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dopManbubie fpaMMaTHKd u a3blkd. Taanxkni A B.

Kunrd nocasmeHa 'reoppm (bopma.nbﬂbxx rpaMMaTHK H
SI3bIKOB, SBJSIOIEHcA BaKHellledl cOCTaBHOH uacTblo Tak
HasblBaeMOjt MaTeMaTHueckod JHHPBHCTHKH. Ora TeopHs
BHI3BAHA K KU3HH NOTPEOHOCTAMH JIMHTBHCTHKH, HO Hallia
CBOIO MOYBY B UHCTOHA MaTeMaTHKE H CTala JOJHOTIPABHOH
OTPac/bi0 MaTeMaTHUECKOf JIOTHKH, TeCHO CBSA3aHHON ¢ Teo-
pHell aiTOPHTMOB H TeOpHell aBTOMATOB.

B kaure paccMaTpuBaercs P BaXKHEIX mpofieM Teo-
pun QOpMAanbHBIX TPaMMAaTHK — TAKHX, KaK B3aHMOOTHOIIE-
HHf MeXAY pasiHuHBIMU KJIaccaMH IpPaMMaTHK H KJ1acCaMH
3aflaBaeMblX MMM S3LIKOB, CBSI3E MeXKAY I'PAaMMAaTHKaMH H
aBTOMATAaMH, OLEHKH CJOXKHOCTH BHBOJZAa B IpaMMaTHKaX,
aArOpUTMHYECKHe TNPOGJaeMbl I IpaMMaTHK.

Kunra mpencrasaser GOJBLION MHTEpec IJd CreLHasH-
CTOB KaK B OGJACTH MaTeMATHUYeCKOH JHHIBHCTHKH, TaK H
B CMeXHHIX 06JacTsAX, HAIPUMEDP B TEODHH AJrOPHTMOB H
aBTOMATOB.

Crpanun 368. Unnoctpanui 17.
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NPEJUCJIOBHE

Hacrosmas KHHra npejicTas/isier co60H PYKOBOJACTBO IO
Teopud (POpPMaJbHBIX TIPAMMAaTHK, NpefHasHaueHHOe Jif
TeX, KTO XOUeT MO3HAKOMHTBCA C €¢ COBPEMEHHBLIM COCTOS-
HHEM JIOCTATOYHO OCHOBATENbHO — B 00Ie06pa3oBaTeb-
HBIX IeJSX WIH pajy NPHKJAAHBIX 3ajau (Hampumep, CBs-
3aHHBIX C I3BIKAMH IIPOTPAMMHDPOBaHHUs). IDTO lepBast KHUTA
TAKOro pofa Ha PYCcCKOM s3blKe; MoHorpadus ([Gins-
burg 1966] *), pycckuit nepesox Kotopo# Beiuesa B 1970 r.,
NOCBAIEHA HCKJIOUHTENbHO OGECKOHTEKCTHBIM SI3HIKaM **);
Apyras HeIaBHO IepeBelleHHas KHHra [Gross — Lentin

-1967] 3HauuTeNnbHO 3JeMeHTapHee H COAEPXKHT JIHIIb OCHOB-

Hble TOHATHA TeOpHH (GOpMaJbHBIX I'PaMMaTHK ***).
Kunra ajapecoBaHa B IepByI0 Ouepelb UHTaTeNII0-MaTe-
MaTHKY; BO BCSIKOM CJydae, JJs €€ YTEHHs HyXKHa' H3BecT-

*) daMuIHA H rOA B KBaJAPaTHHIX CKOGKAaX — CChlAXa Ha MOMeEIIeH-
HBl B KOHLle KHHIM CIOMCOK JuTepaTyphl. Eciau B CHHCKe YKa3aHOo He-
CKOJIKO PaBoT OJHOrO aBTOpa, HMEIOUIMX OAMH H TOT Xe roj H3ja-
HUSI, TO H0GaBJASsOTCH GYKBH B KpYrablx cko6kax, HanpuMep [Chomsky
1959 (6)1.

**) KpoMe Toro, B HacTosuleii KHHMe H3JOXKEHH HEKOTOpble pas-
Lensi Teopnu GeCKOHTEKCTHHIX A3bIKOB, KOTOpHX Her B [Ginsburg 1966]:
OUEHKH CJIOKHOCTH BBIBOJA, KaTeropHajbHble H IOMHHAIHMOHHBIE TpaM-
MaTHKM, MeTaJHHeHHBe M HTEPAlHOHHO-THHENIble fI3BIKH; NOAPOGHEe
TPaKTYIOTCH aJATOPHTMHYeckde NpobsieMbl. C Ipyroil CTOPOHH, MBI He pac~
CMaTpuBaeM npeoBpa3oBaTesiell H OrpaHUUEHHBIX GeCKOHTEKCTHBIX S3BI-
KOB, H3yueHmI0 KOTOPHX YJAejeHo MHoro BHuMaHua B kKhure C. I'mua-
ypra. Eme ofno oTaMuMe HALIEH KHUFM OT Ha3BaHHOH — MeHbIass Gop=
Ma30BaHHOCTD H3JI0XKEHHS. o

***) KpoMe HA3BaHHHX [BYX, B MHDOBOH JIHTepaType MMeeTcsi (Ha-
CKOJIbKO u3BeCTHO aBTOPY) elle TONbKO Ofila KHMra 00 $HopMajbHEM
A3bikam [Hoperoft — Ullman 1969],  tax:Ke .I0BOJBHO CHJILHO OTJARYAIO-
Wascs no copepxanuio 0T Hamed; : .
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Hasi OpPHUBBIUKA K MAaTeMaTHYeCKOMY MBIIIEHHIO H H3yue-
HMIO MaTeMaTHueckoli aurtepaTtyph. Urto Kacaercs ¢dakTHue-
CKHX 3HaHHH, TO (OpManbHO HX "[OYTH He Tpebyercs:
JOCTATOYHO BJAANETb OCHOBHBIMH IOHATHAMU TEOPHH MHO-
KectB. TeM He MeHee BecbMa XKeJaTeJbHO NpPeABApUTE/b-
HOe 3HAKOMCTBO XOTd OBl ¢ IVIaBHBIMH HIESIMH H KOHIEN-
UHAMHA TEOPHH &JrOPHUTMOB, B YACTHOCTH C MAalUUHAMH
TrlopuHra, NOCKOMbKY «aJTOPHTMHYECKHH AYyX» TNPOHHU3HI-
RAET BCIO TEOPHIO I'DaMMaTHK; He NMPHOGUIMBIINCHE K HEMY,
HEBO3MOXHO COCTaBHTb INPENCTaBJeHHe O MecTe (PopMalb-
Hblx‘rpammamx B MareMatHke. [Ipu 3TOM peub uper HMeH-
HO 0 HanpaBJfOIHX HIesX H obleM AyXe: Bce OTHOCH-
IWHecss K aJroputMam TeXHHUECKHE ONpeNeeHHs — B Tep-

MHHaX Mawus TblopuHra — B KHHMTEe NPHBOAATCA, M BCe

Heo6XonnMble (DaKThl HOKA3HIBAIOTCA *).
JIuHrBHCTHYECKHE HHTEPIpETalldH YNOMHHAKTCA B OC-

HOBHOM TEKCT€ KHHIH JIHIIb H3PeKa H BCKOJb3b (6oJabmie’

BHHMaHHUsl UM ylleneHo B npuaoxenusax I u I, Ho paccma-
TPUBaeMbIl TaM MaTepHal He OTHOCHMTCS, CTPOro TOBOpS,
K rpammatHkaMm). OAHaKO 3HAKOMCTBO C JIHHIBHCTHUECKHM
aCMEeKTOM TEOPHH TPAMMAaTHK NPEACTaB/AseTcss aBTOPY IMO-
JIC3HHIM JUIS €e H3yueHHsl AaxXke B YHCTO MaTeMaTHUECKOM
NJiaHe; /I8 03HAKOMJEHHSI C 3THM ACHEKTOM MOMHO DeKo-
MeHaoBaTh KHUTY [[magkuit — Menbuyk . 1969]. «Ilporpam
MHCTCKHX» TIPHAONKEHUH Mbl HE KacaeMcsl. :
B KOHIe KaXHoH riaBp NOMelleHH ynpaxHenus. He-
KOTOpble H3 HHX HOCHT YHUCTO TPEHHPOBOUHBIH XapakTep, HO
GOJIbLIMHCTBO NPEAHA3HAYEHO CAYXKHUTh AOTOJHEHHEM K oC-
HOBHOMY TEKCTy; B YNpaKHEHHS! BLIHECEHB MHOTHE (aKThI,
HaJH4YHe KOTOPHIX B TEKCTe He 00s3aTeJbHO [IJsi JOTHYe-
CKOM MOC/A€I0BATENLHOCTH HAJIOKEHHH, 4 B OTAEAbHBIX CIIy-
"asX M TakHe YTBEPKJEHHS, KOTODble B JaJbHelIleM HC-

*) B 4acTHOCTH, NOJHOCTHIO 3aMKHYTHIM B cefe clenaHo H3JoxKe-

HHe HepaspellUMbIX ajropHTMHYecKHx npobaem (ra. 8). M3 teopuu aaro-
PHTMOB B STOM H3JIOXEHHH HCIOJb3yeTCA TQAbKO TeopeMa Pafica, goka-

3aTE/BCTBO KOTOPOH NPHBOAUTCA TaM Ke. .

N

“TIPERMC/IOBUE 7

NOJB3YIOTCH, €CJIM HX J0KAa3aTesibCTBa MPOCTHI H OCHOBAHBI
Ha yXKe «0TpaboTaHHOH» TexwuKe. JlnanasoH TpyaHocTH yn-
paXKHEHHH BeCbMa IIMPOK; K HEKOTOPHIM U3 Haubosee TPYZ-
HBIX H HaHuGoJlee BaXKHLIX JaHbl KPAaTKHe yKas3aHHsI.
CrHcoK JIMTEpaTypsl He MPETEHAYeT HH Ha Kakoe MOJO-
Gue TOMHOTHI; B HErO BKJIOYEHBl TOJBKO T€ PabOTHI, KOTO-
pple YIOMHHAIOTCA B KHHI€, IJIaBHBIM 06pa3oM B GHOJHO-
rpaQHYecKHX 3aMeYyaHHsX, TaKKe He TNPeTEeHAYIOIIHX Ha
HOJIHBIH OXBAT OTHOCAIUXCS K A€y MCTOYHHKOB. '
Ilpn HanuCaHHH KHUTH aBTOP MCIOAb30BAj CBOHM KYpC
JIEKIHH, H3NaHHLIH B CBOe BpeMsl POTANPHHTHLIM CIOCOGOM
[[naaxuit 1966]; onmako nMeromuiics TaM MaTepHas COCTaB-
JAEeT MeHee IOJIOBHHbl 00beéMa KHUTM M Hajaraercs B cy-
LIECTBEHHO NepepaboTaHHOM BHAE. ' P
ABTOp paccMaTpHBAaer 3Ty KHHTY KaK HEKOTOPHIH HTOT
CBOUX 3aHATHH MaTeMaTHYeCKON JIMHIBHCTHKON — B 0COGEH-
HOCTH YTeHMSI JIEKUMH W BEIEHHS CEeMHHAPOB MO 3TOMY
NpenMeTy — B TeYeHHe NOCJAENHMX AeCSITH JIeT, H €My XO-
Te0Ch Obl YyNOMSIHYTh 3[1€Ch O TeX, KTO B HanGoJbuiell cTe-
IIeHH TOMOr €My B STHX 3aHATHAX H HENOCPeACTBEHHO
B pabore Hany Kuuroil. IIpexpe Bcero, HHTEpech aBTOpa
B TEOPHH rpaMMaTHK cHOPMUPOBANHCHL B 3HAUUTEILHON CTe-
enn nox BausHueMm B. A. Tpaxren6pora. Uurarean, sua-
KOMBLIA ¢ ero paGoTaMu 1O TEOPHH CJOKHOCTH BBLIYHCJIEHUH,
JIETKO IOKMET, B YeM 3TO BJHsIHHE NPOsIBHJIOCh. OUeHb MHO-
THM aBTOp 0O0si3aH CymaTeNsiM CBOMX JIEKUHH M yYacTHH-
KaM CeMHHapoB, HX MOCTOSIHHOMY BHUMAHHIO H KPHTHKE; He
HMes1 BO3MOXKHOCTH Ha3BaThb MX BCEX, OH XOTead 6b 0C060
ynomanyrs A. §I. Tukosckoro, JI. C. Moauny, H. T. Ilep-
6akosy, M. K. Banuesa, P. B. ®peiiBanga. Oaa BLIPaGOTKH
B3MisipoB na JIUHTBHCTHYECKYIO CTOPOHY JeJa HepBoCTe-
NICHHOE 3HAaueHHe MMeNa MHOTOJETHAS COBMECTHAs pa6ora
cH. A MenbuykoM. BaxubiMu GHUIH 3aMeuaHHst yHTaTeMed
YUOMHHaBIIErocs BHIE Kypca JeKuuit, ocobernno M. B, JTom-
KOBcko#. B odopmiennn PYKONMCH HEOUEeHHUMYIO MOMOLLb
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OKasaiu aBTOPY TOBapuilM 0o pa6ore, raBHbIM 00-

pasom T. U. Weapko, JI. C. Momuna u H. I'. Llep6a-
Kopa. Pykonuch Obla NpPOYHTaHA PANOM KOJIIEr, KOTOPHIE .
BHICKA3a/1¥ HEMaJo IeHHBIX  COOOpaXKeHHH H [OMOIJH
yerpanuTs  MHOrMe morpemuoctH. OcoGeHHO  cylmect-

BEHHBIMH OblIH 3aMedanus u npeptoxenuss M. WM. Benen-

KOro; BaXKHble yKaszaHusi aBTop moayuua oT M. B. JlomkoB-
ckoir, JI. C. Moauno#l, a no npunoxeHuio I — Takxke OT
U. A. Menbuyka u E. B. [Tanyuesoit n no npunoxenuto 11— .
or U. U. Pessuna. P. JI. PaBuu cocraBuia NpeAMEeTHBIH
yKasaTenb ¥ MHOIO MOMOraja aBTOPYy Ha HOCHAeNHel CTaluH

opopmienus pykonucu. JI. C. Moxmna cocraBuia ykasa-

Teab 06osHaueHuii. BceM 3THM KoJuieraM aBTOp BblpaxKaer .

HCKPEHHIOI NPHU3HATEAbHOCTD.

BBELEHHE

Korfia TroBOpAT O <«BJaJCHHH» HJIH <YMEHHWH MOJb30-
BATbCA» TE€M HJIM HHBLIM €CTECTBEHHBIM $I3bIKOM, MO STHM
MOHMMAIOT, C OJHOM CTOPOHB, YMEHHE CTPOHThL «NpaBHJb-
HLle TEKCTHI» Ha 5TOM s3blke, BblpaKalollHe 3allaHHBbIA
CMBIC, € APYroil — yMeHHe ONpefeNsTb CMbICA 3alaHHHIX
«TIpaBHJIBHBIX TeKcTOB». IIpu 3TOM «NpaBH/bHBIE TEKCTHL>
npejcTaBasioT Co60li MOCTEe0BATENbHOCTA JIEMEHTAPHBIX
CIMHHIL M3 HEKOTOPOro KoHmeuHoro HaGopa (ckaxewm, ¢o-
HeM), 06pasoBaHHbIE TO OlPe/ie/IeHHbIM MpaBHJaM; B COBO-.
KyHOCTH 3TH TNpaBujaa COCTABJARKT TO, 4TO HasbBaOT
rpaMmartukoll ssbika. Camm 1o cebe sjeMeHTapHbIE €NH-
HHLOB HUKAKHM CMBICJIAM He COOTBETCTBYIOT, CMBIC/ HMEIOT
TONBKO HX COUETAHHS, NIO3TOMY HX BHyTpPEHHee CTPOCHHE U
MaTepuanbHas NpHpoja AJs TPaMMATHKH HECYIeCTBCHHBI,
C aHAJIOTHYHOH CHTyallHel NPHXOAUTCS BCTPEYATbCH B Ma-
TeMaTHKe: B pPasjiuyHbLIX ee pasjenax HCNOJb3ylOTCA pas-
JIHUHBIE «SI3BIKH», BbIPAXKEHHs KOTOPHIX TAKXKe CTPOATCHA IO
onpeae/eHHBIM NpPAaBHJAaM H3 S/IEMEHTApPHBIX ENHHHL (ane-
MEHTapHBLIX CHMMBOJIOB); 3THM BLIDAXKEHHAM CONOCTABIAIOT-
sl ompejesieHHbie CMBIC/bL, NPeACTaBAsIOLLIe co60il KoMOH-
HALMH COAEPIKATEJNbHbIX MaTeMaTHUECKHX MOHATHH. 3necs,
npaBaa, CMbIC/bI TPHIHCHIBAIOTCA OOGBIYHO M 3JIEMEHTApHBIM
cuMBosiaM (Hampumep, B f3blKe apu(MeTHKH + O3HAYaeT
cl10:KeHue, | — eQMHMLY H T. I.), OAHAKO OTCyTCTBYeT Ka-
Kas--iubo CBfA3b MEMKIAY <«BHYTPEHHHM YCTPOHCTBOM» 3Jie-
MEHTapHOTO CHMBOJA H TPHPOAOH CONOCTABJAEMOro eMmy
NOHSITHS, TAK YTO M B ITOM C/lydyae BHYTPEHHee CTPOEHHE
3JeMeHTapHBEIX CHMBOJOB HeCyIeCTBEHHO M BbIGOp HX npo-
H3BoJeH *), MaremarHuecKue S3bIKH OTJHYAIOTCA OT ecTe-
CTBEHHBIX HEeCpaBHEHHO 00Jiee INPOCTEIM CTPOEHHEM; INO3BO-
NSIOMEM JOCTHTATh B WX ONHMCAHHA IPEIeJbHOM YETKOCTH
H OJHO3HAYHOCTH, 3aTO OHH CTOJb XK€ CHJABHO YCTyNarwT
eCTeCTBEHHLIM f3biKaM B wiHpoTe cdepbhl NPHMEHHMOCTH.

- _
*) Ecau OTBJIEUBCS OT TAKHX HENPHHUHIHAJBHBIX coofpaxeHuit, KaK
yAoBeTBo BOCNPOHIBEACHNA H 3ANOMHHANHA, cjefioBanHe TPAAULUY H T. T,
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B nocnennee Bpems BosHHKIa 0c06as pasHOBHIHOCTb Ma-
TEMATHYECKHUX SI3bIKOB — TaK Ha3blBaeMble SI3BIKM NPOTpaM-
MHpOBaHHS, NpeJHa3HaueHHbIe JUI PAGOThl C BHIYHCIHTEb-
HBIMH MaUIMHAMH; OHH, KaK NPaBUJIO, HMEIOT Gosiee yHUBEp-
Ca/bHYI0O NPHUMEHHMOCTL H COOTBETCTBEHHO §oJiee CJI0XKHOE
CTPO€HHE, YeM «TPaJULIHOHHbIC» MAaTEMaTHYECKHE S3BbIKH,
HO H B TOM H B JPYrOM OTHOIUEHHH BeCbMa HaJIeKH OT ecTe-
cTBeHHBIX. Tak WM MHaYe, B CaMBIX PasHBIX o6aacTax (i He
TOJIBKO B YIIOMSHYTBIX Bblllleé) BOSHHKAIOT CHTyalHH, KOrja
NPHUXONHUTCA HMETb [0 C MHOXKECTBAMH BHIPAXKEHH, IO-

CTPOCHHBIX IO - ONpPEAEJEHHBIM «rpaMMaTHYe€CKHM MNpaBH- -

JlaM» H3 5JEMEHTapHbIX eIMHHI H UCIIONb3YeMbIX JLIs Tepe-
lauyd HEKOTOPHIX <«CMLIC/AOB». [lpeacraBnsier uurepec me-
clefloBaHHe 3TOH CHTyalMH B oOIlleM BHAE, T. €. ONHCAaHHE
OGIHX 3aKOHOMEDPHOCTEH CTPOEHHSA CaMHX
rpaMMaTH4YeCKHX I1paBHu.J;, SHAHHE TAKUX 3aKOHO-
MEpHOCTel MO3BOJAJIO Obl, B CBOIO OYePelb, YCTAHABJINBATH
oGulHe 3aKOHOMEDPHOCTH CTPOEHHNs 06pasye-
MBX 0O 3THM NpaBUJAM BLIDaXEHHH («Tek-
cToB»). MIMeHHO 3TO M fABJIAETCS NPEAMETOM TEODHH I'paM-
MATHK — 0CO00A MaTeMaTHYEeCKON AMCHMIJIHHB, BO3HUKILEH
B’50-X rojlax HBHIHEIIHEro cToJertus. B Heli crposTcs u uay-
ualoTcs (GoOpMaJbHBE TpPaMMaTHKHU— abCTPAKT-
Hble OGBEKTh, NPH3BaHHBlE CIYXHTb MOAENSMH KOHKpeT-
HbIX CHCTEM IpaMMarHyecKHxX npaBui. POpPMasbHBIM rpam-
MaTHKaM OTBEYalOT MHOXECTBA <«NPABHJBHO IOCTPOEHHBIX
BhIpaxeHUii» —QopManbHbBle A3BIKH, CIyXallue Mo-
JeJISIMH COBOKYIMHOCTEH «IPaBHJAbHBIX TEKCTOB» :
BOSHHKHYB B pe3y/IbTaTe yCHJHH, HanpaBJeHHLIX Ha BhI- -
paGOTKy TOYHBIX METOJ0B ONHCAHMSI €CTECTBEHHOrO $I3BIKa,
TEOPHUS TPaMMaTHK C€Pasy 3Ke COMKHYJACh, C OJMHOH CTO-
POHBI, C TEOPETHYECKOll JHHTBHCTHKOMH, KOTOpas IO Cylie-
CTBY BCErla 3aHMMaJjacb NOCTPOCHHEM aBGCTPAKTHHIX Moe-
Jeid ¥), HO He HMeJa CPEACTB JJsi HX TOYHOTO ONHCAHUA -
(4To HeMaso NpPENATCTBOBANO ee PA3BUTHIO), ¢ APYrof —
C TeOpHeH AJrOPHTMOB M TEOPHeH aBTOMATOB, IJie CPexH
npounx npobieM BO3HHKAET BONPOC O KOHCTPYKTHBHLIX CIIO-

*) Takme sneMeHTapHble MOHATHA «ILKOJBHOMNY rpaMMaTHKH, Kak
NOoMsiexallee, cKasyeMoe, Hafiex, POX H T. 0., NPEACTABASAIOT cOGOM
BecbMa aGCTPAKTHBIE KOHCTPYKLHY, OTHOCAIIHECS K axraM u3bIKa uMeH- -

HO Kak Mojend. Qco3HaTb uXx aGCTPAKTHHL
_ XapakT H
H3-32 -MX NPHBLIYHOCTH, P o ’P P prg s T“MBKQ
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co6ax 3aJaHHs MHOXECTB IOC/]eI0BATE/NbHOCTEH CHMBOJIOB,
T. €. TIO CYIIECTBY TOT CaMblii BONPOC, CHCTEMAaTHYECKOE H3Y-
yeHHe KOTOPOTO COCTABJSET OCHOBHOE CONEpXKaHHe TEOPHH
rpaMMaTHK; TOSTOMY TEOpHs rpaMMaTtHK ¢ CaMoro Hadaia
cMOFJla BOCIOJb30BATbCA HEKOTODBLIMH NMOHSATHAMH H METO-
JaMH, BEIPAGOTAHHLIMH B TEOPHH AJrOPHTMOB M TEOPUM aB-
TOMAaTOB. . o

DTU NOHATHA ¥ MeTOAbl MOAyYHad B Helt cBoeobpas-
HYI0O HHTePNpeTallHio H ObliM DPasBUTHl B HOBHIX HaNpaB-
JeHHsiX, OJHAKO CBA3b M NeEpemjeTeHHe TEOPHH rpaMMaTHK
¢ TeopHeH aJrOpPHTMOB H B OCOOEHHOCTH C TEOPHEM aBTOMA-
TOB OCTAIOTCSl 4PE3BbIYANHO CHIbHBIMH; MO CYIIECTBY. TEO-
pHSl TPAMMAaTHK MOXKET CUMTaTbCH, KaK H TEOpHs aBTOMa-
TOB, CrelU(HYECKHM OTBETBJEHHEM TEOPHH aJIFOPUTMOB,
mpHYeM BO MHOTHX MecTax ofe BETBH CPacTaiTcsi. JT0 OT-
HOCHTCHS KakK K MerofaM, Tak M K ITOCTaHOBKaM 3ajxad. H
xapakTepy pesy/bTaToB. .

MecTo TeOpHH rpaMMAaTHK BHYTPH OOLIell TeOpHH a/ro-
PHTMOB MOXET GHTh — BecbMa Ipy60 M NpHOIH3UTEIBHO ~
0XapaKTEPH30BAHO CJAEAYIOWUM O0pasoM: TEOpHa rpamma-
THK H3yYaeT B M3BECTHBIX aCIEKTaX «BHYTPEHHEE CTPOCHHE»
PEKYPCHBHBIX MHOXECTB HEKOTOPLIX CIenHa/JbHbIX K/acCoB,
no NPeHMyIlecTBY Hanbosee NPOCTHIX, H KaK pa3 HaCTO/bKO
NPOCTHIX, YTO pEeasbHO BO3HHKAWILKE B MaTeMaTHKe KOH-
CTPYKIHMH He BEIBOIAT 32 MPELessl 3THX KJIaCCOB; 34 UCKJIO-
yeHHeM TeX (Kak IPaBWJIO, AMArOHaJbHBIX) KOHCTPYKUHH,
KOTOpBIE CHEUMAJbHO NpelHa3HaualoTCst I J0Kaszare/b-
CTBA CYIIECTBOBAHHSI CKOJb YTOJHO CJIOXKHBIX OOBEKTOB..

loBopsl 0 NPHKJIAAHOM 3HAUEHHH TEOPHM TPaMMaTHK,
ceflyeT TpeXk/e BCero OTMETHTh ee NPHJIOKEHHs K JIMHIBU-
cTHKe, KOTOpo#l ¢opMasbHble TpaMMaTHKH AOCTaBJaAOT
BecbMa ynoOHbIi MeTas3b K. Kpome TOro, oHH HaLMIH
WHPOKOE TIPHMEHEHHe /s ONUCAHHs YIOMHHABLIMXCA Bbile
S3LIKOB NPOrpaMMHupoBanus. Kaxercs A0CTaTOMHO NpaBio-
NOMOGHBIM, UTO Cdepa NPHAOKEHHA (QOpMasbHBIX TrpaMMa-
THK, B 4aCTHOCTH B TyMaHHTapHBIX HCCIeNOBaHusx, Oyne
CO BpeMeHeM PacCUIHPSTbhCS *). S

*) ViMeloTcs upe3BBIANHO MHTEPECHbE OMLITHI HCMOIL3OBAHHS KOH-
CTPYKLHM{, 1o CYIIeCTBY NpeACTaBJSIONIUX coBol. popManbHbie rpaMMa-
THKH, B NMO3THKE, cM. «Mopdosornio ckaskn» B. . [Tponna (l-e w3A,
JL, 1928 9-e uan., -«Hayka», 1969), nenasnue padotn A. K. )Koskos-
¢koro u 0. K. llernosa. : -
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OCHOBONO/IOKHHKOM TEOpHH (hopMaabHBIX TpPaMMaTHK
[0 NpaBy cuuTaeTcss aMepHKaHCKHM JHHTBHCT H. XoMckui.
HMerno o ykasanm Ha BOSMOXHOCTL HCHIONB30BATH st
‘OIIMCAHHUs -€CTECTBEHHBIX A3LIKOB HEKOTOPble HCUHC/IEHHS
paccmarpusaslunecs paHee B TEOPHH aJTOPHTMOB (HO He
HrpaBluye TaM OCOGEHHO CYIIECTBEHHOH POJiH), NPHAAB MM
YHOGHYI0 115t 5TOro (OpMy (C TeX Mop 3a TAKUMH HCUHCIE-
"HHSIMH 3akpenunoch gaHHoe H. XoMckum HasBanme «mo-
"POXJal0luX rpaMMaTHK»); OH e BBE] B PACCMOTPEHHe Te

‘CIIEHHAJIbHbIE KJIACChI IIOpOXKAAaIOIIHX IpaMMaTHK, KOTOpHIE-

‘IPEACTaBAAIOT [IJIs JIHHTBHCTHYECKHX INPHJIOKEHHHl Hau-
Gombuminii MHTepec, W yKa3aJ NyTH HX HCIOAb30BAHHS
‘B JINHTBHCTUKE (3aMeyaTesNbHO, YTO HMEHHO 3TH KJacchl
TPAMMAaTHK OKa3aliCh CBA3AHHBIMH C YIOMMHABIIAMUCS
BBHILIC TIPOCTHIMH KJIaCCaMu PEKYPCHBHBIX MHOXKECTB); Ha-
KOHEIl, OH MOJOXKHJI HauaJo MaTeMaTHYeCKOMy I/ICCJIe,l’IOBa-
HHIO (QOpMaJIbHEIX IpaMMAaTHK, BBEIs HEKOTOpble BajKHBIE
AJIS STOTO MOHATHS (B YaCTHOCTH, NOHSITHE MAIUMHBI C Ma-
T43UHHOM MAMATLIO) ¥ AOKA3aB PAN OCHOBHBIX (AKTOB *).

Crenaem eme HeCKOMBKO 3aMeYaHHH, OTHOCSIIEXCS yxe
HE CTOJIbKO K CaMOH TeOpHH I'DaMMATHK, CKOJIBKO K ee H3-
JIOXEHHIO B HACTOAIIEH KHHUTE,

1) Teopnsi rpammatuk siBAsieTcs B HacTosee BpeMms
HACTOJbKO pa3BeTBJAEHHON MAHCHHUIIHHON, 4TO OBLIO 6bl
OY€Hb TPYAHO coOpaTh B OJHOH KHHTe Bce ee Haubosiee HH-
~TEPECHBIE pe3yJabTaThl WM XOTA Obl OTPA3HTb BCE HANpaB-
JeHHs uccnenoBanus. Takyio 3azady aBrop mnepen co6oii
HE CTaBWJ, H BpsAJ JH 3T0 OblIO ObI LesecoobpasHo. Mwme-
~J1aChb B BHIYy COBCeM Apyras Lenbh, a HMEHHO: H3JIO0XKHTh
OCHOBEI 3TOH TEOPHH, €e «KJIACCHUECKHe» NOHATHA M (PaKTHI
a M3 HampaB/eHuit Go/fee CHeNMANbHLIX H GOJee HOBBIX
JHIIL HEKOTOPble, HO AOCTATOYHO IIOJHO H MOAPOGHO — Tak
YTOOLl YHTAaTeNb MOT He TONBKO COCTABHTD npencmBJIeHne,
06 ofueM XapakTepe TEOpHH IPaMMarTHK, HO H [I04yBCTBO-
BaTb HCIOJ/b3yeMble B Hell METOMIB, ee «KyXHIO», a IpH Ha-
JIHYHH XKeNaHHs W NPOYHX YCJOBHH TAKKE H NOATOTOBHTHCS
K caMocrosiTeIbHOH paboTe B 3TO#H 06JaCTH.

Pasymeercs, npu Br6ope cneunaibpHbix BONIPOCOB  AJIst
HSJIOXEHHA B KHHTe aBTOP B 3HAUHTENBHON Mepe PyKOBOA-
CTBOBAJICSI CBOMMH JIHYHBIMH BKYCaMH.

*
) BecbMa cywectsen takke sxmam H. Xomckoro s co6CTBEHHO
JIHHTBHCTHKY, 3TO, OAHAKO, He OTHOCHTCA K NPeAMeTy HACTOALIEH KHHIW.
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Cpeny cpaBHHTENbHO HOBBIX Pa3fe/oB TEODHH rpaMma-
THK, He TMOJYYHBINHX OTPaXKEHHs B KHHre, 0COO0OT0 ynoMH-
HAHHUS 3aCHYXKHBAeT «TeOPHs YIPaBJEHHs BbHIBOJOMY®, Npel-
CTaBJAIOLLASICS BECbMa NepCIeKTHBHOM Kak ¢ TeopeTHue-
CKOM, TaK W C NPHKJAaAHON TOUKH 3peHHs. Ira 06JacTb.
3aCJYXHBAeT, BIPOUEM, OTAEIbHON MOHOrpauu. YNOMsiHeM
TakkKe 06 OKPECTHOCTHHIX TpaMMaTHKaX (HEKOTOpble Koc-
BeHHBlE CBEJeHHs O HHX UMeEIOTCs B HacTosiuledi KHHTE
B § 45 u ynpaxuenum b5.7), A-rpaMmarukax (TaKxe
BCKOJIb3b 3aTPOHYTHIX B § 4.5), OUEHKax CJOXHOCTH pac-
NO3HABAHUA NOPOKAAEMbIX IPAMMaTHKaMH SI3LIKOB.

2) BecbMa BaXHOe MeCTO OTBOAMTCS B KHHTE€ CONOCTa@B-
JIeHHIO TPAMMAaTHK C aBTOMaTaMH; 3TO JaeT BO3MOXKHOCTb
npeACTaBasiTh cefe rPaMMAarTHKH H KJacChl FpaMMaTHK He
H30JIHPOBAHHO, a B HEKOTOPOM JOCTATOYHO IIMPOKOM KOH-
TeKcTe M GJarogapsi 9TOMY Jyuile NOHMMaTb CTPOEHHE IO-
pOX/aeMbX 'paMMaTHKaMH f3bIKeB M paboTy CaMHX rpam-
martuk. [losromy B riaBax 1, 3, 4 b paccMaTpHBaloOTCs
pasJHUHbiE KJAacchl aBTOMartoB (co6cTBeHHO — MawHuH Thio-
pHHra) ¥ H3y4YaloTCsl MX CBA3H C KJaccaMH rpaMMaTHK.

Jlpyroit Bompoc, 3HayeHHe KOTOPOro B KHHre CO3Ha-
TeJBHO IMOAYEPKHBAETCS, — OLEHKH CJOXHOCTH  pabGoThl
rpaMMaTHk (T. €. BbHIBOAA B TPaMMaTHKax). JTH OLEHKH
BJSIOTCH Ba’KHEHIIHMM CPEACTBOM KJaCCH(HKalUHMH TpaM-
MATHK H $I3bIKOB; MMEHHO OHHM IO3BOJIAIT COCTABHTHL Npen-
cTaBjieHHe O TOM, KaK rpammaruka «paboraer». Ilostomy
Bonpoc 06 OLEHKAaX CJIOXHOCTH BHIBOJA B NPOH3BOJBHBIX
rpaMMaTHKaX ~paccMaTpHBaeTcsi B HauajJe  KHHTH —
OH COCTaBJISieT COMepkKaHHe BTOPOH IVIaBbl; OLEHKAM CJIOXK-
HOCTH BHIBOAA B IpaMMaTHKaX CNElHaJbHBIX THIOB NOCBA-
lleHa OCHOBHAs 4acTh TPeTbeli [VIaBbl ¥ BCS CellbMas.

3) Hapsay c¢ ¢opMaabHbIMM rpaMMaTHKaMu cylie-
CTBYIOT W [Apyrue MaTeMaTHuecKue KOHCTPYKUHH, CHenHasb-
HO IpeJHa3HauaeMble [ ONHCAHHS HEKOTOPBIX CYIIECTBEH-
HBIX aClEeKTOB €CTECTBEHHOrO f3blKa HWJIH [JIsi ONHCaHHs
JVHIBHCTHYECKOTO Hcc/enoBanus. BmecTe ¢ Teopued rpam-
MaTHK TEOPHM STHX KOHCTPYKIHMI COCTaBJfIOT TaK HasblBae-
MylO MaTeMaTHUeCKYi0 JHHTBUCTHKY. [logpoGHee
0 3HayeHmu storo tepmuHa cM. [[maaxuit — Menbuyk 1969,

crp. 15—22). Jnsa Hac cefiuac BaXKHO JIHWb TO, UTO TEOPHS
rpaMMaTHK — 3TO TOJbKO YaCThb MaTeMaTHUECKOH JIMHIBH-
CTHKH, XOTH W 3aHMMAlOLias B He#d NEHTpaJbHOE MecTo,
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‘Hacmamaﬁ KHHra MOocBsillleHa TOJIbKO TEODHH T'PAMMAaTHK;
. ’
OJHAKO aBTOP CUYeJ Leaeco00pa3HbIM H3J0XKHTbH B Hell B BU-

Jle IPHIOKEeHHH [iBa crelUalbHbIX BONPOca MaTeMaTHYeCKOMH

JIHHTBHCTHKH, COOCTBEHHO K TEOPHH FPaMMaTHK He OTHOCS-
MHXCS:  COCOGHl  OMMCAHHSI CHHTAKCHUECKOH CTPYKTYPHI
TIPEAJIOXKEHHsT M «TEOPHIO 3aMemaeMocTH». DT0 BLI3BAHO
C ONHOH CTOPOHBI, Te€M, YTO HEKOTOPHIMH BOSHUKAIOIHMH
TIPH USyYeHHH YKA3aHHEBIX BONPOCOB NOHATHAME (BIpOYeM
BeCbMa MNPOCTLIMH) NPHUXOAHTCA IOJbL30BATHCH B Teopmv;
TpPaMMaTHK, € APYroil — Ha/JM4HeM TeCHOM CBSI3H MEXAy
JIMHIBYCTHYECKHMH HHTEPNPeTalHusIMH TEOPHH TPaMMAaTHK H
3THX BOHpPOCOB. KpoMe Toro, cucremaTHueckoro u mocra-
TOYHO CTPOTOrO H3JIOXKEHHSl CNOCO6OB ONHCAHHS CHHTAKCH-
?sgfcoﬂu }clzpymypbx IPENJIOKEHUsT A0 CHX NMOp Booblie, Ka-
, HOSIBJSIIIOCE %

ey B JOCTYNHOU WIHMPOKOMY YHTATENIO
- Ilo crumio o6a mpuaoKeHHs HECKOJNBKO OTJIMYAIOTCH OT
OCHOBHOTO TEKCTa KHHIM — B HHX YHEJEHO CPaBHUTENbHO
-MHOI'O BHUMAaHHs! JIMHTBUCTHYECKHM HNDPHJIOKEHHAM. DTO 06-
YCTIOBJNIEHO CaMHM XapaKTepoM MaTepHaJa CO'CTOﬂIU.eI‘O
B 3HAYMTE/LHON CTENEHH M3 onpejesenui HOH;lTHﬁ BLI3B3H-
HBIX K JXKH3HH HE CTOJILKO MaTeMAaTHYECKHMH, CKOMIBKO JIHHT-
BHCTHYECKHMH COOGPaxKeHHAMH.

- Jna uTeHMsi NpHIOKeHHs I JOCTATOYHO 3HAKOMCTBA
¢ § 1.1 (unm naxecero nHavasom). 3HAKOMCTBO C MaTepHa-
qaom § I1l.1 neobxomuMo nist uTeHHs . riaap 3—7; OCTaJIprbIe
IBa maparpada npuiaoxenus I I/ICHOJIbSyIO’;‘CH TOJbKO
B.§ 6.3 (He cyuTass OZHOrO HECYLECTBEHHOro 3aMeuaHHs
B § 6.1). lna urenns npuioxenus II n0CTaTOYHO 3HAKOM-
ctBa ¢ §§ 1.1 n 1.2; maTepHas 3TOro NPHIOKEHHS, HMEHHO
grgABg%p.oro naparpada, HCIONb30BaH TOMBKO B §§ 5.9
- 4) B Hacrosumefi KHMTe CIOBO «S3BIK» BCIOAY O3HAUAET
KMHOXKECTBO 'NOC/E/IOBATE/IbHOCTEH 3JeMEHTaPHBIX CHMBO-

© *) Ouemn xopom

‘ €e <«HEeMaTeMaTHUecKoe» H3A0KEHH

craTbe [TTanyuesa 1964]. e aveereR e

ox ) Unrartemo, MHTepecyOlIEMYycs JHHTBHCTHUECKAMH BONIPOCaMH,

i OHO PeKOMeH/J10BaTh IIPOuecTb 06a NMPHUIONKEHUS CcPas3y mnocie Ia I

! %§ll{'?le ;H’IFTaITeé'm MoryT osHaxomutbes c¢ § IM1.1 nepen urenmem ra. 3,
I1. 2, T11. 3 nepexn urenneM ri. 6, a u3 npuaoxen ' eTh

. us 11 nocmo
;gnhxo ogpeaeneﬂne B3anMo3aMelaeMocTy u Jgemmy I1II. 1 uoﬁ}li;lpe“
.TeopeMnul 5.7, u onpenenenne KOHQUTypaluH, ACHAA 40 CTp. 277 e
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A0B», UTO B JIMHIBHCTHYECKOH HHTEpIpeTaliu MOIJIo ObL
03HAUaTb «MHOXECTBO TEKCTOB», B YacTHOM cCilyuae «MHO-
JeCTBO TNPABHJbHBIX TEKCTOB». Takoe cJ0BOYNOTpebaeHue
ABJAETCS OGBIYHLIM B MaTeMaTHUECKOH JMHTBHCTHKE (B T0-
cJefHee BpeMsi OHO HPOHMKJIO W B TEOPHIO aBTOMATOB), HO:
PACXOLHTCSI C MPHHATHIM B COOGCTBEHHO JIMHIBHCTHKE (sA3BI=
KOBEJEHHH), TJe NOJ H3BIKOM TIOHUMAIOT, KaK OpaBHJIo, He-,
KOTOPYIO CHCTeMYy, «paboraromee yCTPORCTBO», BKIIOYAIO-,
mee B ce6sl TpaMMaTHKy *), uTO XK€ KacaeTcs COBOKYNHOCTH
TEKCTOB Ha JAHHOM si3bIKE, T. €. pedyJbTara ero paorsl, TO
9Ty COBOKYNHOCTb JIHHIBHCTbI Ha3bIBAIOT O06LIYHO «PeYblO»
(raxoe ynorpeGyeHne TEPMHHOB «53BIK» H <«pEUb> BOCXO-,
mur k ®. me Coccropy). Onmako HcnoJab3oBaHHe CIOBA
«SI3LIK>. B CMBICJIE «MHOMECTBO NOCJAENOBATENbHOCTEH  CHM=
BOJIOB» HACTOJBKO yiKe.YKOPEeHHJOCh B TEOPHU TpaMMaTHK.
W APYTHX pasielaX MaTeMaTHYecKOH JUHTBHCTHKHM, 4TO OT-
Ka3aThCsl OT HEero He NpPeJCTaBJsieTCs BO3MOXHBIM, TEM 60-
Jee, YTO HE BUAHO, YeM €ro 3aMEHHTb (BO BCSIKOM CIIyuae,:
JIMHIBHCTHYECKHN TEPMHUH «peub» 31€Chb HE roturcsa). .

5) dopMajbHbie TPaMMaTHKH MOTYT HCIOJb30BATLCA.
ISl OLHCAHHSI PA3JHYHBIX YPOBHEH eCTECTBEHHOro fA3blKa,
HanpuMep (OHOJIOTHYECKOTO, MOp(OJIOrHUECcKOro HJH CHH=
TakCHuecKoro. B Jio6oM ciaydae 3ajaya IpaMMaTHKH €O-
CTOHT B TOM, YTOObI ONHCATb, KK CTPOATCH HEKOTOPLIE 60-:
jee CJIOXHEIE 0OBEKTH H3 6ojlee NPOCTHIX: IS ¢oHoJOTH-
yeckoro yposHs — Mopdbl *¥) u3 QoneM, pus MopoJI0TH-
4eCKOTO — CjIoBa  (TOUHee CJOBO(QOPMBL, CM. HHXKE) U3
MOp®, IS CHHTAKCHUECKOrO — TPEAJNOKCHHS 3 CIOB. ITo-~
CKOJbKY B Hamlefi KHHMre JHHIBHCTHYECKOE HCTOJIKOBaHHE
NIPHBIEKAETCS TOMBKO B-HJIOCTPATUBHBIX LEJAX, Ml 6ynem
oGpamaThCs JHIIb K OLHOH «ECTeCTBEHHO-A3bIKOBO»  HH~-
TepnpeTaluy — CHHTAKCAYECKOH, BO MHOTHX _OTHOLJEHUAX
camoti yaroGHoH. Takum o6pa3oM, 3JeMEeHTapHbie CHMBOJIBL
BO Beex JMHTBUCTHUECKHX NphMepax OyAyT HHTEPIPETHPO-
BaTbCsi Kak CJIOBa (a «NpaBH/IbHBIE TMOCJAEL0BATENbHOCTH

*) Tax e OGHUHO [OHHMAETC CJOBO «ASLIK» U B MaTeMaTHKE;
HanpuMep, «S3HIKOM Y3KOTO HCUHC/IEHHS TIpeHKaTOR» HAa3bLIBAIOT He MHO-
WeCTBO NPABHIBHO MOCTPOSHHEIX (bOPMYJ STOTO HCHHCIGHHSA, 3 ‘COBOKYTI-
HOCTb [paBHi 06pasoBaHHA Takux QopMys (a HHOTAA M MPABHI npeo6-

pasoBaHus).
*¥) MopdaMy HA3BIBAIOTCA HAHMeHbIIME OCMLIC/EHHEIE eIHHHILE

fA3blka (KOpHH, cyQuKCH M T. 1.).
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SMEMEHTAPHHIX CHMBOJIOB — KaK TPaMMaTHYECKH [P aBUIb+
HBI€ npeioxkenns *)). OHAKO MOHATHE «CIOBOY BecbMa
PacIIIbIBYATO W HyXHaeTcs B yrounennmu. B JIHHT'BHCTHKE
TaKOE yTOUHEHHE NPOM3BOXMTCH HECKOJbKHMH PasIHYHLIMH
CHOCOGAMH; 3TO NPHBOAHT K HECKOJLKHM pasanyHmiM mo-
HATHAM, M3 KOTOPBIX MJIs HAUIHX HeJeil CJIEAYET OTMETHThb
HBA: a) CErMEeHT-— eIHHHLA BHEWHel CTODPOHBI SI3bIKA;
AL HCbMEHHOH (POPMBI S3BIKA CErMEHT MOXHO [OHHMAaTh
HIPOCTO KaK MOC/IeN0BaTeNILHOCTL GYKB OT npo6ena no mpo-
Gena; 6) C10BOGOPMa— enununa f13blKa, paccMarpu-
BAEMas ONHOBPEMEHHO B IVIaHe BHIPAXKEHHT U B nJaHe Co-
ACPXKAHUA; OHZ MOXKET NMOHHMATbCS Kak CerMEHT, CHabXeH-
HBI COBOKYNHOCTbIO SHAUEHHI, OLHO H3 KOTOPHIX — J € K-
CHYECKOe (3T0 NMPUGAHSUTENbHO TO e caMmoe, 4TOo mo-
HHMAETCA 1IOA «3HAYECHHEM CJIOBA» B TOJKOBLIX CJI0Bapsx),
4 ocCrajbHbie —TpaMMaTHYeCKHe («MyXCcKOl pon,
«NATeNbHBIH MafeX» H T. I.)*¥), Hanpumep, B npepnoxe-
nun Tonu neus, nopa nupozu neup JBa BXOXKAEHHS cCer-
MEHTa ne4b, OTBevalolue pasHBIM cioBoopmMam; kaxjgoe
U3 npennoxennii Cyduno na mope doenan u Cydro seceao
OexcuT CopepIKUT BXOXKIeH e CerMEeHTa CYOHO, U ONATh-TAKU
STHM BXOXJEHHSIM OTBEYAIOT pasHbie cnoBoopMbl (B mep-
BOM C/lyyae pas/iuyaloTcs Kak JIEKCHYECKHE, TAK U rpaM-
MATHYCCKHE 3HAYEHHH, BO BTOPOM — TOJIbKO rpamMMaTtiue-
ckHe). Bo Bcex amHrBHCTHYeCKHX 3aMEYaHHusX H npHUMepax,
COLEpKANXC B OCHOBHOM TEKCTE H R npunoxenun I,
«CJI0BA» MOTYT TPaKTOBATHCS JHGO Kak CErMEHTH, 60 Kak
C10BOGOPMBI, HO BCAKHA pas HYXKHO 4Y€TKO NpeacTaB/fThb
ceGe pasiuune MeXIy STHMH KoHuenuuamu. Wuas nurep-
HpeTauns NoHagoOHUTCA HaM JIHIIb B npunoxenun 1.
—_—

BHALHOCTH U  OCMBICAEHHOCTH OGBITHO COBNAZAIOT; HalpPHMep, BcAKOe
apuMeTHuecKoe BLIpaiKeHHe, NpaBHAbHLIM 06pasom COCTaBJIEHHOe K3

FMTABA 1
OCHOBHBIE MOHATHSA

§ 1.0. Hekoropble npenBapute/ibHble NOSICHEHHS

IToscaum HeKo%opre TepMHHB U 000O3HauYeHus 6_051;1?(;
MaTEMaTHYECKHEe H H3 TEOPHH rpaq)og,—y;mpe JI5
KOBBIM 006pasoM.
B JIUTEPAType He BCerja ofnHa ]
OT}I;OHIEHHE «GbITh HOJAMHOXKECTBOM» 0693Haqaerc;1 cuMm
BoJIoM =. 3anuck A — B o3Hauaer Ag B& A == B.
ITycroe MHoxectBo o6o3Hauaercs: &, _
Miomecrso BCEBO3MOXKHBIX yHOpﬂIlOz‘-IeHHbIX nap smex
MEHTOB MHOXKecTBa M 0603Ha‘{a§4TCﬂ M2, MHoXecTBO BCe
noxmMyoxecrs M obosnauaerca 2M, y
MomHuocrs MHoxecTBa M o6osnauaercs p(M).
Onepauun anreGpbl JIOFHKM M KBaHTOPH 0603HAaualoTcs
= HHO.
& VvV oD, =, 'V, 3 coorsercTBe )
, Ec’Jm_l’ 0 _ OTHOLIEHHE 3KBHBAJEHTHOCTH Ha MHOXKe
crBe M, TO MHOXeCTBO KJacCOB, Ha KOTOpbIE p pas6n3ae}:‘}
M, nasbiBaercs GpaKTOpP-MHOXKECTBOM MHome;IT/BaHa_
N0 oTHOuIEHHIO-p U o6o3Havaercs M/p. Momuocrs M/p
3blBaeTcs HH I €K CO M OTHOLIEHHS p.
MuoxectBo M ¢ 3ajaHHBIMH Ha HEM MpeAWKaTamH

Py, ..., P, o6osmauaerca (M; P;, ..., P,). Bﬁo ng};

OCTa/IbHBIX CJIydYasXx YHOPSAAOUEHHAs CHCTEMa O ;iex

A 9, oGosHauaeTcst ajbTepHATHBHO uepes (U, ...
3 ey /

ceoy Up) nnm (Uy, ..., L)

Muoxecrso M ¢ 3a1aHHEIM Ha HEM JBYMECTHBIM npem;
KartoM (GuHapHBIM OTHOLIeHHeM) R HasblBaercs rpax}?(;e)
H oGosnayaercs, B COOTBETCTBUH C BhIIeCKa3aHHHIM, (M; M
Buecto R(e,b) mumem aRb, JueMeHTH MHOMeCTBA ¢
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HasbiBaioTcst ysaamu rpapa (M; R) *). Tlapa yamo
(@, b), nna kotopoii umeeT Mecro aRb, HasmBaercs oy’
roH rpada; a ecTb Hauaao 3Toli ayru, b — ee KoHel,
Buecro «napa (a, b) sBnserca myrois TOBOPHUM «H3 @ B b,
HAET Ayra» HIM «a nomuuHsieT b». [locuaenoBarensuocTs ys-
J10B rpada ap, ay, ..., a, (n>=0) uHasbBaercs nyrem
(mpymum) us ap B ap B 3TOM rpade, ecin AIA KaxKaor
i=1,...,n 43 a_; B a; uger ayra; ag ectb Hauail
IyTH, @n — €T0 KOHEIl; YHCJO 7 eCTb AJHHa nyTH. Eciu
M3 @ B b ujaer nyTe, roBopuM, 4TO b 3aBHCHT OT Q.
(B wacrHocTH, BeAKuil y3en 3aBHCHT oT cebs.) _
¥Ysabl rpada, He siBAAOMHEcT HAYaAAMH HHKAKUX oyr,
Ha3bIBAIOTCSl BHCAYHMH, y3JIbl, He SIBAAILHECS HH Ha-
dajlaMH, HH KOHIAMH HHKAKHX JyI, —H30JHDOBAaH-
HBH MU, S : . :
Koneunntit rpac nasbiaercs mepeBoM, ecou: a) B HEM:
CYLIECTBYeT €AUHCTBEHHLIH y3ei (HﬂSbIBaeMbeI.KOp.He-M),‘
KOTOpbIl He SIBJISETCS KOHUOM HHKAakKOH ayru; 6). BCSIKHI.
€ro yseJ, OTJHMYHBIH OT KODHS, SABJSAETCS KOHIOM TOYHO
OIHOH NYrH; B) B HEM HET 3aMKHYTBHIX HyTelt (T. e. nyTef,.
KOHILI  KOTOPBIX ~ COBNAAAIOT C HauaJaMH) HEHYJAeBOW
AquHbl. Jlerko BHAETB, YTO B KaXAbl y3eq [epeBa HieT :
B TOYHOCTH OJHH NMYTb U3 KOPHA. S
MHo)ecTBO Bcex y3JoB JAepeBa, MOMYMHEHHbIX OJTHOMY.
ys3ly @, HasblBaeTcsi KyCTOM 3TOrO y3Ja, a MHOMECTBO
BCEX Y3JIOB, 3aBHCSLIMX OT @, —TPYHNOH 3aBHCHMO-.
CTH y3aa a. Uncjo a/1eMeHTOB KycTa HasbBAeTCS ero i H-
puHoi. Haubosbwee snauenne wupunb Kycra y3ia Je-
peBa Ha3blBaeTcd WIHPHHOMN NepeBa. ‘ ‘
Hepeso Ha3biBaeTcss GMH apPHbBIM, eciu UINpHHA KYCTa -
KaXJIOro €ro HEBUCAYEro ysJa paBHa JABYM. B
BeicoTol, paHrOM H cTeneHb 0 ysJja jepesa Ha-:
3BIBAIOTCS COOTBETCTBEHHO AJIMHA MYTH H3 KOPHS B LAHHbBIML
y3esl, Haubosbuias AJHHA NyTH K3 QaHHOTO y3/1a B BHCAUMI
H HauMeHbwlasg MJIMHA NYTH M3 NAHHOTO y3/Ja B BHCSHHM.-
HaunGosnbuiee snauenne BbicOTH yama mepeBa. (CoBmamarpo-
Hlee, OUEBHLHO, C HAaHOONBIIMM 3HATEHHEM DaHra n C pa-

*) DT0T TepMHH OGblueH B JHHTBHCTHYECKHX pabotax u yacto Bcrpe-
yaeTcss B pafoTaX Mo MaTeMaTHUeCKOH JHHIBHCTHKe. B Teopuu rpagos:
Gosee NPHHAT TEDMHH BepUIHH 2, Mb u3beraeM ero MOTOMY, YTO BO.
MHOTHX MaTeMaTHKO-JHHIBHCTHUECKHX PaGOTAX «BEPLIXHON [epeBa» Hg-
3LIBAIOT KOpeHb (cM. HHXKe). - - Co e T
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s

roM KOpHs) HaseiBaeTcss BeicorTo#l Aepesa. Hauboan-
jlee 3HaueHHe CTeNeHH Yy3Jia JepeBa Has3blBaeTcs CTe-
NeHbIO AepeBa. , .

