiaa, KallaH Keuoip rekF ymin
(p.x) Fi(r,e). Hemex, reF ymin q="r xome (q,7) F (r, &) Ten
marbiHaIbl. CoHbIMEH 6apibIK i>0 yiriH (=17 Ty KBIpBIMBI aKHKAT.

Ocplzian (o =™ 7 TeK KaHa JKOHE TCK KaHa COJI JKarJaaijaa, KamaH
keroip reF yunn (do,7) |=* (r, &) nmen xopbIThIHAaNHMbBI3. COHBIMEH,
L(G)SL(M).

11.3.3.1-nemma xome I1.3.3.2-nemmagan ke3 keiareH OH (cou)
CBI3BIKTBI TUI YIIIH J9J OCHl TUIJ1 TAHUTBIH aKbIPJIbl aBTOMAT Oap
0oyambl KOHE KEPICIHIIE, aKbIpJAbl aBTOMAT TAHWUTHIH Tin OH (cou)
CBI3BIKTHI T1JI, SFHU KeJlecl TeopeMa KaOblIaHa Ibl.

11.3.3.1-meopema. Tin on (coi) CHI3BIKTHI 00JIaJIBI TCK KaHa KOHE
TEK KaHa COJI JKaFJaia, KamaH 0J1 aKbIPJIbl aBTOMATIICH TaHBLJICA.

CoHBIMEH, aKbIPJIbI aBTOMAT TAHUTBHIH T1JI TOOBI OH (COJI) CBI3BIKTHI
TUIAEP TOOBIMEH 191 OOJIaIbI.

I1.3.3-mbican. OH cbBBIKTH TpamMatuka G = <N, T, P, S>
oepincin, myaaa N = {S, A} — Oeitrepmunan cumBongap, 1T = {0,1} —
tepmuHan cumsoiaap, P = {S—00, S—A, A—10A, A—0} — memimaep
epexeniepiHiH JKUBIHBL. OCBI CBI3BIKTHI TpaMMaTHKa TpaMMaTHKaMEH
TysIHIaWTRIH Ti M = <Q,T,9s,F,,4, 6> — pyHkuusa Ooibiama (M =

<Q,T,gs,F,-4,A> — xarplHac OOWBIHIIA) aKBIPJILI ABTOMATHIMCH
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TaHbUIaALI. Mein oHBIH mapamerpiepi MbiHaman Q = {S, A, B}, Qs =
{S}, F = {B} xomue &(S, 00)=B, &(S, €)=A, d(A, 10)=A, 6(A,0=B —
byukuus OomibiHmma (A={<S,00,B><S,,A><A10,A><A,0, B>} -
KaTbiHac OoMbIHINa). OChl aKbIpJIbl aBTOMATTHIH Auarpammachkl 11.3.3-
CypeTTe KOpPCETIIreH.

I1.3.3-cyper. OCI'-ra 5xBHBajJeHTTI BAA nuarpammacs

I1.3.3-Tanceipmagiap: OH CBI3BIKTBI rpamMMaTuKaiapra
SKBUBAJICHTT] aKbIPJbl aBTOMATap/abl TYPFBI3BIHbI3IAP:

1. N={S,A}, T={a, b}, P={S—>aA, A—aA A — Db}

2. N={S,A}, T={a, b}, P={S—> Aa,A— Aa, A —> b}.

3. N={S}, T={a}, P={S—a, S—aaS} (P={S—a, S—Saa}.

4. N={S, A}, T ={a, b}, P ={S—>04|1S|e, A— 0B|1A, B—>0S|1B}.

5. N={AB,D}, T={a, b,d}, S=A, P={A—>aB,B—aB, B-b,
B— bD, D—d, D—>dD, A—»aD, A—>a}.

6. N={AB,D}, T={a, b, d}, S=A P={A—aB,B—aB, B—b,
B— bD, D—d, D—dD, A—aD, A—a}.

7. N={S,E,F}, T={a,b}, P={S—aaE, S—F, F—baF,
F—ak, E—e¢}.

I1.3.3-cypakrap:

1.bip TUIAI TYOBIPpATBIH €Ki OH CBI3BIKTHI T'paMMAaTHUKAHbBIH
€KeylHE J€ SKBUBAJICHTTI aKbIpJibl aBTOMAT TaObL1ama?

2. MuiHa epexenepmen S—E; S—bE; S—cak; E—a; E—bS
TYBIHJIAUTBIH TUIA1 TAHUTBHIH aKbIPJIbI aBTOMAT TaHU Ma?
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3. Memma N={S}, T={a}, P={S—a, S—aaS} xone N={S},
T={a}, P={S—a, S—Saa} rpammaTukagapra OSKBHUBaJCHTTI
aBTOMatrTap TeH 0e?

4. Mreiaanait S—Sbh, S—b epexenepi 6ap OCI'-MeH TaHBUTATBIH T1JT
AA Tanu ana ma?

5. Memanai Q ={1,2}, T = {a,b}, | = {1}, F ={2}, A = {<l,aaa,1>,
<l,ab,2>, <1,b,2>,<2,6,1>} AA-xa skBuBanentti OCI" 6ap ma?

11.3.4. Pecynapnvik minoepoin anzopummoix npoodiemanapul

byn  maparpadra  perynapablK  TUIIEPAIH — aITOPUTMIIIK
npooyemanapsl KapacThIPbLIAIBI, MbICaIAap YCBHIHBLIAIBI,

TarnchlpManap Oepuieni JKOHE cypaxkTap KOMBLIA T
[1,3,4,11,13,14,17,20,24,26,28,34].

AJITOPUTM/IIK HIEHITIM/II poOIeMaliapFa MbIHAJIAP KATA/Ibl:

1. Tyiuwvikmoelk npobaemacswt. “benrin Olp TAIITET1 TUIAEPIe >KUbIHJIBIK
aMaJIIbl KOJIJaHraHHaH KEHIH HOTIDKEC] OChIHAAM TOIKa »kaTta Ma?”’

2. Tuicminix npobnemacwl. “bepinreH Ti30e ® pEryJspibIK TIITe
THicTi Me?”

3. bocmuix npobaemacwr: “Ke3 kenreH peryispiablk Tin L ymriH,
perysspablK Tin L 6oc GonaTbIHABEBIH aHBIKTAY Kepek, siFHu L=07”.

4. Kuvinvicyoviy 6ocmuix npooaemacst. “T omnOWIHACTI Ke3 KEJIreH
€Ki perymipiablk Tin L1 sxkoHe L2 ymIiH onmapablH  KUBUIBICYBI 0OC
OOJNIATBIH/IBIFBIH aHbIKTAY, sSiFHU L1NL2 =77,

5. Kammy npobnemacwr. “T onmnOUIHAETT K€3 KEITeH €Kl PEeryJisipibIK
TUT L1 skoHe L2 yiniH OipiHIm TUT €KIHII TUIAE KaMThLIAThIH/IBIFbIH aHBIKTAY,
san L1C€L2 77,

6. Oxeusanenmmix npobaemacwl. “bepuireH eki cumarray ofiici Oip
PEryJSPIILIK TUIII aHBIKTal Ma?”

7 1llekcizoix npobaemacwi. “bepinren rpammarika G yirin L(G) Timi

1IeKTenMereH 6oia ma, sitan L(G) = 00?”

PerynspibIk TiIIepAl aHBIKTAayAbIH OapibIK daicTepi (perysspiibiK
OPHEK apKbUIbI, CHI3BIKTHIK I'paMMaTHKa apKbUIbI, aKbIPJbI aBTOMATTap
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apKbLIbI) Oip-OipiHe PKBUBAJCHTTI OOJIFaHIBIKTAH, YKOFAaphIAa alThLIFaH
npobJyiemManapAbIH IIENTyiH TeK Oip 9odiC YIIiH FaHa KepceTryre 00Jajbl.
An KanraHgapbl OChIFaH yKcac 00m1aabl

bi3 ockl mpoOnemManapapl MICHICHIETIH aJITOPUTMACP/IiH Oipa3biH
PEryJISIPJIBIK TUIAEP/l aKbIpjbl aBTOMATTapPMEH aHBIKTAJIFaH Karjaija
FaHa KapacThIpaMbI3. AJIIBIMEH PETYJISPIBIK TUIIEP YIIIH TYHBIKTBUIBIK
MPOOJIEMAChIHBIH IIEMIeTIH aJIrOPUTM/II OH CBHI3BIKTHI T'PpaMMaTHKa
apKbLIbl Oepemis.

I1.3.4.1-ancopumm. OH  COHI3BIKMBL  2PAMMAMUKAIAPObIH

MY UbIKMbLIbIZDL.

Kipic. On cei3pikta rpamMatukanap Gi = <Ni, Ti, P1, S1> xone
G2 =<Ng, T2, P2, S2>, NiNN2= 0.

Hlvizoic. “NO”, erep L(G1)UL(G2) Timi biHA rpamMMaTHKaMEH
G = <N1UN2U{S$}, T, P1UP2U{5—S1, $5—S2}, S > TybiHaAaca,

myHa SENTUNLUT,

“KOK?” kepi xxargaiaa.

9oic. S-TeH MIbFAThIH IIbFapeIMAapaAbl any. Erep HoTmxke T-aarsl
TepMUHAIIAPABIH Ti30eci Oosca, oHma “MO” nmen aifty, kepi >karmaiia
“)KOK” nmen aiiTy Kepek.

PerynapiblK TuAep YIIIH THICTUIIK MPOOJIEMAChl aKbIpJbl aBTOMAT
apKbUIbI KEJIECI AITOPUTMMEH IICIIIE/I].

11.3.4.2-anzopumm. AKbipasl aemomammap yuwin muicmiiik
npoonemManvl uieuty.

Kipic. Axpipasl aTomat M = <Q, T, (o, F, 0 > oHe Ti306e e T*.

IIvievic. “UO”, erep weL(M); “I)KOK”, erep wgL(M).

Ooic. Meim ®= aiay...an. bipringen kyiiepai tady 1 = 6(qo, a1),
g2 = 8(Q1, a2),... On = 8(Qn-1, @n). Erep gneF, onma “NUO”; erep qngF,
orga “JXKOK”.

PerynsipibIk TUIIEp YIIIH OOCTHIK TIPOOIeMachl aKbIPIIbl aBTOMAT apKbLTbI
KeJecl alrOpUTMMEH ITICTIIIE]T].
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I11.3.4.3-ancopumm. AKvlpavl aemomammap yuwliH 00CMBIK
npooOIeMansl uieuty.

Kipic. Axpipnet aBToMat M = <Q, T, qo, F, & >.

lvievic. “UO”, erep L(M)#0, “IKOK” Oacka sxargaiiaa.

doic. (o-ACH KOJLKETUIIMII KYHJIep >KUbIHBIH ecentey. Erep Oy
JKUBIH KaHAah-1a O01p akbIpJyibl KYW1 KaMTbica, oHja “UO” nem, an kepi
karpanga “YKOK” nen aTy Kepek.

Exi perynsipabIK TiAAep KUBUIBICYBIHBIH OOCTBIFBI KeJieCl Teopema
apKbUIbl aHBIKTAJIAIbI.

11.3.4.1-meopema. PerynspibIK TIIAEP TOOBI YIIIH KHUBLIBICYIBIH
OO0CTBIK MPOOJIEeMAChl AITOPUTMIIK ITEIILTIM/I].

Jlanenoey. Erep perynsipasik Tigep Li sxone Lo Oelimerepmuni
akpipsibl M1 )xoHe My aBTOMaTtTapeiMeH TaHbLIca, oHaa L = L1 N Lo
TUTIH TaHUTBIH M aBTOMAThIH TYpPFBI3BIN, L Timl yiIiH OOCTHIK
npo0JieMachIH IenTyre 00Jabl.

Exi perymapasiKk Tijd YIIIH KaMmMTy MpoOJieMachkl Kejeci Teopema
apKbUIbl aHBIKTAJIAIBI.

11.3.4.2-meopema. Perynsapiblk TUIAEp YUIIH KaMmTy MNpoOJieMachl
AITOPUTM/IIK IIETITIM/II.
Jlonenoey. Perynspnblk TULIEp YIIH KaMTy MOpoOJeMachIHbIH
ANTOPUTMIIK MISIUTIMAUTIT] KeJieCl 9KBUBAICHTTIIIKTEH IIBIFaIbI
Licloe Lin(T*\L2) =0
Exi perynspablK Tl YIIIH SKBUBAJICHTTIK MpoOjieMa aKbIpibl
aBTOMATTap apKbUIbI KEJIECI AITOPUTMMEH SIS,

11.3.4.A-ancopumm. AKbIpibl AemomammapoOvly IKeUEATEHMMIK
npooOIEeMaACHIH Wieuty.

Kipic. Q1N Q2= @ o6onarbigait exki AA M1 = <Qi, T1, q1, Fi,
01> xxoHEe M2 =<Qy, d2, g2, F2, T2>.

lvievic. “NO”, erep L(M1) = L(My), “)KOK” Oacka xarnaiia.

9oic. M = <Q1UQ2, T1UTy, g1, F1UF2, 61Ud2> akbIpibl aBTOMATHIH
TYPFBI3Y.
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ABTOMATTapJbIH (1 KOHE (2 KyWIepl epeKIIEICHETIHIH
aHbIKTaiiMbI3. Erep epekmenence, onna “YKOK” nem, an kepi xkarmaiiga
“NUO” pmem alTaMBbI3.

OKBHUBAJICHTTIK mpoOnemansl memy yund [1.3.4.2 anroputmin
narigananamei3, ceoeoi L(M1) = L(M2) Tek KaHa coHza )KOHE TEK KaHa
conna, kamad (L(M1) N L(M2)) U (L(M2) n L(M1)) = O nemece MbIHa
sxBuBaNeHTTIKTI L1 = Ly © (L1EL2) & (L2EL1) maiinanaHaMeI3.

EHgl akpIpiabl aBTOMATTHl TUIIH aKbIPCHI3JLIFBI MPOOJIEeMAChIHBIH
menIayin kepcereitik. O yIiiiH Kejieci Teopema JoJeACHE/I].

I1.3.4.3-meopema. n xyim M axpIpiabl aBTOMATIIEH TaHBLIATHIH
Ti30€sep JKUBIHBI aKBIPCHI3 TEK KaHA COHJIAa JKOHE TEK KaHa COHJa, KalllaH
OJ1 Y3bIHABIFEI /, N < L< 2n Ti30eciH KaMThIca.

Janenoey. Kaxcemminik kepi opictieH nonenaeHeni. Meini M
aKpIpJIbl aBTOMAT TI30CHEPAiH aKbIPChI3 JKUBIHBIH TaHUILI JKOHE
oJapJbIH emKaiceichl |, N < L< 2n y3piHABIKTE OosiMakiael. Erep L(M)
JKUBIHBIHBI T€K Y3bIHJABIFBI L< N Ti30enepaeH Typca, OHJa TiJd aKbIPJIbl
Oomap enmi, Oipak ox oHmaii emec. COHIBIKTAH Y3BIHABIFBI [1>2n
OomarbiHmaii Ti30e Oap Oosamgel. Meimi XelL(M) sxoHe |X|>2n
OoJlaThIHAll — €H KbICKa T130€e. Al X = X1XoX3, MmyHIa 1<]Xo|<N koHE
0(Qo, X1) = q, 8(q, X2) = q, 8(q, X3)eF Goncein. bipak conma XiXz€ L(M),
ce0ebi 6(Co, X1X3) = (o, X1X2X3) €F »xkome |X1X3[>n (MyHIa |X|=|X1X2X3[>2n
xoHe 1<|Xo|<|n). Cebdebi 6omkay Ooiibiama L (M) Timinae Y3uIHIBIFRI N <
L< 2n GonaThiHmai Ti30€ JKOK, COHABIKTAH |X1X3|>2N. JleMek, Ooipkayra
Kalmbl X = X1XpXz€L(M) — y3bIHABIFBI 2N-HEH YJIKEH HEMece TeH CH
KbICKa Ti30€ JKOHE Y3bIHABIFEI 2N-HEH YJIKEH OJIaH Ja KhICKaay
X1Xz€ L (M) 1i30¢ TaObuIIbI. ByJ1 KaWIIBUIBIK Ka)KETTUTIKTI TSI ICH/Ti.

JKemxkinikminik xeneci OoipkaynmaH mmbiFagel. Meitm  Xe (M),
myHIa N < |X| < 2n. bypemrepiai, eQ, X = XiXpXs Oap nmen
TYKBIPBIMIAHMBI3, MYHA X2 #€ KaHe 0(Co, X1)=0, d(q, X2)=d, d(q, X3)eF.
Bipak ke3 KelreH i yuiH Tizoe XiX2'Xse L(M). Conpixkran L(M) sKubIHBI
akpIpChI3. by Taman eTiareH gonenueme.

EHnl MbiHA TEOpEeMaHbl JaJienaeyre 0oaabl.
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11.3.4.4-meopema. Erep kUbIH PETYISPIBIK OPHEKIICH, OH ChI3BIKTHI
rpaMMaTUKaMEeH HeMece akbIpjbl aBTOMATIIEH aHbIKTajica, OHJa
pPeryJSIpJBIK ~ TUIAEP  YIIIH  TYWABIKTBUIBIK,  THICTUIIK, OOCTBIK,
HKBUBAJICHTTUIIK JKOHE aKBIPCBHI3JBIK IMpoOjeManapbl  aarOpUTMIIIK
HISITUTIM/II.

I11.3.4-mbican. Metini T = {a, b, c}. Conma L = T*\ {a"b"c"|n >0}
Tl OH CBI3BIKTHI Ooyajel, cedebi L = LiULoU(T* \ Ls3), myraa timaep
L; = {a™b"ck : m>n, k>0} sxone Ly = {a™b"ck : n>k, m>0} oH CBHI3BIKTHI,
an Lz = {a™b"ck : m>0, n>0, k>0} aBTOMATTHI 6ONFAHBIKTAH.

II1.3.4-TtanceipmaJiap:

1.Meina Oepinren eki perymsapibik Tinai L(G1) = {a, b}* xone
L(G2) = {a, b, c}* TynsipaThia exi chI3bIKTHIK rpammatrka G1 sxone Go,
yuris L(G1) N L(G2) epHeriniH MoHIH €CENTEHI3.

2. Mpmna perymsapiaslk il {yo: ye{a, b}*, ode{a, b}*} ymin onsr
TYJBIPATBIH CBI3BIKTBIK TI'DAMMATHKaHbI JKOHE OHBI TAHUTHIH aKbIPJIbI
ABTOMATTBI TAOBIHBI3.

3.Muma perymsapneik Tin {ach: fe{a, b}*}U{béa: fe{a, b}*}
YIIIH OHBI TYIBIPATBIH PETYJISAPIBIK OPHEKTI JKOHE  CBI3BIKTHIK
rpaMMaTHKAHBI TAOBIHBI3.

4.Mema perymsapasik Tin {b: feb{a, b}*}U{al: fea{a, b}*}
YIIIH OHBI TYIBIPATBIH PErYJISAPIbIK OPHEKTI JKOHE  ChI3BIKTHIK
rpaMMaTHKAHbI TAOBIHBI3.

II1.3.4-cypakrap:

1.bepuireH TEepMUHANIBIK Ti30€ OH CBI3BIKTHl TpaMMaTHKaMEH
TYBIHAAUTBIH ~ PEryJSIPJIBIK — TIAT€  KATATBIHJBIFBIH  AHBIKTAWUTHIH
anroput™M 0ap Ma, KOK ma?

2. AKBIpJIBI aBTOMAT apKbUIbl TAHBIIATHIH PETYJSPIBIK TUIIIH 00C
€KEH/JIITH aHBIKTAUThIH AJITOPUTM Oap Ma, KOK ma?

3.Exi perynsipiblk epHeKk Oip FaHa peryJspiblK TULIL Tyablpa
aNaThIHABIFBIH AHBIKTAWTHIH aJITOPUTM Oap Ma, KoK ma?

4.EK1 OH CBI3BIKTBI TpaMMaTHKa Oip FaHa PETyJAPIbIK TULAL TyabIpa

AJIaTbIHAbIFbIH aHBIKTaI;'ITLIH AJIrOPUTM 6ap Ma, KOK ma?
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5.Eki akplpapl aBTOMAr Olp FaHa PEryJsApibIK TUIAI TaHU
aJaTBhIH/BIFbIH AHBIKTAUTBIH allTOPUTM Oap Ma, KOK ma?

6.MsiHa epexenepi S—aaCM, S—aaaKF, M—aMb, M—bMa,
M—e¢, C—aCa, C—bCbh, K—bT , K—aT , T—bKa, T—ab 0ap
rpaMMaTHKaMeH TybIHAaFaH TiJ 6oc 0ona ma?

7.MpiHa epexenepmen S—aSh, S—aSa, S—bSa, S—bSh, S—a,
S—Db rybingaran i aBTOMaTTHI O0JIA Ma?

III. KOHTEKCTICI3 TIUIIEP
II1.1. KoncrekcTici3 Tijiaepai TyAbIPyIIbI MeXaHU3M/IEP
I111.1.1. Koncmekcmiciz zpammamuxa

by Oemime KOHCTEKCTICI3 (KkoHTEKCTI-00C) TP
KapacThIpaliaJibl, OJIApJIbl TYJABIPY JKOHE TaHy MexaHu3Mjep Oepineni,
KOHTEKCTICI3 ~ TpaMMaTHKajap  MEH  CTEKTIK  aBTOMaTTapAblH
AKBUBAJICHTTUIIN KOPCETUIeAl, COHJai-aK, MbICaJIJap YCHIHbLIAIbI,
TarceipManiap Oepineni jkoHe cypakrtap Koubuianaer [1-9,11-13,15-
22,24,25, 27-32].

II1.1.1.1-anvikmama. KOHTEKCTICI3 TpaMMaTUKaIap TYIbIPAThIH
TUIJEP KOHCTEKCTICI3 TUIACP e aTaaabl.

KonTekcriciz  (KOHCTEKCTi-00C) TrpamMMmaTHKaiap Jerm  OapiibIK
weIFapeiM  epeskenepi MpmHagaili A—a, AeN, ae(TUN)® Ttypne
OosiaTeiH, sFHU A OelitepmMuHainbl A Ke3JeCeTiH KOHTEKCTKE
OalimaHbBICCHI3 TEPMHUHAIAAD MEH OCUTepMHUHAIIAP KUBIHBIHIAAFBI O
Tiz0ecine aamacteipaiansl ( 1.3.2.).

Koncrekcri 0oc rpammatukaiap (KBI) Tingep TteopuschiHaa
MaHBI3Jbl OPBIH AJIaJIbl KOHE OJlap IIBIFAPBhIM €pPEKeNIepiH Ti30eKTen
KOJIJIJAHYJIaH TYaThIH TI30€HIH CUHTAKCHUCTIK KYPbUIBIMBIH aHBIKTAyFa
KBI3MET €TEl.

IIL.1.1.1-mbican. Meiimi G: = <T,N,P,S>, mynma N={SA B},
T={a,b}, P ={S5—aB, S—bA, A—aS, A—bAA, B—bS, A—a, B—aBB,
B—b}.
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G1 TrpamMmaTHUKachl KOHTEKCTICI3 0onaabl, cebedi OHBIH 9pOip
IIBIFAPBIM €PEXKEJICPIHIH COJI JKaFbl JKaJIFbI3 FaHa OeHTepMHUHAIIAH, ajl
OH >Kafbl 00C eMec TepMUHaIAap MEH OeUTepMUHANIIAPIbIH Ti30€CiHEH
Typanbl. G1 rpaMMaTHUKAaChIHIAFbI 9JIETTEr] HIBIFAPHIM/IAP MbIHAIAM:

S=aB = ab,

S = aB = abS = abbA = abba,
S = bA = ba,

S = bA = bbAA = bbaA = bbaa

KbI'-na ©6ip opsiHma Oipaeil epexenep OpTypil  peTneH
KOJIIaHBbLIATHIH OlpHEIe SKBUBAJEHTTI HIbIFAphIMAApP OOJybl MYMKIiH.
Ke3 kenaren KBI' yiniH eki HIbIFapbIMHBIH SKBUBAJIEHTTLIIH aHBIKTAY
KublH, Oipak KBI' »xarmaiiplHIa SKBHBAJICHTTI IIbIFAPBIMIAP CHIHBIOBIH
IIBIFAPBIMIAP Japarbl AN aTanaThlH TI'padUKaIbIK TYpAE KOpPCEeTyre
Ooaabl.

III.1.1.2-anvikmamanap.  Tanbansl  perrenren D pgaparsl
G(S) = <N, T, P, S> KbI'-uaarel mbirapeiM gaparbl (Hemece Taaaay
Jlaparbl) JIeN aTtajajibl, erep TOMEHTI IapTTap OpbIHIANICA:

(1) D naparbiHBIH TambIpbl (emdip Jjgora KipMeHTiH Tebe) S
CHMBOJIBIMEH TaHOaJIaHFaH,

(2) Erep Dag,.....Dk — nmapax TambIpbIHBIH TiKeJlel TapMaKTapbl
O0acbIM 0OJATBHIH 1K1 JapakTap OOJICHIH koHEe Dj maparbIHBIH TaMbIPbI
XiTanOananraH, oujga A —Xi... Xk epHeri P KUBIHBIHBIH €pexeliepi.

(3) Erep Xi Oectitepmunan Oombin, Di maparbl Xi apKbBUIbI
OeNTiJIEeHTeH JKaJIFbI3 FaHa TOOENIEH Typca XKoHe X TepMHUHa 0oJica,
ouga D ke3 kemren i1=1, 2, ..., k ymimz G(Xi) = <N, T, P, X;>
IpaMMaTHKACHIHIAFbI MIBIFAPBIM daparbl 00JIa kI,

(4) Erep mapak TaMbIpBIHBIH &£ apKbUIBI TaHOAQJIAHFaH KAJIFbI3
yprarbl 00JIca, OHJIA OCHI YPITaK JKaJFbI3 TOOEI TapakThl KYpau bl KoHE
S— & epHeri P )XUBIHBIHBIH epeKeci 00Jaabl.

CoHbIMEH, IIBIFApBIM JaparblHBIH  opOip Tebeci NUTU{e}
KUBIHBIHBIH CHMBOJIBIMEH TaHOanaHaabl. MyH7a, erep mapaKThiH
imKi Tebeci A CHUMBOJBIMEH, aj OHBIH TIKEJIEeH yprHakTapbl
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X1,X2,...,Xn cUMBOJIIapbIMEeH TaHOajaHca, OHJAAa MblHa ©epHEK A —
X1X> ... Xn TpaMMaTHUKaHBIH IIBIFAPBIM €peXKeci 00IaIbl.

G =<T, N, P, S> KBI" ymin msirapsiM gaparsl ObLTail KypbUIagb:

1. Jlapak teOenepi katan perneH aHbIKTanraH TUN >KUBIHBIHBIH
CUMBOJIIApPbIMEH TaHOATaHATBI.

2. Erep X Tamranbl TeOeHiH €H OojiMaca Oip OarbIHBIHKBI TeOeci
ooiica, onga XeN. MyHnnaa napak Tambeipbl S€N TanOanabl.

3. Erep X1, Xz,...,Xk To0enepi S TebeciHe Tike OarbIHBIITHI 00JICa,
oHga S— X1, Xa,...,Xk epexeci P KUbIHbIHA KIPY KEepEK.

Perrenren papak TeOecCiHIH Tike ypHakTapbl ‘‘cojjgaH OHFa”
peTTeNeTiH TobenepAiH TaOuFu peTi 6ap O00JIATHIHBIH €CKEPY KEpeK.

III.1.1-mbican. III.1.1.1-cyperte epexenepi S—aShS|bSaS|e 6ap
G2 = G(S) rpaMMaTUKACBIHAFbI IIBIFAPBIM JapaFbIHBIH KOPCETIJTCH.

s/S
2k

III.1.1.1-cyper. lllpiFrapsiM gaparbIHBIH MBICABI.

X — 1e0e xxoHe Xi, ... , Xk — OHBIH TiKeJiel TapMaKTapbl OOJICHIH.
Erep i<j (1i=1,2, ..., k, J=1,2, ..., K), 6oxaca, orma X; Tebeci MEH OHBIH
OapablK TapMakTapbl Xj Te0eCl MEH OHBIH OapJiblK TapMaKTapbIHbIH
COJI J)KarbIHA OPHAJIACKAH JIeT eCenTeNe/Il.

Meiini G = <T, N, P, S> KbI'-uga D — msIirapsiM gaparsl
oepuicin. Conaa MblHaJail )kaHa YFeIMIAp/bl €Hr13yre 0oJiaabl.

II1.1.1.3-anvikmamanap:
1.1IIsrapbIM JaparbIHBIH wWiblHbl JI€T JKallblpaKTap TaMFajapblH
COJIIaH OHFa Kapail »a3bIll MIBIKKaH A Mmaia 00JaThlH TI30€H1 aTabl.
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2.11lprrapeIM  maparbIHBIH,  KuMdacsl JACI  KejJecl IMapTTapabl
KaHaFraTTaHIBIPATBIH OCHI TapakThiH C Te0eep KUBIHBIH alTaMBbI3,
(1) C >xubIHBIHBIH eIIKaHal 1a exi Tooeci D maparbiHmarsl Oip
YKOJIda JKaTIauabl,
(2) D naparbinbIH emkangai ga Tedecin (1) kacuerin 0y30ait C
YKUBIHBIHA KOCYFa O0JIMaMIbI.
G KbI'-garb1 opOip mibIFapblIaThiH o Ti30eci yiriH G-ma mbIHbL o
00JIaTHIH IIBIFAPBIM JaparblH calyFa jKoHE KepiCiHIle OOJaThIH/IbIFbIH
KepceTyre 00aibl

IIl.1.1.4-anvikmama. D naparbl KUMAaCbIHbIH WiblHbl ACT KaHIal J1a
Oip KuMa KypalThIH TeOeep TaMFajIapbiH COJIJIaH OHFa Kapai TipKecTipy
apKBLIbI J)KacalbIHATBHIH T130€H1 alTaIbl.

IT1.1.1.3-mbicaa. III.1.1.2-cypeTTe KOpCeTUIreH MILIFapbIM Japarhbl
KUMAacCBIHBIH IIBIHGLI abaShS T130ect Oonanbl.

Meitm G = <N, T, P, S> KBbI' O6onceia. CoHuma S=%*r
o6onareiuaaii G-na t meiHAB D misirapeiM gaparel 0ap GoJagsl.

Meiini Co,C1,Co,...,Ch — Kemmeci maptrapra cait 6omateia D
JlaparbIHBIH KUMaJiap Ti30eci OO0JICHIH:

(1) Co Tex D mapaFbIHBIH TaMBIpBIHAH TYPAJIHI,

(2) O<i<n ymriu Ci+1 xumacel Ci KumMaceiHaH Oip OerTepMuHA
TOOEH1 OHBIH TIKE YPIaFrbIMEH aJIMacThIpFaHHAH IIbIFAIbI;

(3) Cn — D maparbIHBIH, IIBIHBI.

Erep S=*t = ao,01,...,0n — TEpMUHAIABl T TI30CCIHIH COJ
’KaK IIBIFapbIMBI O0oJica, oHma opOip ai (0<i<n) Tti3zdeci XiAifi
Typinae 6onaner, myHaarel Xie T*, AieN xone fie (NUT)*. Con
)KaK IIBIFapbIMHBIH opOip Keyecl ai+1 Ti30ecl alAbIHFBlL  a
Ti30€CiHIH eH coa OedrtepmuHan Aj, CHUMBOJILIH KeHOip
epexeiepJilH OH JarbIMEH aJMacThIpFaHHAH Taiiga OoJsajbl.
Jlon ochlmai OH KaK IIbIFapbiMJa €H OH OelTepMuHAaI
aJIMacCThIPbLIABI.

IIl.1.1.5-anvikmamanap:
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1. Erep Ci+1 kumacel Cij KMMacblHaH €H COJI OelTepMuHAI
TOOCCIH OHBIH TIKEJIEeH TapMaKTapbIMEH alMacThIPpy apKbLIbI
aJibIHCA, oHJa colikec 00,01, . .,0n HIBIFAPBIMBI G
rpaMMaTHKACBIHAAFBI 0o TI30€CIHEH «an TI3O0CCIHIH co.l  Jcax
wivleapoimol Aen artanagpl. OH JKaK IMIBIFApbIM J1a J9J OChUIai
aHbIKTadaabl, TeK "eH coa" mereHal "eH OH' Jem OKYy Kepek.
[IIerrapeiM  gaparbl  Oo¥BIHINIA cOJ (OH) IIBIFAPBIM  OiIpMOH/II
AHBIKTAJIAThIHBIH OaUKANUMBI3.

2.7 T130eci G rpaMMaTHKACBIHA CONUBbIZAPLIMObL AT aTalajbl,
erep S=*7 coJI JKaK MIBIFapbIMBI 0ap 0oJIca koHe oM ObuIall S= g|T
(memece S=7"|r, erep KaHjali I'paMMaTHUKa KOJIJaHbBLIATBIHEI
Oenrini 6oJica) JKa3bLIaIbl.

3.7 Ti36eci G rpaMMaTHUKACBIHAA OHULIZAPLIMObL JIETT aTalajbl,
erep S=*7 OH KaK IILIFapbIMEI 6ap GoJca KoHe o1 ObuTail S= "6t
(Hemece S=7/7) Ka3bLIabL.

SIFHM CcOJI JKaK IIBIFAPBIMHBIH O1p KaJaMbIH =| apKbIJIbI, a1 OH
’KaK IIBIFaphIMHBIH O1p KaJaMbIH = apKbIJIbI OCTijIeiimis.

I11.1.1.4-mbicana. Meitni G, KBI'-HbIH epexenepi ToMEHIeT1 e

E—E+H|H, H—H * F|F, F—(E)|a.

[II.1.1.3-cyperTe KOpCeTUIreH WIbIFaphIM Aaparbl a+a Ti30eCiHiH
Ga KbI-maarel Oip-OipiHe HKBUBAJICHTTI €Kl IIbIFapbIMbIH
OeliHeenmai:

COJI akK ImbeirapeiMel E2E+H=>H+H=>F+H=>a+H=a+F=a+ta,

OH XakK merapeiMel EE+H=E+F=>E+a=H+a=>F+a=a+a.

& © &
() O
O (&
O

II.1.1.3-cyper. a+a Ti36eciHiH gaparsl. 135



IILL1.1.6-anvikmama. G KBI'-Hparel eki HeMece odaH Ja Kol
IIBIFAPbIM JApaKTAPBIHBIHBIH IIBIHBI OOJIBINT TAOBUIATHIH KaWCHIOIp
teL(G) Ti3beci Tabbuica, oHAa G Oipmondi emec nem araiaibl.
Slran kanpak ga  Oip tel(G) Ti3Oecinig coxm  (OH) JKak
msirapeiMaapel 6onranbl. Kepi xarnaiina G KBI' 6ipmanoi nen
aTasajpbl.

ITI.1.1.5-mbican. XKorapeima III.1.1.5-meicanmarer KBIT Gs 0Oip
MOH/II emec, cebeli oHaa a+a Ti30eciHIH €Kl HeMece OJaH Ja Kell
coJ kak (OH JKaK) MIbIFapbIMIAphI Oap.

coJ mbirapeiM EE+H=>H+H=>F+H=>a+H=a+F=a+a,

oH mbIFapeiM E=E+H=>E+F=>E+a=>H+a=F+a=a+a.

II.1.1-ranceipmadnap:

1. Meinagaii S—S0|S1|D0|D1, D—H, H—0|1|HO|H1 epexenepi Oap
KbI'-uaa 10.1001 Ti30eci yiiIiH mbIFapbiM JaparbliH TYPFBI3bIHbI3.

2. Menanait S—if B then S|B = E, E—B|B+E, B—alb epexenepi
o0ap KbI'-una if a then b = at+b+b Ti30eci yinin meFapeiM gaparbif
TYPFBI3BIHBI3.

3.Mema Tingi L= {a?"b™c* : m=n+k, m>1} Tynsiparein KBI-u
’Ka3bIHbI3, MIBIFAPBIM JIApaFbIH XOHE aabbbcccc Tiz0ect yIIIH COJ Kak
IIBIFAPBIMJIBI TYPFBI3BIHBI3.

4. Mema tingi L= {13"2 0" : n>0} tyasiparein KBI'-H a3bIHBI3,
mbiFapeiM - gaparbin okoHe 1111111100 Tiz0eci ymiH OH  Kak
IIBIFAPBIMMEH COJI JKaK IIBIFAPBIMIIBI TYPFBI3BIHBI3.

5. T = {a, b} onin6uinge b opmi n per kadramanateiH L; sxone Lo
tingepin Tyabipateid KBI'-H kypeiabz Li={ab": n>0}, Lo={b"a: n>1}.

6. KonbtoHIUs & JKOHE MAM3BIOHKIMSA V aMmaijapbl apKbLIbI
KypaJjfaH >koHe >, <, = KaTbIHaCTapbIMEH O1pereTiH AYPhIC JTOTUKAIBIK
epHekTepi TyasipaThiH KBI'-H a3bIiHbI3. OpHEKTep yirici: X=a & x>b
V X<c.

7. L={a?"b™c? :m=n+k, m>1} Tyasipatsin sxoHe aabbbccce Tizoeci

YH_IIH MbIFapbIM Aaparbl MCH COJI KaK HIbIFapbIMIbI TYPTbI3bIHbBI3.
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Metini KbI'-na memmagaii S—AB, A —Aa|bB, B—alSb epexenep
OoiceiH. Mpina Baabaab, bBABb, baSb Tiz6enepain mbirapeim
JapaKTapblH TYPFBI3bIHBI3.

II1.1.1. Cypakrap

1. KbI'-Haa epexenepre Kanaai maprrap 6ap?

2. llIsiFapbiM lapafsl AereH He?

3. KBI'-Haa coi sxak (OH Kak) IIbIFapbIM KaJlaii aHbIKTaIa 1bl?

4. KBI'-HbIH O1p MOH/II eMeC eKeHIIT Kalail aHbIKTaIaabl?

5. lllprrapbiM  TaparbIHBIH ~TaMBIPBI MEH OHBIH  IIIBIHBIHBIH
alpPMAIlIbUIBIFBI HEZIE?

6. Mena tiaig L(G)={a"b"c" : n>1} tumni kannai?

7. Mpmna tinging L = {13"2 0" : n>0} tumi xangaii?

8. Mbina {a+a*a} »KubIHBI KaHIal TpaMMaTHKaMEH TYbIHIaM 1617
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111.1.2. Konmekcmiciz zpammamukanapovt mypaeHoipy

byn maparpad)ta KOHTEKCTICI3 TpaMMaTHKaJapAbl TYPJICHIIPYAIH
OpTYpAl  OMICTEpIH  KapacThlpaMbl3,  MbICAJJAAp  YCHIHBLIAIbI,
TancelpMasiap Oepijieni KoHe cypakrap Koubmiaael [1-9,11-13,15-
22,24,25, 27-32].

Keiine OepiireH rpaMmaTUKaHbl, OJI TYABIPATBIH TUI KaXeTTI
KYPBLIbIMFaA W€ 00JTy YIIIiH KM KeTu1aipy kepek. Mpicansl, L(Ga) TimiH
Kapacteipaiiblk. byn Tim Ga rpaMmartukachlHIa KeJeci epexkenep
E—E+E|E*E|(E)|a OofibiHIa TYBIHIAHBL.

Ga rpaMMaTHUKACBIHBIH €Ki KeMIiairi 6ap. OHBIH OipiHIIICI,
rpammarukana £—E+E|E*E|(E)|a epexxeci OosiraHABIKTaH OJI Oip
MoHAl eMec. byn kemminikreH G, rpaMMaTHKAChIHBIH OPHBIHA
epexxenepi meiHana E—E+H|E*H|H, H—(E)la Oonatein G
rpaMMaTHKACBIH ajIy apKbUIbI KYThUTyFa 00Jaabl:

Exiami  kemminik G, TpammarukaceiHaa JkoHe Gg
rpaMMaTukacbiHaa Jjga ©Oap. OuatxoHe *  amangapblHBIH
OaChIMIBIJIBIKTAPbI Oipnei €KeIIr1HIE. Srun, G1
rpaMMaTukacel OepeTiH a+a*a »xoHe a*a+a opHEeKTEpiHIH
KYPBUIBIMJApPHl  OJIapJarbl  aMajliapAblH  OpBIHAAIYy PETiH
colikecinme (a+a)*a xoHe (a*a)+ta epHEKTEpiHACTINEH eTil
oepei.

Oyenl * amanbl COHaH COH+tamalbl OpbIHIAJNAThIHAAN SFHU
a+a*a epHerin a+(a*a) perinae TYCiHETIHACH >KarmaliFra KeTy

yuiiH G, rpaMMaTuKachlHA KOy KEpek.

bepinren Tinre kanmaid ga  Oip KYpBUIBIM  OepeTiHae
aJITOPUTMJIIK 9JIiC XKOK. JlereHMeH TypJeHaipy KaTtapbl KOMETriMeH

TYABIPATBhIH TUIA1 OyJaipMeld rpaMMaTHUKaHBIH TYPIH ©3repTyre
o6onanpl. TeMeHae OChIHAN TYPICHAIPYJIEPAl KapacThIpaMbl3.

Keli6ip xarnaiinapaa KBl kypambiHia maijiackl3 CUMBOJIIAP
MEH epexeliep 00iybl MyMKiH. Meicansl, G = <{S,4}, {a,b}, P, S>,
myngaa P={S—a, A—Db} rpammarukaceigga OevitepmuHan A McH
TepMuHai b emkanmaii qa melFapbiM Ti30eciHae Ke3aecneiai. by
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cumBosmapabiH L(G) TimiHe emr KaThICHl JKOK >koHE onapasl G
rpaMMaTuKachl aHblKTamMachiHaH L(G) TuIiHE THiCHEeCTeH aJIbIIl
TacTtayra 0oJagbl.

II1.1.2.1-aneitkmama. Mevim yeT*, 6eT*, weT* xone XeN
o6osceiH. Erep X OelitepMuHan CUMBOJIbI S=>*yX0=>*® TypiHAEr1
IIbIFapbIMaa Katbica anca, oHma o1 G = <N, T, P, S> KbI-una
natoaner (Useful) nen, siitnece o natioaceiz(useless) mer aramapl.

A OelTepMUHAJIBIHBIH NalJachl3 EKEHJIIrH Ouly  YIIiH
OeliTepMuHan Kalcbl Oip TepMHHAI Ti30€iepiH  TyJbIpa
aJIaTBIHABIFBIH aHBIKTAMTHIH aJTOPUTM KypaMbI3, SFHH 013 MbBIHA
{r. A=>%*1, t€T*} >KHUBIHBIHBIH OOCTBHIK IIPOOJEMACHIH IICIICTIH
aropuT™M Kypambi3d. OcChIHIAM anropuTMHIH OoiraHabirbiHaH KBI
YIIIiH OOCTBIK POOIeMAaCHIHBIH MISTITIM/TI €KSH/IIT1 IIIBIFaIbI.

111.1.2.1-anzcopumm. L(G) mini 6oc emec ne?

Kipy. KbI' G =<N, T, P, S>.

Hlviey. "US", erep L(G) # @, "JKOK" kepi xarnaiia.

9oic. Pexypcunti Typae No, N1 ... )KUbIHIapBIH KYpambI3:

(1) No = @ xoHne i=1 gem any.

(2) Ni = {AJA —aeP xone ae(Ni-1UT)*}U Nij.1.

(3) Erep Ni=Ni.1, ouna i=i+1 genm ambin (2) Kagamra KeIry.
Kepi xxargaiina Ne=N; nem amy.

(4)Erep SeNe, onna "HUA", kepi xkarnaiiga "XKOK".

Erep N kypampiaga n OedtepmuHaingap ©Oosca, NeEN
oonraunabikTad I11.1.2.1-anroputmi eH kebi (2) kamamaer N+1 per
KaliTajaraHHaH KCHIH TOKTaybl KEPEK.

II1.1.2.2-anvikmama. Erep XeNUT cumBodbl emikaHman aa
HIBIFApbIM Ti30ecizie ke3aecnece, X cumBoabliH G = <N, T, P, S>
KbI'-uaa xon orcemneumin CAMBOJ A€M aTallMBbI3.

KbI'-HaH KOJ1 J>KeTHNeMTIH CHUMBOJJIapAbl KejJeci aJropuTm
KOMETIMEH >KOI0Fa 001 Ik,

111.1.2.2-ancopumm. Kon srcemneiitmin cumeonoapost rxcon.
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Kipy. KBI' G=<N, T, P, S>.

[lvizy. KbI' G' =<N', T', P', S >,

(1) L(G) = L(G),

(ii) Gapneik XeN'UT' ymin S="caXp opbIHmalaTbIHIaM
(N'UT")* >kubIHBIHBIH « J)KoHE [ Ti30enepi TaObLaaIbl.

ooic.

(1) Vo = {S} xone i = 1 nem any.

(2) Vi = {X: P xypampiana A—adp xone AeVi.1 6ap}uU Vi.i.

Erep Vi#Vi.1, oraa i=i+1 nen aneim (2) kagamra kemry. Kepi
)kargaiiga rpammatuka G' = <N', T', P', S>, N' = VinN, T' =
VinT, P' kypameigma Ttexk Vi cumBojigapel ©OosatbiH P
YKUBIHBIHBIH €PEKEIICPIHCH TYPAIbI.

Enni KbI'-Han Gapiblk naiiiachl3 CUMBOJIIAP/IbI )KOIOFA JTaiibIH
OOJIJIBIK.

111.1.2.3-ancopumm. Iaiioacelz cumeonoapost >coio.

Kipy. Kb-rpammatuka G = <N, T, P, S> xone L(G)#0.

[lvizy. Kb-rpammatuka G'=<N', T', P', S> xoHe
L(G")=L(G), N'UT' )xublHBIHIa Tali1aChI3 CUMBOJIIAp KOK.

odic.

(1) G-re III.1.2.1 anroputMmin Koaaanbil Ne )KUBIHBIH anty. G
= <NN Ne, T, Pi1, S> npenm amy, MyHAarbl, Pi1 XHWUBIHBI
KypaMbiHAa T€K NeUT >KUBIHBIHBIH CUMBOJIAApPbl FaHAa OOJATBhIH
P >KUBIHBIHBIH €pEXKEJICPIHEH TYPAaJIbl.

(2) Gi-re II1.1.2.2 anroputmin koimane, G'=<N', T', P', S>
aimy.

I11.1.2.3 anropurminin (1) kagambiHga G-maH TepMHUHAIII
Ti30eyep Ty¥bi3a aIMaWTBIH OapJibIK OelTepMUHAl CUMBOJIAAP
konbuTanpl. CoHaH coH (2) xamampaa OapiibIK KOJ JKETIICUTIH
CUMBOJIAap Xoubuianbl. Hotwkenmeri rpammatukagarbsl opOip X
CUMBOJIBI  S=>*wXY=>*wXy  TypiHIeri IbIFapeIMAApABIH  €H
oonmarannma Oipinge kesjaecyl mapt. Oyem [II.1.2.2-anropurtmis,
conan coH III.1.2.1-anropuT™MiH KOJJaHCaK, op YakKbITTa [a
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KYpaMbIHJa Maigachl3 CHMBOJIap OOJMaWTBIH TpaMMaTHKa allyFra
OOJIMAUTHIHBIH OANKANMBI3.

III.1.2.1-mbican. G = <{S, A, B}, {a, b}, P, S> rpammartukacsix
KapacTeipambi3, myHaa P = {S—alA, A—~AB, B—b}.

G-re III.1.2.3-anroputmin kosimanambi3. (1) kagamma Ne= {S, B},
Gi=<{S,B}, {a,b}, {S—a, B—b, S> anmams. III.1.2.2-anropurmin
xkoaganein, Vo=V1={S, a} anames. Jlemek, G'=<{S}, {a}, {S—a}, S>.

Erep G-ra amgeimen II1.1.2.2-anmropuTMiH KoJJaHCaK, OHIA
OapJIbIK CUMBOJIAAP KOJ KETeTiH OoJajnl, OV JKarqaiaa rpaMMaThKa
o3repmeiigi. Conan con III.1.2.1-amroputmin koamany Ne={S, B}
oepeni sxoHe HoTwkeciHae G' rpammarukachiHa YKcamaWTbiH (i
aJbIHAJIBI.

Kebinece KbI'-HaH g-epexeHi, ssFHU A—€ TYpiHJIET1 epekKEeHl KO0
piHFaiiel. Jlerenmen, ecL(G) Oosran skarmaiia A—e epexeciHci3
00JIy MYMKIH €M€eC €KEeH/IIT1 aHbIK.

II1.1.2.3-anvikmama. G = <N, T, P, S> KbI'-H g-epexecinci3
rpammaruka (Hemece KbicKapMaraH) JIel aTaliMbI3, erep

(1) P xkypambIHIIa €-eperke OOIMaiIbl, HEMece

(2) Hakrb! Oip raHa g-epexe S—e 00yapl oHe P sKMBIHBIHBIH Oacka
epeKeJIEPiHIH OH JKaFbIHIa S KE3/IECIICHII.

111.1.2.4-anzopumm. g-epeaicecis 2pammamuKkadaol
mypaeHnoipy.

Kipic. KbI' G =<N, T, P, S>,

Ulvievic. G = <N', T, P', S'> »skBuBanentti g-epexeciz Kb —
rpaMMaTHKa.

9aic.

Ne={A : AeN A=>*ce} nen amamsis.

(1) P' *xubIHBIH OBLTAM KypaMbI3:

(@) Erep A—aoB1a1B2a2 ... Bkak, k>0, BieNe, 1<i<k epexeci P
KUBIHBIHIA JkaTca, coHpai-ak, aj (0<j<k) Ttizbecimin Oip me Oip
cuMmBoOJIbl Ne JXKMBIHBI KypaMblHAa OoJiMaca, OHJa Kejecl TypJeri

OapibIK epexenep/i P' KypaMbiHa €HT13y
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A—ooX101X2 ... ok-1Xk0k

Mynnarsel, Xi nerenimi3z — B Hemece €. A—e epexeci eHT13UIMen 1
(Oyn »xkarmaii OapibIK i CHMBOJIIApPHI €-T€ TEH OOoJFaH JKaraaiaa
00JIyBl MYMKIH).

(6) Erep SeNe, onga P' KypaMblHa KeJleCl epeskeHi CHIi3y

S'—e |S, myamarsl S'— xaHa cuMmBoJ, koHe N'=NU{S'} nem any.
Kepi xxargaiima N'= N xone S'= S gem any.

(3) G'=<N', T, P', S™> nen anamsIs3.

I11.1.2.2-mbican. Epexenepi Ttemennerigeir Oomatbin [11.1.2.13
MBbICAJIIaFbl TPaMMaTUKaHbI KApacThIpaMbI3

S—aShS|bSas|e

Ocpl rpamMmarukara II1.1.2.4 anropuTMiH KOJIJIaHBIN, KeJecCl
rpaMMaTHKaHbI aJlaMbl3
S'— Sle
S—aSbS|bSaS|aSh|abS|ablbSa|baS|ba

111.1.2.1-meopema. 111.1.2.4-anroputmi OacTanksl TIpaMMaTHKara
AKBUBAJICHTTI €-€PEKECIHCI3 rpaMMaTHKaHbBI Oepe/il.

['paMMaTukaHbl TYPACHAIPYAIH TaFbl Olp Typli — TI30€KTI Jen
atasiaTelH A— B TypiHJEri epekeHi xKOlo.

111.1.2.5-anzopumm. Tizoexmi epescenepoi sxcoro.
Kipy. E-epexecinciz G KBI'.
lvizy. G rpaMMaTHKachlHA SKBUBAJICHTTI, €-€PEKECIHCI3 KOHE
T130ekTi epexenepi koK G' KbI'.
doic.
(1) ©Op6ip AeN ymin keneci sxoamen Na={B: A=*B} kypy:
(a) No ={A} xone i=1 nen aiy.
(6) Ni={C: B—C P-na xatanpl xoHe BeNi1}UN.1.
(B) Erep Ni# Ni.1 60xca, i=i+1 nen anpin (0) KagaMblH KalTanay.
Kepi xxarmaitna Na= N;j nen any.
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(2) P' xxubIHBIH OBLIAl KYpy: erep B—a epexeci P-ma skarca xoHe
Ti30eKkT1 epexe Oonmaca, P' xkypameina Oapibik A, BeNa ymia A—a
EpEKECIH CHTI3Y.

(3) G'=<N, T, P, S> any.

I11.1.2.3-mbican.  Epexenepi  Temenuerimert  OomateiH  Go
rpamMmatukacsina 111.1.2.5 anroputmin KosijaHaMbI3
E—E+H|H, H>H*F|F, F—(E)|
(1) xamamna Ne = {E, H, F}, Nt = {H, F}, Nr = {F}. (2) kanamnan
KeiiH P’ »KWBIHBI MBIHAIall TYpre Kelemi:

P' = {E—E+H|H*F|(E)|]a, H—>H*F |(E)|]a, F—(E)|a}.

111.1.2.2-meopema.  111.1.2.5  anroputmi  Typrbei3atein G’
rpaMMaTHKachIH/IA Ti30ek epexenepi bommariael xane L(G)= L(G').

JManenenoey. 111.1.2.5-anroputmi Ti30ekTi epexenepi xok G
rpaMMatukaceln Oepetini Oenrimi. Oyem L(G')SL(G) kepceremis.
el (G') o6oncein. Onma G' rpaMMmaTKachlHIA S=00=>01=...=>0nh=®
HmIbIFapbiMbl TaObLIAMBI. Erep ai Tiz0eciHeH aj+1 Ti30eciHe aybicapja
A—f  epexecl KojjaHelica, oHaa A=*cB xone B=gf
opeiHaanaTeiHgaii BeN cumBoiabsl (B=A 00Jybl MYMKiH) TaObLIaJbI
ConbiMeH, A=*Ggf xoHe 0i=>*Gai+1. byman S=*cm xone el (G)
mibirazel, s L(G)SL(G).

Enmi L(G)SL(G') ekenmirin kepceremis. Meim wel(G) xone
S=0p =101 =1...=2100=® — G TpaMMaTUKACBIHIAFBI (O Ti30€CIHIH COJI JKaK
IIBIFAPBIMBI OOJICBIH. J-JIEPIIH IMIHACTI ¢j.1=10j KaJaMbIHAa Ti30€KTi
eMec epexkesep KoJIaHATBIHAApJaH FaHa TYpaTeiH i1, 12, ..., Ik
WHJEKCTepIHIH 1mTi30erin Ttadyra Oonanbl. TepMuHANIbl TI30€KTiH
HIBIFAPBIMBI  TI30€KTI €pEeKEMEH asKTAIMAaWTBIHABIKTaH, JAepoec
»Karmainaa Ik=n 6omasl.

bi3 coi kaK MIBIFapbIMIbl KapacThIpFaHBIKTaH, TI30€KT1 epexKeHi
KOJIIaHy  IIBIFAPBIMHBIH ~ COWKec O0eJiri KaMTUTBIH COJ  KakK
IIBIFAPBIMILI  Ti30€e TEeK Oip FaHa OPBIHABI aJlaThIH CHUMBOJIJIBI

143



aJIMacCThIPabl. bynaH MBIFATBIHBEL, S=G'0i1=G Ai2=G'...=G Aik=O.
ConbimeH, weL(G"), srau L(G')= L(G).

II1.1.2.4-anvikmama. Meiimi KbI' G = <N, T, P, S> 6Gepincin.
Conpa:

1. Erep G rpammatukacsigga oeitepmunan AEN ymrin A = CAE,
CE(TUN)*, E€(TUN)* mbrapsiMbl 00JIca, OHJIA OJ1 KAUmMAaianbIMObl
CUMBO.L IeTl aTanajsbl.

2. Erep G rpammartukacelHIa KaWTalaHbIMIbl cUMBOI AEN
yiria |CAE[>1 opelHnaiica, oHAA O MuUimMOi KAumMaiaHbiMObl CUMBO.
JIeTl aTallajibl.

3. Erep G rpammarukaceiHma eH OoiamMaca Oip KalTadaHBIMIIBI
CUMBOJI 00Jica, OH/IA OJ1 KAUmMaiauvlMObl 2pamMMamuKa e aTalaisbl,

4. Erep G rpammarukaceinga OeritepmuHan AEN yrrin A=TA
HIBIFApbIMAAPHI O0IMaca, OHZIA OJ1 KAUMALAHbIMCbL3 2PAMMAMUKA JIET
aTayiajbl.

5. Erep G rpamMaTtukachl KalTaJbIMChI3, €-€PEKECIHCI3 KOHE
nan1acel3 CUMBOJIIAPCHI3 00Jica, OHJa OJ KENTIPUITeH TpamMMaTHKa
JIeTl aTayiabl.

Keline e€-epexeni HeMec KalTallaHBIMIbl TI'pamMMaTUKaIap/Ibl
Taljlay  €-€pekeci3  TIpamMMaTHKajgapra  KaparaHaja  KUBIHJBIK
TyabIpanbl, ce0edi MpaKkTUKAJIbIK >KaFaasTTa Maijgachkl3 CHUMBOJIIAD
KOKETIHCI3 TalgayblNThIH (QHATWU3aTOPIABIH) KOJIEMIH  YIIKEUTIl
ki0epeni. CoHABIKTaH Ja CHHTAKCHUCTIK  TallayJblH  Keuoip
ANTOPUTMICPIHJIE KOJJIAHBUIATHIH TpaMMaTHKaJapJblH KeJITipiJareH
oosiranbl THiMIL. byn Tanman 6apabik Kb Tinaepal KailTanaHbIMChI3 e
KapacThIpyFa MYMKIHAIK Oepei.

111.1.2.3-meopema. Erep L— Kb-Tin Oonca, onna kenripuiren G
Kb — rpammatukace! yiria L=L(G).

Jonenoey. L tinin anwbikraliTeiH Kb-rpammarukara I11.1.2.2—
I11.1.2.5-anroput™Maepin KoJiiaHy Kepexk.
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I11.1.2.5-anvikmama. KbI'-unaret A—a TypiHaeri epexe A —
epexe gemn araimanbl (A — epekeHi B—e TYpiHIETl &-epeKEeMCH
IIATBICTBIPMAY KEpeK).

['pammatukanan A—oBf TYypiHAETI €pEeKEH1 KOATHIH Tarbl
Oip TYypJAeHIIpy eHri3eik. byl epexeHi KO YIIiH OCHI
rpaMMaThkKara OapliblK B-epexelepZiH OH JKarblHIarel B
OeliTepMHHA CHUMBOJIIapblHA alMacThIpyJap €Hri3y apKblJbl
naiga OOJIFaH )aHa epexenepal KoCcy Kepek.

I11.1.2-remma. G= <N, T, P, S> — Kb- rpammaruka xone P
kypambinga A—aBf, BeN epexeci 6ap OGomnceiH, an a MeH f
(NUT)* oxwmbeiHBIHZQ JKaTchiH. B—ovyi|ly2| ... |y — ocH
rpaMMaTUKaHbIH O0apablKk B — epexenepi OonceiH. ['pammatuka
G'=<N, T, P, S>, myana

P'= <P\{A—aBp})U{A—ayiflayzp|... |aykp|]. Comma L(G)=
L(G").

byn TYXBIpBIMBIH IOJICNACYIH ©3JIEpiHI3 TalchipMa peTiHe
KEJITIPiHI3.

I11.1.2.4-mpicann. A—aAA|b Typiageri exi epexeci Oap G
rpaMMaThKacbiHaH A—aAA epexeciH KOsIBbIK. o=a xoHe S=A nen
aneimn, 111.1.2.1-nemMmMaceiH  KogaHaMbI3, €pekenepl TeMeHeT1aeH
6onatein G' rpammaTtukacein A—aAAA|abA|b anamers.

G xonme G' rpammarmkanapeiHgarbl aabbb Tizbecinin
meirapbeiM gapakrapsl [11.1.2.6-cypeTTe Oepinres.

I11.1.2-tanceipmanap:

1. Mpsina epexenepi S—aABS|bCACd, A—bAB|cSA|cCC,
B—bAB|cSB, C—cS|c 6ap rpaMmMaTukara 3KBHBAJICHTTI KEJITipelIreH
IrpaMMaTHKa TYPFBI3bIHBI3.

2. MpmHa  epexenepi  S—aAB|[E, A—dDA|le, B—bE|f,
C—cAB|dSD|a, D—eA, E—fA|g Oap rpamMmaTuKara SKBHUBAJICHTTI
KEITIpeJIreH IpaMMaTHKa TYPFBI3bIHBI3.
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3. EnH Oonmaca Oip TuiMIl KaWTaldbIMIBIK CHMBOJIBI 0Oap
kenTipuireH KadWtameimMael KBI'-MeH TyblHmaraH Tid — aKbIpCHI3
CKEH/ITH JI9JICIIICHI3.

4, KaittananeiMcbiz KBI'-MeH TyblHmaraH TiJ aKbIpJIbl €KEHJITIH
TIONEIIACH]I3.

5. Opintep MeH umdpiaapJaH TYpaTblH aWKBIHIAFBIIITAPIbI
TYJBIPATHIH KEJITIPITeH rpaMMaTHKaHbl KYPBIHBI3.

I11.1.2-cypakTap:

1. Kaiitamanemvmesis KBIT akpipsas! TUIAl Ty aeIpa Ma?

2. XKamrpz FaHa TUIMO KaWTQIBIMIOBIK CUMBOJIIBI KAMTUTHIH
KarTanbiMbl kentipuired KB akpIpchi3 TUII1 TyabIpa Ma?

6. Meina epexenepi A—AA|a, A—AoA|B, A—aA|Ap|y 6ap Oip MoHII
eMec rpaMMarThKaHbl Oip MOHJI TI'paMMaTHUKara TypJeHaipyre 0Oosa
ma?

[. €-epekKeciHCI3 TpaMMaTHKa aKbIPChI3 TUL1 TyAbIpa Ma?

8. I'pamMmmaTmkamarsl Mangachl3 CUMBOJAApPAaH Kajdal KYTbLIyFa
0onambI?
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111.1.3. Xomckuiioin nopmanowsr niwiimi

byn maparpadgTa KOHTEKCTICI3 TpamMMaTHKaaa XOMCKHUIIH
HOPMaJIIBl MINIIMIHI aHBIKTAIAAbl, OCHl MIIIIMI€ TYPJACHIIPETIH
aJITOPUTM CUMNATTAIA/Ibl, COHBIMEH KaTap TarchipMasap Oepiieni KoHe
cypakrap Kouibuiaasr [1-9,11-13,15-22,24,25, 27-32].

111.1.3.1-anvikmama. KbI' G = <N, T, P, S> Xomckuiioin
Hopmanovl niwiminde (HemMece OuHapivlt HOPMALObL  NIUIMOE)
oomanpl, erep P-marel opOip epexe Kemecl TYpAiH OipeyiHae
oomca:
(1) A—»BC, myunarsl A, B, CeN,
(2) A—a, myuaarel acT,
(3) erep €L (G), onma S—e, coHpaii-ak S epexenepain
OH JKaK OeJIriHae Ke3AeCIICHIi.
oOpoOip Kb-tini XoMckmiiaiH HOpMaIAbl MIIMMIMIHICTI
rpaMMaTHUKagaH TYBIHIAUTHIHBIH KOPCETEeMi3.

111.1.3.1-anzopumm. Xomckuiioin Hopmanowt niwtimine mypaenoipy.
Kipy. Kentipiniren Kb — rpammatuka G = <N, T, P, S>.
Hlviey. G-ra  »kBuBajieHTTI  XOMCKHUUOIH HOPpMaJIJIbI
mnrimiggeri G' Kb — rpammarukacsr, sisau L(G')= L(G).
9oic. G 6oitpiHIa G' TpaMMaTHUKACKI KEJIEC1 KOJIMEH KypaiaJibl:
(1) P'-ra P-ap1H A—a TypiHaeTi opOip epeKeciH eHTI3Yy.
(2) P'-ra P-uptH A— BC TypiHzeri opOip epekeciH eHTi3y.
(3) P'-ra S—¢€ epesxeciH eHri3y, erep o P-ga 6oJica.
(4) A—X1 ... Xk, kK>2 typinmeri P >kublHBIHBIH opOip epekeci
yiiiH P' sKubIHBIHA KEJIeC1 epekenepal Kocy:
A—X' 1<Xs ... Xi>,
<X ... Xi>—X' 2<X3 ... Xi>,
<Kk-2Xk-1 - Xi>—X'2<Xk-1Xi>,
<Kk-1Xi>—= X'k X',
myHaa erep XieN, onna X'i= Xj; erep XieT, onga X'i — OeliTrepmunHan

KaHa CUMBOJ; <Xj ... Xk> - OerTepMuHa )KaHa CUMBOJI.
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(5) OpOip A—X1X2 TYpIHZETI eperke YIIiH, MyHaa X1€ T KoHE
X2 € T, P'-ra A—X'1X'2 epexeciH eHrizy.

(6) Kagam (4) »xone (5)-te eHri3uireH a' TypiHACri opoOip
OeiiTepMHuHaJl CUMBOJIBI YIIIiH P' sKUbIHBbIHA @' —a €peKeCIH CHTI3Y.
ConbpimeH, N' - P' >KUBIHBIH TYpFbI3FaH/la CHTI3UITE€H OapiibIK
OeiiTepMUHAI kKaHa CUMBOJIapbiMeH Koca N KUBIHBIHAH TYpPaJbl.
Conpma 13aemin oteiprad rpammatiuka G = <N', T, P', S> 6omazpr.

111.1.3.1-meopema. L. — Kb-tin 6o0nceiH. OHma XOMCKHUHIIH
Hopmayabl mimiMiageri G' KBIN ymrin L= L(G") opbiHaamamsl.

JManenoey. 111.1.2.3-teopema OoibiHma L Tumi G kenripuirex
rpaMmatukacbiMed aHbikTamanel. II1.1.2.1 anroputmi XOMCKHIIAIH
HOpManiael mimnimi  O6ap G' rpammartukacelH Kypanael.  Enmai
L(G)=L(G") ekenairin kepcery Kamaesl. byr Ttexaik G
rpaMMaTUKAChIHAAFbl OH JKaK KypaMblHa a' 00JIaThIH opOip epexere
111.1.2.1-nemmameH.

111.1.3.1-mb1can. Kenripiaren KBI'-HbIH epexenepi S—aAB|BA,

A—BBBJ|a, B—AS|b. Ill.1.2.1-anropuTMMeH Kejeci epexeaepai
caktan P' kypamsiz: S—BA, A—a, B—AS xone B—Db, S—aAB
epexxecin S—a'<AB> xone <AB>—AB epexenepimen, an A—BBB
epexKeciH A—B<BB> AKOHE <BB>—BB epexesiepiMeH
anMacTeipambi3. CoHBIHIA a'—a epekeciH Kocambi3. HormxkeciHme
G = <N'/{a,b},P',S> Gomansl, mynnarer N'={S,A,B,<AB><BB>,a'},
an P' epexenepi: S—a'<AB>BA, A—B<BB>|a, B—AS|b,
<AB>—AB, <BB>—BB, a'—a.

I11.1.3-tanceipma. Kemeci kemeci G = <T, N, P, S> KbI-u
XOMCKHMIIH HOpMaJIJIbI MIIIIMiHE TYPJICHIIPIHI3!

1.T ={a, b}, N={S}, P = {S—ab, S—aSh, S—SS},

2.T ={x, a, p}, N ={S, D}, P,{A}>, P = {S—x|Dx, D—Da|p};

3.T = {a, b}, N = {A, B, S}, P = {S—Aalalb, A—Ab|a |aB,
B—Ba|b}.

I11.1.3-cypakrap:
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1. Ke3 kenred KBI' yuin XoMckuiiaiH HOpMaiibl miirimi 6ap ma?
2. KBI'-HbIH KenTipiiareH mimiMi Kajgad TYPFbI3bLIagbl?
3. II1.1.3.1 anroput™MiHiH Kipici HE O0aabI?