IlepeBo, cocTosiliiee ¥3 ORHOTO JHIIb KOPHS, Ha3blBaeTcs
el WHHYHBE M.

MuoxectBo M ¢ 3alaHHBIMH Ha HeM JABYMsl OMHapHEIMH
orHomenusiMH Ry u R, HaswiBaercas 6urpadom (u obo-
snauaercss (M; Ry, Rp)). Harpyxennwum 6urpagom
nasbiBaeTcs ynopsiioueHHas cucreMa (M; Ry, Ry, U, g),
rae (M; R,, Ry) — Gurpad, U — KoHeuHOe MHOXKECTBO H
g — orobpaxenne M B U.

Vnopsanouennasi cucreMa (M; R, ¢), rae M u R — mHo-
xecTBa B @ — oToOpakeHne R B MHOXKECTBO BCEBO3MOXK-
HbIX YIOPSIAOUEHHBIX Tap 371eMeHTOB M, HasblBaerca MYy J b-
Trurpadom DaeMeHTsl M Ha3bBAOTCH y3JaMH MyJIb-
rurpada, saemeHTsl R —ero ayramu. Ecm (a, b)=
= ¢ (@), TOBOpHM, YTO Ayra ¢ HJeT H3 & B b; a ectb H a-
yano a; b ectb koHen a. [IyTs B Myapturpade onpe-
neasiercss Tak ke, kak B rpade. (I'pad mMoxHO Gblio OB
Onpelle/iuTh KaK MyJabTHrpad ¢ PasHO3HAUYHBIM ¢.)

§ 1.1. Uenouku u s3biKM

Mui GymeM' paccMarpHBaTh HEMyCTOe KOHEYHOE MHOXKe-
ctBo V, koropoe GyneM Ha3biBaTh cjaoOBapem (mian aJ-
baBuTOM), a €ro 3JMeMEHTH — 3JE€MEHTapHBIMHU
CHMMBOJAMHU (MIH IPOCTO CHMBOJ aMH, a Takxke 6y K-
Bamu). IIpOH3BOJNbHYI0 KOHEYHYIO TOCJAEA0BATENbHOCTD
sanemeHToB V, T. e. otoGpaxkeHue B V HeKoTOporo (KoHeu-
HOro) HayaJbHOrO OTPEe3Ka HATypPaJbHOTO pana, Gynem Ha-
3biBaTh LLeNOUYKO# *) B ciaoBape V. Orto6pakaeMblil OT-
Pe30K HATypa/JbHOrO psija MoxeT ObiTh H MyCThIM; TOrAa
Mbl roBopHM O nycTtofi nmemnouke. Henyeryio wuenouky
Mbl, KaK NpaBUJIO, GyaeM 3alHCEIBATh B BUAE @ = b; ... by,
rae b; — obpas umcna i. Ilycryio menouky Oyaem o6o3ua-
uaThb cumMBosoM A. MomHOCTb 0TOGpaxaeMOro oTpeska Ha-
TypanbHoro psifa Oyler HasbBaTbhbCd AJHHOMH [eNoYKky;
B 4acTHOCTH, AJHMHA NYCTOH LeNOYKH paBHa HyJo. [anna
uenouxu o o6osHauaercs |of.

_— .

* oCcTpaHeHHbIM B MaTeMaTHYE€CKHX
PaGOT)axM?e;l){ﬁug%gabsycexcoﬂsﬁc;mieo pigggx&aé’ne HEHYKHOH OMOHHMHH B
JIMHTBHCTHYECKHX NPUJIOKEHUSAX,

2%
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Hanpumep, askuraskoxcucuran — nenouxa munp 1
B cioBape V, cocrosmem u3 32 pycckux GyKB, a TaKxK
B cmosape V' = {a, u, x, 4, n, o, ¢} u B m060M cjioBape, co-<
Iepxamem V’. Muoraa mbl Gymem H3o6paxars IeHOYKY

b e by h
Puc. 1.
by ... b, Ha OTpPe3Ke rOPH3OHTANBHOR OpAMOIl Tak, Kak 1o

Ka3aHo Ha puc. 1. :
MuoxecTBO Bcex ILenouek B caoBape V 6yzmer o6osnas

4aTbes depes V*, MHOXECTBO BceX HeENMyCTHIX LENMoueK
B V — uepes V*. '

Konkarenanuen (unu pesynpratom KOHKaTeHauuu)"

HENyCTBIX nemouek by ... b, W ¢ ... ¢, HasbiBaercs ne-
nouka d; ... dpyp, tne d; = by, vy dp= by, dpy =
=1, ..., dnyp = ¢p. Kpome TOro, KoHKaTeHauusi nemouex

® ¥ A, PaBHO KaK U A M ©, Tle ® — NPOU3BOJbHAS HeNoy-
Ka, CUMTaeTCs IO ONpe/e/NeHHI0 PaBHOH @. KoHKaTeHauuio:
nenouex ® u @ Mbl GyneM 0603HAYATH 0. :

3aMeruM, 4TO CI0BO «KOHKAaTeHauusi» 0603Hauaer y Hac!
H onepauuio u ee pesyJabrar. MHorna sty omepanmio Hasui-
BAIOT TaKXKe YMHOXEHHEM, a ee Pe3yabTaT — I P O H 3-
BeJleHHEM LENOYEK.

Onepauns KOHKaTeHalHH, OYEBHIHO, aCCOLHATHBHA, HO
HEe KOMMYyTaTHBHa *), ‘

BMecro oo ... ® MbB 6ynem 06buHO nHCATDH 0" ol
[ — .
n pas

Gyzner osHauaTh o; ° 6yner osHauaTh A.

Ecin o = ¢y, Mb Gymem naswiBath ¢ HavaldoMm o
M Y KOHLOM . B uactHoctH, Beakas umemouka ectb na-:
YaJio M KOHEeL caMoii cebs. :

Mt BBefieM TaK:Ke ABe 4aCTHUHBIE onepanuy, o6partHnie:
AJsl KOHKATEHAUHH: J1€BO€e JleJJCHHEe H IPaBOe Aede-
Hue, MMenHo, m1eBHI M (IpaBbLIM) YaCTHHBIM OT Je-
JEeHNs UEeNOYKH @ Ha UEMOYKY ¢ HA3HIBACTCH LENOoYKa P
Takas, 4TO @Y = @ (COOTBETCTBEHHO WY@ = ). JleBoe.
4aCTHOe OT HeJieHHss ® Ha @ Oyxer o6GoaHauaTbes yepes
@\ 0, IpaBoe — uepes o, Q.

*) 3a uckmovenneM cayuas, koraa V cocTouTt ua ORHOTO 3JIeMeHTA.
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HanpuMep, Lemnouka poKOKO eCThb KOHKATeHALHs Leno-
yeK poK H 0KO, LeN0YKA OKOPOK — KOHKAaTeHallusi HenoveK
0KO U POK; pOK==0KO \OKOPOK==POKOKO/ 0KO; orco=porc§
\\POKOKO=0KOpOK / pOK; YaCTHBIX POK \OKOPOK, OKO
\\POKOKO, OKOpPOK, OKO, POKOKO,/ POK He CYIIEeCTBYeT.

Ecan s Kakux-1u60 LenodYek o, @, M1, Nz B cloBape V
HMEeT MECTO PaBEHCTBO ® = 1191, Mbl OyJeM Ha3blBaTh
LeNOUKY 11 # ¢ % 1)2, TAe CHMBOJ % He NpPHHAAJEXHT V,
BXOXKAEeHHEM IENOUKH ¢ B LeNodky . Ecaum cyme-
CTBYeT BXOXIEHHe ¢ B ®, Mbl OyleM HasblBaThb ¢ IO Il e-
nNoYyko# o. B cayuae, xorga JnuHa LeNOYkH ¢ paBHa I,
T. €. @ COCTOMT H3 OJHOrO cHMBOJa b, OyneM TOBOPHTbH
0 BXOXJEHHH CUMBOJA b B LENOUKYy w. Bxoxnenus
CHMBOJIOB B LI€NOYKY MbI Hepenxo Oy/leM Ha3blBaTh €€ TOU-
KaMH. .

Uncao BXOXKIEHWH CHMBOJA o B LENOUYKY o Oyaer obo-
3nauaTbes |ola- .

Ecid o =1y #bxna 0 p = &1 % € % Ez — TOUKU ORHOM #
Tofl Ke LENOUKH o = M1bne == EicEy, B ecau npua 3TOM
[ni]<<|&|, mbr Gymem mucate o <<B wiu B>a n ro-
BODHUTb, UTO o0 IE€XKHUT (WIH pacnoJioXeHa) nteBee f§,
ap—npaBee a. Ecmm a <P <<y uwmy<<B<<a, ro-
BODHM, 4TO P M€K HT (MIM PAacCNONOXKEeHa) MEXAY
o ¥ y. Hust M0GbIX JBYX TOUEK o, B LENOYKH @ TAKHX, YTO
o << B, MBI GyleM Ha3LBaTb MHOXKECTBO TOUeK §, yHoBJe-
TBODSAIOIIUX HepaBeHCTBAM o << § << B, OTPE3KOM Ie-
NOUYKH @ U o6osHauaTh [o, Pl, a MHOXKECTBO TOdYeK, YAO-
BJAETBOPSIOIHX HepaBeHcTBAaM o << E < B,—HHTepBa-
JoM IeNOuYKH o u obozwauats (a, B). Muorma Ham
6yayT HYXHBI TakXke HeCOOGCTBeHHBIe HHTEpBAaJBH
(—, ) u (@, —) — MHOXECTBa TOYEK, YAOBJETBOPSIOMIHX
COOTBETCTBEHHO HepaBeHcTBaM & << o  a << E. Murepsad,
B OTJIHYHE OT OTpes3ka, Moxer GbIThb mycT. Mexay orpes-
KaMy IeIOYKH ¥ BXOXJEHHSIMH B Hee HeMyCTBhIX MOJILeNo-
YeK HMMEETCS OUEBHIHOE B3aUMHO OJHO3HAUYHOE COOTBET-
creue. MHoraa g1sl ynpouleHHs H3JIOXEHHsI OTPe3KH OyAyT
OTOXKJECTBIATLECA C COOTBETCTBYIOIIMMH MOALENOYKAMH
(TonbKO B Tex cayuasix, KOT[ia 370 He BEIeT K HeaopasyMe-
HUAM).

[laps Touek o, B u y, O, MO oOnpeliesieHuto, p asme-
1a900T APYr ApYyra, eclu ofHa M3 TOYEK y, O JIEXHT,
a Apyras He JIEKHT MeXIy o H B (WIH, 4TO TO XKe CaMoe,



22 ' OCHOBHBIE TITOHSITHUSA [Tn:r

ong? U3 TOUEK o, [ JIEXKHT, a ApPyras He JEKHT MeXIy vy,
u ). ' :

IIpumep. llenouka pokoko comepxur npa BXOXK/JEHHS »
ICNOYKH OKO: P % OKO % KO M POK % OKO %, OJHO BXOXJIEHHE "
CHMBOJNA p: =p %O0KOKO, 7 BXOXIEGHUA NyCTOH LeEMNOYKHU: -
* % DOKOKO, p + #0KOKO u T. I. Ecin 0603Haunth Bxoxje-'
HUS CHMBOJIA O (c/JeBa HAampaso) uepes a, B, y, TO o <<~
<B<w orpeskaM [a, B] u [B, y] oTBeuaroT pasurie Bxox-
JleHUST ONHOH U TOH Xe NMOALENOUKH 0KO. :

"Huorma mbl Synem ¢ukcuposarn HEKOTODBIH mepecyer-
cmoBaps V: ay, ..., @y W CBA3LIBATH ¢ 3THM TEpPecyeToM |
CJIelylollee OTHOLICHHE <«IPEALIeCTBOBaHUA» Ha V*: Gojee
KOpPOTKas "LeNnouyka INpeRuecTByeT GoJee OJHHHON, a /s -
LenOYeK paBHOH JJHHBI TPEAUIECTBOBAHHE ONpeNessIeTcs

JIeKCI’IKOI‘pa(bI’I‘IeCKI/I (T. €. LeIoUKa (ll. . e ai ai ea. Q;
1 §~1 "s n

iy e - 4 ecaH is<js). "
D10 OTHOWIEHHE SIBJAETCS JIMHEAHBIM MODPSAKOM, Gosee .
TOTO, CyWIECTBYET B3aUMHO ONHO3HAUHOE OTOGpaKeHHe v: .
V2> N (N=1{0,1,..}), coxpausouee NOpANOK (ympax-
Henne 1.3). Yucao v(w) Mbl 6ynem HasblBaThb CTaH A a pT--
HBIM HOMEpPOM ILENOYKH ®, a ONPENETEHHOE TOJBKO |
YTO_OTHOUIeHHe Ha V* —CTaHAapTHBIM NOpPSAKOM.
[IponsBosbHOE MHOXKECTBO MENoueKk B cioBape V. wmml -
OyleM HasbBaTh A3HIKOM B 3TOM CJIOBape. Paccmarpu-
BaeTcsi, B 4aCTHOCTH, H MyCTO# sI3bIK; 0603HAYATLCS OH Oy-
ner, B corjacud ¢ § 1.0, cumsosom . ;
Han sspikamu MOXHO NpousBOIUTH 0GbIYHbIE TEOPETHKO-
MHOXECTBECHHEIE oOnepauun —o6belMHeHHe (0603Ha-
‘yaercss U), mepeceuenue (o6osnauaercs ), BoiuuTa-
HHue (obo3HayaeTcst —), B3siTHE NONOJNHEHHS (nomox- -
HeHue s3bika L mo mHOKectBa V* 6Bymer 0603HauaThes
yepes CyL uny, eciu HeZopasyMeHHe HEBO3MOXKHO, - 4epes -
-CL; nonosiHenue 10 MHOXeCTBA Vi — COOTBETCTBEHHO ‘yepes
CyL nam C'L). '
BBenem tenepn HekoTophie cmenuduueckue onepanuu
Hal A3bIKAMH. YMHOXEeHHe (MHAYe, NPAMOeE yMHoO-
XKEeHHEe WIH KOHKaTeHallHs) onpeleaseTcs Kak one-
pauusi, CTaBsllas B COOTBETCTBHE ABYM sisbikaM L; u L,
asblk L = {op|p=L;, y = Ly). 10T 536K 0603HauaeTCS
LiL, n naspiBaercs (NpsAMbBIM) HPOM3BELEHHEM Ly

npefeCcTBYET LeoukKe di ce.
1
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Ha L, (umu Konkartenauwehn Ly u Lp).. Ias 3koHo-
MHU CKOOOK MBI OyZeM CUHTATb, YTO YMHOMKEHHE CBS3LIBAET
TecHee, 4eM oObeiHHeHHe, Tak uTo, Hanpumep, LU LpL;
6yner osnauath Ly U (LaLs). )

Onepanust yMHOXKeHHS acCOLMATHBHA, HO He KOMMYTa-
THBHA. DBBHLY ee accOLHATHBHOCTH sICEH CMBICA 3allUCH.
Li ... Ln. Kpome TOro, ona muctpuGyTUBHA OTHOCHTEJNBHO
06 beJUHEHHS L(LiULy) =LL, U LL3; (LiULy) L ==
= LiL U L,L (ynpaxuenue 1.4,4)).

HMrepanunef (uaum pesysbraTOM HTepaluu) s3bIKa

o0

L Ha3piBaeTcst I3BIK U L, rpe L= {A}, L'=L u
n=0 .

In=L...L nopu n>1  3ror sa3blk o00603Havaercs

N, e’ .
n pas .

L*. Uunorna unam Gymer ynoOHO pacCMaTPHBAThb TaKKe

yCeYeHHYIO uTepaL U0 fA3bKa L, onpenenseMyio Kak

oo

U L% ona 6yzer o6osnauatbes L*.
n=1

Onepallup 1eBOTO WU NPAaBOTrO JNeJeHHS S3bIKA
Ha LEHOYKY OnpeleJstoTcss W 0003HAYAIOTCH COOTBETCTBEH-
HO CcheayloWuM obpasom:

oN\L={plogsL}; L/ o={p|oo <L}

Hakonen, nmomxcranoBKa su3bKoB Ly, ..., L, B
A3blK L BMeCTO CHMBOJIOB @i, ..., Gn €CTb ONEpAlys, cOo-
nocrapasioinas s3elky L B cioBape V={a, ..., a,} u
asplkaM Ly, ..., L, B cjoBapax Vi, ..., V, coorBerct-
BEHHO cJexyloliuit f3blk B caoBape ViU... U Va:

{(.l)il [ miklail e aikEL, miIELil’ .‘.., OJikEle}UL’,v

rae L’={A},ecim AL, u L’=(, eciu A & L. Sror
A3LIK  Gyaer o6osHavatecss S(L; ai, ..., ap|Ly, ..., Lyn).
B yactHOM cayuae, Korna sselkM Ly, ..., L, ogHO3;M€MeHT-
Hbl, MOACTAHOBKA HA3biBaeTCSI TFOMOMOPOGHLIM OTO-
OpaxeHHEM, Hadi ToMOMOopduaMoMm, asuika L. Ecau
L —gqamk B caoBape V={ay, ..., an} 1 U=V, 10 ro-
Momop¢HOe oTobpaxkeHHe S(L; ar, .., Qn lLf, ces L,',),
rae Li ects {a;} npu a;= U u {A} npu a; & U, nasbiBaer--
¢1 npoexTuposanueM L na U, a ero pesymbrar —
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npoexuneft L na U. O6pas uenouku npu NpoeKTHPOBa-

HHH TaKxXe Ha3biBaeTcsl ee mpoekumueir. [Ipoeknuio me-

NOYKH o U A3blKa L Ha caoBapp U Mbl 6ygem 0603HauaTh |

cootBercTBeHHO [Ipym u Ipyl.

Ecnu {w} — s13bIK, cocTOs il i
, KA U3 OMHOH LEMOYKH @, TO :
Mbl 6ynem BMecTo L{o}, {o}L, {0}* 1 {0} mucats COOTBET- -

ctBeHHO Lo, oL, o* 1 o*.

IMpumep. Ectu V={0,1}, L — a3uk, cocrosmuii us :
BCEBO3MOMKHBIX JBOHUHBIX 3aMHCell MeNbIX MOMOMKUTENbHBIX .
yucen (T. €. LeNoYeK, HAYHHAIOMKUXCS CUMBooM 1), u Ly — :
A3bIK, COCTOSIUUN H3 BCEBO3MOXKHBIX JBOUUHBIX 3ar1’1/1cefx He-
YEeTHHIX MOJIOXKHTEJIbHBIX 4Hces (T. e. LeNOYeK, HAYMHAI- .
LIHXCS H OKAHYMBAIOLIUXCS CHMBOJOM 1), TO’ L=1V*

y

Ly= {1} U'1V*], LLi=Ll=L;— {1}, LiL =1L

N(V*11V*); L*=0L; o\L=V* ecau ® HaunHaercs

eanilnﬁen; o\L =, ecin ® HaumHaercs HynaeMm; Ly /o=
== L,U{A}, ectn © okanuuBaerca emunuuef; L,/ o = &
ecid © okaHuuBaercd Hyaem; S(Ly; 0, 1|L;, L) = L

IgyCTb &, ..., En — abCTpakTHBIE CHMBOJAB U By,
;{.H.), %—-ﬂsum (TouHee, cHMBOJBI, 0GO3HAUAIOLINE H3bI-
. Bu
paxeHue, cocraBjJeHHOe u3 &y, ..., &, By, ...

., Bp ¢ moMowpio 3HaKOB 06belUHEHHST B YMHOXKeHHus *)
COOTBETCTBEHHO 3HAKOB OObelMHEHHH, YMHOKEHHS H mepa:
UMK, HA3LIBAGTCSI MHOTOYJNEHOM, COOTBETCTBEHHO P e-

TYXAPHBHIM BBIpPaXeHHEM OT &, ... ,Ex ¢ KO3 -
g) HuoueHramu By, ..., Bp. Ecam unrtepnperuponats
1, ..., Ek KAaK TIlepeMeHHBle, mpoberamouue Kakue-au6o

MHOXeCTBa f3bIKOB, TO MHOrouYJieH (pery.nslpHoe Bblpa}Ke-“

HHe) CTAHOBHTCS (yHKUHeH OT 3THX NepeMeHHLIX; 3Haue-
HHe 3TOH QYHKIHH, NOJyYaeMOe NMPH MOACTAHOBKE H,a MECTO
nepeMeHHMX &y, ..., & KOHKPETHBIX $3HIKOB L, L
eCTb TaKXKe HEeKOTOPHIH A3bIK; MBl 6y/ieM TOBODHTb :{'ro .§Tok%
A3bIK NpencrtaBasiercda (HAM sanaeTc;{)’ MaHHBIM
MHOTOYJIECHOM (pery/aapHbLIM BBIDa’KeHHEM) mpH &=L,
..., &= Li. Hanpuwmep, a3bIK, cocTOSMUN U3 BCCBO3Iv;O.}l:{-‘
HBIX LEMOYeK B CIOBApe {a, b}, comepxalmux BXOXKeHHe
(MKCHPOBAHHOA LeNMOYKM ®, 3afaeTcs PEeryJasipHBIM BhIpa-
xennem @ (E) = {a, b}*&{a, b}* npu & = {w).

Muorounen (pery/isipHoe BhIpa)KeHHE), He CONepKAaUUA

(He cogep:Kallee) mepeMeHHHIX, Ha3LIBAETCA 3aMKH y-

%
) 3HakoM YMHOXKEHUS MOXHO CYHTATH mpoen. Mexay Gykpamy,

¢ 1] I'PAMMATUKK 25

TH M, 3aMKHYTHifi MHOTOuWJeH (pery/aspHoe BbIpakKeHHe)
npejicTaBaseT eJIHHCTBEHHBIA A3HIK.
JlBa MHorouseHa (peryJssipHBIX BhIpaXKeHHA) OT mepe-
MEHHBIX &1, ..., Ex TOXAECTBEHHH (unx  TOX Je-
CTBEHHO P aBHBI), €CJIH OHH OTBEYAIOT OLHOM W TOH XKe
GyHKUHA, T. €. TpH mo6oit MOACTAHOBKE HA3LIKOB BMECTO
fepeMeHHbIX MPeACTaBISIOT ONMH H TOT e A3bIK.
B cuny YIOMSIHYTOTO Bbile NUCTPUOYTHBHOTO 3aKOHA
moGoii MHOTOWIEH OT &1, ..., Er TOXECTBEHHO paBeH HE-
s

KOTOPOMY MHOTOUJIEHY BHIa Uaﬂ v @, TAE Qjpy vee
j=1

ce+y Oy, ~— TEPEMEHHDE WIu Ko3(PUuLHeHTH.

§ 1.2. FpaMmaTnku

B caMoM MIMPOKOM CMBIC/Ie (OpMa/ibHHIMH rpaMMaTti-
KaMH, WIH NPOCTO rPaMMaTHKaMH, Ha3bIBAIOT mobbie «aB-
TOMATHUECKHE YCTpONCTBa» (T. €. HCYHCJGHH HJIH aJro-
PHTMEI), [O3BOJIAOIHME «33a/aBaTh» ASLIKH. Ipu >TOM
«3ajaHHe» MOXKeT OCYLIeCTBJATBCS MO-pasHoMy: OHO O3Ha-
yaer JU60 BO3MOMKHOCTb I KaxKJO¥# IeNOYKH [aHHOro
s13plKa MO06paTh TAaKoi pexuM paGoThl ycrpoiicTBa, 4TO-
6bl K KOHLY paboThl TOJYUHUTDb («nmopoauTb») 3Ty lenod-
Ky (mpuueM, pasymeercsi, HH OfHA LENOUKa, HE npuHaiie-
}Kalas A3bIKY, He JHOJIKHA «TIOpOXKAATbCSA»), JUOO BO3MOK-
HOCTb <IIEPEUHCINTb» #A3bK, T. €. OPraHHM30BaTh pabory
ycTpoficTBa TakK, 4TOOBI OHO BbIAABAJIO Heno4YKH sA3bIKa
OIHY 3a APYrofi W MOrjio Obl BBIAATH ao6yi0 K3 HUX, pa-
GoTasg AOCTATOUHO MAO0JTO, JHOO, HAKOHEIN, BO3MOXKHOCTDH
J/is IPOM3BOJIBHON HEenouku (B COOTBETCTBYIOILEM cjoBape)
[NOJYYHTh OT YCTPOMCTBA OTBET HAa BOMPOC, NPHHAMIEKHAT
7h 3Ta llemouka A3biKy. M3 Tpex ykasaHHBIX MOAXOJ0B Mbl
BhiGepeM mnepBulif. Kak craHeT HaM fiCHO BMOC/E/CTBHH (a
ypraTeqI0, LOCTATOUHO XOPOIIO 3HAIOIIEMY TEOpHIO airo-
PHTMOB, JOMKHO OHITb SICHO Y¥Xe cefiyac), 9TO He cyxKaer
Kiacca ONMCHIBAEMBIX S3BIKOB — J0G0#H f3HIK, JONUYCKal-
Wpi 3afaHdHe MepBHIM crocofoM, NOMyCKaeT TakxKe 3ala-
Hue BTOPHIM WM TpeTbuM. B TO e BpeMs HMEHHO Takoh
HORXOX Jydllie BCEFO MOJEJNHPYET CHTYyauHio, HMEIOLLYIO
MecTO MpH TNO/Nb30BAHHM 53bIKOM (ECTECTBEHHBIM  HJH
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HCK ; * :
YCCTBEHHbIM) *) — OCHOBHas 3afaua Tay COCTOHT B MO-

IR

)
poX xeHun npeaqozKeHus, obJsapamoniero 3aJaHHBIM CMBIC

JIOM.
IlpaBna, srta curyauus MOAeTHpPYeTCS [aieko He B

MoJIHON —
Mepe — B MOJEJH [IPOMCXOMMT , IOPOXKICHUE He

o A
PELJIOKEHUH C 33/laHHBIM CMLICIIOM, @ J0GhIX NpaBH/b-

HBIX 9TOH Mofe :
Ile He MPHUCYTCTBYeT B CKOMbKO-HHGY b OquTnﬁng :

HBIX  npefjioxKeHHH (HOHATHe CMBICa B

O .
dopme). Tem He MeHee Takast Moness NO3BOJISIET 3HAYH- -

Ten
bHO TIPHO/IHSHTBCA K IOHUMAHHIO TOTO, KaK CMBICI npe-
¢ mo-’

;?)Il);:%emﬂ B TEKCT, MOCKOJbKY INpeo6GpasoBamus
KOTODBIX B HeH NpPOHCXOZHT mpolecc HOp(’)}K,lIEHHH

npa '
PaBUILHOTO NpENJIOXKEHHS, MOIyT PaccMAaTpPHBATbLCH Kak °

.mpoo6pas — XOTsI U ZOCTATOYHO rpyGhiit — Tex mpeoGpaso

BaHHH
HH, C NOMOIIBIO KOTOPLIX OCYILECTBJSIETCS nepexoj Oor :

CMBICJIA K TEKCTY.

Hrak, MBI ocTanasinBaemcs Ha mon
E HMaHHH rpaMMm

;2; <;);(;Tg)po;Tc:B§ U1 IOPOKAEHHS LemovyeKks u gnpen?%lg-l
e eomopATE 0 «IOPOXKJAIOMMX TpaMMaTHKax»., Ho mo-
paBcICAHE Tel I%K LIMo>KeT OHITb OPraHH30BAHO PAa3JHYHHI-
o Cnocose . aCTHOCTH, BO3MOXHBI TaKHE CIIOCOGH]

PHIX BCE BO3HHKaWOLIMe B NpPOLECCe [10POK ’
gggmgg:y’roqﬂme 00bekTH GymyT Toxe uenqual\I;H lele?:lﬂ
‘KH€, IIDH KOTOPBLIX 3TH OOBEKTHI MOTYT HM , -
-ry. Hac 3gech Gynmyr HHTepecosaTg’ chfgzpﬁ%&fﬂgp?gg-

c * .
00Bl IEPBOTO THMA **); TaKHX cmOCO60B Tome KaK JerxKo
y <3

-
K(())gﬂTTob,oﬁI(;:lKe(T OLITH MHOTO, H HaM NpHEeTCH BHIOpaThL Ka
‘KOH- HJIH B KpaHHeM cliydyae He ' B~
| CKOTbKO). M -
%ggrnflsﬁ;lolcggé ?ggl;ﬁomeﬂﬂbm H. Xomckum (gneplsi)xl:x: HB

; H He YCTyNawUIHH 1o ¢

-h HJIe, KaK M
¥HB£;I;IVI Bcn§ 1.81, ngaKOMy Ipyromy BOSMO}KHOM)’I ag’pq)elff
y cmocoby ***); B 10 XKe BpeMs on obnanaer Tem

*} B 310t n 7
npeasiaymedt dpasax ]
PA3SHLIX SHAYEHMsX (cM. BBeneHHe ?’?p 14 CJIBO)BO SHIe, ynotpeieiio »
) . — .
rexery )Goggeﬂ ai%ﬁiz T'Prlcl)’;-moro MOJIEJIHDOBAHHUS Nepexolla OT CMBICAA K
MeXyTOUHLE O6BEKTH pmexxg? ggie;aﬁgx{ TVI0 mpHpORY. namone TPO-
Mex - 6ot HYIO TPHPO
TaKn1;<Cﬂrn:pEBmMH {em. [Tmapkuit — Mesbuyx 157ﬁ)nyb;:££gMep i
Tax —s'FoN;xlfrimK elle HeLOCTATOUHO pas3paboTaHa; o chxonzeopnﬂ
o, o Mox{g:c :élegb HauGo/Iee BAXKHO — TEOPHS «APEBeCHbIX> rpc;nz].
MAPATLCA  CYUIECTBEHH )
" HM 06
POILE YCTPOEGHHHIX <UEMOYeuHbIX» TPAMMATHK KOT(? e 1t Hn o
HPE}E&&gOI{I} HacTosilled KHHUTH. ' PHE M Amadiores
a3yMEETCs, STO YTBEPXKMCHHE He HOCHT XapaKTepa MaTemaT

4eckoit -teopemsl. Ero crartyc 6yZieT pasbsicHeH B KomIe § 14

o121 IPAMMATHKH 27

npeuMyllecTBOM, YTO 1O kpafineii Mepe st Hanbosee
BaXKHBIX YaCTHBHIX CJIyYyaeB TMO3BOJAET COMNOCTABJATL IIO-
pOXKaeMbIM TPEJJIONKEHHAM BeCbMa €CTECTBEHHEIE OINCa-
nHs HX CTPYKTypm (cm. Huxe, § 3.1). Eme oano secbMa
pa’KHOe HOCTOMHCTBO JaHHOTO cnocofa COCTOHUT B TOM, UYTO
OH XOPOIIO BICLIBAETCA B HEKOTOPYIO Gosiee o6lIyI0 CHCTE-
My TOHSATHH MaTeMaTHYeCKO JIOTWKH, TCOPHH ajrOPHTMOB
W TEOPDHH aBTOMATOB *).

WTak, Mbl IePeXOIHM K ONpEeNe/ICHHI0 NOPOKAAIOIIHX
rpaMmaTik B cMbicie H. Xomckoro; 0 Tex Iop, roka He
GyIyT BBEJHH B DACCMOTPeHHe Jpyrue THOLL rpaMma-
THK, — a N0 GoJibllieli YaCTH H MOCJIe ITOro (korna HeBO3-
MOXHO HegopasdyMeHnue) — Mbl OyneM B KauecTBe CHHOHH-
Ma JJsi BHIpaXKeHHsl <«IOPOXKJaioluas rpaMMaTrHka» yNo-
Tpe6asATh NPOCTO CIOBO «TPAMMaTHKE».

(MMopoxpgapmasa) TrpaMmMaTHKa—3TO yHOpA-
nouyennas uersepka I' = (V, W, [, RY, tone: 1) V u 2)
W — HemepeceKalolyecs . HellyCTble KOHeuHble MHOXKEeCTBa;

3) I — HeKOTOpHIH 3/IeMEHT W; 4) R — KoHeuHOe MHOXeCT-
— pas/uuHble LENOYKH

BO IleNOYeK BuAa ¢ — P, rae ¢ u
B caosape VU W u — — cuMBoJ, He pxopsmuit 8 V U W.
Muoxectsa V 1 W mnasbiBaloTC COOTBETCTBEHHO OCH O B-
HLM M BCIOOMOTFaTelNbHBHIM cJaoBapsaMu (al-
daBuTamu) rpaMMaTuke I', a uX SJeMEHTH — COOTBET-
CTBEHHO OCHOBHBIMH H BCHOMOraTe€JbHLMH
cuMBogamu I **); [ Ha3biBaercd Ha4aJbHBIM CHM-
ponom T, R—cxemoi I' u anementst R—mnpasuia-
mu T. Llemoukn ¢ ®W 1 Ha3bIBAIOTCA COOTBETCTBEHHO
JeBOofi # mpaBOHf uacTAMH NpaBuia ¢ — . O6benu-
wenne VUW wMbl OygeM uHOrJa Ha3biBaTb MOJHBIM
caioBapeM rpammatuku I
[Myctb 7 =@ — ¢ -—NpaBWwIO rpaMMaTHKA T n
g1 % @ # £z — BXOXKIeHHE ¢ B LEMOUKYy O = Ei@f2 B caoBape
V UW. B stoMm cayuyae Mbl OyieM TOBOPHTDb, UTO HeNodka

*) 3aMeTHM, YTO 3Ta CHCTEMA MOHSITHI BO3HHKNA ellle A0 HCcJe-
nosanuii H. XOMCKOro, #H TO OGCTOATE/NBCTBO, YTO €r0 KOHIENUHUS cpasy
Hama roToByio (opMaabHylo 6a3y, OUeHb CHJBHO cnoco6cTBOBANIO YC-
NEIHOMY PA3BHTHIO 5TO¥ KOHLEIUHH. Takum 06pasoM, B 3JeChb TeOpHd
Onepe/nia TOTPESHOCTH NPHJIOKEHHH, KaK GniBaeT uaille BCEro, BONPEKH
pacnpocTpaHeHHOMY CpelH «UIHPOKOH HYGIHKH» XOASAUEMY MHEHHIO.

#*) BMecTO CJIOB «OCHOBHOH» H «BCIIOMOraTeJbHBEIN» HepelKo YIo-
Tpe6AAIOTCA COOTBETCTBEHHO ¢/I0BA TEPMHHAJALHU i uHeTepMH-

HaabB UK
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M=EYE NoNydaeTCcs H3 o NPUMEHEeHHEM npaBuna r
K BXOXJeHH0 &« « & nemoukn ¢. Ecau nemouka n nomy- |
YaeTcs W3 LeENOUYKH ® NPUMEHEHHeM KaKoro-nubo npaBuia .
I', 6Gynem roBopuTh, 4TO ) HENMOCPELCTBEHHO BHIBO-
Auma n3 o BT, unucate ol=_ 1 uin npocro o=

IocnenosarenbHocTs memouek D = (00, ®1, ..., @n) *
(n = 1) Ha3bIBaeTC: BHIBOLOM ®n H3 @) B rpaMMaTHKe °

I, ecam pas kKaxpgoro |, I <<i<<n, umeer wmecto !

0i—1F= o;. Uncno n HaswiBaetcst AAUHOG BeIBoga D.

Ecan cymectByer BbBOA 1 ¥3 @ B I', TO Mbl 6yneMm roso- ©
pHTB, 9TO 1| BHIBOAKMA U3 @ B I', ¥ nucath o ou G

o .

BeiBon (wo, oy, ..., ®n) HA3HIBAETCH MOJHL M, eCJH
o =1/ 1 0, — lenouka B cioBape V. ’

Ecan D = (wo, o1, ..., @n) — BBIBOX B rpammartuke I
M JJIA HEKOTOporo i=1, ..., n Uenouka w; mosyuaercs
H3 @i TPHMEHEHHEM TIpaBUJIa @ — P K BXOKICHHIO
Ei#@#*m; LENOYKH @ B @i—1, TO MBI Gymem rOBOPHTh, UTO
STO NpaBWJIO NPHMEHS I €TCsA Ha {-M wWare BuBoga D
K BXOXIGHHIO & #@*1; U UYTO NAaHHOE BXOXKJeHHe ¢ B ®
3aMeHsieTCst Ha [-M Wware BuBoja D. PasaMeuegn-
HBIM BLIBOJOM, COOTBETCTBYIOIWUM BHBOAy D, M Gy-
JleM HA3bIBATDL M0C/IENOBATebHOCTb (@), @, .. ., @,_, )
r_‘11e ‘”z{ (i=0,..., n—1) — BXOXK/I€HHe, 3aMeHseMoe ;a
i-M ware BeiBoa D. OmHoMy BHIBOLYy MOMeT, BoOGLie ro-
BOpA, COOTBETCTBOBATb MHOTO PasMEYEHHBIX BBHIBOJOB (CM.
yopaxHeaune 1.9). '

MHOXeCcTBO IleNoYeK B OCHOBHOM CJI0OBape rpaMMAaTHKH
I, BHIBOAMMBIX H3 €e HAYaJbHOrO CHMBOJA (unave — MHO-
#KECTBO NOCIEIHHX LENOYeK BCEBO3MOMKHBIX MOJHLIX BbIBO-
noB B T'), HaswiBaeTcsi sI3BIKOM, HOpoOXjaeMb M
rpamMMmatukoi I, nobpsnavaerca L(T).

Us C(I)OpMy.HoI/IpOBaHHbIX onpeje/leHHd BUAHO, YTO Cyllie-
CTBEHHBIM = CBOHCTBOM mpolecca pa6oThl HOPOXKAalomies
TPAMMATHKH $IBJIETCS €ro HeleTePMHUHHPOBAHHOCTB: eCJIH
060pBaTh BBIBOA Ha KaKOM-HGO mare, TO NPOAO/XKEHHE
BoOG11Ee TOBOPf, HE BOCCTAHABJHBAGTCA OZHO3HAYHO IO
OCTABIUGHCS YaCTH M MOXKET ObIThb BBIIONHEHO pa3HbLIMH
cnoco6amu. Takum o6Gpasom, rpaMMaTHKa — 570 HCYHCIe-
Hue, T. €. paspellenue NMPOH3BOAHTbL HEKOTOpbie OlepaLuu
[Mapkos 1954, ctp. 203] — B nannOM CIyvyae IOJACTAaHOBKH

§ 1.2 FPAMMATHKH * 29

p LENOYKH ONHHX MOANENOYeK BMeCTO APYrHX (a He ajro-
puTM, T. € He NpeIIHCaHHe MPOM3BOAHTL KAaKUe-TO omepa-
uu).

! I)TpHMep. Iycte I'= ({a, b, ¢}, {4, B, C, D},
A, {A—>BCA, BCB—D, BC—bc, DC—a, cA—c,
gA —a}). Tlpumep mnoasoro BhiBoma B I (A, BCA,
BCBCA, BCBCBCA, BCDCA, BCDCBCA, BCDCbcA,
BCabcA, becabcA, becabc). CooTBETCTBYIOLH -Da3MeUeHHbIN
BHIBOJ, (B AAHHOM caydae eXMHCTBeHHbI): (« A %, BC # A
BCBC + A », BC « BCB + CA, BCDC + A x, BCDC = BC + A,

. BC+DCxbcA, «BC xabcA, bcab+cA=*, bcabc). Jlerko

sugeth, uto L(T) = {a, bc}. :

I'pammaruka ['==(V, W,I, R) naspiBaeTca rpaMMarTH-
kot cocraBafmomux, iy HC-rpaMmarukoi®),
ecid  KaxkjJoe ee mnpasuio uMmeeT BuHA EiAE — E10E,
rme &, &, — npoussonbHBle uemouku B caoBape V U W,
A= W u 6 —npousBoabHas nemycrast Uenouka B V U W.

IMpaBuna Buga §iAE — £10%2, rae &, &, A u 0 uMeioT
yKa3aHHBIH TOJMBKO YTO CMBIC, HHOrJa HaswBawT HC-np a-
BUJ aMHu, lenouyka &, uemouka E» u mapa Henouek (i, E2)
HA3LIBAOTCA COOTBETCTBEHHO JAE€BHIM KOHTEKCTOM,
npaBeHM KOHTekKcTOM u KoHTeKcToMm HC-mpasu-
na EAE, — E0F. Tlpu npumenenun HC-mpasuna . ¢axra-
YeCKH 3aMeHsSeTcs TOJbKO OIHO BXOX/JeHHe CHMBOJa A, HO
BO3MOMKHOCTb 3aMeHBl 3aBHCHT OT HaJ/IHYHA HYXKHOIO KOH-
tekcta. Ecam & = & = A, TOo mpaBujgo HasbiBaeTcs Gec-
KOHTEKCTHBM (MIH KOHTEKCTHO-CBOOOIHE M),
cokpamento B-npasusom (umu KC-npaBuiOM).

HC-rpaMMaTuka Has3biBaeTci GeECKOHTEKCTHOW

(uin KOHTEKCTHO-cB0OO6GOMLHOI), COKpAalIeHHO
B-rpammarunkoin (mwmm KC-rpammartukoil), ecau
BCe ee mpaBuia GECKOHTEKCTHLIE, ’
(B-)rpaMMaTiHKa Ha3plBaeTci aBTOMAaTHOMH, CcoOKpa-
wenHo A-rpaMMaTHKOH**), ecin Kaxaoe ee NPaBUiIoO

*) BMeCTO «IpaMMaTHKa COCTABJAIONIHX» YACTO TOBOPAT <«rpaMma-
THKA HENOCPEJCTBEHHO (WM HEeMOCPeACTBEHHBIX) COCTABJAAIOUIHX»; OT-
ciofa u cokpalilenne «HC-rpamMaTtuka». Mpl onyckaeM CJI0OBO «HeNoCpes-
CTBEHHO®, TAK KaK HHKAKHX APYTHX COCTaBJSIOIIHX He GObiBaer (cp.
[Caanknit — Meabuyk 1969], ctp. 185), HO coxpaHsieM cOKpalleHHe, CTaB-

lree yxe 0GLIeyROTPeOHTEIbHBIM. -
*¥) lHoraa HCIOJB3YETC! TEPMUH «IPaMMAaTHKA ¢ KOHEUHBIM YHCJAOM

CocTOsHKl», MO HalleMy MiueHMIo, Heyaausblir (cM. [I'namxnit — Meabuyk
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uMmeer Bug A — aB wiu A — a, rae A, B — BcnioMorares
HBIE CHMBOJIBI M @ — OCHOBHOH CHMBOJI. i
SIsbikn, nopoxnaemble HC-, B- u A-rpamMmmarukamu, Ha
3biBalorcst cooTBercTBeHHO HC-, B- u A-93bkaMmu. :
Knacew npoussosbnbix rpammatuk, HC-, B- u A-rpam
MaTHK ME OyleM HHOrza o003HauaThb COOTBETCTBEHHO ue
pes I' (Tax ®e Mbl yacTo 0603HaYaeM KOHKpETHbIe rpaMma
THKH, OZHAKO 3Ta OMOHHMHS BCErAa YCTPaHSeTcs KOHTEK'
crom), HC, b u A. KpoMe Toro, mJst 1pou3BONBLHOIO Kiace
rpamMmaTik I uepes Z(F) 6yder o6o3mauaThCs Kiac
SI3BIKOB, NOPOXKAAeMBIX TPaMMaTHKaMu kmaacca 7. IIpume
pot HC-, B- n A-rpammaruk 6ynyt npusemenst B § 1.3.
BBeneMm elle HEKOTOpble MOHSATHS M OTMETHM HECKOJb.
KO MOJIe3HBIX M5 JAaJbHeHnIero mpocteix (aKToB.
IlpaBuno ¢ — ¢ rpaMmaTuku I’ Ha3LIBAGTCH 3aKII0 UK.
TeJbHB M, €CIH YF=A U HHKAKOH CHMBOJ, BXOISAIIME B 1{)
He MOXeT BXOXHUTb B JIEBYIO 4aCThb KaKoro-iu6o mpasuaa L%
Ilepectpofixoit BoBOma D= (w0, @1 ..., 0g)
B rpamMmartuke I' Mbl Gynem HaseiBaTh (BOOGIIE TOBOPS
MHOTO3HAYHYIO) OMNepalHio, COMOCTABAIOLIYI0 BHIBOLY D
KaKoHi-Jn60 APYroft BLIBOJ IENOYKH @yn M3 o B I, B KOTO-
POM NPHMEHSIOTCS B TOYHOCTH Te e MPaBUIa, 4To H B D,
HO B APYroM Hopsjxe. o
Jdemma 1.1. Beakuil 8oi800 8 npouzeosvroi epamma
TUKE MONCHO NepecTPouTt Tax, 4Tobbl HU OOHO 3aKAI0Y
TEALHOE NPABUAD He NPUMEHAAQCH PAHbIUE KAKO20-AUb
He3aKao4uTesbH020. JL0KA3aTENIBCTBO OYEBH/HO.

’ ’ L
ITycts cen @), @), THe m;=§i*cpi*m

&

7
(0g ©f
(0 << i << n),— paameueHHbift BLIBOJ B HEKOTOPOH rpamMma

THKe, M NYCTb NPaBHIO, NDHMEHseMOe Ha i-M mar
.(l =1, ..., n), ecTb @i1— Pi—r. Toraa paaa &kaxaora
i=1...,n—1 uMeer MecTo paBeHCTBO E;pi; =

== Ei—1Pi~1Mi—1; MPH ITOM BblAENEHHOE BXOXKJEHHE ¢; MO
KeT HaXOMHUTbCs JAHO0 LENHKOM JieBee BLIIEJEHHOTO BXOXK-
nenus P;—y, JH60 HEJHKOM MpaBee, JHGO MEPeceKaTbCs C.
HHM. B 2THX cayyasx Mbl 6yaeM COBODHTH COOTBETCTBEHHO,:
uto {4 l-fi mar gaHHOTO pasMedyeHHOro BHIBOIA nponc-;

1969], cTp. 184). Jlyume Bcero 6bu10 Gbl, MOKAMYH, FOBOPHTH <KOHEUHO-
aBTOMaTHas TPaMMaTHKa», OOCKOAbKY A-TPAMMATHKY TeCHO CBS3aHH
C KOHEUYHBIMH aBToMaTaMu (cM. HHxe, § 5.1), Ho MH He GymeM’
9TOr0 HenaTh, YTOOH He YBENMYHBATL H 6e3 TOro CJHLIKOM GO/IbILIOE
YHCI0 TEPMHHOJIOTHUECKHX BapHAHTOB "
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XOLUT JeBee {-ro, TPOUCXOAHUT NpaBee [-ro, 3a-
genaeH ¢ i-M.

HasoBeM pasMeueHHBIl BHIBOA YN OPSAAOYEHHBIM,
ec/¥ HIIKAKOH CJAEAYIOIHHA IIaT He NPOHCXOAUT B HEM JieBee
npenpaymero. Buison, craHoBsiluicA NpH HOAXOons el pas-
MeTKe yMOpsJOYeHHBIM, HA30BeM yNMOpsAJOYHBaeMBbIM.

JJemma 1.2. Beakuil 86800 8 npoussorvuoil epanma-
TUKEe MOJNCHO NepecTpouUTsb 8 Yynopadouusaemblil.

JoxasareabcTso. Ilycte D' = (wg, ..., O 15 ©)
rie o, =&, %@, *n, (0<{i< n), — HeynopsioueHHE pa3-
MeueHHBIH BEBOA B rpammatuke I' u . iy=iy(D’) — Hau-
MeHblllee H3 uHces , Ajas Kotopux i 1-it mar B D’ mpo-
HcxonuT JeBee i-ro. OueBHIHO, |§in_l | :>/|§i,,‘Pi,,|' -Tlycrb
j, — HauMeHbllee YHCJO, obJafarouiee TeM CBOHCTBOM, UTO
IJsi KaXJOoro j, yAOBJIETBOPSIIOLIETO YCJIOBHIO h<i<ip
BBITNIOJIHAETCH HEPABEHCTBO |§1._1|>|§ioq>io|. JIns KamxJoro
]=j0’ 1o +1, ..., io uMeeM g]—l(pi—ln]—l = §io¢io§§_1¢,_1ﬂ,_1-
TIpeoGpasyem D’ ciefyioumuM o6pasoM: mard no j,— 1-ro
BKJIOUMTEJbHO OCTABHM Oe3 M3MeHeHuUs, 3aTeM B OJyYeHHOH
TaKUM o0pasoM Lienouke giocpiog;o_lcp]o_ln]o_l NpUMEHUM K BHI-
Jle/ICHHOMY BXOX/EHHIO @, NPABHJIO, PHMEHABIIEECS B D’
Ha ig+4 1-mM mare, 3areMm OyaeM MPOH3BOIUTb BCE 3a-
MeHBl, KaK Ha 1arax D’ or jo-To 10 io-TO BKJIIOYUTEJbHO, —
mocJe 4Yero, OUEBHAHO, MOJyYMTCA Lenouka &, oM, — H,
HaKOHell, npeoOpasyeM 3Ty LeENOUKY B Wn, KaK B D’. SlcHo,
4TO Takoe I1peo6pa3OBaHHE JaeT HOBBIH Pa3MEUYEHHDIH BBbI-
Box D” B T, u ecin oH He ymopsipoues, 10 io(D”) > in(D’).
[loBTopsis 3T0 MpeoGpasoBaHHe HYXKHOE YHCJIO Pas, MONyuHM
YHOPSIIOUEHHBIH pa3MeueHHblH BHIBOL. '

Ilpa BhiBoja B rpammaruke I' HasoBeM paBHOCHJb-
HE M H, €CIH HX TepBble H NOC/AeAHHe HEeNOYKH COOTBET-
CTBEHHO COBIAJaloT. ' : '

BuiBOZ, B KOTOPOM HHMKakasl Llelo4Ka He BCTpeuaercsi 6o-

Nlee OJIHOTO pasa, Ha3oBeM 6eCNOBTOPHBIM.

JNemma 1.3. Iaa npoussosvroco evieoda 8 . a10604
epammarTuKe CyuEcTeyer pasHoCuAbHbLll emy GecnosToproLil
661800, KOTOPbLE MOKCHO NOAYHUTG U3 UCXOOHO20 8bl6paCHL-
GaHuem HexoTopolx yenodex. JlokazaTesbCTBO OYEBHJHO.

Tpammaruku I'. m IV HaspiBaoTC KBHBAaJEHTHH-
Mu, ecanm L(T) = L(I7).. S :
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Jlemma 1.4. Jan npouseossno epammarurku T
Her ObiTo nocTpoena *) sxsusasentnas e epammaruxa T,
AeBbie 40CTU npasus KOTOpol He codepacar sxomdeny
OCHOBHbLX cums0r08. Ecau npu stom T — HC-epanmarux
70 u I moscer 6ovire cOesana HC-epammaruxoil. '

Hokasartenwvcrso. Ilyers I' = (V,W,1,R). Cono
CTaBHM KaXJOMy CHMBONY a & V «IBOHHUMKA» — HOBL
cuMBon @¢& VU W — 1ak, uToGH pasmbim cumBosay oT
Béua/sn pa3Hble «ABOHHHKM». IlosiokuM ¥ — {@laes V}
M=V, WUV I, RU R), rre R = {G—alasV}u
nonydaerca u3 R 3aMeHOll B KamaoM npasuie Bce
BXOXK JeHHUH OCHOBHBLIX CHMBOJIOB BXOMXKIESHHSIMH HX «IBOM "
HUKOB>. Jlerko Bumers, uto IV u ects HYXKHasi TpaMMaTHKa.

B rpammaruxke, YAOBJIETBOPSIOLIEH YCIOBUIO MeMMbl 1.4;
Kax/0e mpaBuso, mpaBas 4acTb KOTOPOro Hemycra Hu co-
CTOUT M3 OCHOBHBIX CHMBOJIOB, SIBJISIeTCS 3aKIOYHTE/IbHBIM. -

Ilycts 7~ — Hekoropwifi kiace FPAMMAaTHK H @ — k-Me-*
CTHas omepauus Haj A3uikaMu. domyckas S3BIKOBYIO BOJIb-.’
HOCTb, Oy/leM TFOBOPHTB, UTO KJjacce ZL(T) sbdexktunno.
BaMKHYT OTHOCHTENBHO ¢, €CJH 10 JIOGHM k rpamma- .
THKaM Iy, ..., Th & 7 MoxHo TIOCTPOUTHL TaKylo rpamma- .
Tuky I'e 77, uro L(T) = @(L(Ty), ..., L(T})) **). ;

Teopema 1.1. Kaacc aseixos, nopoxcdaemoix 8cegoa-

MOXCHOLMU epammaTurany, sdpexTusno BQMKHYT OTHOCU- -
TeAbRO onepayull 06vedunenus, nepecevenus, Yymuomcenus, -
urepayuu, yceuennod utepayuu, reeozo u npasoeo desenus

u nodcranosxu.

HokasaTeancrno. 1) Hyers IV = (V', W, r', R"
oI = (V" W I"R" — NIPOH3BOJbHBIE  IpaMMAaTHKY.
B cuny nemmb 1.4 MB Moxewm CYHTaTh, YTO JIEBBIE YaCTH
npasua IV u I' He comepxar Bxomnenuti OCHOBHEIX CHMBO-
a0B. Bynem cuurarts, Kpome roro, yto W' N W” = &; ecay.
STO He TaK, NepeHMeHyeM CHMBOJIB, BXOASIUIHE B W”, uro :
He usMeHHuT sisbika L (1™). Ilpn Bhimonnenun srux YCAOBHE
O4E€BHAHO, uTO rpammatukn (V,W,I, R R”|J {/{ -1,

*) «IToctponts» Gyner ua NPOTAXKEHHA Beefl KHUIM 03HauaTh «ah-
texTuBHO. nOCTPORTSS. 31ech, HADPHMeD, MO NPOH3BOJBHON IPaMMaTHke
Moxer GbiTh noctpoena I» osnauaer «CYWIECTBYET aMTOPUTM, crpos-
mHA 10 UPOU3BOMIBHOH rpammaruke I' nyxuyio IY»>) B pasbuefizmenm BCIO-
Ay aHaJIOrHYHO.
©* **) Takum o6pasom, sthderrunnas 3aMKHYTOCTb €CTb HA CAMOM deje
¢BOACTBO Kvacca 7, a He kaacca Z(T).
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1 V, W, 1’ R/ U R//U {[__)1/]//} , B r,ue, V?
[:=—>V, L}J>V,,I:I Vé: WU w”y {]}, Ji ¢ v yv” Uw y W',
nOpoXKAalT  cooTBercTBeHHo  aswika L(IY) U L(IY) =
L(I")L(I'). Yr1o6bl nOCTPOUTH TpaMMaTHKy, HOPOXKIAI0-
my!o Nepeceyenne, CONOCTABUM B3aHMHO OJHOSHAUHbLIM 06-
pasoM KaXIOMy CHMBOIY a & V' HOBHI cuMBOI @ U K_;i}x-
BoMy cHMBoay b & V” HoBwlit cumBon b. IMosoxuM V/=
={alacs V), V"= {blb=V"} (V'N V" =g). O6o-

Y ”

3HauuM 4epe3 R’, cOOTBETCTBeHHO uepes R”, _MHOXKeCTBO

opaBuJ, nonydeHunoe u3 R’ (u3 R’/) 3aMeHON KaxKAoro

BXOM/IEHHS K2¥KJOTO OCHOBHOTO CHMBOMA '@ B Kazoe

npaBy/aIoO BXOXKIeHHeM cuMBoia d@(a). Ilycte Tenmepn

I&V’ U_V”UV'UV”UW'UVZ”H _

=y nv”, W uw”uyv-uv7u{, I, RUR"U
U —I'I"YU R URy),

rie R={ab— ba|asV’, b=V"}, Ry={aa —alasV’ V7).
Herpyano Bugets, uro L(T')=L I)NQL(T7”).