111.1.4. I'penioaxmuiy nopmanowvt niwimi

byn maparpadTra kKoHTEeKcTiCi3 rpamMmarukaga I'peiOaxThiH
HOpMaJIJIbl MIIIIMIHI AHBIKTAJIQAbl, OCHl MIIIIMIE€ TYPJCHIIPETIH
aJrOPUTM CHUIIATTajiajibl, COHBIMEH KaTap TarchIpMmajap Oepiyielni koHe
cypakrtap Koibuiazasr [1-9,11-13,15-22,24,25].

111.1.4.1-ansikmama. Kannaii na 6ip o xone f ymin A="aAp
opeiHgainca, G = <N, T, P, S> KbI'-upiH A OeliTepMuHaT CUMBOJIBI
peKypcuBTI Jnen atanaasl. Erep a=¢, oHma A CcOJ KaKThI
peKypcuBTi aen artanaawl. J[om ocbuialt, erep f=¢, onga A oH KaKTbl
peKypcuBTI Aen atananbl. KypambiHaa eH Oonmaranga Oip cod
YKaKThl PEKYPCHUBTI O€MTepMUHAJI CUMBOJI OOJIaThIH TpaMMaTHKa COJI
YKaKThl PEKypPCHUBTI IrpaMMaTuKa jAen atanagbl. OH *KaKThl pEKYypCHUBTI
rpaMMaTHKa JI9JI OChUIal aHbIKTalaabl. bacTankel cMMBOJIIaH Oacka
OelTepMUHANT CHUMBOJIAAPBl PEKYPCHUBTI OOJAaThIH TIpaMMaTHUKA
PEKYpPCHBTI TpaMMaTHKa JeM aTalajbl.

Keiibip aJrOPUTM/IED cou YKAKTBI PEKyPCHUBTI
rpaMMaTHKaIapMeH >KyMbIC 1cTed anmainabl. OpOip Kb-Tini eH
OonmaraHna Oip COJI KaKTbl PEKYpPCHUBTI €MEC TIpaMMaTHKaMEH
aHBIKTANATBHIHABIFEIH ~ KepceTemi3d.  KbI-manm  com  KakTh
PEKYPCHUBTIIIKTI TiKeJIeH XK0r0JaH OacTalMBbI3.

I11.1.4.1-mbican. KBI" MbiHa epexxenepmMeH aHbIKTaJIChIH
E—E+H|H, H—>H * F|F, F—(E)|a
Erep oran III.1.2.9-neMMachIiHbIH KYpacThIPBIMBIH KOJIJIAHCAK,

OFaH SKBUBAJICHTTI G' rpaMMaTHKaHbBIH epekeNnepi Kemicl
E—H|HE', E'>+ H|+ HE', H—>F|FH', H'—>* F|[FH', F—(E)|a

I11.1.4.1-anzopumm. Con scaxkmol peKypcusHbl Hcoio.
Kipy. Kentipinren Kb — rpammaruka G = <N, T, P, S>.
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llviey. Con KakThl PEKypCHACH JKOK JKBUBajJeHTTI KC—
rpaMMaTHKa.

doic.

(1) N={A1,...,An} OomnceiH. Ai—a epexeceHe a Tiz0eci TepMHUHAI
CUMBOJIaH Hemece Aj, j>I cuMBoibiHAH OactamateiHmail etin G
rpaMMaTHKaChIH TypJiieHaipemi3. OchIHIali MaKcaTIeH =1 aem ajambI3.

(2) A—Aiai|..|JAiom|f1l..|fp - Ai — epexenep KHUBIHBI OOJICHIH,
myHga K<i OosraHma f; Ti30eyiepiHiH emKalWchiChl Ak CHMBOJIBIHAH
OactanmMaiiibl. Aj — epexkenepin Kelecl epekeIepMeH aaIMacThIpaMbi3

Ai—p...| BolBr Ail...| BpA

A'i—ai...| am|laiA'|...| omA'i

A’; — OGelitepMuHai kaHa cuMBoJI. EHIl Oapiblk A — epexkernepiHiy
OH >Karbl TepMHHaJIIaH HeMece Ak, k>1 cuMBoOJIbIHaH OacTanaibl.

(3) Erep i=n, onma ameiaran G' rpaMMaTHKachlH HOTHIKE JICII
ecenren, Tokray. Kepi skarnaiina i= i+1 sxone j=1 mem any.

(4) Aj cumBoel yuriH 9p6ip Ai—Ajo TYpIHIETT epekeHi, MyHja
ac(TUN)*, Ai—pf1 o ..| Pm a epexenepiMeH aybICTBIPAMBbI3, al
Aj—f1]...| Pm - Gapibirbl Aj yinin epexkenep. Cedeodi, oapbip Ai—p1|...| fm
epeXKECiHIH OH JKafbl TEPMHHAIAaH HeMmece K>j ymin Ag-Jan
OacTayFaHIBIKTaH, OHBIH OH JKaFbl J1a OCBIHAAl KacHeTKe ne 00Jaibl.

(5) Erep j=i-1, (2) kamamra xemry. Kepi xarmaiina j= j+1 mem amsim,
(4) kamamra Kemry.

111.1.4.1-meopema. OpOip Kb-Tin con KaKThl PEKypPCHUBTI €MeC
rpaMMaTUKaMEH aHbIKTAJa Ibl.

111.1.4.2-mb1can. Meiini G keneci epexeepMeH aHBIKTaJIChIH
A—BC(Cla, B—>CA|Ab, C—AB|CCla

A=A, A=B xone A3=C nen anamsiz. II1.1.4.1 anropurmingeri (2)
Hemece (4) kamamaapblH ~ KOJIJIaHFaH  CalblH  MbIHAJAl
rpaMMmatukaiap mnaima Ooiamel (TEK jKaHa epexelepal FaHa
KepceTeMis):

(2) xanam i=1 ymin: G e3repmeiai

(4) xagam i1=2, j=1 ymin: B—CA|BCb|ab
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(2) xanam i=2 ymin: B—CAl|ab|CAB' [abB', B'—>CbB' |Cb
(4) xanam i1=3, j=1 ymin: C—BCBJaB|CC|a
(4) xagam 1=3, j=2 yIIiH:
C—CACB|abCB|CAB'CB |abB'CB|aB|CCla

(2) xagam 1=3 ymrin:

C—abCB|abB’CB |aB |alabCBC'|abB'CBC'|aBC'|aC"

C'—>ACBC'|AB'CBC'|CC'|ACB|AB'CB|C
Con XakThl PEKypCHUBTI €Mec TIpaMMaTUKaHbIH Jepoec
»karganbel — ['petbaxThIH HOpMaJIABI IMITIMIHACT] TpaMMaTHKa.

111.1.4.2-anbikmama. G = <N, T, P, S > Kb-rpammarukacsel
I'petibaxmuiy HOpMAIIABLI HIIIIMIHAE ACH aTaliagbl, erep OHAA &-
epexe Oosimaca >xoHe P KUBIHBIHIAFBI S—>& OeJiek opOip epexke
A—aa Typiaae 6omca, myanaa A €N, aeT xone aeN *,

Erep rpammaTuka coJ1 )KaKThl PEKypPCHBTI OoJiMaca, OHJla OHBIH
OeiliTepMUHATT CHUMBOJIJIAP JKUBIHBIHAA TaOUFU apakigik peTTi
aHbIKTayra Oomambl. OcChbl JKaThlIall PETTI CBI3BIKTHI PETKE
Kiprizyre Oonanbl. byn rpammarnkanbl ['peiidaxThiH HOpMAaJJIbI
MIIIIMIHE TYPJEHAIPY KE31HJI€ Naiiainbl 0onaaabl.

I11.1.4.1-nemma. G = <N, T, P, S> — con )xaKTbl peKypCUBTI eMec
rpamMMaTuka 0oJsicelH. A—Ba epexeci P xublHbIHAA )xaTca A<B
opbiHAanaTbiHaai N )KUBIHBIHAH < CBI3BIKTHI PETi TAOBIITAIHI.

Hanenoey. R — N xxubiHbiHIarbl “ARB < KaHaal ga o YIIiH
A="Bo opeiHAaagp” JeTeH KaTblHAc 00JIChIH. G rpaMMaTHKachl
COJI ’KaKThl PEKYypCUBTI OoaMaraHIbIKTaH, R — nepOec perrey
O0omaapl. R KaTbIHACBIH CBI3BIKTHI < PETTEyIHE NCUIH KEHEUTyTre
OoJ1a1bl.

111.1.4.2-anzopumm.  Ipeiitbaxmoiy  HOpmanovt  niwimine
mypeHoIpy.

Kipy. Com »akTtbl pekypcuBTi emec kentipumren G= <N, T, P, S>
KBI'.
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vizy. I'peiibaxThlH, HOpMaIbl minriMiHgaeri G' SKBUBaJIEHTTI
rpaMMaTHUKAaCHI.

9oic. AlThl TYp:i Kipic 6ap.

(1) H1.1.2.10-nemma  kemeriMen N KUBIHBIHIA KeEJIE€Ci AT
OpbIHJIAJIaThIHJAl < CBI3BIKTBI pETTEy TYPFbIRY: opoOip A-epexe
TEpMUHAJIJaH HeMece OeliTepMmuHan B, A<B CUMBOJIbIHAH OacTaiabl.
A< A< ... < A, opeiaanateiaait erit N={Ay,...,An} perrey.

(2) i=n-1 mem any.

(3) Erep i=0, onma (5) xamamra kemy. backa xarmaiiga opOip
Ai—Ajo MmyHIa j>1, TypiHzeri epexeri Ai—pf1al...|fmo. epexenepimen
alMacTeIpamMbi3, MYHIa Aj—p1|...|fm - OapibeiFel Aj YIIH epexernep.
Keitin op6ip p1, ... , Pm, Ti30e TepMHHAIMEH OacTajaThbiHbIHA KO3
KETKI3EMI3.

(4) i=1-1 nen ansin, (3) Kajgamra opaiy.

(5) Kasip opOip epexeHiH OH Xarbl (S—¢ epekeciHeH Oacka)
TepMUHAIAaH Oactaanapl. Opoip A—aX; .. Xk epexeciHmeri XjeT
CHUMBOJIBIH kaHa X’j OeHTepMUHAI CHMBOJIMEH aybICTHIPY.

(6) (5) xkamampa enriziireH sxkaHa X'j OeHTepMUHAT CUMBOJIIAPHI YIIIiH
X’i— Xjepexenepid Kocy.

111.1.4.2-meopema. Erep L — KCA-tin, onga I'peitbaxThiH
HopMmanapl mimriMmiageri G rpammarwmkacel  ymiH @ L=L(G)
OpBIHAAJIA]IBI.

Jlanenoey. n—i OoieiHma (I OoieiHmia, Oipak I1=n-1-meH
OacTaylaThlH JkoHE 1=1-re asKTajgaThiH Kepi OaFrbITTa) MHIYKIUSA apKBLIbI
I11.1.4.2-anropur™mHiH (3)-KamxaMbIH OpbIHIAFaHHAH KEWiH | yIIiH opOip
Ai-epexeciHIH OH »JKafFbl TEpPMUHAJIMEH OacTallaThIHBIH KOPCETYTe
0o1aapl. MYHBIH KUITI — CBI3BIKTBIK peT < KojaaHy. (5) kamaMHaH Keiin
rpamMMatvka ['peii0axThlH HOpPMaJJIbl IMINIIMIHE TYPJICHEAl KOHE
I111.1.4.1 nemma Go¥BIHIIIA OJT TYABIPATHIH T ©3TEPMEMII.

111.1.4.3-mb1can. G rpaMMaTHKaCHIHBIH epexkeepi:
E—-H|HE'E'->+H|+HE'H->F|FH' H'->*F|*FH', F—(E)|a
beittepmunan cumBosiapasl Obinai perreimiz: E'<E<H'<H<F,
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byn perreyne F — eH yikeH OeliTepMUHAT CUMBOJ OOJIFaH/IBIKTAH
opbip F — epexeciHiH OH afbl TepMuHaIgaH Oacrtananbl. OHBIH
anapiHaarel H OefitepMuHal cuMBOJIBIHBIH epexkeci H— F|FH' Typinme
Oonanpl, wMyHgarel F-Ti anmacteipein, H—(E)la(E)H'|aH’
epexeciH anmaMbi3. H' cuMBOJIbIHA KOIlI€ OTBIPBII MYH/Ia CIITEMEHI
©3repTy/IIH KaXXeTl KOK €KHiH Oaikaimbi3. CoHaH cOoH E — epexkeHi
KeJIecl epeKeICPMEH aIMacThIpaMbI3

E—(E)|la|(E)H'|aH'|(E)E'|aE'|(E)H'E'|aH'E'BE"
epexkenepinae emKaHaani e3repic )KacyablH KaXKeT1 JKOK.

(5) xomne (6) xamamaapaa OeiiTepMuHAI )' JKaHA CHMBOJIBI KOHE
)'—) epeixeci maiiga 60aaabl, COHABIKTAH aJAbIHFBI €PEXKEIepaeri
OapibIK ) CHMBOJIBIH )' CHMBOJIBIHA aybICTBIPY KakeT. COHBIMEH,
HOTIDKECIHAE  epekenepl TemeHiaerigeid  OomarelH  ['peiibaxThiH
HOPMaJIJIbI MIITIMIHJIET] TPaMMaTHKa IIbIFabl:

E—(E)|la|(E)H'|aH'|(E)E'|laE'|(E)H'E'|aH'E", E'>+H|+HE",
H—(E)'|a|(E)'H'|laH', H'—>*F|*FH', F—(E)'|a, )' —).

I11.1.4-TanceipmaJiap:
1. MbeiHamai epexenepi 6ap:
S—aAB, A—aA|bB, B—ACb|b, C—bA|Cc.
Kb-rpammarukanbl ['peitbaxThiH HOPMAJIJIbI MIIIMIHE
TYpJCHAIPIHI3.
2. Epexenepi mbiHanat S—SabA|ba, A—AbA|bAa|c con pekypcuBTi
IrpaMMaTHKAChl YIIIIH SKBUBAJICHTTI OH PEKYPCUBTI TpaMMaTuka Tady.
3.0H pekypcusiiaH KYThULIBIPATHIH aJITOPUTM TYPFBI3BIHBI3 JKOHE
OCBIHJIall TYPJICHAIPY/IIH SKBUBAJICHTTI €KCHIH JoJeAey Kepek?
4. MbiHa Ti30enep/i FaHa mbirapatbid Kb-rpaMMaTukansl TYPFBIZY:
(a) 00..0011..11 (menmaep caHbI OipIiKTEp CaHBIHA TEH);
(6) 00..0011..11 (Henmep caHbI OIpTIKTEP CAHBIHAH €Ki €ce KOll);
(8) 00..0011..11 (menaep caHbl OIpIIKTEp CAaHBIHAH KOTI).
5.MbIHA KUBIHABI TyIbIpaThiH {a1dz...anan...aza1/ai€{0,1},1<i <n}
Kb-rpamMmaTukacheld TYPFbI3bIHBI3.
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I11.1.4-cypakrap:

1. Kypambiaga Henaep, OIpJIIKTEp, €KIJIIKTEp CaHbl TEH MbIHA
typaeri 00..0011..1122..22 Ti36eHi rana tyasipatsin KBl 6ap ma?

2. Mrbina epexenepi 6ap KbI'

S—Aab|bSb|abB, A—abS|balbbA, B—bB|DaJAa, D—DbbjaDa

OH PEKYPCHUBTI1 HEMECE COJI peKypCUBTI 0oJjia Ma?

3. Meina {@"b"c" : n>1} Tinai TyaslpaThIH KOHTEKCTICI3 TYPFBI3yFa
6oma ma?

4, KoHTEeKCTICI3 TpaMMaTHKaChIHIa | peiiOaxThiH HOPMAIT/IbI IMIMiMi
Kasiail TYPFbI3bUIQIbI?

5. I'peitbaxThlH HOpMaAIABI TIHIMIHE TYPJICHAIPETIH aJITOPUTMHIH
Kipici He?
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I1.2. KoHTekcTICi3 TiiAepAl TAaHYIIbI MeXaHU3M/Iep
II1.2.1. Cmexmi agmomammapoviyy Kypamovt MeH KyYpbliiblMbl

byn maparpadTta KOHTEKCTICI3 TULIEPIl TAaHUTHIH MEXaHU3MJIEpPIHE
)KaTaThlH CTEKTI aBTOMATTAp AaHBIKTANANbI, MBICAJAD YCHIHBLIAIHI,
TarceIpMajap Oepineni xoHe cypakrap Koibuiags! [1-13,15-21,25,31].

Cmexmi asémomam — OJI KOHTEKCTI TUIJl TaHUTBIH Oip >KaKThl
TaHBIFBIN. OHBIH KYPBUIFBICHI aKbIPJIBI aBTOMATTaPAbIH KYPHUIFBICHIHA
KaKbIH, OlpaK oOJI Tarblla KOCBIMINA >KYMBIC TacHachIMEH — CTEKTI
YKaJIeH ka0 IbIKTaIFaH.

CrexTik x)an"coyvinda kipy, oipinwi wwizy — last input, first output
(LIFO)" mnpicimiMeH yWbIMaacThIpbUIFad. CTEKTIK JKaJKa KOJDKETIM
cmeK wblHbl JCT aTaJlaThblH TEK >KOFApFhl VSIIBIK apKbUIBI JKY3€re
acChIpbUIA/IBI, SFHU CHUMBOJIJIAP TEK CTEK IIBIHBIHAH CTEKKE Kipriziien
eHriziteni (Kipriziieai) >koHe CTEKTEeH Iubirapeuiafnl (urepiieni). On
YIIIH CTEKTIK aBTOMATTa BUIFU CTEK IIBIHBIH KaJarajJalThIH KOCHIMIIA
0acTHeK KapacThIPbUIFaH.

CrekTeri aepektepai H aninouinin hi (0 <1 < n) cuMBoIAapBIHBIH
aKbIpJIBI Ti30eci TypiHjae OeiHesneyre 00Jajbl )KOHE OHBIH TOOECIHJETI
AJIEMEHTTI T130€HIH €H COJI JKaKTaFbl CUMBOJIBI Jen ecenTelii. MyHaa,
erep CTEKKEe COHFBI JKa3blIFAaHHAH OacTam I-ui CUMBOJ OKBUIATHIH
Oosca, oHa aNbIMEH I-1 apanblK cHMBOJAAp emipinyi KaxkeT. CTEeKTiH
1IIHAET1 €H COHFbI CUMBOJIABI IIbIFAPFaHHAH KEH1H, OHBIH 1II1HJE 00C
T130€ Kaiajabl, OHbI CTEKTIH TYO1H OENTiJeriin KopceTe .

CrtekTi aBTOMAT KYPaMbIHAA MAcCHa, [UKi H#caod, CblpmKbl AHcao,
macna 6acmuezi, oackapyuibl KYpbuliebl, CMEKmIK H#aod, CmeK
bacmueei Oap. CTekTi aBTOMAT ©3IHIH JKYMBICHIH Tacmaaa Kipic
CHMBOJIJIAPBIHBIH Ti30€ci JKOHE CTeK Ooc OOoJIFaH allFalliKbl KYHJIeH
Oacraiiapl. Keneci KecKkiHAEp OKBUIFAH KIpIC CHUMBOJIBIMEH, Oackapy
KYPBUIFBICBIHBIH 1ITKI KYWIHIH CUMBOJIBIMEH JKOHE CTEKTIH TeOeCiHIerl
CUMBOJIMEH aHbIKTaJIaJIbl. ABTOMATTBIH O1p >KYMBIC TakTiciHAe OacTHeK
MBIHAJIall OpEeKEeTTEep JKacail anajabl:

155



1) cTekTiH Oip CUMBOJIBIH OLIIPEIi, COHJA CTEKTE KaJFaH OapJIbIK
CHUMBOJIZIap O1p YSIIBIKKA KOFaphl KOTEPLIC],

2) CTeKTIiH Olp CHMBOJIBIH OIIIPE/Il )KOHE CTEKKE CUMBOJIAAPIBIH 00C
eMec Ti30eciH ’ka3aabl, COHJa CTEKTe KalFaH OapjblK CHMBOJIIAD
’Ka3blIATHIH TI30CHIH Y3BbIHIBIFbIHA TCH, YAIIBIKKA TOMEH KbUDKHIBL.

CrexTi aBTOMATThIH Kypambl MeH KypbuibiMbl [I1.2.1-cypetTe
KOPCETLITEeH.

Cou xak OH XaK

LIETIHIH \ T LIETIHIH

Oedrici acla Oenrici
Flt |t ...I G- |t [t |, Tt |0 |-

Kipic A/ Tacna
CHMBOJIbI 7y Oacrtueri
) 4

Coeiptkbl || backapymsr || Tmki

JKana KYPbUIFbI Kan Crek

CTeK \
Oacrtueri

Crex TYOI1

Crek
Tebeci \ ho hy hm 1

I11.2.1-cyper. CrexTi aBTOMATTBIH KypaMbl MEH

111.2.1.1-anbikmama. CTtekTi aBTOMAT KeEJIeCl OHOBIKICH
aHBIKTAJIa bl
M=<Q,T,0qs,F, H,ho 4,1, 6> myHna:

Q — GackapyIibl KYpPbUIFBIHBIH KYWJIEPIHIH aKbIPJIbI )KUBIHBI;

T — Kipic CUMBOJIIAPBIHBIH aKbIPIIbI )KUBIHE, QNT=0, 1 ¢ T;

Js — OackapyIibl KYPBIIFBIHBIH aJIFAIIKbI KYH1, (s €Q;

F — Gackapy1ibl KypbUIFBIHBIH COHFBI KYWJIEPIHIH XUBbIHBIL, F € Q;
Jr — OacKapyIbl KYpPbUIFBIHBIH COHFBI KYH, (f €F;

H — cTek cuMBOIIapBIHBIH AKBIPJIbI )KUBIHBI;

ho — cTek TeOecinaeri anFamKsl cuMBoJ, hoeH;
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-,< — TacmaHbIH COJ JKaK IIEeTI MEH OH JKaK IIEeTIH OeNruIerimTep,
e T,

& — 0oc T130€;

1 — cTek TyO1HIH Oenruierimi;

0 — Oeimerepmunai crekti aBromarThiH (BCA) aywicymap
byukuusacel Qx(Tu{e})xH xupibiH QxH* KHBIHBIHBIH OapJbIK
IMDKUBIHAAPBIHBIH )KUBIHBIHA OCHHEICH 1, SFHH

6: Qx(Tu{e})xH—-9(QxH%),
myHaa HQxH*) — QxH* KubIHBIHBIH OapJIbIK 1MDKUABIHIAPBIHBIH
JKUBIHEI.

0 — gerepmuHai crtekti aBroMmarThiH (JICA) aywicyiap
byakuusacel Qx(Tu{e})xH xupiHbiH QxH* >KHBIHBIHBIH OapJIbIK
1IDKUBIHIaPBIHBIH JKUBbIHBIHA OerHenenl, SIFHUA 0:
QX(TU{e})xH—QxH* .

AC (QxT*xH*) x (QxH*) — aybIcyap KUBIHBL.

II1.2.1-eckepmne. CTEKTI aBTOMATThl KYiJlep JuarpamMmachbiMEH
Keckinaeyre ©Oomaapl. Jlmarpammana opOip kyid Tebe OomarbiH
meHOEpMEH, all  aybicyJiap KaOblpra OoJlaThIH OarbITTaMajgapMeH
oeckuiaeneni. OpOip aiFamKksl KyH ©31He KIPETIH KbhICKa OarbpITTama
apKbUIbl TaHBUIAJLI. OpOIp COHFBI KYH €Kl IIEHOEPMEH epeKIleIeHE/I.
Juarpammana X, o: y Oenrici 0ap p-naH (-re 0apaTblH OarbITTaMachl 0ap
KaObIpFa CTEKTIK aBTOMATThIH <<P, X, 0>, <(, Y>> aybICybI 00JIa]IbI.

Meiimi CAM =<Q, T, gs, F, H, ho, -, 4, L, 6>, mynna geQ, teT,
teT*, heH, neH™, qi€eQ, nieH*, 1<i<m 6Goncemn. Conga M CA-HbIH
KYMBICBIH (DYHKIIMSI TEPMUHIHAE ObLIAN cunarrayra 00oiaibl:

1) memamaii 6(q, t, h) = {(q1, 71), (92, #2),...,(Am, #m)} xa36amap CA
( KYHiHIE CTEK IIbIHBIHAA N CHMBOJBIH >KoHE Kipic TacmachiHja t
CHUMBOJIBIH OKBIN, (i KYHiHE ©Teli, CTeKTe N CHUMBOJBIH 7i Ti30eciHe
aybICTBIPA/Ibl KOHE OACTHEKT1 O1p YAIIBIKKA OHFA >KbUIKBITATBIH]IBIFbIH
oinmipeni,

2) mpmanaii 5(Q, €, h) = {(d.n1), (92.772), -, (Amitym) } xa30amap CA g

KYHiHJIE CTEK INBIHBIHAA N CHMBOJIBIH OKBIN JKOHE KipiC TacIachlHIa
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KaH/Jall CHMBOJI OKybIHa OailaHbICCHI3 (i KYWiHEe eTemi, cTekre h
CHUMBOJIBIH ni Ti30€eCiHe ayBICTBIPA/IBI, an OacTuek
KBUDKBIMAUTBIHABIFBIH  OlUmipeni. bym amam CTekTiH imIiHAETICIH
©3repTy YIIH NaiiJalaHblIabl )KOHE €-K032a/y JICTI aTalla lbl.

3) erep crek O0c OoJica, SSFHU #i = €, OHIA KeJIeCl TAKT MYMKIH eMecC.

Crekreri h cumBoBI #i Ti30eciHe ayBICTBIpbUIFAaHHAH KEHiH, OHBIH
€H COJI CMMBOJIBI CTEK TOOECiHAE, all €H OH CHMBOJIBI CTEK TYOiHJE
0oJIaabI.

111.2.1.2-anvikmama. Erep qeQ — OGackapymibl KYPBUIFBIHBIH
arpIMJIaFbl KyHi; (s€Q — OackapyIlibl KYPBUIFBIHBIH aJIFallKbl KYHi;
gre F — Oackapyiibl KYpPBUIFBIHBIH COHFBI KYyHi; 7€ T* — Kipic
TacmachlHarbl KOJIAaHbUIMaraH Tiz0e (OHBIH €H COJI JKaFbIHIarbl
CUMBOJIZIBI 0aCTHEK KapacThIPbIIl TYp, €rep 7=¢, OHIA Kipic
Tacmachl TOJBIK OKBULABI I€M ecenTeninei); 7e€H* — crekreri Tiz0e
(OHBIH €H COJI JKarbIHAAFbl TaHOA CTEKTIH TeOeCiHAeri TaHOa OOJIbII
ecenTelliHeai, erep #=¢, OHAA CTEK 0OC JCH €CCHTENHEIl) KOHE
hoeH — cTekTtiy Tobecinaeri TanOa 00jica, OHIAa MbIHA YINTIK:

(0s, 7, ho)eQxT*xH* — crexTi aBTOMATTBIH AISAUIKbL
KEeCKIHI,

(0, 7, n7)eQxT*xH* — cTekTi aBTOMATTBIH a2bIMOASbL
KECKIHI,

(a1, €, 7) eQxT*XH* — cTeKTI aBTOMATTBIH COH&bl KECKIHI.

Anramkel Keckinae ctekTi CA anFamkel KyHae, Tacmaaa Kipic
CUMBOJIIAPBIHBIH Ti30€Ci %KOHE CTeK 00C 0osiaabl. ABTOMATTBIH Kejeci
KECKIHI OKbUIFaH OacKapylibl KYpbUIFBl KYHIHIH CHMBOJIBIMEH,
Tacmajiarbl KIpIC CUMBOJBIMEH JKOHE CTEK TOOECIHAErl CHUMBOJIMEH
AHBIKTAJIAa/Ibl.

ABTOMAT 01p KaJilam/a CTeK 0acTHeT1 KeJIecl SpeKeTTEP 1 )Kacan bl

1) Tebeneri cuUMBOJIIBI eomIipeni, Oy jKaFfaiijga CTEKTe KaliFaH
OapJIbIK CUMBOJIAApP O1p YAIIBIKKA dKOFAphl KOTEPLIE/];
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2) TeOemeri CHUMBOJIbLI OIIIpill, CTEKKE O0OC €eMeC CHMBOJIIAP
Ti130€CiH Xa3ajabl, OYJI Kargala CTEKTiH 1MIIHAETICl, CaHbl Ka3blJIaThIH
Ti30€ Y3bIHIBIFbIHA TCH OOJIaThIH/IAM, YAIITBIKKA TOMEH KBUDKHUIBI.

M cTeKkTi aBTOMATBIHBIH Kadamsl OHBIH QX T*XH* sxubIHBIHIAFEI
KECKIHJIEPIHJIE  aHBIKTAJFaH |=|v| OMHapibl  KaTbIHACKI  APKbLIbI
KepceTiieal, MyH1a erep cTekTi apromat M anjeiH ana Oenriial 0osca,
OHJIa |=|v| OuHAapJIbl KATHIHACBIHIAFbI KOpCceTKi M KepceTiMen .

II1.2.1-mbIcan. Meiim crekTik aBroMat MbiHagaii Q ={1, 2}, T ={a,
b}, H ={A, B}, I=1, F=2, A={<<1,a,e>, <1, A>>, <<1,b,e>, <1,B>>,
<<lge> <2,e>> <<2aA> <2e>> <2, b, B> <2, &>}
napaMerTpiiepre ue OOJICHIH. ByJI CTEKTIK aBTOMATTBIH JIHUarpamMMachl
[I1.2.1-cyperTe KopCceTUIreH.

a, e A a, e A
1 g, €€ @
b,e: B b, B

11.2.1.10-cypet. CTEKTiK aBTOMATTBIH JHarpaMMachl

Meiini crekTi aBToMaT M Oepincin xxoHe eQ, q'€Q, teTu{e},
teT*, heH, ne H 6oncen, conpa:

1) erep t#¢, 1=tr', ©'eT*, nte, n=hy', e H” xome Eec H”, onna
CTEeKTI aBTOMATThIH Kaaambl (Q, tr', hzy') |= (', 7', &n") xarbIHaAcCHI
TYpZEe >Ka3bUIafbl >KOHE OJ OacKapylibl KYPBUIFBIHBIH (| KYHIHIE,
Oactrek t Kipic CUMBOJIBIH KapacTBIPHIN XOHE CTeK Tebecinmeri h
CHUMBOJIBIH  €CKepil, OacTHeKTI OHFa Kapail Oip  VSIIbIKKa
KBUDKBITATBIH, OacKapyllibl KYPBUIFBIHBI ( KyHiHEeH (' KyiiHe
KOIIipeTiH, >XOHE CTEKTIH TeOeciHmeri h cumBosbiH § TizOeciHe
aybICTBIPATBIH KaJlaM »KaCaUThIHILIFBIH O11111ipel;
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2)erep 1=¢, nte, n=hy', n'eH” xome EeH, omma crexti
aBTOMATTBIH KaJaMbl MbIHA KaTbIHAcC (, €, hy") |= (a', &, &n'") TypiHzme
Ka3bUIA/Ibl KOHE OJI KIpiC Ti30€Ci TOJBIK OKbUIFAHIBIFbIH, 0ACKAPYIIbI
KYPBUIFBIHBIH ( KyHiHOe cTek TeOeciHaeri N CHMBOJBIH €CKepill,
0ACTHEKT1 KbUIKBITHANTHIH, OipaK OacKapylIbl KYPbUIFBIHBI (| KYHIHEH
Q' Ky#iHEe KeIIipeTiH >XOHE CTEKTiH TeOeciHmeri h CHUMBOJIBIH 7y
Ti30€CiHEe ayBICTBIPATHIH £-Ka0aM KaCaWTBIHBIFBIH O TIpe/I];

3) erep =g, AFHHU CTEK OOC OoJica, OHJIA Kejecl KagaM >KOK.

OeTTeriaeu |= KaTBIHACBIHBIH K-CBIHIIIBI Oapeorcecin aHBIKTayFa
00y1a/1bl, OHBI |=k apKbUIbI OeNruielmiz: erep OepuireH Kipic Tizoeci
tito. . .tz ymria Q sxkubtabIHAA (1, O2, ..., Ok, Qk+1 KYiIEp Ti30eri sxone H*
KUBIHBIHIA #1,/]2,...,7] k,/] k+1 TI30€5Iep Ti30eri TabblIca, OH/1a ObLIal JKa3yFa
oomazpr: (Qr, titz. . .tkz, 71) |=k (Qk+1, T, 7k1).

Enpi, erep xe3 kearen i>1 nemece i1>0 yuin (Qo, 7, ho) |=i(qi, )
KaTBIHACHI OpBIHAJICA, OHAA OHBI ObLIa (Qo, 7, ho) |=+(qi, €, ) HEMECE
owLmaii (Qo, 7, ho) |=*(qi, g, 1) Kaszyra 0oJiaabl, MyHAa (o = (s, gieF,
teT*, hoeH, ne H™ xome |= KaTbIHACHI YIIIH |=+ — TPaH3UTUBTIK
TYUBIKTTYBI,  aj |=* —  pedeKCHUBTIK JKOHE  TPAaH3UTHBTIK
TYWBIKTATYBI.