2) Mlyers T'=(V, W, I, R)— npousso/ibHasg rpaMma-
THKa. KaK u Bblllle, cunTaeM, 4TO JieBble YaCTH ee NPaBHJ He
COJlepiKaT BXOXKAEHUN OCHOBHHX CHMBOJIOB. HYCTb,x — mpo-
H3BosbHas nenouka u3 V*. TMoaoxum W/ =W U {I’, 3}, roe
I,k EVUW, R={I'>4 T 4, 4 4= —> 3 T 4, 4 =AU
UHra—>ad(asV), Ri=(l~>#1, 4x—>A). Jlerxo
BHJeTb, uTO rpaMmatdku I'=({/, W', I, RUR") u
T,=(V, W', I, RU R%.) NOPOXAAIOT COOTBETCTBEHHO A3HIKH
L(T)* 1 £\ L (I'). YUToGsl m0JayunTh 436K L (I‘)',, JAOCTATOUHO
RoGaBHTh K cxeMe rpaMmatuku IV mpasuio IA—+A. I'pam-
maruka aasi L (), x crpoutcs aumaJoruuno I',.

3) JloxasaTeabCTBO IJIsi IOACTAHOBKM TPEAOCTAB/ISETCH
YUTATEJIO.

3ameuanne. OTHOCHTeNbHO ONEpalHil BHIUHTAHHA M
B3SITHSA MJONOJIHEHHS PacCMATPHBAGMBIH KJIAcC S3HIKOB He
3aMKHYT (CM. HHXKe 3aMeuaHue B KOHUe § 1.4).

 § 1.3. Mpumepsr rpaMmaTuxk

Bo Bcex mpUBOAMMHIX 3/leChb W Iajee NpUMepax rpam-
MaTHK MBI OyjJeM, ec/H He OroBOpPEeHO NPOTHBHOE, 0603Ha-
YaTh OCHOBHbIE CHMBOJIbI CTPOUHBLIMH JIATHHCKHMH GyKBaMHy,

2 A. B. Tnagxut
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BCIIOMOraTeJ/ibHbI€ — 3arvIAaBHBIMH  JITATHHCKHMHU

[t

OyKBaMHu :

(re u mpyrue GyKBBI MOTYT HMMeTb HHAEKCH M HAJACTPOUHbBIE

3HaKH), Ha4aJbHbIH CHMBOJ — OykBoft I. 3Dro m003BOJMT
HaM OTPaHHUYHTHCS BHIMHCHIBAHHEM CXeM TpaMMAaTHK.

[Tpumep 1. a)
{01, ..., on}, 0; = A, nopoxnaercs bB-rpaMMaTukoli co
cxemot {{ - w1, ..., I — w4}

1

Jlio6oli HemycTo#fl KOHEUHBIH S3HIK &

6) ToT XKe A3BIK, €CJH ;=0 ... Gy, TNOPOKAAETCH

A-rpammaTukofi cO cxeMoil

{Am—>a“A“, veey Ai. ki_2—)a1' ki-lAi, By=1»
A,,,ki_,~—>a,,ki|i=1, co ey n},
rne A10= e =An0=1.

B) Ilycrofi f3KIK mopoxpuaercss A-rpaMMaTHKOfR CO cXe-
Mol {{ — al}.

Taxum o6pasom, Mo6ofi KOHEUHBIH A3BIK, He cojepiKa-
muit A, aBaserca A-s3bIKOM. :

Mpumep 2. Jdasa mo6oro caoBaps V assik V+ nopox-
naercs A-rpammatukoit co cxemoit {/—al, [ —a|a = V).

BynemM HaswiBaTh npocTefimiefi 3amuHcbiO HATy-
pajapHOro uHcaa n nenouky ||...|. MuoxecTBo npocrefimux

N— s’

n pas
3anhceil 3J1eMEHTOB MPOH3BOJNBHOIO MHOXKECTBA HATypalib-
HBIX udces M Oyner Bcerja OTOXKIECTBJATHCI C CAMHM
MHOXecTBOM M.

[Ipumep 3. a) KakoBnl 6nl Hu Oblin uHcaa k=
=12 ...u I=01,..., k—1, MHOKecTBO Py =
={kn+1ln=0,1,..} (apudmernueckas mnpo-
rpeccHs) nopoxkzpaercsd A-rpaMMaTHKON C OCHOBHEIM CJIO-
Bapem {|}, HavaneueiM  cumBosoM A, u  cxeMoi

0 —>|A1, ey Ah—z ""]Ak—iy Ak—i —*|A0, Ao —*IBi, Bi""‘
—|By, ..., Bo—|Bioy, Bi.i—>|} (trak npu [>1; mnpum
I =1 nocneanne ! npaBua 3aMeHsOTcs npaBuioM Ay — |,
npu ! = 0 — npasunom Ap—y —|).
~ 6) Ilo amanoruu ¢ npumepoM 1, 6) Jerko HOCTPOHTB
A-rpaMMaTHKy, NOPOXAAWUIYI0 OObeAMHEHHE KOHEUHOTO
YyHCJa apuMeTHYECKHX INPOrpeccHi M KOHEUHOTO MHOMXKe-
CTBa HHCEJ.

[Ipumep 4. SI3pk a*b* nopomxmaerca A-rpaMMaTHKOMN
co cxemolt {{ —al, I ~» aB, B—bB, B — b}.
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Mpumep 5. dsuk {amb"|n =1, 2, ...} nopoxupaercs
B-rpammarukoil co cxemo#t {I —alb, [ — ab}.

Mpumep 6. sbikn  {a”bma™|m, n==1,2, ...} =u
{ambran|m, n==1, 2, ...} nopoxpgaiorcd bB-rpammaruka-
Mu co cxemamu {I—Ia, I—Aa, A—aAb, A—ab} u
{{—>al, | »aA, A—bAa, A— ba} cooTBeTCTBEHHO.

Mpumep 7. MHOXKeCTBO BCEBO3MOMKHBIX «NPaBUJIbHBIX
CKOGOYHEIX TOCJeA0BaTeNbHOCTEN» nopoxpaercs b-rpam-
MaThKOfl ¢ ocHOBHEIM caoBapeM {), (} u cxemost {/—1II,
I—- (1), 1- (O}

I[Ipumep 8. Sssix L B cnoBape {a, b}, cocrosmuit u3
BCeX HEMyCTHIX LEIOYeK, COJepKaliuX OAMHAKOBOE YUCIO
BXOXKIEHHH a H b, nopoxpaerca DB-rpaMMaTHKOH CO cXe-
moit {I —II, I — alb, I — bla, I — ab, | - ba}.

HenocpencTsenHo sCHO, YTO Bce Lemouku B {a, b}, no-
poxjaeMble NaHHOH FPaMMaTHKOM, NPHHALJIERKAT L. O¢-
paTHOE JIOKa3bIBAETCs BO3BPATHON WHIYKIHeH MO JUIMHE Le-
nouky; 6asHc 3TOH HHAYKUMH TPHBHAJEH, a MHAYKIHMOHHBIA
AT OCHOBEIBAETCS Ha CJENYIONIEM O4YeBHIHOM (dakxre: Jio-
Gast nernodyka o & L paunbl, Gosibuledl wianm paBHOM 4, mpen-
craBUMa IO KpaiiHe#l Mepe B OfHOM H3 BHIOB atb, bna,
giCZ, rie E’ M, Ch §2 e L.

Jlast IpOM3BOMBHON LEeMoYkH © B cioBape V = {ai, ..,
...,0r} HazoBeM ee oO6pameHnueM H 0003HAUNM @ Ie-
NOYKY @i, .- Qpp €CHH O=0Qy ... Oy, H A, ecid o= A,

Ilpumep 9. a) SIsbik L, = {x&|x & V*} (8 —or «3ep-
KaJbHOE OTPaxeHHe») INOpPoxAaeTcs bB-rpaMmmatukoi co
cxemolt {{ — ala, I - aala sV}

6) S1asik C’L, nopoxaaerca B-rpaMmarukoit co cxeMois

() I—alb (a, b=V)
() I—»a (asV)
(IT1) I —>aAb (a, beV; a#~b)
(IV) I —ab (a, bsV;, a£ D)
(V) A—>adb (a, b=V)
(VI) A—>ab (a, beV)
JleficTBUTE/NBHO, BCSKHI NMOJHHIA BEIBOJ, B 3TOH rpaMma-
THKe NPOHCXOAMT TNO oOnHo# u3 Tpex cxem: a) I*IIg

6) I*IIIVIVI; B) I*IV (k, [=0,1, ...); no cxeme a)
NOPOXKAAIOTCS BCEBO3MOXHbIE€ LENOYKH HEYETHOM JJIHHHI,

2‘
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no cxemMaM 6) M B) — BCEBO3MOMKHbIE ' '
IeNOYKH BHAA
e Jou| = on] 1 02 7 . Sl
pumep 10. Sfsuk {anbma|n=1,2,..}
1 =1,2,...} nopox-
faercsa rpaMMaTHKoH co cxemoll {I — alB
aB — Ba; bB — bb). : B @ [ abe,

JeficTBHTENIbHO, KAKOB 6bl HHM ObLJI- MOJHbBIL - BBIBOJ" B E

9TOfi TpaMMaTHKe, B HeM HA OIHOM M TOJbKO
liare HOJKHO NPHMEHATBCS! BTOPOE NPABHIIO, U noHcg.lneO;Ifoorhg
uenouka 6yner uMeTh BHA a"bo, rie COJIePXKHT 1 BXOXK-
AcHUH @ U n— 1 BXoxaenuit B. BHIBOA 3aKOHUHTCA JIHIID
~TOrja, Korxa Bce B npeepatarcs B b, HO mas 3Toro sce B
HOMXHBI «COGpaThCs BMeCTe» B CepefivHe LENOUKH. :
bl’Ipnmep 11. I'I¥CTI> V={a, ..., a, b}). Sk
{xbx lfce{al, ..., "@,}"} TMOpOXIAeTCS TrpaMMATHKOH co
]?)SMIOH {Ik—}—> [Aa;, 10, ad;— Aja;, bA;—a;b|i
: H’p‘pfivx’ep. 12. Tlyete V =f{a
. ={a, ..., , b}l Sam
{xbxq |x1, 00 {ay, ... * ] - -
MaTHKoﬁl cg cx{erltoﬁ: » s %1 7 o} nopoxaaerc Brpav:
I I-r
(I I—17
(IIl) I’ - a; (i=1,..., k)
(IV) I' 5 Aa; (i=1, ..., k)
(V) A;—>a,Aia, (l, j, l=1, ey k)
(V1) A;—aq;B (@ j=1 ..., ki)
(VII) B—>a;B (j=1, ..., k)
- (VII) B—>b
(IX)A4; =5 (i=1, ..., k)
X)I”—C
(XI) C—a;Cay; i j=1, ...
(XII) C—a;D (i=1,..., k)
(XIII) D—a;D (i=1,..., k)
XIV) D—bp

» k)

_ Jlerko BHIeTh, 4TO JI06OH NOJHBIE BHBOL B 5TON
rpaMMaTHKe NPOHCXOAHT IO OLHOH M3 CXeM:

a)  THFIVVIVIVIPVIL - 6)  1I0*IV
; II* IV V! IX;
B) IXXI*XIXIUXIV (k, 1, m=0, 1, ...). YV
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ITo cxeme a) IMOJy4yarnTCs BCEBO3MOXKHBIE NEeIIOoYKH BHIAA

day’bx"ay”, tae ¥,y 17y =y, o ad | X = X7,
i = j; mo cxeMe 6) — BCeBO3MOXKHBIE IENOYKH BHAA 2'b2”,
rae 2, z"<{a;, ..., ax’ ul2'|<|2”|; mo cxeme B)—

TO e C NMPOTHBONOJOXKHEM HepaBeHCTBOM. OGbelHHeHHe
5THX TPEX MHOXKECTB IIeTIOUeK M €CThb HYXKHBIH A3BIK.
IIpumep 13. Muoxecrso {n®|n=1, 2, ...} mnopo-
KJAeTcs TPaMMaTHKOH cO CXeMOii:
() I->ABBDF
(11) BD—~DCB
(11I1) BC—CB
(1IV) AD — AAE
(V) EC— AE
(V) EB—BE
(V1) EF— BBDF
(VIII) DF—|
(IX) B—|
X) A—|
X)) I-—]
HeTpyaHO BH/ETb, YTO MOJHBLH BHIBOJ B 3TOil rpaMMaTy-
Ke MPOUCXOAUT CJEAYIOIHM obpasom. »Cnaqanaz n3 I mo
npasuay | mosmyuaercst Ienouka ABBDF = AVB*'DF, a
3aTeM BHIMOJHSIETCA MPOU3BONBLHOE YHCJO LMKJOB, HA KaX-
. 2
IOM H3 KOTOPHIX IeNoYKa AYB?DF npeotpasyercs B
Antrp2tp e T{yky coctouT B TOM, YTO KaxKJoe BXOXK-
nelne B ¢ noMompbio «cTuMysaaTopa» D mopoxiaer «IBOH+
Hukas — Bxoxpenue C (mpasuyo II), Koropoe 3aTeM mepe-
xomuT Baeso (mpasuso III), mocie dero mpebpamaercs B
A (mpaBuno V)—mpuyeM [0 Havana npespawennit C B 4
nosipasieTcs eme opno Bxoxaenue A. (npasuao 1V),-—u, Ha-
KOHell, MOABJAIOTCS elle NBa BXOXKACHHUA B (npasuio VII);
KaK pa3 B 9TOT MOMEHT <«CTHMYJATOp» CHOBa MpPHHMMAET
«MCXOAHOE ToJOKeHne», Tlocie OKOHYAHHS KaXKAOTO oue-
DeHOro LHKJAA MOXKHO, BMECTO TOrO 4TOGbl HaunHATb HO-
BHIl, DNPUMEHUTb TNpaBWIa . VIlI—X, npespaliaiolne
A”B¥™DF B (n+1)2 (BnpoueM, Npasuio X MONKHO HAuaTe
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OPHMEHSITb W paHblle — 3TO HUYEro He u3Menur), Tak
nonyyaercs mobast uemouka Buia (n -+ 1)2, u scuo, uto
TOJBKO TaKHe LENOYKM B caoBape {|} BuBoguMbl u3 / 110
npasunam I—X. Ilenouka |=12 nonyuaercs no npasuay XI.

Hanbuefimue npuMepsl «a6CTPaKTHHIX» TPAMMATHK CM.
B ynpaxHenusix 1.14 u 1.15 (cM. TakkKe ympaxzenue 3.6).

IIpumep 14. Ilyers T = (V, W, IIPEJJI, R), rne

1) V cocrour u3 caosodopm pycckoro fi3bIKa,;

2) W cocrour us cumpoaos ITPEMJI, Sy, Stryzy Asyz,
V,‘fy, Locy rme f = oaym, meomym; x = Myx, xen, cp;
Y == ell, MH; Z == UM, POA, AT, BHH, TBOP, Npedt; i = |, 2,
3, 4, 5; ¥ ecTb NPOH3BOMBHAS NMOATOCENOBATENbHOCTD TI0-
crenosatenbHocTd 12345 (BoamoxHo, mycras).

Conepixarenbnast HHTepIpeTalds BCIOMOTATENbHBIX CHM-
BostoB: IIPEJIJT — «npemsoxennes; Sy, — «rpyfmna cyiie-
CTBHT@JILHOTO, ONYLIEBJIEHHOrO MM HEOAYIIEeBJIEHHOrO B 3a-
BHCHMOCTH OT f, POJAA X B UMC/IE Y M NaJexke 2»; Sty —
«CYIECTBHTENbHOe» (CMBICA HHAEKCOB TOT Ke); Ay, —

«IpHJIaraTeJbHOE B pole X, YHCJAe Y U nazexe z»; ny—-

« (HenepexoHBIfi) IIaroq B H3BABHTENBHOM HAKJIOHEHHUH,

npourenuieM BpeMeHH, POJe X M YHCJE y BMecTe ¢ 06cTos-
TeJIbCTBAMH TEX THNOB (CM. HHXKe), HOMepa KOTODBIX
Bxoxst B W¥»; Loc; — «06cTosiTenbeTBa Pa3THYHLIX THIIOB,
XapaKTepusyollue NBUKEHHe», a HMEHHO Loc; — «myTe»
(no dopoze, no 803dyxy), Loc; — «ornpasuoit mynkr»  (u3
Oepesnu, or peku), Locs — «NYRKT HasHaueHuss (8 axec,
Ha Koryepr), LOC,— «NPHIODPOKHbIE NpeIMETHI (mumo
Oepesnu, 88oab onywku), Locs — «cnoco6 nepeJBHKEHHS»
(newxon, 8 kapere).

3) R cocrouT M3 cileaylomux npaBun (Bcrony, rae He
OTOBOPEHO NPOTHBHOE, HHAEKCEl NPHHEMAIT BCE JONYCTH-
Mble 3HAYEHHS):

I. IPETJT > Sy sV 12
IL. TIPELJI— V258,
+ Illa. V;I;-—>V;I;_’Loc; (3:ecy mpepmosaraercs, uro W

collepxkHuT i; ¥ — i o3Hayaer [OC/IeJ0BATE/IbHOCTD, IOJIY-
uaeMylo u3 ¥ BriGpachiBanueM i)
¥y Y—iy
16, ViyStxyma—>Viy 'Stxymu

IV. Viy=> Vs
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Va. §txy2—> Axyz§txyz, ecqan Ju60 2 = BHH, Ju6O Yy =el
H X 7= MyX

V6. Sonym xy B > Axy ponSonym %y BUH €CJIH  X==MY2K
Vs. Sneoaym Xy BHE " Axy HMSﬂeollyul Xy Bun Had Y == MH
VI Stxyz - Stxyz
Vlla. Soﬂ.ym sy gz > AMUUE ,  na-

PeHbyz, o -+

Saeouym ep yz —> NOA8Y2, KO-

2ECO, « v s

VII6. A.y,—> m04000i,,,, c8epxcKo-
POCTHOU ¢ypy + v s
VIIB. V., —exan,,, sereny, ...

(3necy amwur,,
H T. II. — COKpa-
IIeHHAS] 3alHCh;

. Me
VIIr. Loc; =10 Stey pars ﬂx;ialzzﬁ P»
(S Q . POA. MH.
Loc; > u3 Stey pons OTNS“‘!’ pors 03HAuaer
LOCS —>8 Stxy suny HA Stxy BHH> ﬂMu{ulCO&)
K Stxy aat>
Locy—> mumo  Stey poxs .

80046 Sixy poxs
Locg— newkom, sepxom,
HA Spxynpeans 8 Sty npeans

UpraTens Jerko nposeput, uro s3uik L(I') comepxur
TaKue, HANPHUMep, LENOUKH, KaK Exas amujux mumo depea-’
Hu, Exasa depesra Mmumo AMUUKQ, M?/loaaﬂ ouaposareis-
nan sedoma AeTeAq HA MexoOaacTHol wabaw Ha ceepx-
CKOPOCTHOM TYpOOPEAKTUBHOM NOMEAE.

§ 1.4. Mawnns ToiopuHra

Mamuael TolOpUHTa H pasjHYHbE HX DASHOBHHOCTH
HIPAOT B TEOPHM PaMMATHK YPe3BBIYAHHO BAXKHYIO DOJb.
C oxuoi#i cTOpOHH!, BBHISIBJIEHHE CBf3ell H MapaJJesed Mex-
Iy Teopuefl MalUIHH H TeopHeHR rpaMMaTHK NO3BOJIAET JIyY-
lie MOHATH IJIaBHBIe HOeH IOCJeRHed; ¢ APyroi — IpH H3Y-
YeHMH TrpaMMaTHK MaumuHbl ThlOpHHra Hepeako OKashi-
BaloTcsl yA0GHBIM TE€XHHUECKHM CPEICTBOM,
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nonIt,(soHuenuHH MamuHel ThlopuHra, KOTOpO# MBI 6ynem
0BaTbCs, OTIMYAETCS OT OGBIYHOH, HM3JaraeMoill B py-

KOBOACTBAaX MO TEOPHH aJITOPHTMOB (CM., HAmpEMep,
’

Lﬁle;;faé?iﬂ)s. IlockoabKy Halle H3NOXKeHHe paccYHTAHO
, 3HAKOMOr0O C OCHOBAMH TeO
HH aJTrOPUTMOB
Mbl He OyZeM B OCHOB , : ’
HOM TeKCTe KacaTbCsl BOI
1 oca o
zz;m;fgmomeﬂnn Halrey KOHLENUHH ¢ OGLIYHOLN IE OTHe-
cent 9T B ynpaxuenus. ITo Toii ke npuuune Mul.He pas-
Tb};())pnﬂrgpl;l]z\ge%gi H TPOBOJHM pacCyXJeHHs o MalMHax
blIeHl YACTH «Ha NaJbllax»
: Ha OBHe
ggmilcTH%Hm PYKOBOIAINKX HAel (HO ,U,OCTaTO,‘{HO n}(;%poé-
TeJ’Ib OOLI 3HAKOMEBEIH C COOTBETCTBYISIIEH TeXHHKOH YuTa-
Haﬁﬂeh’f‘onglgl)C;;iHOBHTb Bce (OpMagbHBE JETaNH; TeM, KTO
: ‘ BEHb BJIAJIEHUS 3TOH TEXHUKOM
13 UKOIl, HeiocTaTOY-
(I-SIII;IM, TI0/IE3HO BBIMONIHUTDL ympaxyenus 1.16—1.19). Camo
Sogsﬁsﬁef{ne MAaIIWHEL TaKxKe He Oyner.Jo KoHua ¢opmainu-
oo IMK, B HeM Oynyr (I)HI:yijIPOBaTb TaK{e HarJsHble
obpas, AK «JIeHTa», «sueiika, o603peBaeMasi TOJNOBKOH»
. OHG’ BIIPOYEM, B 5TOM MBI CJIeLyeM TpaAHLyH.
o bluHasg «Kjacchueckad» Mammna Telopuara mpep
¢ :;(J)ITﬂaeTail?g%plx”}h;c*rpoucmo LJIsl peasM3allud aJrOPHTMOB
a eCcTb JeTePMHHHPOBAHHKI -
: . HBIH  mIpollecc:
KaXJAbli Caelylomiuii ero 3 .
Iar KXeCTKO onpejeJis
OBIAYIUMM, H XOJ BCEero I eToMpe R,
pouecca IOJTHOCTBIO IIpe
JIEH MCXONHBIMH MaHHBIMH. [] Rof rae
. s noctaxenus Taxof
MHHHPOBAHHOCTH Ha Maln ieeKo
uny Tolopunra B ee kiac
CHYECKOM
BHAC HaKnajabiBaeTcs TpeGOBaHME HH B KAKOH MOMEHT He
ﬁonycxﬁrb BO3MOXHOCTH BLINOJNHEHUA [BYX pa3HBIX KO-
p;:g Kirépoaﬂaxo, NoHa#o6ATCS M TAaKHe MAIUHHBI Thio-
) , bIe peasiu3yloT He aJropHTM
B, 8 HCUMCJeH
CXOJHbIE C I'paMMAaTHKAMH ’ ey
) —— <HENeTePMUHHPOBAHH
wvnbl Telopunras; dopm : oot o
; aJbHO OHH GyAyT OTJI
OGBIYHBIX TOJNBKO OTCYTC otk g
TBHEM YIOMSHYTOrO
TpeboBanus. Brnpouem, Te Bata o
. , TEPMUH <HeAETePMHHHPOBA
wuHa TeiopuHra» Heypoben: an M
€H: JeTepMUHHPOBaHHAsA
OKa3BIBaeTCd YaCTHLIM - CJI ey
YyaeM Helerepm i
T v PMHHUPOBAaHHOL.
| yAeM Ha3eBaTh HeNeTePMHH
HPOBaHHEIe
YKa3aHHOM TOJILKO 4TO CMBI .
cJle MamluHE OPOCTO- «
M Toiopumra»,- a « - HpOBAL.
; , KJIaCCHYECKHE» — «JeTe
HI:IMBI/I MampHaMu ThlopHHra». 8 PMHHHPOBaH-
o T{(;go;bomuqéne HAIUHX MAamHH OT OGBLIYHBIX COCTOHT B
, I CHAOaUM MX JBYMS JIEHTaMH, OPHYEM OfHA H3
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HEX GyAeT CAyXKHTb «BXOJLHON»; Ha aTOH JIeHTe 3alMCH-
paeTcd MCXOAHAs Iienouka, KOTOPY MallMHa B Tpolecce
paGoTbl NPOYHTHIBAET, HE H3MEHAS ee, —H, GoJsee TOTO,
KaK bl CHMBOJI UMTAeTCs TOJNBKO OJIWH pa3; BCA OCTanbHasd
paGora NMPOM3BOJHTCA HA Jpyroii, «pabouei» JeHTe. dto
BHIOM3MEHeHHe, B OTJIMYHE OT MpeJbyliero, He HMEeT
NPHHIMNHAJIBHOTO 3HAYEeHHs, HO OHO MO3BOJHMT HaM caenaTb
HeKOTOpHle paccMoTpenus Gojee NpO3pavHLIMA *).

Jlanee, o6biuHO B OnpejejeHHe MAamTHHBL Trropunra
BKAIOYAl0T Tpe6oBaHHe, YTOOLI U3 qio6o#t curyaiyH, B KO-
TOPOl COCTOSIHHE MAUIMHBI HE 3aK/IOUHTENbHOE, OHa nepe-
XOIMJa B HEKOTOPYH HOBYIO CHTYyallHIo (B yacTHOM CJay-
yae T4 HOBas CHTyallusl MOXeT COBNaJath co crapoi);
MBI K€ OTKasbiBaeMcsi oT 31oro tpe6opanus. Jlannas MOZLH-
dhuKauyus TakKe He NPHHUHMNOHANbBHA H CAYXRHT JHIUb  JJIs
6oJsibIuero ya06cTBa MONENUPOBAHKS TPaMMaTHK.

Tocaennell 0coOGEeHHOCTBIO HAIMHX MalluH .6ymer «3aar
CTHUHOCTb» paGouefl JeHTH. JTO O3HAYAET, 4TO: a) crupad
cuMBOJI B siuefike pabouyed JIeHTHl, MaluuHa (mmu, ecau
yrojiio, roJioBKa) YHHUYTOKAET U CaMoe siueliky, Tak 4TO CO-
cennne ¢ Hell AuefiKM CTAHOBATCS COCEJXHHMH MEXILY coboit
(«CTATHBAHUE» JeHThl); 6) MeXny JoObMH ABYyMS Auei-
kaMyu paboueil JeHTHl MallHHA MOXKET CO3MaTh HOBYIO, Cpa-
3y 3anucaB B Hel yro-mubo («pactaruBaHues JenTH). [1pH
raKoM crocofe paGoTbl OoTHALAET Hag06HOCTD B «IYyCTOM
cuMBoJgie». JIJas HAac «3JacTHYHOCTDLX G6ymer ynpobuna TeM,
YTO NO3BOJMT NPH MOJIETHPOBAHHM TpaMMaTHK MalliHa-
M1 OGXOLHTbCS Ge3 CHBHTOB BCEro COJEPKHMOro JICHTE
KOTOpble HHaye MPHILIOCH 6Bl TIPOM3BOJAMTL HA. KaXIOM
mare.

[lepeiineM K QOpMYIHPOBKE ONMpPELL/IECHHA.

Mamuna Tpwopunra ¢ snpactuuHoll pabo-
qefi MeHTON, COKpAaUIeHHO D-MamlMHa, COCTOHT U3:

a) IByX KOHeUHbIX **) pasjeleHHbIX Ha AueliKu JEeHT —
Bxonuoti ¥ paboued; '

*) T'nasHoe HpeHMYLU,eCTBO BBEJEHHA BXOILHOﬁ JIeHTHl COCTOHT B TOM,
wro MII-mamuasr (cM. snxke, § 4.5) cTaHOBATCH HACTHBIM cjayuyaeM Ma-

muH TbIOpHHTA. .
##) VIMeercst B BUAY KOHEUHOCTb JICHTb B KaxAbi# MOMeHT paGoTH

Mmamunsl B npouecce paGoTLr pasMepsl pafoueii JEHTH MOTYT HeOTPaHH-
YeHHO PACTH; BXOJHAA JEHTA He MeHdAeTcs B npouecce paboTH, HO MO-
eT 0KA3aTbCsi CKOJb YTOZHO ANHHHOH NMpH GosIbIIOM OObeMe HCXOAHBIX

BaHHbIX,
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6) nByx andasuroB (ciosapelt) V u W, Takme Hasw-
BaeMBIX BXOJAHHIM ¥ PaGoyuM (MX 3JIEMEHTHI HA3LIBAIOTCS
COOTBETCTBEHHO BXOIHBIMM M DaGOYHMH CHMBOJAMH);

B) cuMBOJIOB H, F @&V UW, HasniBaeMbIX COOTB e T~
CTBEHHO JE€BHMH NPaBHM 'DaHHUYHLIMH Map-
kepamu (MHoxectsa VU{d, +)} u WU {3k} 6yayr o603-
HayaThCs cooTBeTcTBeHHO V/ u W’);

r) BXOAHON U paboyuell TOMOBOK, JBHKYUIHXCS
N0 COOTBETCTBYIOWUM JIeHTaM (B J0GOH MOMEHT paBoThHl
MallHHBl Kaxnasg TojoBKa 0603peBaeT HEKOTODPYIO
fYEHKY CBOEH JICHTHl, HHA4e — HAXOMHTCS B 3TOH such-
Ke);

L) koHeuHOro MHOXecTBa Q = {qi, ..., g5} (BHYT-
PEeHHHX) coO CTOAHHUH, B KOTOPOM BLIIENEHBl 3/EMEeHT
g1, HAaSLIBAEMBII HAYANbHEM COCTOSIHHEM, M Hemy-
CTOe NOIMHOXeCTBO Qo, 9JEeMEHTH KOTOPOro Ha3bIBAIOTCH
SaK;IIO'H/ITeJIbeIMI/I COCTOSTHH A M H;

€) HDpPOrpaMMbl — KOHEUHOTO MHOMKECTBA LeIIOUYeK
B andasure V' UW UQU{JI, Il, -}, naseBaeMbix HECT-
PYKUHSIMH, Kaxnas H3 KOTODBIX HMeeT ONHH U3 CJefy-
fomux BHAOB! (i) goa—> gy (ii) Aqy— gy (ili) g,— Agy;
(1v) 4o = g5 J1; (V) go > g4 I1. 31ecs asV’, A=W, g, 7,EQ,

ComepkaTe/bHO KaXX[1as HHCTPYKILHS HHTePIpeTHpyeT-
Cf KaK pa3pelleHHe BHIOIHATb HEKOTOPbie NefCTBHS,
3aBUCANIHE QT COCTOSHHS, B KOTOPOM HAaXOJUTC MallHHA
u (BooGuie fOBOPS) OT 0603pPEBAEMBIX TOJOBKAMH CHMBO-
JIOB, a TaKKe OT NOJNOXKeHHs paboueii romosku. Kmenmo,
MHCTPYKUHS, HMeIOIlas BJ/IeBO! YacCTH ¢, H B NPaBoii ¢g, 03-
HauaeT, 4To, HAXOAACh B COCTOSHHH (,, MAllMHA MOXET B
cnydae (i) npu a 55 § CABHHYTH BXOAHYIO TOJOBKY, € CJI H
Bo6o3peBaeMoli €0 f1UefiKe 3aNUCAH CHMBOJ
@, Ha OJIHy fIUediKy BIIPaBo; B ciyuae (ii) yHHUTORHTH 0603-
peBaeMmyio pabouyro siuefiKy, €CJAH B HeH 3anucan
CHMBOJ A, U TIOMECTHTb Dabouyi0 TOMOBKY B TYelKy
NPUMBIKAIOIIYIO K YHHUTOXEHHOH c/leBa; B cayuae (iii) co-
$44Tb HENOCPEACTBEHHO CN P aBa oT 0603peBaeMoit paGo-
deH AUCHKH HOBYIO YefiKy, sanucath TaM cHMBOJ A u nepe-
MECTHTb Tyaa (pabouylo) roJoBKy; B clyuasx (iv) u (v)
nepeiBHHYTb palouylo roJIOBKY, €CJH OHAa He HaXo-

AHTCH B KpaliiHell CJ€Ba, COOTBETCTBEHHO
B KDaHHen cnpasa siYelKe, Ha OJQHY sueliKy BJIeBO,
COOTBCTCTBEHHO BIPABO; OJHOBPEMEHHO MallHHA JOJXKHA —
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B JIOGOM M3 ONHCAHHBIX CJIydYaeB — MePelTH B COCTOSIHHE
gp (KOTOpOE MOXKeT W COBHNAATh C §,). OcobuiM obGpaszom
WHTepNpeTUPYeTCs  BHINOJHEHHe HMHCTPYKHMH THma (i)
npu @ = F: B 3TOM cJaydae NPOHCXOMUT TONBKO IepeMeHa
COCTOSIHHS, a BXOLHAs TOJOBKAa OCTaeTcs Ha Mecte (Kak
u pabouas).

VKaszaHHYI0 COBOKYMHOCTb AeACTBUH MBI OyleM Ha3H-
BaTb 37 eMEHTAPHB M WAaroM (HIH MPOCTO LI AT OM)
pa6oTH MallHHH.

Briosine BO3MOXKHO, YTO B HEKOTOPHIHl MOMEHT QKaKyTCA
NPHMEHUMBIMH HECKOJbKO PasHbIX MHCTPYKIMH, TAK YTO Ma-
HIMHA CMOMKET BHINOJHSATH JIOOYI0 M3 HHX «[0 BHOOPY»; 3TO
M €CTh HEeJeTePMHHHPOBAHHOCTD.

[Moauwili Ha6op cBeleHUll O TOM, B KAKOM COCTOSIHUHM Ha-
X0AUTCA OD-MaluuHa, 4YTO 3amHCaHO Ha JIeHTaX M Kakue
suefiku 0603peBaloTCs TONOBKaMH, Mbl OyaeM HasbiBaTh
cuTyaluuei [aHHOA MamuHEL. DOPMAJbHO CHTYaLHIO
MOXKHO OTpeNeNUTh KaK YIOPSLOYEHHYIO CHCTeMY (g, X/,
¥, X, X)), tne g, =Q, ¥ eV eV XeW",
X" = W+, 3pecy x'x” —ueroyxa, 3anucaHHasi Ha BXOX-
Hoit JjieHTe, X' — 4acThb 3TOH LENMOYKH BJAEBO OT TOJOBKH,
X'X” u X" — 10 ®e mas paGoueil nenTh. CHTyalluio BHIA
(g1, A, F=xF, A, 3), tne x& V*, Mbn OyneM HaswiBaTh
HauaJabHOIM; cuTyammo Buaa (g5, ¥, F, A, 3k), rae
g;=Qy u x=V* —3aknouUuTenAbHOH; Oyaem ynor-
pe6aATb TaKXKe BbHIpaXKeHHs <«HAadYaJbHass X-CHTYa-
HHA», «<3aKJAIOUYHTENbHAA X-CHTY allHA», CMLICA KO-
TOPHIX OYeBHJEH.

Ecau curyauusi S’ MoxeT GbITb NOJMTyueHA U3 CHTYallHH
S npuMmeHeHneM HEKOTOPOH HHCTPYKUHH, GyAeM TOBOPHTb,
yro S’ HemocpeACTBEHHO AOCTHXHMa u3 S (B
mamunge M), M mucaTh S)M=S' uan S )x=S8’. Tlocnenosa-

reabHocTh cutyauuit C = (S, Sy, ..., Sn) (n=1) O6y-

geM Ha3bBaTh BHUHcaenHueM (Mawuae M), ecaH

S;—1=8; nmas kaxporo i, 1 << i<Cn Yuenao n nasniBaer-
M

ca pauuoft suuncaenus C. Ecau cyliecTByer BbIUHCIHIe-
HHe MalluHEL M, HauyuHalolleecs CHUTyalue#r S M OKaHUH-
Baiomieecsl cutyauueir S/, MBI rOBOpHM, 4To S’ X OCTH X H-
Ma u3 S (B mamuHe M), u nuieMm S?M-—S’ nm S>-8'.

BroiuncsieHne, HayHHaIeecd  HaudaJbHOR  Xx-CHTyalHed,
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Ha30BeM X-BBIYM CJEHH €M, BLIUHC/IEHHe, HAUHHANIIeeCs
HauambHON (X-)CATyaUuHeH u OKaHYMBAIOILEeCH 3aKJIOUH-
TEJNBHOH  (X-)CHTyalHedl, — IO HEl M (x-)BBIUHC e-
HueM (Mamuapt M), x-BblUHC/eHHe, OKAHUHBAIOIIEeCS CH-
Tyauueir (¢5, FFx, ¥, A, Fy), rze g; = Qo, Gyzem nasb-
BaTb [x, ylBEiuuCcaenneM (Mamunm M), (Taxum
06pasoM, NOJHOE X-BHIYHC/IEHHE — 3TO TO K€ CaMOe, UTO
[x, A]l-Bbruncsenne.) Ecau CYWIECTBYeT HOJHOE X-BBEIUHC-
Jenue MamuHbl M, Mbl GyneM roBoputh, uto M go-
IyckaeT Henouky x. MHOXecTBO Lenouek, MOMycKaeMbiX
MamuHoi M, Mbl 6yeM Ha3HBAaTb A3BIKOM, JONYCKa e-
MBIM Mamuuo# M, u o6osnauars L(M).

3ameTuM, 4TO B Tpollecce X-BHIYHC/CHHS rpaHuYHbIH
Mapkep, samHCaHHBH B Kpafinell cieBa paGoueil sueiixe,
HUKOT/la He YHHUTOXKAeTCs,  HH B KaKOH APYyroil paboueii
A4eliKe OH NOSBUTbCA He MoXKer. I103TOMy Mbl Gyaem, Ha-
ipuMep, roBopst «Ha paGouell JeHTe 3allHCAH TOJLKO CHM-
Boa A», «paoyast JIeHTa YHUUTOKAETCS» H T. IL., noxpasy-
MeBaTb: «Ha pabouell JenTe 3amucaHa uemouxka A,
«YHHUYTOXKAWOTCA BCe siueliku paboueil JIEHTBI, KpoMe TOH, B
KOTOPOH 3ammcaH cHMBOJ Ft». IToqHOe BHIYMC/IEHHE HAYH-
HAeTCsd M KOHYAeTCs NP OTCYTCTBHH pabouell JIeHTH; BXOJ-
Has ILeNOYKAa K KOHUY MOJHOTO BLIYUCAEHHS NOJKHA OLITh
BCSI IPOYMTAHA.,
~ Ecan xaxnoit uucrpyxkuuyn d-Mamuns M B3auMuo OJlHO-
3HAYHO COMOCTaBJICH HEKOTOPHII CHMBOJ Cj, TO LENoyka
Ciy +++ Cj,» DA€ €j, — CHMBOJ, CONOCTABJIEHHHIH HHCTPYK-
L{d{, BHIIIOJIHSIEMOH Ha [-M WIare BHIYHCAeHHST C =— (S, ...
..., Sn), Oyaer HaswBaThcs WHG POM BbluHCTeHHH C.
Briuncaenne uMeer TouHo onMH mubp u BnosHe ompepe-
JS€TC 3THM WHQPOM W MCXOAHOM CHTYyaumeh (cp. yrapax-
nerua 1.10 u 1.11),

Bynem naspiBath J-mammny M AeTepMHUHUDPOBaAH-
Ho ([IO-Mmamuuoi), ectn ee nporpaMma yaoOBJIETBO-
PIeT CICAYIOLUM ABYM YCIOBHSIM: (a) OHA4 He COXEPIKHT
ABYX PAa3JIMYHBIX MHCTPYKUMH € OJAMHAKOBBIMH JIEBLIMH Ya-
cTaMH; (6) eciu HEKOTOpoe COCTOSIHHe COIlePKHUTCA B Jle-
BOH YACTH HHCTPYKHHM OXHOTO H3 THNOB (i) — (v), T0 ono
€ MOXKET COACpXKATHCA B JICBOH YacTH HWHCTPYKUHH Apy-
roro THna.

[2-Mamunna aaa BCSKOH BXOAHOMN HEeNOYKU X HMeeT He
Gosiee OJIHOTO TOJIHOTO X-BBLIYHC/CHHUS.
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.

Mul 6yneM roBoputh, uto J139-MmauinHa, ﬂ.orlycx6a1cu>u1a;§
936K L, pacno3HaeT 3TOT s3bIK, €ClH A5 o060 ue
[IOUYKH X BO BXOAHOM aJjihaBUTe OHA HMEET JHIIb KOHEHYHOEe
MHOKECTBO X-BBIUHCJIEHHH (mOmpOCTY TOBOPA, €ClH, Hadap
paboraThb C MPOH3BOJbHON LEMNOYKOH Ha BXOLHOM JICHTE,
MallHHA B KOHIE KOHIOB ocTaHaBiauBaerca). Pacnosnaro-
mast 36K JID-MalligHa CyIIecTByeT TOrAa W TOJNbKO TOrA4,
KOTZA 5TOT I3BIK PEKYyPCHBEH (CM. HHXKe, 3aMedyaHHe K yI-

0 1.22,6)).
pamfl{;?fb M—,S-)Nzamnﬂa C BXOAHBIM aja¢aBUTOM V614 pa-
Gounm ajadasurom W. Hasosem I-mauuny M c“pa 0uKNM
aadhaBUTOM Waavywu{d deVuw) HpHMOHMOILHO-
JeHTOUHON Mogeabio (mo.M.) Mamuasl M, ECJ;I(/I)
[x, y}Boiuncaenne Mamunpl M cymecTsyer Tole H:H: T:i:).HbK
Toraa, Korga B Mamuue M us curyanuu (4, A, i ),
4k xd) moctmKuMa cutyaums Bua (45, A, #FF, FH X dy),
me.fclhei 1\(/%02; 1.5. Hasa awboli D-mauilinbl MOHCHO go-
crpoutt ee n.o.m. Ecau npu atom ucxodnas Mau(;una Z
TepMUHUPOBAHHAS, TO U N. 0. M. MOXKHO cOerary Oerepm
HHOIL.

Hup,glagxasaTeanTBo. [Mpunnun pa6otsr M MOXeT
6LITh TAKHM: BO «BXOJHOI 30He» (aeBee d) u «paboueit 30(-)
ne» (npasee d) paGouedi JeHTHI M YHKIHOHUPYET Tor{eﬂT-
tak e, kKak M Ha BxomHOH M paboueit JeHTaX COOTB )
CTBEHHO, HO BCAKMit pas, Korga M mepeXoiHT OT «BXOIHO
ro» mara K «paboueMy» uiam HaobGopor, pabouas rosoBKa
mMamuus M Gyner mepeiBAraTbCs M3 30HBI B 30HY, npez}:
BapUTEJBbHO NMOCTAaBHB B 0603peBaBUIEHCS MEPENL TeM ;II‘XEI;I)
Ke MeTKy, 4To0bl HafiTH 3Ty siyeliKy MO BO3BPAIICHHH. Mc ,
YTO CBONCTBO JeTepPMHHHPOBAHHOCTH, €C/AM MAallWHA UM
o6nanaer, MPH TakoM MNpeoGpa3soBaHHH COXPaHAETCH.

Teopema 1.2. [aa aboi S-mawunot M /}4,09;\04”0 no-
crpoure I-mawuny M; Taxyto, 470 L(M,) = L(M). N

Nokasateabctso. Iyete P={cy, ..., Cn} — MH
¥eCTBO CHMBOJIOB, Haxojsllleecss BO B3aHMHO OIIHOSHa‘{HOSM
coorBeTcTBMM ¢ mporpammoil Mamuusl M. TToctpoum [A3-
mawuny M, ¢ BxomuuM andasutoM V u paﬁOIXPIN‘IVaJI(baB?:
toM, comepxamum VU W UP U {d,e,f}, rtne V, W— c:/lo
BeTCTBEHHO BXOAHOH M pabouuil anadaBuUTHI MaIHPIHﬁbI 34
d, e, f¢ VU W U P, paboraiomyio CIenyoLuM 0 paaoMe.
Hauunas pa6oTaTb B HauaJbHOIl Xx-CHTyallud, M; mpexn
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BCero’
cnpasanegi)fecHHCbIBaeT X Ha pabouylo JeHTY, NpHmUCHIBaeT
NS 1€, Tnepensuraer pabGouyio TOJIOBKY Ha rpaHuy
CToaHnepK’epﬂ M IEPEXONUT B HEKOTOPOE CNelHAJbHOE CO-
Nesid ‘]73 I-’moaﬂbﬁeﬂmaﬂ paBora M; cocTouT B nocsenopa-
Ormonou B JIHCHUH «MaKDPOLIAroB», KOTOpEle MOTYT 6LITh
e MamﬁﬁzmmuM o6pasom. Ilepen nauamom «MaKpo
HaxXoOmAuTCA B CH / )
Y7o e Tyaunn (q’, kx A
jtmofl HeL ,Hrlle Z — HEKOTOPasi LeNouka B axdasute P:H:h i
oo Me}KH «Maxkpomara» M, yukunonupyer na yq.aCTI;)(e
TeJIbCTBe J'IeI\l/IIl\}/IIb:H; 1o KK OICAas B noKasa-
Ie#d, 4To ona Hlpénag&)z.kIM' o o e CAHAKO ¢ 100 hasu-
T IIPH 3TOM He 106
2 TaKie 100ble «M-marns
e, LEH}é)e:ynmzaTeﬂxoropmx HoJyyaercs «M-BbIIIHCJI;IE:’
om Z. Ilna storo )
FOJIOBKA
IbiM «M- : Iepen  kax-
CTOHmélfomamM» liepenBHraercs BOpaBo 10 cnl;w;lonaa}f
e qunogpezLCTBeHHo Beaen 3a f, <<HepeTaCKHBaeT§>’
Ly bas Cepe3 STOT CHMBOJI, 3aTeM BO3BPAMAETCA B suefi
ﬂqéﬁxa J€LYET BBINOMHATL OYepeAHOH «M-mars (3
HOJIHHe,TpgsyMeeTcs{, nomKHa GBITH paHee noMeuena), u Bga
CHMBOR CITO’ CACAYsL TOH WHCTPYKUMH, KOTOpas O’I‘,Be‘{aeIT
ona Heny i 1\2 €CJIH 3Ta MHCTPYKUHS NpuMennMa. Ecny xKe
OKa}KeTCPS)I Hzggz’laﬁ TO f «II€PeTACKHBAETCA® BJIEBO, IOKA He
€PBbIM CHMBOJIOM ’
e £ HenoYku Z; s7 -
meﬁlll 3aﬂH?égIM:Hcﬂl\f;‘CH UENOoYKOH, HeIIOCpelICTBeHH(’) cn:nylzg
IC/Ie HEeKOTOPOro .
Ban , Pa3s Hascerna -
Me};;rodcmﬂuapmoro nopaxka ua P* yqal(I:TOSHI;ICero
)
HMGIOISIIIaHCHHf («pa6ouas B0HA») YHHUYTOKAETCS: Me:;:I
Ha OIHOM H3 CHMBOJIO ‘ .
B LENOYKH
. X, CTH :
paboyas ron0BKa CTaHOBHTCS Ha rpanmmmﬁ’ Mapli;i)mﬂ’
H
b
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dcuo, uro MamuHa My HMHUTHPYET BCe X-BBHIYHC/ACHHA
Maliuebl M, H ecan cpeli¥ HHX HMeeTCst XOTb OJHO IOJHOE,
TO OHa PaHO WM MO3JHO 3TO OOHAPYXKHUT, a B NPOTHBHOM
ciyuae Gyner paGorath BeuHO. B03MOXKHOCTB obecnevuThb
JeTepMUHEPOBaHHOCT M; OueBHIHA.

I[lycts M — JI9-MamuHa ¢ BXOAHBIM andaBATOM Vu
paGounm andasutrom W, mpuueMm V<= WV, u | — dysguus,
onpefiefeHHass Ha HEKOTOPOM TMOJMHOXKECTBE MHOMXECTBA
V* u npuHuMamllas 3HaYeHHS TAKKe U3 V¥ Mel cKaxeM,
qro MampHa M BouncasgeT dymxkumo f, ecnu [x, yl-Bbl-
ypenesue MawnEel M mas mo6bHx x, y & V* cymecTsyer
TOTla M TOJBKO TOTAA, Koraa y = f(x).

Teopema 1.3. a) Has gcakoll I-mawunol, 8blUUC-

Asoujell HeKoTOpYro (PYHKYUIO, MOXCHO NOCTPOUTSL A3-ma-
wuny, OONYCKAIOWYIO MHONECTBO SHOHMERUL aToll (pyHKYUU.
6) Has scakod [3-mawurol M mooxcrno nocrpouts HI-ma-
WILHY, BOIMUCAAIOWYIO QYHKYUIO C MHONHECTEOM sHaqenull
L(M).
IlokasaTeabcTso. a) Ilyers O3-mawwna M ¢
BXOAHBIM ajdasutom V u pabounM andaBHTOM W Bolunc-
asier ¢yskuuo f. ITocTpoum J-MamIHHY M,, pabotalouyto
raK: cHauajga Ha pa6odeil JieHTe 3alHCEIBAETCS IPOU3BOJIDL-
Has Ienouka 2 € V* u K Hefl NPUNKACLIBAETCA ClpaBa CHM-
son de V U W; norom M, paGoraer XaK M. O.M. MaIIHHBI
M, nocae uero na pafoueit JIeHTE OKasbIBAETCA 3allHCaH-
Hol memouka zdf(2) (ecau TOMBKO f(2) ompejelena; B mpo-
THBHOM caydae M; paGoTaeT BeuHO); 3aTeM BXOLHAs Ile-
nmouka x (KoTopasi O STOr0 He 4UWTajlach) CPaBHHBAETCA C
nemouxoi f(2); ecan okaxerca x == (), H TOABLKO B STOM
cayuae, pabouas JieHTa YHHYTOXKAETCS, M MallMHA NEpexo-
JHT B 3aKJIOUHTEJbHOE COCTOsiHHE. SICHO, UTO M, pomnyckaer
KaK pas MHoxecTBO 3HaueHult f. OcTaercs BOCHONB30BATD-
ca TeopeMoit 1.2,

6) IO3-mamusa Mj, KoTOpas CHayaja MNEDENHCHIBACT
BXOJHYIO LENOYKY Ha paGouyio JIEHTY, 3aTeM paGoTaeT Kak
I. 0. M. AaHHOH MamuHbl M u, HaKOHel, B cilyyae yCrel-
HOrO OKOHYaHHS pabOThl YHHUTOMXKAeT «PasTPaHMUMTENb> d,
GyneT BLIYMCAATL (DYHKNHMIO, NPHHUMAIOULYI0 3HAUEHHE X
nna aoboro x = L(M) m He ompejiesieHHYyIO BHE L(M).

BLIACHUM Telepb B3aUMOOTHOLIEHHE MeXjy O-MallWHa-
MH ¥ rpaMMaTHKaMH,



48 OCHOBHBIE TTOHATHY [TJL. 1

Bynem rosoputb, uto rpammartnka I' u D-mamuna M
9KBuBaneHTHH, ecmn L(I') = L(M). Ananoruuso om-
penessiercs 5KBHBAaJEHTHOCTDb JABYX D-MallHH.

Teopema 14. a) Jaa scaroil d-mawuner moxno no-
CTPOUTb 3KBUBAAEHTHYIO ed epammaruky. 6) Hdas ecaxod
2PAMMATUKY MOJNCHO NOCTPOUTL SKBUBAACHTHY:O eli D-ma-
wuny.

HoxasartenbctBo. a) Ilyerb M — paumas D-ma-
IIMHA ¢ BXOAHBIM ajndasuroM Vi u M;—ee mo.m. ITo M,
JIETKO TOCTPOHTb MallHHY M,, umerolmyo Takue aBa co-
crosiiust ¢' u g, yro npu x = V* u3 curyaumu(q’, A, F F,
A, #x) Torna H TONBKO TOrAAa HOCTHIKHMA CHTYalHs
(97, A, #+, A, ), xorna xe L(M). IloctponM Te-
Tepp rpaMmatHKy I' caexyromum o6pasoM. 1) OcHoBrol
cioBapb I' ecte V. 2) Benomorarenbbiit ciosaps I' ecthb
(ﬁf— VYUQU{}, rae W u Q — cooTBeTcTBeHHO pa6o-
UMl aa(aBHT M MHOXKECTBO COCTOSHHH Mammuanl M, H
I'e¢ VUWUQ. 3) Havanbumii cumson I' ects . 4) Cxe-
ma-I' cocronr us npasun I —H:¢q, 3¢ — A u npasui
_ompeesleHHBIM 00pa3oM  CONMOCTABJAEMBIX I/IHCTpYKI.lI/ISIM,
MallHHbI M,, a IMEeHHO: KaXIOH HHCTPYKIHH 8g, — qg TH-
na (ii) comocrapisercs HPaBHAO ¢ —> 8¢, KaXKIOH HH-
CTPYKUHH G, — O¢p THNA (iii) — npaBuio 8gp — q4; Kaxmoh
HHCTPYKIHH ¢o—qg JI Tuma (iv) — BceBO3MOXKHBIE MpaBHIa
_BHIA Gpy — V]q, TAe Y& W, W KaX[OH MHCTPYKUMH BHIa
go—>qgp Il THma (v) — BceBO3MOXHBIE mpaBuiaa BHAA
Y98 —> qay, TRe Y& W. Takum o6pasoM, cxeMa rpaMmaTu-
ki I' npencrasaser coGoit «o6paienue» mporpaMMel Mo
N03TOMY, KakoBa Obl HH Obuia Lemouka x & V* B rpaM:
Matuke I' TOrZla ¥ TOJNBKO TOTJa MOXKHO BBHIBECTH 3= ¢'x 3
3 ¢”, Wi, UTO TO XKe caMoe, X H3 I, xorga B M, CUTyauus
(g7, A, 4 ¥, A, ) noctnxnma us (¢, A, 3+, A, 4k x)
Orciona L(T) = L (M). B

6) Ilyers T'= (V, W, I, R) — npoussonbuas rpaMma-
THKA, :

Hoctpoum 3-mamuny M ¢ sxognmm andasutom V u
pabounm altpasutom V [J W, xotopas 6ymer crauana me-
PEIHCHIBATE BXOAHYIO LENOYKY Ha paGouylo JIeHTy, 3aTeM
NPOM3BOJHNTL Ha pabouell JeHTe NPOU3BOJAbLHBI BHIBOA B I'
‘B 00pDaTHOM NOpALKe, a NOTOM B ciyyae, Korga B
pesyJ/ibTaTe TaKoro «o6paTHOro BEIBOZa» Ha paboueil JieHTe
OCTAHETCHA TOJMBLKO CHMBOJ I, YHHUTOXKATDH €ro népexom/lm

.
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B 3aKJIOUHTEJbHOE COCTOSHHE;, NPH 3TOM MOXHO CHAeNaTh
TaK, 4ToOB HM B KA4KOM -JIPyroM cjaydae 3aK/IOUYHTEeTbHOe
cocrosiHne He nacrynajno. Owesuzano, L (M) = L(T).

TlogBeneM urtor. B cuay TOIBKO YTO JOKa3aHHOH Teope-
MBI KJacc fI3EIKOB, MOPOXKJaeMBIX rpaMMaTHKaMH, COBIIa-
JlaeT ¢ KJIacCOM S3hIKOB, JHOMYCKaeMBIX D-MalIHHAMH. DTOT
nociennuil sBuAy TeopeM 1.2 u 1.3 coBmajaer ¢ K/jaccoM
MHOXKECTB 3HauyeHHi QyHKUHMH, BhUHCAseMBbX [1D-maniuHa-
md. Ho Jerko BumeTh, uTo JD-MalllHHAMH BBIYUCJAIOTCA B
TOYHOCTH Te e (YHKIHM, YTO U OOBIYHBIMH OJHOJIEHTOU-
HBIMH MaliuHaMu Tbiopunra (ynpamxuenme 1.20), T. e. ua-
CTHYHO PEKyPCHBHBIE (YHKIHH *); MHOXKECTBA Xe 3Haue-
HMiI YaCTHYHO PEKYPCHUBHREIX (QYHKIHH CyTh PEKYPCHBHO Ile-
peuHcJAHMbIe MHOXECTBA. HUrak, u3 Tteopem 1.2—14
BBITEKAeT

Teopema 1.5. Kaacc a3vikos, nopoxdaemvix epamma-
TuKaAMU, c08nAlaeT ¢ KAGCCOM PeKYypCUBHO NepeducAumbly
A3bLKOS.

Temepb MBI MOXeM - Pas3bsCHHTbL clenansoe B § 1.2
yTBepK AeHUe, 4TO «NOPOKAAIUIHA» CHOCO6 ONHCAHUS A3bl-
KOB He YCTyIlaeT IO CHJIe HHKaKOMYy APYroMy 3¢ (ekTHBHO-
My cnocoGy. MMeHHO, B cuH/y MOKa3aHHBIX TEOPEM 3TO
yTBep:KJeHHE HeMENJeHHO BHITeKaeT u3 Tesuca Uepua,
COTJIACHO KOTOPOMY BesiKasi (hyHKIHSA, JOMNYCKAalolias BeIYKC-
JeHne KakuM-1u60 3(QQeKTUBHBIM B HHTYHTHBHOM -CMBIC/IE
croco6GoM, 4acTHUHO pekypcuBHA. Bmecre ¢ tesucom Yepua
Halule yTBepXKIeHHe HOCHT, pasyMeercs, He MarTeMaTuye-
CKHl, 4 eCTEeCTBEHHOHAYUHBIA XapaKTep.

SaMeuanne. M3 Teopemsl 1.5 u H3BECTHOH TeOpeMBbi
MMocra (cm., manpumep, [Kleene 1952], crp. 237 pyccxoro
nepeBofia), B CHIY KOTOPOH MHOXeCTBO TOTAA M TOJBKO TOr-
Ila peKypCHBHO, KOTAa OHO CaMO H €ro [ONOJHEHHe peKyp-
CHBHO NEPEYMCIHMB, CJeLyeT — NOCKOJIbKY CYLIECTBYIOT He-
peKypCHBHBIE PEKYPCHBHO MEPEUHCIMMBIE MHOXeECTBA — 3a-
MeuaHHe, cAejdaHHoe B kKoHIe § 1.2

*) O6bIHO B KypcaXx TEOPHH aJrOPHTMOB ¢ MOMOIUIbI0 MawuH Toio-
PHHTa ONPeAesATCS TOJNbKO YHCIOBEE YACTHYHO PeKYPCHBHblE (DYHKUHH,
8 «CcJIOBapHLIE» YaCTHYHO PEKYPCHBHEIE (YHKIMHM BBOASTCA € IOMOLIBIO
Hymepaunu lenouek. He cocTaBasier 0oJibLIOro TpyAa AOKAsaTb PaBHO-
CHJILHOCTb TAaKOTO OMNPEJIe/IeHHs] HCIOIb3yeMOMY  HaMH <«HenoCpPeACTBeH-
HOMy» (TOyHble (OPMYJHDOBKH cM. B ynpaxuennn 1.21).
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YnpaxHeHHusn

1.1. TloacuutaTh 4MCIO BXOXKIEHHH MOAIENOUYEK B IENOUKY JJIHHBI A.

1.2. Hokasatbh, 4YTO IJS NPOH3BOJBHBIX LEeNOouek @ M Y Torjga u
TOJABKO TOrza ¢ = Y@, KOTria CYUIECTBYIOT LENOYKa ® H YHCAa
m,n==20,1, ... takue, 4To ¢ = @™, P = O".

13. Ilycte V ={ay, ..., an} — HekoTOpHA caoBapb. ComocTaBHM
KaxJIol Uenoure @ € V¥ uncno v(w) caepyomum obpasom: v(A) = 0;

V(@ .o ain)--:k”—l-il+ voo + B i, gt ki, i, (He cve-

WHBATH C OOLIYHBIM ITPEICTABJICHHEM HATYPaJNbHOrO YHC/IA B CHCTEME CYH-
caenns! B uem pasuuna?r)

IToxasaTb, uTO v — B3aUMHO OJHO3Hau#Hoe oToGpaxenne V* wua
N={0, 1, ..} u yro v(¢) < v({Y) TOrZa M TOJBKO TOTAA, KOTAa @
HPeAlIeCTBYeT P B CMbiCJe CTaHAAPTHOrO NOPAIKA, OTBEUAIOWIEro mepe-

. CUeTy ay, ..., Qn.

14. a) Joxasats, uwro L(L,ULy) =LL ULL, (LyULy)L =
== L1L U LQL. :

6) Vimetor sim MecTO aHAJOTHUHBE TOXKIECTBA JJS NEPeceyeHus?

1.5. CdopmynnpoBaTh cTporue (MHAYKTHBHEIE) ONpexesieHHs MHOrO-
4jgeHa ¥ PeryJsipHoro BHIPaXKeHHd.

1.6. ITpencraButh ¢ mOMOIBI0 GeckoahHUIHEHTHBIX PeryIapHEX BEL-
paxennit or sa3ukoB {a}, ..., {a.}, {A}:

a) MHOMKECTBO IENOUEK, COJAEPXKAIINX BXOXKIEHHS ZAHHOH HenycToH
UENOUKH ®=a; ... d;;

6) MHOMECTBO IEMOYeK, HAYMHAIOIMXCH (OKAHUHBAUIHXCS) BXO-
¥KEHHeM JaHHOH HemycTol IeNOYKH co=ail e
s

B) MHOXECTBO LENOYeK, He COoJepKaluHX BXOXJIeHHH HemouYKH
m=aii s als;

I) MHOXECTBO ILINOYEK, COAEPKAUIMX POBHO %2 BXOXKJIEHHH Lenouxky

@y eee 8y
1.7. Tlokasath, 4YTO JJjsi BCAKOTO DErYJSPHOrO  BHIPAXKEHHs
@, ...» §) Halijercs TaKoe BHpaxeHHe YE, - E)=
* *
=F(g1 (B ++es Ba) oo &5 (Bpy oeos Be) Epp oor Bg) (530), rme f,
g1 +..» @5 — MHOTOWIEHH, uYTO JJIa JOGHX k #A3BKOB Ly, ..., Lp,
KaXJbH# H3 KOTOPHX COLEPKHT nycTyio nemnouky, @ (Ly, ..., Lp)=
= P (Ly, ..., Lg). Ilpu sToM, eciu @ HE COLEPKHT KOIPDUANHUEHTOB,

TO 3TO XK€ BepHO 1Jd f, gp voer &g

1.8, BroipasuTs ofbenuHeHHE, YMHOXKEHHE H HTEPalHI0 S3LIKOB
yepe3 MOJCTAHOBKY.

1.9. s Toro, uro6nl KaXAOMY BHBOAY B rpaMmaruke I' coorser-
€TBOBAJ E€IHHCTBEHHHH pasMeueHHH BEIBOJ, HEOOXOZHMO M fgocTa-
TOYHO, 4ToOn cxema I' He copepxkana mpaBUI Q; —> Y1, Qo —> Py, ViO-
BJCTBOPAIOINX 'OJIHOMY M3 caenylomwux AByXx yonosui: (i) 3ode’
(00" #A & @y = 0¢,0” & P, = 0P, a); (i) Jp{3ALI0[¢; = 0[L&gy=
=L0p & (0f = 9,0 & ¢f = 0y V by = ¢[0 & b, = O5) & ¢jg; = A],
Jokasarb,
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1.10. Hasosem xapakTepucTHKOR BHBOZXa [Crouxui
1967] *) nocsiefoBaTENBHOCTh NPHMEHSIEMEIX B 3TOM BBIBOJE MPaBHJ; aHa-
JOTHYHO AN pa3MeuenHoro shiBoga. (PasMeuenHelli BHBOJ HMeer, oue-
BUJHO, eJMHCTBeHHYIO xapakrepucthky.) IlokasaTh, uTo B rpaMMmaThke
TOTJla M TOJBKO TOTa CYLIECTBYIOT PAa3/IMYHbe pasMeueHilble BbIBOIBI
¢ OJAMHAKOBLIMH XapaKTePHUCTHKaMU, OTBEUAIOlIHe OXHOMY H TOMY XKe BHI-
BOLY, KOTHA €e CXeMa COAepPKHT MpaBWio BHAa @™ —@" (m, n=20,

1.11. Moryr au mnojHble BBHIBOAH B OAHOH M TOH Xe TrpaMMarTHKe,
OKAHUHBAIOLNECS DA3HBIMH LENOYKAMH, HMeThb OJHHAKOBLIE XapaKTepH-
CTHKH?

1.12. Hasosem BuiBog B rpamvartuke I'= (V, W, I, R) npuse-
NIEHHHM HaJeBo, ecH Ha KaXKIOM €ro Iare cOOTBETCTBYIOLIeE npa-
BHJO TPHMEHSieTCS K caMOMy JIeBOMY BXOXKJAEHHIO CBOell JIeBO¥ uacTH

- (npu noaxoxsuief pasMmerke BhiBoda). Muoxecrso nenouek u3 V*, Bl

BoJuMBIX B I' u3 [ ¢ NOMOILBIO BHIBOJOB, NPHBENEHHBIX Haseso, 06o3Ha-
unM Ly (T). TTokasars, uro:

a) O/ TPOU3BOJABHON TpaMMaTuku I' MOKHO NOCTPOHTb **) Takyio
rpammateky 17, wro L(I') = Ly (I); ecan npu srom ' — HC-rpamma-
tuka, 0 1 IV MoxHo cxenats HC-rpammaruxof;

6) ecan I' — B-rpammatuka, To L(I') = Ly (T).

1.13. HazoBeM rpaMMaTHKON cO cTON-NOPAaBHJIAMH yno-
pagouennyio uersepky A = (V, I, R, R’), rae V — koHeuHoe MHOXKe-
crBo, I &V, R — KoHeuHoe MHOXKECTBO NPABHJ TAKCTO Ke BHAA, KaK
npaBuaa OGBIYHON TpaMMaTHKH, H R’ — moaMuoxecTBo R («MHOXKeECTBO
cron-npasua»). Beisog B A (BbBoA ompexmesnsiercd, Kak A1 OGHYHOMA
rpaMMaTHKH) Ha30BeM [-BHIBOIOM, ecjil B HeM NPHMEHSIOTCS TOJbKO
npasuia u3 R — R’ u K ero mocsenHeil memnouke HHKAKOe NPaBuio u3 R
He MPHMEHHUMO, U 2-BbIBOJIOM, €C/IM Ha BCEX €ro larax, KpoMe IocieHero,
npuMensioTcs npaBuaa u3 R — R/, a Ha nocnefseM — npasuio u3 R,
MHoxecTBO 1leMOUeK, BHIBOAMMBIX H3 [ ¢ moMombio 1-(2-) BuiBOAOB, 060-
agaunm L (A) (L2(A)). NokasaTs, uto:

a) nmas JioGofi rpaMMaTHKH I' MOXHO NMOCTPOHTb TakHe IDAMMATHKH
co cron-npasunamu A, A;, Ay, uto L(T) = Li(A) ULy(A) = Li(A) =
= Ly(As);

6) mas moGoii TPaMMATHKH CO CTON-NPABHAAMH A MOXHO TOCTPOHTb
rakue rpammaruka I, Ty, Ta uwto Li(A) ULy(A) = L(T), L,(A) =
== L(I%), Ly(A) = L(T).

[Fri$ 1965].

1.14. TocTpouts A-rpaMMaTHKH, NOPOXKAAOLIHE:

a) MHOXKECTBO BCEBO3MOXHEIX Lemouek B cioBape V = {a, ...
..., Oz}, COMAEPXKALUX BXOKACHHA NAHHOH LENOUKH x=a; ... (co-

OTBeTCTBEHHO COMEpPHKAIIUX He MeHee fi BXOXAEHHMA X, HAuMHaIOUAXCH
BXOXJEeHHeM X, OKAHUHBAIOIIUXCH BXOXIEHHMEM X, HE COAepXalihX BXO-
KAeHHUA X, CONepKaMUX POBHO N BXOXKIEHHH X);

6) s3Ik V,':'={x|xEV+, | x> n);

B) asnk C’Ly, rage Lo — npoH3BOJBHEA KOHeuHn#t sf3kK B V;

*) B sr10ft paGore ucnosib3yeTcss TePMHH 1 ellOYKa BHBOJAA.
**) CM. CHOCKY Ha CTp. 32,
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[TJL 1~

r) ssuk Vh={x|xeVv™, lxl=si41 i=0, 1, Y s iz g

1) 236K 0 ef

+
1@ «.. Op, I O ..., @, — NPOUIBOILHEHE HeNy- .

CTHE nenoykd B V.
1.15. Tloctpoutb B-rpammaruxy, HOPOK A0l He:

a) MHOXECTBO NPABWBHO NOCTPOEHHBIX GbopMyn MOrHRM BHICKA3H-

BalUH B OOHIYHOH «CKOGOYHOM® 3amHCH
DPEMEHHEIX) ;

6) TO XKe IS JIOTWKU TPeAHKATOB;

B) TO e, YTO a), A1 GecCKOBOUHON 3aIHCH:
r) TO Xe, 4T0 6), 415 GecckoGOYHO 3armcn'7
1) sk {@"™ [ n, m=1, 2, ...; n < m); ’
e) sI3hlK {x,bx, [ %), %, & {av «.., ag}h | ¥ | <fxik
x) sk {aPtmpmAnegnto |y g oh— 1, 9, ..}

n.n
3) Ss3BIK [a IpL

AN

’
n n m, m
e @ P ™Mg™ ™™ |

L .,abcd,...,cpdpp, m;, np=
{a H) «;31:15{ ,[[m{a? Dp — MHOXKeCTBO Bcex Hemouex B andasute
¢ P k’5 dy> ++. ), PABHEIX eIHHHUE B CBOGOLHOM rpyimie co cro-
OZHEIMH 06pas

Soanmu PasyioWumMu a, ..., a, (T. e, TaKHX, KOTOPHE MOTryT GHITh
ng pa3oBaHHl B A_nocnfanosarenbﬂmm BEIYEDKHBAHHEM BXOXAEHHUI

ALETOYEK BUAA @;4; M G;a; (cp. HuKe, § 6.5).

L16. nst kamjoro u3 s3bik .
OB yII
ZOMycKAIOYIo ero D-Mammy. ynpaxunenu#i 1.14 u 1.15 nmocrponts

1.17. Toctpouts J2-M
-MaIlHMHbI, PacHO3HAIOIIHE C. v
MHOXecTBa (B npocTeiimei sarmcp,l): Aenyiottie mcnossie
g; MHOXECTBO YETHHIX YHCEJ;
NIPOU3BOJIEHYIO apH(OMETHYECKYIO pOr
€CCHIO;
113)1 MHOXECTBO MHOJIHBIX KBAJPATOB. porp '
a.) f; I'Iogzpomb L3-Mawmunsl, BHYHCASIOM e dbyiruna:
2 f(x) :xdx (d — durcuposauubi CHMBOJ);
A (lJ_cI) = X% (Xo — buxcuposauuas HeNouKa).
19, llycte v — nexkortopas craumapraas
u b e V. INocrpours HOI-Mam iy e onenyote o
- HHBI, BBIYHC/IRIOLINE b :
R ) IOl caenyoue GyHKUMH:
6) v=1(a);
B) v=!(v(x)+1);
r) f (‘z), NPHHHEMAKILYIO 1% KaKAoM
Xy E) V(, iﬂaqenue v=I(v () 4 v (9));
4) £ (2), NnpHHHMANWIYI AIAf Kaxfoi
%, y & V7, snaenne v=1 (v (x).v (y)). FOR Tienosin
neulf%)OLMIa-ImHHy Toopunra c u
et T(I)dJIbf( 0-1; :3Hmuﬁ :ﬁwq Tn:x)mgﬂg ONPENIeMUTL TAK Ke, KaK J-Mauluny,
, abounit andaBHT LomosHseTc <« (
cx;x;onom» A u”m:lcmyxunu BHIOB (ii) u (iii) 3aMensiorcs HSZ:TH:{
ukamu BHAa (vi) Agq—> Bqg, rae Jufp=Q, A, B WU Tapx};ﬂ
HHCTDYKUHAA O3HAyaeT 3aMeHy B 00603peBaeMoll siyefike pa6oqei/’; JIEHTHI

camBona A na cuMmBoa B (6es casura rosom
I KH) M I
HHSl q B COCTOSIHHE qg. L ) CPEXOR u3 coctos-

LemoYkH BHAA xby, rae

na xby, rpe

€3JaCTHUHOA paboyed -

(c durcupoBasnbiM HaGopoM me-

b

(it
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OpunoneHntounas MamuHa TrlOpHHTA C HedJACTHY-
Ho#t nentofl (OH-Mamuua) oramuaercs or H-maumHbel oTcyT-
CTBHEM BXOMHON JIGHTE!, BXOMHOH TOJOBKH, BXOJHOTO anbasuta M HH-
cTpykuuit tuma (i).

Nerepmuuupopanubne H- u OH-Mamuum (OIH-m a-
wrne JOH-MamuHb) OmpefensioTcd OuéBHAHHM obpasoM. (Ma-
muasl ThlopuEra, OGBYHO paccMaTpHBaeMble B Kypcax TEOPHH aJrOpHT-
MOB; — 570 JIOH-Maumip €O CleYIOUHM JOTOJHHTEIBHEIM Orpanude-
HHeM: KaKoBO Obl HH GBIIO HE3AaKMIOUHTENbHOE COCTOSIHHE ¢, IporpamMa
MAliHHBL AH60 cofepXaT HHCTpykumo (tuma (iv) mam (v)) ¢ JIeBOH
gacthio ¢, Jubo ana kaxaoro A & W comepKUT HHCTPYKIHIO (Tuna
(vi)) ¢ nesoii uacthio Ag.)

Cutyanusi, BhupcnenMe W X-Bbmunciaenwe pyA H-mawwmnsl onpefe-
n0TCA TOYHO TAK XKe, Kak AafA D-MauruHbl. HauanbHas v 3aKMOYATENb-

" gas X-cutyanusi ToxKe ONpPeAeaioTCA aHaJIOTHYHO TOMY, KakK 3TO Je-

naeTcst Jis D-MallMHB, HO MOCJelHell KOMIOHEHToR BMecTo FF Gynmer
FEAR, rje k — IPOU3BOJBHOE HATYpPasbHOE YHCJO. X-BEMHCACHHE M IOJ-
HOE X-BHIUMC/IEHHE MOMKHO ONpeJeJHTb Temeph TAK XKe, Kak Aasa O-Ma-
WHHE, [X, y]-BouncaenneM (y  W*) ecTecTBeHHO Ha3BaTh X-BhIYHCTe-
Hue, OKaHuMBalolleecsd CHTyaluel BHAA (qf,#x, +,4A, 3 yA%) (qf =Qy)

Honyckanne f3bka u poluucaesne Gynkiun H-Mamunofl ompelesnserca
TaK Xe, KaKk Jjasg O-MamHHLbL.

Tas OH-Mawmkbl caTyanus onpefensercs kak Tpoiika (qg, X, X”)
(0BosnaueHua coXpansior npexHuuil cMuica); fsbK L < W* ponyckaercs,
ecJH BLIUHCJAEHHe, HauMHaLmeecs cuTyauuell Buga (qi, A, xA') ¥ OKaHuH-
palomeecs caryannefr suaa (gs, A, A*) (gs € Qo) cymiecTByeT TOria H
Toabko TorAa, kKorga x e L; JIOH-mamuea BouHcasdeT GyHKUMO g:
L— W*(L = W*), ecqu BblUHCIeHHe, HauHHAOmleecsd CHTyauWeil BHIA
(g1, A, xA!) ¥ oxaHuHMBallleecsi cuTyauuedt BHEa (gf, A, yA¥)
(95 & Qo), cymecTBYeT TOria H TOJIBKO TOrAa, Korjaa y = g(x).

a) Ilepemectn na H- 1 OH-mamnnn reopeMy 1.2.

6) Tepenectu Teopemy 1.3 ma JIH- n JIOH-Mawmde, a Takxe Ha
JIOH-MamHHb ¢ YKa3aHHHM BHILlE JAONOJHHTENBHLIM OrpaHHueHHEM.

B) IloxasaTb, 4TO KJacchl f3BIKCB, [LONYCKaeMbX 3-, H-, 1H-, OH-
u JOH-mamunamu, a takke NOH-Mampnamy ¢ BHIIEYKa3saHHBIM Orpa-
HOYCHHEM, COBNAAAIOT, NpHUEM JJisi BCAKOH MalUHMHBI KaXKJOro H3 mepe-
YHCJEHHBIX KJACCOB MOXKHO MOCTPOHTb SKBHBAJICHTHYIO eH MaMHHY JIO-
Goro Apyroro xjiacca. . :

1.21. HasoBeM D-Mamugy S HCJAOBOf, ecan ee BXOAHOHA anbaBuT
COCTOHT W3 ejuHcTBeHHOro cuMBoaa |. 3wk, momyckaembnt (dynkumio,
BhIHC/AeMYI0) uHca0BolH D (/13)-MamuHON, HA30BEM YHCJAOBBM D e-
KYPCHBHO NepeYyHCAHMHM MHOXECTBOM (Wp.I.M), cO-
OTBETCTBEHHO UYHCJNOBON UYACTHUYHO PEeKYPCHBHOR (yHK-
nueit (wwp.d.). Jus npoussombhoro andasuta V na3oBeM ALK
L=V* HyMepallHOHHO PEKYPCHBHO MNepeYHCANMHM
MHOMecTBOM (£.p.mM) u oyukumo f: T V* (T= V*) uywme-
PALHOHHO YAaCTHYHO PeKYPCHBHOA QpyHKUMeR (M up.
¢.), ecu CymecTByeT Takas cTaHAapTHaA HyMmepauus v andasura V, uto
LA HeKoToporo u.p.m M. L’ nmeer Mecto L’ = v(L) — coorsercraenno
ana mekortopoll uw.uw.p.d. [/ uMeer Mecto f(x) == v!(f'(v(x))) (smak
= 03HayaeT coBIAaieHHe o6jacTell onpelesieHHs M COBMNAajJeHHe 3HAUEHHR
B Kax 0l Touke OOIlelt 06/aCTH ONpeleneHHs).
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IMokasats, uro:

a) TOHATHA H.pP.ILM. H H.W. P, (. He 3aBHCAT OT BHGOpa cTaHmapT-

HOH HyMepaluH,

6) HOHSITWE H.D.N.M. He u3MeHIETCH npH paciivpednn aJjdaBuTa
(rouree: ecmt L= V* u V=V, 10 cpokicTBo si3bika L 6mth H.D. IL. M.
He 3aBHCHT OT TOrO, OTHOCHTEJBHO KOTOporo u3 andasutos V n V’ ompe-
JEeNAI0TCA H. p. 11 M.);

B) fA3bIK ((YHKUMA) TOTAAa M TOJIBKO TOrJa fBJSAETCA H.p.IL M.

(n.4.p.¢.), xorna ou(a) momyckaercs (BBluKCASETCS) HEKOTOPOH D-Ma-
IUHHOM.

1.22. Tlokasats, uTo:

a) ans Besikoft JID-Mammmubl, pacnosHaoliell ssbik L, moxuo mno-
cTpouTh J19-Mamuny, nonyckarmoiyio aswk CL: :

6) ecan mMeiotes JI-mammubl, Aonyckatouime sspkn L u CL, 1o
o HHM MOXHO NOCTPOHTH [-Mammny, pacnossaiomyio L.

3aMenanne Orcioma n #3 Tedpemm Ilocra CeJlyeT, — MOCKOJIb-
Ky, KaK yXe GbUIO OTMedeHO, JID-MaluMHb AONYCKAT B TOUHOCTH pe-
KYPCHBHO NEPEUHCIMMBIE MHOXECTBA, — UTO CYL(ECTBOBAHHe DACIO3HAI0-
et #3blK J1O-MawmHel PaBHOCHABHO DEKYPCHBHOCTH 3TOrO A3LIKA.

TJIABA 2
CUTHAJTU3UPYIOUIUE ®YHKLHUH

§ 2.1. Curnaamsupyiomue QyHKLUHH rpaMMaTHK

OnuuM u3 Hanbojee CYLIECTBEHHLIX BONPOCOB, BO3HH-
KAIOLIKX NPH H3yYeHHH HOPOXKJAIIHKX rpaMMaTHK (Kak B
TEOPETHUECKOM, TaK M B NPHKIAJHOM aclekTe), BISeTCs
Bonpoc 06 OLEHKe CJIOXKHOCTH HX PaloTHl, T. €. CJIOXHOCTH
BLIBOJOB. JLJ OLEHKH CJOXKHOCTH BHIBOAOB B TpaMMaTH-
Kax HCIOJB3YIOTCA TaK HasbiBaeMble CHIHATH3UPYIOLLAE
¢yHKIKY, BBEeIEHHEM KOTOPHIX Mbl ceilyac u 3aiMeMcs.

IMycte f(T, D, i) — BuluncauMasi QYHKLHSA, NPHHEMAIO-
mas B KauecTBe 3HAYEHUH HATYpaJbHbe UHC/IA M ONpele-
JeHnas Ha BceBosMoxHHX Tpofixax (I, D, i), rae I'=
= (V, W, I, R) — rpaMmaTuKa (Ipu4eM MHl CUMTaeM, 4TO.
OCHOBHBIE W BCIIOMOTraTeJbHbEIE CJIOBApH BCeX paccMaTpuBae-
MBIX PPaMMaTHK COJepXKaTcsl B HEKOTOPBIX CUETHBIX MHOXe-
creax E n E; cooTBeTCTBEHHO), = {wo, ®1, e Wn) —
gpBox B 'ui=20, 1, ..., n. [119 n1ponu3BoJbHON HENOUYKH
x & L(I') u npousBosibHOrO BbiBOAa D = (o, @1, +\, On)
tenouku x us I B I' monoxum

f(r, D, x)= max f(T, D, i).

0Lisn

Nanee, ans JuoGofi nenoukn x & L(I') monoxum
F(T,x) = minf(T, D, x), rie MuHuMyM Oepercsi IO BCeM
pbiBogaM LenoukH x u3 / B I'. Hakorell, nonoxum

F@, n)= max F(T, x);
xeL(), |x[<n
A TeX n, AJS KOTOPHIX He cylectByer Takux x & L(T),
yro |x|<C n, nonaraem F(T',n) = 0.
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i

Tax onpenenennyio ¢ynkumo F(T,n) Mo 6ymeMm nHa:
3bIBATh KBA3UCHTHAJNH3UPYIIMHUM ONEPATOPO
AN rpaMMaTHK, a pyakunio Fr(n), nonyuaemywo wu’
F(T,n) ¢ukcuposanneM nepemenHofl I, —KBa3UCHTHA
ausupyromed ¢GyHKuUHeH (WIM NIPOCTO KBa3u
curHanusupymome) tunma F rpaMMaTHKu I

Takum 06pasoM, KBa3HCHTHAJH3HDYIOUMA ONepaTop:
F(T, n) conocraBiaser kaxjol rpammarnke I' 4HCJIOBYIO:
¢ynxumio Fr (n). Ecan-yuacTsyomas B onpesgesnenuu ome-;
patopa ¢yrkuus f(T, D, i) Bui6pana Taxk, 4yTo6H OHAa B Ka-'
KOM-TO CMBIC/Ie XapaKTepH30Ba/a «CJAOXKHOCTb» ILENOUKH
©; 10 OTHOUIEHHIO K €€ «MeCTy» B BhIBOoge D, TO (QyHKUHIO
f(T, D, x) — HauGOMbIIyIO «f-CJOKHOCTb> BXOLSIILEH B BHI-,
BOJl LENOYKH — eCTECTBeHHO CYHTATh MepoH [-CJAOXKHOCTH?
BriBozia; Torna F(T, x) ecTb f-ClIOXKHOCTB CaMOTo IPOCTOrO -
BBIBOJA Lemouky ¥, a F(T, n) — nanvenbuiee unciao N Ta-
Koe, 4ro Bce npuHamiexauue L(I') wenoukn AuHH, He npe-:
BOCXOJAIIEN 7, MOXKHO BBIBECTH C [-CJIOXKHOCTBIO, He TIpe-
Bocxozsmed N. Takum o6pasoM, 3nauenue onepatopa F-
AJI1 KOHKDETHOH IPaMMAaTHKH, T. €. €e KBa3HCHTHAJIH3HPYIO-
myio Tuna F, MOXHO CUMTAaTh ONpeje/NeHHON XapaKTepHCTH- -
KOH CJIO}KHOCTH BHIBOJOB B JaHHOH rpaMMaTHKe. '

OnHako NeHCTBHTENBHO NPULOAHEIE A/ TPOH3BOJBHBIX -
rpaMMaTHK XapPaKTePUCTUKH CJIOXKHOCTH BHIBOJOB JOCTaB- .

JISIOTCS JMIIb TeMH KBAa3HCHTHAJH3HDPYIOLIUME ONepaTtopa- -
'MH, KOTOpble YIOBJIETBOPSAIOT HEKOTOPOMY CIIELHaJbHOMY -
'ycaoBuio (ero 3HayeHHe CTAHET HAM SICHO M3 JaJsbHellle- ;
T0). IJTO  yCJOBHE — DEKYPCHBHOCTb rpaduka COOTBET- -
creylowelt pynkuun F(T), x), T. e. cylecTBOBaHUe aJrOpUT- -
Ma, nossossiolero no gob6o# tpoiike (T, x, p), rae I'— -
rpaMMaTHKa, ¥ — LeloYyKa B ee OCHOBHOM CJIOBAPE M p — °
HaTypasbHOE YHCJIO, Y3HATh, BLINOJHSETCH JM PaBEHCTBO
F(T, x) = p. Ksasucurnaansupywomuii onepartop F(T, n), -
YAOBJETBOPAIOIHA 3TOMY YCJIOBHIO, MBI OyJeM Ha3blBaTh .

CHTHAQJH3UDYWOIHUM ONepaToOpoM Aiasd rpamMmma-

THK, a COOTBETCTBYIOIIME KBA3UCHUTHAJIH3UPYIOLINE — CHT-
Hanmu3upywomumMud (byHkumusmMu) tHma F.
MoxeT 0Ka3aTbcfl, UTO HEKOTOPHIH KBa3HCHTHAJH3HPYIO- .
IIHH onepaTop, He SIBJSIOMIKACA CHTHAJNHM3UPYIONIUM B Kjaac- .
Ce BCeX rpaMMAaTHK, CTAHOBHTCA TAKOBHIM B HEKOTOPOM
Gosiee wactHom kjacce. Tounee: mycrs F(T, n) — kpasucur-
HaJM3HPYIOLLKA onepaTop, I — HEeKOTOPhIH Kjacc rpaMma-
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ruk u F7 (T, n) — pyHxuus, nnnyunpyemaﬂd_oneparopom F
pa 9. Ecau COOTBETCTBYIOMIAA (YHKIHA F § nMeer peKyg-
cuBHBIH rpaduk, To Mbl OyaeM HasbIBaTh F7(T', n) ot 1?) >
CHTEJNbHBIM CHI‘HaJIHSI/IpleJI_LlI/IM omeparTop
p Kaacce I, a o¢yukmmo Fr Sn), moJyYaemMyio H3
F7(T', n) pukcuposaHueM NepeMeHHOH I',—cHurua JIPI/I 3 14_
pymomei (bynxknuefi) THIA F rpaMMaTHKH or
HOCHTEJAbHO T

Mbl 6yZeM paccMaTpuBaTh CJELYIOIHe OCHOBHbIE THIEI
KBa3HCHUTHAJTH3NPYIOIIHX.

l. Bpemenunas (oGo3nauenue

CNIOXHOCTDH

" Tr (n)): coorserctyer cayyaio f( T, D, i) =1.

9 Emkoctb Sp(n): nomyuaercs mpu f(T, D, i) =
—.Ig).ll.l.leaa aray6una Yi(n): f(I', D, i) — ysennuen-
HOe HA eIHMHHIY PAcCTOTHUE OT CaMOro JeBOro BXOXJEHHA
B @; BCIOMOTAaTeJbHOTO CHMBOJA 1O MNPaBOro KOHLA .03
TouHee, ecaHM ;== X;A;n;, TrIe X eV’ n Ai_ =V, To
f(T, D, iy==|m; |+ 1; ecan (’JiEan 1o f(T, D, i)=0. ]

4, TlpaBas rayb6uHa Y (n): onpefenseTcs CHM

merpuuno Y% (n). -

5. Pas6poc Dr(n): f(T, D, z") ecThb JIHHA HauMeHb-
mefi MOAUENOUKH ©;, COAEPKAWEH BCe BXOK/ICHHA BCIIO-
MOraTeJbHEIX CHMBOJIOB, €CJM TaKOBbl€ HMeIOTCs; B IpO-
tusHoM cayuae [ (T, D, i)=0. .

6. AkTupunass emxocTb Ir(n): f(T, D, i) ectb
YUCI0 BXOXKAEHHH BCIIOMOraTeJIbHbIX CHMBOJIOB B 0.

- COOTBETCTBYIOLIHE KBaSI/ICHI‘HaJrIIHSI/IpylSLI.lI/Ie omepaToph!
6ynyr obosnauatbes T, S, yn, yu, p, I*). S oo

Cozepkate/bHblil CMBICH QYHKIHH Tr u Sr sicen: mep
Bas XapaKTepH3yeT C/IOKHOCTh BhIBOJA UHCIOM €ro LIAros,
BTOpas — 00BEMOM 3aTPauMBAEMON <«NAMATH» (mocurens-
MHU «aMfTH» B BHIBOJE €CTECTBEHHO CUHTATh €ro NpoMexy-
TOUHble Ienouku). JIerko BHJETh, YTO ONEpPATOPHI T n
curnaansupyiomue. JeficTBuTebHO, MYCTh 3aJaHbl rpaMMa-
tuka T, [eno4yka x ¥ HaTypaJabHOE YHCJIO . Yro6ul y3HaTh,
umeet au Mecro pasercrtso T(T, x) == p, MOXHO noc"rynu}?
crexyonuM 06pa3oM. BuimumieM Bce NOJHbIE BHIBOAB B L,

*) T, S, D, I — or time, space, dispersion, index (uu nexg—-npy-
’ ’ - B
roe HaspaHue aKTHBHOK €MKOCTH, CM., HampHMep, [Crouxui 1969]).-
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HMemue Ny p. Ecau un ONUH U3 HHX HE OKaHYHUBaeT- :-

sl menoykoit x, To 3aBepomo T(I, x) = p. B mporuBHOM

C/Tydae BHINALIEM BCE MOJHbE BHIBOABI B I', NJIMHBI KOTOPHIX
MeHblue p. Eciau cpein 3THX BHIBOAOB HAHAETCH XOTS Obl °

OJlMH, OKaHYMBalolnifcs uenoukoii x, to T(T, x) 7% p, a -
ecan Taknx BbIBOJoB Her, To T(T, x) = p. COBepme}’{Ho '
aHAJIOrMYHO NPOBepsAeTcs BulloMHeHue paBerctBa S (I, x) =
== p; TpH 3TOM BMECTO MJIMHB BEIBOAA (@, ..., con)’ pac-

CMaTpUBAETCA 4UCIO max | ;| u 6epyTcss He NPOH3BOJID-
o<ign

Hbl€ BBIBOJABI, a TOJLKO 6eCHOBTOprIe (I/IHa‘{e BbIBOJAOB C

JaHHBIM 3HaYeHHeM max |; | Moryio 6bl OKasaThes Gec-
0<in

KOHEYHO MHOro). OrpaHHUHTbCST GeCHOBTOPHBIMH BBIBOJA-
MH MOXHO B cuiy JeMMbl 1.3 ¥ TOro, 4rto mpu BHIGpacHBa-

HHY H3 BBIBOAA KAKHX-THGO LeNouek 4meao max |o;| He
0
YBEJINYHBAETCSI. Sisn

Ur 2

x co Kacaerca onepatopos YL, YT D I 1o Hu onuH u3

WUTHAJH3HPYIOLUMM He siBasercs. YUTo6bl IOKa3aTh
9TO, ~ PAaCCMOTPUM  NPOH3BOJBHO  rpaMMAaTHKy [g =
= (V, W, I, Ry) Taxyw, uto V= {|} u L(To) = My—
HEPEKYPCHBHOE MHOXKECTBO UEJBIX [0

JIOZKHTEJbHBL

Hepexype X YHCel.

Ii={adUVUW, {1, 8}, I, R\U{I - I,,| — b, b—>aa)}),

rae [, a, b V.U W. No6Gasum Temeps Kk cxeme rpaMMAaTHKH
Iy npasuia I—1'I"'—>I'AA, I'— BB, BB ~—aa, ad —agq
rae I’, A, B —HOBble CHMBOMBI, KOTOpble 6ynyt ’C‘{HTaTbCF;
BcnomMoratenbubiMu. Ilonyuennas rpammaruka Iy HOpOK-
raer sasbik L(Ty) Ufa*|n>1, 2, ..}, vo mpu ne CM,
nmeeM Y71 (T, a%) = GYT(Ty, g?0) = D(Ty, a20) =] (T, a?)=
==2n, a 1pu n & M, HE OfHA U3 3THX BEJAHUYHH He I,IpeBOC-
xomut n. IloaToMy Hpemnosioxende 0 peKYpPCHBHOCTH, Ha-
npuMep, rpaduxka oynxkumuu I(T,x) HeMeasenHo ’npu-
BONMT K INDPOTHBOPEUHIO, TaK KaK M3 HEero BLITEKAeT
CYLIECTBOBAHHE AJrOPHTMA, I03BOJAIOLETO MJIs  JH0GO-
?ZI‘ na;)h_% ... Y3HaTb, BHINOJIHAETCH JH PaBEHCTBO
CTB;,, CMO.—- f, T. €. NPHHANJIEXKHUT JH UHCJIO A MHOXKe-

Bopouem, ans mekoTopmix BammBIX KTaccos rpaMMaTHK
HHAyHIHpyeMble onepatopamu Y7, T D, | oTHOCHTebHBIE
OmepaToprl GyRyT CHFHAJIH3MPYIOLMMH. B wacTHOCTH, 3TO
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uMeer mecto aas HC-rpammartux (cM. § 3.3); uMeHHO paju
npuMenennsi Kk HC-rpaMmaTekaMm (B OCHOBHOM Jaxke K b-
rpaMMaTHKaM, CM. DJI. 7) MBI ¥ paccMaTpHBaeM yKa3aHHblE

OIepaToOpHI. . ;
Jast mpoussonbHoill rpammarukn I' == (V, W,I,R), mo--
pOXKJatoleli GeCKOHEUHBIN A3bIK, HMEIOT MECTO HepaBEeHCTBA

(1) Sr(n) >=max(n, 1); Tr(n)=1;
In(n) < Dp (M) < YT (n) < Sr () <dTr(n)+ 1,

O ()< e () <YE (W) < Se () <dTr () + 1

kSr(n)+1_1
3) S LA Sy manl

3pech d= max ||¥v|—|@l|l v k— MOmHOCTL MHOXE-
P>p=R ,

crea VUW.

Hepasenctea (1) u (2) HemoCpPeACTBEHHO CIEAYIOT H3
onpene/eHHii (14 IOJyYeHHUs MOCACIHEro H3 HepaBeHCTB
(2) Hajo elle BOCHOJL30BATHCS TEM OYEBHIHBLIM (AKTOM,
UTO HM H4 KaKOM Imare BBIBOA llelOYKAa HE MOXeT yIJH-
HuTBCST Gosiee ueM Ha d). (3) BbiTekaeT u3 JemMbl 1.3, mo-
CKOJIbKY A5 6ecnoBTopHOro BmBoAd (@o, .- -) ®n) TAKOTO,
yto max |®; |=1[, uucI0 n BO BCAKOM cjyyae MeHbLIE

0<itn
yycsa Pas3MHYHBIX [ENouex B CJI(l)flape VU W npnune, =He
GoJbiuel /, a 3TO YHCJIO PABHO k—k;:—ll—.

OTMeTHM cJefylolilee CBONCTBO CHTHAJH3HPYIOUIHX.

Jdemma 2.1. [Haa npoussoavroli epammaruku ' cae-
dyrowue yreepircdenus pasrocusvtbl: (1) A3k L(T) pe-
kypcuset; (2) a106as CUSHAAUBUPYIOUWAR 2PAMMATUKU r
gowuucauna *); (3) 4106as cUZHAAUBUPYIOWAA 2PAMMATURL
T maxopupyerca **) nodxodauweii sviuucaumoll Gynxyued;
(4) xoTa Gbl 00HA CUSHAAUBUPYIOWAR EPAMMATUKI ' soi-
qucauma; (B) x0Ta Obl 00HQ CUSHAAUSUPYIOWAAR 2paAMMATU~

*) TMockoabKy CHrHAMMBHPYIOWAs Mi060f TpaMMaTHKH eCTb BCIOAY
onpefesiesHas (QYHKUHSA, BHUMCAHMOCTb 3/eCh H Jlajiee MOXKHO 3aMEHHTH

o6leil peKypCHBHOCTBIO.
**)" MBI roBOpHM, uTO GyHKUuA g{(n) MaxopHpyeTcCH dysk-

uneit A(n), ecim A KamAOro A, AIA KOTOPOro g{n) ompefeiera, h(n)
takKe onpedeneda H g(n) << h(n).
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ku T maxcopupyerca sotuucsumots pynxyued. IIpu srom no !

. o~ -
as2opurmy, Tpebyemomy Kakum-iubo OOHUM u3 nepe4uc- -
ACHHbLLX yreepofcdenuu, MOIMCHO ROCTPOUTL anreopuTMsl, Tpe-

b6yembie OCTANbHBIMU.

- JokaszareabcTBo. JlocTaToOUHO AOKA3aTh MMILIHKA- -
uun (1) >(2) u (5) > (1). Iycrs sseik L(T) pekypeu- :
Ben M Fr (n) —xakas-1u60 curHanusupyomwas I. Jag °
NPOU3BOJIbHOH 1IeNOYKH X B OCHOBHOM cJjioBape I' MH Mo- -
JeM ysHaTh, MpuHamAeXHuT a4 oHa L(T), u B cayuae nomo-

KHTeJbHOrO OTBeTa Hafith 3Hauenue F(I, x), mnocienosa-
TenbHO MnpoBepsas paseHctBa F(T,x) =0, F(Ix) =1
HOT. L Taxkum o6pasom, ¢pyukuusa F (I, x) (¢ duxcaposan-
Ho#i I'), a cnenoBareabno u F(I', n), oKa3piBaeTcsi BLIYHC-

aumoit. Ilycth Temepb HekOTOpasi curHaausupyomasa Fr(n)

rpaMmatike I' Maxopupyercs (BCIOLY ONOpeneqeHHON) BBI-
gpcaumoit dynkumeii A(n). Torja aaa KakIoH LEMNOYKH
x & L(T) nmeer mecro F(I', x) << h(|x|); B To xe Bpems
mpu x¢& L(I') ¢ynknus F(T, x) ue onpenenena. ITostomy
x < L(I') Torma u TONBKO TOrAa, KOTJa BLINOJIHSETCH XOTS
6b1 omno u3 pasencts F(I,x)=0, ..., F(T,x)=h(|x|),
a OHHM NOJAAITCS NPOBEPKe B CHAY PeKYPCHBHOCTH rpadu-
ka F(T, x).

3ameTuM, YTO eC/lu AJIST HEKOTOPOTO CHIHAJH3HPYIOILEro
onepatopa F(T', x), HeKOTOPOR BEIYMCHUMOR QyHKUHH h(n)
M HEKOTOPOre KJjaacca TrpaMMaTHK & HMeeT . MeCTo
F(I',n)<< h(|x|), xakoBa Ob Hu OblI1a rpaMMaTHKa
=7, To ykasanHBIH TOJBKO YTO METOX AOKAa3aTeJbCTBa
HMILTHKAIHH (5) = (1) maeT emuHBIE aArOPHTM, MO3BOJSIO-
. Wi g mo6oit rpammatikn I' &7 u gaia mo6oil nenou-
KH X B OCHOBHOM CJIOBape 3TOH rpaMMaTHKH PaclO3HATh,
npuHANMeXHUT JH X A3BKYy L(T).

B npanbnefimeM HaM OYyAyT MOJE3HB CaeAylOI[He 0603-
nauennsi. Ilyctb I — HekoTOpHIE Kaacc rpaMmaTtuk, F —
KBa3HCHTHAJH3HPYIOIIHA OIlepaTop M § — KiAace UHCAOBBLIX

yuruui. Torna yepes L§(77) Mbl Gyaem 0603HauaTh
KJ1acC A3LIKOB, MOPOXKAaeMbIX TAKHMH FpaMMaTHKaMH KJac-
ca 7, y KOTOpbIX KBa3HCHTHaJH3UpYyoIIHe Tuna F Maxopu-
PYITCS KaKHMH-THG0 QYHKUHSAMH Kaacca . Ecin § co-
CTOHT H3 onHoil gynxunu f, 6ynem mecto Zg(7) nucats
Z: (7). Kpome Ttoro, Bmecro Z§(I) (I'—xkmace Bcex
rpaMMaTuK, cM ctp. 30) M GyAem mucath Zj.

[TJI. 2-

-

§ 2.1 CUTHAJIM3UPYIOUUE ®YHKIINU TPAMMATHK 651

Haxouen, Lf(T'), rae I' — rpammaruka, F — KBa3ucur-
HAJH3UPYIOIUEA ONepaTop H & — HAaTypaJbHOE UHCIO, Gyner
03HayaTh MHOXecTBO Hemouek x & L(T), ymoBierBopsio-
mux yeaosuio F(T, x) < k.

Sameuyanne. OOGpaTUBIIMCH K KOHCTPYKLMH, NpHME-
HeHHOH B JI0Ka3aTeldbCTBe JeMMbl 1.4, JlerKo YBHIETb, UTO
115 QHTYPHDYIOIIMX TaM rpamMMaTik I' H I’ uMeloT MecTO
COOTHOUI €HHUSI

Sr(n)=Sr(n), Tr(n)<kTr(n)

rne k — nocrosinnas, 3asucsmas or T (1 momyckaoumas
sdexTuBHOE BEIUMCHEHHE). J[leACTBHTENBHO, ecan D —
nOMHBIE BBIBOA Lenouku X B I' m D’ — cOOTBETCTBYIOILHH
HoJHbIH BHIBOA X B IY, TO MakcuMaJjbHble JJIMHBI LEHOYeK
s D u B D’ coBnajaior, a JiHEA caMoro BeBoja D’ paBHa
cyMMe AdHHB D M JUIMHBL X; HO JJIHHA X He [PEBOCXOMMT
mmiEb D, yMHOXEHHOR Ha MaKCHMYM JUTHH NMPaBblX dacTed
npasua I C

Ham noHazobuTCs TakxKe SRR

Nemma 22. s npouseorvhoii epammaruxy T' mook-
HO NOCTPOUTL 3KBUBANEHTHYIO ell 2pamMMaTURY TV, ydosaer-
BOPAIOULYIO CACOYIOUUM YCAOBUAM: -

a) TV ne umeer npasua ¢ nycrod Aesoi 4acToio.

6) lasa aro6oeo noanoeo goigoda D e T, oxanuusaro-
Wje20Cs Yeno4Koil X, MOYCHO NOCTPOUTL PABHOCUAbHOLL eMy
noansiti 818600 D’ 8 TV, oraunarowuiica or D TOAbKO Tem,
4T0 Ha Tex mecTax (kpome nocaednezo, ecau x = A), Ha
xotopeix 8 D crour A, 6 D’ cTour yenouxa uz o0H020 CuM-
gora E, He 6CTpewaiowje2ocs 8 OCTaAbHbLX yenoukax D.
Mpu sTom D’ moscno pasmerure TaK, 41obbor npu X == A
npasvie 4ACTU 6CeX NPUMEHAEMbIX Npasus Obiau Henycrol,
a npu x = A npasuso ¢ nycrod npasoil 4acTor0 NpUMEHA-
40Cb TOALKO Ha nocaeduem waze. Ecau D — ynopadouu-
saemviii 861800, T0 D' — Taxwe ynopadouusaemviti 661800.
O6parno, 10606 661600 6 T MOKHO NOAYHUTL U3 HEKOTO-
pozo 6b1800a 8 T' YyKA3AHHbIM CROCOGOM.

B). Sr(n) = Sr(n); Tr(n) = Tr(n).

Ecau A L(T), T0 MOXCHO c6epX. CKA3aHHO20 NOTpebo-
8ars, uTobbL ‘ e

a’) IV ne umena npasuar ¢ nycroil npasod 4acToro.

Ooxasarteancrpo. Ilycrs I'= (V, W,[,R). Kax-
noMy npaBuay 3 R BHAa A — 1, COOTBETCTBEHHO @ = A,
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[T7, 2

COMOCTaBUM BCEBO3MOXKHBEIE MpaBHIa o —> o) H o — (o, ;
COOTBETCTBEHHO a@— o, pa—a, rme a e VU W, a TaKKe .
npaBuio E — 1, cooTBeTciBeHHO @ — E, rae E - cumson; -
ne sxousimuit B8 V U W. Ilpucoennnum k¥ W cumsoa E u K

R — Bce HOBBIe IpaBuJ/Ia; OXHOBPEMEHHO yIaawM u3 R Bce
npaBuaa Buaa A — . [lomyuennas rpaMmaruka I ynos-

JEeTBOpsieT yCAOBMIO a). BnrinonmHenne ycioBua 6) Jerxo

NpoBepsAeTcs HeNOCPeJCTBEHHO; YCJIOBHE B), PaBHO Kak M

: ‘
skeuBajienTHOCTD I' M IV, cmenyer us 6). Haxkonen, B cuny :

a) u 6) mpu Aegt L(T') us cxemn I mox
BUJIa BHJA ¢ — A, 4TO naer a’). OKHO ylaJauThb mpa-

§ 2.2, CurHaausupyroumiue GyHKUHH MawmH Toropunra

ITycre f(M, C,i) — BeruucnuMast QyHKIHSA, NPHHHMAIO-

mas B KayecTBe 3HAYeHHH HaTypaJbHBle UHC]IAa W ONpejae-

JleHHasl Ha BCeBO3MOXKHEIX Tpofikax (M, C,i), rne M—
O-mammnHa, C = (S0, S1, ..., Sp) — BBHIUHCJIEHHE MallHHbL
Mui=01, ..., n. (AndaBHTH H MHOXECTBA COCTOSHHUII
BCEX paccMaTpUBAeMbIX MAUIHH CUYHTAEM COAEPKAaIluMHCS
B HEKOTOPOM MHoOxXecTBe E.) Jljsi NMPOH3BOJIBHOH IENOYKH
¥ e L(M) ¥ nponsBONBHOIO HOJHOTO X-BhluHC/AeHHA C =

= (So, St, v.., Sn) MamEHBL M [OJIOXKHUM f(M, C, x)=

=0;nia<xn f(M,C,i). Haa mo6oit uenoukn x e L(M) no-

aoxuM. F(M, x) = minf(M, C, ), rne muaumy™m Gepercs
[0 BCEM TNOJHBIM X-BRHIYHCJeHHSM Mamuusl M. Hakonen

~ ]
nonoxum F(M, n)= max F(M, x); mna rex n,

xeLM); lx]|<n
o715 KOTOPHIX He cymectByeT Takux xe& L(T)
| x| < n, nonaraem F(M, n) = 0. ’

Tax onpegeneHnyrw ¢ynxuuio F(M,n) mwe 6ynem na-
3bIBaTh KBA3HCHTHAJH3HPYOIIUM ODEPAaTOpPOM
ana 2D-MamuH, a ¢yskuuio Fy(n), moayuaemyw w3
F(A/{, n) ¢huKCHPOBaHHEM M,—xBasHCHTFrHaAH3HUDY IO-
me# (pynknueit) tuna FMawunus M

Ecnn M — JI9-mammuna, TO MOXKHO ONPEACHHTb Far(n)

HEIOCPENCTBEHHO KakK max f(M, C, x), n
OCK
xEL(M):legn( » G 2, oY

B 3TOM cJayuae Ienouka x & L(M) uMeeT eIUHCTBEHHOE
IIOJIHOE BHIUHCJEHHE.

B cayuae, xorga rpaduk ¢dyukuun F(M, x) pekypcusen,
Mbl GydeM Ha3bplBaTb COOTBETCTBYyloWuii omeparop F(M,n)

qTo
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§ 221

cHTHaAJAH3HpylOIMUM omMepatopoM JAJad d-M a-
muH W  GQYHKIHIO Fu(n) —cHrHaJH3uUpylolled
(bynxuuei) Tuma F MalluHE M.

Hac GyayT MHTepecOBaTh JABa THIA CHTHAMHSHDYIOLLIAX
dbynkuuii D-Mam¥H: BpeMs pa 6 0 T Bl — 0603HaYeHue
Ty(n)—u eMKOCTb— 0603HAUEHHE Su(n). Tipu onpene-
JeHuu 5THX Oyukmmii B Kauectse [(M, C,i) OGeperca CO-
OTBETCTBEHHO UMCJIO { W JJiHHa paboueil JIeHTH B CHTyalHu
s; (T. e. UMCTIO ee sueek, He CUMTAS syeliky, 3aHATOH rpa-
auuEbIM Mapkepom). Tor dakr, 4TO COOTBETCTBYIOUIKE OIE-
paTopbl  ACHCTBUTENBHO  ABJSAIOTCS CHTHAJH3HPYIOLIHMH,
yCTaHABJAMBAETCS TOUHO TaK e, KaK AUl rpaMMaTHK (§ 2.1).

Anmasnoruuso HepasenctBaM (1), (2), (3) u3z § 2.1 me-
TPYAHO HOMYHHTb CleAylOllHe HEpaBeHCTBA (moxasaTesb-
CTBO NPeOCTaBJsAETCS UHTATENMO):

() Ty (n)>n+1,
@) Sy (1) <5 (T () — (4 1),

Sy {m)+1 -1
) Tu)<r(4DESu@+1) =7

rue k, r — MolHOCTH pabouero andaBuTa B MHOXKECTBA CO-
crosuuit Mmamuusl M cOOTBETCTBEHHO.