II1.2.1-tanceipmasnap:

1. CrekTi aBTOMAaTTapabIH aKBIPJIBI aBTOMaTTapaaH
albIPMAIIbUIBIFBIH AHBIKTAHBI3.

2. CTeKTl aBTOMATTBIH AJIEMEHTTEPIH KOPCETIHI3

3. CTeKTi aBTOMATTBIH KYPBUIBIMBIH CHI3BIHBI3.

4. CTeKTi aBTOMATThIH 11IK1 KabIHBIH KbI3METIH CUTIATTAHbI3.

5. CTeKTi aBTOMATTBIH CHIPTKHI KabIHBIH KbI3METIH CUTIATTAHbI3.

6. CTexTi aBTOMATTHIH (POpMasbl aHBIKTAMAChIH OEpiHi3.

7. CTeKTi aBTOMATTBIH aybICy (PYHKIMSICHIH CUTIATTAHbI3.

8. CTeKTi aBTOMATTBIH KYMBIC 1CTEY KaJlaMbIH CHUIIaTTaHbI3.
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9. MbiHa |= KaThIHACBIHBIH, PE(PICKCUBTIK >XOHE TPaH3UTUBTIK
TYUBIKTATYBIH AHBIKTAHBI3.

II1.2.1-cypakrap:

1. CTekTi aBTOMATTBIH, *KaJIbl Kajal >KYMBbIC 1CTEHI1?
2. CTeKTl aBTOMAT Kayai )KyMbIC icTeii?

3. CTeKTl aBTOMATTBIH TAKTIC1 JIereH He?

4. Ctek 60c Ti30€KTI KaMTH ajia Ma?

5. Crek To0eci Kanaii Oenriaenemai?

6. Ctek TyO1 Kanai 6enriieHemni?

/. CTexTi aBTOMATTap/AbIH KaH1ail Typiepi 6ap?
8.Mprina (Qy, €, #) xa36a HeHi Olnmipemi?
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I111.2.2 Cmexmi agmomam maHumolH mizoeyep meH minoep

byn maparpadTa crekTi aBTOMaTTap TAaHWUTBHIH Ti30€yep MEH TIIAep
KapacThIpbUIabl, OJIapFa OalIaHBICTBI TarchlpMalap Oepiieni >KoHE
cypakrap Korbuiaasr [1-13,15-21,25,31].

II1.2.2.1-anvikmama. Ctekti aBTOMaT 7€ [* Kipic Ti30€CiH €Ki
QJIICTICH TaHU aJIaJIbl:

1) erep keiiGip gieF (i>1), hoe H, yeH™ yuin MbiHa KaTbIHAC
(0s,, ho) |=*(qi, €, 1) OPBIHAAJICA, OHJA COHFbI KYH apKbLJIbI;

2) erep keiiOip e€Q yumin mbiHa KatbiHAc (Qs,z, No) |=*(q, €, €)
OpBIHJIAJICA, OHJA CTEKTIH 00C OOJTybl apKBLIHI.

111.2.2.2-anbikmama. M ctekTi aBTOMAaTIEeH TaHBUIFaH Tiz0elep
’KUBIHBIH, OCBI aBTOMATIIeH TaHbuIaThiH L(M) Timi gem aTaisl.

Crekti aBromar M ymiin Taneutatein Tin L(M)  apkbuibl
OeJruIeHe Q1 )KOHE OJI €K1 JICIIEH aHBIKTAIAbI:

1) COHFBI KY# apKbLIbI ObLIAM
L(M)={z: e T* & (Us, 7, ho) " (a1, €, 17) & neH ™}
2) cTeKTiH 00C 0OJTYBI apKBLIbI ObLIal

L(M)={z: te T* & (Gs, 7, ho) " (0, &, £) & 0 €Q}

Erep Tin crekTiH Ooc 00dybl apKbUIbl TaHbUICA, OHAA OJ
aBTOMATTHIH COHFBI KYWJICPIHIH KUBIHBI MMaigadaHbIIMaUIbI KOHE OVIT
xaraaiina onerre F = @ nen kaObu1gaHagbl.

CoHFBI KYH apKbLUIbl TAHBUIFAH TUIAEPAIH TOOBI CTEKTIH 00C O0JIybI
apKbLIbI TAHBUIFAH TUIEP/IH TOOBIHA 1T KEJIEe/I].

111.2.2.1-mpIcaa. Meiimi L1={0"1": n>0} tim 6epincin. Li=L(M1)
OonateiHmai crekti aBtomar Mq =< Q, 7, 0s, F, H, ho, -, 4, 1, >
Kypacteipambi3. O yirin Q ={qo, q1, 92}, 7 = {0,1}, gs =qo, F ={q0},
H ={h,0}, ho=h xone
d(do, 0, h) = {(q1,0h)},
6(91,0,0) = {(q1,00h)},

6((:]1,1,0) = {(q210h)}1
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6(02,1,0) = {(dz2,h)},
6(d2,€, h) = {( qo,&)}-
byn aBTOMAT KYMBICHI CTEKKe Kipic Ti30eciHiH 0-1eH TypaTbliH
aNFaiKkpl OOJITIH KOIIpil, COHAaH KEWiH Kipic Ti30eciHle 631 KepreH
opOip 1-re colikec ctekteH Oip 0-11 )KOATBIHABIKTaH Typaabl. COHbIMEH
Katap, Kyuuepre ayeicy Oapasik O-mep 1-mepain  anasiHAa
TypraHbIFbiHa Kemin O0onanbl. Mbicanbl, 0011 kipic Ti36eci yurin My
aBTOMAThI KeJieCl KajgaMap Ti30eriH xKacaubl:
(do, 0011,h) E (g1,011,0h)
(91,11,00h) [ (2,1,0h) [
(d2.¢,h) F (do.&,¢)
1) LicL(M1) ekenairida monenaey. JKanmbl sxargaiaa Keiaeci
Kajgamaap Ti30eciH »ka3yra 00JraIbl

(90, 0, h) [ (a1, & Oh) ) [ (as, 0, 0h) E'(qs, & 0"**h) ) k

(qu, 1, 0"h) (a2, & 0'h) ) F (g2, ', 0'h) k(g2 &, h)
(02, e, h) F (qo, &, €)
Oceinapabl O1piKTipe OTHIPHIN, N>1 yIIiH MBIHAJIAPbI AJIaMbI3
(o, 01", h) F*"*1 (qlo,¢,€) xome (do,e, h) F (qo,&,h)

ConsimeH, L1C€L(My).

2) Li2L(M1) exkenin, ssau Mip aBromatel Tek 0"1" TypiHmeri
Ti30eNep/il TAaHUTHIHBIH KepceTemi3. JlonmenneyaiH Oysl Oeiri KUbIHIAY.
OJICTTE TAHBIFBIII MbIHAJAN Ti30€1ep/al TAaHUTHIHABIFBI OHAM JoNesIeHe ],
COHJAW-aK, TpaMMmaThKa YIIIH, oJ Ti30enepaid Oenrutn  TypJiepiH
TYIBIPATHIH/IBIFBI €/10Yip KUBIH JJICIICHE/I.

Ocpinan, erep M1 aBToMaThl 00C emMec Ti30€H1 TaHbIca, OH/AA OJ1 (o,
J1, 92, Jo KYMJIEPIH OCHI PETIICH OTY1 KEPEKTIT1 €CKEPLIE/IL.

Erep i>1 ymin (qo, 7, h) F (qu, €, #) opemaanca, onna v = 0' sxeHe ;7 =
O'h. JTon ockunait, erep (02, 7, 17) F (02, €, ) opwiamanca, onia 7 = 11 xemne
= 0'4. Conpaii-ax, (qu, 7, #7) |= (02, €, ) opbIHIATAABI TEK COHJIA FaHa, erep
7 =1 xoHe #n = 0f 6omuca. Ax, ((z2,z,h) |=*(qo, €, €) OpBIHIAIAIBI TEK COHJIA
raHa, erep 7 = € Oosica. CoHbIMEH, erep Kawicel Oip 1>0 ymriH (o, 7, h) |=i
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(Qo, €, ) opeiHganca, oaaa 7 = g, 1 = 0 Hemece 7 = 0"1", i = 2n+1, n = €.
bynan L12L(|\/|1).

Honennenren eki  KocbiMia TyxkbIppiMHAH Li=L(Mi) 1mbrampl,
Backarma aiiTkana, COHFBI KYW apKbUIbI TAHBUIFAH TUIEPAIH TOOBI CTEKTIH
00C 00JTyBI apKbUIBI TAHBUFAH TUTACP/AIH TOOBIHA 1971 KEJIe/I.

111.2.2.2-mb1can. boc ctrekti CAM=<Q, T, H, qs, F, ho, -,4, 6>
mbaa i {xex ! : xe{0, 1}*} Tanunel, mynaa:
T={0,1,c} Q={a, g2}, H={R, B, D}, qo = qi, ho=R, ax o:
Aau 0,R) ={(a1, BR)}, &2, 0, B) = {(q2, &)},
&0, 0,B) ={(a1, BB)}, &9z, 1, D) = {(g2, &)},
&q1, 0, D) = {(a1, BD)}, &0z & R) = {(02 &)},
&qu, ¢, R) ={(02 R)},  &au 1, R) = {(qs, DR)},
&qu ¢, B)={(92,B)},  dau 1, B) ={(qs, DB)},

A, ¢, D) ={(a2 D)},  &qu, 1, D) ={(qs, DD)}.
Meiimi x=001, conma xcx? = 001c100. Kipic Tiz6e 001¢100 yuin

aybicy Ti36eri 6puait (01, R) F2(q1, BR) F° (g1, BBR) Fi(q1, DBBR) F° (g2,
DBBR) F'(q2, BBR) F° (02, BR) F°(g2, R) (a2, ).

Enmi 013 cTekTi aBTOMAaTTapiblH KeWOlp TYpJepiH aHBIKTaIl,
OJIJADMEH aHBIKTAJIATBIH TUIJIEP KOHE OJIETTErl CTEKTI aBTOMAaTTapMEH
TaHBIJIATHIH TUIJIEP apachiHjia OallaHbIC OpPHATAMBI3.

I11.2.2.3-anvikmama. Kenetimineen cmexmi asmomam JIeN Keneci
OHJBIKTHI aiTaMbi3 M =< Q, T, s, F, H, ho, -, 4, 1, 6>, myHza o —
Qx(Tu{e})xH* kUBIHBIHBIH aKBIPJIbI IMDKUBIHBIH QxH* >KHBIHBIHBIH
OapJIbIK aKbIPJIbI 1IDKUBIHBIHA OeitHeney, SAFHU o:
Qx(Tu{e})xH*— J(QxH*), an kanran O0apaBIK CUMBOJIIAP OYPHIHFHI
MOH/JIEpIHE ue OOoabl.

Keneiiriiren crekti aBToMat M yIIIiH KECKiH >KOHE OChl aBTOMATIICH
TaHBUIATBIH TUI QETTET1 CTEKTI aBTOMAThIH 1Al OOIa kL.

KeHeuTiareH cTekTi aBToMaT TaHUTBIH TUIJAEP TOOBI 9IETTEr1 CTEKTI
aBTOMAaThl TAHBLJIATBHIH TUIEP TOOBIMEH coiikec Oosanpbl. bipak operreri
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CTEKTI aBTOMATTaH albIpMAIlIbUIBIFBI - KEHEUTUITeH CTEKTI aBTOMAaT ©3
YKYMBICBIH CTeK 00C OOJIFaH/Ia /1a KaJIFacThIpa Oepe/ti.

Meiimi M=<Q, T, g, F, H, ho, -, 4, L, 6> — OeliaeTepMuHIi CTEKTI
aBTOMAaT HeMece KEHEHTIITeH CTEKTI aBTOMaT.

I1.2.2.4-anvikmama. M aBromatel t€T* Ti30eciH cTeKk 00cC
OonraHga TaHuabl, erep keiOip qe€Q ymin (Qs, 7, ho) |=+(q, g, €)
OpBIHJIAJICA.

I11.2.2.5-anvikmama. Ctexk 0oc OonFaHaa TaHUTHIH t€T™* Ti30emep
JKUBIHBI cTeKTI aBToMaT M cTek 0oc Oosranma TaHuThiH Le(M) Tini men
aTajajpl, SIFHU

L.(M) = {r: 7€ T* & (s, 7, ho) F* (0, &, £) & q€Q}

CrekTi aBTOMAaT CcTEK OOC OOjFaHJa TAaHUTBHIH TSP TOOBI
omeTTeri OelIeTepMHHAI CTEeKTI aBTOMAT TaHWUTBIH TUIAEP
TOOBIMEH colKkec OoJaabl, AFHU Ke3 KeJNreH OeplireH CTEeKTi
asromat M' ymin L(M) = Lg(M') Gonarbiamaii crexti aBTomar M
TYPFbI3yFa 00JaIbI.

111.2.2-Tanceipmadiap:
1. {a"b" : n>0} TigiH TaHUTHIH OCHIECTEPMHUHII CTEKTIK aBTOMATThI
TYPFBI3bIHBI3.
2. {a"b"c": n>0} TimiH TaHWUTBIH OCHIETEPMUHII CTEKTIK aBTOMATTHI
TYPFBI3bIHBI3.
3. {a'bick : i=j memece j=k} Tinin TaHUTBHIH GeiieTEPMUHI CTEKTIK
ABTOMATTBI TYPFBI3BIHBI3.
4. {tc{a,b}*: |t|a=|t|p} TimiH TaHUTHIH OeWaETEPMHUHII CTEKTIK
ABTOMATTBI TYPFBI3BIHBI3.
5. {r&{ab,c}*. [t]a=|t|o, |t|c=1} TimiH TaHUTHIH OelaeTCPMMHII
CTEKTIK aBTOMATThI TYPFBI3BIHBI3.
6. HaiiTu cTeKOBBIi aBTOMAT, PACTIO3HAIOITUN SI3bIK:
{we {a, b}*: |w|la =] o |b}.
111.2.2-cypakrap:
1.{a™*bMakb™: m>0, k>0} Tini crekTik aBTOMATIEH TaHbLIA Ma?
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2.{akb™kakh™: m>0, k>0} Tini cTexTik aBTOMATIEH TaHbLIA Ma?
3. {re{a,b}*: |t|a=|t|o+1} Tidi cTEekTiK aBTOMATIICH TaHBLIA Ma?
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111.2.3. /lemepmunoi cmexmi aesmomammap

byn maparpadgra 613 JICA Kapactelppuianbl, onapra OalIaHBICTHI
TarceIpMajap Oepineni xoHe cypakrap Koibuians! [1-13,15-21,25,31].

beitneTepMuHal CTEKTI aBTOMAT TUIAlI AaHBIKTAYJbIH BIHFAMIIBI
a0CTpaKIMsCHIH KaMTaMachl3 eTelli, Oipak MpaKTUKAIBIK KY3€re achlpy
YIIIH OHBI  JICTEPMHHAI TYpre auHBUIABIPY Kepek. MyHua
oelmeTepMuHIi JKOHE JTeTePMUH/II CTEKTI aBTOMATTapIbIH
GYHKIMOHANIBI MYMKIHIIUTIKTEP] OPTYpPJl €KEHAITH €CKepy Kaxker.
Okinimke opaii JICA kyatst BCA KyatbiHa Kaparanna asgay. JICA Tanu
aJIMAWTBIH KOHTEKCTICI3 (KOHTEKCTi-00¢) TiT Oap.

111.2.3.1-anbikmama. bepinreHn cTekti aBToMat M=<
Q, T q,F, H, hy, 4,1, 8 > nerepmunmi crekrti aBromat (JJCA) nen
aranajpl, erep apoip €Q xone heH ymin

(Dop6ip teT yumin 8(q,t,h) *xubiHb OipJeH KOII €MeC 3JIEMEHT
KaMTHAbI xKoHEe 0(q,e,h)=0, no

(2) ap6ip teT yurin 8(q,t,h)=9 xone 8(q,e,h) 6ip rana snement
KaMTH/IbI.

Ocbl exi mektey OovbiHma JICA opOip keckiHje Oip raHa
KajgaM okacadnabl. IlpakThkana  OclaeTepMHHAI  aBTOMAaTKa
KaparaHJa JICTCPMHUH/II aBTOMATThl MOJACIIJICY KO KEH1JI 00JI1abl.

II1.2.3-kenicim. JICA yurin 6(q,t,h) Oipien kem eMec 3JIeMEHT
KaMTUTBIH OonranbikTaH, 0((,t,h) = {(r,n)} opuema 3(q,t,h) = (r,n)
JICTI JKa3aMbI3.

111.2.3.2-anvtkmama. M = <Q, T, 9o, F, H, ho, -, 4, 1, 6>
KCHEHTUIITCH CTEKTIK aBTOMAT JICTCPMHMHJI JeN aTallajbl, ercep
MbIHA IIapTTap OPBIHAAJICA:

(1) 6apneik qeQ, te TU{e} xxone yeH* ymin o(q, t, n)<1;
(2) erep 8(q, t, @) # G, 8(q, t, p) # O xoHe a#f, oHIA @ MEH f3

Ti30enepiHiH emKalchIChl OacKara KaJFaHOauabl;
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(3)erep 8(q, t, @) # @ xone 6(q, &, f) # I, oHOa o0 MeH [
Ti30€JIepiHiH eMKaNChIChl Oackara KaJraHOal kI,

AnnpiMeH Kipic Ti30eciHiH Oeiri OKbIMal KajaTblH Ke3
KEJITeH KECKIH YIIiH Ke3eKTi KamaMm Oomateigmai etinm JJCA-Tb
TypJsieHaipemi3. OUbIHbI KeJeCl JIeMMa KopCceTe/Il.

111.2.3.1-nemma. Meiini M = <Q, T, o, F, H, ho, -4, L, 6> —
JCA. Conpga oran skBuBaientrti M' = <Q', T', o, F', H', h'o, I, H,
1, 0> JICA Oblnail TyprbI3yFa OOJIabl:

(1) 6apiueik teT, geQ' xone he H' uo

(a) 8'(q, t, h) mox Oip s;memeHT KaMTUIbI koHE 0'((, &, )= O, ua

(0) 8'(q, t, h)= O xone 8'(q, &, h) gox Oip 3;IeMEHT KAMTHUIBI;

(2) erep keiibip teTu{e} ymin d8'(q, t, h'o)= (r, y), oHna
Keroip Ti30e aeH* ymin y= ah'o.

111.2.3.3-anvikmama. JICA M ymin keckin (, ®, a)
KalTaabIMAbl Oosanbl, erep oapoOip i>1 yuid (¢, ®, a) |= (pi, o, ﬁ1)|=
(p2, ®, f2) |= ... )KoHe |f|>|a| 6omaTeinmai keckin (Pi, ®, fi) TadbbLICA.

CoHbIMEH, KeCKIH KahTaabpIMAbl Oonaapl, erep M CTekTi
KbICKapTna (MyHJa CTEK MO IIEKCI3 oce alajbl Mo KalTaJMallbl
OipHelIe 9pPTYpPJi Ti30CIepMEH JIoJI KeJIe ajiafibl) IIEKCI3 CaH peT
£-KaJaM jKacau a’Jica.

CrekTi  KbICKapTyumisl Oip Karap &-KaJgaMHaH  KeWiH
KaliTaaMalibl KECKIHT'e OTEeTIH KaWTallaHOAWTBhIH KecKiHaep Oap
eKeHJIrH eckepeMi3. Ke3 kenareH OepiireH KECKIHHEH aKbIPJbl
YKOHE €CEIITeJIETIH CaH KaJlaM apKbUIbl KalTaJIbIMAbl KECKIHTE Tall
0oJIMall MIEKCI3 £-KajlaM KacayFa OO0JIMalThIHABIFbIH KOPCETEMI3.

Erep M kipic Ti30eciHIH opTachiHla KalTalbIM/Ibl KECKIHIE TYCCE,
OHJIa OJI €H/I1 Kipic Ti30eciH maimananoaiael. biz oepinren M JICA-bH
emIKamiaH  KaWtambiMabl  keckinre — tycnedtiH  M' JICA-wpiHa
TYPJICHIIMI3.

I11.2.3.1-ancopumm. Kaiimanvimovl Keckinoi maoy.
Kipic. ICAM =<Q, T, o, F, H, ho, I, 4, 1, 5>.

168



Llvi2vicC.

(1) C1={(q9, A): (9, & A) — xaliTaabIMIbI KECKIH JKOHE KeiOip ae H*
Ti30eci yuriu (9,e,A) |=*(r,8,0c) OomnateiHaai e F 5koK} sxoHe

(2) C2={(q, A): (q, &, A) — KalTaIbIMIbI KECKiH JXoHE Kehoip reF
*)oHe ae H* ymin (q,6,A) |=*(I',8,0C)}.

9doic. Meiini #Q= ny, #H= ny xxone 1— M 6ip Kagamaa cTeKke
’Kaza ajlaThlH €H Y3bIH T130€HIH Y3bIHJBIFBI 00JCHIH. Meitm N3=
nl(n”1”2'+'- nz)/(nz-l), erep N>1 »koHE N3;= Ny, erep no=1. ng — M
KAl TaJIBIMCBI3 KaCaWThIH £-KaJdaMIapbIH MaKCUMAaJIIbl CaHBbI.

(1) Keitoip reQ oxone aeH®™ ymin (q, & A) |=”3(r, g )
OpPBIHJANIATHIHABIFBIH Oapyiblk €Q xone AeH ymiH anbiKTay
kepek. Mynga M-HiH Typa wMozenaeyi mnakmananaasl. Erep
OpBIHAANAThIH 0oOJica, OHAA (9, & A) — KaWTaJIBIMIBI KECKIiH,
ce6ebi 6y xarmaiina (0, & A) F(d', & A'B) E"(T', & A'yp) E0D(, ¢,
A'Yp), myaaa m>0, j>0 OonaTteianaii MeiHagai ceiHap (0, A'), MyHza
geQ xone A'eH.

(2) Erep (9, &, A) — kaiTtajasIMIbl KeCKiH 0oJjica, OHJa KeHOIp
0<j<nz ymiu (q, &, A) Iﬂ'(r, €, @) MbIHazal re F Gap eKeHITriH aHbIKTaY.
MyH/1a TaFbI1a Typa MoJieiiey naiaananaasl. Erep uo, onna Co-re (q,
A) kocy. Kepi xarmaiima Ci-re (4, A) xocy. Erep M (q, & A)
KECKIHIHEH OacTamn COHFbI KECKIHI€ KEeTeTiH 00Jica, OHJa Ol N3 HEMEce
oJaH a3 KaJaMa Ky3ere acabl.

II1.2.3-anroputmi C1 sxoHe Cz )KUBIHIAPBIH AYPHIC TaOaabl.

111.2.3.4-anvikmama. M =<Q, T, o, F, H, ho, -, 4, 1, 6> JICA
OKYyJbl >KaJIFacThIPYIIbl JI€N aTaiiibl, erep apbip we T* Tiz0e yuIiH
MbIHay (Qo, ®, ho) |=*(p, €, Y) opbiHmanareiHaai peQ xone acH* Oap.
Oxkynbr skanracteipyiisl JICA — opOip Kipic Ti30eciH COHbIHA JCiiH
OKHUTBIH aBTOMaAT.

111.2.3.2-nemma. Erep M =<Q, T, qo, F, H, ho, -, 4, 1, 6> JICA
0oJica, OHJIa OFaH YKBUBAJICHTTI OKY/IbI xanracTeIpyibl JICA M' 6ap.
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111.2.3.1-meopema. Erep L=L(M) keii6ip JJCA M ymiH, oHzaa
L=L(M") keii6ip ICA M' ymrin.

AKBIpJIBI aBTOMATTap YIIIH JETePMHUHAI >KOHE OelaeTepMuH/II
MOJEAep] TAHUTHIH TiAAEP TOOBI SKBUBAJCHTTI €KCHIIT1 JTQJICIICHTCH.
OcbIHJall PKBUBAJIEHTTUIIK CTEKTI aBTOMATTap YIIIiH *OK. [lerepmMuni
CTEKTI aBTOMATTap KOHTEKCTICI3 TUIAEPIIH TEK Keuoip aeTepMHUHIL
KOHTEKCTICI3 TUIJEP JEM aTalaThiH 1IKUBIHAPbIH FaHA TaHUIbI.

111.2.3-mb1can. {xx" : xe{0,1}*} Tini M GelinerepMuHAi CTEKTIK
aBTOMaTIIeH TaHbUIagel. Metimi M = <Q, T, Qo, &, H, ho, -4,L, § >,
MYHJIa Q :{C]1, qZ}, T = {O, 1}, H :{A, B, C}, Jo = (u, ho = A, Ae H*
XKoHe O:
aau, 0, A) = {(q1, BA)}, 8(au, 1, C) = {(au, CC), (g2 4
)}
6(q1, 1, A) = {(q1, CA)}, 8(a2, 0, B) = {(92, 1)},
5(qs, 0, B) = {(d1, BB), (42, 4)}, (a2, 1, C) = {(q2, 4
)}
5(qs, 0, C) = {(gz, BC)}, 8(qs, 4, A) = {(g2, )},
(a1, 1,B) ={(a1, CB)}, (g2, 4, A) = {(a2.4)}-
Bipax, {xx" : x€{0.1}*} Tinin emw6ip JJCA Tanu anmaisl.

111.2.3-Tanceipmanap:

1. {(01)" : n>0} T1ima  TamuteiH  JICA  KyYpBIHBI3.
M=<{qo,01,02,03,94,95,96},{0,1},00,{q0}.{Z,0},2,6>,  kipic  Ti30e
000111 GonchIiH.

2. {a"b" : n>0} Timiz rtamuteiH JICA KypeIHBI3. Meimi M =
<{00,01,92}, {a, b}, o, {90}, {ho, @}, ho, 4, L, 6>, am kipic Tiz0e
aabb.

3. {re{a, b, c}*: 2|da = |7b+]|7c, |7a>|7b} Tinin TanuTHIH
JCA o6onceiH. M = <{Q0,91,92}, {a,b},do,{q0}, {ho, a}, ho, -4, L, 5>,
an xipic tiz0e abbccc 6ochiH.

4. {owwr &{Kk, L}*} tinin ranuteia JJCA KYpBIHBI3.

111.2.3-cypakrap:
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1.{a"b"a" : n>0} u {ab'a™ k>0, 1>0, m<20} Tini nmerepmuHmi
CTEKTIK aBTOMATIICH TaHbLIa Ma?

2.{a"vmc": n>1, m>1} N {@a"b"c™ n>1, m>1} Tim agerepMUHII
CTEKTIK aBTOMATIICH TaHbLIa Ma?

3. {rc{ab,c}*: |da # |dpb Hemece|dp # |7} Tim merepmuHmi

CTEKTIK aBTOMATIIEH TaHbLIa Ma?
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II1.3. Konrekcrici3 Tisiaepain Kacuerrepi

111.3.1. Konmekcmiciz zpammamuxanap yx#caone cmekmi
aemomammapovly, IK6UBAIeHMMIIZ]

byn mnaparpadta KOHCTEKCTICI3 TrpaMMaTHKajlap MEH CTEKTI
aBTOMATTapAbIH DKBUBAJIECHTTUIII KapacThIpayiajibl, oJiapra

OailyIaHBICTBI MbICaJafap YCBIHBUIAABI, TamchipManap Oepiieni >KOHE
cypakrap Koibuiazasl [1-4, 6-9, 11-13, 15-21, 24, 27-34].

Konrekcriciz rpammarukanapmer (KI') Tynpipeslarad Tiagep TOOBI
crekTi aBroMarrapmeH (CA) TaHbUIFaH Tijjep TOOBIHA JAJI KEJICTiHIH
kepceryre Oomamel. byn Oepiiren  Kb-rpammartukara — colikec
oernerepmunal CA Typrb3y »koHe KepiciHme CA-ka coiikec Kb-
rpamMmaTuka Kypy kepek. OJ1 yIIiH Kejiecl aHbIKTamanap bl Oepeiik:

I11.3.1.1-anvikmama. G = <N, T, P, S > Kb-rpammarukacel &-
epedicenepciz (HEMece KbicKapmaiimsii) STl aTajaaubl, erep:
1) 1o P XUBIHEI £-epeKeIep Il KAMThIMAIbI,

2) no Tek Oip raHa e-epexe S — € Oap xoHe S OcirepmuHaibl P
JKUBIHBIH/IAFbI KAJIFaH epeKeiepie Ke3aece .

I11.3.1.2-anvikmama. Kenetimineen CA-aémomam nen  MBIHA
OHABIKTHI aiitanel M =< Q, T, Qs, F, H, ho, -4, L, 6>, myHna o —
Qx(Tu{e})xH* >KUBIHBIHBIH aKBIPJIBI IMDKUBIHBIH QXxH™* KUBIHBIHBIH
OapJIbIK 1MDKUBIHIAPBIHBIH aKbIPJIbl JKWBbIHBIHA O€WHenelal, SFHU O:
Qx(Tu{e})xH*— HQxH*), I(QxH*) — QxH* KUBIHLIHBIN OapIIbIK
IMDKUBIHAAPBIHBIH, JKUBIHBI, ajl KajfaH Oacka CHUMBOJAAp OYPBIHFBI
MarblHAChIHA e 00JIaIbl.

Kenelitiiren CA-aBTomMar YIIIiH KECKIH MEH OChbl aBTOMAT TaHUTHIH
Tu1 oneTTert CA-aBTOMaTTarbl CUSIKTHI aHBIKTAJIaIbl.

II1.3.1.1-nemma. Erep L(G) — xontekcti-060oc Tin [ petibaxmuoiy
HopMmanael mmimimiageri G = <N, T, P, S > rpaMMmaTukacbIMcH
tynbipbuica, onga L(M) = L(G) Oonareinmait Ociimerepmubmi CA-
aBToMat M Gap Oomnassl.
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Janenoey. Aiitaneixk M =< Q, T, gs, F, H, ho, -4, 1, > CA-
aBromat OoJickiH, myHzaa 0: Qx(Tu{e})xH—I(QxH*), Q = {q}, T=T,
s =0, F =9, H=NUT, hp =S, an 0 aybicy (QyHKIUACH ObLIAM
AHBIKTAJIaIbI:

(1) 6(q, t, A) = {(q, t)} ek xaHa cox xarmaiina, Kamad A—>tteP
keitoip AeN, teT, teN* ymis;

(2) 6(q, t, t) ={(q, €)} 6apabik teT yurin.

bi3 keitbip M>1 >xoHe N>1 yuIiH MbIHaHBI KOPCETKIMI3 KeJei:
A="®m Tek KaHa KOHE TEeK KaHa COJI Xaraaiaa, kamas (J, o, A) |=” (q, &,
€), IFHU

Imm>1 & A="e ) < 3In(n=l & (4, o, A)F (g, & )
(1I1.3.1.1)

Kemxinikmi scagoati M OOMBIHIA HHIYKIIUIMEH JQJICIACHEI].

Hnoykyus 6aszuci. Meim A="w 6oxceiH. Erep m=1 xoHe o=t
1. ti (k=0), onma (Q, t1... tk, A) F(Q, ta.. t, ta.. te) F(q, & €).

Hnoykyusnvly xadam. AWTtaneik, keibip m > 1 ymin A=>"o
OoJicklH. By mbIFapbIMHBIH OipiHIIi KagaMbl opOip mi<m, 1< i<k
KOHE X1 ... Xk = ® yuIiH MbIHA Typae A=Xi ... Xk 0omaasl, MyH/a
Xi=>MiX; .

Erep XieN, onna naayknus 0oJpkambl OoWbiHIIa (4, Xi, Xi) |=*(q,
g, €). Erep X; = xieT, onna (q, Xi, Xj) |=(q, €, €).

Ochl TakThUTap Ti30eriH OipikTipinm MbeHAHBI ((, ©, A) |=+(q, €, €)
anyra 0oyiajibl.

Kemxinikminik wiapmol n OOUBIHIIA UHAYKUHUSIMEH JA9JICJACHE/].

HUnoyrkyus 6asuci. Metini (Q, o, A) |=” (g, &, €) 6onceiH. Erep n=1,
oHJa ®=¢ xoHe A—>eeP, sruu erep ((, , A) |=+ (q, €, €), oaga A
=" JoIeaaCH/II.

Hnoyxkyusanoly Kaoam. AWTanbIK, OapiblK Ni<N YVIIIH MbIHA
kateiHac (¢, ®, A) |= "i(q, &, €) opsinmanca. Couga CA-aBTomatr M
»KacaraH OipiHIN Kamambl (, ®, A) |= (q, o, X1 ... Xk) Typae 00yybl
Kepek, coHbIMeH Oipre, 1<i<K sxoHe ® = X1 ... Xk yuri# (d, Xi, Xi) |=”i(q,
g, €). An A—>Xi1.. XkeP, uHayknusislk Oomkam OolbiHma XieN
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yurin Xi=*Xi xxone Xie T ymin Xi=%;. bynan G rpaMMaTHKacBIHIaFbI

A GeiiTepMuHangaH o Ti30€CiHIH MIBIFAPbIMbI Oblaia 0oJaabl:

A= X1... Xk
=* X1 ... Xk1Xk
=* X1 ... Xk1Xk

2% X1 ... Xk Xk = @
(IT1.1) TYKBIpBIMBIHAH MBIHAY IIBIFAJABI S=>'® TEK KaHa JKOHE
TEeK KaHa COHJa, KamaH (J,»,S) |=+(q,s,s). Conppikran, L(M)SL(G).

II1.3.1.2-nemma. Erep L(M) tini M =<Q, T, gs, F, H, ho,4,L, 6>
CA-nien tanbuica, onaa L(G) = L(M) Gonateianaii Kb-rpammatuka G
Oap Oomassl.

Janenoey. G =<N, T, P, S>rpaMmMaTUKachlH ObLTail TYPFBI3albIK;

) N={@, A p)} qeQ, peQ, AcHU{S};

2)T=T,;
3) S —(qo, Xo, q) € P xe3 kenren qeQ);
4) g1, B1, Ba,... , Bm € 6(q, a, A) OonaTeiHmaii Ke3 KeareH

0=01,02,...,dm+1=p€Q, xe3 kemren ac(Tu{e}) xoHe Ke3 KeIreH
A,B1,By,....BmeH YHIiH (Q,A,p)—)&(ql,B1,QQ)(Q2,Bz,q:g)... (qm,Bm,qm+1)eP
(Erep m=0, onna g1 = p(pe)€d(q, a, A) xone (q, A, p)—>acP).

II1.3.1-meopema. KoHTEKCTI-00C TpaMMaTHUKAJIAPMEH TaHbUIATHIH
TUIEP TOOBI CTEKTI aBTOMATTAPMEH TAHBUIATBIH TLIAEP TOOBIMEH 97
COlKec KeJel.