B raase 1 (teopema 1.2) Mbl 10Kasand, 4T0 LJd Kax-
nofl D-MauwnHb M MOMHO TOCTPOUTD O3-mamuny M; ra-
kylo, uro L{(M;) = L(M). flcHo, uTO OpU «JAeTePMHHHU3a-
Ipu» MalIHHbBl BPeMsl BBIUHCJICHHS W 4HCIO HCIIONB3yeMBIX
siueek GyayT, BooOIile roBops, pacTH. TIpocMOTP KOHCTPYK-
UuH, TPUMEHEHHOH B J0Ka3aTeNbCTBE TEOPEMbI 1.2, naer
BO3MOMKHOCTD OLEHHTb 3TOT poct. FIMeHHO, MyCTh x=L(M),
M OpH STOM TO NOJHOE X-BBIUHCICHHE C mamysenl M, UMH-
Tangell KOTOpPOro 3aKaHUHBAETCs (enUHCTBEHHOE) MOJMHOE
x-poiyucaenne C; Mawuebl M;, uMeeT NJIUHY {, a Makcu-
MaJjibHas AJMHHA pabouell JIEHTH B BBIYHCJEHHH C paBHa s.
COOTBETCTBYIOIKE BEJIHUHHB! Ul BHIYMCIEHHA C, o6o3na-
yuM #; # S Ha KaxXIoM <«Makpoulare» BBIYHC/ICHHTA C,
AMUTHPYETCS HEKOTOpOe X-BbIUMC/IeHME MallUHBI M, nnvHa
KoTOpOro ¢’ He MPEeBOCXOAHT {; MO3TOMY IJHHA yyacTKa pa-
Goueil JeHTH MeXIy d W HAYajgoM Z Ha AaHHOM Makpoiia-
re Hukoraa He Gymer Gosbme ! (B Hayaje Makpolara OHa
pasia 0 M Ha KaXJIOM «M-mare»> Mo¥XKeT BO3pacTH pasBe
yro Ha 1), a ajgu#a Z B TOYHOCTH paBhHa t/. Orciona
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St < |x|+ 2t + 3. Janee, Kaxkaplii Makpowmar COCTOMT H3
t’ «M-maroB», KaxXAbll ®W3 KOTOPHIX Tpebyer He Gosee
2(|x]|+ 2t' 4-3 4+ D) saeMeHTapHBHIX MWArOB MamHHE M
(D — nocrosiHHasi; NpPH BBIOJHEHHH «M-mara» roJioBxa
HOJXHA «NPOTYJAATbCA» H3 Hayaja LENOYKH ANHHE He 60o-
aee |x|4 2t'+ 3 B ee koHel W 06GDAaTHO, BBHINOJHHB <IIO
ZOpore» OTPaHHUEHHOE YHCIO CHelHaJbHEIX onepanui —
cobcTBeHHO «M-mar», nepeHoc MeTKH M T. I.); [OCJe BHI-
NOJMHEHUs TocaegHero «M-mara» Aysi 3aBeplIeHHS] MaKpo-
mIara MoxKeT NMOHaJo6HTbcA emle He Gomee |x|+4 2t + 34
+ Dy anemenrapubix waros (Dy — nocroauHasa). Bcex ma-
Kpoularos Oyner He GoJblie, 4eM pasHYHBEX Ienouek B
andapute P anauHB, He mpeBocXoswed f, T. e. E}—;H;ll;
HaKOHell, 0 Hayaja NepPBOrO MaKpollara MaliHHA JOJ¥XKHa
cnenate 2(|x| 4 4) maros. dto paer # << Ahttit(Byf 4
-+ Bz| x|+ Bs), rne A, By, B, Bs — nocrosiHHbBIe.

Ot1clona HeNoCpenCTBEHHO CAeAyeT ‘

Jdemma 23, Han arwbod d-nawmunve M moxro no-
crpoury J19-mawuny My, donyckaowyro asewc L(M) u
TAKYI0, 4TO

T, (n) < AR™M W Ty (n) - (BiT (1) + Bon + By),
Su, (M) << 2Tu(n)+n43,

20e h—uucao uncrpykyui mawunet M u A, B,, By, By—
nocroaunoie, sasucsiuue or M.

© § 2.3. YcKkopeHHe H cKaTHe BHIBOJIOB.
CBfi3p MeXJly CHrHAJH3HPYIOLIHMH IpPaMMAaTHK W MalluH

B nocrpoenusix storo naparpada BaxHYIO poab Gyner
UrpaTh «JeMMa O CUEIJIEHHH», KOTOPYI MBI celiuac ctop-
MynHpYeM ¥ JIOKaXKeM, BBeld INpelBaPUTENbHO! MOHATHE
CUEeNJeHHOH rpaMMaTHKH. »

I'paMMaTHKa HasbiBaeTcs CLLeNMJEHHO U, €CIH B Kaxk-
IOM €e PAa3MEUEHHOM IIOJHOM BHIBOAE KaXKIBIH CIedyIOlLui
mar 3alenyeH ¢ NPeAbLIYIHM. :

Jlemma 2.4 (o cuemnenun). Jas npoussosvrol epam-
maruku I' MOKMCHO NOCTPOUTL 3KBUBAACHTHYIO eli cyenien-
Hyto epammaruxy IV Taxyro, 410 ’

Sr(n) =Sr(n), Tr (n)<kTr(n),

(a2
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20e k — nocroaunas, sasucauwas or I' (u donyckarouasn
ahheKTUBHOE BOHIUUCACHUE).

JlokasaTeabctso. Iyets I'=(V,W,[,R). B cu-
Ay JdeMMbl 2.2 Mbl MOXEeM CYHTaTb, YTO JieBble 4acCTH Mpa-
pust I' He MyCTH, H PACCMATPUBATh TOJIBKO TaKhe BHIBOAbI B
T, B KOTOPHIX NPaBHJIO C TYCTOH MPaBOH 4YacCTbiO MpHMe-
nsercs pasBe uTo Ha nocienHeM mare. COMOCTaBUM KakK-
nomy cumBoay o VU W B3auMHO ONHO3HAYHBIM obpa-
30M JBYX «JIBOHHHKOB» — HOBble CHMBOJBI & H @’ MHO-
JKeCTBA «IBOMHUKOB» 0GO3HAUMM cOOTBeTcTBeHHO Z u Z%.

Kax oMy npasuiy
BBV --- V=R Bn v, EVUW)

COMOCTABHM MHOJKECTBO, COCTOsiIIee U3 BCEBO3MOXKHBIX Mpa-
BUJ BHAA

BY ... B BBl - ﬁgeylvg cee Y
(npasuna l-ro poja). Kaxno# nape @, f & VUW cono-
crasuM npasmio of’— o' (npasmio 2-ro pora), KaxaoMy
ae V —npasuio @—a (npasuiao 3-ro poaa), Kaxjo# ma-
pe a, b eV — npasuno a®b —ab (npasuno 4-ro poxa).Ilo-
noxum IV = (V, ZUZ%I,R’), roe R’ — cOBOKYNHOCTb BCEX
npasua l-ro—4-ro pona.

Cuensiensocts IV JIerko MpoBepsieTCsi HEMOCPeACTBEHHO.
JokaxkeMm skpuBadentHocts I' m IY. Jlast Kaxjporo ynops-
nouyuBaemoro BbeiBoga D = (wo, ..., or) B [ Jerko mo-
cTpOMTb BHIBOA B IY, COCTOAIIHMIA M3 7 MOCAEN0OBATENBHLIX
KYCKOB!

(no, e, nix)’ (nil+'1, R n12>’-. . (nin_1+1’ v, nin),

npuueM Aas Kaxjoro j=1, ..., n Lenouka m;, oTNH-

i=1, .., p

yaetcs OT ®; TOJIbKO HaJHYHeM 4YepThl Haj OJHHM H3 BXOXK-
leHuil CHMBOJIOB W BepxHero uugexkca 0 y ocrambHbix. IIpu
3TOM KaxK/bifl KyCOK HauyHHaercs [pUMEHEHHeM TMpaBuia
1-ro poma, a Ha BCeX OCTA/JbHBIX larax Kycka, eCin Ta-
KOBBIE €CTb, MPHMeHsAKTCs mpasuna 2-ro pona. IMockouab-
Ky o, =V, u3 n; MOXHO ¢ IOMOLIBIO MpaBHaA 2-ro, 3-ro

H 4-ro poga BbiBeCTH .. (CHauana clenyer «3arHartb»
YepTOUKYy B KOHeN LEMOYKH, 3aTeM I[PHMEHUTb MPaBHIO
3-ro pona, najee MNO/Mb30BATbCA MpaBuiaMu 4-ro poza.)

3 A. B. Inaaxuit
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¢lcHo TakKe, YTO LEINOYKY B CJoBape V MOMKHO BbIBeCTH
B I' u3 ] TonbKO BhILIEONUCaHHBIM oOpasom. Bsumy Jaem-
Mul 1.2 H3 cKasaHHOrO BbITeKaeT sKBHBaJeHTHOCTh ' ¥ IV,
a takxe pasenctBo Sy (n)==Sr(n). Ocraerca OUEHUTD
Ty Tlycts D" =(ng, - . ., Ny,) — NPOU3BOJbHBIA IOJHBIH BBI-
Box B IV, n nyctb my (B =1, 2, 3, 4) — uncJI0 WAaros 3t1o-
ro BBIBOZA, HA KOTOPLIX NIPHUMEHSIIOTCA NpaBuiaa poaa k (wa-
roB poxna k). Ham pocrarouHo HafTH Takylo He 3aBucH-
uyio o D’ nocTosiHHylo [, 4TOGBH BBITMOJHAJIOCH HepaBeH-
CTBO My << Imy. JlefiCTBUTENbHO, AJHHA COOTBETCTBYIOLIEro
D’ BuBoga B I’ paBHa my, a TaK Kak Mg=1 u m, =
= |m|—1, Mbl nomyuum m == my-+ mg+ my-+ m <<
<+ Dmi+ |l 044+ 1)my (f — makcumym
JJIHH JIeBbIX M TPaBuIX yactell mpasua I').

[lycre m; — mociefHsisi Lenouka BEIBOAA D’, conmepxa-

mas BXoxjeHue cumBosa H3 Z. Illlaru 1-ro u 2-ro pora —
3TO BCe INArd C HOMepaMd, He OOJBIIHMH i), H TOJbKO
onn. [Huas xaxpmoro i==0, 1,..., i, uMeeM n,=§?di§?,
rae £, 0 = Z" n a = Z. Tosoxum g, = |gg| yhy=g,—8,_,
Ecam i-B mar 2-ro poma, to h;=1, a ecau l-ro, TO
—e< h; <0, rle e— MakCHMyM [JHH JeBbIX dacrel
npasua I'. OueBHIHO,

W

lo
2 hi""—‘gio — &= 4,
=0 _

Orciofa, o6osHauasi uepe3 X, CYMMYy h; MO BCeM IIaraM
poza k, noJayuaem

m2=22=gio—zl <gio+em1<lnlol+em1=
=| Ny | +em; < (F +e) my.

Jloka3dTe  bCTBO 3aKOHYEHO,

Tenepb Mbl MOXeM MNOKasaTb, 4TO AJis MPOM3BOJbLHO
rpaMMaTHKH HMEETCH BO3MOXKHOCTb «CHHMAaTb» H «YCKO-
pATb» €e BLIBOJAb PaBHOMEpHHIM 06pasoM B /OGOM Hae-
pel 3aJaHHOM OTHOLIEHMH, JMIIb Obl He HapPYHIWIHCH He-
pasenctsa (1) (crp. 59); mas atoro, pasyMmeercs, HyXKHO
nepedTH K APYTHM, S5KBUBaJeHTHbIM rpammatukaMm. CrouT
3aMeTuTh (CM. HHXe IOKasaTeanbcTBa TeopeMm 2.1, 2.2), uro
5TH HOBBle IpaMMaTHKH, BOOOlle TroBOps, CJOXKHee cra-

poit — uMeloT GoJble BCNOMOTATENbHBIX CHMBOJIOB HJIH -
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NnpaBu/a, U CaMH NpaBuaa MOryT ObITh AJHHHEE, — NMPHUYEM
VCJIOXKHEHNe TPaMMaTHKH OKa3hiBaeTcsd TeM CHJIbHEE, 4eM
fosablle MBl 3aXOTHM YOPOCTHTH BBIBOJBI, T. €. «CXKAaTh»
HJIH «YCKODHTb» HX. DT0 oOBIYHAs CHTyallUs — 3a MPOCTOTY
H yRo6CTBO NOMNBb30OBAaHHA YCTPOACTBOM NPHXOAUTCH ILIa-
THTb YCHOXKHEHHEM €ro caMmoro,

Teopema 2.1 (o cxaruu BuiBONOB). Has aw06oil epan-
maruru I' u 1106020 nosoxcureavHozo OelicT8UTEAbHO20 HUC-
AQ C MOJMCHO NOCTPOUTs epammatuxy 17, sxeusarenrnyo T
U TaKyro, 4T0

Sr(n) <max(n, 1, ¢Sr(n));
Tr (n)<<Tr(n) + max(cn, 1).

Hoxasarteabcrpo. Ilyers I' = (V,W,I,R). B cu-
Jy JeMMbl 2.2 MpI MOXeM CUHTaTh, YTO JieBble YaCTH Ipa-
BuJa I' He mycTH, H pacCMaTPHBATL TOJABKO TAKHE BHIBOAHI B
I', B KOTOpHIX NpPaBHJIO ¢ NyCTO#l NPaBOH 4YacThi0 INpHME-
HETCSl pasBe YTO Ha MOCJeAHEM HIare.

ITycte ! — narypanabHoe uucao, Gosbuiee l/c M onxHo-

BpeMeHHO Goabmee max |@| u max ||y|—|p|]. Cono-
>R P>b=R

cTaBHM Kaxao# uenouke o =V UV,), | 0 |<< 2!, B3aumuo
OHO3HAUHLIM 06pa3oM HOBHH cuMBOJI o(®). MHOXeCTBO
TaKuX CHMBOJIOB 0603Hauum Z,

KaxnomMy mnpaBuiy @—> PR, KaxIoH leNoyke
o= (VUW), |ol|<<2, comepxaiueii BXOXAEHHA @, H
K4XIOMY BXOXKJIEHHIO £ * @ * 1 LENOYKH ¢ B ® COIOCTABUM
npaBuiao [={f(p, P, E, M) caeayomuM oGpa3oM: ecuau
L8V 1< 2L, 10 f=a(0)—>a(Eyn); ecan xe | Epn|> 2/, To
f=a(e)—>a(l)a(l), rne {l==tyn u [, |=! (a(Z) cy-
IeCTBYET, NMOCKOMABKY | E¥m | < 31).

Hanee, kaxaoMy mpaBuay @ — P & R, KaxIo# mnape
nenouek o, eV UWY), I<lo <2, I<lopi<,
TaKOH, UYTO (W, COAEPKHT BXOXKJIEHHA @, H KaXIOMY
BXOXK/EHHIO &+ @#7 LENOYKH @ B @@ CONOCTABUM IIpa-
BHIO g=g (9, P, &, 1, ©, ©y) caeLyOUIEM 06pa3oM: ecJH
| E¥n | < 2! (samerum, uro B JoGoM cayuae | Eym|> [), To
g=oa(a)a(e)—>aEyn); ecan 2A<|EYn|<<4, 10 g=
=a(o)a(a) >al)a @), raelila=¢8¢nul |=[%’ En |]
(I ]—muenass wacrth); ecoau, Hakouel, |[E¢m|>4l, To
g =10 () a(w) = a(f;) a (&) a(ls), rae §ils =Eym, | §; =21,
|8 =1 (a(y) cymecrByer, TaKk Kak |Eyn|<5l).

3*
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ComocraBuM TaKkKe Kax[0H lenouke o, |o| <<
B0 A = h(0): a(v) — 0.

[Monoxum teneps IV = (V,Z,a (), R"), roae R’ cocrour
U3 Bcex mpaBua [, g W h Hoxax&eM uro IV — myxHad
rpaMMaTuKa.

Hasosem o6pasom uenoukn y < (VUW)* mobyio ue-
nouky 0= o(ws) ... a(0x) TaKyw, 4YTO ®; ... @ =9y H
npy k>1 ngna kaxpgoro j=1, , B uMeer MecTo
|0;] = I U3 ompenenennss npaBua [ u g CHO, 4TO €C/Iu U3
IENOYKH ¥4 HEMOCPeNCTBEHHO BBIBOAUMA B I’ LEIIOYKa Y2, TO
u3 Kaxjoro o6pasa 0; Lemouxku y, OydeT HemocpeiCTBEHHO
BuiBOgHM B IV Hexorophii 06pa3 LEMOUYKH Yz (C HOMOIIBIO
HEKOTOpOro mpasuaa g, ecau |0;] > 1, n npaBuia f, ecau
|8;] = 1). TNosTomy njs KaxJOro mojHOro BbBoja D =

21, npa-

= (%0, ..., Xn) B I' cymectByer BuBOA D’ = (0, ...
, O0n) B IV Takofl, utro 0; ectb 06pa3 y; AJAS KaXKIOTO
i=20, ..., n (B uacrtHoctH, O = a(/)); mpu 3TOM B CH-

Jy omnpeneneHus obpasa |0; |<max(l, %Ix, |). Us 0,

MOXKHO C NMOMOLIbIO NPAaBHJI /i BBIBECTH Yn, NPUYEM JTHHBI
NPOMEXYTOUHBIX LENOYeK B 3TOM BHIBOJAE He OYAYT NpeBoC-
xonuts max(l, |yn|). Takum oGpa3om, Mbl HOJy4YaeM BEHI-
BOX Yn U3 oc(l) B I", B KOTOPOM MaKCHMasbHas JJHHA Le-

1
[IOYKH He MPEeBOCXOAMT max (I Y by 1, —  max I % ]) pu-
0<ikgn

yeM UHMCJO IIaroB STOro BHIBoJa He Ooabine 1 -
1 . o
-+ max (Tl %n s l) (uucio nmpuMeHeHHl npaBua f 1 g PaBHO

o 1
n; UMCIO NpUMeHeHHH NpaBuil kb He NPEBOCXOAHT %, |

npu |xn| = ! u eqununs 0pu |y.| < !). B 10 XKe Bpems —
no memme 1.1 — Besikaa BhiBoauMasi B IV 1emnouka B cJo-
Bape V Moxer ObITH BHIBeIeHa TaK, YTO CHauasda OYAyT
NpUMeHsITbCA TpaBufia f U g, a NOTOM A; OTCIO/la ACHO, YTO
3Ta LeNoYKa Moxer ObITh BhiBefeHa u B I'. UMrax, IV ecth
Hy)KHasi rpaMMaTHKa.

Cnencreue. [as awboii epammaruku T' u aw0b6oz0
HATYpPasbroeo uucaa k MoocHO noctpouts epammatuxy IV,
axkeusasentryro I' u Takyro, 4To

Sr(n)<max (n, 1, Sp(n) —&);
Tr(n)<Tr(n) + max(n, 1).
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Teopema 22 (06 yckopenuu BHIBOJOB). Jan aroboll
epammaruky T u 00020 nOAOKUTEAbHO20 OellCTEUTEAb-
HO20 HUCAQ C MONCHO nOcTpoute epammaruxy TV, axsuea-
aentryo T' u Takyro, 410

T (n)<< max(l, cTr(n));
St (n) < Sr(n).

HokasarteancrtBo. Ilycte I'=(V,W,[,R). B cu-
Ay JIeMMBEl O CLUEIJIEHHH MBI MOXEM CYATATb rpaMMaTuky I
cuennennofi. ukcupyeM HaTypaJbHOe 4HC]IO [, Gonbliee 1/c,
H DAacCMOTDPHM BCEBOSMOXHbIE DasMeueHHble BHIBOLH B
rpammaruke 1t D/ = (0)0, ceny n_l, n) ®; —-g *Q, N,
yaoBaeTBOpsiomne ycaoBusaM: (o)l =g (ﬁ) cylue-
CTBYIOT Takue iy u ip u3 paga 0, ..., n— 1, qTo =N,
= A, Henocpe/jcTBenHo#l MHAYKUHEN HO 7 JErKo [0Kas3aTh,
yro gag  goboro =10, ..., n—1 CIpaBeTHBO
[Eipin:| << ng << 2lg, rae g — MaKCUMyM [JHH JIEBBIX H
npaBuiX vacrefi npasua I' (34ech ucnonb3yercs CLeMJeH-
Hocte I'!). IloaToMy uHcJ0 pa3MeueHHBIX BBIBOJOB, YIOB-
JerBopsionux ycaoBusM (o) u (B), koHeuHo. ConocraBuM
KaXXIOMYy TaKOMy pa3MEUeHHOMY BBIBOAY NpPaBHIO p =
= Epotjo — @ ¥ mostoxkuM IV = (V, W, I,R"), tne R’ co-
CTOHT H3 BCEX p.

IMycte D = (wo, ..., Om), M = [, — NOJHBIA BHIBOJ B
I'. Paszo6beM D Ha KyCKH, JJIMHA KaXkKJIOTO H3 KOTODHIX He
MeHblie [/ 1 He GoJblie 2/; YUCIO KYCKOB OyneT He Godbiue
mfl. Ho Kamxaplfi U3 3THX KYCKOB BbIBOJA MOXKHO, OUEBHA-
HO, BBIIIOJHHTH C ITOMOINIGIO O AHOT O H3 NPAaBUA P; MH 10-
JyyaeM, TaKuM oOpa3oM, MOJHBIE BLIBOA B IY MJHHBI, He
6ouabmiell m/l, ¢ Tol XKe nociennell NENoYKol ®m. BHBOL B
I’ paunsl, Menbed [/, MOXKHO 3aMeHHTh BLIBOAOM B [V miau-
bl 1. C Apyrofi CTOpOHBH, U3 ONpelencHHss MpaBul p fic-
HO, UTO KaXK/JAblil BHIBOA B IV MOMKHO 3aMeHHTb BhIBOaoM B I
Hepasencrso Srv(n) <<Sr(n) oueBugno. Hrak, IV — nyx-
Has rpaMMaTHKa.

CanenctBue. Han arbold epammarukuy T' u arobozo
HATYpaAsbHo2o 4ucia kB moxcHo nocrpoute epammatuky IV,
rsusasenTHyro T u rakyro, 4T0

Tr (n) < max(l, Tr(n)— k);
S (1) << Sr(n).
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HOns mamun ThlopuHra TakMKe HMeEIOT MECTO TEOPEMBI
0 CXKATHHU H YCKOPEHHH, @ HMEHHO:

Teopema 2.1’ (o cxkaruum BeruuciaeHuit). Haa awboi
D-mawunst M u 1106020 n0A0KHUTEAbHO20 OeliCT8UTEAbHOEO
YUCAQ € MOJXCHO nOCTDOUTs D-mauuny M’, sksusasenTHyro
M u raryro, 410

: S (n)<< max (1, ¢Su(n));
Tw(R)K<Tu(n).

Ecau npu srom M — [A3-mawuna, to u M’ moxrno clesaro
A3-mawunol.

Teopema 22" (06 yckopeHnu BhiuucaeHnul). Hasa aro-
6ot I-mawunor M u 4106020 noaoscureavno2o delicréuressb-
HO20 4UCAQ € MOXCHO NOCTPOUTy D-mawuny M’, sksusarent-
HYyro M u raxyro, uto

Twn)<(n+1)+c(Tun)—(n+ 1))
Swr (n) < Sm(n).

Ecau npu stom M — [19-mawuna, to u M’ moscro clerars
JA3-mawunoll.

Teopema 2.1’ pokasniBaercsl COBepIIEHHO aHAJOTHYHO
teopeme 2.1. Uro kacaercs teopeMbl 2.2, T0 ee qoKa3aTeb-
CTBO aHAaJIOTHYHO J0Ka3aTesJbCTBY TeopeMH 2.2 co ciaenyio-
INWMH OTJIMUHSIMH: a) He TpeGyeTcs NMpelBapHTENbHOHR Nepe-
IeJIKH MaluuHbl (B CJyuae rpaMMaTHKU Nepefenka ofecme-
quBaercs seMMoit 2:4); -6) miobast D-maHiuHa IpH 06paboTKe
HEeNOYKH AJHHBI f JOJKHA IIPOYECTb ee ¢ HadaJa /10 KOHIa—
5TO W NPHUBOAMT K BBIAEJNEHHIO cJjaraemoro n-+1; B) mo-
CKOJIbKY HHKAaKOH 3/JeMeHTapHHH mar J-MallHHB He 3aTpa-
ruaer Gojee ABYX siYeeK, IPH MOCTPOEHHH HOBOH MAaNIMHBI
npuaerca NpuberHyTh K KOLHPOBAHHIO LeNoyeK B paboueM
ancaBuTe (aHaJOTHYHO TOMY, KaK 3TO Hesaercsl IpPH [OKa-
3aTe/bCTBE TEOPEMBl O CXKATHH).

3afimeMcsl Temepb BONPOCOM O COOTHOWIEHHH MeX1y
CUMHAJIH3HPYIOLMMH rpaMMaTUK u Mamun. O6paTtuMcs cHa-
yaja K JA0Ka3aTeJbCTBY NMyHKTa a) TeopeMnl 1.4. Hetpyano
BHeTh (CM, M0OKa3aTeabcTBO JeMMBl 1.5), 4TO ecau Ma-
wuHa M, paGoras ¢ Uemoukof MJHHBI f, 3aTpauydBaer
t = n-+t' waroB u MakcuMmaJbHasi AJauHA paboyell JeHTHI
Gyaer Npu 3TOM paBHa §, To Aas M; npu o6paboTke Toil Ke
HENOoUKH (MOAXOAAIUMM ClocoG0OM) MaKCHMaJbHas HAJuHA
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pabouell JIeHTb §; W YHCJAO waroB f; O6YAyT yZOBJETBOPSITH
yeaoBusaM: s;=s-+n+41, {y<(s+n4 1)min(n, t')c+ ¢
(min(n, ') — MagCUMaAbHO BO3MOXKHOE UHCJAO <«IEPEeKJIo-
YEeHHI» C HMHUTALOHH <«BXOAHOH» KOMaHJAbl Ha HMHTAIHIO
«pabouefi»; ¢ — nocrosinHasn). CoOTBETCTBYIOILIHE BeJHYHHBI
s M, Oynyt TakoBel: Sy =8, bLh<<t+nta<
< (s4n-4 1)min(n,)ce+t (c1, ce— nocroanunie). Ha-
KOHell, JJIHHA (MOAXOJAsINero) BHIBOJA TOH iKe LENOYKH
B rpamMMaTtuke I' u MakcuMasabHnas AJMHA IENMOYKH, BXOASA-
llefl’ B 3TOT BBIBOA, OyAyT paBHu fp + 2 u s; 4+ 1 coorser-
CTBEHHO.

O6paTuBIIHCH Temepb K 10KAa3aTeibCTBY MyHKTa 6) Teo-
peMbl 1.4, MBl yBUIMM, UTO €CJM JJMHA BbIBOJA LEMNOUYKH
x,|]x| =n, B T paBua f, a MakcuMa/ibHas UENOYKA 3TOTO
BBIBOZA HMeeT [IJHHY S, To B M HaliieTcs x-BbIYHCJIeEHHe,
JJIMHA KOTOPOTO He mnpeBOCXOMHT dint -+ dot << dst (dy, da,
ds; — nocTosiHHble, @) I[LAroB HYXHO Ha MepenuCHBaHUE
BXOJHOIO CUMBOJIa Ha paGouyio JeHTy, dp WIAroB — Ha HMH-
TANHIO NPUMEHEHHS OJHOrO MpaBusa), NPHYEM MaKCHMaJb-
Has JJuHa ¢urypHpyloneit B HeM pabouell JeHTBl paBHA S.

Otciona ¢ yuetom Teopem 2.1, 2.2, 2.2” u toro dakra, uto
BCe YNOMHHAaBLIMeCs MOCTOsHHBIE 5D EKTUBHO onpenennMbl
MO COOTBETCTBYIOILeHl rpaMMmaTtuke (MaliuHe), MNOJydaeTcs

Teopema 2.3. a) Haa awbod D-mawmunet M moxro
NOCTPOUTL 3KBUBAAEHTHYrO epammaruky T raxkyro, 410

Sr{n) < Su(n);
Tr(n) <(Sm(n)+n) - min(r, Tu(n) —n) 4+ Tu(n).
6) Hara nwoboil epammarucy T MOMCHO ROCTPOUTL IKBU-
8aAeHTHYO D-mawuny M TarKyro, 4to
Su(n) = Sr(n);
Ty (n) < max((n + 1), Tr(n)).

§ 2.4. CymecTBOBaHHe CKOJb YTOAHO CHOMKHBIX
PEKYPCHBHBIX SI3BIKOB

Ecau F — HeKOTOpBIA J0OCTATOYHO <«XOPOUIME» CHTHAJH-
3upylolui omepaTtop A/ rpaMMaTHK M [-— BhIUHCJAHMAS
byukuus, To (AaKT NPHHAMJIEKHOCTH Kakoro-nn6o s3bika
kaaccy ZF momeT paccmaTpuBaThCs Kak onpeje/eHHas Xa-
PAKTEPHCTHKA CJOXKHOCTH 3TOro sisblka: ecin L Zf w
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Lot &7, 10 Ly caoxuee Ly, MOCKONbKY NPH HEKOTOPOM
cnocobe mopoxaenus L; MoxkHO o6oiiTuch Gosee nPpOCTHIMH
BLIBOJAMH, YeM T€, KOTopble mNoHanobsaTcsd npu Jawobom
cnocoGe mopoxaenus Lo.

st carHanusupyoux Haubosee BaXXHBIX THIOB — T H
S — npaBOMEpPHOCTL YKa3aHHOTO MOAXOAa K ONpEeAeTIeHHIO
CJIOKHOCTH CTAHOBHTCSA OCOGEHHO HaryIsJHOMH, ecau o6paTUTD
BHuMaHuMe Ha caenywoumee: npu F=T, f(n) = | un npu
F=S, f(n)=nusL ¢& & caenyer, uto s n06o# rpam-
maTuky [, nopoxkaatouiell A3pik L, Hafilercds 6€CKOHEUHO
M HOT O YHCeJ n, YAOBJETBOPAIOLUIUX HepaBeHCTBY Fr (n) >
> f(n) *). [elcTBUTeNbHO, €CJaH, Hanpumep, CYLIECTBYeT
JUIIb KOHEYHOe YHCJAO TaKHuX ny, [ =1, ..., p, L] KOTOPHIX
Tr(ni) > f(ni), u opu atoM f(n) = 1, TO MOKHO, MOJOXKHB

= max (Tr(n)—f(n:)) W BOCHOJBL3OBABIIMCH CHEA-
i=l, .es, P

CTBHEM H3 TeopeMb 00 YCKOPEHHHM BBIBOJOB, MHOCTPOHTD
rpammatuky I';, sksuBanentHyio I' u Takyw, uro I't, (n) <
<max(l, Tr(n) — k) <f(n); ananornuno npu F =3,
f(n) = n.

BosHuKaeT BONPOC: CKOJb CJAOXKHBIM MOXKeT ObITb f3bIK
B 3TOM cMmbicje? VHaue roBopsi, MOXKHO JHU [PH 3aJaHHOM
F yxasaTb Takywo obmepekypcuBryio QyHKnuio f, uToOn BCe
PEKYPCHBHO Iepedrc/uMble A3bIKH OKa3aJjluCh B KJjacce @i

B rakoii dopme 3TOT BONPOC HEMENAJIEHHO MOJMYy4YaeT OT-
pUIaTeNbHBIE OTBET; ASHCTBUTENBHO, IO JEeMMe 2.1 BcaAkui
A3LIK, A/ KOTOPOro Kakad-Jubo CHIHAJAH3HPYIOllas Maxo-
pupyercsl BHIYMCAMMOH (yHKUHMEH, peKYPCHBEH, TaK 4TO HU-
KaKOH HepeKypCHBHBIH f3LIK -HE MOXKeT MpuHaLJIekaThb
kiaaccy &f HE IS KaKOrO CHTHAJHSHPYIOLIEro omeparopa
F u HE A9 Kako# Bbluncaumoli ¢yukuun f. OnHako Hau-
6oJiee BaXKHBl H B TEOPETHYECKOM, H B NPHKJIAJHOM acleKkTe
KaK pa3 peKypCHBHble 3BIKH, H €CTEeCTBEHHO NOCTaBHTb BO-
npoc ajs Hux. OkaspiBaeTcs, 4TO H B 3TOM CJyuyae OH pe-
laeTcd ‘OTPULATENbHO: HMEeT MeCTO

Teopema 2.4. Has awboeo cuzrarusupyroujeeo one-
paropa F(T,n) u aoboii obujepexypcusroll ¢pynkyuu f(n)
MOMCHO NOCTpouTy epammaruxy Ty, noposcdarouyto pexkyp-
cusnbul asvik u Taxyio, 4ro L (To) & ZX. ‘

*) Ananoruunbii GakT HMeeT MeCcTOo H AJf F=%" o p I
(ynpaxHenue 2.9). ° :
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INoxkasaTeabCcTBO. Hamomuumm, 4ro paccMmMaTpu-
BAIOTCS JIMUIIL TAaKHe TPAMMAaTHKM, OCHOBHBIE M BCIIO-
MoraTeJIbHbie CJIOBApH KOTOPHIX COJepiKarcsi B Cuer-
HoiX MHOXecTBax £ ® E; coOOTBercTBeHHO (Y4TO He
yMenbmaer oSmuocrd). [lyers E={a;, a3, a5 ...}, Ey=
=—{ag, Q4 Og ...}. [IOJOKHUM @ ==a, az=0 U BBEIeM He-
KoTOopoe 3G{eKTUBHOe KOAMPOBaHHE TIPaMMATHK Hemou-
kaMu B cjosape {a, b}. [MoxHO, HaNpHMeD, CYATATL KOLOM

i+l i, +1 1,41
UENOYKA 0y G;, - .. Oj LENOUKY ba' ' bbatp ... ba'tT b,

KoloM 1emoukn A menouky bab, xojpoM npasuaa @ —> P

nenouky % (@) bx (), rae x (@), % () —Koxsl ¢ H P coor-
BercTBeHHO, # KomoM rpammaruku (V, W, I, R) uemnouxy

pa'th ... ba'sba'bbbu(r,) ... x(ry), THE Qy ...y O H Iy ous
.., ry— HeKkoTopble HepecueTs! MHOXecTB V UW u R coor-
BeTCTBeHHO, a; = [ 1% (r;) — Koz r;.] [ paMMaTuKy, UMeIoL1yio
Kon x, o6osHauuM T',. Ilyctb L,~— MHOXKECTBO BCEX LelO-
yexk x¥ B caosape {a, b}, He YIOBJETBOPSIOLIUX KOHBIOHK-
MM CJEAYIOMMX YCJAOBHA: a) cymecrByer rpammaruka I'y;
6) xeL(T,); B) F(Iy, x)<f(lx]). [laa Beskoil rpaM-
maruku I, nopoxpamouiefi f3blk Lo, Haldxercs uuc/aIo n
takoe, uto F(T, n) > f(n). B camom gene, ecau Lo==L(T),
TO AN HeKoTopo# uemouku 2z Oymer I'==T,; npu srom
zeL(T,)=0L, tak kak u3 z& L(I',) crenoBano Gbl 1o
onpefe/eHnIo fA3biKa Ly, 4TO zely=L({,). Ho rorna
F(T, 2)>f(lz|), otkyna F(T, |21)>[(1z]). B o xe
BpeMsi A3blK L, PeKypCHBEH; LeHCTBUTEeJbHO, X e L, Torna
M TOJNBKO TOTJ@, KOTAa He BEINOJHACTCS HH ONHO H3 pa-
sercrs F([,, x)=0, ..., F(['y, x)=[(lx|), xaxpnoe us
KOTOpHIX 3((eKTHBHO INpoBepseMo. [paMMarHKy, mopo-
Kaawomyo Lo, HeTpyAHO NOCTPOUTb, 3HAs AJTOPHTMBI, BhbI-
ypcasioe ¢yakuuio f[(n), u rpadpuk oyukuun F (I, x)
(ynpaxkuerus 2.11, 2.12).

Urak, Teopema 2.4 pokasana. Ho cnpaseninso u Gosee
CUJIbHOE YTBEPKAEHHUE!

Teopema 2.5. Jaa 2106020 cuczHasuzupyroujeeo onepa-
topa F(T,n) u awboil obuwepexypcusnod pynxyuu [f(n) -
MOXCHO NOCTPOUTL EPAMMATUKY, NOPOXAAIOWYO pekypcus-
Hblil A36IK U TAKYrO, 4TO 04 210601 IKBUBANEHTHOL ell epam-
maruxu T npu ecex docraro4no 60AbUUX N uMeeT MecTo
nepasencréo Fr(n) > f(n).
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HNokasartenbcTBO. 3aKOAHPYEM TIpaMMaTHKH, Kak
B 10KasaTenabCTBe TeopeMnbl 2.4. Ecau n — cranaaprabiét Ho-
Mep menouku x B caosape {a, b} (ctp. 22), Gyaem nucathb
Xn BMecTO X 4 I'y BMecro Ty

Hckomblit . a3bik Lo Mbl GyfeM CTPOUTb WHAYKTHBHO, pe-

mast moc/aeA0BaTeNbHO Mg Kaxaoro n=0,1, ..., caeayer
JIH NPHYUCAHTD K Lo 1enouky x,. OgHoBpemenuo Gyjer on-
penessTbCd  HEKOTOpas  BCIOMOraTesJbHass  4acTHYHAs

yucnosass QyHKUua h(n)-— «PyHKIUA ONPOBEpKEHHA», He
NpUHHMAOIAsA HUKAaKOro 3HaueHHs Gojsee deM  OLUH
pas.

~ «Hynepoli mar» NOCTPOEHHS COCTOMT B CJeLYIOUIEM.
Ecau cymectsyer rpammaruka Lo u F (Do, xc) << (] %0]) (uto
a(deKTUBHO npoBepsaeMo), To noaaraeM xXo & Lo u £ (0) = 0.
B nporusHoM ciyuae (T. e. ecau rpammaruku Iy He cyue-
cTByeT uau HepaseHcTBO F (Lo, Xo) << f(|Xo]) He umeer me-
cra) noaaraeM xo & Lo, a h(0) ocraercs He onpeae/eHHBIM.

[lycts npousBesentl waru ¢ Homepamu O, ..., n—1,
B pesyJbTaTe KOTOPBIX [IJs KaXA0OB 43  lLenouex
X0, ..., Xn—1 PELIEHO, NPHHANJEXHT JU OHa $3bIKY Lo, H

ISl KaKMX-TO yuced fj, ..., js 03 paga 0, ..., n—1 Haii-
IeHbl 3HAYeHHA (QYHKUHH OINPOBEPIKEHHS, NPHYEM BCE 3TH
3HayeHHsl PAsJHYHBL; Mbl OyleM TFOBOPHTb B 3TOM chyuae,
4To «rpaMmatuku I, Yy o r, (i;) OTPOBEPTHYTEI>. Tor-

la n-ii war cocTOHT B caenywomeM. [IposepseM BhimoJHeHHe

nepaBencts: (0) F(To, xa) << f(|2n]); (1) F(T4, xn) <.

< f(|%a]); o5 () F(Tpx0) < f(|%n])  (Tounee, Tex
H3. HUX, KOTOPble HMEIOT CMBICH, T. €. I/ TeX { << n, Aast
koropeix I'; cymtecrsyior). Ecam iy, ..., i — Bce Te uuc-
ga u3 paga 0, ..., n, 449 KOTOPHIX COOTBETCTBYIOILHE
HEpaBEHCTBA CHOPABEAJIUBBL, HINEM Cpedd HUX HaHMeHb-
iee — myCTh 3TO ip, — JJIL KOTOPOrO rpaMMaTHKa I‘ip ewe

He onpoBeprHyTa. Ecinm Takoe uyucJo Hamgock, mosaraeMm
h(n)==ip, xn ¢ Lo. Eciu Takoro uxcsia HeT, a TaKkxke ecjn
HH oxHo u3 HepaBeHcTB (0), ..., (n), UMEOUHX CMHICJ,
He BBINOJIHAETC (B YAaCTHOCTH, €C/IH HH OJHO HE HMeer
CMbIC/IA), TO monaraeM X, L, a h(x) ocraBisieM ue
omnpeJeTeHHbIM,

PexypcuBHOCTb mOCTpoeHHOTO A3blKa Lo oueBuAHa, U mo-
POXJAIOIYI0 €ro IpaMMaTHKy JIerko NOCTPOHTb MO aJro-
put™am, BhiyucasiomuM f(n) n rpaguk F(T, x). Scuo

#
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takxe, uTo Ly He MOXKeT MOPOKAATBCH HH OAHON U3 ONpo-
BeprEyTHiXx rpammatuk (mockonbky us F(T, x) << f(lxh
clenyer, Bo BesikoM cayuae, uto x & L(T')). Tlosromy nna
3aBepuleHusl [OKa3aTeJbCTBa JOCTATOYHO YCTAHOBHUTDb, UTO
BcsiKad rpaMMaTHka [, A KOTOPOH HAHAyTCs CKOJb
yrofino GoJibliie 4HC/Ia 7, YAOBJETBOPAIIHE HepPaBEeHCTBY
F(Tr, 1) << f(n), paHo HJH MO3JAHO ONpOBEpPraercs. Ho
JMeeT MecTo AaxKe OoJiee CHJBbHOE yTBepXKeHHe: rpaMma-
tika I 6yldeT OnpoBeprHyTa, ecaH cymecTByeT &+ 1 ducen
My, ..., Mpy1, He MEHBIIHX B B TaKHX, 4T0 LJs KaXJIOTO

i=1, ..., B4 1 uMeer MecTo ?(Fk, ]xmi|)<f([xmi|)

IelictBHTeNbHO, NycTb I, 06nanaer yKasaHHBIM CBOHCTBOM
W HUKOTJa He ompoBepraeTcs. Toraa Ha KaxJOM U3 11aroB
C HOMepaMu My, ..., Mgy LOJNKHA OBITH ONPOBEPrHyTa He-
KOTOpAs IpaMMaThka ¢ HOMEepOM, MeHbIUMM k; HHade ro-
BOpSl, (PYHKUHMsI ONpOBepXKEHHs JJIsi KaxI0ro M3 UHCen
My, ..., Mpy) OyLeT ONpeneseHa H NPHMET 3HAYEHHE, MEHb-
mee k, a 3TO HEBO3MOXKHO H3-32 Pa3HO3HAYHOCTH JaHHOH

dbyHKUHUH.
YnpaxuHeHusd

2.1. a) HafiTu BpeMeHHYIO C/OXKHOCTH, JIEBYIO H TNPaBYyIo rayGudy
8 KaXAof B3 rpaMMaTHK npumepos 6—13 na § 1.3.

6) Hafti eMkocTb rpaMMaTHKH npuMepa 13 us § 1.3;

B) Haiitu pas6poc n aKTHBHYIO eMKOCTb [JIsi KaXKJOH W3 rpaMMaTHK
npuMepos 7, 8, 10, 11, 13 n3 § 1.3.

2.2. [Tokasatb, uto mas moGoft rpammarnku I' u mobofi obumepe-
KypcHBHO# ®yHKuMM [(m), yloBaeTBOpsiIONiel yeaoBHIo Vm[m << f(m)],
MOXHO- NMOCTpoMTb rpammatuky IY, skeuBanentnylo [ u Takyio, uro
Sy (n) =1 (Sp ().

2.3. [lycte 7 —knacc Bcex TrpaMMaTHK, Y KOTOPBIX JeBble
yacTH NpPaBHA He COLEpPKaT OCHOBHHX cuMBojoB. IlycTb namee
A7, O, F, f(n, Fr.1 (n), ...,FPS (n))), rape 7 — Kjnacc rpaMMarTHK,

O — s-MecTHad omepauus Haj A3blKaMH, F — KBa3HCHrHAMU3HPYIOUIHA
omepaTop AJAA rpaMMaTtHK M f(n,my, ..., ms)— obulepeKyPCHBHAA (YHK-
unsa, osHauaer: «Jlaa moGuix rpammaThk I'y, ..., I's €J moxHo mo-
cTponTb rpaMmatuky I' € 77, nopoxaaomyio s36k O(L(TY), ..., L(T,))

H Takyo, uto Fp (n) <F (n, FI.l (n), ..., Frs (n))»‘

IToxazaTs, uTo
a) llpn F=T, S, YN, YN, | umeer MecTo

gl(g-ly Ur F1 max (FI‘I (n)’ F[‘z (ﬂ))),
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0) uMeeT MecTo
AT X T’o <rr}€aé . (Tp, (B) + Tp, (n—F))) -
a(g—l: X, S, <nllzaén (Srl (k), SI\2 (n — k), n),

ISk
AT X Y, max (YR (n), %P (n)) (b=1JI, ),
A (T}, X, D, max (Pr, (1), Dp (n), n)),
L@ X I, max (Ir, (n), Ip (n))+ 1) (X — suak ymHoxeHus);
B) HMEET MEecTo
A@ N, T, Tp () + Ty, (n) + n?),
AT, N, 1, max (g, (n), Ip (n))+ n),
H—uopu F=S, gyl gl p_
%A(7, N, F, max (Fp, (n), Fp (n))
r) opu O =+, * umeer mecro

AT, 0T, o T, (o () o Tr(m)) (1> 1),

(T 0, S, max (Sp(i—#)+8), (T, 0, %*, YE ()

(b=J1, 1),
%(T, O, D, max(Dy (n), n)+ 1), A(T, O, I, Iy (n) + 1).

gg BriBecTH cOOTHOUIEHHS, aHAJIOTHUNBlE NPHBEACHALIM B yIpaKHe-
HHA 2.3;

a) Aas NONCTaHOBKH;

6) ANs JIEBOTO H MPaBOro fleseHHsl HA (DHKCHPOBAHHYIO LENOYKY.

2.5. Tlokasatb, uro gast F = T, S Bce cootHomenns ympaxHenns 2.3
COXPaHSIOT CHJY IpH 3aMeHe Kjaacca I kaaccoM I'.

2.6. Ilycts 7, o3HavaeT TO e, YTO B ynpaxHenun 2.3, H nycTh

I — ¢yuguus f(n) = 1 u C — knace Beex QyHKUMA-KoHCTanT. T[TokasaTh,
YTO:

a) Mpu F=a", o1, p
2 (71)=21 (7,NHC)= 2T () =
=ZL(T)=Z; (T NHC)= L (B)*)
6) Z1(7 )= 21 (7 NHC) = Z| (B) = 2P (T);
B) LL(71)= 2% (7, NHC)= ZL (B).

— gt n '
*) .l'lpn F=q% @' s10 knacc A-asuxos, npn F = D — knace
JHHEAHBIX ASLIKOB (CM. HHxKe, § 5.3 H cirelcTBHA H3 TeopeM 7.2 n 7.3).

YIIPAXKHEHUS 77

3aMeTuM, uTo AAs MoBoro Kiacca (yHKuuA T uMeer MecTo
25(7) =25 (1) Z§ (7 NHC)= 25 (HC),
a ecau % 3aMKHYT OTHOCHTEJbHO YMHOXKEHHS HA KOHCTAHTY, TO
T T T T
Ly (7)) = Ze (1), Zy @ N HC)= Z; (HC)

(eM. 3ameuanne Ha ctp. 61).

2.7. lycts I — KJacc BCEX TpaMMaTHK, y KOTOPHIX Jiepas 4HacTh
KaMJOro NpaBuHja COAEPHKHT XOTb OXHO BXOXJEHHE BCIHOMOraTeJbHOro
cuMeosia, u 1, C te xe, uto B ynpaxuenuu 2.6. Ilokasars, yro:

a) npu F=@/‘H, Gy“
LE (T ) =2 (HC)= 2 (B) =L (T ) =
‘ = 2L (HC) = ZE (B) = 21 (7));

6) ZP=ZP(Ty) =22 (T =2} (T )=L2=Z¢ (T2)=2 ().

Bamernm, uTo nas JioGoro kiacca Oyskuukt § umeer mecTo
Q’g (9’2)=9§ (T'), a ecain § SsaMKHYT OTHOCHTENBHO YMHOMEHHs Ha

KOHCTAHTY, TO gg (T o)= 3’% (T) (cp. sameuanne kx ynpaxueruio 2.6).

2.8. Tokasats, uro mpu F=Y", Y™, D nna moGoi rpammaTukm
I' 1 J1060r0 MNOJOXKHUTENBHOIO MAEHCTBUTENBHOTO UYHC/AA € MOXHO HO-
crpouth rpammartuky I”, skBuBasentHylo I' m Takylo, uro Fp(n) <

< max(n, 1, ¢F(n)). Eciu upn stom I' — HC-, corsercrsenso B-rpam-
MmaTHka, 10 u IV Moxuo caenats HC (B)-rpammatuxoi.

2.9. Mycrs F(T', n) — KBa3HCHTHANU3UPYIOMWIAA ONEPATOp A5l rpaM-
MaTHK, M yyacTByowas B onpeienednn F dynxuna f(T, D, i) obaanaer
CrelyIOMHM CcBOfcTBOM: cymiecTByeT GyHKuus g, ortoGpaxawnoman
(E UE,)* B narypanbumfi paj, obpawmamomasca B Hyab Ha E* u Takas,
yTo anis moboit rpammaTury ' u mo6oro BuiBoja D = (wo, @1, ..., ©a)
B I nmeer mecro f(I, D, i) = g(w;). ITokasatb, uto B 3TOM cjyyae AJA
A10608  obuepexypcusrofl GyHRnEM h(n) m moGoit rpammarukn I' =
= (V, W, I, R), nna xotopoii h(n)=g() u L(T) & 2%, cyme
cTByeT GECKOHeUHO MHOTO WHCEN f, YIOBJETBOPSIOUIMX HepaBeHCTBY
Fp (n) > h(n).

2.10. a) TlokasaTb, YTO ec/H AJAs KJacca rpaMMatHk 7 cyllecTsyer
olepexypcuBHas byHkuua f(n) Takas, uro B moGoi rpammathke ['sJ”
JJAHBL TIOJHBIX BHIBOAOB Lenouek u3 L(T') anuufl, He mpeBocxopsued n,
He npeBOCXOfAT [(n), TO AjaA JOGOro KBAa3HCHTHANH3HPYIOULEro onepa-
topa E cOOTBETCTBYIOIMA OTHOCHTEbHEIR ONepaTop F? sBaserca curua-
JMBMPYIOIMM H s JioGofi rpammarteky I'eJ dyukuus Fp(n) pe-

KYPCHBHA. :

6) TlokasaTe, 4TO eciH IAs Kjaacca rpaMMaTuk J cymectsyer o6-
WepeKypcHBHas GyHKUMA [(n) Takas, uto B 0GOR rpaMMatike [ €T
JUIHHH LeNOUeK, BCTPeYaioLiuxcst B MOAHLIX BbIBOAax uenouek u3 L(I)
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LJUHEL, He Gobluedi 7, He NPEBOCXOAAT f(n), TO Nas MOGOrO KBAIHCHI-

HaJHBUPYIOLEro omepatopa F, ylOB/ETBODAIOLIEr0 YCIOBHIO yIpaKue--

Hust 2.9, cOOTBeTCTBYIOWMI OTHOCUTe/bHE omepatop FY ssnsercs cur-
HaJIH3HPYIOMHM H M5t Jofoi rpamMatuke ' € 7 dyukuns Fr (n) pe-
KypCHBHA. :

2.11. TocTpoHTh rPaMMATHKY, NMOPOKAAIOIIYI0 MHOMXKECTBO BCEBO3-
MOXCHBIX LeNouek H3 {g, b}*, Apasiomuxca KOZaMH rpaMMatik npH cro-
coBe KOJAMPOBAHMS, NPHMEHEHHOM B JOKA3aTeJbCTBe TeopeMul 2.4,

2.12. YxasaTh c€noco6 NOCTPOEHHS TpaMMAaTHK, NOPOXK AAIOUHX
A3bikd H3 Teopem 2.4 u 2.5, mo rpammarake IV, mopoxpmaiolnel s3bIK

Li={n4i(n)|n=0,,...) B croape {|, 4}, rpammaruke T4, no-

poxpaomet A3bK Ly={x (D)4 x4 p|[F (T, x)=p} B cI0Bape
{a, b, |, ), roe % (T) u % (x) — koan rpaMMaTikd I' W uemoukm x
(cm. noxasarenscrso Teopembt 2.4) m rpavmaruke I',, mopoxaawureit
A3HK Ly={a, b, |, #}* — L (T3

2.13. a) IToxasats, uto mpu F=S rpammaruxa I, 43 TEopeMBbl
2.4 MOXeT OHTh NOCTPOEGHA TaK, 4TOGH MMEAO MECTO HEPABEHCTHO

Sp, (1) = max (S, (g (n)), &S, pSs(e(m))

rae g(n)=2"+ f(2")+1, k— xoucranra u S;m=3S8

(Ff, T3, T4 — rpavmaThkn H3 ynpaxHeHus 2.12).

6) IMonyunts aHasoruunyio ouenky aas T T, (7).

2.14. Haiitu BpeMeRHEle U eMKOCTHEIE CHIHAJTH3HDYIOLLHe MaIl4H, 110-
CTPCEHHLIX IIPH BLINOJHEHUH yupakuesuit 1.16 u 1,17,

2.15. Cohopmy.iHpoBaTe OnpeleseHHs BPeMeHHOH M eMKOCTHON CHI-
Hanusupyiownx aas H-mawus n OH-mamme (yopaxuenne 1.20). Haiiru

COOTHOWIEHUSI MeXAY CHIHaJH3HPYIOWHMH D-Mampd, H-mamuwa u OH-
MAlIlHH.

2.16. lokasaTh, uTo ecau byHKIHS Tp(n) npuMmutHBHO peKypcuBHa,
10 1 A3biK L (T') npuMutuBHO pekypcuben.

T} (n)

%

r1TABA3
TPAMMATHUKH COCTABJIAIOIIUX

§ 3.1. JlepeBbsi BHIBOJOB

[yers =(, W, I, R) —-}‘IC-I‘paMMaTHKa, DD’i
=(wg, .-+, ®,) — BbBOL B ' TakoH, UTO |m0|=1, H . —:
=(0)6, cen O, @), @) =, #@,*1),, — HEKOTOPHIil COOTBET
crayomyit D pasMeueHHbsI# BHIBOL.