Honenpney I11.3.1.1-nemma mewn I11.3.1.2-1emmanan mibirabl.

I11.3.1.1-mbican. Metim Kb-rpammaruka G=<N, T, P, S > GepiiciH,
myama N={S,4,B}, T ={a, b} xone P={S—aB, S—bA, A—aS,
A—DbAA A—a, B—bS, B—~aBB, B—b}.

Keneci 6elierepMuH/I1 CTEKTIK aBTOMAT TYPFbI3yFa 00saabl

M=<Q,T,qs, F,H, ho, -4, 1, 6>,

myHaa Q = {qi1}, T={a, b}, F=0, qs =01, H = {S, 4, B}, ho = S, an
aybICy (PyHKIMSICHI O ObLIail Oepiiiei:
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o(a1,a,S) ={(01, B)}, cebedi S—aB € P;

o(q, b, S) ={(01, A}, cebedi S—bA € P;

501, a, A) ={(q1, S), (qie)}, ce6e6i A—>aS € P xone A—>a e P;
0(q, b, A) ={(q1, AA)}, cebebi A—>bAA € P;

5(qu aB) = {(q1, BB)}, ce6eGi B—>aBB < P:

5 (01, bB) = {(q1, S), (g1 &)}, ce6e6i B—>bS € P xone B—b e P;

1-teopema Ootibiamma L(M) = L(G).

II1.3.1.3-nemma. Erep L(G) mimi G = <N, T, P, S> Kb-
rpaMMaTHKachIMEH TyAbIpblIran Oosca, ouaa L(M) = L(G) Oonatsingai
keHeuTinren CA-aBromat M 6ap Gosabl.

Manenoey. Avitansik M =<Q, T, qs, F, H, ho, -, 4, L, 8> — CA,
myaga Q={q,p}, T=T,0s=q, F={p}, H=NUTU{S$}, ho =9, an
aybICy (DYHKITUSCHI OblJIal aHBIKTAJIA bl

(1) capnwik teT ymin 6(q, t, €) ={(q, t)} — Oy xagamaapaa xipic
CUMBOJIIAPBI CTEKKE KOIIipiaei);

(2) xeiibip Oetitepmunan AeN sxoHe #eH* ymin erep A—>neP,

ouza 8(q,e,1)={(a, A)};
(3) 8(q, &, $S)= {(p, €)}-

M aBToMaThIHAAFkI ecenTey ypaici M aBToMaThIHBIH KipiCIHAET1
TEPMUHAJABIK  Ti30eneH  OacTalaTblH  KOHE S OacTankbl
OoeriTepMUHAIMEH agKTanaThlH G rpaMMaTUKACBIHIA OH IIBIFAPBIMIbI
Tiz0enepal KypyaaH typanabl. N OolbIHIIA WHAYKIUS OOWBIHINA
MBIHAHBI A9JIENACMI3

S=*pyA y=" pxy inecripeni (g, xy, $) F*(q, y, $7A) (I11.3.1.2)

Unoyxyusa 6asuci. Erep n=0, onma aBromar M 06ip Kagam nda
’kacaMamabl.

Hnoyrkyusanvly kaoam. AWTANbIK, N-HEH Killl mapaMeTpiepaiH
Oapinelk Mommepi ymin (I11.3.1.2) opsmpananel. nAy=pnfy=""pxy
nen »kazyra Oonanbl. #7ff Tiz0ecli TeK TepMHHaJl CHUMBOJIIapAaH
typansl Aeaik. Conna #nf=x xoue ((, xy, $) |=*(q,y,$11,b’) |=(q,y, $nA).
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Erep nfeT*, ouna np= nBh nen xazyra 6omansl, MmyHaa B — €H
oy  Oeiirepmunan. (I11.3.1.2)  OGoiteiama  S=*pyBhy=""1pxy
meirapeiMaapeinad (g, xp9$) |=*(q, hy,$nB) Tysingaiasl. CoHbIMEH
Oipre, MYMKiH OOJIaThIH TaKTijep Ti30€r1 MbIHAY Ja 00abl:

(0, hy, $1B) F* (q,y, $1Bh) E (q, ¥, $1A).

bapneik n ymia (I11.3.1.2) akukat aenm KOPBITHIHIABLIANMBI3.
(q,e,$9) |=(p,a,8) oonranapikTad, L(G) € L(M) opsinganamsl.

Kepi tyxbipeimast, stau L(M) € L(G) ekenairin gomenaey yii

(q, xy, $) |=”(q, y, $17A) inectipeni nAy=>*xy  (I111.3.1.2)
by TY:KBIpBIM N OOMBIHIIIA UHAYKIUSMEH TJIEIACHE ]
Hnoykyus 6azuci. N=0, TyKbIpbIM aBTOMATThI OPBIHIAJIAIbI.

Hnoyrkyusnvix kaoam. Mewini (I11.3.1.2) TY>KbIpBIMBI OapJIbIK N<M
ylIiH opbelHAamaael gemik. Erep M aBToMaThIHIAFbl CTEKTIH
TeOeCiHAerl CUMBOJ OeiiTepMuHan 00yica, OHAA COHFBI TAKT O aybICy
(GYHKIMICH aHBIKTaMachlHBIH (2) epeke OOMBIHIIA OpBIH/IAIAJIbI.
Conapikran on 6sutait (4, xy, $) F™ (, v, $178) F(q, y, $17A) 601ams,
myHna A—pEP. Erep nf Tizbeci OedTepMUHANIIBI KaMThICa, OHJA
UHAYKIUSAIBIK O0JkaM OolbiHIIA 77Yy=>*XY. Ocbinan nAy=npy=>*xy,
TYKBIPBIMJIAJIFaH OCHI.

(II1.3.1.2) TYXBIPBIMBIHBIH JepOec JKargald peTiHIe MbIHA
katerHac (4, o, $) F*(q, & $S) inecripeni S=*w. M aBToMaTH ©
T130€CIH TAaHUTHIH OO0JaJbl TEK KaHa JXKOHE TE€K KaHa COHJa, KallaH
MbIHay opsiHganca (¢, o, $) |=*(q, g, $9) |=(p, €, €), OCBIJAaH MBIHAY
meiranel L(M) € L(G). Consimen, L(M) = L(G).

I11.3.1.2-mbican. ['pammatuka G yIIiH MIBIKIATBl aHAIU3ATOP
typreizambiz. Meimi M = <{q, r}, 7, q, {r}, $ H, —, =, L, 6>,

KEHEUTUITeH CTEeKTIK aBTOMAT, MyHJa O OblIall aHBIKTala Ibl:
(1) 8(q, b, &) = {(q, b)} 6apasik be{T, +, *, (, )} yuwuin;
(2) (g, &, T*F) ={(q, E)}; o(q, &, T) = {(q, E)};
(g, &, T*F) ={(a, T)}; 8(a, &, F) ={(q, M};
(0, €, (E)) = {(a, F)}; 3(a, &, @) = {(a, F)};
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(3) 8(a, & $E) = {(r, &)}.
Kipic a+T*T ymin M Takthuiap/iblH MbIHA Ti30€T1H OPBIH AN IbI:
(g, a +T*T, $) F (q, +T*T, $a) F
(q, +T*T, $F) E (g, +T*T, $T) E
(q, +T*T, $E) E(q, +T*T, $EY) E
(q, +T*T, $E*a) (g, +T*T, $E*F) F
(q,+T*T, SE*T) F (q, +T*T, SE*T*) k
(q,+T*T, $E*T*a) F(q, +T*T, $E*T*F) E
(q, +T*T, $E*T) E (0, +T*T, $E) F (q, &, ).
Kipic T*T*T ymia M TaHBIFBIIIBI YIIIH TaKTBUIAPABIH OPTYPJIi
Kol TI30€KTepiH kacal alaabl. bipak ka3plarad Ti30€K — OacTamKsl
KECKIH1 KOPBITHIH/IBI KECKIHT€ ayapaThiH JKaIFbI3 Ti30€K.

IIL.3.1-Ttanceipma. Kemnict KI' yurin CA TypFbI3bIHBI3:
1.G=<{a, b, c}, {A B, C, S}, P, S>,
P = {S—aAB, 4—aA| bB, B—>ACb|b, C—bA|Cc}
2.G =<{x, a, p}, {A, D}, P, {A}>, P = {A—x|Dx, D—Da|p}
3.G =<{a, b}, {A B, S}, P, S>,
P ={S —Aalalb, A—~AblajaB, B—Ba|b}
4.G=<{a, b}{AB,C}, P.{C}>, P={A—b|Cb, B—Aa|b, C—Bbla}.
5. G=<{x,y,.z},{X,Y,Z,S}P,S>,
P={S—Xx|Yy,X—Zz|z,Y—Balb,Z—vVy}

II1.3.1-cypakrap:

1.&-epexe nereH He?

2. 1'peitbaxThlH HOpMAJIABI MilllIMI Kajlail TYPFbI3bLIaIbI?

3.0xBuBaneHTTi CA typrezy ymin KI' kanpait mimimae 0oy
Kepek”?

4. KT tynbipateid Tingep CA TaHUTBIH TUIIEp TOOBIHA *KaTa mMa?

5.bepinren KI' G yunin keneiitiazres CA M meiHa L(M) = L(G)
OpbIHJAJIaThIH/Ial TaObIIa Ma?

6. MbIHa epexxepMeH OeplireH KOHTEKCTICI3 TpaMMaThKa O1p MOHI
Me:

1) S—aShS, S—bSaS, F—¢&?

2) S—ScS, S—8dS, S—aSh, S—i?
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3) S—ScT, S—F , F—FdF, F—F, F—aSbh, F—i?

4) S—F ,S—V , F—aabF a, F—aF aa, F—daaF db, F—-c,
V—aV a, V—bV b, V—dV d, V—aca, V—bch, V—dcd?

5) S—>FV ,S—>VF, F—aV a, F—>bV b, V—aF a, V—bF b,
F—g?

6) S—»FV ,S—V F, F—aV a, F—»bV b, V—aF a, V—bF b, F—
c?
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111.3.2. Konmekcmiciz zpammamukanapovly anzopummoix
npoonemanapbol

byn  maparpadta = KOHTEKCTICI3  TUIAEPIIH  aJTOPUTMIIK
npoOaemManapbl TaJIKbUIAHBLIAIbI, MbIcanaaap YCBIHBLIA/IbI,
TarcelpMaiap Oepisieni )oHe cypakrap Koibiianel [1-4, 6-9, 11-13, 15-
21, 24, 27-34].

1. Anzopummoix wewtinimoi npooaremanap
KonTekcricia  Tuigep  ymriH  OOCTBIK — mpoOJjieMachl  JKOHE
aKbIPCHI3CHI3BIK MPOOJIEMAChl ANTOPUTMIIK ICIITLITIM/II.

BocThIik po0OIeMaChIHBIH IS UTIMIT] KOHTEKCTICI3
rpaMMaTUKAJIapAbl KEATIPY aJTOPUTMIHEH IIbIFAlbl, aTan aWTKaHza:
L(G) tim 0oc emec coHfa koHE TeK KaHa coHna, Kaman G = <N, T, P, S
> rpaMMaTHKachlHIa OacTamkbl OeHTepMHUHAT S TYBIHAAUTHIH 00Jica,

arHM S—T, T€ T TypiHae eH Oonmaca 0ip epexe 6ap OoJca.

JleTepMHUHI1 CTEKTI aBTOMATTAP/IbIH YKBUBAJICHTTUIIK MPOOIeMachl
MISMITIM/IL, SFHU KEJIeCl TeopeMa aKuKar.

II1.3.2. 1-meopema. Kannait na eki JeTepMHUH/1 CTEKTIK aBToMaT M1
xoHe M2 Ooiteinmia L(M:1) = L(M2) pac Hemece oK 00JIaIbl.

KoHTekcTiC13  rpaMmaTUKanapAblH — aKbIPCBI3JBIK  MPOOJIEMaChI
aNTOPUTM/II MICIIUTIM/IL, SFHU KeJIeCcl TeopemMa aKuKar.

II1.3.2.2-meopema. Kannaii na Oip KOHTeKcCTici3 rpammaTtuka G
ootibiaIna L(G) aKbIpchI3 HeMece aKbIpJIbl 00J1a/Ibl.

KoHcTekceTici3 TIaepAiH TYUBIKThUIBIK Kacuertepi kenect 111.3.2.3,
[11.3.2.4, TI1.3.2.5 Teopemanap apKbLibl JJICIICHEI]:

111.3.2.3-meopema. Erep L — KOHTEKCTICI3 TUI Oosca, oHjaa L™ tim
JIe KOHTEKCTICI3 TUI OOJIaIbl.

Jlanenoey. Metini xontekcticiz G = <N, T, P, S> rpammarukacsr L
TUTIH TYABIPCHIH Jien anabliik. CoHma L* Ti1iH KOHTEKCTICI3 rpaMMaTHKa
Gi=<NU{R}, T, P U {R—SR, R—¢}, S > ryasipaasl, mynmaa SENUT.
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II1.3.2.4-meopema. Erep L1 xone Ly — T oninOuiHgeri KOHTEKCTICI3
Tiaep 6osica, onnaa Ly - Ly Tiai 1€ KOHTEKCTICI3.

Jlanenoey. L1 Tinin xoHTekcTici3 rpammaruka Gi1 = <Ng, T, P1, S1>
TYABIPCHIH, al Lo TUTiH KOHTeKcTici3 rpamMmMmaTuka G2 = <N, T, Py, S>
tyasipchid, myHaa N1 N N2 = @. Conpga Li-Lo TiliH MBIHA rpaMMaTHKa
Gk = <NiUN2U{R}, T, P1UP,U{R—S:S;}, R> Ttynbipansl, R
N1 UNLUT.

I11.3.2.5-meopema. FErep L; xome L, — T omnOuingeri
KOHTEKCTICI3 TUI OoJica, onna L1UL) ne KoHTeKCTICI3 T

Jlanenoey. Meiini L1 Tinin koaTekcTici3 rpammatuka Gi=<Ny, T, P,
S1> TynapipchiH, an Lo TimiH kKoHTEKCTici3 TpamMmatnka G2 = <Np, T, Po,
So> tymeipebiH, MyHma NiNN2 = @. Comma LiUL2 TimiH MbIHA
rpaMMaTHKa Gk = <N1UN2U{R}, T, P1UP.U{R—S1, R—S,}, R>
TYABIPaJibl, MYH/]1a R €N1UN2UT.

2. Anzopummoik wiewtinimciz npoonemanap
KoHTekcTicl3 TpamMmarukanap YOIIH — OlpHENe  aJlrOpUTM/IIK
HISHIIIIMCI3 TTpobemanap 6ap:

1. Bipmanoinix npoonemacwi: KI'-HbIH O1p MOHIUIITIH OUIIIPETIH
aNTOPUTMHIH O0ap OOJIYHI.

2. TytiblkmbLiblK npobiemacst: TULIIH KHBUIBICYFa (TOJBIKTHIPYFa)
OaMJIaHBICTBI TYMBIKTBUIBIFBIH OUIAIPETIH, SFHU €Kl KOHTEKCTICI3
TIIAIH KUBUIBICYBI (KOHTEKCTICI3 TUIMIH TOJBIKTBIPYBI) KOHTEKCTICi3
TUT OOJATHIHIBIFBIH OUIIIPETIH AJITOPUTMHIH 0ap OOJTYHI.

3. Tonvtkmuipyowvly 6ocmoulzbl (mypnaiivbliviesl) npoodiemacst. Til
TOJIBIKTBIPYBIHBIH OOCTBIFBIH OUINIPETIH aJrOpUTMHIH Oap OO0dyHI,
saran 1*-L(G) =0 ?

4. Kubinvicyovly 6ocmoeizvl npoonemacsi: exki KI' Gi xone G2
apKbUIbl TYBIHJAaFaH €Kl TiJ KUBUIBICYBIHBIH OOCTBIFBIH OUIIPETIH
anroputMmHiH 6ap 6oysl, sran L(G1) (1 L(G2) = g 2

5. Okeusanenmmik npobaemacst. ekl Gi xone Gz KI' Oip Tinmmi
TYILIPATBIHIBIFBIH OUTAIpETiH anropuT™MHiH 0ap 6oimysl, srau L(G1) =
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L(G2)? Conpaii-ak, erep rpaMMaTHKajiapAblH Oipeyi OH CBI3bIKTHI
rpamMMaTthka Oojica Jga Oyia  mpoOiiema  IIEHIUIIMCI3  €KEHIIr1
JIOJIEIIICHTEH.

I11.3.2-TancsipmaJgap:

1. L1 U L2 Tim1 yIIiH KOHTEKCTICI3 TpaMMaTHKa TaObIHBI3Aap, MYHIA
L1 Timi A—a, A—bA, A—cAA rpammarukacbkiMeH, ain Lo timi A—aB,
A—cB, B—aA, B—bA, B—¢ rpaMMaTHKachbIMEH TYbIH AN IbI.

2.Koncrekcrici3 rpammatuka N = {A, B, C}, S=A, T ={a, b, c},

P = {A—aB, B—aB, B—b, B—bD, D—d, D—dD, A—aD,

A—a}> MeH 5KBUBAJICHTTI CTEKTI aBTOMAT TYPFBI3BIHBI3.

3. Komncrekcrici3 rpammaruka G={N,T,P,S} ymria L={AeN : A=¢}
YKUBIHBIH TYPFBI3aThIH AJITOPUTM Ka3bIHBI3.

4. L= {i+n*(i+n)} Tinin koHcTekcricis rpammaruka N={E, F, H},

T ={i, n, (, ), +,*}, S=E, P={E—E+F,F—>F*H, H—I, E—F,
F—H, H—-n,H—(E)} MeH 5KkBUBaJICHTTI CTEKTi aBTOMAT TYPFBI3BIHbI3.

5.Ke3 xkenren kontekcricis rpammatuka G ymin L(G) 6oc
CKCHJIITH aHBIKTAUTBIH aJITOPUTM KYPBIHBI3.

6.MpiHa S—AB, A—Aa|bB, B—a|Sh epexxenepMen TybIHIaWTBIH
KOHTEKCTICI3 TULII Ka3bIHbI3.

7.(ab)"(ca)*b"+2(abc)*, n>0 TimiH TYOBIpATBIH KOHTEKCTICI3
rpaMMaTUKaHBI TYPFBI3BIHBI3.

I11.3.2-cypakrap:

1.Mpmma S—T[T+S[T-S, T—-F|F*T, F—alb exenep xkanpgaii
rpaMMaTHKara KaTaibl?

2. MeiHa S—A+B|B+A, A —a, B—b exenep kangai rpaMmmaTukara
Karaapl?

3.G = <{A, B}, {0,1}, {S—0A|1S|e, A—0B|1A, B—0S|1B}, S>
rpaMMaTHKaCchIHA DKBUBAJICHTTI aBTOMAT KaJlakl TYPFI3bIIAbI?

4. MpiHa epexenepmen E—E+E|E*E|(E)|i Oepinren rpammarnkara
SKBUBAJICHTTI CTEKTIK MaBTOMAT TYpFbI3yFa 0oja mMa?

5.5—-AB, A—AabB, B—al Sb epexenepimen Oepinren
rpamMMaTHKara SKBUBAJICHTTI CTEKTIK aBTOMAT TYpFhI3yFa 00sa ma?

6.G=<{AB}, {0,1}, {X—0A[1Sc}, {A—O0B|1A}, {B—0S[1B}, S>
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rpaMMaTHKaChIHA SKBUBAJICHTTI CTEKTIK aBTOMAT KaJlald TYPFbI3bLIA bI?
7.MpiHa epexenepi E—E+E|E*E|(E)|i 06ap rpammarukara
HKBUBAJICHTTI CTEKTIK aBTOMAT TYpFhI3yFa 0osa ma?
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IV. KOHTEKCTI TIVIAEP
IV.1. KonTekcTi Tigepai TyaAbIpyIbI MeXaHU3M/Iep
IV.1.1. Konmexcmi cpammamuxanap

byn OesniMIie KOHTEKCTI TUIAEP KapacThIpbUIaAbl, OJapAbl TYIbIPY
KOHE  TaHy  MexaHu3Mmjepi  Oepiiedl, OCbl  MEXaHU3MIEP/IiH
SKBUBAJIECHTTUIITT KOPCETLIE/I KOHE KOHTEKCTI TUIIEP/IIH aJIrOPUTMIIK
npoOJsieManapbl TaJKbUIaHAbI, MbICAJIA/IAp YCHIHBLIAbI, TallChIpMasap
Oepineni koHe cypakTap Koubutaasl [1-4, 6-9, 11-13, 15-21, 24, 27-34].

KoHTekceTi TinaepliH TyAbIPYIIbl MeXaHu3MIepl peTiHae |-
TUINTET1 TpaMMaTuKamap OoJajsl KoHE OJap KOHTEKCTI-TOyeN Il
(koHTekcTi) TpamMmaTukaimap gen  aramaael.  Ouapra  Tikenei
KypayIibljlap IpaMMaTHKaJaphl jKOHE KbICKAPMaWTBIH I'paMMaTHKaJap
xkataabl. KOHTEKCTI TUIEp/iH TaHBIFBIII MEXaHU3MJIEpl PETIHIE
CBI3BIKTHI IIIEHEYJICHIeH aBTOMAaTTap 00JIa Ibl.

IV.1.1.1-anvikmama. Konrekcti rpammatuka G = <N, T P, S>
TIKEJEH Kypayliblaap TrpaMMaTHKackl O0o0Jyiajibl, erep OHBIH opoip
epexeciHiH Typi MbiHagai nA0—nabe P, myana AeN; n, 0 (TUN)*;
ac(TUN) ™ 6oica.

IV.1.1.1-mbican. Meiini rpammatuka G = <N, T, P, S> GepiiciH,
N ={S, A, B,}, T = {a, b} xone epexenep >xubiabl P MbIHaTIAP OOJICHIH:

S—ASBA, S—AbA, A—a, bB—bb, AB—BA

byn G rpammartukachkl — TIKeNleW Kypaymibliap TI'paMMaTHKaChl
OoJaIbI.

IV.1.1.2-anvikmama. Konrekcti rpammatuka G = <N, T, P, S>
KbICKapMa#WTBIH (Noncontracting) rpamMmMartukackl 0OJIaJbl, €rep OHBIH
opOip a— € P TypiHJETi epekeciHe MbIHAIAl MEKTEYJIiK Koiblica |a
< |pl, myraa a, fe(TUN)™.

1V.1.1.2-mbican. MbiHa epexxenepMeH rpaMmMaTrKa OEpiICiH:

S—TS, A—a,

S—US, TA—AAT,
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S—b, UAb—D,
Th—AD, UAAA—AAU,
By rpaMMaTiKa KbICKApMAMTLIH rpaMMaTHKa eMec, ce0ebi COHFbI
YIII €perke KOMBUTFaH TaJanTarsl TYPJe eMec.

Meiini konTekcti rpamMmaruka G =<N, T, P, S> GepuiciH, coHpa:

1) Erep G onH xarel 0OC €pekeHi, SFHHM MbIHA A—€ TypJeri
epeKEH1 KaMThIMaca, OHJa 0J1 KbICKAPMAWTBIH IpaMMaTHKa 001 Ibl.

2) Erep G oH »xarbl 0OC epekKeHi, SFHU MbIHA A—€& TypJeri
epeKeHl KaMThICca, OHJAa OJ1 KhICKapaThlH TpaMMmaThka 6ojaasl. MyHa
IIBIFAPBUIATBIH epekenep Ti30eciHiH Y3bIHABIFRl K KamambiHad (K+1)
KaJlaMbIHa 6TKECH Ke€3/1¢ KbICKapThLIA IbI.

IV.1.1.3-anvikmama. KoHTekcTi rpaMmaTHKajdapMeH TybIHAaFaH
TUIJIEp KOHTEKCT1 TUIJEp JIeN aTajiajibl.

IV.1.1.3-mbican. Metini KI' G = <N, T, P, S> 6epincin, MmyH/a:

1.P = {S—aSBClabc, ¢B—BC, bB—bb, bC—bc, cC—cc},
N={B, C, S}, T={a, b, c}. Conna G rpamMmmMaTHiKachl Kejieci HIbIFapbIM
S—aSBC—aabcBC—aabBCC—aabbCC—aabbcC—aabbcc  apKblbl
L(G)={a'pb"¢c": N21} KOHTEKCTI TiNNiH TYABIPAMIBL.

2.P = {4—aAB, A—Abc, bB—bbc, cB—Bc}, N = {AB,C}, T ={a,
b, ¢} Ooncein. Conma G TpamMmaTMKackl Kejleci IIbIFapbIM Ti30eri
A—aAB—aabcB—aabBc—aabbcc  apxpuiel  L(G)={gp'c": N1}
KOHTEKCTI1 TUIIH TYJbIPabl.

3.P = {S—ShaS, S—ab, aS—b}, N ={S}, T = {a, b} OGoacwH.
Conna G rPaMMAaTHKACHI KeJecl HIbIFapbIMIAp Ti30€er1
S—SbaS—abbaS—abbb,  S—SbaS—abbaab  apkbpulbl  MBIHaAAN
L(G)={a'pb"¢c": N21} KOHTEKCTI TiNiH TYABIPAMIBL.

4.P ={S—~A4ABA, B—~ABCA, B—b, bC—-bb, AC—DC, DC DA,
DA—-~CA, A—-a}, N ={A B, C, D}, T = {a, b, c}. Conna MbiHa
tybiHgaral  L(G)=2{g3"p"¢": n21} Tini koHTEKCTI 60TaMIBI.
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boc Ti30eci3 TiinAl TyabIpaThiH Kailichbl OIp KOHTEKCTI rpaMMaTHKa
YIIIH  DKBUBAJEHTTI  KbICKADMAWTBIH  TrpamMaThka  TYpPFbI3yFa
OOJATHIHABIFBIH KOPCETEHIK.

Meiini kontekcti rpammatuka G = <N, T, P, S> OepiiciH.
['pamMmaTukaHblH 00C Ti30€ MIBIFAPBUIATHIH OapiblK OedTepMHUHAT
CUMBOJIIAPBIHBIH JKUBIHBIH KeJecl

W= {A: A—¢ € P},
Wh+1=Wn U{B: B—¢ € P, ¢ € Wr*}
’KUBIHIAPBIH €PEKIIIENICT TYPFhI3aNbIK.

CoHaH KeiliH SKBUBAJICHTTI TPaMMAaTUKaHbIH €PEXeJIepiH €Ki dTanTta
TabaMbI3:

a) aJfallKbl T'PaMMAaTHKAChIHBIH P >KMBIHBIHAH OH JKarbkl 00C
epexenepai xkosambiz: P1 = P \{A—¢: A—¢e €P};

0) amramKbl rpaMMaTUKaHbIH opOip A—¢@eP epexecinen Wh
KUbIHBIHA MBIHA P2 = {4—¢'| A—¢€P1; ¢=¢1Bp2|BEWn; ¢'=¢1Bp2}
epekecl apKbUIbl €HI'eH OCUTepMHUHAIIBI )KOWFAaHHAH KeHiH xaHa A—¢'
€PEXKECIH ajlaMbI3.

Wh KHUBIHBIHA JKaTaThIH opOip OciiTepMuHAN YIIiH 0) MyHKTICiH
kahitaman, G = <N, T, P, S> rpamMMarukachblHa SKBHUBAJCHTTI
rpaMMaTHKa ajlaMbi3.

CoHbIMEH, Kellecl TeopeMa OPbIH alabl.

IV.1.1.1-meopema. OpOip KOHTEKCTI rpaMMATHKa KbICKaApMalThIH
rpaMMaTrKa 0oajbl.

IV.1.1.4-mbican. Meiimi G rpamMMmartuka MbIHA e€pekeliepiMeH
OepuICiH:
S—AbA|cAb|Bb
A—aAble
B—AA|a
Cona MbIHANap/IbI TYPFBI3Y KEpek:
1) e3iHeH O0c Ti30€ € MIBIFAPBIIFaH OCHTEpMUHAIIAD KUBIHBIH,
2) aJIFaIiKbl rpaMMaTHKara 9KBUBAJICHTTI IpaMMaTHKAHBI.
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I'pamMmmaTukamarel  ©31HEH OOC  Ti30€  IIBIFATBIH  OapJIbIK
OelTepMUHANIAPIBIH KUBIHBIH TYPFBI3Y YIIIH KeJieCl >KUbIHAAPIbI
CPEKIIIEIICHIK:

W1={4: A—¢ € P};
Win+1=Wm U {B:B—¢ € P, § € Wn *}.

biz 4—¢& € P epexecine ue 001y cebeOTi, 4 OeHTEepMUHAIBIH
KaMTUTBIH W1 = {A} )KUBIHBIH TYPFbI3yFa 00JIaIbI.

W, >KUBIHBIH TYpFbI3alibIK. A OelTepMUHATBIMEH B OeTepMUHAIIBI
OaitnanbickaH, sifHU B—AA wone A€W epexenepi O6ap. CoHABIKTAH
W>={A, B}.

W3 = W, ce6ebi Wi={B:B—¢ € P, § € Wn *} sxubIabI 60C 00Ia]IBI.

OH >karbIHJa 00C T130€H1 KAMTUTBHIH €PEXKEHI KOUBIN, MbIHA TYPET1
KbICKapMalThiH G1 TpaMMAaTUKACHIH aJIaMbI3:

S—AbA|cAb|Bb|bA|Ab|cb|b;
A—aAb|ab;
B—AA|A|a.

IV.1.1.4-anvikmama. Konrtekcti rpammatmka G= <N, T, P, S>
KypoaplHbIH HOpMauIIbl TinTiMiHae 00Jabl, €rep OHBIH SpOip MIBIFApbIM
epexeci MbIHA minmmMaepAiH Oipiaae OetineneHnce: A—BB', AB—A'B,
A—a, A—>AB', A—A', myuna A,A"\B,B'eN, aeT,

Ke3 kenren OepinreH KOHTEKCTI rpammartuka (Gp OOWbIHIIA OFaH
SKBUBAJICHTTI KOHTEKCTI (G2 IpaMMaTHKachiH, OJapiblH TYIbIpaThIiH
TUIAEp1 TeH OosiatbiHAal, KypoabIHbIH HOpMaJI/bI MIIIIMIHJIE TYPFbI3yFa
6omnanel, sran L(G2) = L(Gy).

IV.1.1.4-eckepmne. bepinren rpammatukaga Oip epexenep Oip
opbiHAa, Oipak Oacka peTneH KOJJaHbUIAThIH OlpHelle SKBUBAJICHTTI
mIbIFapbIM 007161, JlereaMen ne, Ke3 KeJreH Typjaeri TpaMMaTHhKa YITiH
€Kl IIBIFAPBIMHBIH SKBUBAJICHTT] €KEHIH JI9JICTICY 6TE KHUBIH.

1V.1.1.5-mbIcannap:
1. Meiini korTekcti rpammatuka G = <N, T, P, S> GepinciH, myHaa
P = {S—aSBC(labc, cB—BC, bB—bb, bC—bc, cC—cc}, N ={B, C, S},
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T = {a, b, c}. Conna rpammaruka G mbema kourekcti L(G)={g'p"¢"| N
1} TidiH Keeci MbIFapbIM apPKbUIBI TYIBIPAJIbI:
S—aSBC—aabcBC—aabBCC—aabbCC—aabbcC—aabbcc.
2. Meiini kontekcti rpammatuka G = <N, T, P, S> 6epuicin, myHaa
P = {4—aAdB, A—Abc, bB—bbc, cB—Bc}, N = {A, B, C}, T = {a, b,
c}. Conna G rpammarukacel KOHTEKCTi L(G)={ g'p'¢":n21} TiniH keneci
HIBIFAPBIM apKbUIbI TyAbIpanbl: A—aAB—aabcB—aabBc—aabbcc.
3. Meiini kontekcri rpammatuka G = <N, T, P, S> 6epiicin, myHaa
N = {S}, T ={a, b}, an P mbIna epexxenepacH Typaipi:
S—SbaS
S—ab
aS—
Conpa G rpammMartukace! MbiHa KOHTEKCTI L(G) ={ 5™ } Tinin keneci
IIBIFAPBIMIAP aPKBUIBI TYIBIPAJIbI:
S—SbaS—abbaS—abbb
S—SbaS—abbaab

IV.1.1-Tancbipmanap:
1. Epexxenepi MblHAJjaii rpaMMaTUKaMEH TYbIHJIAUTBIH TUL1 Ta0y:
S—Al
A—1A41|0A0|B
B—021|120C
C/—0C
C0—1
RI— 11
2. MbIHa TULITI TYABIPATHIH KbICKAPMANUTBIH TPMMATHKAHBI Ta0Y:
{owe{a,b,c.}": [0]a= |0 = |olc};
{we{ab,.c}: ol <ol <lol};
{oco: ve{a,b,c,}'};
{c"dc"dc": n>0};
{a'b'c:n=1}.
3.bepuren L= {a"™"c": » > [} TimiH MbIHa epexenepi Oap
rpaMMaTHKa TYJbIPATHIHBIH JTJICIICY:
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S—aSBC(Cl|abC
CB—BC
bB—bb
bC—bc
cC—cc
4. MbiHa epexernepi 6ap rpaMMaTuKa TyAbIPAThIH TUI1 Ta0y:
S—0AL
04—00A1
A—¢g
5 L= {0 we{a, b, c} xoHe ® TizOeciHiec a OpiliHIH CaHbI b
OpIIiHIH CaHbIHA JKOHE ¢ OpINiHIH CaHbIHA TEH} TUIIH TYABIPATHIH
KOHTEKCT1 TpPaMMaTUKaHbl TYPFHIZY.
Epexenepi MblHajall KOHTEKCTI TrpaMMaTHKa TYABIPATBIH Tl
ta0y: S—CD, C—aCA, AD—aD, BD—bD, Aa—aA, Ab—bA, Ba—aB,
Bb—bB, C—e, D—e.