}hYCTb ©; =P -+ Bix, By =V UW). Ecmu @ > —
npaBHJO, TIpHMeHAeMoe Ha i-M lare D npu pasmeTKe,ﬁoT-
Beuamplneit D/, To @; U YP; MOKHO HPeACTABUTH (BOO 3m§e
roBops, He €IHHCTBEHHHIM 06pasoM — CM. ynpamaegﬂe W)‘)
B Buae @r==2: A%, Vi=x0:, THe A=W, x, Le(V UW),

+
Bi = (V U W) . . .
®uKkcHpOBaB AJs Kaxporo i==1, ..., n—1 Takoe npex
craBJieHHe 1 0603Hauas TOURY Biy - - - B, j—1#Bij*Be, j41 -+ Bir,

LeNOUKH ®; uepes By, 6yneM roBOpHTb, YTO TOUKA Biti, v

LHEeNOYKH ;41 SBJAETCH HenocpeLlCTBeHHbIl\é I o-
TOMKOM TOUKHM B;; UEMOYKH @y, ¥ mucarb Biy=> By,

; \
ecan ambo a) j=J <|&l mbo 6) j>|E& l+11%]"2
=/ +16;|—1, mbo, nakoner, B) j=|& H+1, |G+ 1< ]B-\
<L|&1+16:] (r. e. mbo Biyy, p ABAACTCH <<Konneu>,> ,é:
anbo B;; — TouKa, 3aMeHdeMas HaS;}x\,/l) mare, a By, y 0p
HT 3aMeHSIIOIEMY €€ OTPE3KY).
Haﬂgeé}(l)(SHaun Tenepb Xiepes M’ MHOXKecTBO BCEX TOUeK
BCeX LEMNOYEeK ®g, ..., On. ﬂcxjo, yro rpadp (M’; =) sB-
asietcsi fepesoM. [as «, p & M’ Gynem nucatb @ <P, ecnu
au6o a) @ W B ABNIOTCA TOUKAMH OJIHOM ¥ TOW Xe uenoqx;)p{
U a < B, mbo 6) cyuecTsyloT &', f’ € M’, ynosseTBops
IHe YCJOBHIO a) M TaKHe, YTO M3 HHMX MAYT NyTH B & H B p
cooTBeTcTBEeHHO. OTHOmEHHE < eCTh, OYEBHIHO, YaCTHUHBIH
nopsinok. Burpad (M’; =, <) Mbl OyleM Has3pBaTh pac-
TAHYTHIM JlepeBOM BEIBOAA D,
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[Ipu rpaduueckoM wH306pakKeHHH pAacCTAHYTOro JepeBa
BbiBOZA YHOOHO MOMeIlaTb BXOXAEHHS, NpUHALAeKALLHeE
OJHOH LeNoyke, Ha TOPH3OHTAJbHOH NPAMOH, M OTHOMUIe-
Hue < NMOHMMaTh Kak «aeBee» (cp. § 1.1, crp. 20). Kpome
TOro, AOTOBOPHMCSH [AJsl KaXJAOTO [ pacrnojaratb LENouky
@ity (T. € COOTBETCTBYIOLLYIO NPAMYIO) HHXE LENOYKH ;.
ITpn Takom cnocobe u300pazkKeHHss MOMKHO, He ONacasich
HeJOpa3yMeHHH, 3aMeHHTb 000-

A 3naveHus B;; cumBoaamu ;.

Ecniu B zM;->) us o B f§
a 8 A uger myms HEHYJeBO JJIHHBI,
Mbl OyneM HasbiBaTh  MOTO M-

a, -8 8 A KOM o U oo—IOpelKoM P.
IIpumep. Ilyers cxema
al 8 88 ¥ HCrpavmarmku I comepxkur
npasuaa A— aBA, BA— BBA,
aof |8 b8 ¥ BBB—>BDB, B—b, bDB—>
—>bcdB, bA—ba. Torna pas-
al b J. 8 A MeYeHHOMY BHIBOAY (#A#, axB A,

aBxBA+, a*xBBB*A, a*B+DBA,
axbDBxA, abed+BxA, abcd+bAx,
abedba) 6yner orseuath (B faH-
HOM cJyYae eIMHCTBEHHOe) pac-
TAHYTOE JepeBO BLIBOJAA, H30-
6paxkeHHOE Ha pHC. 2.
Puc. 2. Teneps Mbl «CTHEM B TOUKY»
KaXIbli MyTh B PacTSIHYTOM
nepese T’ = (M’; ->, <) BmBOoma D, nHe wuMeomuil
GOKOBLIX OTBETBJIEHHH U TaKOH, YTO BCE €ro Y3Jbl MPeACTaB-
JASI0T OG0 BXOXKAEHHA OJHOTO H TOTO XKe CHMBOAA *).
(MHaue rosops, ycTpaHSIOTCS BCe Y3JbI-<KONHH» H OCTa-
10TCS JIMIb T€, KOTOPHIE BO3HHKAIOT NPH NPHMEHEHHH npa-
Bua.)  Kaxapii ysen A Bo3HHKawoILlEro TakuM o06pasoM
lepeBa npelcTaBasieT cobofl MHOMXKeCTBO 3JjeMeHTOB M/,
SIBASIOWUXCS BXOXAEHHAMH OJHOTO H TOrO XK€ CHMBOJA;
9TOT CHMMBOJ Mbl 6yaem o6o3nauath g(A). IlousitHo, uto
€C/IE [Ba «CTapblx» ysna B um B’ okasanuch «CTSHYTHIMH»
B OJMH <«HOBHIH» y3ed, TO AJas Jwoboro «craporo» ysaa C

a b c |d b A

al |8 e ld b  fa

*) dopmanbno 3Ty OmepauMIo MOXKHO ONHCATbL KaK nepexoi K (ax-
Top-Gurpady MO HeKOTOpO# — cTposllelicss OYeBHAHHIM 00OPa3OM — KOH-
TpY3HUHH. ’
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Toraa u toabko toraa B < C, coorsercrBenno C < B, kor-
n1a B’ <C(C< B’). Ilostomy na MHOXKecTBe M «HOBBHIX»
Y3JIOB €CTEeCTBeHHbIM 00Da3oM omnpene/sieTcsi OTHOLIeHHe
yactuynoro mopsiaxa <. ITonydyennmili Tak 06BEKT ecrect-
BEHHO TNpencrapisTb cebe Kak HarpyxeHHbli Gurpad-
T=WM; =, <, VUW, g) wmb 6yieM HasbiBaTb €ro [ e-
peBoM BHBOonga D. ,

Bhipaxennss «HENOCPEACTBEHHBIH I OTOMOK>,
«MTOTOMOK» H «IPeNO0Ky GYIYT HCIOJb30BATLCSH B OTHO-
[IEHHH Y3J0B JepeBa BHIBOAA
TaK e, KaK 3TO [e/aJjioch
JJI51 pacTSIHYTOro [HepeBa.

Ilpn rpaduyeckom wuso-
OpaxKeHWH [JepeBa BHIBOJA
YA06HO 175 KaXnoll mnapw
yanos A, B nomemars A
Bhie B, ecan A-» B, H Je-
Bee B, eciu A< B.

ITonesno s3amertuth, uTO
JUTHHA BBIBOJA paBHA UHCAY
HeBHCSUUX Y3JI0B €ro Aepesa.

Ilpumep. Ha puc. 3
n300pakeHO JAepeBO BLIBOJA,
COOTBETCTBYIOLIleE pacTaHyToMy mepeBy puc. 2. (Lludpo B
CKOOKaX HYXKHBl JAJs1 AaJbHERIiero.)

3aMeTHM ellle, YTO OTHOMIEHHe < MHIYUHUDPYET HAa MHO-
JKEeCTBE BHCAYMX Y3JIOB AepeBa BBIBOJA JHHEHHBIH MOPSIOK,
OTHOCHTEJNIBHO KOTOPOTO 3TO MHOXKECTBO U30MOP(HHO Mmoc/aes-
Hefl eNoYKe COOTBETCTBYIOIErO BHIBOAA *),

B nanbnefilleM HaM NpPHIETCST PacCMaTPHBAThb AepeBbd,
CXOIHbIe C JepeBbSMH BBIBOAA, B obmem Buie. [lostomy
Oyzler noJe3HO caefylolLlee ONpeaeseHue.

HasoBeM pacnonOXEeHHBIM JepeBOM C HOMe-
YeHHBMH y3aamu (cokpameHHo Pj-jepenom) Ha-
rpyxennet  6urpad (M; =, <, U, g) Takoh, uro:
a) (M; =) — nepeBo; 6) [ KaXXZOTO HEBHCsYero yajia A

*) 3To yTBepKJeHHe HMeeT CAGAYIOIHA TOUHBLIA CMBICJ: eciH
T == (M; =, <, g) — nepeBo BHBOfa (Wy, ..., On), On =B ... Br
(B1, ..., Pr — neMeHTapHble CHMBOJBI) U M® -— MHOXKECTBO BHCAYHX y3-
0B T, TO CyIECTBYeT B3aHMHO OHO3HauHOe OTOGpAKeHMe T MHOXecCTBa
{1, ..., k} na MP®, nepepoisluee ecTECTBEHHBI] NOpANOK B < H TaKoe,
uto g(t(i)) = Pi.
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nepeBa (M; =>) orHowmenne < HHAYLUPYeT na Kycte A Jn-
HeliHbIf mopsanok; B) B < C Toraa u TO/MIBKO TOrja, KOTAa
mafiayres B, u Co, TNONYMHEHHble OAHOMY Y3Jy U
TaKue, YTO M3 HUX BELYT OyTH (BO3MOXKHO, HYJEBOH ITHHBI)
B B u C coorBercTBeHHO U npH 3ToM By < Cy.

Slcho, yto < ecTb wacTuuHblfl nopsagok. Jliwoboe mepeso
BLIBOJA SBJAETCS, OUEBHIHO, P -nepeBoM.

B caenywuiefl riaBe HaM NOHANOOMTCS TaKXKe MOHATHE
pPacnoJOXeEeHHOTO JAepeBa C MNOMEYEHHBIMHU
yaanamuuayramu (Pr-nepesa). Tak MbiOyneM Hasbl-
BaTh ynopspouennyio cucremy (M; =, <, U, Z, g, h), rae
{M; =, <, U, g)— P\-nepeBo, Z— KOHEYHOE MHONKECTBO
u h— oTo6pakenne MHOXeCTBAa Ayr Aepesa (M; =) B Z.

Ias kaxporo Pi-u Pe-nepea T otHomenne < MHAYLH-
pyeT Ha MHOMECTBE €ro BHCAYMX BEDIIHH JMHEHHBbIH MOps-

nok. Ecau A, ..., Ax—1oc/ae10BaTeNbHOCTb, COCTABJEH-
Has H3 BCeX BHCAYHX y3J40B I B COOTBETCTBHH C 3THM
nopsiakoM, To uemouka g(A;) ... g(Ax) Oyner o6osna-

uyateesd y(T).

Tosopst o nytd B P;- unm Py-nepese, mbl Bceraa Gynem
noipasyMeBaTb =>-NMyTh.

Myers T={(M; =, <, g)— nepeso BmBoaa D B
HC-rpammatuke I' = (V, W, I, R), okanunBawwmerocs ue-
nouxoft ®. «CTAHYB B TOUKM» BCe NyTH B T, He uMeomue 60-
KOBBIX OTBETBJEHHH, Mbl mosjyuuM HoBoe Pj-nepeBo Ty =
= (My; =, <, Uy, g1), rae: Uy — MHOKeECTBO BCeX MNOAMHO-
xkecrB V U W; kaxauiil asnement M eCTb MHOXKECTBO 3JIeMeH-
ToB M, «CTSHYTHIX B OfHY TOUKY»; I Kaxjporo Ay e M
mHO)ecTBo g1(Ai) umeer Bua {g(A4)|A=A}. 10 P,-nepeso,
obaanaloliiee, OYEBHAHO, TEM CBOHCTBOM, UTO BCSKUH €ro He-
BHCAYUHH y3eJ HMeeT He MeHee ABYX NOJYHHEHHBIX, Mbl HA30-
BeM CXKaThM AepeBoM BuBoxa D. Eciu teneps nas
npoussoabHoro yaia A;M; o6o3naunth yepes ¢(A;) MHo-
ECTBO BCEX BHCAUMX y3J0B Ty, BJSIIOLIHXCA TOTOMKaMu Ay,
n nonoxuth C = {c(A,) |4, = M)}, To nerko Buupers, uto C
ecTh cucteMa cocrapasiomux uenoukn o (§ I11.1) u coot-
BeTCTBYIOIllee JEPeBO COCTaB/AUIMX H30MOPHO 1epeBy
{M,; =>). BoJsee TOro, eciH CONOCTABUTb KaxMOH COCTaB-
asiouteli ¢(A,) B KauecTBe METOK BCe 3JIEeMEHTbl MHOXKECTBA
g1(Ay), To monydurcs pa3MeueHHas CHCTeMa COCTaBJSIIO-
WEX IENOYKH ®, H30MOpdHAs «HACPYKEHAOMY JepeBy»
<Ml; ->, gl).
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ITpumep. Ha puc. 4 usobpaxeno cxartoe nepeso Bbl-
BOJa, OTBevawulee AepeBy puc. 3. OHO naeT AJd LEHOYKH
abedba cuctemy cocrasasiomux a(b(cd)) (ba).

Takum o6pasom, HC-rpaMmmaTuKa no3BOJIsSieT eCTeCTBEH-
HBIM 06pa30M CONOCTABHTh KaxkKAOH LeNouKe MOPOXKAAEMOro
el 3blKa HEKOTOPYIO PAa3MEUYEHHYIO CHCTEMY COCTABJSIOLIMX
(BooOule roBopsi, He OJHY — OPUMEP CM. B yNpakKHEHHH
3.4), KoTOpas OKasbIBAaeTCs Tec-

HO CBSI3aHHOH ¢ <HCTOpHEH» He- A

IIOYKH, T. €. ee BRIBOLOM. IT0
06CTOATENBCTBO  (0OBsACHAIOIIEE
H CaM TepMHH «IpaMMaTHKH CO-
craBasiomux»)  genaer HC-
TPaMMATHKH OCOGEHHC BaXKHBIMH
11 JIMHTBUCTHUYEGCKHX  [PHJIO-
JKEeHHU — OHM  TIO3BOJISIIOT  He
TOJbKO MOPOXKAATh «IpaMMaTH- c d

YeCKH MPABHJIbHEIE» LENOUYKH, HO

H aBTOMATHYECKH CONOCTAaBJATH Puc. 4.

KaXk/J0H Takol Iemouke OMHCA-

HHe ee CHHTaKCHYEeCKOH CTPYKTyphl. HeelHHCTBEHHOCTb ONH-
caHHSl LAeT BO3MOXKHOCTb YUHTHIBATH SIBJE€HHE CHHTaKCHYe-
ckoii omonumuu (cm. § I1I.1). HC-rpammaruka, B koropo#
Kaxnds npuHajjexanias INOPOXKIAeMOMY €0 sI3hIKY Ie-
Nnoyka HMeeT eJHHCTBEHHOE MAepeBO BBIBOAA, Ha3bIBAETCs
OAHO3HAaYHOM.

Has HC-rpaMMaTHK MOXKHO ONPELeNUTh HEKOTOPhIE Clie-
uuduyeckMe XapaKTEePUCTHKH CJOXKHOCTH BBIBOJOB, BecbMa
CXOJAHBbIE C PACCMOTPEHHBIMH B IVI. 2 CHIHAQJU3HPYIOIIUMH
oneparopamu. Hwmenno, nycrs f(T, C, A) — BoluncauMast
(byHKIHA, NpHHUMAOLIAas B KayecTBe 3HAYEHHH HaTypaJb-
Hble 4dcla H ONpeAeJeHHAs Ha BCEBO3MOXKHBIX TpoOfKax
(I,C,A), rae I' = (V, W, I, R)—HC-rpammaruga (npuuem
MBI CYMT@€M, YTO OCHOBHBIE H BCHOMOraTesbHBEIE CJIOBAapH
BCeX pacCMaTpHBaeMBIX IPAMMAaTHK COLEpXAaTtcsi B HEKOTO-
pbiX MHOoxkecTBax F u F; coorBercTBeHHO), C — cucreMa co-
CTaBJAAIIIUX, OTBEYaloLlasg HeKOTOpoMy BuiBoay B I,
A = C. [Lnst npoussonbroi tenouku x & L(I') 1 npoussosib-
HOH cucTeMbl coctaBasiomux C, COOTBETCTBYIOIEH KaKOMY-
HuGynn BmiBogy x u3 [ B I, monoxum f(I,C,x) =
=21a>cif(F, C, A); nanee onpemeaum F(I,x) u F(I,n)

=

oy} A
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TOUHO Tak ke, kak B § 2.1. @ynkuuo F(I,n) Mbl Gynem
Ha3wiBath HC-cHTHa/NMU3HPYIIHUM ONmepaTopoM
st HC-rpammartuk, a oyekuuio Fr (n), noayuaemMylo us3
F(T,n) ¢dukcuposanneM I—HC-curmanusupywometi
(byuxkumeft) Tuna Frpammartuku I,

Tepmun «HC-curnanusupytoumuii onepatop» (a ne «HC-
KBa3HUCHTHAJIM3HPYIOLIHE») ONpaBAbIBAETCS TEM, 4TO rpaduk
cootserctByiouiell dyuxuuu F(T, x) Bcerma pekypcusen; 60o-
Jee TOrO, OHa caMa peKypCHBHA, TaK YTO PEKYPCHBHA U
bynkuwist F(T, n). D10 caenyer us pe3yabraTa ynpaxHeHHs!
3.3 u TOro oueBHAHOro (paxra, yto AJuHAa OGeCrOBTOPHOTO
BbiBOJa Henoukn x B HC-rpamMmaTHKe He MOXeTr NMpeBOCXO-
PAE2E D

k—1 ’
rpaMMaTUKH. ‘

OTMeTHM TDH BaXHHIX MAJA JUHFBHCTHUECKHX INPHJIO-
xenu#t THna HC-curnasusupyIomux, KOTopble NOJAYYalOTCs

JAHUTDb rae k—MOI.LlHOCTb IIOJIHOrO  CJaoBaps

2%

ecan O6pars B kauectBe [ (I, C, A) dpyukuuu yl (4), y"(4) :f

u ¢ (A) (§ TIL.1). dru HC-curnanusmpyloupe ™Mb 6yaeM
0603HauaTh COOTBETCTBeHHO uepes Y (n), YX(n) n @ (n).

Ouesunno, O (n) << min (Y] (n), Yg(n)). [TomesHo Takke
06paTHTh BHHMAaHHE Ha NPOCTHE COOTHOIIEHHS Mexay Y
u Y”" u mexay YT u Y™ (ynpaxuenue 3.5, a)).

MoxHo onpefesnts Takke DF (1) u OF (n) (cp. erp. 289).

§ 3.2. Heykopauupaiomue rpaMMaTHKu
n mamuHel ToropuHra 6e3 pacraxeHus

yets I'= (V, W,[,R) —npousBoibHass rpaMMmaTHKa.
HasoBem mnpaBuio ¢—=¢y =R HeyKOpauyHBaWIUIUM,
ecad |@|<C|¢|. Ecan Bce npaBuaa rpammarukn I' neykopa-
YUBaloOIllHe, TO cama OHa Toe OyAeT Ha3BIBATHCA HeE Y KO-
pauuBawonen.

B uactroctH, Besikas HC-rpaMmaTHka HeyKopauHBalo-
masl.

Tlonesno 3ameTuTh, UTO B CHAY JAeMMbl 2.2 1as BCAKOR
HeykopaunBaiolleli rpaMmaTuki ' MOxKeT ObITH MOCTPOEHA
rpamMmaTuka [V, He uMewOIlass npaBua ¢ MYCTOR JeBOH ya-
CTbIO (MpHUEM NPOCTOH MPOCMOTP AOKA3aTeNbCTBA JIEMMBbI
nokaseiBaet, 4To IV MoxkeT GbITh TaKXKe ClesaHa HeyKopauH-
Balollkesl), sKkBuBa/eHTHas I' U Jaxke Takas, 4TO KaXAbli
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NoJHBIA BHIBOA B I' IBNACTCA OJHOBPEMEHHO MOJIHBIM BHIBO-
gom B IV u o6patHo.

3HaueHne HEYKOPAauyMBAIOUMX TPaMMAaTHK onpejessercs
npex/e BCero caeayum GaxkTom.

Teopewma 3.1. s scakoii neykopauusarowedil epamma-
TuKu MoxceT ObiTe nocrpoena aksusasenTHas el HC-epam-
MATUKQ.

Uro0bl yCTaHOBHUTb CIPaBELJNHBOCTb 3TOH TEOPEMBbI, Mbl
JoKaxkeM OoJiee CHJBHOE YTBEpKIEHHE, NpeAcTaB/fAlollee
HHTepeC U caMo Io cele.

byngem HasbiBaTh rpaMMaTtuky I', COOTBETCTBEHHO D-Ma-
muny M, rpaMmMaTukoll (Mamuuo#) 6e3 pacrta-
xKenud, ecin Sp(n) << n, CcooTBeTCTBEHHO Sy (n) << n.
OueBuano, BecsAKasd HeyKOpauuwBamllash rPaMMAaTHKa eCTb
rpaMMaTnka 6e3 pacTs:keHHS (06paTHOE HEBEPHO — CM. YII-
paxkHenue 3.8).

Teopema 3.2. a) [Aan scaxoli epammaruxy 6e3 pacrs-
HCEHUS MONCHO NOCTPOUTL 3IKBUBAACHTHYIO eli D-Mauluny
6e3 pacTascenus.

6) Has scaxoid D-mawunsi 6e3 pacTANCeHUs MONHO NO-

~ crpoute axgusarentryro et HC-epammaruxy.

M3 510l TeopeMbl HEMOCPEICTBEHHO Cyenyer Teopema 3.1.

HoxasareabcTBo TeopeMbl 3.2. a) Ilpocroit mpo-
CMOTp JOKa3aTesbcTBa NyHKTa 6) TeopeMnl 1.4 mokasniBaer,
yTo AuvHa paboueil JieHTh QUrypupyloledl TaM MamuHb M
IIpH MMHTAIMH BBIBOAA B rpaMmartuke I' HHKOrza He npeBbl-
lIaeT MakCHMaJbHOH NJIMHBI BCTpevalolliefics B BEIBOJAE le-
nouku. Ho ecan rpammaruka I' 6e3 pacTskeHusi, T0 B BBHI-
BOJe IENOUYKY [JIHHBI 1 HU OJHA NPOMEXYTOUHAas LeNouka
He MOXKeT ObITh AJHHHEE 1.

6) ITycte M — D-mamuna 0e3 pacTsaXKeHHS C BXOLHBIM
antdasurom V. [Moctpoum nisi Hee Mamuny M, Kak B JOKa-
3aTesqbCTBE IyHKTa a) Teopembl 1.4. B namem cayuae M,
MoxeT ObITh NMPOCTPOEHA TAK, UTOGHI B JMI06OM ee BBIUMC/IE-
HUM, HauuHamolleMcs ¢ curyauun (q°, A, FF+, A, Fx),
HH Ha OHOM Iuare njuHa pabouelt JeHTH He Obljia Goublie
|*|. las 3TOro MOMKHO BOCIOJB30BATHCS «IABYXITaXKHOH»
paboueit jJeHTOH, — HHaYe TOBOPA, pabounM angaBuTOM, CO-
CTOALIMM H3 KOAOB nap Buaa (a, A), rie a — BXOIHOMN CHM-
BOJI Mamuubl M («CHMBOM BepxHero sraxa») u A —pa-
Gounit cumBos M («CHMBOJ HHMXKHETO 3Taxa»). B «BepxHem
STaxe» MamuHa My 6yaer paboraTth, kak M Ha BXxoaHOH
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JeHTe, a B «HuKHeM», Kak M Ha pa6oueli; no OKOHUaHHUM
umuTauun pabotsl M (pabouasi) JeHTa YHHYTOMKAETCH.

Hanee nocrpomM MawmuHy M, obaapawoiyio cienyio-
wuMy cBofictBaMu: (o) paboumit andasutr M; mogayyaercs
u3 pabouero andasuta M, nobasieHueM oaHOro cumsosa 0
(«mycroro cumBoda»); (B) kak u B My, B M ipu x = V* u3
curyauu (¢, A, 3FF, A, 3 x) rorana 4 ToAbKO TOra J0CTH-
xuMa curyauns (g7, A, 4, A, 3), korma x = L(M);
(y) B n06GOM BBIUHCJEHHH MaluuHBl M; KaXXaoMmy iiary, Ha
KOTOPOM BBIIOJIHSIETCS MHCTPYyKUusa BHApa (iii), npenwect-
ByeT LIar, peajH3yoOIHi# HHCTPYKUHUIO Buaa (ii).

UrtoO6bl mocTpouTb Ms, 3aMeTuM, YTO CJAEAYIOIIHE Omepa-
MU MOXKHO NPOM3BOAHTD, BRIIOJHSAS Hepe] KaXKAbIM IaroM
Buga (iii) war sBupa (ii): a) mMocTaHOBKY MeTKH B HEKOTOPO#
Ayefike (HemoMeueHHas siuefiKa YHUUTOXKAeTCs, H Ha ee Me-
cTe coajaercst noMeueHHasi); 6) cTHpaHhe MeTKH (anaJjo-
T'HYHO); B) CABHUT cuMBoOJa 0 Ha OAHY siuefiKy BJIeBO (stueiika,
copepxamias 0, yHHuTOXKAeTCs, Ha ee MeCTe CO3Jaercs
Auelika, coAepxXallias CUMBOJ, CTOSUIHA B cocelHell fyefike
c/leBa; 3aTeM TOJIOBKA CJABHraercss —maroM Bupa (iv) —
B COCEJHIOI CJeBa siueliKy, 3Ta sueliKa YHHUTOXKAETCS H B3a-
MeH codpaerca HoBas, copepxkatag 0); r) caBur cuMmsoJa 0
Ha O/IHYy fiueHKy BNpPaBO (aHAJOTHUHO).

[Tocne caenanHoro sameyaHust icHO, 4T0 M; MoXeT pa-
6orats tak: (1) Bcesaruii pas, xorna M, menaer war suna
(ii), yuuuroxana HeKoTopyio suefiky, M3 cHauana yHuuTO-
XKaeT Ty Xe sfi4elKy, 3aTeM CO3J2aeT Ha ee MecTe HOBYIO, CO-
nepxaniyio 0, cTaBUT B cocelHel ceBa Adefike MeTKY, CBH-
raer cuMBoJ 0 BJEBO O TexX NOp, [I0OKA OH HE OKaxKeTcs
psiAoM ¢ A4eHKOH, yXe 3aHATOH TaKHM K€ CHMBOJIOM HJIH
cuMBOJIOM F, U, HAKOHell, CABUTAeT T'OJIOBKY BIIPABO A0 MO-
MeueHHOH sAdeHiKM H cTupaer TaM Merky. (2) Korma M,
nenaer war Buaa (iii), Ms nomeuaer o6o3peBaemyo siuefiky,
CABUTAaEeT [OJOBKY BJE€BO N0 NepBOH sueHKH, 3aHATON HyJeM
(Takas oba3aTtenbHO Halaercal), ABUraet 3TOT HyJb BOPABO,
MOKa OH He OKaXeTcsl HellOCPEACTBEHHO ClipaBa OT MOMeueH-
HON fA4elKH, 3aTeM (CTepeB MpPeABApHUTENbHO METKY) YHH-
YTOXKAeT €ero W CO3JaeT Ha ero MecTe HYXKHBI CHMBOJ.

(3) Wlarn mamune My, nmeromue Bua (iv) u (v), Bocmpo-

u3BoAATCS MamuHoH M; Ges uamenenus. (Uto kacaercs ma-
roB Buaa (i), To MOKHO, OUEBHIHO, CUHTATh, UTO M, ux He
nenaet.) Takum o6pasoMm, Mz oTanuaerca ot My Tem, uto,
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YHHYTOXK a5l KaKylo-11n00 A4eiiKy, OHa CO3/aeT B3aMeH B JIEBOM
KOHIE JIEHThl JAPYTYIO, 3aHATYIO «NyCThIM CHMBOJOM», a HO-
BYIO sIMEeHKY MOXEeT CO34aTb TOJbKO 3a CUET OJHOH H3 «Iy-
cTbix». Mj cmoco6na MMHTHPOBaTb Mj, mOTOMY uTO B MpO-
necce BhYMCIAeHUs pabouas nenTa My HHKOTAA HE COMEPKUT
GoJibille TueeK, 4eM HX OBLJIO BHayaJje.

Tenepy nocrpoum nmo M, rpammaruky Iy co cxeMoit R,
TaK, KaK B [0KasaTe/bCTBe IyHKTa a) TeopeMn 1.4 crpou-
Jacb mo M, rpammaruka ['. B cuay cBoiictBa (y) wma-
wHHe Mz B JI060M NOJHOM BLIBOAE TI'paMMaTHKH I, 3a
KaXIbM NpHMEHeHHeM NpaBuja BuAa 0y —>q, CJexyer

npUMEHEHHe NIPABHJA BHAA §,—> €],; NMOSTOMY MH MOXeM
samenuts B I'| Kaxzoe npaBuio BHA2Z 8¢y —> ¢, COBOKYN-
HOCTBIO BCEBO3MOXHBIX MpaBHJ BHAA 8G,—> €q,, TLe ¢, >
—>¢eq¢, & R|, U INoJyyeHHAs rpaMMarHKa — 0003HAUMM ee
I'; — 6yner skBuBaJgeHtHa I'). Ocraercs 3aMeHuTh B I
KaxJoe NMpaBHJIO BHAA Ogy— eq, NpaBHJIaAMH 895 — 8F sy
8F segy —> 8Faeqys €Fsegy —> €4y, KaXJ0€ MPABHJIO BHIA qgd—>
— 8gg — mpaBuaMu ¢gd — Gagd, Gpgd — Gogtlsg, GogHpg—
—>0Hsg, 8H sy — 8gy, H KaXKJ0e NPAaBUIO BHAA 8gp — g0 —
paBuJNaMH 6qﬂ_)6M0[3’ 6Méﬁ—)N’5(3M(SB’ NGﬂMGﬁ——)Naﬂa,
Nggd —qgd, rae FOSM, Gog Hog, Mg, N3 — HOBhlE cHM-
BOJILI, KOTOpDBIE MBI OTHeCEM K BCIOMOraTeJbHOMY CJIO-
Bapio. IlosyueHHas rpaMMmaTtHKa — o6o3HauuM ee ['3—
ABJsercs, oueBHIHO, HC-rpaMMaTuKO#, H Jierko y6eauThes,
4TO OHa 3KBHBaJEeHTHA I'y; NeHCTBHTE/bHO, KaxkKA0e HCKJIO-
4yeHHoe M3 cXeMbl [, NpaBHAO0 3aMEHHMO B BBHIBOZE COOT-
BercTBYIolleH cHCTeMoH npaBus I';, W mpasBusia KaxaoH
TAKOH CHCTEMBl MOLYT INpPHMEHATbCA B IOJHOM BbLIBOZE
rpaMMaTHKH I's TOIbKO MOAPSA, TaK YTO BMECTO. HUX MOXKHO
npuMeHuTs npasuio u3 Iy, Wrak, L(T))== L (M).
Teopema 3.2, u TeM camniM Teopema 3.1, goxasana. ™
U3 teopemu 3.1 BoiTekaer
CnencrBue. Kracc asvikos, noposodaemoix neyxopa-
qusaowuny epammarukamu, cosnadaer ¢ £ (HC),
Teopembr 3.1 1 3.2 ;erko yCHAHTD CaedyIOLIuM 06pasoM.
Hasosem rpammaruky T, coorBercTBeHHO S-mammny M,
rpaMmmaTnko# (D-MamHHOMA) ¢ OTPAaHHUYEHHB M
PacTsikeHnHeM, eCaH CYLIECTBYET TaKOe YHCIO €, YTQ
Sr(n) << en(Su(n) << cn). Torna umeer MecTQ
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Teopema 3.2. a) Han scakoli epammaruxu ¢ ozpanu-
YEHHOIM PACTANCEHUEM MONCHO NOCTPOUTL IKBUBANEHTHYIO
el D-mawuny 6e3 pacTancenus.

6) i 8caKol D-MauwiuHbl ¢ 02PAHUYEHHBIM pPaCTaNCe-
Huem MOMHO nocrpoutrs axsusasentryw eti HC-zpamu-
MaTUKY.

YTBep:KAecHHE a) BHITEKAeT U3 TEOPEMbl O CXKATHH BBIBO-
OB M NyHKTa a) TeopeMmbl 3.2; yTBepxKaeHHe 6) — U3 Teo-
peMbl O CXKaTHUW BHIUHCJACHHH W NMyHKTa 0) TeopeMnl 3.2.

M3 reopemsl 3.2” BoITeKaeT B CBOIO ouepenb

Teopema 3.1. Jaa scakoil epammaruxu ¢ oepanuen-
HbLM  DACTANCEHUEM MONCHO NOCTPOUTL 3KBUBANCHTHYIO el
HC-epammaruxy.

Chnencrue. Ilycts {c-n} o3sHauaer knacc BCEBO3MOXK-
HBIX JUHEHHBIX (QYHKOHA H n— QyHKuuio f(n)=n. Torna
Liemy=%n=Z (HC).

I;IasoBeM rpaMMaTHKy MOYTH HEeyYyKOpauusalo-
I e, eciy BCe ee He3aKJIOUHTebHbIE NPABU/IA HEYKOpauH-
Baromue. CpaBeiuBo Caefyiolllee yTBEPKAeHUE:

Teopema 3.3. Haa scakoll noutu Heyxopauusaroujel
2PAMMATUKL MONCHO NOCTPOUT6 3K8UBAAeHTHYto efi HC-
2PaMMATUKY.

Hoxkasateabctso. [lycrs I'= (V, W, I, R) — nouru
HeyKopayuBalomasn rpaMMmatika U x & L(I'). Beugy neMmul
1.1 cymecrByer nosnbifi BeiBoA D == (wo, ..., @m, ..., @p)
B I" Takofi, 4To wp = X M Ha Bcex mwarax g0 m-— l-ro BKJIo-
YHTENbHO NPUMEHSAIOTCS HEeyKOPauuBalollve NMPaBuJa, a Ha
BCEX [MOC/eNYIOUNX — 3aKIOYnTenbHble. [lockonbKy mpw
KaxKJIoM TPUMEHEHUH 3aKJIOUMTENbHOTO NpaBuUJa MOSBAMA-
ercsl XOTs Obl ONHO BXOXKIEHHE CHMBOJA, COXpaHsIOileecs
JO KOHIA, HMeeM p—m < |x|; nostomy aas moGoro
i=m, m+41, ..., p 6yrer |x|=|oi|—|x|-g, rnae
g = max (Jo|—|p|), tak uro |o:|<< (g+1)-|x]; B 1O

P>beR :

xe BpeMa npu 1 << i << m umeem |o;|<<|om|. Caenona-
TeJabHO, max |a; |<<(g+1)lx |, otkyna Sr(n) << (g+1)n.

0ign
Ocraercsa npumenuts Teopemy 3.17,
3ametum, yTo rpaMMaTHKH npumepo 10 m 11 u3 § 1.3
HeyKopauHBalolue, a rpaMmartuka rnpuMmepa 13 moutn we-
ykopauupawias. [lostomy cooTBercTByIOLINE A3BLIKH SIBAA-
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orcst HC-aspikamu. JladbHefiive npuMepsl CM. B yOpaxHe-
pusx 3.6 u 3.19.

B saxaiouenne naparpada paccCMOTPHM BOIPOC O CBOM-
cTBax 3aMkHyTocTH Kjaacca & (HC).

Teopema 3.4. Kaace Z(HC) spgexrusno samxHyr
OTHOCUTEAbHO onepayuil o6vedunenus, nepeceterus, YmHo-
MCCHUR, YCeueHHOLl uTepayuu u noOCTAHOBKU.

Hoxasateabctso. [IpocMoTp mOKaszaTenbCTBa TEO-
pembl !.l1 mokasmaer, uro ecau IY, I, T —HC-rpamma-
THKH, TO COOTBETCTBYIOIIHE TPaMMaTHKH, TNOPOXKIaloLHe
g3tk L(IY) UL(T) u L(IV)L(T”), 6ynyr rakxke HC-
rpaMMaTHKaMH, rpaMMaTuka, nopoxaawmas s3ek L (IV)
(1 L(I'”), 6yzer mouTH HeyKopauuBawmiedl, a rpamMmaTHka
I'*, nopoxpmawowasi (L(I'))*, ynoBJeTBOpseT YCJOBHIO
Sr(n) <n -+ 2 < 3n. JlokasaTesbecTBO /i1 NOJACTAHOBKH
MpeoCTaB/IsIeTCs] UMTATeNI0 (OHO TakXe He OTJMYaercss OT
J0Ka3aTe]bCTBa [Jis1 [POH3BOJBHBIX I'DaMMaTHK).

3ameuanusn 1) Ilo noBopy onepauuii JeBorou mnpa-
BOTO JeJE€HHs CM. ympaxkHeHue 3.9.

2) Bomnpoc o samxuyTocTH Kiaacca & (HC) otHOCHTeNbHO
BHIUHTAHHS M B3STHHA JONOJHEHUS OCTAETCH OTKPBITHIM.

§ 3.3. CaoxHocTh BHIBOJA B HEYKOPauHBaIOHMX
rpammatukax U HC-rpammatukax

HauseM cO cleAyiOLIero OYeBUAHOrO, HO BecbMa Bax-
noro sameyannsi. [TockoabKy Aas 060l HeyKopauvBaloied
rpammartuku ' umeer Mecto Sp(n) << n, u3 jgemmbl 2.1 cie-
nyer, uto kKaxapii HC-nsblk pexypcused. Csepx Toro,
B cusy 3aMedaHus Ha cTp. 60 cyluiecTByeT enuHbii (4 gocra-
TOYHO NPOCTOH) airOPHTM, MO3BOJSIOLIKH MO JIOGOH HEyKO-
pauupawolleil rpaMmmartuke I' u 1060# 1eN04YKe ¥ B OCHOBHOM
caoBape STOM TpaMMaTHKH paclno3HaTh, BBIBOAWMA JH X
B ' u3 gavaJbHOro cuMBOJA *). '

Bosee Toro, Bce HC-siabiku He TOJBKO PEKYDPCHBHEI, HO
W MPUMHTHBHO peKypcHBHB (ympaxnenue 2.16); mpu sroM
BO BCeX HMeIOIIHXCs Kaaccu(PUKaIUAX HPUMHTHBHO PEKYD-
CHBHBIX fI3BIKOB — HJIH, YTO TO Ke caMoe, MPEAHKaTOB — IO
CJOXKHOCTH BbluHCJeHHsd (cMm., uanpuMep, [Ritchie 1963])

*) DTo BepHo Ha CaMOM fede M Aad J000H LENOYKH B THOJHOM
cnopape T,
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HC-asnikn sanuMaloT caMble HHXKHHE CTyNeHH Hepap-
XHH.

[lepexons k BpeMeHHOH CJIOXKHOCTH, OTMETHM MpeXje
BCero, 4to A/ 1000l rpammaTtuku 6e3 pactsxenus I He-
pasencta (2) u (3) u3s § 2.1 namor ‘

kn+l

en<<Tr(n)<< =T

rae ¢ 1 k—nocrosaHHble, 3aBucsiue ot ' (1 3dpdeKTHBHO
onpenessieMble mo I'). O BO3MOXHOCTH YTOUHEHHS OLEHOK
BPEMEHHOH CJIOXKHOCTH XOTa 6bl a5 otaenbHnx HC-a3bikoB
H3BECTHO HEMHOro, a TO, 4YTO H3BECTHO, NOJyyaercs Jo-
BOJIbHO TPOMO3JKHMH pacCyXAeHHSMH; 3TOT Bompoc Gynmer
paccMOTpeH B caeaywolieM naparpade, a cefiyac Mbl 3aii-
MeMcsl CpaBHEHHEM BpeMeHHBIX caoxHoctedl HC-rpaMmaruk,
HEYKOPaYMBalOLUMX TpPaMMaTHK H rpaMMaTHK Ges pacTa-
JKeHHA.

~ Teopema 35. Jun a0bod epammaruxu 6es pacrasce-
Hus T' MOJNCHO NOCTPOUTO HeYyKOPA4UBAIOUYIO 2PAMMATUKY
IV, axeusasentnyio T u Takyro, 4to

Te(n)<r - [Tr(n)P,

ede r — nocrosunasn, spgesTusno onpedeasiemas no T
Hoxasarteanctso. Iyere I'=(V, W, I, R) — rpam-
mMatHka 6e3 pactaxkenus. [Tomoxum IV = (V, WU {/,, E}
Io, R"), rne Iy, E — HoBble cuMBOJB H R’ monyuaercsi ua R’
crenylomuM o6pasom: a) kaxioe npasuio ¢ — 1 & R, rae
||+~ |¥|, samensiercs npasuaom @E'*71®l Ly ecan

ol <[], 0 mpasuzou g $EVIV, cemn g/ [yl;
6) noGasasiioTcs HoBble npasuia lo — hE, [y — I, Eq — aF,

ocE-—>1:’:oc, rie as VUW. TMyers (I =wo, ..., 0= x) —
nonsbit BeiBoA B I' m |x| = n. Henocpeacrsennodt unpyx-
uneit mo i Jerko Mokasathb, 4T0 AJsA Jo6oro i =0, ..., n

B rpamMmatuke IV wu3 uemoukn /E™—! BhiBogmMa uemouka

E* 1o,

o, ; TDM _5TOM HMHTalUWs NPHMEHEHHS OLHOTO npa-
BHJIA @ — ' € R COCTOUT B NPHMEHEHHH COOTBETCTBYIOLLEro
npaBuaa M3 R’ ¢ mpenBapHTeNbHON «IOATOHKOH» HYMKHOrO
yHcaa cuMBOJIOB E K MeCTy NpuMeHeHHs MpaBuJa, ecau
[®] <[¥|, wan nmocnenyomum caBHrOM BHOBb MOJIyYeHHbIX
E B xouen uenouku, ecau || >|¢|; TakumM o6pasom, na
HMHTauHio oaHoro wara B I' tpatutea He Gosnee 1| - ng

§ 3.3 CJIO)KHOCTL BBLIBOIA 91

waros B I, rie g= max ||¢|—|¥|l. B uactaoctH, u3
9

&R
JE»—! ppiBofuMa He 6oJiee ueM 3a ¢(1 4+ ng) wWwaros Lenouka
x, a mockoabKy IE™! shiBoguMa u3 Iy 3a n marosun << pt
(p — nocTosiHHast), UeNoyka X BhiBoAuMa B IV u3 Io He Goaee
yem 3a n 4 t(1 +ng) < t(p+ 1+ ptg) < 2(p + 1+ pg)
maroB. B To Xe BpeMsl OYeBHJHO, 4TO BCsIKas LENOYKa
B caosape V, suiBomumasi B I u3 lo, BhiBoguma B I' u3 I
Urak, T skeusanentia I', u T (n) << (p + 1 + pg) - [Tr(n)P.

3aMeyanue HenspectHo, MOXHO JH B TeopeMe 3.5
3aMEHHTb KBaJpPATHUHYIO OGYHKUHIO KaKoh-1u00 MeljeHHee
pacTylues.

Teopema 3.6. Jan aroboi neyxopauusarowed 2pam-
matuky T u 4106020 NOAOHUTEAbHO20 OellCT8UTEAbHO2D
aucaa ¢ moxcro nocrpours HC-epammaruxy 1V, axeusarent-
nyto T' u rakyro, 4T0 '

T (n) << max (1, ¢I'r(n)). -

NokazaTtedabcTBo. O6paTtuBIINCh K KOHCTPYKLHUAM,
NpHMeHeHHbIM [1J5 J10Ka3aTelbCTBa JeMMbl 2.4 (0 cueme-
HuH) W TeopeM 2.1 (0 cKATHH BHIBONOB) U 2.2 (06 yckope-
HHH BSIBOJOB), Mbl Ge3 Tpyda yGenmumcs, 4TO KaxKjas us
5THX KOHCTPYKUM#, OYAyuH NpHMEHeHa K HeyKopauuBaiolleh
rpaMMaTuKe, IPUBOAHT CHOBA K HEYKOPAUHBAIOUleH TIpaM-
MaTHKe. DTO JaeT HaM BO3MOKHOCTb MOCTYIHTD CAEAYIOMHUM
o6pasom. [lycts I' —naHHas HeyKOpauyuBaiolias rpama-
THKa H ¢ > 0 — naHHOe AeACTBHTENbHOE unca0. PUKCHpYeM
ellle [Ba MOJOXKMTEJNbHbIX NeHCTBHUTEIbHBIX YHC/IA C; H Cy,
foKa MPOM3BOJbHEbe. [IpHMEHHB KOHCTPYKUHIO TeopeMbl 00
YCKOPEHUH BHIBOLOB, MOCTPOMM HEYKOPaYHBAIOLIYIO rpamMma-
tuky Iy, sksuBasentnyio [' u Takyio, uyro Tr, (n) <<
<max(l, ¢,Tr(n)). KaTolt rpaMmMaTike NPUMEHHAM KOHCTPYK-
LHIO TeOpEeMbl O CXKaTHH BBLIBOLOB, [PHYEM B KauecTBe IO-
CTOAHHON ¢, purypupyiolleil B GopMyaupPOBKE 3TOH TEOPEMB,
BO3bMEM UMCJIO Cg. IlosMyueHHast mpu 3ToM rpammaruka I
SKkBHBaJeHTHA I ¥ o6Jajaer CAeLyOIHMH [IBYMsl CBOW-
creamu:  a) Ir,(n)<Tr,(n)+ max(cn, 1); 6) ananw
JeBbIX uacrell mpaBua [ u g rpammatHku Iz (cMm. mokasa-
TeNBCTBO TEOPEMbI O CXKATHH) He NMPeBOCXOAAT ABYX, a mpa-
BBIX — TPex.

K T'; npuMeHHM Telepbh KOHCTPYKLHIO JEeMMbl O cle-
JeHHH CO CJeAYIOLMMH BHAOM3MEHEHUAMHU: NpaBuaa 3-ro
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4-ro pola GyAyT ONpelleATLCS HHAUE, 8 UMEHHO: npasuJja
3-ro poxa 6yayT HMeTh BuA o () — o, rie @ — IpoH3BOIb-
Hasj HenmycTasi UeNouyKa JJHHB, He Gosbliell 2/, B OCHOBHOM
croBape I'y (I HMeeT TOT iKe CMBIC, YTO H B 0Ka3aTenbeTae
TEOpeMbl 0  cXaTMM), a mpaBHia 4-r0 poaa — BHL
(a2(®))% — wa, rae ® — NIDOH3BOJIbHAS LeNOYKA JJHHEI
He Goabled 2/, B ocHOBHOM caoape I's u a — npouspodan-
HbIM OCHOBHOH CHMBOJI I';; KpoMe ToOro, mpaBuaam h rpam-
MaTukn I's He 6yayT comocrapiasTbes npasuna l-ro poxa.
[Tosyuennyio tak TpaMMaTHKy Mbl 0603HauuM [.

Ecan t — nauna suisona B Ty, m — nauna COOTBETCTBYIO-
mero reiBofa B I's u my, my, ms, m, UMEIOT TaKOH xe CMEICH,
KaK B 0Ka3aTe/]bCTBE JEMMBI O CLEMNJIeHHH, TO, paccyxnas,
KaK B 9TOM NOKa3aTeJNbCTBE, MBI [10/1ydaeM me<< (3+1)Ymy=
=dm; << 4 (MOCKONBKY MJIHHBI IpaBbIX yactefi Tex mpa-
BHJI I'z, KOTOPBIM CONOCTABJSIOTCH npasuaa l-ro pona, He
NIPEBOCXONAT TPEX, a PA3HOCTH JUIHH JIEBHIX H IPABbIX YacTel
STHX IPaBHJ — eIMHALL; KPOME TOTO, = my + ms - my).
Orciona m << 5¢. Taxuwm obpasom, Tr,(n)<<5Tr,(n). [pu
9TOM KaXXloe mpaBHio 1-ro posa rpamMmatnku I's umeer
OIMH H3 CJAeNYIOWIUX LIECTH BHIOB:

(1) B — ¥i;

(if) B, ""?{Vg;

see Y 0 - .

(111) ﬁlﬁ2'_>V1Yg,

H 0R 5 .

(IV) _Blﬁz - Y]Yg»

) B,85— ¥, v3v%

3 0- -—

(Vl) ﬁ]ﬂg “",V]ngg'

Ioctpoum Temepsr no rpammaruke Ty HC-rpammaTuky
I'y caenyromnm obpasom: a) Kaxmoe npasusio l-ro poga
Buaa (iii)—(vi) n Kaxnoe npaBuso 2-ro polia 3aMeHHM He-
KOTOPOH CHCTEMOR HOBBIX MPABHJ, KOTOPYIO MBI BhITHIIEM
TOJBKO J/Is1 cayyast npasusi 1-ro poma suna (v) u (vi) (mas
OCTAJIbHBIX CJy4aeB CHCTEMa CTPOHUTCS COBEPINEHHO AHAJO-
ruuno). [ins npasuaa suma (v): Bis — FBY; Fp)— Fydy%;
Froon0 s o Y. ROR
Fygvd— %,¥v%. IIas npasuaa suma (vi): BB, —BOF; BYF —

. 04,0, 5
—GF, GF —» Gvgvy  Gydy — Y1 Y9V9, 3necs F, G —
HOBLIE CUMBOJIEI, pasHble NS PAa3HbIX NMPABHJ, KOTOPbIE Mb
MPHCOCAMHACM K BCOMOTATeNbHOMY CJIOBAPIO IPAMMATHKH,
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6) Ipasuna 1-ro poga Buma (i) u (ii), a Takxke npasugaa
3-10 H 4-TO poja MepeHOCATCH B cxemy I'y 6e3 W3MeHeHHs.
I'pammaruka I'y skuBasenta I, TIOCKOJIbKY, ¢ OJHOH CTO-
pOHBI, NDHMEHEHHE KaxKJAoro npaBuia I's MOXHO 3aMeHHTH
NPHMEHEHHEM COOTBETCTBYIOIEH CHCTEMBI npaBua I'y, ¢ Apy-
rofi — B KaXJO0M IIOJHOM. BHIBOJE B I'y npaBHia OJHOH CH-
CTEMbl MOTYT NDHMEHSATBCSI TOJNBKO MOAPAA (BBHAY TOTO, YTO
nenouka, BXojsIlas B IOJHBIH BHIBOJ B I's, He MOMXKeT CO-
nepxkartb GoJiee OJHOTO BXOXKJEHHS CHMBOJIA BHAA V), u mo-
3TOMY BMECTO KaX[IOH TAKOH CHCTeMbl MOXHO MPHMEHHTb
COOTBETCTBYIOLIEe el NPABUIO rpaMMaTHKH I's. OueBHAHO
Takxe, 4ro I'r,(n) << 4Tr, (n).

Wrak, Mo umeem Tr,(n)<<20[Tr,(n) + max(cn, Dl

Ecnu nmosioxuth €= Ma dy — MaKCHMyM pasHo-
1

CTedl IJIMH HpaBHX W JeBbX uactedl Iy (d, s(pdexTHBHO
onpejessemMo no I' u ¢), To B CuJy NOCJEJIHEr0 M3 Hepa-
BeHCTB (2) § 2.1 6yner c,n<Tr,(n), TaK uro Tr(n)<d40Tr, ()<<
<40 max (1, ¢,Tr(n)). [Tosoxus ¢, = c/40, nonyunm T, (n)<
<< max (40, ¢Tr (n)). Ocraercs n06aBHTb K cXeMe I'y BceBoa-
MOXKHbIE NpaBU/ia BAAA [ — ¥, rlie [ — HavaJbHBIA cuMBoJ Ty,
xeL[y) v [xI1<40d,+ 1 (d, — Makcumym pasHocrei
AJIMH TIPABBIX M JIeBBIX uacredl npasua I'y); MOCKOJIBKY cpenn
TaKUX LeNOouYeK cojepxkarcs Bce BHBOAUMHE B Iy He Gosee
ueM 3a 40 maros, HMeeM [Js TOJIyYEHHOH TaKHM 06pasoM
HC-rpammaruku I': T (i) << max(l, c¢Tr(n)).

3ameuanue. M3 Teopemb 3.6 BHITEKaer, 4To B Teo-
peMe 3.5 KBAaHTOp CYIIECTBOBAHHSI IO r MOMKHO 3aMeHHTb
KBaHTOPOM OGLIHOCTH.

B 3aksouenue sameTHM, 4TO ONepPaTOPH JEBOH H npasok
ray6uHbl, pasbépoca M aKTHBHON €MKOCTH (TOYHEe, COOTBeT-
CTBYIOllMe OTHOCHTEJIbHBIE ONepaTophl) SABJASAIOTCH AJfA
Kjacca HEyKOPAuHBAIOIHX IPAMMATHK CHTHAJH3HPYIOLHMHU
Y COOTBETCTBYIOLIE CUTHAMUSHPYIOIIKHe GYHKIHN A5 M0G0k
HEyKOpPauHBaIOLIEH I'PAMMATHKH PEKYPCHBHBL (DTO YacTHBIH
ciyuail yTBepxKAeHus yupaxHeHus 2.10,6).)

§ 3.4. Ouenka BpeMeHHOH CJIOKHOCTH HEKOTOPBIX
HC-s3bikoB

Kak ormeuanoch B npeasinymem naparpade, BpeMeHHAs
croxnocts  moGofi HC-rpammartuku sakiiouena mexay
JHHEAHOH M [OKasaTeqbHON (yHKUMAMH. EcTecTBeHHO
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BO3HMKaeT BONPOC: MOXHO JH YCHJIHTb 3Ty TPHBHAJbHYIO

OlEHKY, T. €. HAWTH TaKylo Qyukumwo f(n), pactyuyio Mefx-

JeHHee [I0Ka3aTeJbHOH, UYTOObB MMEJNO MeCTO paBeHCTBO
T

Zs (HC)= Z (HC) *)? K coxajeHHIO, OTBETHTb HAa 3TOT

BONPOC Mbl He MOxeM. MaJjio TOro, HEH3BECTHO faiKe, Bep-

HO Ju cooTHomenne Zo(HC)= % (HC). Exuncreenusii
pesyJsbTaT, UMEIOINHACA MOKA 4YTO B yKa3aHHOM HampasJe-
HHH, COCTOHMT B TOM, YTO HM AJsi KakoH ¢yHxuum h(n), pac-
Tyllell Me/l/IcHHee, 4eM n?, PaBEHCTBO Q;f(HC)=Q(HC)
He umeer MecTa. JloKa3aTeJabCTBO 9TOrO H OyAeT OCHOBHOMN
HeJbl0 HacToslero naparpacga.

HauneM ¢ BBeneHHs] HEKOTOPHIX BCIOMOFATEAbHBIX MOHS-
tait. [Tycts I' — HC-rpammaruka, D = (wo, ..., @n)—Bbl-
BoA B I' Tako#t, uTo |wo| = 1, T — Kakoe-1m60 pacTaHyTOE
nepeso BhiBoga D m M’ — muoxecrBo yamos T’. Pacmpo-
CTPaHHUM OTHOIIEHHE «ObiTb MPeAKOM» («GEITb MOTOMKOM>),
onpenesneHHoe Ha M/, Ha MHOXecTBO moaMHOXectB M’, siB-
JAIOMEXCS HHTEPBAJaMH LeNoYekK g, ..., @n. KMeHHO,
et 0<Ci<<j<Cnm u Q—HHTEPBAN LENOYKH @, Mbl
6y11“eM Ha3piBaTh NpefAkoM Q B HenmouKke w; HauGOJb-
IIMA HEMyCTOH HWHTEPBAJa 3TOH WLeEMOYKH, NSt KOTOPOro BCe
TIOTOMKH €ro TOY€K, fBJASIINHECH TOUYKAMH ©j, NPHHAMJe-
KaT Q; ecaqM e TaKOro MHTEpBaja HeT, TO NpeikoM Q
B IeNo4YKe ; Mbl OyieM cuuTaTh MOGOH IyCTOH WHTepBaJ
@;, BKIIOYas HecoOCTBEeHHble HHTepBAIH (—, y) # (5, —),
Flle Y U 6 — COOTBETCTBEHHO NepBasi M NOCHAEIHAA TOUKH @;.
Ecnu Q nmeer memycToro mpenka B LeNoYke @;, TO APYruX
npeaxoB @ B 3Tof menouke He cymectyer. MHTepBas ue-
MOYKH @, /sl KOTOPOro P sABasieTcst mpeixoM B ;, GyIer
HasbiBaTECH NMOTOMKOM P B memouke o

Ecan 0 <i<{j<Cn, P— uHTepBan UeNouku o; u Q —
MHOMKECTBO BCeX TOYEK j, SIBAAIOLIHXCA NMOTOMKAMH TO-
uek P (oueBnano, Q TakKe €CTb HMHTEpBaJ), Mhl Oynem
Ha3piBaTh P TOUHBIM NpeiKoM Q B o, a Q—Tou-
HEIM NOTOMKOM P B ;.

Ilycty nanee D,= (@9, ..., ®p)—BBBOA B HC-rpam-
maruke T, D’=(m0, cee, co;_l, con)-—HeKOTopblﬁ COOTBeT-
cTBylomu#i D pasmeuenHwlfi BeiBOZ u T’ — HekoTopoe coot-
BercTyoilee D’ pacranyroe nepeso BhBoga. Ecan T/ puk-

%
) Hmeer cMEic/ cTaBHTb BONpOC JHIIL 06 YCH/ISHMM BEDXHEH oleH-
KH — HHXKHIOW, OYEBHIHO, YCHIAUTh HEab3s.

§ 3.41 OLIEHKA BPEMEHHO¥ CJIOJKHOCTU HC-SI3BIKOB 93

cupoBaHO, TO B KaxXAoH Henouke o;, O<<itn-—I,
HMeeTCsl €ENHHCTBEHHAass <«aKTHBHAs TO4YKa», OTBeuaiomias
«1Ipy» ApuMeHsiemoro Ha i -} 1-M mare npasuJa, 1. €. Ta-
Kas Touka, u3 Kotopo#l B mepese T’ mubo shixoaut Gosee
OJHOM ayrH, Au6GO BBIXOJNMT OfHA AYra, HO KOHEIl ee Mo-
MeueH MHBIM CHMBOJIOM, ueM Hauajo. ITycTb 3Ta «aktuBHas
TOUKa» eCTh y; % €;# 0; (HAOMHHM, YTO TOYKa — 3TO BXO-
xknenwe cumBosa). Ecanm Ha {-M mare npuMmensercd npa-
BUJIO Qi—g —> Pi—1, TAK UTO ®; == EiqPiNi—t (OpHUEM BHI-
IeJeHHOe BXOXJEHHe Pj—y «TO CaMoe»), W eCJdd TPH ITOM
|&i-1] < |xil <<|Ei—rpi—t| (T. e. «akTHBHAsA Touka» conep-
KHTCS B Yi—1), Mbl OyaeM TrOBOPHTb, uTOo - l-#i war
CHABHO 3allenyeH C i-M [0 OTHOIIEGHHIO K pasMeyek-
somy BeiBony D’ u nmepemy T’.

Ecnn B HC-rpaMMmatuke KaxXaoMy NOJHOMY BbiBOody D
oTBeyaeT eJMHCTBEHHOE pacTsHyToe AepeBo T’ u mpH 3TOM
KaXK bl caenyolui mar D cuiabHO 3allelvieH ¢ Opejbiiy-
muM [0 OoTHOWeEHMI0O K T/ u /moGOMYy COOTBETCTBYIOIEMY
pasMeueHHOMY BbiBOmy D, Mbl Oy/leM HasblBaTb 3Ty rpam-
MATHKY CHJbHO CLENJEeHHOH.

Jemma 3.1 (o cuabHom cuemyeHun). HJaa awbod
HC-epammaruxu T' MOKCHO NOCTPOUTb CUALHO CUENAEHHYIO
HC-epammaruxy 1’, skeusasentnyro TI' u Taxywo, 4ro
Tr(n)<Tr(n).

Uro6bl YyOeNHThCH B CIPaBelJJHBOCTH 3ITOH JIeMMHI,
LOCTATOYHO 3aMeTHTb, UTO NOCTpOeHHad NpH JoKasaTeJb-
crBe TeopeMbl 3.6 rpaMmatuka I cTaHer CHJABHO CleNIeH-
HOM, ecJM K mpaBuaaM 3-ro poia (QurypHpylouledl B ee
HOCTPOEHHH rpaMMaTHKi I's Jo0OaBHTH BCEBO3MOXKHEIE Npa-
Buia BHAa (0(@))° & (w) —>(a(®))°B (), (a(@))’B(@)—
— v (o)) B(0s), v(0)B(w2) —>v(0)) 0o, THE ©, @2 — HEMYCTHIE
[eOYKY MAJHHE, He GoJjblieil 2/, B ocHOBHOM cJjoBape I'
H B(wy), y(®,) — HOBbHlE BcIOMOraTesibHbe CHMBOJIE, a mpa-
Busa 4-ro poia (o(w))’a— @wa 3aMeHHTb MpaBHJIAMH BHIA
(a (0))° v (0g) = (a (©))°8 (@), (a(®,))°8 (@) — € () & (),
e (@) d (w) > e (o)) @y &(0) o>y (@) @3, & () —> o
rle ©;, @y Yy O3HAYalOT TO XKe, yTO u paubme, a §(ws),
g(w;)— HOBBHIE BCIIOMOTaTe/ibHBIE CHMBOJLL [lpu sTOM Bpe-
MEHHAS CJOXKHOCTb CpaMMaTuKi, BooOule roBopsi, BO3pa-
craer, HO He GoJjee YeM BUETBEPO, TaK 4TO M0AGOPOM MO~
CTOSIHHOH €y MOXKHO H0GUTbCH BBHIMOJHEHHA HYXKHOrO He-
paBeHcTBa s BPEMEHHOH CJIOXKHOCTH.
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Beenem eine caenyoiiee nonatue. s MIPOU3BOMBHOIM -

1eno4kn o OyJeM HasbIBaTh €e ceuyeHHe M Juoboi (cob-
CTBEHHBIA) mycTOl HHTepBaa (o, B), M€ o U f — cocenHHe
TOYKH ©. B Kayectse o6o3HaueHus AJs ceueHus (a, ) Oy-
IeT HCNOoJb30BaThCA Takke Jyobasd mapa Buaa (A, B), rae
A —oTpe30ok ® ¢ IpaBbIM KOHUOM o H B — oTpesox ®
C JIeBBIM KOHIOM . .

ITyets Temepb I' — cuensieHHass rpamMmaTuka W D=
=(wp, «.., ®,) — BEBOA B I, ABJIsAOMHKHACA OTPE3KOM MOJ-
Horo BmIBoja. Ilyers ry, ..., r, — HeKOTOpHI mepecuer
npasua I' 0 g — MakCHMyM AJIMH OpaBHX uyacrell npasua I,
[Tycrs nasee o,= o, 1 ©;, ®) — COOTBETCTBEHHO TOUHBIE
NOTOMKH @y H o B ,. OGO3HauuM uepe3 &) u &, coor-
BETCTBEHHO HAHGO/BLIA KOHeIl ®; H HaHGobliee HAYAIIO &)
AJHHBI KOTOPHX He NpeBocxomsat g. OTpesok &®; HasoBeM
-4 30HOH BAHSHHSA ceveHHus (g, oF)=A.

Ecin B==y = f+{ — TouKa HeNOUKH @, n C=n#*y*0 —
TOYKA LEMOYKH &), TO pPAaccCTOsSsHHEM TOUKH B, coorBer-
ctBeHHO C, OT LeHTpa 30HH GyAeT HashBaThest yucao —| B |,
COOTBETCTBEHHO | Ny | (TaKUM 06pa3oM, paccTosiHue HUKOTAA
He PABHO HYJIO). i

[Iyctb iy, ..., ip — HOCJAEOBATENBHOCTD, COCTABJEHHAS
U3 HOMEpOB TeX LIAroB BbiBOZA [), HA KOTOPHIX «aKTHBHBIE
TOYKH» COJEp!KaTcs B COOTBETCTBYIOIIMX 30HAX BAHAHMA Ce-
yenust A. Cienom BeiBoja D Ha ceueHun A Mbl HasoBeM
nocaenosarenbHocTs ( (R, 1), ..., (Rp, up)), rae k; — pac-
CTOSIHHE «aKTHBHOH TOYKH» UENOYKH ®; —| OT UEHTPA 30HHI
M U; — HOMep IIpaBWJa, NPUMEHIEMOr0o Ha LIare ¢ HOMe-
pom i;. Boamoxen u nycroil caen,

Jlemma 3.2 (o samemenun). Ilycre Dy =(ay, ..., ®,)
u Dy=(6y, ..., 0,) — 80180061 8 curbHO cyenieHHO
HC-epammaruxe T, asrswouuecs oTpe3kamu nosusLs 66160-

NN S /4 — 870”7 N /4 — A7 a7
dos, t,t nyc,Tb o, = 0,07, 8,=~0007, o, =a,e,, 6, =10 07,
ede oy u 6] — Tounble npedku 048 o] u B, cooreercTsento.
Ecau npu srom caed ewsoda D, na cewenuu (o of) co-
snadaer co caedom evisoda D, na ceuenuu (8, 7). 7o us
yenouru o0 eoieoduma 6 T' yenouxa o 07

Horkasateasctso. [ycte ((ki, u1),..., (Bp, tp))—
obwni caex u (i, ..., ip), (ji, .., jp)— COOTBETCTBYIO-

§ 3.41 OLEHKA BPEMEHHOP CNUKHOCTH HC-I3LIKOB a7

iHe [OCJAe0BAaTeNbHOCTH mMAaroB BuiBoJAoB Dy u Ds. Ilycth
IJIst onpefneneHHoctH By << 0. Torpa ma marax BeiBoia D,
NPEQUECTBYIOINUX {; (€C/HM TakHe HMelTCs), MOXKET Ipe-
06pa30BLIBATLCS TOJBKO IENOYKa ). ECHH MPH HEKOTOPOM

t=1, ..., p— 1 uncaa k; u kyyy UMEIOT Pa3Hble 3HAKH, TO
06s13aTeNbHO {347 = i; + 1. Ecau xe &y u ki, Hanpumep,
06a NOJOXKHUTENbHBI, TO MEXAY IaraMu i M i;y; MOXKeT
npeoGpa30BEIBATLCS TOJMBKO IpaBasi IIOJOBHHA IEMOYKH
(r. e. moroMok f). To e BepHO H AJsa BhBoxa D,.

[Tostomy ©/8” MOXHO BHIBeCTH H3 @] Tak: CHauaja
npeo6pa3oBLIBATh ®;, KaK B BhiBojae Di, mo mara i;; 3a-

TeM NpoJesaTh LIATH, BXOXSLIMe B cJel, A0 NEpPBOro Ia-
ra —c HomepoM i; B Dy u j; B D2, — Ass1 KOTOpOro 4ucnaa k;
H k14 MMEIOT OJMHAKOBBIE 3HAKH; 3aTeM, €CdH, AJA OIlpe-
JIeIEHHOCTH, 5TH UYKHCJIA [OJOXKHUTEJIbHb, Npeo6pas3oBLIBATH
paBylo NOJOBHHY LeNOoukH O;, Kak B BhBoxe Dy, 10 wara
jt+l n T. HO.

Tenepb MBI MOKeM HepeHTH K OCHOBHOMY YTBEpKAEHHIO
storo naparpada. Ilycts V —caoBaps, a,, ag, b — snemeH-
TapHble CHMBOJIBL Takue, 4To a;, e =V, bV, u nycts
P — QyHKuus, orobpaxawnmasn {a;, a* B bV*b u ynosier-
Bopsaloutas ycaosuwo |¢(x)|<< d-|x|, rone d —nocrosuuas.
TTonoxum Ly, = {xp(x) x| x = {a, az}'}. Pyskumo ¢ Mox-
HO mojo6path Tak, 4tobm L, 6bi1 HC-siseikom (B yacTHO-
cTH, 5T0 BepHO npu ¢ (x)=bb—npumep 11 u3s § 1.3
¢ TpuBHAJbHOA MoAuduKaluel; AajbHEHIINE OPHMEPHI CM.
B ympaxuenuu 3.19). B To Xe BpeMsi HMeeT MeCTO

Teopema 3.7. Ecau [(n) —uucrosas ¢pynkyus, no
nopadky menswasn *) n?, ro Ly & ZT (HQC).

HokasateabcTBO. JlomycTHM NPOTHBHOE: TYyCTh
cymecrsyer HC-rpammaruka I'= (V,W,[,R), pns xoro-
poit L(I') = Lyu Tr(n) < f(n), Tak uto Ii_)m Tr (n)/n?=

n oo

=0. ByaeM cuntaTh — BBUAY JleMMH 3.1 Mbl HMeeM Ha 3TO
npaso, — yTo I' CUIBHO CUEIIEeHA.

BBenem nesouncienHbie napamerpwt I, n. Uueno I secer-
Ja 6yjger kpaTHO n2, 6yaeMm monarats l/n==r, l[n?=r[n=gq.

*) TosopsT, uTo GyHxuua f(n) no nopaAKy MeHbime g(n),
ecan lim f(n)/g (n)=0. .
n->oo .

4 A. B. Tnaaxuf
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Bynem, kpome Toro, cumtaTh, 4TO BCeraa g == g, rue g —
MaKCHMyM JJIMH IIPaBBIX yacTeli npasua I

[yctb x & {ay, a}*, |x|=2L Tlonoxum y = y(x) =
= x{P(x)x. Ilpeacrasum y(x) B Buge y(x) == yi(x)...
-+ - Yont1(¥) (BMecTO y;(x) uacTo GyAeM micaTh OPOCTO Y;),
rae |yil=...=|yn|=\|yniz|=...=|ponps| =7, rax
YTO, ec/id X' B X' — COOTBETCTBEHHO JieBasi M mpaBasi MoJo-
BHHBI X, TO Ynt1 = X' (x) ¥/,

Mycrs De= (I = 0®(x), 0'(x), ..., 0°(x) = y(x))—
BbiBOA y u3 I B T, ynOB/IETBOPSAIOUIHH YCJAOBHIO § <
< Tr (|y]), otkyna mia nw6oro & >0 npu AOCTaTOUHO
6oabmux ! ciaepyer '

(1) s <el

Hast gaxmoro j=0,..., § npeicTaBUM IeMNOUKY

=@/ (x) B BUZE

o
ol = of (x)af(x) o} (x)al(x) ... o (%) 0}, (%),

rie ©}(x)—npemok y,(x) W AJHHA KaKIOTO al(x) He
6oJibllle €AMHUIIH.

ITyets j, — nanMeHbllee M3 wuHCesN j, LIS KOTOPHIX
|ol, (x)]|=>gq.

ByneM passuuath ABa cayuas:

1) Hafinyres ckoabp yrogno GosblnHe #n TakHe, YTo
GecKOHeUHO MHOro uucesa [, KpaTHHX n% YAOBJIETBOpSET
YCJIOBHIO: He MeHee IIOJIOBHHHEI BCeX IENOYEK X AJIHHE 2/

TAKOBHI, 9TO KaK CPelH OTpe3koB ol (x), ..., ol (x), Tak u
Cpelln OTPesKOB ol ,(x), ..., ol (x) HMeloTcss oTpesku

AauHbl, He MeHbiled ¢. (CoorBercTBylomwme n u [ GyneM
HasHBaTh JONMYCTHME MH.)

2) s KaxIOro A0CTATOYHO GOJBIIONO 7 Bee N0CTa-
TOYHO OoJibliMe uyHcJja [, KpaTHee n?, TaKOBH, YTO IO
KpaiiHell Mepe /s HOJIOBUHb BCeX llenodek ¥ JJIMHE 2/

7160 LIAHB BCeX OTPE3KoB of°(x), ..., @l (x), 160 NAHHB
1
BCeX OTpeSKf)B ol , (%), ..., of, (x) Menbie g.
Canyuait 1. Ilycts i, iy — COOTBETCTBEHHO HanGO/b-
mee M3 uucen i =1, ..., n U HauMeHbllee H3 4YHcen [ ==
=n-42 ..., 2n-1, YAOBJIETBOPAIOLUX YCJ0BHIO

|ol (x)] =¢ Aas manHOM nemoukd x.

§ 341 OLIEHKA BPEMEHHOM CJIO)KHOCTH HC-A3bIKOB 99

[Mycts My — MHOKECTBO Beex uemouek B {ai, @s} anu-
url 2/ 1 My — HauboJblilee MO MOLLHOCTH MOAMHOXKECTBO
Mo, A5 JIOGBIX JBYX LENOYEK KOTOPOTO iy M iz COOTBETCT-
BEHHO cOBMagamoT. [Ipn mocTatoyHo OOJbIIUX AOMYCTUMBIX
! 6ymet, oueBuaHO, u(My) > 21148,

TTonoxuM

n(x)= co{:(x) ab(x)of, (x)ab, (x) ... o} (x).

Slcno, uro |m(x)|< Im{” -I—|m,’;+l] —Hmm 4 2nq + 2n;
HO |m{:|, [m{:|<r, lm{l°+l|<q+g; MOCKOJIbKY ¢ =g H
= ng, UMeeM
(2) | m(x)| < 8r.

MMycts My — mauGoJbliee N0 MOLIHOCTH MOAMHOMKECTBO
My, yaoBJETBOpAIOLIEE YCIOBUIO: eclH X1, X2 & My, TO
n(x1) = n(x2). B cuny (2) nmpu ROCTaTOYHO GOJBLIKX J0-
nyctumbix n U [ 6ymetr p(Mp) = 2!%6, OGuee 3nauenue
n(x) nna x € Me o6o3naunm P.

HauuHass ¢ 5TOr0 MOMeEHTa, 4ucio n OymeM CuHuTaTh
(QHKCUPOBAHHBIM, TaK 4TO ¢ H r OyAYT pacTH MPONOPLHO-
HaJbHO L.

OGosnauum uepes D} «xBocT» BuBoja D,, HauHHaiw-
wuiics ¢ oh, dyepes A — NPOH3BOJILHOE CeUeHHe LEMOUYKH ol
H uepes p, — LJHHY cJela BLIBOAA D’ na A. Ecau

S — MHOKeCTBO BCeX ceUeHHH ®/,, TO, OYEBHIHO,
(3) 2 p, < 2gs.
Ass

B cuay (1) u (3) mias moGoro MOJOXKHTENIbHOrO Aei-
CTBUTEJ/IBHOTO YHCAa & H JI0GOr0o UeJoro MOJO0KHTENbHOrO
yHeJIa k TIPU LOCTATOYHO GOJBIIMX AONYCTUMBIX [ B KaXAOM
H3 OTPE3KOB f, @f, , ol p0/1 ceyeHHH, HE YNOBJETBO-

PAIOIMUX HePaBEHCTBY
(4) o, <Ol

6yner He Goubire 1/k.

ITycts u ecTb ofHo u3 umcea iy, n+1, i, u S, — mHo-
KeCTBO CeveHMi o, NpHHaAJexamux of (1. e. Tex ceye-
HUit @h, KOTOpHE ABJIOTCH ONHOBPEMEHHO CEUeHHAMH @f).

Jlns mpomssosibHOro A &8, oGosHauuM uepes [, uucao

4#
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Lenoyex, mpuuamIeRamux My, KA KOTOPHIX npu JaHHOM A
BRIMOJIHstETCSA (4); YHCAO ceueHHH, MpHHALIeKAMUX S,, L5
KOTOPBIX (4) BEINOJIHAETCA MpH (QHKCHPOBAHHOH LENOUKe X,

Gyner o6osnadatses gy. Ouesnnno, X f,= 3 g . Ho
AESu reMm,

nas aoGol uenouku x < My umeeM g, >p(S,) - (1 _%) .

[TostoMy B S, Halimercs XoTsi 6B OLHO ceueHHe A, nag
KOTOpPOTO

(5) Fazn@y)-(1—).

dr1o ceuenne GyneM oGosHauatb A; npu u=i, A, npH
u=n-4+10n A; opn u=n,.

ITycte M3 — moamuoxkectso My, cocrosimee u3 Beex
LENOuCK, IJA KOTOPHIX Kaxk[oe U3 cedeHHH Aj, A, A,
yAoBJerBopser ycaosuio (4). Hs (5) cuenyer, uro mpu
AOCTATOYHO GOJBWIHKX AOMyCTHMbX [ Gymer u (M) > 2°YS.

ITycts teneps M, — HamGosibluee MO MOMIHOCTH MOJI-
MHOxKecTBO M3, NasA MOGHIX ABYX LENOYEK KOTOPOro X1, %o
caenpt BhiBoma Dy, Ha ceueHHsAX A, A, A; COOTBETCTBEHHO
COBNANAOT €O caedaMH BhBofa D}, Ha 3THX CEYCHHSX.
B cuay (4) npu pocTatouHo GOJIBIIMX AOMYCTHMBIX 6yner

81/6
p(My) =27,

Has  mpousBoJbHOH uemoukn x <= M, mpeacrasBum
(,)fo=(°fo(x) B Bule .

ol =7 (x) L () %3 (x) L4 (x),

rae (Gi(x), Ly () ==A; (i=1, 2, ). Tlockomsky M, = m,
u BCe TpH ceueHua A,, A,, A; npunagnexar m(x), or-
peskH Lp(x) u L3(x) mas Bcex x = M, coOTBeTCTBEHHO
coBnanalpT; 6yaeM oGosHauats ux fJ u 9.

Tounelit motomox orpeska g;(x) (i==1,2,3,4) B we-
nouke y(x) 6yner o6osHauatbes 2;(x).

Iycre M; — nauGosblilee MO MOUIHOCTH NOAMHONKe-
ctBo My, Aam MIOGHX ABYX Lenouek KOTOPOTO X, X, npk
KaxaoM i=1, 2, 3, 4 AJuHH OTpe3KoB 2;(x;) H 27 (x9)
cosnanaiot. Ilpu 10CTaToOuHO GOJBLIMX AOMYCTHMHX { GyLeT
p(§m5)>2”/6. OOfwee 3sHauYeHHMe JIAHHBL 2;(x) s rey

§ 3.4] OLIEHKA BPEMEHHOM CJIO)KHOCTHU HC-S3BIKOB 101

obosHauuM [y, Tlockosbky A &Sy, A e=Spy1, AsE S,

HMeeM
‘(6) ’ lh l4 < l’
) L4l L+UL>1

Kpome Toro, uMeer MecTo XOTd Gnl OFHO H3 XABYX
HepaBeHCTB:

(8) L41>2,
(8") L+L>2

Jnst onpesieneHHOCT! GyAeM CuMTaTh, Y4TO BhIMOJHseTCS (8).

[Tycrs Tenepn Mg — HanGosbiee MO MOUIHOCTH NOJMHO-
xkecTBO My, Ans MOOEIX JIBYX LENOYeK KOTOPOro X;, Xy OT-

peskn 2;(x,) H 2, (x,) coBnagawt. Ouennano, p(Mg) =270,

‘O6wee sHavenue 2,(x) mns x = M, obosnaunm 20,

[Tokaxem, uro B Mg HafifyTcsi ABe LENMOUKH X; H X
TakKHe, 4TO

©) 25 (1) 24 (1) 7= 25 (3) 24 (%a).

B camoM fene, ecau X; M Xy — pasiuuHble Henoukd us MWy,
TO PaBEHCTBO

23 (%1) 24 (%)) = 23 (%0) 2, (%) = 3
BO3MOXKHO TOJNBKO TOrjfa, Koraa I3+ 1, <2[—1, Tag uro
x, =22 x,=2w"3,
u npu sroM @ = w”. Ho pas/HuYHEIX LENOYeK /JIHHBL
2l — 1, — s —1, umeerca 2*7hhhLoh (5 cuay (7))
IMostomy B Mg Halineres ne Menee 27° uenouex x, He yno-

BJIETBOPSAIOWIUX YCJOBHIO 23(x)2,(x)==3.
ITycte %y, ¥, — uenoukn us Mg, yaosaersopsomue (9).

U3 uenouek
oh(x)={¢ (x,) £33, (%)
ol (xz) = ;1 (xz) L, (%3)
B ' BEIBOJAHMMEL COOTBETCTBEHHO LENOYKH

Y (%) =202, (%,) 2, (%)) 2, ()

(%) =20z, (%9) 23(%,) 2, (xz); :

"
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Ilo nemme 3.2 u3 wle(x)), a 3HaunT ¥ u3 I, ZomxHA GBHITH
7} == ~0
BLIBOAHMA TaKke Lemouka §=202,(x,)z,(x,)2,(x,). Ho

B cuay (8) u (9) uemouku y(x) M § He Moryr OIHOBpe-
MeHHO NMpHHaAJeXRaTh L., ‘
Cayuwaii 2. Ilycts AAs ONMpeneseHHOCTH HaBAyTCs
CKOJIb YTOAHO OOJBlIME 7 TaKHe, 4TO GeCKOHEYHO MHOro
unces [, KpaTHHX n?, yJOBJETBOPSAIOT YCJOBHIO: NO Kpaii-
Hell Mepe JJIS YeTBEPTH BCeX LENOYEK X IJIHHE 2! JJIHHBI
BCeX OTPEe3KOB of, ..., ol Menbwe ¢. Paccyxmas coBep-
IIEHHO AaHAJOTHYHO cayual 1 (C OYeBHAHBIMH ympolle-
HHSAMH), MOXKHO JJSi JOCTATOYHO GOJbIIOro ! HaliTH IBe
LENOYKH Xy H X TakHe, uTO 0 (x;) H @l (x,) npercTaBUMH

B BHIe m’o(x1)=§?§2(xl), cofo(x2)-—=§‘l’§2(x2), rie

a) clefill  «XBOCTOB» BLIBOLOB Dy, wnaunnaoumxcs
¢ ol*(x,), Ha ceueHHsx (48 L(x;) mpu i=1 u mpu i=2
O/IHHAKOBHI;

6) ecn 2, (x;), 25(x;) — COOTBETCTBEHHO TOUHEE IO~
TOMKH OTPe3koB [, {,(x,) B memnouxax y(xr) (i=1,2), 10

21 () |=1 2 (x) |=1y, | 25(x,) |=[2,(x5) |=1;, mpuuem I,
l,>1 w xora Gl ofHO U3 uncea [, I, Gosbuie 21;

B) zi(x) # 2i(xs)  (i=1, 2).

ITo nemme 3.2 us or(x), a sHauur u us I, Konxna
ObITh BBIBOAHMA ILIEMOYKa 2;(Xy)2,(x,), KoTopas B CHJY B)
He MOXET NpHHANJIeRaTb L, OLHOBPEMEHHO ¢ y(X,), ecau
I, >2l, n onHoBpeMerHO C y(x,;), ecan I, > 2.

Teopema nokasana.

3ameuanusn 1) Cpean A3BIKOB, YAOBJIETBOPSIOLUX
yc/10Buio TeopeMbl 3.7, UMEIOTCA TaKHe, A/ KOTOPBIX J10-
CTaB/sieMas 3TOH TeOPeMOH HUXHAS OLEHKA BpeMeHHGH
CJIOKHOCTH AIB/SETCSl TOYHOH, T. €. B NPUHLHNE He MOXKeT
6biTb yayuiesa. Tak, Jerko yGemuTbes, uTo Ans rpam-
MaTHKH npuMepa 11 u3 § 1.3 BpeMeHHAS CI0XKHOCTb MeHb-
we 12, a no teopeme 3.6 AJs MOPONKAAEMOrO 3TOH rpaMma-
THKOH fI3bIKa MOXKHO NOCTPOHUTb H HC-rpammatuky ue
GosbWel ca0XKHOCTH: (DTO BEpHO H MpH VIOOMSHYTOH Ha
crp. 97 moaudukaumuu.) Ipyrue npumepsi yKasaHel B yII-
paxuennn 3.19. Kak yxe oTMeuanoch, npuMepnl #3HIKOB,
AJis KOTOPbIX' BBITEKAlOmast u3 TeopeMbl 3.7 OLEHKA He fB-
JIAeTCA TOYHOH, HEH3BECTHHI.
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2) Ecan ¢yHRUMs P HM M5 KaKOf NOCTOSIHHOK d He
yzaoBaerBopsier ycaoBuio | (x)|<< d-|x|, To yTBepxaeHHe
TeopeMbl 3.7 MoxeT He HMeTb Mecra (ynpaxsenue 3.20).

OcraHoBHMcA elle Ha Kiaacce & (HC) (cosnanaromeM,
B cuay TeopeMbl 3.6, ¢ Pi.ny(HC), rme {c-n} — xaace
Bcex JuHeHHBIX QyHKuwi). BBuay teopemm 3.7 stoT Kiaacc
apasiercss co6erBernoll yacteio & (HC); ¢ apyro#i cropoHwl,
OHgEOIEPKUT Bce DB-A3bIKH (CM. HHXKe, 3aMedaHHe K ynpax-
nennio 4.1). EcrectBenno cnpocuts, sapasgercs au £ (B)
coGerBennoll wactsio L (HC). [TonoxuTeNbHBIH OTBET HA
3TOT BONIPOC BBHITEKaeT M3 CJeAYIOIero npumepa.

Mpumep 1. [Tyerp T — HC-rpammaThHka €O CX€MOi

I—>bAb
bA; — bAA,
A A — A A A,
Aph — A3 Ash
Ay A — A3 A3 Az
bA;— bAA,
AA— AAA
A — AAb
AA — A A A

A —a

OueBnanbift mojcueT mokaseiBaer, uto T (n) <<
< 2(n — 2). B 10 xe Bpems L(T') = {ba?*b| =0, 1, ...};
B cieayiollefi riaBe OyneT [0KasaHO YTBepKAEHHE
(caencTBHe M3 TeopeMbl 4.5), M3 KOTOPOro HemocpeacTBeH-
HO BBLITEKAeT, YTO 3TOT f3bIK He fBJsETCA GECKOHTEKCTHBIM.

PaccMOTpUM ellle OAMH NpUMep fA3bIKA, NpUHAAJMEXKALLIE-
r0 pasHOCTH ZT(HC) — Z(B). '

Mpumep 2. JIseik npumepa 10 n3 § 1.3 — {anbran|
n=1, 2, ..}—ue asaserca b-asvikoM (cM. uuxe, § 4.3,
npumep 1). ITokaxem, Kak NOCTPOHTH HEYKOPauUBaKOILYIO
rpaMMaTHKy ¢ JHHeHHOH BpeMeHHOH CJOXKHOCTBIO, MOPOXK-
JA0IIYI0 9TOT A3BIK *).

*) Oto nocrpoenre npHuazsexkur P. B, ®pefiBanay.
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[Ipexne Bcero JIErko MOCTPOHTb HEYKOPAUMBAIOUIYIO
rpammatuky I's, MOPOXKAAIOILYIO SASBIK {Ad'filn=1, 2, ..},
rae fi— IBOMYHASl 3alHCh YHCAa M M A — TOXe NBOHYHAT
3anuchp n, HO cocrosmas u3 uudp 0’ u 1’ (uTo6br MOKHO
OBIO Pa3/IMYUTh «30HBI» LEMOYKH); 3Ta IPAMMATHKA CTPOHT-.
Csl aHaJoruyHo rpaMMmaruke mpumepa 11 us § 1.3, u, Rak B
aTom npumepe, I'y MOXKHO NMOCTPOHTH TaK, uTOGB IEnoyka
X ==1fifi’fi Ge1a BeiBonuMa B I'y He Goslee ueMm 3a c|x|? wa-
TOB, TI€ ¢ — HEKOTopas NOCTOsiHHAas (cp. 3amedanme ")
nocie Tteopembl 3.7). Ilockoabky |77 |<<3(logyn + 1),
uhesno  c|AA'AAE maxopupyercs JuHedHO# DyHKIHeR
or 3n = |anbncn|. TlosToMy HaM JOCTATOYHO NOCTPOHTDH
HEYKOPaYMBaIOILYIO IpaMMaTHKy I's, B KoTOpo#l mJas Ja06oro
n==1,2, ... U3 1enouky 7/ 6yaeT BLIBOAUMA He GoJjee ueM
3a ¢yn IAaroB, rie ¢;— NOCTOSIHHASA, LleoYKa a”, u He Oy-
AeT BBIBOAMMA HHKaKas ApYras Ienouka B ciosape {a}.

Mui He Gyner BHINHCHIBATH CXeMy.TPaMMaTHKH [, BBHOY
€e I'PDOMO3JKOCTH; OTDaHMYMMCA ONHCAHHEM MPHHIMIA ee
pa6oTbl — BNOJIHE JOCTATOYHLIM, BIIpOYeM, s (akTHUe-
CKOro HOCTPOeHHsl cxeMHl *), :

Myery fi==igds—y ... {)iy, TAe {;==0, | 1 i;==1. BrBog
B Iy, HauuHawowuiics 1nenoykol 7, GyILeT cOCTOATh H3 § 4 1
«Makpomaros». llenouka, BoiBefleHHASA K HaYaJ1y k-ro Makpo-

mara (k=0, ..., S), 6YAeT UMeTb BUL i ;... 5, ;A a’k=1 """ Y,
rue ik_[...io=ik_l'2k—l+ ...‘+i0'20 H gy=
= A A AAABAAT ... A,A*T'-1, Makpowar coctourt B cie-

ayomem:- a) Ecan i, =0, T0 i, npeBpamaercs B A, Ka-
}KJIoe «crapoe» BXxOxaeHHe A, — B AjA H Kaxaoe BXoxIe-
ame A—B AA. B pesyapraTe noJyuaercs IIeNOYK 4

; . R_ 1 g «so d
I oue i1 AgAgAA AR ... AyA¥ 1’k " "o (mOCKOMBKY B 3TOM

enydae lp—y ... ig=ip ... iy). 6) Ecom i, =1 u k<s, 10
i, mpeBpamaerca B AydyAd, KaxkZoe <«crapoe» BXOXKIe-
Hue A, xpoMe mnocaennero, —B AyA%, KamJoe BXxoxKIe-
HMe A JeBee mocaeqHero BxoxaeHus A,—B AY a no-
clefiHee BXox[eHHe A, H KaxAoe BXoxJeHHe A mpasee
Hero —B aa. B pesysnbrare mosayuaercsi ONATHL-TAKH Ile-

*) Ha CaMoM Zlefle A/ OCYILECTBJEHHA NPHBOAHMOR HHXKe KOH-
CTPYKUHUH TMepBLIA Y MOCAeAHHH CHMBOJB HENOYKH A JOJKHB ObiTh
npeABapHTE/IbHO -KaK-T0 OMEYEHk, :
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e —
MOUKA Ig ... [pp AdAgAA A ... AgA —ig't %o, B) Ecum
k=s, TO i, B Bce BXOWkAeHus cuMBosoB A, u A 3ame-

gsotess Ha a. Ilosyuaercd Henouka als o,

Jlerko BHAETH, UTO CXeMy ONHCAHHOH TpaMMAaTHKH MOXK-
HO TMOCTPOHTh TaK, YTOOBI"HAa Ka:kJOM LIare, He BXOAsLEM
B MOCJAeAHHI MaKpomiar, Lenoyka yajauusanack. [lostomy
IJMHA BBIBOJA LEMOYKH a® u3 A He OyAeT NpeBHIIaTb 27
1Iaros. -

TocTpoenne npuMepa 3aKOHYEHO. :

3aMerun ele, uTo M0G0H s3HK U3 Z5(HC) pacno-
aHaercs J[D-MamuHOA C OTPAHHUEHHBIM PACTSIKEHHEM (Teo-
pema 2.3,6), nemMa 2.3, ynpaxnenue 3:14), Tak 4TO ero
nononHenue apaserca HC-a3pikoM. B To Xe BpeMs jaxe
JomosHenne K D-s3blKy, Kak H nepeceueHne AByX b-a3bl-

KOB, MOXKeET He nanau.JI'e}KaTb ZL(HC) (ynpaxsenne 3.21).

§ 3.5. HC-rpaMmaTuk ¢ OJAHOCTOPOHHHM
: KOHTEKCTOM

B nacrosimem naparpade OyleT pacCMOTPEH OJHMH cIie-
nuadapHbi Knace HC-rpaMMaTHK, BhlAeJseMbld C MOMOILBIO
HEKOTOPOrO Ha MepBbll B3IVIAJ BECbMa CHJIBbHOrO Orpanudye-
HHS, HO TeM He MeHee OKa3blBalOIIMHCH SKBHUBAJIEHTHBIM IIO
«ropoxparolleil cues kiaccy scex HC-rpammatuk.

Bynem naspiBath HC-rpamMmatdkKy JTe€BOKOHTEKCT-
HOfi, COOTBETCTBEHHO INPAaBOKOHTEKCTHOM, eciH
npasble (J€BBle) KOHTEKCTHI BCEX €€ MNPaBHJ MyCTHL JleBo-
KOHTeKCTHble ¥ npaBokonTekcTHeie HC-rpammatuku GyneM
HaspiBaTb Takxke HC-rpamMMaTukaMH ¢ OLBHOCTO-
POHHHUM KOHTEKCTOM.
©  JIOBOJMBHO [JOJTO CTOAJA BOIPOC O CYIHECTBOBAHHU
HC-rpaMMaTHK ¢ OZHOCTOPOHHHM KOHTEKCTOM, HOpOXKAaio-
mux He GeCKOHTeKCTHble s3bIKH (cM. GuOsnorpaduyeckne
sameuanus). Tem He MeHee HMeET MECTO .
““Teopema 3.8. Haa awboi HC-epammaruxu moxcer
6biTo NOCTpOEHA 3KBUBAAEHTHAA ell aedokonTexcTHas HC-
gpammarTuKa. ‘

Jlokasap 3Ty TeopeMmy, MBI, pasyMmeercs, 6yneM BrpaBe
3aKJIOYUTb O COpPaBeNIHBOCTH aHAJOTHYHOrO (akra AIa
IpaBOKQHTEKCTHBIX IPaMMAaTHK, . '
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Urobbl cpenaTh OCHOBHYIO HIEI0 HOKA3aTeabCTBAa TEO-
pembl 3.8 Gosiee sICHOH, PacCMOTPHM CHaua/ia mpHMeD.

[Tyere T — rpammaruka co crenyiomei cxemoii (KoTo-
PYyio MBI 11l yro6¢TBa pasfeauM Ha 4 rpynmel):

I. 1) I-AIB ~ II. 1) C;,—E;
2) I— AB 2) E;A;—EA
3) I — ;0 3) AA4;— AA

II. 1) A—>C,; 4) AD;— AF;

2) CA-CiA
3) A A— AA 6) FiFy— FiF,
4) AB— AD, 7) F;D;— F;F,
5) AFj— AFy, IV. 1) E;,—aqa
6) Fj F,— F;Fy, 2) Fi—a;

7) FuB—FuD,

5) AF”—>AFj

(Muaexcw i, j, & npunumaior sHauenus 1, ..., n.
Herpynno sumets, uto L(T) = {xx|x={a,, ..., a,}*}.
HMmeHHo, nenoyka xx, rue x=all ais, § =2, Moxer

6bite mopoxzeHa Tak. Cuavana mo mpaBuiaM rpynmel |
nopoxaaem A’B°. 3aTeM 3amenseM nepBoe Bxoxuenne A
Ha Cy (mpasuno ctpoku 11, 1)), ¢ momowsio 11,2) u II, 3)
mepenaeM HH(pOpPMaUMIO B Hayalo NPaBOH MOJOBHHHI Ie-
MOYKK M 3aMeHsieM MNepBoe Bxoxjaewue B na Dy (I, 4)).
910 — neppas MOJOBHHA NEPBOTO LMK/Ia. Bropas moioBHHa
HaunHaeTcss npuMmedenuem IIL, 1), nocae gero seBag noso-
BHHA LIENOYKH OUHILAETCSi OT HEHYXHOH Temepb HH(pOpMa-
uun (II1,2), 11, 3)) w D, 3amensercas na Fy (111, 4)).
Chnenyioune OHK/Ib OPOBOAATCA TAK XK€, TOMbKO AJS nepe-
IauH HHGPOPMALUM HCHONB3YIOTCH AOMOJHHTeNbHO II,5) n
I1,6), naa ynuuroxenust ee — II1,5) u III, 6), a BMecro
11,4) u III,4) npumensorcst coorsercrsenno 11,7) g
II1, 7). Tlocae s uuka0B no/yuaem uenoukyk; ...E; Fy ...
... Fi, kotopas saTem mpeoGpasyerca B xx (IV,1), 2)).
Jlio60ofi uuKA MOXKHO B /06O MOMeHT o6opBaTh nepeii-
TH K C/leAyiolleMy; OAHAKO eC/lH XOTb OAHWH LHKI He 6y-
AeT JIOBE€N€H A0 KOHIlAa, TO MBI HE CMOXKEM YHHUTOXHTb BCe
BXOMACHUA BCNOMOTraTe/NbHBIX CHMBOJIOB. [loaTomy Huka-
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Kasl llefloyKa B OCHOBHOM CJIOBape, He HMelollasi BHAA XX,
He peiBosuMa u3 [ B T,

IMepefineM K noKasaTeabcTBY Teopembl 3.8. Jlnis mpowus-
BoabHOH rpammatuky I = (V,W,I,R) u npousBoJbHOrO
aspika L =(VU W)* Gynem masmBats [-06paszom L
MHOXKECTBO BCeX TeX Iemouek B V, KoTOpble BLIBOAUMEH B I'
u3 lernouek, npuHampIexauux L. Mbl [okaxeM npejaokeHue,
HeCcKoJMbKo 6oJiee CHILHOE, yeM TeopeMa 3.8, a HMEHHO: A/
POM3BOJIBHON HEYKOpauHBamlleji rpaMmMaTHKH I' ¢ OCHOB-
HBIM cJ0BapeM V MOXKHO MOCTpOMTH rpamMmatuky IV c oc-
HOBHBIM cjioBapeM V W BcmomorarenbHelM cioBapeM W ra-
Kywo, uro: 1) Kaxnoe npasuiao IV umeer Buj ad — aff uin
A—->p, rne A=W, a, pesVUW; 2) L(I') aBaserca I'-
o6pasom KC-asmka {FH*G"H™G"|k, m, n=0, 1, ...},
rae 3, G, H — nekoropble anementst W.

3aMeTuM mOpexje Bcero, 4To /s HAaHHOH HeyKopauu-
Balomeit rpaMMatiukd I' MOXHO MOCTPOMTL TaKylo rpamma-
THKy T, UTO B KaXK/AOM ee NpaBuJe JJIHHH JEeBOH U NpaBoi
yacrteit paBHel © L(I') ectb T';-06pa3 d3bixa {Ionr
=0,1,..), rme Iy 1 Q — HeKOoTOphle BCMOMOraTeAbHbIE
cumsoanl Iy, IToctpoerue T'y, BecbMa mpocroe, mpepocTas-
JISIeTCS YHTATEJIO.

Jlio6oit BHIBOA uenouk# x & V* u3 uenoukn [,Q™ B Ty
(Takoil BHIBOJA CYLIECTBYeT TOTAa M TOJbKO TOrja, Korja
re L(l') » m=|x|—1) 6yreM Ha3LIBaTb HOPMAJbHBIM
BbIBOJIOM X.

IMoctpoum Temepb rpamMmaTtuky I'z, o6aamamonilyio CBOH-
crBoM 1) mckoMOH rpamMmaTHRH IV, a Takxe ciaeayiomuM
cBofictBOM: 2’) BcnoMoraTenbHb cioBapp IY  comepXuT
Takue cuMBoaH V, P, Q, uto T.-06pa3s ssbika Lo=
= {VPrQmP»|m, n==0, 1, ...} COCTOMT H3 BCEBO3MOXK-
HHIX nenovek Buaa Vzx2, rpe x = L(TI') u z — nsouunas
3alHCh JJMHB HEKOTOPOrO HOpPMaJbHOTO BLIBOJA X.

Mu He GyigeM npuBojiuTh (opMasibHoe nocrpoenue Iz
¥ OrpaHHYMMCSl OLMCAHHEM NpPHHUHIA ee paGoTel. [Ipu sTOM
HaM ypo6HO GygmeT npeicTaBasaTb cebGe I'z — NOCKOJIBKY
ona pa6oraer ¢ uenoukolf VPrQmMP" — Kak HEKOTOPYIO Ma-
WHHY, CHAGXEHHYI0 KOHEYHOH JIeHTOH, MJMHA KOTOpO#l B
npouecce paGoTH He H3MeHseTCs; IO JIEHTe cJaeBa HaNpa-
BO JIBUXKYTCS TOJIOBKH, KOTOpbleé MOIYT BO3HHKaTh M HC-
yesaTb. [Ipu 3TOM MOXKHO noTpe6oBaThb, UYTOOLI [OJOBKH
MOIMIM BO3HHKATb TOJBKO B KpaiflHell cieBa sueilke
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(a HcuesaTb — B JM06GOH) ¥ 4TOGH .B . OAHOIN  AuefiKe He MOT-.

JIH OJIHOBPEME@HHO HAaXOJHTbCS [BE TOMOBKM. MoxHO npaxe
norpe6oBarb, uyTOOLI HA JMeHTe B KaXKABIH MOMeHT Onlia
TOJIbKO OflHA T'OJIOBKA.) '

B nauane paGothl HaM yno6HO GyAeT CYUHTATh BCe sueii-
K nycteiMH. CumBosibl V, P u Q Gyler MHTEPNPETHPOBATh-
€A Kak pasjiiyuHble METKH, CTOSIIIHE B MYCTHIX AuYeHKax; 3TH
MeTKH OYyAYT COXPaHATbCA M NPH 3alOJHEHUH sSUeeK, TakK
YTO JI0Gasi suelika B J1060# MOMEHT HeceT HH(GOPMALHIO O

TOM, fABJISAETCA JIKH OHa KpaﬂHeﬁ CJj€Ba, B €CJH HET, TO Ka-:

KOH M3 Tpex 30H OHa NPHHAAJNEXHT — JeBOH (NepBHe N
fiYeeK, He cuuTas Kpa#ue#l cieBa), cpegHeli (caeaymoliue
M siYeeK) WM npaBoll (mocaenuue n syeek). .

. - B JieBo#i u mpaBoii 30Hax 6YAYT 3aNHMCHLIBATLCA LEMOYKH
B caoape {0, 1}, npuyem Lenouyka v, 3aMUCAHHAA B JIEBOH
3oHe, Bcerna OyneT 1BOHYHON 3aNHChI0 HATYPaJbHOTO YHC-

Jia, a Lenouyka w, 3amnucaHHagd B npaBoﬁ 30He,—-06pame-'

HHEM JIBOHYHON 3alIUCH HATYPaJbHOro YKcAa. s npocToTsl
Mbl 6yZeM OTOXIECTBJIATb U, COOTBETCTBEHHO W, C UHCJIOM,
IBOHYHOM 3aMHCBI0 KOTOPOro CJYKHT O, COOTBETCTBEHHO W;
GyneM rOBOPUTb, HanpHMep: «NPUGABHM K U eIUHHIY» HT. II.

~ PaGora Mawunb pacnagaercs Ha aBa 3Tana; BILIOTH A0
KOHIla BTOPOTO STama B JIEBOH W NMPAaBOH 30HAX BMECTO Hy-
JieH H eIMHHI[ CTOAT UX ABOUHHKH, SIBJSAIOILNECS BCIOMOTa-
TeTbHBIMH CHMBOJIAMH; Mbl, OJAHAKO, 6yleM AJs MPOCTOTH
npesebperaTbh 5THM.

IlepBLifi 3Tan COCTOHT B NOC/EAOBATENbHOM BLINOJHEHHH
LHKJIOB, KOTOpble GyAYT cefiuac ONMCAHBI.

I-i muka. B nociennel svefike JeBoil 30HHI 3amu-
coiBaercs 0, B nepBol sueiike cpeiHell 30HLI 3amUCHIBaeTCH
Iy v B nepBofl siueiike mpaBoil 30HBI 3amuchiBaercs 0.

s+ l-i nuka (s = 0). Conepxumoe 71eBol 30HH yBe-
JHuMBaerca Ha 1, 3aTeM B cpepnedl 30He HMHTHpYeTCs npH-
MEHEHHEe HEKOTOPOro npaBwja rpammatiku Iy (npuyem
cHavaja mepBblit cleBa CHMBOJ BHIGPAHHOTO BXOMAEHHSA
JIeBOM YacTH MpaBH/a 3aMeHsETCs NMepBbLIM CHMBOJOM npa-
BOH 4aCTH, 3aTeM BTOPOH M T. X,) Y, HAKOHEl, YBEJHYHBAET-
ca Ha 1 conepxnmoe npasofi 30oHbl. [Ipu 3ToM npu6asaeHne
€AMHHUBl B npaBofl 30He NPOU3BOAMTCS OOGBIYHEIM CHOCO-
GoM: ecan B MaanmeMm (T. €. CaMOM JIeBOM) paspsge
CTOMT HYJlb, TO OH 3aMeHseTcA eJUHHUEH, €CIH €eAHMHHLA,
OHa 3aMeHAeTCs HyJeM H JejaeTcd nepeHoc. B jesoit
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joHe euHMLa npubaBiasieTcs <«HAyraa»: A0 KaKOro-tro
MeCTa LeNoyYKa NMPOXOJHTCS CJeBa HanpaBo 6e3 H3MEHEHHS,
3aTeM B HEKOTOPOH siueilKe Hy/b 3aMeHsieTcs enuHuueli (Ba-
pHAHT — 3alIHCHIBAETCsl €JHHHIA B TYyCTOH sAuefike); ecyH
cilenylolas sfiuefika oKas3ajachb NyCTOH, Orlepaliusi 3aKOHYeE-
Ha, ecJH HeT, [leJiaeTcsl MONbITKA HCTOJNKOBaTh NMPOH3BE/EH-
HYK0 3aMeHy HyJs eIuMHHLeH Kak NepeHoC npu npubabie-
HYY eJMHMLDI, €CJAH TAKOE TOJKOBaHHE HEBO3MOXKHO, T. €.
rJe-To NpaBee ecTh elle HyJb, TO MallHHA <«JIOMaercs».
flcno, uto ecqiu x= L(I') W 2— JJAHMHA HEKOTOPOToO
HOPMaJIbHOTO BLIBOAA X (B [JBOWYHOM 3amHCH), TO LeNOYKa
Vzx% MoeT GbiTb [10JyueHa OMHCAHHBIM TOJILKO YTO CHIO-
co60M M3 NMOZXOoAsllei uenouyku ssbika Lo [Tokaxem, Kpo-
Me TOro, 4TO €c/u X — I€NoYyKa B OCHOBHOM cjosape I't, To
nenouka Buaa Vzxé, rae z e {0, 1}*, moxeT GbITh mosayue-
Ha Ha mepBOM 3Tane paboOThbl MaWIMHBI TOJNbBKO TOrAa, KOr-
Aa x &= L(T) u 2z — a/iuHa HeKOTOPOro HOPMAaNbHOTO BLIBO-
na x. Jlnd sTOro 3aMeTHM, 4TO eCIH X He BhIBoguMa B I'y u3
I(;Q""—l, To menoyka BHAa Vuxw, v, w < {0, 1}*, moxer
NOSIBUTLCSI B pe3yJbTaTe MEPBOrO 3Tama JHUIIb B clyuae,
KOrjla HEKOTOpble LHKJB OOpLIBAIOTCA MPH TNPOXOKAEHHH
cpeHel 30HBI (HampuMep: BMeCTO TOrO, YTOObI MPHMEHHTB,

" ckaxeM, npaBuio AiB;— AyBs, 3amensiem A, Ha As u nocae

5TOro cpasy NepexoauM K ciepyiomeMy uukay). Ilosromy
HaM, BO BCSKOM CJydae, JOCTATOYHO YCTaHOBHTb, YTO TPH
nonyueHHH Lenoyk#n Vzx2 HUKAKOH UHKJI. He MOXeT
o6opBaTbcsl MOCJAE TOTO, KAK HAyajJO H3MEHSITbCA COJAep-
KHUMOe JeBOH 30HBI, HO IO TOrO KAaK 3aKOHYHJAOCH H3Me-
neaue copepxumoro mnpasoil. OueBHAHO OJHaKO, 4TO:
a) mpu o6pbiBe WHKJIa B cpefHell 30He (B 4YaCTHOCTH, Ha
rpaHuIle C JIEBOH WJIH NMpPaBoi) COAepKHUMOe JIeBOH 30HBI yC-
neBaeT yBeJMYHTbCA Ha 1, B TO BpeMs KakK COAepKHMOe
npaBoil He MeHsieTcs; 6) NpH OOpLIBE BHYTPH JIEBOH 30HBI
foc/e Haya/ja M3MEHEHUs ee COAEpKHMOe YBEeJHYUBAETCS
naxe 6oapine yeM Ha 1 (uanpumep, u3 101 = 5 BMmecTO
110 = 6 nmosyuntcs 111 = 7); B) npu of6pbiBe BHYTpH npa-
BOIl 30HHI 40 OKOHYAHMS H3MEHEHUS e€e COLEPIKHMOe yMeHb-
maercss (NOCKOJbKY 3alHCh B 3TOH 30HE IIPOM3BOAHMTCSA
cnpaBa HajeBo; HanpuMep, ud 1011 = 13 Bmecro 0111 =
= 14 noayuurca 0011 = 12). CaenoBartesnbHo, €cld XOTb
O0UH LUKJA o0OopBeTcsi B HexKejaTelbHOM MecTe, TO Lemoy-
Kd BHja VZx2 Mbl y2Ke He [OJyUHM.
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Hasnauenne BTOporo srana paboTh MalIMHBI — npoBe-
PHTb, COBNajaeT /U COAEPKHMOE MPaBOH 30HEI ¢ OBpaLieH-
HBIM COJAEPXKMMBIM JIEBOH. DTO MOXKHO C/eJaTh aHAJOTMYHO
TOMy, KaK TMOpDOXJAanacb NENOuKa XX B NpHMepe Ha
crp. 106 (acHO, 4TO STOT mpuMep HETPYAHO BHAOU3MEHHTH
TaK, 4To0bl NOJIyYa/HCh LENouKH BuAa xi). DopmasbHble
OCTPOCHUAA MBI ONycKaeM. MoXHO mnpeacTaBaATb cebe
AIYeAKN NMPABOH 30HB «IBYX3TAXKHBIMH»; B BEDXHHX 3Tarkax
3anucaH pe3yJbTaT NEPBOrO Tama, B HUXKHHX — KOMHUSA CO-
AEpXKHMOTO JIeBOH 30HBL. B Tex sfuefikax, B KOTOpPHIX o06a
3Ta)ka OKasbIBAIOTCSl 3aHATH <«Te3KaMHU», NBYX3Ta>KHble
BCOMOTaTe/IbHbIE CHMBOJLI 3aMEHSIIOTCS OCHOBHBIMH; OC-
HOBHble CHMBOJ/IbI BO3HHKAIOT U B JIeBOH 30He. dTUM pabora
MalIHHBl 3aKaHUHBAETCH.

B nanpuefimem 6ymeM cuuTaThb, YTO [JIMHBI LENOYeK
siabika L(I') He menbine BocbMu. Ecam 3To He Tak, To ags
UeroYeK MeHbIedl [J/IMHbBl MOXHO OYEBHAHBIM 06pasoM
BBECTH CNIeLMaJbHEIE TIpaBHJa.

3aMeTuM Tenepsb, YTo AJIsi JAHHOH rpaMMaTuku I cylle-
CTByeT Takasi 3¢¢eKTHBHO MO Hefi BLIUMCJAseMas NOCTOSH-
Has ¢, YTO A4 Kax[Jo# uenoukn x & L(T') cpenn nenouexk,
npuHajnexawux I'»-06pasy Lo, Hafigerca xoTa 6bl ofHa Ie-
nouka Vzx2, mas kotopoit |z|<<c|x]. (D10 cremyer us
TOTO, YTO CPeiy HOPMAaJbHbIX BBHIBOJOB HEMNOYKM X HallaeT-
¢ X0Ts Gbl OAMH GECIOBTODHBIH, AIHHA KOTOPOTO MaKOpH-
pyercsi nokasatenbHo# dyHkuuelr ot |x|.)