IV.1.1-cypakrap:
1. Mbina epexenepi 6ap rpamMMaTuKa Kail TONKaA KaTaabl?
a) S—a|Ba, B—Bb|b
b) S—A4b, A—Aa|ba
c) S—0A1|01, 04—00A1, A—01
d) S—»A4B, AB—BA, A—a, B—b
e) S—adb, aA—aaAb, A—e
f) S—AB|ABS, AB—BA, BA—AB, A—a, B—b
h) S—abCl|aB, B—bc, bC—bc

2. Meiini xanFbi3 S OetepmuHansl, ym 1, 2, 3 TepMUHaAIBI KIHE
MbIHaJal epexerepl 6ap rpaMMarrka Oepuiciu:

S—0, S—S1, S—SS2, S—SSS3.

Connan oHFa Kapail OKU OTHIpbIT (Oip opinTi OKBIFAH KE3Ie OPEKET
CaHbI IIEKTEYJIi 00Ty KEPEeK) CO3/IiH rpaMMaTHKa A IIBIFAPYITYbIH Kajlai
TeKcepeMi3?

3. MbIHA TUI KaHIal TOIIKA JKaTaJIbl.

L = {13"*20": n>0}?
L ={a™"a™" : m,n >1};
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L={owo: o c {a, b}};
L={0'1U:i#j;i,j>0};
L(G) ={a'p'c": N21};
L(G) ={ap™}-
IV.2. KonTekcTi TLUIIEPAl TAHYIIBI MEXaHU3M/IEP

IV.2.1. Coi3eikmot — wieneynenzen agmomammap

byn OemiMae ChI3bIKTHI-IIeHeyneHreH apToMartapibie (CIIA)
KYpaMbl, KYPBbUIBIMBI >KOHE (DYHKIMSCHI KapacThIPbUIAJbl, OJAPIbIH
dbopManpl aHBIKTaMacChl, KECKiH1, TAKTBICHI KOHE TUIAEP/Al TaHy 9icTepl
KOpCeTUIel, MbIcaIalap YCBHIHBUIA/BI, TallChipMaliap Oepiieni KoHe
cypakTap Koubuiaasl [1-4,6-9,11-13,15-21,24-32].

Ce3bIKTHI-IICHEYJIeHTeH aBToMatTap (linear-bounded automaton)
OeiieTepMUHIl  aKbIpJbl aBTOMATTapFa YKcaiabl, Oipak oJapAblH
OacTueri Kipic TacmachblHa CHMMBOJIIAP/bI ’Ka3a ajajibl KOHE €Ki JKaKKa
Oip YSIIBIK OHFa HeMece OIp VSIIBIK COJIFa KbULKHU ayajibl. ChI3BIKTHI-
IIICHEYJICHTE€H aBTOMATTBIH KYPbUIbIMBI [V.2.1-cypeTTe KopCceTIareH.

Cox xaK OH kaK

MIETIHIH LIETIHIH
. Tacmna ..

Oeurici Oerici

| to ti- | ti ti+1 th-1 th —

bactuek
Kipic K

CHUMBOJIBI

A

ChIpTKBI | Backapy1ibr Tk

A
A 4

xKaj KYPBUIFBI Kal

IV.2.1-cypet. ChI3bIKTHI IICHEYJICHTEH aBTOMAT

IV.2.1.1-anbikmama. CpI3bIKTHI IICHEYJEHIEH aBTOMAaT MBbIHA
ouablk M =<Q, T,U, gs, F, -, 4, =, =1, 6> 6omaapl, MyHa:

Q — OackapyIibl KYPBUIFBI KYWJIEPIHIH aKbIPIIbI JKUBIHBI,

U — TacnansIKk CHMBOJIAAPABIH aKbIPJIbl XKUbIHBL, QNU =0,

T — KipiC CUMBOJIIAPBIHBIH aKbIPJIbI )KUBIHBI, T € U;
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Js — Oackapyiibl KYPbUIFBIHBIH aJFallKbl KyHi, Js€ Q);

F — Gackapy1ibl KypbUIFBIHBIH COHFBI KYH1JIEPIHIH XUBIHBI, F € Q;
,- — Tacna 6ackl ME€H COHBIH Oenrinerimrep, F,4eU, -,4¢ T,

k= — OACTHEKTIH COJFa >KbUDKUTBIHIBIFBIH KOPCETETIH apHayJibl

CUMBOJI;

- — OAacTHEKTIH OHFa >KbUDKHUTBHIHJBIFBIH KOPCETETIH apHayJIbl
CUMBOJI;

0: QxT—QxTx{w=,—»} — nmerepMuHAI CBI3BIKTHI IICHEYJICHICH

aBTOMAT YIIIiH.

0:  OQxT—-9(QxTx{w=,~}) —  OeciimeTepMuHAI  CBI3BIKTHI
IICHEYJICHTeH aBToMmaTr yiuiH, MyHAarbl 3(QxTx{wx-,—1}) xubIHbI
QxTx{w=,—1} )KUBIHBIHBIH OAPJIBIK 1IIKUBIHIAPBIHBIH KUBIHBI.

Ochiagan, erep ke3 keinreH (eQ sxonme teU ymia 8(Q, t)
OciiHeneyiHAe OIpJIcH KOem eMmec »dJIeMEHT O00jica, OHJIa CBI3BIKTHI
HIEHEYJIEHIE€H aBTOMAT OemepMunoi OOJaThIHABIFbI KOPIHE].

IV.2.1.2-anvikmama. CpI3bIKTBl I1IIEHEYJICHTE€H aBTOMATThIH
KCCKiHI Jien MbiHa (q, ¥, 1) YIOTIKTI aiTaabl, MyHJa:
(1) qeQ — Gackapyibl KYPBUIFBIHBIH aFbIM/IaFbl KYHi;
(2) y = Fttz ... thd — Tacnmamarer Ti30e tjeT, 1<j<n, erep y =
e, OHJA KipiC Tacmachl TOJBIK OKBUIABI JICIT €CENTENIIHE/] ;
(3) ieN — OacrtmekTiH 7 TI30€CiHIH COJI KaK IIETIHEH apa
KaIlILIKTBIFBIH KOPCETETIH HAaTypaJl CaH.
Erep (p, t, «)e€d(q, ti), teT, i >1, onma M aBTOMATBHIHBIH KaJaMBbl
MbIHaal OWMHapPIbl KaTbIHAC apKBLIBI Ka3bLIaIbl .
(9, Ftato ... tia ti tivae. to, 0) (P, F tato . tiat tisse. o, §-1).
Erep (p, t, »1)e0d(q, ti), teT, i < n, orgza M aBTOMAaTHIHBIH
KaJaMbl MbIHagall OMHAPIBI KAThIHAC apKBLIBI Ka3bLIaIbI |
(9, Ftato ... tia ti tivae. tad, §) Fm (P, Flato o tica ttisee. o, i+1).
|=|v| KaTblHacbl M aBTOMATBIHBIH (] KYyWl P KYWIHE aybICBII KOHE
OacTueri I-1r ySIbIFBIHAAFI tj CUMBOJIBIHBIH, OpHBIHA t CUMBOJIBIH
’Ka3bill, OHBIH OH JKAaFbIHJIAFbl OIp YsIIbIKA, KIpiC Ti30eci amFain
OpHaJacKaH ayMaKTaH IIBIKIaNTRIHIANH OO0JIbIN, conFa () HeMece OHFa

190



(=) KbUDKBIFAaHBIH Kepcereni. MyHa, erep aBTomar Oenriii 0OoJca,
OoHJIa |=|v| KaThIHAChIHAArel M opriH xa30ayra 00Jajibl.

OJIeTTEr1IeH, |= KaTBIHACBIHBIH K-TITbI 0apeorcecin |=k apKbLIbI, a
OHBIH PE(MIICKCUBTIK KOHE TPAH3UTHUBTIK TYHBIKTAIYbIH |=* apKBLIBI
oenrinenmis.

CHIA M tanutbiH L(M) Tinin Obutaii aHbIKTayFa 00J1a]1bI:
L(M)={r:ze T*&(qs,+74,1) F(q,Fa,i))&qeF&ae T*&1<i<n,n=|1|
+2}

JKanmpl aliTKaHAa, TUT TaHBUTAABI JIET aTajdajbl, €rep aKbIpJbl CaH
KaJlaM III1H/Ie K€3 KEeNTreH Ti30€HIH TUITe jKaTaThIHBI Typajbl CYpaKKa
Kayar OepeTiH alropuTM OoJica.

IV.2.1-eckepmne. Erep Mojemni ChI3BIKTHI-IIICHEYJICHT€H aBTOMAT
OoJIaTBIH MporpamMma xXazy Kepek O0ojca, oHJa oy OeiljeTepMuH/II
aBTOMAT OOJIAJIBI IEM €CeNTEeYy KEpEK.

IV.2.1-mbican. Kontekeri L(Gi)={a"b"a"} timiH TtaHy yIIiH
cbI3bIKTHI-IcHeYaeHreH aBTtomaTr (CIIA) Typfbi3y, erep KOHTEKCTi
rpammaTuka G1 MbIHA IIBIFAPBIM €pekeNiepiH KaMTUThIH O0oJica S—ACA,
C—ACBA, C—b,AB—KB, KB—KA, KA—BA, bB—bb,A—qa.

CIIIA >kyMBICBIH OCBI TpaMMaTHKaJa TOMEHACTINCH TYBIHIAWTHIH
aaabbbaaa tepmuHamger Ti3OeciH Tanmmay Ke3iHAe Kapay Kepek:
S—ACA—AACBAA—AAACBABAA—AAACBKBAA—AAACBKAAA—
AAACBBAAA—AAAbBBAAA—AAAbbBAAA—AAAbbbAAA—aAAbbbA
AA—aaAbbbAAA—aaabbbAAA—aaabbbaAA—aaabbbaaA—aaabbba
aa.

Mena a®b®alel (G1) Tis6ecinin kemeci epexenepi 6ap SKBUBAIEHTTI
rpaMMaTHKajia MIbIFApbIMbI MYMKIH OOJAThIHBI eckepy kepek S—aCla,
C—aCBa, C—b, aB—Ba bB—bb.

Mpiina Ti36enepai Tanbiran kezne CILA keckinaepin OeiHenenmis:

ao01 aaabbbaaa ao [ aoD g1aabbbaaa aoC agDaabbbaaadq; F... f

gq:DaabbbaaaA |= |=Daabq2bbaaA |= |=quaabbBaaA |= |=

DaaqybbBaad ... f g:DaabBBaaA F... FDaaq:bBBaad ... E

J2DaaCBBaaA |= |=DaaCBq2BaaA |= |=q2DaaCBaBaA |= |=
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DaqraCBaBaA |= |=quaCHHHBaA |= |=Dq2aCHHHBaA |= |=

02DcrunnnnA |=qz* |=q2aCHHHHHHa |= |=quHHHHHHH |= |=
SunnHHHHNO,

IV.2.2-eckepmne. Erep tanmanatein 1i30¢ L(Gi)={a"b"a"} rtimine
enOece, ouga CIIIA tanmayablH Ke3 KEJIreH OajdaMachIHIa TYMBIKTATY
KarmasTbiHa Kemnedi. Mpblcanbl, abaa Ti30eciHIH TalfaybIHBIH Oip
BapuaHThl  Kejecijeriaei:  Qiabaa |= |=q2DbaA |= FqubaA |= |=
g2DcaA |= |=qzaCaa |=q2SHHa |= |=SHHq2a — TYWBIK.

Nuannmanaer M=<Q, T, U, ¢s, F, F,4, «, -1, 8> CIIIA-MeH Kipic
Tiz0eciH Tany anroput™i 6: QxU—QxUx{i=, =}, reU*, |4 =1:

— y3uiaabrbl L+1 (L— anramker 7€ U* Ti30eciHiH Y3BIHABIFBI, OFaH
0ip kocwuiaabl — Kyi cumBoiibl (i) CIIIA-HBIH Oapiblk MYMKIH KECKiHi
KYpbl1aJibl. MyHaal KECKIHIEP KUbIH aKbIPJIbI;

— OChl KECKIHJEpJCH KalTalaychl3 TIi30CKTep Kypbuiagsl (9pOip
KECKiH KOpTexre Oip peT Kipeai). MyHai Ti30eKTep >KUbIHBI aKbIPJIbI.

(Qs, F7d, 1) keckininen Oacrtanbin ((, Fo-, 1)&QeF&aeT*&
1<i<n & n=|r|+2) kecKiHiHEe asgKTaJaThIH Ti30CKTEP/IiH IIHKUBIHBIH
epeKIIeIeHe 1.

Erep ocsl Ti36ektepaiy imringe CHIA-bIH )KYMBIC 1CT€Y BapUaAHTHIH
aHBIKTAUTBIHAAP TaObuIca, oHJAa teU* Tiz0eci aBTOMATIEH TaHBbLIAAbI,
Kep1 ’KaFjaiaa — TaHbLIMaIbI.

IV.2.1-Tanchipmanap. MpiHa TUIAI TaHUTBIH —OeiaeTepMUHI
CBI3BIKTBI-IIICHEYJICHT€H aBTOMAT TYPFBI3BIHBI3.

1. {a"n"c": n>1};

2. {a"b"c"d"™: n>1};

3. {(ab)"(ba)"(ab)": n>1};

4, {rct: te{a,b}*};

5. {te{a,b,c}*: |t]a<|t|b<|7[c};

6. {ooR: o € {a,b} & o = ab, o= ba};

7. {0"0™ o € {a,b}, n>1, m>1}.

IV.2.1-cypakTap: Mpma Tinal  OCMAETEPMHUHII  CBI3BIKTHI-
IICHEYJICHI'€H aBTOMATIICH TaHbLjIa Ma:
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1. {rct : te{a,b,c}*}?

2.{te{a,b,c,d}* : |t|a#|T|b, |T|c #|T|d} ?
3.{te{a,b,c}* : |t|a<|t|p< |7|c} ?

4. {ooR: o  {a,b} & o = ab, oRf=ba}?
5. {o"0o™ o € {a,b}, n>1, m>1}?
6.{3"p"c": N21}?

7.{a™b"a™o" : m,n >1}?
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II1.3. KonTekcTi TiJIepain KacuerTepi

111.3.1. Konmekcmi cpammamuranap mex col3blKmbl-
UICHEYICH2eH A6MOMAmMMmap IKEUEA1eHMMIZI

byn OeniMae KOHTEKCTI TUIAEPIH KaCHETTEepl KapacThIpbLIabl,
KOHTEKCTI  TpaMMaTHKajgap  MEH  CBhI3BIKTHl  IICHEYJIEHTeH
aBTOMATTapJblH SKBHUBAJICHTTII KOpPCETUIeAl, KOHTEKCTI TUIAEPiH
AITOPUTMAIK MpoOiemManapbl TalKblIaHAIbI, MbICajagap YCHIHBUIAJIHI,
TanicelpMasiap Oepiyieri koHe cypakrap Kowburaael [1-4,6-9,11-13,15-
21,24-32].

Kontekcri-toyenai rpammarukainapmen (KTI)  Tynaeipsuiran
TUIIEp TOOBI CBI3BIKTHI IeHeyJeHreH aBTtomatTapmeHn (CIIA)
TaHBUIFAH TiAJAEep TOOBIHA AOJ KEJETIHIH KepceTryre Oonanbl. by
oepiiren  KTI' coiikec Oeiinerepmunnai CIIA Typrbi3y koHE
kepicinme CHIA coiikec KTT kypy kepek.

II1.3.1-nemma. Metimi L(G) timi KTI' G = <N, T, P, S >-men
Ty nbIpbUIchH, oHJa L(M)CSL(G) Gonateinai oefinerepmunai CILIA M
Oap Oomassl.

Janenoey. bizre L(M) Ttimin tanuteiH M Oevitepmunni CILA
TYPFBI3y Kepek. M aBTOMAaThIH TYPFbI3y MEHJIIHIIIE KHBbIH OOJIFaH IbIKTaH,
OHBIH erKeW-Terkeiline Oepiamel, aBTOMAT >KYMBICHIHBIH CYJIOAChIH
KapacThIpaubIK.

AWTanplKk aBTOMAT TacIachl €K1 KOJJbl OO0JIChIH. bBipiHI
»KOJIJIa COHFBUIBIK OeNruierimiIeH oipre kipic tizdoeci 0onanbl, SsFHA
OIpiHII >KOJIJBIH 1lIiHAE H7- OOJiaabl, MyHJIa + >KOHE —I TacIlaHbIH
COJI aK >KOHE OH XaK IIeTiH Oenrijerimrep, v = t1 to ... th — Kipic
Tiz0eci, tie T, 1<i<n. ExiHmm o0 ecenTeyre nakaaaaHbUIaIbl )KOHE OJ1
MBIHA U = U1 Uz ... Un, Ui €N UTU{S$} Tiz0eni kamtuasl, MyHaa $ — 60c
VAIIBIKTBI TONTBIPFRINI, 1<Ii<n. CoHBbIMEH, Tacmaja MbIHA Tiz0emep
Kocarbl (7, v) Oojaapl. AJFalIKbl KCECKiHJE Kelleci KocakTap Tiz0eci
(%), (t1, 3),...,(tn, 3), (4,$) Oonampr.

CIHIA M xeneci Tyaplpy IpOLIeAypPaChH OPBIHAANIbL:
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1. Bacrankbl OeWTepMUHAIILIK CUMBOJ S E€KIHII YKOJJBIH €H COJ
JKAFbIHJIaFbl YAIIBIKKA OpHaIacabl;

2. Exiami xongan a—f € P GomaTeiHAal 1TI30€ 0 TaH1aJIbIHA B,

3. a 1mrizdect f Ti30eciHe aybICThIPbLIAIbI;

4. Erep |f| > |a|, omma ekiHmm »oJiga o-HBIH OH JKaFbIHIAFbI
CUMBOJIIAp OH »JKaKKa Kapal KbUDKBITBUIAJLI, MYHJa, erep Oy
TaclaHbIH COHBIH OENTUIETIIITEH achlll KETETiH 0oJica, OHAA TYABIPY
npoleaypacbl TOKTaiabl (apalblK CEHTCHIUAIABIK IIIIIMiI KipiCTeH
Y3bIH 0OJIMaYbI KEPEK).

5. 2-m1  KajgaMfa Kelly HeMece TYIbIpy MpOoLeIypachbiHbIH
KYMBICBIH asgKTay OeiaeTepMUHI1 TaH aIbIHAbI.

Tynpipy nporeypachIiHbIH MIBIFBICBIHAA OIPIHIII YKOJI QJTi 7 Ti30€CiH
KaMTbICa, a1 €KIHIII KO0JI S =¢* v OosaThIHAaW v TI30€CIH KaMTHIBI.
CIIIA OipiHII >KOJJBIH CUMBOJIIAPBIH EKIHII KOJIJIBIH COMKeC
CUMBOJIIAPBIMEH CaIBICThIpaibl. OChIFaH Opai:

1) erep OipiHIm >k0HE eKiHII Ti30eaepiH CHMBOJIAPHI Oipaei
oonmaca, sirau 7 # v, oaga CIIIA M 7 kipic Ti30eciH TaHbIMail TOKTaIbI
JIEN €CENTEeIIHE];

2) erep OipiHII >KOHE CKiHINI Ti30eepiH CUMBOJIAApbI Oipjaci
ooJica, sraM 7=V, oHja CIIIA 7 kipic T130€CiH TaHBIN TOKTAUIbI;

Erep 7eL(G), onna exinmi xoia 7 Ti30eciH KYpaThlH )KoHE KipiCTi
TauuThiH CIIIA M-HbIH Kagamaap Ti30eri O6ap Oomazawl. Jlonm comaii,
CIHA M 7 Ti30eciH TaHy YUIIH EKIHIII >KOJAa 7 TI30€CiH KypaThIH
Kagamaap Ti3oeri 6ap 6osybl kepek. ConbiMeHn, KTT G-ma S 6acTtanksr
OeiiTepMUHA CHUMBOJIIAH T TI30€CIH WIBIFAPATBIH IIBIFAPBIM OOJYBI
KEpEK.

I11.3.2-nemma. Erep L tim CILIA M-men Tansiica, ssau L = L(M),
ouna L tinin tyaeipare K31 G 6ap, srau L = L(G).

Janenoey. KTI' OGelitepmunangapel CIIA  ysmbIkTapasiH - TEK
aJIFAIIKbl )KOHE aFbIMJIaFbl KAMTYBIH FaHa €MEC, COJI )KaK HEMECEe OH KaK
KOpIl  YSIIBIK  TaclaHblH  IIeTIH  Oenriierimrepi  OOJaThIH-
OOMMaNThIHABIFBIH J1a kepceTenl. ConsimMeH katap, KTI-abiH Tacmna
merrepin oenrinerimrepi meH CHIA kyiinepi yiniH 0eiek CUMBOIAAPhI
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oonmMaitTeiHAbikTad, CIHIA kyinepi OeWTepMuHANIbIH O€NriIeyiH e
O0acTHeK acThIHAAFBl CHUMBOJIMEH KOCBUTYBl Kepek. Kaman Tiz0e
TepMHUHAIABI OOJIFaHMA, all &-myblHOAyea THIM CajblHFaHAa, Oy
CHUMBOJIJIap 0OC Ti30€ € ayBICTHIPBLTYHI KEPEK.

Meiini, L Timie tanuteiH CIHA M =< Q, T, U, Qs , F, F,4, «, -1,
0> OeplIciH xoHe e¢ L.

Enml angpiMen T* KUBIHBIHIAFB KaHAak-ga Oip Ti30€HIH €Ki
KOIlIIPMECiH OeWaIeTEepMUH/II TYABIPBIN, COHAH KEWIH OChl KOIIPMEHIH
oipinge CIIA M monenneneni. Erep CIIIA Ti30eHi TaHUTBIH OoJica,
ouga G rpaMmaTukachl ~ €KIHIII  KOIIPMEHI  TEepMHUHaJIbIFa
annanaeipaasl. Erep CIHIA Ti30eni TanbIMaWThiH Oosica, oHma G
IrpaMMAaTHKACHIH/IaFbl IIBIFAPBIM CIIKAIIaH TEPMUHAJIBI Ti30ere abll
KEJIMEH/I1.

Awnraneik, G = <N, T, P, A;> — KTT', mynna

N ={A1, A2} U{[q, -, x, t,4], [F, q, x, t,4], [F, X, t, q,], [q, X, t],

[0, x, t,4], [X, t, q,4], [F, X, t], [X, t], [x, t,H]| te T, xeU \ {,4},
qeQ};

T =T, an P »)KubIHBI KeJI€C1 epekenepal KaMTH/IbI:

(1) (qo, FtH, 1) Typinseri anfamikbl KECKiHII MOACIACY:

Al— [Qo, -, 1, t,—l];

(2) geQ \ F Oonramma Oip cHMBONABI Ti30eHeri KO3FaJIbICTHI

MOJEIACY .
[0, -, X, t, A]—=[F, p, X, t, 4], erep (p, F, =1)e€d (q, F);
[F. 9, %t H]=[p, kY, t, ], erep (P, Y, =) €d(q, X);
[F, 9, % t, H]=[F,y, 1, p, ], erep (P, y, =) €d(q, X);
[, % t,q,4]—=[F, p, X, t, 4], erep (p, 4, «)e0d(q, 4);
(3) geF Gonrarma 6ip CUMBOIIIBI Kipic Ti30€CiH KaliTa TYPFBIY:
[O, -, X, t, A]-t; [F, g, x, t, 4]t [ x, t, g, 4]t

(4) (qo, FwH, 1) Typingeri, myHaa |w| > 1, amramkbl KeCKiHJI

MOJETACY:
Ai— [Qo, F, t, t]JA2; Ao— [t t]A2 ; Ao— [t t, H];
(5) qeQ \ F Gomranga Ti30CHIH COJ JKaK IICTIHICTT KO3FabICThI

MOJIENACY
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[a, =, X, t]=>[ =, p, X, t], erep (p, F, 1) €d(q, F);
[, 0, X, t]=[p, -, y, t], erep (p, ¥, «-)€5(a, X );
[~ a, % 1] [z, u]= [k, y, t] [P, 2, u], erep (p, Y, =) €5(a, X );
(6) geQ \ F Oonranma Ti30EHIH OpTACBIHAAFbl KO3FaJbICThI
MOJICIIJIEY:
[0, x, 1] [z, u]l=[y, t] [p, , u], erep (p, Y, 1) €8(q, X );
[z, ul [a, X, t]=[p, Z, u] [y, t], erep (P, y, ¥-)€d(q, X);
[a, X, t] [z, u, 4]—= [y, t] [P, Z, u, 4], erep (p, y, =) €8(q, X );
(7) geQ \ F OGonranga Ti30CHIH OH JKaK IIETIHAETT KO3FabICThI
MOJICIIICY:
[0, X, &, 4]=[ Yy, t, p, H], erep (p, Y, 1) €5(a, X );
[x, t, 9, 4]—=[p, X, t, 4], erep (p, , «)€8(q, H);
[z, u] [a, X, t, 4]—=[p, z, u] [y, t, 4], erep (P, ¥, «)€8(q, X );
(8) TizbeHniH con xak meTiHae (€F kyiiHe eTy Ke3iHae Kipic
CHUMBOJIBIH KaliTa TYPFBI3Y:
[g, F, X, t]—t; [F, q, X, t]—t;
(9) Ti30eniH opTackiHaa (€ F kyiiiHe oTy Ke3iHze Kipic CHMMBOJIBIH
KalTa TYPFbI3Y:
[9, X, t]-t;
(10) Ti36eniH oH jxak mmeTiHAe (eF kyliHe Ty Ke3iHae Kipic
CHUMBOJIBIH KaliTa TYPFHI3Y:
[a, x, t, 4]—t; [X, t, q, 4]—t;
(11) Ti30cHi coyiaH OHFa KaiTa TYPFhI3Y:
t[X, u]—tu; t[x, u, 4]—-tu;
(12) Tiz0eHi OHHAH COJIFa KaiTa TYPFHI3Y.
[, t] u—tu; [, X, t] u—tu;

Mynna peQ; ueT;ye U\ {r, 4}; zeU\ {I, 4}.

Enni erep 6oc emec 1i36e 7 CIIIA M-men tansiica, ouna 7 KTT G-
MeH TyIbIpbLIaTeIHABIFRIH CIIIA M KO3FalbICHIHBIH CaHBI OOMBIHIIA
WHIYKINS apKbUIbl qonenayre 6onaasl. Kepicinme, erep Tiz6e 7 KTI™ G-
MeH Tyapipeuica, oHaa 7 CIIIA M-MeH TaHBUIATBIHIBIFBIH HIBIFAPHIM
V3bIH/IBIFBl  OOMBIHINIA WHAYKIUS apKbUTbl nonennaeHedi. COHABIKTaH,
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erep 7eL(G), onna reL(M) xone kepiciame, erep  reL(M), oHnma
e L(G).
I11.3.1- nemma xone II1.3.2- memMmaian Keieci TeopemMa Tyasbl.

II1.3.1-meopema. boc T1306eH1 KaMThIMalThIH L Tia1 KaHmai-ma Oip
rpaMMaTHKaMEeH TYBIHAAWIbI TEK KaHa COHJIa JKOHE TEK KaHa COHJA,
kamad L tun BCIIIA tanbsuica.

A3pIk L, HE comeprkamnii MyCcTOTro CI0Ba, MOPOKIACTCS HEKOTOPOM
HEYKOpAUMBAIOIICH I'paMMaTHKOW TOTrJa JKOHE TOJIBKO Torda, Koria
cymectByeT HIIOA, nonyckaromuii s3bik L.

III.3.1-tanceipmanap: Konrekcticiz G = <N, T, P, S
rpaMMaTHKachlHa DKBUBAJIEHTTI CBI3BIKTHI IIIEHEYJICHI'€H aBTOMAT
TYPFBI3bIHBI3, MYH/IA!

1.N={A, B, S}, T={a, b, c}, P={S—adB, A—abc, bB—bbc,
cB—Bc}.
2. N={A, B, S}, T={a, b, c}, P={S—4B, A—a, A—ac, B—b,
B—cb}.
3. N={S}, T={a, b}, P={S—SbasS, S—ab, aS—b}.
4. N={A, B, C, D, S}, T={a, b, c}, P={S—CD, C—aCA4, C—bCB,
AD—aD, BD—bD, Aa—aA, Ab—bA, Ba—aB, Bb—bB, C—c, D—c}.
5.N={A, B, C, S}, T={0, 1, 2}, P={S—A41,4—1A41|0A0|B, B—021]
120C, C1—0C, CO—1,RI— 11}.
6.MbIHA TiIAEPAl TYABIPATHIH KBICKAPMAWTBIH I'DaMMAaTHKa KOHE
TAHUTBIH CHI3BIKTHI IIIEHEYJIEHI€H aBTOMAT TYPFBI3bIHbI3:
D{we{a, b, c}*: |ola < |w|b < |ow]c}.
2){a"b"a": n>1}.
3){(ab)"(ba)"(ab)™ n>1.

IT1.3.1-cypakrap: Keneci G = <N, T, P, S> rpamMmmaTukacbeIMeH,
MYHIa

1.N={B, S}, T={a, b}, P={S—da|Ba, B—Bb|b};

2.N={A, B, S}, T={a, b}, P={S—A4b, A—Aa|ba};

3.N={A, B, S}, T={a, b, c}, P={S—adb|ab, ad—aaAb, A—ab};
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4.N={A, B, S}, T={a, b}, P={S§— 4B, AB—BA, A—a, B—b};
5.N={B, C, S}, T={a, b, ¢}, P={S—ab(l|aB, B—bc, bC—bc},
6.N={A,S}, T={0, 1}, P={S—0A1, 04—00Al, A—¢c}
TYBIHIAUTBIH TULAEP/1 TAHUTHIH CBHI3BIKTHI IIEHEYJEHIE€H aBTOMATTap
Oap 6o1a ma?
/.MpbiHa TUIAEPAl TYABIPATHIH KHICKAPMAWUTHIH I'paMMAaTHKA >KOHE
TAHUTBIH CHI3BIKTHI IIICHEYJICHT€H aBTOMAT TYPFhI3yFa 001a/1pl Ma.
1){we{a, b, c}": |ola = |wlp = |o]c}?
2){c"dc"dc": n>0}?
3){wcw: w €{a, b}=}?
111.3.2. Konmekcmi minoepoin anzopummoik npoonemanapol

by naparpadrta KOHTEKCTI TUIIEPIiH, aNTOPUTM/IIK
npobJiemManapsl TAJIKbUIAHAbI, MbICAJIalap YCHIHBUIA/IBI, TariChipMalap
Oepineni xoHe cypakTap Korbutaasl [1-4,8,9,11-13,15-21,24-32].

OnapaplH immiHzae omdije OoJica amiblK mpooOseManap Oap, SFHU
OJIAPJIBIH, AJTOPUTM/II MISHIUTIMIITN Typasibl OChl KYHI€ IICHIH Kayarl
KOK. bizmi  keOiHece  aiaropuTmal  MICMIUNIMAI — TpobiemMarnap
KBI3BIKTHIPA/IBI. [IpakTuKaIbIK ecenrtepai HIEIIKEH/E Oy
nmpoOiaeManapasl Oy  eTe  MaHBBBAbl.  TeMeHIe  COoHaau
npooOaeManapabIH Keloipeynepl Typaibl alThlIa bl

Mywe 6ony npobaemacst  KbICKADMANTBIH  TI'paMMaTHKaJa
aNTOPUTM/II MISIIUTIM/IL, SFHU KeJleCcl TeopemMa aKuKar.

I11.3.2.1-meopema. Kaiicbl Oip KbICKapMaWThiH rpammatruka G
*oHe Ti30¢e T 6oitpiama TEL (G) pac ma koK ma Oixyre 60aIbl.

TyiteikmuliblK npobdaemacyl KOHTEKCTI TUAEP Mylle 0oy, Oipiry,
KUBUIBICY YOHE TOJIBIKTBIPY OOMWBIHIIA TYWBIKTBUIBIFBI aJITOPUTMII
IISITTIM/IL, SIFHU KeJieci TeopemMa aKuKar.

111.3.2.2-meopema. KpIckapMaiThiH rpaMMaTHKAIAPMEH
TYBIHAAUTHIH TUIIEp TOOBI, SFHM KOHTEKCTI TUIAEp Mylle 0oy, Oipiry,
KHUBLIBICY KOHE TOJIBIKTHIPY OOMBIHINA TYHBIK.
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TonbIKTBIpY OOWBIHIIA TYWBIKTBUIBIKTEI 1987 sxputel (Oip OipiHe
toyenciz) Hwuwn HMmmepman (Neil Immerman) u PobGepr Cenemuenu
(Robert Szelepcheni) gonenneni. bipiry OOMBIHIIIA TOJBIKTHUIBIK aliKbIH,
aJl KAUBUIBICY O1piry MEH TOJIBIKTBIPY apKbUIbl OPHEKTEIE/II.

bocmuvik  npoonemacet  KbICKapTBUIMAMTBIH  I'paMMaTHKaja
JITOPUTM/II MISIILIIM/IL, SFHU KeJIeCi TeopeMa aKUKar.

II1.3.2.3-meopema. Kaiicbl Oip KbIcKapMaWTbhiH Tpammatuka G
ootipiHma L(G) = @ pac ma ok ma o6inyre 600Japl

Jlanenoey. G rpaMmaTHKachiHaH OapJbIK IMalgachl3 CUMBOJIIAP/IHI,
aJIFallKbl CUMBOJIZAaH 0Oacka, »KOsSiMbI3. Erep ajblHFaH rpaMMaThKa €H
0osmaca Oip epekeHi KamTheica, ouna L(G) # .

II1.3.2.1-mbICcangap:

1.Konrekcti Tin L(G) = {@"b"c". n>1} mpmma G = <N, T, P, S>
rpaMMatukacbiMeH TybiHmaiael, myHma N={B, S}, T={a, b, c},
P={S—aSB, S—abc, bB—bbc, c¢B—Bc} cebebi, MbIHamaK
msiFapeiMaap: S—aSB—aabcB—aabBc—aabbcc TyprbizyFa 00J1a1bl.

2. Kontekcri tin L(G) = {@a"b"c": n>1} mpma G = <N, T, P, S>
rpaMMatukaceiMeH TybiHIanael, myHma N={B, C, S}, T={a, b, c},
P={S—aSBC|abC, CB—BC, bB—bb, bC—bc, cC—cc}, cebe0i,
MbIHAIai HIBIFAPBIMAAP:
S—aSBC—aabCBC—aabBCC—aabbCC—aabbcC— aabbcc
TYpPFbI3yFa 00JaJbI.

3.Kontekeri Tin L(G) = {(ab)": n>1} memma G = <N, T, P, S>
rpamMMmatukaceiMeH TybiHgaiael, myaaa N={A, B, C, D, S}, T={a, b},
P={S—CD, C—aCA, C—bCB, AD—aD, BD—bD, Aa—aA, Ab—bA,
Ba—aB, Bb—bB, C—e&, D—¢€}, cebebi, MbIHaJal IIbIFapbIMIAD:
abCBaD—abCaBD—abCabD— abeabD— abgabe—abab typrrizyra
0oJ1aIbI.

4.Konrekceri tin L(G) = {ab"™!: n>1} memma G = <N, T, P, S>
rpaMMaTukachiMeH TybiHAaiael, mynaa N={S}, T={a, b}, P={S—Sbas,
S—ab, aS—b}, ce0e0l, MBIHAIal IIBIFapbIM/IAP:
S—SbaS—abbaS—abbb nemece S—SbaS—abbaab TyprrI3yFa 007abI.
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5.Kontekeri tin L(G) = {(abc)™ n>1} mpiHa G = <N, T, P, S>
rpaMMatukaceiMeH TysiHAanael, MyHma N={B,C,S}, T={a, b,c},
P={S—abC|aB, B—bc, bC—bcS}, cebebdi, MbIHaMal MIBFAPBIMIAP:
S—abC—abcS—abcaB—abcabc  nemeceS—aB—abc  TyprbI3yFa
OOJabl.

6. Kontekcri tinm L(G) = {(01)": n>1} mpiHa G = <N, T, P, S>
rpammaTukacbiMed TybiHmanael, mynga N={A,B,C}, T={ab,c}, S=A,
P={4—01BA, A4—01C, 1B—101, C(C—s&} ce0bcbi, MbIHAAAI
mirapeivaap: 4—0184—01B01C—010101e —010101 typrezyFra
0oJIaabI.

I11.3.2.1-Tanceipmasnap:

1.Bepinren G =<N, T, P, S>, mynga N = {A, B, C}, T = {a, b, c},
P = {4—adB, A—Abc, bB—bbc, c¢B—Bc}  KOHTEKCTI
rpaMMaTHKachIMeH TyaTbiH Ti30eHiH MbiHA L(G)={5p'c": n:l} Tinre

JKaTaTbIHBIH JJIEIACHI3.

2. Mpina tinai L(G)={we{a, b, c}": |w|a = |o|p = |w|c} TynbipaTein
KOHTEeKCTI G rpaMMaTHKAaChIH TaObIHBI3.
Mpmra Ttimmi  L(G)={a"b"a™ n>1} Tynmeipatbin  KoHTekcTi G
IrpaMMaTHUKAChIH TaObIHBI3.

3.MpHa Tinmi L(G)={c"dc"dc": n>0} tynpipatbin koHTeKcTi G
IrpaMMaTHUKAChIH TaObIHBI3.

4. Muiaa tinai L(G)={(ab)"(ba)"(ab)": n>1} TynpipaThlH KOHTEKCTI
G rpaMMaTHKachiH TaOBIHBI3.

5. Mpina i L(G)= {a"b"c"d": n>1} tyasipateia koaTeKeTi G
IrpaMMaTHUKAChIH TaObIHBI3.

6. Meina tingi L(G)={a"(ba)"ba": n>1} Tyneipatbin koHTekcTi G
IrpaMMaTHKAChIH TaObIHBI3.

7.Mpna tingi L(G)=2{wcw: we{a, b}*} TyasipareiH koHTekeTi G
IrpaMMaTHKAChIH TaObIHBI3.

8.Mema Tinmi L(G)={a®: n>0} tymeparein koHTekcTi G
IpaMMATHUKACHIH TaObIHBI3.
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I11.3.2.1-cypakrap:

1.Mema S—aaCM, S—aaaKT, M—aMb, M—bMa, M—c¢g,
C—aCa, C—bCb, K—bB, K—aB, B—bKa, B—ab epexenepi Oap
KOHTEKCTI TpaMMaTUKaMEH TYBIHIAUTBIH T1J1 60C 0osia Ma?

2. Mpira T1im  {@™b"a™": m>, n>1} kaHpmaii TONTaFbI
IrpaMMaTHKaMEH TYbIHIAN B ?

3. KonTtekcri rpaMmaTukadbiy, MbiHa S—al, S—aaCM, S—aaaKF,
F—J, F—a, J>F, J—»b, M—aMb, M—bMa, M—e, C—aCa, C—bCb,
K—bT, K—aT, T—bKa, T—ab epexenepiMeH TybIHIAAFaH TIJI IIEKCI3
Oomaaer ma?

4 Mpma Tingi  {0'1: iF, >0, j>0} TymbIpaTeIH KOHTEKCTI
rpaMMaTHKaHBIH epekenepi Kanmaai 0oJraip1?

V. IEHEYJIEHBEI'EH TIJLIEP

V.1. llleneyJien0ered Tijixepai TyAbIPYIbI MEXaHU3MIAEP
V.1.1. llleneynenbezen cpammamuxa

byn Oenimae 1ieHeyseHOereH TuULAEp KapacTelpbuiaabl, onap 0O-
THUIITET1 rpamMMaTUKaJIapMeH TYBIHIal 1Bl KOHE Trropunr
MalllMHaJapbIMeH TaHbUIaAbl. (-TUOTErl TpamMMaTUKara KaTaThIH
IIeHEyJIeHOereH TrpamMMaTukaiap JKoHe ThIOPMHT  MalllMHAJAPhI
cunarraiaapl. IlleHeynenOeren rpamMmaTukaiap MeH  THIOPHHT
MalllMHATApbIHBIH ~ AKBUBaJEHTTINT  Kepcerineni. IlleneynenOerexn
TUIACPAIH aJTOPUTMIIK TMpobiieManapbl TalKbUlaHaabl. Melicananap

YCBIHBUTAJIBI, TalchIpMayiap Oepisiei KoHe cypakrap Koubuiamsl [1-
4,8,9,11-13,15-21,24-32].

[.3.1-0emimae TpamMMaTHKaHbIH (QopMaiibl aHBIKTaMachl Kelieci
TeptTik G = < T, N, P, S> typinne OepuireH, MyHa:

T — TepMUHaI CUMBOJIZIAPBIH O0C €MeC aKbIPJIbl )KUBIHBI;

N — OeliTepMuHAT CUMBOJIAPABIH 0OC €MeC aKbIpPJbl >KUBIHBI,

TNN=9, J — 00c XHUBbIH;
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P — o—f TypiHaeri mbIFapbiM epexesepiHiy 00C eMeC aKbIpJbl

sxubiHbl, MyHa o€ (T U N)'xNx(T U N)*, Be (T U N), aruu
P < {(a, B) : ac(T UN)'xNx(T UN)'&B<(T UN)'};

S — 6acmankwl 6etimepmuna cumeonvt, S€ N.

MpEbIHaHBI €CKE alcax;:

1) ® TepmunHan Ti36eci G rpaMMaTHKAChIMEH TYBIHJIANIBI, €rep OChI
T130€H1H S 6acTankbl OeHTepMUHAIAaH TYbIHACA, SFHU S=>* .

2) G rpaMMaTHKAachIMEH TYBIHIAWTBIH T JeH OacTamkbl S
OeliTepMUHAT CHMBOJIBIHAH IIBIFAPBIMILI  OOJIATBIH ~ TEPMHUHAJIAAD
T130€CIHIHIH KUBIHBI, SFHU

L(G)={w: o eT*, S=>*n}.

V.l.1-mbicagaap:

1.Meiini tepmunan cumBoigapel T = {a, b}, Oelirepmunan
cumBosimapel N = {S, A, B} xone epexenepi P ={S—Sbh, S—SA,
S—SB, S—¢, Aa—aaA, Ab—ab, Baaa—aaB, Bab—b} 06ap G
rpaMMaThKachiHga aab Tizoeci TybIHAANTBIH Oo0JIchIH. COHIa OHBIH
MBbIHAIal IIbIFapPbIMBI S =*BBTTTh =*BBaaaaaaab =*aab
Oap OoJaabl.

2.1lleneynenOereH rpaMMaTHKa MbIHAJald TOPTTIKTEH Kypajiaabl
G = <{0, 1}, {A, S}, P, S>, mynaa P ={S—0A, 0A—00Al, A—<¢}.
byn G1 rpamMmMatukacel KypaMbIH/Ia HOJIJEP MEH OIpJIIKTEPAIH CaHbl TCH
6omateIH Tiz0enepai Tyapipansl, sram L(G) = {0"1": n>1}.

3.0-rurreri tin 0 L(G) = {a?b™ 1 : n>1} MbIHa epexenepi Oap
meHeyJaeHOereH rpaMmaTukaMed TyelHmakael: S —aaCFD, F
—AFBJ|AB, AB —bBA, Ab —bA, AD —D, Cb —-bCe CB —C, bCD —se.

V.1.1-tanceipmagap: bepinren meneynenberen G = < T, N, P,
S> rpamMMmaTHKachl YIIiH OCHl rpaMMaTtukamMeH TybsHAaiTeiH L(G) Tinin
TYPFBI3Y KepeK, MYH/IA:

1. T={a, b,d}, N={A, B, D}, S=A, P ={4—aB, B—aB, B—b,
B—bD, D—d, D—dD, A—aD, A—a}.

2. T={a b, e}, N={A B, C, D, S}, P = {§—CD, C—al4,
C—bCB, AD—aD, BD—bD, Aa—aA, Ab—bA, Ba—aB, Bb—bB,

C—e, D—e}.
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3. T={a b, c}, N={A B, C, D, S} P ={S—CD, C—aCA,
C—bCB, AD—aD, BD—bD, Aa—aA, Ab—bA, Ba—aB, Bb—bB,
C—c, D—c}.

4. T ={a,b,c}, N={B,C,S}, P ={S—abC(C|aB, B—bc, bC—bc}.

5. T = {abyc}, N={A B, C, D, S}, P = {§—CD, C— aCA,
C—bCB, AD—aD, BD—bD, Aa—aA, Ab—bA, Ba—aB, Bb—bB,
C—c, D—c}.

6. T={ab,c} N={B,C,S}, P={S—aSBC|abC, CB—BC, bB—bb,
bC—bc, cC—cc}.

7. T={ab}, N={AB,S}, P ={S—4B, AB—BA, A—a, B—b}.

V.1.1-cypakrap: MpbiHa TUIAl TYABIPAThIH  IIEHEYJIEHOEreH
rpamMMatuka 0osa ma:

1.{a™b"a™o" : m>1 & n>1}?

2.{akbmc" : k>1 & m>1 & n>1}?

3.{a*bka"b" : k>1 & n>1}?

4. {ak* bk k>1 & n>1}?

5.{(@b™c": k>1 & m>1 & n>1}?

6. {aMhMc"M : k>1 & m>1 & n>1}?
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V.2. llleneysien0ered Tiepai TAHYIIbLI MeXaHU3M/IEP

V.2.1. Teropunz mawtunanapol

byn OeniMmzae mieHeyJieHOETeH TUIAEPIH TaHYIIbl MEXaHU3MIEPl
KapacThIpblIabl, ojap TeropuHr MamuHaizapbl (TM) 6omanbl. OnapasiH
KYpaMbl, KYPBUIBIMBI KoHE (DYHKIUSCHI cumnarTanaabl. TM-HbBIH KECKiHi,
TaKTBICHl JKOHE MPOrPAMMACHIHBIH, COHJAN-aK, OHBIMEH TaHBUIATHIH
TUIIIH dopMaabpl aHbIKTaMachkl Oepinedi. Mpicanagap YCHIHBLIAIHI,
TarchIpMajap JKoHe cypakTap Kovburansl [1-4,8,9,11-13,15-21,24-32].

TM nen anropuTM YFBIMBIH allKbIHIAY YIIIH 1936 KbUTbl aFbUIIIBIH
MateMaturi Anan TbIOpUHT YChIHFaH (OpMaTU3M/Il AlUTaIbl.

TM KypambIHa COJ JKaFbIHAH IIEKTENITeH aKbIPChI3 MACHA; OKYIIbI
YKOHE JKa3YIIIbl Oacmuex; 6ackKapyuibl Kypboliesl, 1K1 dKOHE CBIPTKBI Hcao
Kipe/l.

Tacna opKalchlHA aKbIPJIbl KIPIiC-IIBIFBIC 9JIIMOM CUMBOJIBIH, ©31HIH
COJI JKaK IIETIH OenruIeHTIH CHUMBOJIbI HeMece O0C VYSIIbIKTapabl
TOJITBIPYBIIIT CUMBOJIJIBI JKa3yFa 00JIaThIH YAIIBIKTApFa OOTIHTEH.

bacmuex opOip yakbIT ME3TUIIHC Tacla YAIIBIKTAPbIHBIH OIpiH FaHa
IOy JKacalJibl >KOHE OChI YSIIBIKTaFbl CHMBOJI MEH OacKapyIiibl
KYPBUIFBIHBIH KYyiHE OailJIaHBICTHI OHBIH INIHIETICIH e3repTe (kasza
HEMece eoImipe) anaibl JKoHe Olp YAIIBIKKA COJIFa HEMeCe OHFa
KBUDKHUBI, N0 KO3FaJIMail OpHBIH/IA KaJIabl.

backapywer Kypwinieol Kangaih na Olp Kyijae, COHBIH 1IIIHJE
epekmrenieyre OOJaThIH OacTamkbl (CTApPTTB) KYHIE JKOHE COHFBI
(bunanmae!) Kyiiae 601a amassl.

TM Oactankbl KyHae 63 >KYMBICBIH OacTal[ibl, ajl COHFbI KYWIE 3
YKYMBICBIH TOKTaTaIbl.

JKao exi OediKTeH Typalbl: [wki ocad OacKapyllbl KYPBUIFbIHBIH
OapAbIK MYMKIH OOJIaTBIH KYMJIEPIHIH aKbIPJIbl KUBIHBIH, a1 CbIPMKbL
orcad OAPIBIK Kipic KOHE IIBIFBIC QJIIMONIHIH CUMBOJIAAPBIH KAMTH/IbI.

TM-HbIH  Oepexkmepi  KIpIC  KOHE  IIBIFBIC  QJIINOUIHIH
CUMBOJIJIAPbIHAH KYPBUIFaH Ti30esep 00aabl.
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TM KYMBICBIHBIH, aJIJIbIHAA OaCKapyIIbl KYPBUIFbl aJIFAIIKbl KYHe
0oJ1aJibl, TAaCMaHbIH €H COJI >KaFbIHJAFbl VSIIBIKKA apHAYJbl CUMBOJ H

Ka3bLIaIbl, OHaH KEHIHT1 aJFaIkpl N YSIIBIK KIPIC KOHE IIBIFBIC QIINON

CAUMBOJIAAapbIHAH KypanraHn 1ibo.. .1,

TI30eclH KaMTHIbI, a1 KajraH

YSIIBIKTApFa apHaYJIbl TOJATHIPYBIII CUMBOJ ¢ TOATHIPbUIaAbI. MyHIaFbI

apHayJiap CHMBOJJAp F KoHE ¢ KIpIC >KOHE IIBIFBIC OJIMOUIHIH
AJIEMEHTTEP1 emec.

TM-HbIH KYpBLIBIMBL V.2.1-cyperTe OepiireH.

Con  xaxk Boc opsin
LIETIHIH
Oenrici ‘\ Tacna

|_ tl t2 o0 0 ti_ ti ti+1 LN ) tn ¢ LN )
Kipic y Bactiex
CHMBOJIbI

A
CoIpTKBI | | backapyuibl o ki
KaJ KYPBUIFBI KaJ
V.2.1-cyper. THIOPMHT MAIIMHACHIHBIH KYPBLIBIMbI
Enmi  TM-vbIH ~ dopmanasl  (MaTeMaTHKalbIK) aHBIKTaMaChiH

oepeitik.

V.2.1.1-anvikmama.

OH/BIKTHI aliTaabl:
M=<Q,T,U,Qs, F, I, «, ||, -1, 0>, MYH/Ia
Q — Gackapyibl KYpbUIFbl KYWJIEPIHIH aKbIPIIbI )KUBIHBI;

U — tacnaibIk CHMBOJIIAPIBIH aKbIPITbI )KUBIHB, QNU =4,
T — Kipic CUMBOJIIAPBIHBIH AKBIPIIBI )KUBIHEI, T € U;

TBIOpI/IHl" MalllMHaChbl

(TM) nmem MbIHA

Js — OacKapyImIbl KYPBUIFBIHBIH aJIFAIIKGI KV, (s€ Q;

F — GackapyIisl KypbUIFBIHBIH COHFBI KYHIJIEpIHIH XKUBIHBI, F € Q;

 — TacnadbIy OacklH Oenruierinl, HeU, ¢ T;

¢ — 00C YSAIIBIKTHI TOJATBHIPFHIII apHAYJIbl CUMBOJ, g U, ¢¢ T;
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k= — OACTHUEKTIH COJIFa JKbUDKUTHIHIBIFBIH KOPCETETIH apHayJIbl

CUMBOI,;

- — OaCTHUEKTIH OHFa XbUDKUTBIHIBIFBIH KOPCETETIH apHayJIbl
CUMBOJ,;

|| — 0acTUEKTIH KbUDKBIMANUTHIHABIFEIH KOPCETETIH apHaYJIbl
CUMBOT,

Hetepmunai TM-Hia aybicyniap QyHKIUSACH O KEHOIp apryMeHTTep
YUIiH aHBIKTaJIMaYybl MYMKIH AKOHE QxU YKUBIHBIH
Qx(U\{g}) x{, || ,—} JKUbIHbIHA OCHHEIICH/ T, IFHU

0: QxU—(U \ {p})x{, ", -1}

beitnerepmunai TM-upa aybicynap ¢yHkuusicel QxU KUBIHBIH
Qx(U\{g})x{, || , 1} OKUBIHBIHBIH OapibIK 1IMDKMBIHIAPBIHBIH
JKUBbIHBbIHA OCHHEIIeN 1, IFHU

8: QxU—8(Qx(UMghx{x, ||, »}), mynna

S(Qx(UMgDx{, [, =3 — Qx(UMghx{, ||, =} wcuprbmbm
OapJIbIK 1HKUBIHAAPBIHBIH YKUBIHBI.

TM KyMBIC ICTEreH/Ie KapananibiM Kajam >KacauJibl: CUMBOJIIbI OKY
KOHE JKa3y, Olp YSAIIBIKKA COJFa HeMece OHFa OaCTHEKTi >KbUDKBITY,
OacKkapymisl KYpbUIFBI JKaHAa KYW HeMece e€CKi Kyl 0oja ajaThlH Kejeci
kyire kemesi. TM e3iHiH Oip KaJgaMbIHa KeJIeCl OpEeKeTTep/Il KacauIbl:

- OacKapyIIbl KYPBUIFbI aFbIMIAFbl KYH/1 KAOBLUI AN IbI;

- 6acTUeK arbIMAAFhl YAIIBIKTAFbl CUMBOJIJIBI OKU/JIBI;

- arpIMJIaFbl YSAIIBIKTaFbl CUMBOJI MEH OacKapylibl KYPbUIFBIHBIH
aFbIMIAFbl  KYWiHEe OaiJlaHbICTBI 0acTHEK OCHl YSIIBIKKA (MYMKiH
OYpBIHFBIMEH OipJieii HeMece «00C») CHMBOJI JKa3aIbl;

- Oactuek Olp yAIIBIKKA COJIFa HEMECe OHFa *KbIDKHJIBI, 1o OoJIMaca
OpHBIHAH KO3FaJIMaiIbl.

- Oackapylbl KYPBUIFBI JKaHA KYWre Kelllell HeMece ©31HIH €CKi
KYHMiHJIe KaJiaJibl;

- erep OackapyIlibl KYpPbUIFBI COHFBI Kyire Tycce, oHjaa TM e3iHiH
KYMBICBIH asKTarl, TOKTaNIbI.

Atnitaneik, TM M >xone oHblH (€Q — arbIMzarbl KyHi, (s€Q —
aJIFAIIKbI KYHi, gre Q — coHFBI KyHi (MyH/a S skoHe f caHIbIK aliHBIMAITBI
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eMec, OacTamkbl JKOHE COHFbl MHEMOHHKAJIBIK TaHOAa pPETIHJE
kapacteipsuiazbl), (U \ {#})* — racmansin 60oc emec Oeriri, am ieN —
OacTWekTiH 7 Ti30€CiHIH COJ JKaK INeTIHEH apa KaIlbIKTHIFbIH
KepceTeTiH HaTypan can OepiiciH. Conpga keneci ymtikti (d, 7, 1)
ocbl ThIOpUHT MallIMHAIAPBIHBIH KeCKiHi Tl aTal/Ibl.

Apsl kapaid, meriai TM M ymin t; to ... the T* — kipic Tizoeci, (q,
tita... th, 1), 1<1<n+1 — xeckin 6oncein. CoHza erep:

1) 8(q, ti)=(q', z,«), zeT, 2<i<n Ooica, onaa M mMalMHaIapPHIHBIH
KaJaMbl MbIHA KaTeIHAC ((, U1 T2.. .1, 1) |=|v| (q,t1ta... tigZtisr ...ty i-1)
peTiHae jkasyra OoJiajbl, MyHJa OacTHEK | YSIIBIFbIHA Z CHUMBOJIBIH
JKaspll, O1p YAMIBIKKA COJiFa, OIpaK COJ JKaK IIETIHACTI - CHMBOJIBIHAH
HIBIKIANTRIHIAN, )KBIIKHIBI €T €CeNTeIiHeI];

2) o(q, t)=(q', z, =), zeT, 1< i< n Oomca, omga M
MaIllMHAIAPbIHBIH KaJ1aMbl MbIHA KaThIHAC ((, 1 t2...th, 1) |=A (q,t1tz... ti
1Ztir1 ... tn, iI+1) peringe sxa3yra 0osaapl, MyHIa OACTHEK | YAIIBIFbIHA
Z CUMBOJIBIH %a3blIl, O1p YSIIBIKKA OHFA KbUTKUbI 1€ €CENTEIIHET];

3) (q, ti)=(q', z, ||), zeT, 1<i<n 6onca, onga M TM-HbBIH KagaMbl
MbIHA KatbiHac (g, ty to...ty, 1) |=|v| (q,t1t2 ... tig Ztis ... ty, 1) peTinge
aszyra OoJazpl, MyHJIa OacCTHEK | YSIIBIFBIHA Z CHUMBOJIBIH JKa3blII,
OYPBIHFBI OPHBIH/IA JKBUDKBIMAK KaJla bl ACT €CENTeITIHET.

Erep i = n+l, oama M mammHamapelHBIH OacTHEri apHAYJBI ¢

CHUMBOJIBIH OKHIBI. MyH/Ia erep:

1) 6(q, ¢) = (d', z, «) Gonca, ouma M TM-HBIH KaJaMbIH MbIHA
kateHac (q, t1 to...t,, n+1) |=|v| (q, t1to ... ti1 Z ti+1 ... th, N) periHOe
»Kazyra 00Jajbl;

2) 6(q, ¢) = (d', z, >) Goxaca, onga M TM-HBIH KaJaMbIH MbIHA
katbrHac (q, t1 to...th, N+1) |=|v| (q, t1t2 ... tii1 Z tis ... tyh, N+2) peringe
Kazyra 00Jajsl,

3) 8(q, ¢) = (d, z, ||) oosica, oHga M TM-HbBIH KaaaMblH MbIHA
kateiHac (g, t; to...ty, n+1) |=|v| (q,t1t2... tica Z tisr ... tn, N+1) peringe
xKazyra 00Jajbl.
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Erep kangait TM Typanbl ce3 00JbIN )KaTKaHbl OeJrui 0oJica, OHJa
|=A KaThIHACKIHAAFBI M opimiH jka30ayra OoJabl.

OJIeTTer1IeH, |= KaTblHACBIHBIH Kk Oapedicecin  aHBIKTayFa
oomanel: erep Oepinren exi keckin Cj sxxone Cy (k>1) apacwinma Cy,
Co, ..., Ckxeckigaep Ti30eci TaObLICa XoHE oJapAblH apackrHaa Cp |=
C2|= |= Ck KaTelHAcCTapbl OpHATHLICA, OHJIA OChl aKUKATThl ObLIAM
Ci1 FC sxasyra Gomapr.

Apbl Kapaii, erep keibip teT*, aeU* xoHe ke3 kenren i>1
Hemece 120 OyTiH canwl ymiH (Qs, 7, 1) |=i (0, a, 1) xarbiHACHI
opeIHzanca, oua oubl (s, 7, 1) ¥ (q, o, i) memece (gs, 7, 1) F'(q, o, i)
TypAe kazyra Oosanbl. MyHaa |= KaThIHACBHIHBIH, ~ TPAH3UTHBTI
TYWBIKTATybI |=+ JeM, ai OHbIH peQIEKCUBTI KOHE TPAH3UTHUBTI
TYWBIKTATybI |=* Jen OeNTIeHTEH.

TM M rtanuteid L(M) tini Obutaii aHBIKTaIa/IbI:

L(M)={z: 7€ T* & (s, 7, 1) F'(ar, @, 1) & acU*& ieN}

L(M) Timia TanuteiH M TM op0ip KOJDKETIIEK KipiCTe TOKTaMbI
(arHM Ti30€HI TaHBIN, JKYMBICHIH TOKTATaAbl) JEH ecenTeneni. ExiHmmi
xarbpiHa", M TM tokTamaiiasl, erep kipic ti3oeci L(M) Timine kipmece.

111.4.1.1-motcan. {t"b":n> 1} Tinin TanuTeiH TM:
M=<Q, T, U,qoF«~, ,-, 6>, mynna
Q={qo, q1, 02, 43, A4, Gs}, T ={t, b}, U ={t, b, ¢, X, y}, F = {0} xome

(o, 1) = (a1, X, 1), 8(q2, X) = (03, X, ),
o(gs, 1) = (Qu, t, ), (03, ¢) = (05, Y, ),
002, Y) = (02, Y, '), (s, X) = (o, X, 1),
o(gs, y) = (Qs, Y, =), 6(a1, b) = (02, y,*),
0(Gs, 1) = (4, 1), 3(G2, 1) = (s, t,1),
o(0s, y) = (du, y, ),
Kipic Ti30eci 7 = tthb Tany yI1iH MbIHaA OpeKeTTep/Il OPBIHIAY KEPEK:
(o, ttbb, 1) E (s, xtbb, 2)
F (qu, xtbb, 3) [ (g2, xtyb, 2)
F (4, xtyb, 1) [ (o, xtyb, 2)
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E (a1, xxyb, 3) [ (s, xxyb, 4)
F (g xxyy, 3) F( g2, xxyy, 2)
F (g xxyy, 3) F (gs, xxyy, 4) F
(g, xxyy, 5) F (s, Xxyyy, 6).

111.4.1.2-mbican. Mpmma U(n)=n+1 dyukumsacein ecentedtin TM
obutaii Oepimeni Q={qs, qt, o}, T ={0, 1, 2, 3, 4,5, 6, 7, 8, 9}, Qo —
aJIFAIIKbl KYH, (f — COHFBI KYH, aJI aybicyynap QyHKIUICH 1-KecTeMeH

oepiremi.

1-xkecte. U(N)=n+1 GyHKIUACHIH Ky3ere achIpaThIH IMOPMEHIEP

T130€T1
Ilopmenoep Ne a b
1 6009, 0)=( 1, |) | 8(a 0) = (q 0,%)
2 600, 1) = 2, ) |8(a 1) = (0 1,«)
3 6(0s,2)=(a: 3, ) | 8(at 2) = (0, 2,%)
4 6(0s,3)=(a 4 1) | 8(a 3) = (0 3,)
o 60, 4)=(a: 5 1) | 8(a 4) = (0 4,%)
6 6(0s,5)=(a: 6, |) | 8(at 5) = (a 5,%)
! 605, 6)=(a 7, |) | 3(at 6) = (a 6,%)
8 60, 7)=(a: 8 1) | 8(a 7) = (0 7.%)
9 6(0s, 8)=(a 9, |[) | 3(at 8) =(ar, 8,<)
10 8(0s, 9) = (@s, 0,«) | 8(at, 9) = (G, 9,¢)
11 305 4)=(an L) | 8(0 @) = (o 4, )

MyHna @ TIK JKOJBI aFbIMJIAFbl  YSIIBIKTaFbl HUGPABIH Oipre

YJIKeHTreHiH jxy3ere acwipaa bl. O(0s, 9) = (0s, 0,«) mopmeni ynkeH

pa3psijika OIpJIKTIH KOIIKEHIH €CeNKe ajaajibl )KoHe MYHA (s caKTaaabl.
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Ochl cakrajfaH KyHJe Ke3eKTl YSIIIBIKTarbl [udp Oipre yIKeHTIIel.
o(0s, ) = (g, 1,«) mopMeHI Kellipy HOTHXKECIHAE paspsAThIH Oipre
OCKCHJIITH ecenke aynansl. Al b Tik skoibIHAaFel IOpMeHIEp Tiz0eci
HOTHKEHI OPHAJIACTBIPY EPEKECIHIH CaKTaTaIyblH KaMTaMachl3 €TEl.
HoTumxeHi opHanacTeipy epekeci OOMbIHIIIA CaHbI 0ipre YIKEeHTKEHHEH
KEeHiH, OapiblK >ka30a OacTHUEKTIH OH JKaFblHJIa OO0JaThIHJIBIFbIH
Kajarajiay Kepek.

beiinerepmunai TM-men TtanburFan L Timl kangaih ga  Oosica
nerepmuHal TM-MeH A¢ TaHBUTA B

Erep TM-upma OacThekTi TacmaHbIH Kipic Ti30eci OpHaJIacKaH
apaJIbIFbIHAH THIC KBUDKBITYFA THIM CAJIBIHCA, OH/A ChI3BIKTHI IIICHEYJICHTeH
aBTOMaT IibiFabl. OFaH, KipiC Tacmachl CUMBOJIIAP >KUbIHBIHA TACHaHbIH,
0aChIH KOHE TacCIaHbIH COHBIH OEJNrUIey YIIIH €Kl apHayJIbl CHMBOJI + JKOHE
< KOChI KOJN >keTkizyre Oomanael. Erep TM-HbIH Tacmachl cOl >KakTaH
HIeKTeyJI 0oJica, SIFHU H CUMBOJIBI Oap 0oJica, OHAA TEK < CUMBOJIBIH KOCCaK
KETKUTIKTI. Tacmaga kipic Ti30eci OChbl €Kl CHMBOJIABIH —apachIHa
opHanmacazpl xKoHEe F7-+ Typae Oonaapl. ChBBIKTHIK —IIEHEYJICHTEH
aBTOMATTBIH aybICyyap (PyHKIMACHI, erep + Hemece — CHMBOJIBI OKBLICA,
oHJia 6acTHEKTI OIp YAIIBIKKA OHFA HEMECE COJIFa YKbUDKBITAIBI, all KaJFaH
xargaiinapaa TM-HbIH QyHKIUSACBIHA YKCac O0Iabl.

1.Opune, OelIeTepMUHIl CBI3BIKTHIK IIICHEYJCHIeH aBTOMATIICH
TaHBUTFAH KE€3 KeJTeH T KaHaad ga Oosica naerepmubai TM-meH ne
TaHBUIATBIHBIFBI AKUKAT.

I11.4.1-tanceipmanap. Kipic omin6mi {a} OomaTelH MBIHA
GyHKIUSHBI ecenTerTiH Oeraerepmunil TM TYpFBI3bIHBIZ:

2.f(@a") = e.

3.f(a") = a®".

4.{a, aaa, aaaaaaa}.
5.{a}*.

6. {a2": n>0}.

I11.4.1-cypakrap. Temenneri tin TM-MeH TaHbU1a Ma:
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1. {tct:1€{a, b, c}*}?

2. {t€{a, b, c, d}* : |t|a#|tlb, |T|c #|T]a}?
3. {r€{a, b, c}* : |tla<|tlo< |1[c}?

4. {a™"am™" : m>1 & n>1};

5. {ab™c" : k>1 & m>1 & n>1};

6. {a‘bka"b" : k>1 & n>1};

7. {ak bk k>1 & n>1};

8. {(@bMc": k>1 & m>1 & n>1};

9. {a*™pMc"M : k>1 & m>1 & n>1};
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V.3. llleneyJieH0ereH TjLiepain Kacuerrepi

V.3.1. llleneynenbezen cpammamuxanap men Toropune
MAUUHATAPBIHbIH, IKEUBAICHMMINIZI

byn Oenimae mieHeyneHOEreH TUIAEp KapacThIpbliaibl, onap O-
THUIITET] rpamMMaTHKaIapra YKaTaTbIH HIeHEYJIEHOETeH
rpamMMaTHKaJIapMeH (LLIT) TYBIHIal 1Bl KOHE Trropunr
marHaapeiMer (TM) Tanbsuiagsl. LT Mmen TM-HBIH SKBHBAJICHTTITI
kepcetineal. llleneynenberen TUIAEPAIH AJITOPUTMIIK MpoOIeManapsl

TaJIKbIJIaHA(bl. MbIcanagap YChIHBUIAJIbI, TallChIpMajiap JKOHE CypakTap
KoibLIans! [1-4,8,9,11-13,15-21,24-32].

Temenne Oepuiren Tin TM-MeH TaHbLIAJIbI TEK KaHA COHJIA JKOHE
TeK KaHa coHja, KamaH erep ox [III'-mMeH TyblHZaca eKeHIri
TAJIEIIACHET].

Kemxinikmi  Aonenaey YIIIH TPAMMATUKaHBIH  IIBIFAPBIMbBIH
OerTepMHUHI1 TaHAAl, OCHI MIBIFAPBIMHBIH HOTHKECI Kipic Ti30eciHe caii
KEJIETIHJIINH TeKcepeTiH Oetepmunai TM-H Typreizambi3. Erep cait
KeJIce, OHJIa KIpiC Ti30ecl TaHbLIaIbI.

Kaorcemminikmi nonenjuey YIIH alabIMEH TEPMHUHAIILI Ti30€HI
TyAbIPAaThIH, COHAH KeiWiH ocbl Ti30eae TM-H MonenaeuTiH
rpaMMaTHhKaHbl TYprbi3ambi3. Erep Ti30e TM-MeH TaHbUIca, OHAA Ti30€
031 OCHENICUTIH TepMUHAJT CUMBOJIIAPFA TYPJIECHE/].

V.3.1-nemma. Erep L timin xannel Typaeri rpammaruka G
TynbipaTteiH Ooiica, srau L=L(G), onaa ockl Tiuiai TanuteiH TM M Gap
OoJabl, SFHA L = L(M).

Janenoey. Aintanwik, xkannel Typaeri G = <N, T, P, S>
rpamMatukackl L Timin tyasipeeiH, staM L(G)= L. Ocwr L Timin
TaHUTBIHIAK Ociinerepmubai TM M typrei3butansl, ssau L(M) = L.

Meitni TM M =< Q, U, T, Qo, F, F,«, ||, -1, 0> OepiiciH, MyHJa
U =N UT U{#, ¢}, mynma # — Tiz0Oenep/i axbIpary YIIiH apHaJIFaH
CUMBOJI, ¢ — 0OC YSIIBIKTAp/Ibl TOJTHIPY YUIIH apHAJIFaH CUMBOJI, KOHE
#,¢ ¢ NUT.
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AnneiMeHd M TM-ueiH Tacnacel te T* T130ecin kamtuabl. CoHaH
KEHIH oJ T TI30€CiHIH OapiblK CUMBOJJIAPHIH Olp YAIIBIKKA OHFa
YKBUDKBITHII, T-IbIH aJAbIHIAFRl OOCaraH OpPBIHFA # CHMBOJIBIH KOSIBI,
aJ T TI30€CIHCH KeHIH TacHaHbIH 1IIIHETIC] #TH#S# OonaTeIHaal eTim #S#
Ti30eci Koubwiaapl. Ockl mesriigeH Oactanm TM M OeiitepMuHan S
CUMBOJIBIHaH Oactan G rpaMMaTHKACBIHJAFBI IIBIFAPBIMILI MOJICIICH
Oactaiigpl. ['paMMaTHKaHBIH MIBIFAPBIMBIHAAFEI OpOIp CEHTCHITUSIIBIK
MIIIH €K1 aXBIPaTKBIIT # CHMBOJBIHBIH apachblHIa KE3CeKIeH Iaiiia
oonaael. Erep kaiicel O1p KO3FalbIiC TEpMHUHAN Ti30€CiHE alibIll KeJice,
OH/a 011 T Ti30eciMeH calbICThIPbIIaAbl. Erep eki Ti30e TeH 0oJjca, oHaa
M TM 7 Ti30€CiH TaHUbI.

Homipek amTcak, Meim Kaiicel Oip wMesriige TM M e3iHiH
TacnaceiHAa H#T#A1A2...A# Typaeri Ti30€HI KaMTBICBIH. AJIJIBIMEH
MaImnHa ©31HiH Oactrerin AiAz...Ak Ti30eciHae | MO3HMIUACHIH XKoHE P
YKUBIHBIHJAFBI epeKeIepIiH COJI )KaFbIHBIH €H YJIKCH Y3bIHABIFBIHA TCH I
KOHCTaHTaChIH OCMACTepMUH/I TaHJaIl, >KbUDKBITaabl. KeliiH, MammHa
AjAi+1...Ai+r1 1ITiz0€CIH 3epTTeiiai: erep Oy imTiz0e P >KubIHBIHIAFBI
Kalicbl O1p €peKeHIH COJ >KaFbl 00Jica, OHJIAa OHBI OChI E€PEXKEHIH OH
YKaFbIMEH ayBICTBIpYFa OO0JIa/IbI; €rep epeKeHIH OH KaFbIHBIH Y3bIH IBIFbI
r-re Teq 0oJiMaca, OHJla MallluHa OPBIHLI 00CATy HEMECE TOJITHIPY YIIIH
Ai+rAitr+1...A# 1I0TI30ECIH WO COJIFA, WO OHFA JKBUDKBITYFa MOXKOYp
Oonaael. OHFA KBUDKBIFAH Ke3/le OOCaraH OPBIHJBI YaKBITIIA TOJITHIPY
YIIIH ¢ CUMBOJIBI Maii/1ajlaHbLIA/IbI.

Ochr G rpamMaTUKaChIHIAFbI ITBIFAPBIM/IBI KaparaiblM MOJSIACYACH
TM M e3iHIH TacnacblHa #THA# Typheri Ti30€H1 jKa3aThIHIBIFbI
KepiHeal, MyHaa AeT* mom conma, Kaman S=*g A. COHBIMEH KaTap,
erep A= 1, ouga M TM L tinin taauasl, srau L= L(M). Kepek monenney
OCBHI.

V.3.2-n1emma. Erep L timin TM M TtanuthiH 6oica, srau L = L(M),
OHJIa OCHI TUIAI TYJABIPATHIH XKaJIbl TypAeri rpamMmaTtuka G 6ap 60omassl,
srau L = L(G).

Janenoey. Aitaneix, M =< Q, U, T, (o, F, F,«, ||, -1, 0>TM L
TiaiH TaHbIChiH, srHu L(M) = L. Engi angeiven T* sKMBIHBIHAFBI KAHChHI
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Oip TI30€HIH €Ki KellipMeciH OelIeTEepMUH/II TYAbIPAThIH, KEHIH OCHI
kemripmenepaid OipeyiHne M TM-HBIH OpeKkeTTepiH MOJSIACHTIH
xkanmbl Typaeri rpammatuka G Typreiambeiz. Erep M TM Ti36eni
TaHUTBIH 00Jica, oHaa G rpaMMaTHUKACHl eKIHII KOITiPpMEeH] TePMHUHAIIIbI
Ti30ere alHanapipagsl. Erep M TM Ti30eHi TanbIMaiiThiH O0Jica, oHna G
IrpaMMATHKACBIHIAFl  IIBIFAPBIM  CIIKAIIAaH TEPMHUHAIIBI  Ti30ere
OKEJIMEHII.

Tankpuiay »KaanbUIBUIBIFBIH KOFanTHal, opoip e F xone te T yunin
0(Q, t) MoHI aHBIKTaJIMaFaH IbIFBIH KOpaMaJl1aliMbI3.

Homipek, meitni LI G = <N, T, P, A;> GepiiciH,
Mynna N ={[t, u] : teTu{e} & ueUFUQU{A1, Az, A3}, ain P mMbIHaHEI
KAMTH/IBI:

(1) Ai—QoAz;

(2) A2 —It, tJA2 opOip te T yuuis;

(3) Ao —>A3;

(4) As —>[8, B]A3 ;

(5) Az —¢;

(6) q[t, c] —I[t, d] p ek d(q, ¢) = (p, d, =) 6onaTeiHaA# opOip e,
teTu{e}, ceU, deU, peQ yuix;

(7) [u, €] q[t, c] —p[u, €] [t, d] Tex 5(q, c) = ( p, d,«) GonarsiHgak
ap6ip ueTu{e}, ecU, qeQ, teTu{e}, ceU, peQ, deU ymiin;

(8) [t, c]g —qtq, q[t, c] —atg, q —e apb6ip te TU{c}, ¢ €U, qeF
YIIIIH.

Apbl Kapali JKorapblmarbl 1-111 JKOHE 2-TM1 epekeHi KOJIaHBIII,
keioip tie T, 1<i< K ymiin MbIHa TYpAeri NIbIFapbIM/IbI aJTAMbI3

A1=* qo[ts, t1] [to, t2] ... [tk, t]A2

Awrtaneik M TM tito... tk Ti30€riH TaHBICHIH, COHAA KEWOIp M yIIiH
0JI ©31HIH KIPICIHIH OH >KaFbIHAaH CaHbl M-HEH aCHaWTBIH YSIIBIKTAP]IbI
naiganaHazael. AJNAbIMEH 3-101 €peXkeHl, KeHiH M peT 4-mi epexeHi,
COHBIHAH S-1111 €pEeXKEHI IMaigagaHbll, MbIHA IIBIFAPBIMJIbI AJIAMBbI3

A1=>* qO[tl, tl] [tz, tz] [tk, tk] [8, B]m
Apbl Kapaill TaHbUIATBIH KYW TyMailblHIIA TEK O-I1 »oHe /-1l

epekesiep FaHa KOJJaHbLIa allaThIHIBIFBIH  eckepTemis. OcbhlHIa
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[(Tu{e})xU] OeiTepMHUHAI AP TBI OenriIenTiH TacMabIK
CUMBOJIJIApIbIH  OIpIHIII KOMIIOHEHTTEp1 eIIKaIllaH e3repMeual, ai
exinmuiept M TM-HbIH TacmacklHAa OHAIPUIETIH  >Ka30aiap/bl
MOJEIIAEHII.

M TM-ubIH KagaMm caHbl K OOWBIHIIA MHAYKIUS apPKbUIbI MbIHAHBI
KepceTe anambi3: erep (fo, tito...tx, 1) |=|v|* (g, X1X2... Xs, I), onga

Qo[t1, t1] [t2, t2] ... [tk, t&] [e, B]™ =c*
[t1, Xa][t2, X2]...[tr-1, Xr—1] Q[tr, X¢]...[tkem, Xiem],

MyHaa Uy, B, ..., tke T; tke1=ts2 =...=tkem=F¢;

X1, Xz, ey Xk+m€U; Xs+1:Xs+2:...:Xk+m :¢.

Hnoykyus 6azacer. Metini kamam canbl K = 0, oHIA TYXBIPHIM
aKHMKaT.

Hnoykyusinoly  eunomesza. AWTAIBIK  TYKBIpBIM ~ Oapiblk  K-1
KaJaMJaphl YIIiH OPBIH/IaJIa b

Hnoykyusnoly  emy. Meiini TM M keneci kK kKagammapbiH
OPBIHIAWIbI:

(Qo, tato...tx, 1) |-|v|*
(G, X1, X2, ooy Xr, j1) fw*
(CIQ, Y1Y2...Ys, jz)

Conpa airamkbl K Kagamra KOJIJJaHBUIFAaH WHIYKIHSUIBIK THIIOTE3a

OOMBIHIIIA MBIHA TYPJIET1 HIbIFapbIM 0ap 00J1a bl
Qo[t1, ti][t2, t2]...[tk, t][ €, B]"=c™*
[t1, Xa][t2, X2]... ql[tjl, le] o [tkem, Xiem]
Conrbl KanaMm OoitbiamIa Kapacak o(q1, Xj1) = ( 02, Yj1, d) minmerTi

001y Kepek koHe ochiHaa d =«—, erep 2 = j1-1 Hemece d = =1, erep o =it
1. Colikecinme, d = - OoFraHa, MBIHA TYpJeri 6-11i epexe 6ap:

daltiz, Xj2] —[tjz, Yilaz,
ai d =« OosrFaHa, MBIHA TYPJIET1 7-1111 epexe Oap:
[tiz-1, Xjr-1]0a[ti, Xja] =02 [tia-1, Xjr-a][tia, Yia].
Enmi Xi = Y Oapnblk i#j1 yuriH. CoHbIMEH, Tarbl Oip Kajam
HIBIFApBIM Oepe/l.
Qo[t1, ta][t2, t2]...[tk, t][ €, B]™ =c*
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[t, Yi[t2, Y2]...02[ti2, Yjo] ---[tkem, Yie m],

OYJ1 MHIYKIUSHBIH OOJDKaMBIH IoJIenaei 1. Apbl Kapai, erep ek,
OHJIa TPaMMAaTHKa €peKECiHIH 8-111 Typi OOUBIHIIIA MbIHA IIBIFAPBIM/IbI
anyra 0omaapl

Xa][te, X2] ... Q[tj, Xi] --- [tkem, Xkem] =6*
qt1qt2q..qtkg=c*
titx ...

ConbiveH, G rpammatukacs tito ... ty Ti30ecin Tyablpa anaabl, erep
tit2 ... tx T130eci M TM-men tanbuica, srHU erep tito...tk T136eci M TM-
MEH TaHbLIca, oHja tity...ty Ti30eci L(G) Tinine kipemi.

Honenneyni askray yurd, L(G) Tininin Oapnbeik Tizoeaepi M TM-
MEH TaHBLIAThIHIBIFBIH KOPCETY KEPEK.

Erep Ai=>c*r Oomnca, onmma ¢ TM-MeH TaHBIIATBIHIBIFBI
WHIYKITUSIMEH JONCIICHE].

Eckepe keTcek, Ke3 KEJIreH IIbIFapbiM, COHBIH 1miHAe A1=c*7
IIBIFAPBIMBI Ja, TeK l1-m — S5-mm epekenepMeH OacTallbill, MBIHAIAM
TYpJe HOTHXKE Oepei

Al=c* qo[ts, t1][t2, t2]...[tk, t][ €, B]™.
Apbl Kapail 6-1111 koHE /-1l epekeNiepil KOJAAHBUIbIN, MbIHAJAAN
HOTIIKE aJIaMbI3
[tl, Xl] [tz, Xz]... ql[tjl, le]...[tk+m, Xk+m],
myHza (1 € F, conan keiin 8-mri epexxenepaeH 7= tito.. .tk mbrras!,
TM M MopenieHEeTIH MIbIFapbIMHBIH KECIHAICI MbIHAY
Qo[ts, ta][to, t2]...[t, t] [&, B] "=c™ [t1, Y1l[t2, Y2]...qlt;, Yil.. [tcem,
Yk+m],

myHzaa eFk. Erep ocbiHgail mbirapeiM Oap 6onaca, onga M TM-

HBIH MBbIHA TYPJEri Kajambl 0ap 00J1ajbl
(qo, t1, t2, ..., tk, 1) |-|v|* (g, Y1iY2 ...Ykem, J).

Ty KBIPBIMJIBI TITBIFAPBIM Y3BIHJBIFGI L OOMBIHIIIA JToIEICHIK.

Hnoyxyus 6azacet. Erep L= 0, oHIa TY)KBIPBIM aHBIK OpBIHAATIAIbI.

Hnoykyusnoly eunomesa. AWTanbik, TYXbeIpbiM |=n (N > 0) ymix
OPBIH/IAJICHIH.
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Hnoyxyusneix emy. Melni, y3biHIbIFbl L= N+1 mibirapbiM OOJICHIH.

JKanne! xxarnaiaa
Golts, t1][t2, t2]...[t, t] [e, B] "=c™
[t, X1][t2, X2]... da[tj1, Xj]..-[tkem, Xkem] =6*
[t1, Yal[tz, Y2]...q[G, Yil...[tem, Yicem],
MyHJa (€ F. UHAyKIUsSIbIK THITOTE3aFa cail MBIHA aybICcy Oap
(Qo, t1, t2, ..., tk, 1) |-|v|* (g1, X1 X2...Xk+m, J1)-

[IsIFapbIMHBIH COHFBI KaJIaMbl €pEKEHIH TEK 6-1111 Hemece 7-11i Typi
apKbLIbl OpbIHIANIA allajibl. Erep epeskeHiH 6-11 Typl KOJJaHblIca, OH/Ia
J = j1t1; erep epexeHiH 7-1i TYpi KoJigaHbuica, oHaa | = j1 — 1.

by epexenep 6(01, Xj1) = (Q, Yj1, d) Oonranapikran 6ap, myHaa d =
-1, erep J = jit+1 Hemece d =«—, erep j = j1 — 1.

byn xepne Xi = Yi GapiblK i # j1 yuriH. O (yHKIHUSCHIHBIH OCHI
MoHZIepl apKackiHaa TM M TaHUTBIH KECKIHTe ayJapaThiH Tarbl J1a Oip
KaJiaM >Kacaibl:

(o, trta...ti, 1) Fv* (@1, XXow Xiem, j1) ™ (@, Y1Y2 ... Yiem, J),

MyH1a qeF.

backama antkanna, 7 = tits...tk T130ect M TM-MeH TaHBUIATHIHIBIFBI
KOpCeTuIe .

ConbimeH, erep 7€ L(G), onma 7 1izdeci M TM-MeH TaHbLIAIbI.

V.3.1-tanceipma. MpHa L(G) TimiH TyapIpaThlH TpaMMaTHKara
skBuBasieHTTI TM M =<Q, U, T, qo, F, +,, ", -1, 0> TYPFBI3bIHBI3:
1. L(G) ={a™"a™" : m>1 & n>1}?
L(G) = {a*b™c" : k>1 & m>1 & n>1}?
L(G) = {a“""b*" k=1 & n>1}?
L(G) = {e}:
L(G) = {a?: n>1};
L(G) = {a, aaa, aaaaaaa};
7. L(G) = {a}*;
V.3.1-cypakrap: TM MbIHa TUIEpIH TAaHU Ma:
1. L(G)={ab"c : n>0}, ryasipateia rpammaTuka N = {A, B, C},

o0 aw N
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T={a,b,c},
P={S—aB,B—aB,B—b,B—bC,C—c,C—cC,S5—aC,S—a}.
2. L(G)={(abc)" n>1}, rynwipateia rpammatuka N={A,B,C},
T = {abc}, P = {§—aSBClabC, CB—BC, bB—bb, bC—bc,
cC—cc}
3. L(G)={c"b"*! : n>0}, tynsiparein rpammaruka N = {A,S},
T={a,b}, P ={S—4, A—b, A—cA}.
4, TM-nHpa anFaiiksl AepekTep Kaigai oepinesmi?
5. TM-Haa HOTHKEN1 IepEeKTep Kajlail oepinesi?
6. TM-Hna HOacTanmy >koHE asKTally epekenepi Kaitail oepiies?
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V.3.2. Illleneynenoezen minoepoin anzopummoix npooiemanapol

byn maparpadra meHeyneHOereH —TUIACPAIH  aJTOPUTMIIIK
npoOnemManapsl TajkbuiaHagbl. llleneynmenOeren rpaMmmarukanapaa
koHe ThIOPUHT MalIMHaJapblHIa Oap aJIrOPUTMAIK IICIIIIMEUTIH
npobsiemanap kenripiieni. CoHbIMEH KaTap TanchlpMaiap Oepiieni
»KoHe cypakrap Korbutansl [1-4,8,9,11-13,15-21,24-32].

backa TonTarbl rpammaTtukaiapaarbl cuakThl I ymiiH keneci
ANTOPUTMIK MPoOJIeMaap bl TAIKbUIAMMBI3:

1. Bocmuik npobaemacel — 6epinren G I ymin L(G) 6oc tin 60a
ma, srau , L(G) = 9?

2. Illekcizoik npobnemacer — o6epiaren G I yuna L(G) mekci3
T 60J1a Ma?

3. Tuicminix npobaemacvl — xe3 kenreH & Ti306e Oepuiren G I -
HaH TybIHAaiTeIH L(G) Timine Tricti 6osa Ma, siran §eL(G)?

4. Dxeusanenmminixk npobaemacwvl — Ke3 keareH exi Gi xone Gj (
I#]) rpaMmaTHKaap SKBHBaJIeHTTI Ooia Ma, sran L(Gi)=L(G;j)?

5. Tyuvikmoeinwix npobiemacst — 0enriil O1p TUITET1 K€3 KEITeH €Kl
TIAT€ OKUBIHABIK aMalgapAbl KOJJaHFaHIa HOTHXKECI COJl  TOMKA
KaTaThIHBIFbIH AHBIKTAY.

backa TomnrTarel aBTOMAaTTapAarbl CUAKTEI TM  ymIiH Keneci
ANTOPUTMIIK MpoOIeManapbl TAIKbIIaUMBbI3:

1.  Bocmuvig npobnemacor — 6epinred M TM ymin L(M) Goc Tin
0oxa ma, srau , L(M) = 0?

2. Illekcizoix npooremacwvt — 6epinrer M TM ymin L(M) mekci3
T Oosia ma?

3. Tuicminix npobremacet — ke3 xkenren & ti36e oepinresn M TM
taHuThIH L(M) TiniHe THicTi 60sia Ma, srHM e L(M)?

4. DOxeusanenmminix npoobnemacvl — Ke3 keireH eki Mj xone M;
(i#]) aBToMarTap 3kBUBaICHTTI 001a Ma, sskHU L(Mi)=L(M;j)?

220



5. Tyuvikmoinwlk npobiemacsyt — OENTIl Olp TUOTEr1 Ke3 KeJreH
€Kl TIITE€ JKUBIHABIK aMalaap/bl KOJIJIaHFaHJa HOTHIKECI COJ TOMKa
’KATaTBIH/IBIFBIH AaHBIKTAY.

6. O3-e3ine Kondany npobremacvl — 631HIH (popMamabl Ka30ackl
00JIaTBhIH JEPEKTEPAC KYMBICHIH COTTI asikTaThiH M TM Gap Ma oK
na?

(. Toxmamy npobremacol — 6epuireH M TM xoHe GepluIreH Kipic
nepektepi yuria TM »yMBICH KatraH Aa O01p TOKTai Ma yKOK 1a?

Ochbl npoOaeManapabiH KebipeynepiHin ANTrOPUTM/IIK
HICHIUIMEHTIHIITIH Joseie/iey Kejlecl TeopeMajiaH Tyalbl:

V.3.1-meopema. TM M —HbIH ©3-031HC KOJJaHy MpOOIEeMaChiH
memetidH TM M KoK.

V.3.2-meopema. Ke3 xenren TM M yuiiH TOKTaTy MNpoOieMachbiH
memeTiH TM My koK.

Ocbigan, TM yimiH 3-631HE KOJIJIaHY MEH TOKTaTy Mpo0JieMachl
ANTOPUTM/II IICHIIIMEH T, SFHU HOTHIKEIIKTI aHBIKTAIy MpOoOIeMaMbl
HIEIIIIME .

V.3.2-TancbipmaJjiap:

1. T y1uuiH anropuTMIIIK IpoOaeManapabl aTaHbI3ap.

2. TM y1i1iH anropuTMIIK HIEHIIMENTIH TpoOieMaiaHbl KOPCETIHI3.

3. «Op0bip anropuT™ THIOPUHT MAITMHACBIMEH JKY3€Te aChIPHLIA b1
nereH ThIOpUHT T€3UCIHIH MaFbIHACHIH aHBIKTAHbI3.

4. TM M —HbIH 63-631He KOJIJJaHy MPO0OJIeMachliH TYCIHIIPiHI3.

5. TM M —HbIH TOKTaTy MPOOIeMachlH TYCIHIPiHI3

V.3.2-cypakrap:

TM-Hpa anramksl JepeKkTep Kanai oepimem?
TM-H1a MYMKIH HOTHKETIEp Karai oepinemi?
TM-Hpaa apanbIK HOTHKEISP Kajlaid Oepie/i?
TM-Haa )KyMBICTHI OacTay epexeci Kanail oepinesn?

ok R

TM-Haa )KYMBICTHI asiKTay epexeci Kanait Oepinesi?
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6. TM-naa HoTHXKENEep Kajlal IIbIFapbLIaIbl?
O/I[EBUETTEP ) KOHE UHTEPHET PECYPCTAP

1.Axo A., Yinpman JIx. CHHTakCHUCTIK Tajjay, ayjapy MeEH
kommuisiysiay. T. 1: Cunrakcuctik ananus. M.: Mup, 1978. - 612 6.

2.buneraecea H.II.  Anropurmaep, dbopManapl  TUILIED,
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HICMTY, 2000.

3. borauenko H.®., dan3ymnH P.T. ABTOMaTTAap,
rpammaTukanap, aaropurmaep. Oky kypaibl. OmObl. [(uanor-CulOupsb.
2006. -106 c.
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Mup, 1975. - 232 c.
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cBs3b, 1987.

6. BonkoBa U.A., Pyaenko T.B. @opmanasl rpaMMmaTrKaiap koHe
Tuaep. TpaHcisius TEOpHUSICBIHBIH 2yieMeHTTepi. Ekinmi  Oacma
(emaenreH koHe TOIBIKTRIpEUIFan) M: EM MMY, 1998. -62 6.

/.T'wu3oypr C. KoHTEKCTICI3 TIIAEpPAIH  MaTeMaTUKAaIbIK
Teopusicel. M.: Mup, 1970. - 326 ©.

8.I'mankuit A. B. ®opmanasl rpammaTukaiap MeH Tuaep. M.:
FreuteiM, 1973. - 368 0.

O.I'mankuii A. B., Menpuyk 1. A. MaTeMaTUKaJIbIK JTUHTBUCTUKA
sanementTepi. M.: Hayka, 1969. - 192 6.

10.T'nymkoB B.M. Iludpnsik aBTOoMarTtapisl cuHTE3ney. M.:
®duzmarrusz, 1962. - 275 6.

11.I'pocc M., Jlanten A. @opManabl rpaMMaTHKaliap TEOPHUSACHL.
M.: Mup, 1971. - 294 6.

12.KacesanoB B. H. ®opMansl Tinaep, aBToMaTTap *oHE ecenTey
KypAeiri Teopusichl OoibiHIa Jekuusiiap. - Hosocibip: HMY, 1995. -
112 6.

13.Kproukora E.H. ®opmanasl TUIaep xKoHE aBTOMATTap TCOPUSICHI.
- bapnay; 1996.
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14. KypartoBckuii K., MocroBckuit A. XXusamap Teopusicel / A.Jl.
TaiiMaHOB peAaKUMSCBIMEH arbUIIIBIHINAAAH ayaapran M. U
Kparko. — M.: Mup, 1970. — 416 6.

15.MemuxoB A.H., Komauuros B.M. Anroputmuep koHe
dhopManapl Tinaep Teopuscel. - Taranpor; 1983.

16.1Tentyc A. E., Ilentyc M. P. ®opmanasl Tuiep teopusicel: OKy
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17.Tlentyc A. E., Ileatyc M. P. ®opmannbl TuUIaEpAiH
MaTeMAaTHKaJIbIK TEOpHschl: - M.: AKNapaTrThlK TEXHOJIOTHIAP
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18.Peityopa-Cmut B. JIx. dopmannbl TuUiaep Teopusachl. M.:
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19.Po6un Xantep. KomnunstopiaapablH HET13T1 TYKbIPBIMAMACHI.
The Essence of Compilers. — M.: «Bunbsimey, 2002, - 6. 256

20.Camomaa A. ®opmanasl TpaMmaTHKaIap TEOPUSICHIHBIH
mepyetTepi. M.: Mup, 1986. - 159 6.

21.CoxonoB B. A., Kymnaupenko O. b., baqun H. M. ®opmainib
TUIIEp MEH rpamMmaTukanap. Ecentep meH Tamnceipmanap. Spociabib:
ApocnaBckuii MemiekeTTik yHuBepcuteTi, 1993. - 55 6.

22.Cronn P. P. XXusranap. Jlornka. AkcmoMaTHKAIIBIK Teopusap. /
10. A. [lluxanoBn4a penakiuACBIMEH aFbUIIIBIHINAAAH ayaapraH 0. A.
I"acteB xone U. X. lImann. — M.: [Ipocsemienue, 1968. — 232 6.

23.TpaxtenOpor b. A., bap3aunup . M. AKbIpibl aBTOMAaTTap
(>kyMBICHI J)koHE cuHTe3). M.: Hayka, 1970. - 400 6.
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A. O. IIOPINMBAM
TIJIAEP MEH ABTOMATTAP TEOPUSCHI

OKYJIBIK
(Exinii 6achliIbIM. OHIE/ITeH JKoHEe TOJBIKThIPbLIFAH)

[Timmimi 60x80 1/8 ArapThuiraH Karas,
Teirb3abiret 80 Tp./ M2. 95%.
PU30 GachuibIMBbI.

[apTTe! 6acna Tab. 12,5. Kenemi 201 Ger.

OKyblK MasmyHvina 6acna 6oaimi xcayan oepmeiioi

- — “OBepo” Oacmana OachlIbBIMFA JETeH
/4 A4 OanTayibl )koHE OAChII IIBIFAPBUIIBL.
g /K P, Anmarsl, BaiiTypchIHyIIbI Kereci, 22
L1 , Ten.: +7 /727/ 233 83 89, 233 83 43,
SBEPO 233 80 45, 233 80 42

e-mail: everoO8mail.ru
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INOPINBAM AnThiHGeKk OMipYJIbl, TEXHHKA FHUTBIMIAPBIHBIH
JTOKTOpBI,  Tmpodeccop,  XalbIKApaNbIK  aKmapaTTaHIbIPy
aKaJeMUsChIHBIH akageMuri, KP MeMJeKeTTiK ChIIBIFBIHBIH
naypearsl, JL.H.I'ymuneB areiHgarel E¥Y  «Kacaunasl
unTeiekTy F3U-ueiH aupekTopsl (Www.e-zerde.kz). OHbIH
alfHaJBICAThIH FHUIBIMU cajlachl MH(OpPMATHKA MEH aKMapaTThIK
TEXHOJIOTUSIIAp IbIH TEOPUSITBIK KoHE KOJ11aHOaIbI
mpoOieManaps: MporpaMMaay IblH TEOPHUSCHI MeH
TEXHOJIOTHUSIAPHI, aBTOMATTAaHIBIPBUIFAH JKYHeENep, >KacaHIIbI
UHTEJJIEKT, KOMIBIOTEPIIK JIMHTBUCTUKA >KOHE JIIEKTPOHJBIK
okpITy. On Oy cajlajia aaMacTBIPBIMIIBIK KOHE JIOTHKAJIBIK IporpaMmanay TUIAepiHIH
CEMaHTHKaJapblH QopMaiaay, MporpaMMalblK JKOHE ammapaTThIK  Kypaaapiabl
BepuduKanusiiay omaictepin xkacanbl. OcCbl 3epTTeyliep HOTHXKEJIepl Heri3iHae ol
«05.13.13 (05.13.11) — Ecenrey MamuHajgapbl, KyHelepi KoHE  TOpPJIaphl
(MaTemaTuKaablK, MPOTrPaMMAJbIK JKOHE TEXHUKAIBIK KaMTBIMIAp)» MaMaHIbIFbI
OotipiHIa «EcenTey MammHalIapbl MEH KYHEJIepiHIH MPOrpaMMalIbIK JKOHE anmnapaTThIK
KypaJlgapblH BepuUKanusaiay» TaKbIpbIOBIHAA TOKTOPJBIK JUCCEpTallds KOPFaIbI.
OHBIH KeWOip FRUTBIMU HOTHIKENEPI ipl FRUIBIMH OpTAJBIKTapbIiHAa eHaipiiai: 1976-1979
KbUIIAPHI - «FaphlIThIK KyHenepal UMUTAlUsIay TUTIHIH TPaHCISTOPhD YIIy-ChIHAY
uHCTUTYTHI, JKykoBck K; 1988-1989 kemmaper - «ludpraeik  cynbamapasi
BepuduKkanusiiay >xyieci» FouibiMu-eHmipic optanbiFbl, 3eneHorpan K., 1990-1991
Keuiaapel - «Kemmpomeccopipl ecenTey KOMIUIEKC] VINIH Tapajuiesal mporpaMmanay
KyHeci» DIESKTPOHIBIK €CENTEY TEXHUKACBIHBIH FRUTBIMU-3EPTTCY OPTaJIbIFbl, MocKey K.

On 400-meH actaM FBUIBIMH Makaiajiap, 4 OKyJbIK, 12 OKy KypalJIapblH >koHE 4
MOHOrpadus >kKapusiaabl; HHPOpMATHKa MEH €ecenTey TeXHUKachl OoibiHIIa 6
TEPMHUHOJIOTUSIIBIK JKOHE TYCIHIAIpME ce3iaikTep wmbiFapapl; 30- HaH actaM  3epAedi
MEHIIKTIH MEMJIEKETTIK TIpKeNy KYyQNIKTepiH ajjbl, KOINTereH MEMIICKEeTTIK
CTaHAapTTap/bl JKacayra KareicThl: 10 — akKmaparThlK KoHE KOMMYHHUKAIIHMSUIBIK
TEeXHOJIOTHSIIAp canachiHaa, 9 — 611im Oepy canachiHA.

A. llopinbait «Mupopmartuka, ecenrey TEXHUKACHI )KOHE OacKapy» MaMaHABIKTap
TOOBI OOMBbIHIIA 4 FBUIBIM JOKTOPBIH, 8 FBUIBIM KaHIWJIATHIH XoHEe 6 PhD moxTopsiH
nasipian meiFapAsl. OHBIH FRUTBIMU MEKTE01 Ka3ak TUTIHIH MaTeMaTUKAJIBIK TEOPUSICHIH
KYpZbl, Ka3akK TUIIHIH aybl3lIa JkKoHe kaz0ama ce3Jepli MeH cellemaepiH
aBTOMATTaHJBIPBUIFAH Tallay MEH CHHTE3/ICY OMIICTEPiH >Kacajbl, DJIEKTPOHJBIK OKBITY
0achUIBIMBIH Jasipiay/IbIH TEXHOJIOTHSICHIH YCHIH/IBI. by FeumbiMu HoTIOKEEp 1994-2014
xputgapbl  KP opTypii MEMIIEKETTIK JKOHE MEMIICKETTIK eMeC KYPBhUIBIMIApD MEH
yibIMAapa CHAIPUITeH KOMNTereH OJIEKTPOHIbl OKBITY OacChUIBIMBIH, Ka3aK TUIIH
KAIlIBIKTaH OKBITY YKYHECIH, Ka3aKIa Coliey i TaHy MEH CHHTE3/CY KYHeCiH jkoHe Oacka
ABTOMATTAHJIBIPBUIFAH KYWEJEp/li, COJMAp/bIH INIHAE eCelKe ally JKOHE capanTaMalibiK
KYHenepi, ’acay YIIiH KOJAaHbLIIbI.
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