Pukchupyem HaTypajbHoe uncao f = 2(2¢ 4+ 1). Comno-
CTaBUM KaxKAOH lENOYKe 1) AJMHEL, He GoJibiueii 2f, cocTos-
lieli U3 CHMBOJOB, BXOJSIIHX B CIOBAPH BCEX PACCMOTpEH-
HbIX HaMu TpaMMaTHK, HOBbIH cuMBoa a(n). Oupegenaum
noHsiTHE 06pasa UENOYKH aHAJOTHYHO TOMY, KaK 3TO GbLIO
CAeNaHO B JlOKasaTe/bCTBe TeopeMbl 2.1, HCMOAb3ysa 4YHCTIO
¢t Bmecto urypupoBapuiero tam I C noMoupio TOro xe
MeTOAa «O0JIOUHOTO KOAMPOBAHHS», KOTODPHIH GBI MPHMEHeH
B YKa3aHHOM JNOKa3aTe/lbCTBe, J€rKo npeoGpasoBaTh rpam-
matuky Ty B rpammaTtnky I, o6aagarmoilylo cBORCTBOM
1) rpammatuku I'; H CBepX TOro C/IEAYIOIUM CBOHCTBOM:
2) I';-o6pas asvika {4 H*G"H™G" |k, m, n=0, 1, ...
COCTOMT H3 BCEBO3MOXKHEIX Lienouek Buaa HRka(2)a(x)a(4),
rae x L(T), 2 —nBonunas sanuch AAHHL HEKOTOPOrO HOp-
MaJIbHOT'O BBIBOJA X, R — HEKOTOpLIA cHenHanbHEIH CHMBO.I,
k=0, 1, ... u a(w) osnauaer o6pas wenouku w. B cuay

VIIPAKHEHUS 1t

BriGopa uMcaa f s xaxjioi uenoukH x & L(I') mainercs
rakas uemodka y = F RFa(2)a(x)a(Z), npuHapiexauias
,-06pasy sisnika {3 H:GnHmG® |k, m, n =0, 1, ...}, uTo
= |x]|. §
IXlTemlepIIa JJI 3aBepllieHHs] KOHCTPYKLUHH AOCTATOYHO [10-
CTPOHTb rpamMMaTHKy I's, yAOB/IETBODAIOULYIO TOMY .XKe ye-
noBUI0 1) W Takylo, YTO a) sl BCAKOH TENOUKH X 1% 1
Besikol Henouku x = H Rra(2)a(x)a(?), rre ze {0, 1}*
u |x| = |x|, ua x B I's BoBoAuMa x; 6) nemouka x &V
BbiBOAMMa B I's u3 nemnouku Buga FH Réa(z)a(u)a(Z), rae
ue V¢, z= {0, 1}*, anme TOTAa, KOTAA 3TO HMeeT MECTO
cornacHo myHkty a). Ilpunumun pabotel I's Moxer ObITh
oxapakTepu3oBaH Tak. ITonb3ysach TeM ke OpeJACTaBjeHHeM
rpaMMaTHKH KaK MallHHB, KOTOpoe OBIO HCIO/B30-
BAHO TMpH NOCTPOeHHH I, OyJAeM CUHTATb JIEHTY <«UeThpex-
sTaxHoly. HavanpHasa uHpopMalus samucaHa B [€PBOM
sTaxe. Pa6ora HauupHaeTcd C TOrO, YTO KYCOK MEpPBOro
aTaxa, sBJAfAOWMiAca o6pa3oM x, NMepenuchBaerca B mpa-
BbIfl KOHELL BTOPOTO 3Taxa. 3aTeM B TPETbEM 3TaxKe 3alu-
cpiBaeTCsl MpPOM3BOJIbHAs Uenouka y & V*; nocie a10rO B
MpaBOM KOHIE YeTBEPTOTO 3Taxa 3aNucbiBaeTcs (mPous-
BOJIbHBIH) 0o0pa3 y; HaKOHel, COJeP:XKHMOE BTOPOTO H 4YeT-
BEpPTOro 5TaxkKell CPaBHMBAETCS, H B Cllydae HX COBMaJCHHA
YHUUTOXKAIOTCA BCE 3TaXKH, KpOMe TPEThero.
Jloka3aTe/bCTBO TEOPEMbI 3aKOHYEHO.

YnpaxXxuHenuums

3.1. TlocrpouTh HepeBO BLIBOJA M pPACTHHYTOE HEPEBO BHIBOAA We~

" nouku ba'®h B rpaMMaTike npuMepa | us § 34.

3.2. Tokasath, uro OomHOMY pasMeueHHoMy pemiBogy B HC-rpamma-
thke I’ MoXXeT oTBedaTh 60Jiee OZHOTO PpACTAHYTOrO JepeBa BHIBONA
TOrja ¥ TOJBKO TOrAa, KorAa cxeMa I’ COLepXMT HpaBHJO BHAR
QA (En) "EBY — @A (En) "**EBY, rme A, B — BcmoMorartenbHble CHMBOJLL,
ns=A n=01,..., k=1, 2, ..., npudem Jesas uacTb STOro mpa-
BHJA BXOAMT XOTA 6bH B OAHY LENOYKY, BHIBOAHMYIO M3 KaKOro-Jau6o
BCIIOMOFaTeNbHOTO CHMBOJIA. ]

8.3. ToxrasaTthb, 4TO ANA BCAKOrO CKATOTO Jepesa BHiBOAA T s HC-
rpaMMaThke I' HafleTcs TakKoi GecnoBTOPHHIA pa3MeueHHERi BmiBox D
8 I, uTo ONHO M3 CXKATHIX AepeBbeB, oTBevawowux D, copnanaer ¢ T.

3.4. [ToacuntaTe UHCJAO [AEPEBbLEB BLIBOAA H CXAaTHX JepeBbeB
BHBO#a HeMoukd a%'h%" B rpammaTuke cO CXeMOH {I?A, I- B,
A->qAb, A->ab, B> a?Bb, B -> aBb3, §~>a3b, B - ab’).

3.5. a) [Tokasars, uro nas kampofi HC-rpammatmku I' mmeer

MeCTO HepaBeHCTBO YJI-I < 0{/%‘1 (n) + d, rne d=—MaKkCHMYM AJHH LEHOYEK
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% B OoCHOBHOM cjoBape I', i1 KOTOPHX cymecTByior npaBmia I,
uMeomue Bug @AY —> @x6yp. Aunanornuno mis 6;/113 H Y?.

6) IMocrponts HC-rpammaruky T Takyio, uto Y3 (n) = 1, Y (n)=n.

3.6. TlocTpouTh HEYKOpAUHBAMIIHe WJIH HOYTH HEYKOPAUHBAIOULHE
TPaMMaTHKH, NOPOXAAIOLIHe CAeAYIONIHe A3BIKH:

a) {xx lxs={e, ..., ak}+};

6) {a'llagl aZ[n= 1, 2, } (k — duxcuposannoe HaTypantbHOE
qHCJIO0);

B) {a"6™a"™ | m, n=1, 2, ...};

D {xlxefe, .. a, b, ... 0)" Lxlg,=lxlp, (=1,., B)};

Z) MHOXECTBO BCeX NPOCTHX YHCEN B HpocTefimedl samucy;

e) {¥+J«Z|xy=2), rne % §, # — NBOUUHLIE 3AIHCH HATYpAaJb-
HEIX YHCEN X, Y, 2 COOTBETCTBEHHO.

3.7.KOM1‘\‘/[}’TaTHBHbIM 3aMbBKaHueM f3HkKa L <
={a,..., a,})* HasuBaerca sA3HK {x |l*e{a,.... ,}'&Tyy =

EL&lxlai=|y|al_, i=1,..., k}. ITokasaTs, uTO:

a) koMMmyTaTHBHOe 3aMbikaHne HC-sspika ectb HC-a3mK (mpHueM
no mo6oit HC-rpammaruke I' moxkuo moctpouts HC-rpammatuky, nopo-
HKAaIYI0 KOMMyTaTHBHOe 3aMblkanne L(T));

6) ofparHoe HeBepHO .(6osee TOrO, KaMe HeNEPEUHCTHMbI S3LIK MO-
€T MMeTb B KauyecTBe KOMMYTATHBHOTO 3aMBIKAHHA f3HIK {4, ag}*).
~ 8.8. Moxasate, urto -ans aw06oii HC-rpaMmaTHKE MOXiO [IOCTPOHTH
SKBHBAJIEHTHYIO €ff rpaMMaTHKy Ge3 pacTSIKeHHs, He ABJAIOLLYIOCH NO-
YTH HEeyKOpauHBaiolled.

3.9. lokasare, uto gas mo6oit HC-rpammathkn T u gas mo6oi 1e-
NOUKH ¥ B ocHOBHOM caoBape I' Moxuo mocrponts HC-rpammatuky IV
1akyio, uro L(I) = (x \L(I')) —{A}. Anxanormuso aas npasero ge-
JIEHHS,

3.10. TlokasaTb, uTO CYHIECTBYIOT BbIMHC/AHMBE UHC/OBHE dyHrUHH
F(p, q)_, obsajaomue cnelyiouHM CBOACTBOM: Aaa moBoH Heykopaud-
BalOllell IPpaMMATHKH, MOIUHOCTb NOJIHOTO CJOBAPS H JJMHEL JIeBHIX H
NpaBLIX yacTell MPABHJ KOTOPOH He NPEBOCXONSAT COOTBETCTBEHHO p H ¢
MOXKHO MOCTPOUTb SKBHBAJEHTHYIO el HeyKOPAUHBAIOLLYIO rpammamxy'
NIMHEL JeBHX H TPaBHX dacTell NPaBUM KOTOPOR He NpPEBOCXOMAT cO-
OTBETCTBEHHO IABYX M TPeX, a4 MOIWHOCTb BCNOMOTATENbHOTO CJOBAPA He
IPEBOCXOAUT f(p,q). HaiiTu sBHOe BHpameHHe ONHOW M3 TARUX PyHK-
uui. [Yxasanue. llpoanamusupoBaTh AOKa3aTelbCIBO TeopeMnt 2.1

3.11. Toxasats, 4ro nas JoGol HeykopauuBaiollief -TPaMMAaTHKH

MOXHO NOCTPOHTh SKBHBAJEHTHYIO el NMOYTH HEYKOPauMBAOLLYIO rpaM-

MaTHKy C BCHOMOTaTeJbHbIM CJIOBAPEM, COCTOSIMM H3 TPeX CHMBOJIOB.

3.12. Tlycte koA rpaMMaTHKH ONpefeNsieTcs, KK B J0KA3aTeNbCTRG:
TeopeMul 24, u nycTb J — KakON-HHOYAb KJACC TPAMMATHK, OCHOBHLIE
H BCIIOMOraTeabHEIE CJOBAPH KOTODHIX COJEPHKATcAd B HEKOTOPHIX cueT-
HBIX MHOXECTBaX, NpHuYeM oCbeluHeHHe 3THX MHOMECTB HE CONePIKHT
CHMBOJIOB, MCTIONb3YEMBIX A1 kopupoBanus. Hasoem rpammaruky - Iy
YHHBepCaJbHOHR and Kaacca 7, ecau L(I‘o)={n(I‘)x| =
eJ &xEL(I‘)}, rae %(l') —kon T, Iloxasats, uTo cymecTByer
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rpammatuka T, yHHBepcanbHas AIs Kiacca rpaMmatnk Ges pacTaxenus
1 Takagd, 4To SI‘o (n) < nlogy n.

~ 3.13. MNoctpouts JID-MauIMHEl ¢ OFpaHHYEHHLIM pacTAXKEHHEM, JNO-
nycKamollye:

a) KaX[Ibil H3 A3HIKOB ynpaKkHenus 3.6;

6) MHOMKECTBO BCeX IPOCTHX UHCeJ B KBOMUHON 3aIHCH;

B) MHOXectBO {01 ... @ | S =1, 2, ...}, rIe a;—i-h 3nak Apob-
HON uacTH JecATHYHOTO pasjoxenus uucna V 2;

r) To Xe JJd 4HCJIA e. o

3.14. Iloka3aTe, uto Ans BeAkod JI-MamimHbel Ge3 pacTsXKeHHA, HO-
myckaiomet s3wK L, MoxHO mocrpouth JID-MampHy Ge3 pacTAKeHHs,
pACHIO3HAWMYIO TOT Xe A3BIK L. [Yxasauue. Ecam J13-mawnna Ges: pac-
TAXKEHUS He HONYyCKaeT IENOUKY X, TO X-BHUHCIeHHe BeieT Jubo k Gea-
pe3yJbTAaTHON OCTAHOBKe, AHOO K YXOLY FOJIOBKH 3a HpefeNibl «X-30HEI»,
JIH60 K «3ALHMKAMBAHHIO> B 9TOH 30He; KaxJoe W3 9THX TpexX fABJeHHA
MOXHO OGHADYXKHTb, HE BHIXOLA H3 «X-30HBI».] . _

3aMeuanne HeussecTHo, CYUIeCTBYIOT JH A3BIKH, NONYCKaeMmbie
D-MmamuuaMu Ge3 pacTaXeHHA H He HonmyckdeMule [1D-mamunamu Ge3
pactsikenns. OTpHuaTenbHOe pelleHne 3Tofi NPOGNEMbl NOBJEKAO OHI
TIOIOXKHTENbHOE pellleHre TpobaeMul 3aMkayToctH kaacca HC-si3blkos oT-
HOCHTEJIbHO BLIYHTAHHSA W B3ATHA AomosHenus (cp. 3aMeuauue 2) K Teo-
peme 3.4).

3.15. JlaTb BepxHMe OUEHKH BPEMEHHEBIX CJOXKHOCTell TPaMMATHK, N0«
CTPOEHHHIX NpH BbINOJIHEHHH yrnpaxKHenus 3.6.

3.16. OuenuTs cBepxy BO3pacTaHWe BPeMeHHOH CJIOXKHOCTH IIpA TO-
CTPOEHHAX, HCNOJB30OBAIIHBIX MUIsl JOKasaTeabctsa Teopembi 3.2, Iloay-
YUTh M3 STHX OLEHOK IPyroe L0oKasaTeabCTBO TeopeMbl 3.5.

3.17. Pacnpocrpanuts Tteopemy 3.6 Ha NOYTH  HEyKOpauyMBAOUIHE
rpaMMaTHKH.

3.18. Hasosem rpammatnky I'= (V, W, I, R) o6o6mennoh
HCrpammartukof (OHC-rpamMMaTHKOI), ecliH KaxkIoe ee npa-
Buno uMeer Bl EAB —>E,0%, rie A=W u Ey, &, 0= (VUW)™
TlokasaTh, uTo AJSl NPOU3BOJNBHOA rPAMMATHKH MOXKHO NOCTPOHTH 3KBH-
BaJMeHTHYIO efi 0606wennyio HC-rpaMMaThky M NpuToM Oe3 yBeaHueHHs
BpeMeHHOR C/I0KHOCTH. [Ykaszanue. PaccyxAaThb NO aHANOTHH C JiOKasa-
TeabcTBOM TeopeMsl 3.6.] ‘

3.19. Ina xkaxioh u3 caefyouux GyHKUHE YP; NOCTPOHTHL HEyKOpa-
YUBAIOUIYI0 TPAMMATHKY, [OPOXKIAAKIULYIO SA3HK L"’i H Taxyio, yTo ee Bpe-

MEeHHASl CJIOXKHOCTb MaXKOpHpyeTCs KBajapaTHuHofl ¢yHkumen: P, (x) =
= bxb; Pa(x) = bLb; Ps(x) = bixib.
3.20. a) [locrpoutb HeykopauuBalomyw rpamMmatiky I', mopoxnaio-

Y0 A3BIK {xbxl"I bx | x = {a1a:)*} n Takymo, uro T'p(n) < n V.

6) I[NokasaTb, uto Aas M0G0 MOHOTOHHOM UMCAOBOH GyHkUHH h(m),
N0 nOpANKY He MeHpllel m H Takof, uro MHoxectso {h(m)|m = I,
2, ...} asngerca HC-s3bikoM, MoxHo monoGpatb ¢yukuwmio 1P, orobpa-
xaomylo V B blay, a}* b(a;,aa = V, b & V) u ynosnersopsiomylo yc-
oo |P(X)] << A(]x|)-|x], Tak, uro6w cymectsoBasa HC-rpamma-
THKa, NOpOKAAlomias f3bK Ly M HMeloas BPEMEHHYIO CJOKHOCTh, 110
NopsiiKy He MpeBocxXoAsilyio r-h-'(n).
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3.21. a) Ilyerb Y (x) = bb, [locrpouts B-rpaMmatuxy, nopoxnamo-
Elylé) lﬂgliIK-C'L\b. [Vxasanue. Ucnonb3osats Kom*rpyxumg’ nplfMepg 12
3 § 1.3

6) OueBupno, nmpu Y(X) = bib umeem Ly=LiNLy rge L =

= {xb2by | x,y = {ay, m}}, Ly = {xbgby | %,y = {a,, as}}.  Tocrpouts

B-rpamMmatury, nopoxaaiomue Ly u Lo,
P 3.22. a)Aﬂonpomb rpammatuky ' ¢ npasmnamm supa oA -—af u
Bo—> B, rie A — BCH%MOGFaTEJIbeIH CHMBOJ H O, [} — 3JeMeHTADHblE CHM-
Jqbl, Takylo, yro I-06pas nspka P* (P — HekoTophlfl
CHMBOJI) €CTh
{ankbn | n=1,2,...;k=0,1,..) )

6) Tlokasath, uro Las moGoii HC-rpammaturu I' MOXKHO HOCTPOHTE

rpaMMatHky Iy ¢ npaBHnamn Takoro Xe BHAA, KaK B MyHKTE a), H rpaM-
Matuky I's ¢ npasmnamu Buna Ao —Pa u A— B (cMblen 06o3naveHnt
TOT Xe) Takue, uro L(T) Gynmer T's-o6pasom I'y-06pasa siamika P+ [Hai-
nes 1969].

3.23. INoctpouts seBOKOH

.23, tekctHele HC-rpammatukn, nopoxaalo
ClelyIOIHe ASBIKH: ; ropomaatotne

a) {a™"a"|n=1, 2,...);

6) {xﬁxlxe{al, cens aki"'};
B) {a”ba"’nba”ln =12...}

3.24. Tlpoanasnsnposas NoKasaTeqbcTBO TeopeMsl 3.8, MOKasaTh, uTo
ﬂ]é; Beakoit HC-rpammatukn TI' MOXHO MOCTDOHTD  JIeBOKOHTEKCTHYIO
-rpammatuky I, sksusasentnyio I' u takyio, yro ' (1) < [Tr (n¥ 2

FTNTABA 4

BECKOHTEKCTHbBIE TPAMMATHKH U MAIIWHbDI
C MATA3UHHOW MAMSATDLIO

§ 4.1. Hexotopnie BCnomoraredbHble YTBEPKACHHS

B stom maparpadge Mbl AOKaxk€M HECKOJbKO MPOCTHIX
JeMM o B-rpaMmaTikax, KOTOpble MPUTOAATCA HaM B Aallb-
HefilueM.

JJemma 4.1. [daa awoboii B-epammaruku MOKHO no-
CTPOUTb 3KBUBANEHTHYIO el B-epammartury, cxema KOTOPOU
ne codepawcur npasus sufa A — B, ede A, B — scnomoea-
TeAbHble CUMBOAbL.

NokasarteabctBo. Ilyets I'=<(V,W,I,R) — B-
rpammaTtuka. Beenem na W GHHapHOe OTHOIIGHHE (i
Ap B TOTA2 W TOJBKO TOrAa, KOTAA CXeMa ' coaepxur
npasuio A4 — B. Tpap (W, p,) ob6osnaunm G, Ecan

A, B W u B Gr umerorcsa nytu u3 A BBuus B A
(nomyckaloTcs W MyTH HYJeBOH AJMHB), TO OyieM mHcaTh
AoB. SlcHo, 4TO Oy eCTb OTHOLICHHE SKBHBAJEHTHOCTH. Co-
nocTaBUM KaxaoMy kiaaccy S & W/o  HOBbIA CHMBOM ag H
noaoxuy Ty = (V, Wy, ag, Ri), rae Wi ={as|S & Wioy},
S, — kaace, cogepxamuit [, u Ry nonydaerca u3 R samenoft
B JIeBHIX H NPaBbIX YacCTAX BCeX MPaBHJ KaXK/0ro BXOXJje-
HHA Kaxkjaoro cuMponaa A & W BxoxJAeHHeM CHMBOJA Oisa)
rae S(A) — knacc, copepxamuii A. Jlerko Bunets, uto I'y
skBuBaJeHTHa I' u rpad Gr, He COAEPKHT 3aMKHYTHIX
nyTel HeHyJAeBOH AJHUHBL

[ycts Teneps B — Bucsuufi HEM30JHMPOBAHHBIH y3els
rpaga Gp  m Ay, ..., Ax — BCe y3Jbl, H3 KOTOPbHIX HIYT
ayru B B. Ycrpauum u3 cxemsl Iy npasuna Ay— B, ...
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vei, A2 B OINHOBPEMEHHO HNO0aBHM K Hell BCEBO3MOXK-
Hble mpaBuna Buaa Ay — 1, ..., Ap— 1, rae } — npasas
4acTb Kakoro-nuGo npasmna I'y ¢ sesoit wacteio B. [loay-
UCHHYIO TaK rpaMmartuky o6osznauum I'z. [Tockoabky B —
BHCAYHT y3en Gr,, CPeAH HOBHIX NMPAaBHJA HET HH OXHOTO
npasuna Bupa A;—C, rie C= W,, 1ak uto rpad Gr,
HMeer MeHblle Ayr, 4eM Gr,. B to ke Bpems Iy skBupa-
nentHa I'y. Tlpojosixkasa 3ToT mpouece, noayduM B KOHIeE
KOHIOB rpammartuky Is, sksuBasentnyio I'y u Takyio, uTO
Bce yanbl rpada Gr, M30MMPOBAHHBIE; 3TO H TPeGOBAIOCH
cresaTh. : ) '

Jlemma 4.2. [Has ecaxoii B-epammaruxuy moxcro no-
CTPOUTb 3K6uBaAeHTHYIO ell B-epammaruky, npassie uwactu
npasuns KOTopod He cOOepiar HA4aAbHO20 cumsoiq. Ecau
npu 3Tom ucxodnas epammaruxa yodosrereopaer Tpebosa-
HUIO remmbl 4.1, TO HOBYID 2pAMMATUKY MONCHO NOCTPOUTH
TaK, 41066l u oHa emy ydosaersopaia. Ecau ucxodnas

epammaruka a8TomMarHas, To u HOBYIO MOMCHO cOeaars as- -

TOMATHOL.

HokasaTteabctBo. JlocTaTouHO AOGABHTH K BCIO-
MOraTeqbHOMY CJ0BapIo0 NaHHOH IPAaMMAaTHKH HOBBIH CHM-
BOJ I, B MpaBBIX 4acTsIX NPaBHJI 3aMEHHTb BCE BXOMKICHUS
Ha4a/bHOro CHMBOJA BXOXKAeHHAMH I’ W 106aBUTL K cXeMme
BCCBOBMOXKHbIe mnpaBuaa Buma [’—>1, rae ¢ —npapast
4acThb MpaBH/IA, JIEBOH YacTblO KOTOPOTO CJAYXKHT Hadadb-
HBIH CHMBOJI.

Bynem HassiBath B-rpammatuky I' cTa HAapTHOM
Gunapuoii B-rpaMmMartukol, ecanm Kaxuoe npasu-
a0 I' umeer Bun A —BC umu A —a, rne A, B, C — Beno-
Morate/JbHble CHMBOJBI H @ — OCHOBHOH CHMBOJI.

Crannapraas Gunapnas B-rpaMmaruka o6gagzaer teM
CBOMCTBOM, 4TO 1/ BCSKOTO €€ JepeBa BLIBOAA COOTBET-
CTByIOLLAs CHCTeMa cocTaBaswowux (cM. § 3.1) Gunapna.

Jlemwma 4.3. [as ecakod B-epammaruku moxcno no-
CTPOUTL SKBUBANEHTHYIO el CTaHOApTHYto OunapHyro B-
epammarury. Ecau npu srom ucxodnas epammaruxa ydos-
AeT60paer Tpebosanuro semmor 4.2, TO HOBYIO MOXCHO no-
CTpouTy Tak, 4TobuL U OHA emy ydosiersopsia.

HokasarteabctBo. Ilycrs  I'=(V,W,I,R) — B.
rpamMmaTtika. B cuny semMmb 4.1 Mbl MoxeM CYUHTaTh, YTO
R ne comepxur npasun Bupa A - B, rae 4, B& W. Mul
MOXKEM CUHTATh TAKXKE, YTO KaxKJO€ MPABHJO JHOO uMeeT

iR

=

§41  HEKOTOPHIE BCMIOMOTATEJbHBIE YTBEPKAEHHMS - 7
gun A = a, rne A= W, a— V, mu6o ero npasas uacTb He
COJIEPXKHUT OCHOBHBIX CHMBOJIOB. Ecim 3T0 He Tak, mpeoGpa-
syem I' caenyiomuM o6pa3oM: CONOCTaBHM KaxkAOMY
a eV HoBHli cuMBON d, MPHCOEAMHHM BCE TakHe CHMBO-
asl K W, Bo Bcex npaBunax I', IJHHBI NpaBbIX yacTed KO-
TOPHIX Gouibllle eAMHHIEI, 3aMeHHM BCE BXOK IeHHA OCHOBHBIX
CHMBOJIOB - BXOXKJAEHHUSIMA HMX <«JBOMHHKOB» # MPHCOEIHHHM
K cxeme I' BceBO3MOKHbIE MpaBujia BUAa 4 —'a; rie a € V;
noJydYeHHass TpaMMaTHKa, OYEBHAHO, YAOBJAETBOPSET HYX-
HOMY ycjoBuio W skBuBaseutdHa I'. Ho npw BeimonHeHnu
MepeyucJeHHbX  YCAOBHH /I MOJYYEHHS  HYIKHOTO
pesy/bTaTa JOCTAaTOUHO 3aMEHHTb KaXjoe NpaBHIO BHAA
A—>BiBs ... By, B> 2, cucremoii upasun {4 — BiFy,
Fy— ByFy, ..., Fr_3—> By oFn_9, Fro— Bun_1Bus}, roie Fy, ...
«.., Fn_s — HOBHle CUMBOJIH, pa3Hble As pa3Hbix npasua T,
3afiMeMcs Tenepb AepeBbsiMi BHIBOLOB B B-rpaMMaTuKax.
3aMeTHM Npexje BCEro, YTO MO CaMOMY ONpeNEesIEHHIO pac-
TAHYTOTO fiepeBa BbIBOAA KaXKJOMY Pa3MEUeHHOMY BLIBOAY
B B-rpaMMaTuKe, HauHHAIOLIEMYCA OJHO3/EMEHTHOH LeNoy-
KO, OTBeuaeT eJMHCTBEHHOE PACTAHYTOe [epeBo, TaK 4To
MEXJy TAaKUMH pa3MeUeHHbIMH BBIBOLAMHM M HMX DacTAHY-
THIMH AEPEBbsIMH HMEEeTCs B3aHMHO OJIHO3HAUHOE COOTBET-
crBue. UTo Kacaerca cOGCTBEHHO JepeBa BblBOJa, TO OTBE-
YalOIUX eMy pa3MeueHHBIX BHIBOJOB B OOLIEM.: ciyuae -MHO-
ro; Mb NMOKaxeM Cefyac, KaK HX MOXKHO OTHCaTh. :
"Myers I'=(V,W,I,R) —B-rpammatuka u T =
= (M; », <,V UW,g) — Pi-pnepeso, -ABJAlOLEeC Aepe-
BoM BhiBoZa B I' Hekotopoii nenouku o < (V U W)* us ne-
kotoporo cumBosia B & W. Takoe Py-pepeso Mbi GyneM Ha-
3bBaTh (B, ©)-AepeBoM (B rpammaruke I).
PacnofioXXuM MHOXKECTBO HEBHCSYHX y37a0B T B JMHEH-
Hylo nocjaegoBatenabHocTb Ey, ..., Ep Tak, uToGbl BbINOJ-
HAJMOCH cJaefyolnee ycioBue: ecan E; sasucur or L TO
i <{j. Besikylo IOCI€L0BaTeNbHOCTb  HEBUCAYHX  y3JIOB,
YAOBJETBOPSIIOLLYIO 3TOMY YC/IO0BHIO, GyleM HasblBaTbh J0-
nyétumoit. Jlerko BuaeTb, 4TO AJA JOGOro = 1, ..., k
nonrpad G; pepeBa (M; =), o6pasoBaHHHIH y3J1aMH
Ey, ..., E; v BceMu cOeJHHAIOLUMN HX AyraMu, 6yjeT noj-
ZepeBoM, KOPeHb KOTOPOTO coBnajnaer ¢ KopHeM (M; —>).’
TlocTpoum Temeph nOC/IEA0BATENBHOCTL [EMOUEK @y, ...
..., O OHa OYJeT CTPOHTbCH HHAyKUHeH Mo k—i, mpu-
YeM OJHOBPEMEHHO C LENOYKOH o; OYyAeT onpeaeisThes
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(B, wi)-nepeso T; = (My; =, <1, gi) TaKoe, uTo €ro mog- .
L€peBo, 00pas30BAHHOE BCEMH HEBHCSIUMME Y3JaMH, coBNa-:
Raer ¢ G; u AN KaXHOro j<<i HMeeT MecTo gi(E;) =

= g(E;). llpu i?k OyZseT onpelensiTbcsi TaKkKe HEKOTO-

poe Bxoxaenue o; cumBosta g(Eiy) B uenouky w; Un-
[Tonaraem

AYKUHst NMPOBOAMTCS CJEAYIOIUM o6GpasoM 1.

or =, T =T. IL. IlycTts onpenenens o;» o; u T; 1<
<i<C k), ynoBnersopsioute cPOPMYIHPOBAHHEIM yeJ0-

BUAM. B cmiy pomyctumocTH mnocsiemoBaTenbHoctH Ey, ...
<+, En ysen E; Gyner B nepese G; BuCSuuM; OITOMY BCe

HENOCPEACTBEHHbIE MMOTOMKU Ei B JIepeBe Ti ABJIAIOTCA B -

HEM BHCUMMM y31aMH M B COOTBETCTBYIOLLEH 3TOMY aepe-

By CHCTEMe COCTABJSIOMHX Al ®; 06Pa3ylOT HEKOTODPYIO
coctapasowy (paira 0 wau 1). Llenouxky, NOJIYYeHHYIO
M3 ©; 3aMeHOH 3TOH COCTaBJIAIOLIEH BXOMKAECHHEM CHMBONA

g(E;), Mbl 0603HAUHM ®;—1, caMO 3TO BXOKJ€eHHe 0603Ha-
9MM  ©;_,, a JePeBO, MOJIy4YeHHOe u3 T; BHIOpACHIBAHHEM

BceX (HENOCPeNCTBeHHbX) NOTOMKOB Ej 0603naunM Ty,

Brinosnenne HyXHBIX ycaoBHE st 0,_p, O;_, U T, , oue- -

BHIHO. M3 croco6a NIOCTPOEHUST ®; HENOCPEACTBEHHO fICHO,

‘s,

EES WIS RV Y

470 mocsiefoBaTenbHOCT D = (B, w1, ..., 0r = @) B-
JseTcss BHBOAOM B I', a moc/ie0BaTe/NbHOCTD D' =(xB %,
Of vy O, ®,) — Pa3MeueHHBIM BHIBOJOM. MHAYKuueii:

o i JIErKo MOKasaTb, YTO Kakioe T; eCThb [A€PeBO BHIBO-
Aa, oTBedalomee pasMeueHHOMy BbIBOAY ( B+, af, ...

coes @, mi), TaK 4TO, B yacTHoctd, T orseuaer D’.
HUrak, xaxaoll omycTHMOH mMOC/AEL0BATELHOCTH HEBH-

cAunx ysaos T oTBeuaer pasmeuenHbii BhiBos D’. Tlpn

9TOM $ICHO, YTO Pa3/MYHBIM AONYCTHMBIM MOCJEN0BATE]b-
HOCTIM COOTBETCTBYIOT Pa3/IMYHblE Pa3MeYEHHBIE BLIBOJHI.
Kapruna Gyner saBeplieHa, eciu Mbl NOKaxeM, YTo Jo6oi
pasMeueHHbIH BLIBOA, OTBEYAIOWMH JaHHOMY fepeBy T,
MOXET ObITb NOJyYeH TAKHM cnoco6oM. Urtobnl yGexdThbes
B 9TOM, pacCMOTPUM pa3MedeHHbI BbBOA D' =(of, @/, ...

cey @, ®,), Toe @j=#B=*, M «COXMEM>» COOTBET-

CTBYIOIllee pacTsHyToe JepeBo 77, kak onucanos §3.1. Yama-

MH nosyuenHoro sepea I 6yayT Kiacchl y3i0B 17, mpHuem
KaXXABIH KJIacc COCTOMT W3 y3/I0B, JeKALUX HA ONHOM my-
TH, U NPU 3TOM Kaxaoe BXoxieHune ), i=0, ..., b —1,

ABJIACTCA «MJAMIIHM» (CAMBIM Ha/€KHM OT KOpHs) yaJoM

§ 4.1 HEKOTOPBLIE BCITOMOTATEJNBHBIE VTBEPXIEHUA 119

B HEKOTOPOM KJjacce, OTBedawluem Hesucsauemy ysay T
Ecau Tenepb oGo3nauuth uepes E; tot ysen T, nus Koto-
poro MJajuInii y3es COOTBETCTBYIOLIEIO KlIacca eCTh @ i,

To mocaenosatenbrocts Ey, .., Ep OyleT, Kak JIETKO BH-
JeTh, AOMYCTUMOH, ¥ pa3MedeHHbIH BHIBOJA, MOJYYEHHBIH MO
5TOll TOCJeJ0BAaTe/IbHOCTH ONHUCAHHHIM BhIlle crocoboM,
conagaer ¢ D’.

[Mosie3Ho 3aMeTHThb, 4TO CPeiH Pa3MeUeHHLIX BHIBOAOB,
OTBEYAIOMuUX NaHHOMY JepeBY BHIBOLA, BCErla €CThb OAUH H
TONBKO OAMH ynopsifoueHHblfi. C ApYyroit CTOPOHH, ymops-
[IOYHBAEMOMY BHBOAY B B-rpaMmaTHKe OTBeyaer elMHCT-
BEHHBIfl YIOPSIZOUYEHHBI pa3dMedeHHbll BBIBOA. TakuM obpa-
30M, MeXJy MAEPEBbAMH BbIBOJA M YIOPSAAOYHBAEMBIMH
BhIBOAAMH B DB-rpdMMaTHKe uMeeTcsl B3aMMHO OJHO3HaYHOe
COOTBETCTBHE.

IMpumep. Ilycrs B-rpaMmaruka I' conepxuT npaBuia
A—>aBA, B—» BB, A—>BA,B—»D,B—b, D—>cd, A—a.
Torga pasMeueHHOMY BEIBOAY (* A#, a*B+ A, aBB+* Ax,
aB+B+*BA, axB+DBA, abxD=BA, abcdsB+A,
abedb = A+, abcdba) 6ynyT oTBeuaTh AepEBO BhIBOJA, H30-
6paxkennoe Ha puc. 3 (ctp. 81), m pacTsiHyTOe [iepeBO BhHI-
BOJA Ha pHC. 2; 5TO MOCJejHee AepeBO COOTBETCTBYET cJle-
ayiomedi JOMyCTUMOH MOCHELOBATE/bHOCTH HEBHCAUMX y3-
7o mnepBoro (0603HAYEHHBIX UMPPaMH, CTOAUIUMU Ha
puc. 3 B ckobkax): 1,2, 3, 5,4, 8 6, 7. Ipyroit mony-
CTUMON mocaemoBaTeabHoctd: 1, 3, 7, 6, 2, b, 4, S—OTBeU-
qaloT pacTAHyTOe JepeBO Ha PpHC. 5 N pasMeyeHHbll
BuiBOg (* A%, aB+ A%, aBB+ A%, aB+B+*a, a* B+*ba,
aB#* B#ba, a*Bx%Dba, ab+ D % ba, abcdba). .

[TpuBemeM ellle HECKOJIBKO MPOCTHIX COOOpakKeHuit, ot-
HOCSILIUXCST K AepeBbsiM BBIBOAA.

Jemma 4.4. Ilyctre D —ebvig00 8 b-epammaruxe
I, T —ez0 Oepeso, k — dauna D, s—evoicora T u g—
naxcumym Oaun npasoix wacred npasus T'. Toeda s <k <<

<g5—1 ecau g >1,us==k ecaug=1.

— 1

f[o:iasa’re.nbc'rso. [TepBoe HEpaBEHCTBO OUEBHA-
HO; BTOpPOE CJEAYeT M3 TOrO, 4TO R paBHO YMCHAY HeBHCH-
ynx ysqaoB T u u3 Kaxzporo yana T ucxoautr He Gojee g
nyr. PaBenctso s = k npu g = | oueBHAHO.

Byaem HaswiBaTh (B, ©)-IepeBO MPOCTH M, €CJIH B

HEM HHKaKHe JBa pas3/HYHbBIX HEBHCAYHX Yy3Ja, Jexaliux
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-Ha OJAHOM NYyTH, HE NOMEYEeHbl OJNHHUM U TeM xKe CHMBOJIOM,

(B, ©)-nepeso, BCsiKoe COGCTBEHHOE MOJHOE MOANEPEBO KO-
TOPOro mnpocroe, OyjleM Ha3kBaTh

A
. e 8 A~

a 8 8 A
) a B 8 a |
) a 8l b 2

a 8 8 b a

a 8 R a

a b BV 3

a bl ¢/ \d b q

Puc. 5.

(ITonnoe (6-)moanepeso P;-nepesa T —st0 Pj-nopme--

peBo T, o6pa3oBaHHOe BCeMM Y3/aMu, B KOTOpHIE HIYT Ty-
TH H3 JLaHHOro y3aa §,)

OueBuaHa cienyiomas

Jlemma 4.5. Bewora npocrozo (keasunpocroeo)
(B, w)-Oepesa 6 B-zpammaruxe T' ne npesocxodur p (co-
0T8eTCT8eRHO p -+ 1), 20e p — MOWHOCTL BCnOMOZATEAb-
Ho2o caosapsa T. :

B sakiiouenne BBeseM omepanuio Haj JepeBbsIMH BEHIBO-
fa, KoTopas OyleT HaM BecbMa MOJe3Ha NpPU H3YUeHHH
B-rpamMmaruk. Ilyers T = (M; =, <, g) ects (A4, ©)-ne-
peBo, § — kako#-nu6o ysen T, E — cocraBasiiomas LeNOYKH
®, COOTBETCTBYWOIAs y3ay B (B cucTeMe COCTaBJ/IAIOLIKX,
onpuenenﬂemoﬁ AepeBoM T), n £ #'@ «1 — COOTBETCTBYIOLIEE
9TOH COCTaBJSIOUIEH BXOXKIACHHE NORHENOYKH B o. [lycT,
Kpome Toro, g(B) = B. OGosumauum uepes T, nouroe
Pi-nopnepeso nepea T ¢ kopueM B B; oueBHAHO, T ecThb
(B, 9)-nepeso. PaccMOTpUM Temeph TPOH3BOJBHYIO LENOU-
Ky {, BbIBOAUMYIO -@3 B, H .pousBosibHOE. (B, qa)--p,epem

KBA3HMPOCTHI M. .

§ 49 PACMOSHABAHUE MYCTOTHI M KOHEUHOCTH B-A3BIKA 191

Ts, u o6o3nauum uepes Sub (T, Ty, T3) Ps-mepeso, noay-
yentoe u3 T «BhIpe3anueM» noanaepesa Ty U NMOACTAHOBKOH
uHa ero Mecto T Slcuno, uto Sub (T, Ty, Tp) sasasercs
(A, Epn)-mepeBoM, ¥ B COOTBETCTBYIOILLEH CHCTEME COCTaB-
JASIOMAX JJIS Lenouku EPn-ysea B JaeT COCTaBJSIOULYIO,
OTBEUAIOILYI0 BXOXAEHHIO § 1 #1 NOAUENOUKH .

§ 4.2. Pacno3zHaBanue NycTOTHl H KOHEYHOCTH
B-a3bika. TIpoekuuu ‘

Iycts T'=(V, W, I, R)— B-rpammatuka, A=W, ac
=V U W. ByieM rosoputb, 4T0 oo 3aBHCHT OT A, ecau
n3 A BoiBoguMa B I' xoTa OBl OfHA IleNOUKa, Co/epxkaulasn
BXOXKJIEHHE O ) :

JJemmMma 4.6. Cywecrsyer arzoputm, no3soraouull no
aw060ii B-epammaruce T =(V,W,I,R) u awobom osym
cumeoran A=W, aoe= VU W pacnosuare, 3asucut au o
or A. : - o '

NlokaszaTteascTtBo. Ilycrb B B-rpammaruke T =
=(V, W,I,R) cymectByloT BLIBOJB BHIA (A= aq, ...

.., or = Eom). Bo3bMeM TOT H3 3THX BBIBOJOB, Ube J€-
PEBO COMEPIKUT MeHbIIEe BCEro Y3JOB: (eC/i TaKHX N1epPEBLEB
HEeCKOJbKO, 6epeM moGoe H3 HHX), W 0603HAUUM 3TO He-
peBo uepes To. Cpenu Bucsiunx ysnoB To xorst Gbl om no-
MeueH CuMBOJOM a. ITycTb yo, ¥1, ..., Ys— NYTb U3 KODHSA
Ty B atoT y3en. Bce ysaw To, He Jexauue Ha 3TOM nyTH,
ABJISIIOTCS BHCSUMMH. JlefcTBUTENbHO, B IPOTHBHOM Cayuae
aas Hekortoporo i, i=0, ..., s—1, kako#i-nu6o ysea §,
MONYHHEHHBIH y; U OTJIHYHBIH OT i1, OyIeT HEeBHCAYHMM; HO
torna mepeso Sub(To, T/, T”), rae T’— moauoe §-momme-
peso To u T” — nepeBo, cocrosiiiee U3 OIHOTO y3Ja §, Oy-
JeT [epeBOM HEKOTOpPOro BbIBOJA, HAYHHAIOMIErocs CHMBO-
JoM A W 3aKaHYHBAIONIErocs LENOUKol, -conepxaile
BXOX[EHHEe O, W 3TO JepeBo OyneT COAepXKaTb MeHbIIE
yanoB, uem To. anee, mpu i <j y3abl y; B y; HE MOCYT
6LITb HOMeYeHbl OIHUM M TeM Ke CHMBOJIOM, HHaue IepeBo
Sub (To, Ti, TY), tne Tt u T3 — poJnble y;- U Y;-NOAIEPEBb
Ty COOTBETCTBEHHO, TaKXKe Obl10 Obl AepeBOM BLIBOJA H3 A
Lenouky, comepxaulei o, W HMea0 Obl MewHblle Y3JOB,
uem To. IMostomy s << p(W); HO s ecTb Kak pa3 HHCIO
HeBuCAYMX BepinH To, T. €. LJIHHA COOTBETCTBYIOUIEro BHI-
Boja. Temepb MCKOMBIi ajJrOpuT™M OYEBHAEH — AOCTATOYHO-
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nepeGpaTb BCe BHIBOAH B I', JJIHHBI KOTOPHIX He 11peBOCXO-
aar p(W).

Hasosem BcmoMoratesnbHmll cHMBOA B-rpammatuku T’
GeCnNOAHLIM, €CIH M3 HEr0 He BLIBOAHMA HUKAKAS
Ie[IOYKa B OCHOBHOM ciioBape I\,

J1 eMma 4.7, Cywecreyer arzopurm, nosgoasrouui no
s00oid B-epammaruke T u awobomy ee 8CHOMO2ATEALHOMY
cumsory A pacnosnare, ssasercs au A 6ecniodusim.

HoxasareabcrBo. Ilyets I'= (V, W,1, Ry —
B-rpammartuka, n mns Hekotoporo cumpona A e W cyle-
CTBYIOT BBEIBOJABI, HauyMHaIOIIMecsd AAHHEIM CHMBOJIOM H 3a-
KaHYMBarouluecss uenoykamu B V. BosbMeM TOT U3 3THX BHI-
BOJOB, 4b€ NEPEBO — 0603HaUUM ero To— COXEPKHT MeHb-
e BCEro ysJOB (ecoH TakOe NEPEBO He OXHO, TO 6epem
ao6oe). [epeso Ty Gymer nmpocThiM. B camom Zene, ecuan
STO HE TaK, TO B HeM HaWmerca nyTb &), Oy, ..., O, TaKo#,
wro O; H Pr [IOMEYEeHbl ONHHM H TEM K€ CHMBOJOM H &, —
HEBHCAMHH y3ea; HO Toraa Aepeso Sub(To, T, T7), rae T’
u T” — nosnbie ;- u 8,-nonsepesnst Ty COOTBETCTBEHHO, 6y-
A€T colepKaThb MeHblIe Y3JI0B, ueM Ty, u TOXe Gymer Iepe-
BOM BLIBOAA, HaUHHAIOWIErOoCcs CHMBOJAOM A ¥ 3aKaHYMBaIO-
merocs uenouko# B V. Ilo semme 4.5 Bricora Ty He mpe-
Boiraer p(W), otkyaa mo seMme 4.4 MOXHO HaliTh BepX-

HIOI0 TpaHuUy mJjsg JJIHHB COOTBETCTBYIOLIIEr0 BLIBOJA.

HcKkoMBIfI aJropuTM COCTOMT, TakKuM o6pasom, B nepe6ope
BCeX BbIBOAOB B I', 1/MHBI KOTOPBIX He NpPEBOCXOLSAT ITOM
TPaHHIH,

[TockosbKy GecnioAHOCTL HAauaJbHOrO CHMBOJA B-rpam-
MaTHKU O3HayaeT MyCTOTY MOPOXKAAeMOro ei0 s3biKa, H3
JeMMBbl 4.7 BhITEKAaeT ’

Teopema 4.1. Cywyecreyer arzopurn, no3eoAsowul
no aro6otd B-epammaruxe T' pacnosunare, seiserca iu a3vik
L(T') nycrowm.

[lycrs I' =(V, W, I, Ry— B-rpaMmaruxa u Z < V. Cuwm-
Bon1 A< W Mb GyaeM HasbiBath Z-6€CNJOLH B M, eCJH
M3 Hero He BBIBOIMMA@ HHKaKas Ilenouyka B CJaoBape Z.
BykBanbHBIM nOBTOpeHHEM pacCyXmeHul, NPHMEHEHHBIX
IPH_J10Ka3aTe/IbCTBe JeMMbl 4.7, noay4aercs

Jlemma 4.7, Cywecrsyer arzopyrm, no3soasrouuil
no awoboll B-epammaruke T =(V, W, 1, R), awbomy cao-
sapro Z=V u aobomy cumeosry A=W pacnosuare, ae-
aserca au A Z-6ecnaodubinm,
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Hasosem BcnoMoraresbHbii ciMBOA B-rpammateku T
HEeYCTPAaHUMB M, €CIH OH a) 3aBUCHT OT HayaJbHOrO
CUMBOJIa HJIH COBHajaer ¢ HUM u G) He GecniomeH. B mpo-
THBHOM CJyuYae BCIOMOraTedbHbll CHMBOJL OyAeT Hasbl-
BaTbCd yCTpaHHUMB M. B-rpaMmmaTuky, Bce BCIOMOra-
TeJIbHBIE CHMBOJIBI KOTOPO# HeycTpaHuMbl, 6yJeM Ha3blBaTh
NpuBeJeHHOMN.

Jdevmma 48, [Haa ecakoi B-epammaruky T =
=(V, W, I, R), noposcdaioujeli HenycTol A3bLK, MOXCHO nO-
CTPOUTL IKBUBAACHTHYIO eli npusedexnyro DB-zpammaruxy
['=(V,W,I,R" rakyrw, uto W' =W u R'"=R.

JdokaszarteabcTso. M3 onpenenenuss sicCHO, YTO HH
OJMH y3€J OEpeBa IOJHOTO BHIBOJA HE MOXKeT OBITh moMe-
YeH YCTPAHHMBIM BCIOMOraTeJbHBIM CcHMBOJIOM. IlosTomy,
BLIGPOCHB M3 BCIIOMOTATEJbHOI'O C/I0OBaps BCe YCTPaHHMBIE
CHMBOJIH, & H3 CXeMBl — BCe€ OpaBUJa, COAepKallue 3TH
CHMBOJIBI B JI€BBIX WJIM IPaBBIX YacTAX, Mbl He H3MEHUM
MOpOXJAaeMoro rpaMmartukoit s3bika. Ilosyuenuwas Taxk
rpaMMaTHKa He o0si3aHa eille ObITb NPHBEAEHHOH *), HO
B CcJayuae HaJOGHOCTH K Hell MOXHO NPUMEHHTb TaKOe Xe
npeo6Gpa3oBaHue, 3aTeM TaK e npeoO6pasoBaTh CJELYIOLLYIO
rpaMMaTHKy ¥ T. A. DTOT mpolecc Korjaa-aubyas oGopserc,
TaK KaK Ha KaXJAOM [iare MOULHOCTb BCIIOMOFraTeJabHOIO
caoBapsa ymenbinaercs. ITockoabky asmk L(I') ue mycr,
B ONMMCAHHOM I[poLecce HUKOrjAa He OyaeT BbIOpOLIeH Ha-
Yya/bHBI{l CHMBOJ, H B KOHIIE KOHIOB NOJYYHTCA IPHBEIEH-
Has rpaMMaTtHka, skBuBaJjeHTHas I

Byaem Temepb Ha3biBaTh BCIOMOTATENbHBIH CHMBOJ
B-rpaMMaTHKA L HKJHYECKHM, €CJIH OH 3aBHCHT OT
camore cebsi. Mmeer MecTo

Jdemwma 4.9. [Ipusedennas B-epammaruka 6e3 npasua
guda A—B, 20e A u B —scnomozaresbHsle CumsoAbl,
T020a U T0A6KO To20a nopoxcdaer 6eckoHeurbll A3bLK, K020Q
x0Ta 6ol OOUH ee BCHOMO2ATEAbHbLYL CUMEOA ABASETCA YUK-
AUHECKUM.

NokasateabctBo. 1) [lyerb I' — nannas rpamma-
THRa W A — nuKJAndeckudl BcriomorarteabHbil cuMBod. Torna

*) CuMBOJ, HeyCTpaHUMBIH B CTapofi rpaMMaTHKe, MOXET CTaThb
yctpanuMbiM B nosofl. Hanpmmep, B rpammatuke T = ({a}, {/, 4, B},
1, {{>a, [--AB, A—a)) ycTpauuMulM CHMBOJIOM SIBJSIETCH TOJBKO B,
HO mocje usbATHA sToro cuMeoja W npaskaa I —AB cumson A Toxe
CTAHOBUTCA YCTPAlUMbIM,
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CYLLECTBYIOT TaKHe LEMOYKH @ W 1, 4To A - Ay, oTkyxa
r

ana moboro n==1, 2, ... umeer Mecto A ¢"Ayp". B Bu- 1
r

BOJe LEHNO4YKH (pAll) s A [IpHMEHAIOTCA MpaBuJa, conepxa-

e B MNPAaBHIX YacTAX BCHOMOraTteJibHLIe CUMBOJIBI; HO -

AJUHHBL [IPpAaBBIX YyacTeld TaKHX npaBua Goablire COIHHHUILBI

ITostomy ¢ 7 A. TTockoabky rpaMmmaruka T npUBeJeHHAA, .

apu A 5= [ (] — HavasbHBIA CUMBOM) HafifyTcs Takhe Ie-
TIOYKH § u 7, uTO [/ !i‘-gAn. Kpome Toro, naiinyrcs Takue

LeNnouky 2, 4, U, X, § B OCHOBHOM cJjoBape, uto A -z,
‘ r
(plfu, 1pl=rsv, gl?x, nlfy (I? 03HayaeT <«BHIBOAUMa

B I' U3 min coBmagaer c»), npuueM uv = A, [Tostomy npu
mo6oM n=1, 2, ... u3 I 6yner BbBOMMMA LemouKa w, —
= xu”zv™y (tak npu A=1I, npu A =1 umeem BMecTO
3TOr0 UEMOUKY U™2U™), H NPH M) 7= Ny UCHOUKH W, H W

Pa3uyYHKL. l "

2) Ec/in B rpaMMaTHKe HET HHKJHYECKHX BCIOMOTATe b
HBIX CHMBOJIOB, TO BCE€ JepeBbsl BBIBOJOB NDOCTH, M HX
YHCJO, a TeM GoJiee YHUCA0 BBIBOAMMBIX M3 HAYAJBHOLO
CHMBOJIA L[EIIOYEK, KOHEYHO,

Teo pema 4.2. Cyuecreyer arzoputm, nossorsoujuit
no atobod B-epammaruke T pacnosnare, s8asercs iu 3vik
L(T) koneunoim. ’

JloxkasarteasrctrBo. B cuiy Jemmn! 4.9 nag Bbi-
fICHeHUs1 BOIpOCa O KoHeuHocTH s3bika L(T') pocratouno
nepecrpouts I' B cooTBeTcTBHH C MeMMaMu 4.1 u 4.8, a 3a-
TeM [POBEPHTb BCE BCIOMOTATEJbHBIE CHMBOMB HA LHKIIHY-
HocTh (JemMa 4.6). '

Jlemma 4.10. [Hdaa awbod B-epammaruky T =
=(V, W, 1, R u ab0zo caosapa Z =V moxno noCTpouTS
B-epammaruxy, nopoxdarowyro sz Tlp,L(T')— {Al.

HoxasartenbctBo. B cuay geMMmbl 4.3 MH MoOxKeM
cudTath, uro I'— cranpaprnas Gunapuas B-rpamma-
tTuka. Hasosem cumBon A =W wucuesaomum, ecsn
oH He gaBaserca (V —Z)-6ecrtoaupim. Ilosmoxkum IV =
= (Z, W, I, RiUR,), rae R, nonyuaercs u3 R usmbaTuem
npasun sBufa A—a, ag Z, a Ry COCTONT H3 BCEBO3MOXK-
HBIX npaBua Buaa A — B TaKux, 4TO A/ HEKOTOPOro HCye-
satomtero cumBosa C cxema R copmepxur npasuio A — BC
BIH A—»CB, llokaxem, uto I — HyXHas rpaMMaTHKa,

§42] PACIIO3HABAHME [YCTOTH U KOHEUHOCTHM B-SI3BIKA (25

a) [lycts x & L(IV). Toraa, 3aMeHuB B MPOU3BOJILHOM BhbI-
Boje weroukn x u3 [ B [V xaxzoe mpHMEHEHHE MpPaBHJIa
Buga A — B, A, B W, npuMeHeHneM COOTBETCTBYIOLIETO
npasuna A — BC unu A— CB, mbl nonyyum BbiBOA B T,
3akanuuBamolyiica HekoTopoh ienoukodl Buxa ¥;C1x2Cs ...

oo %:Cix1yy, tae Cy, ..., C;—Hcue3amollue CHMBOJHI H
X1 ... X31 = x. M3 Hee, B CBOIO ouepejb, MOXHO BLIBECTH
B I’ LeOUKY BHJAA XjliXollg ... XiUiXitt, rae Uy, ..., U E

e(V —Z)* HO mpOeKIHs TaKOH UENOukH HA Z €CTb X.
Urak, xIlpz L (T), a nockosibky A ¢ L(I), uMeeM Takxe
x=Tlpz L(T)—{A}. 6) Iycrs x<Tllpz L(I)—{A}. Pac-
cmorpuM wenouky y < L(I') rtakyw, uro llpzy =x, u ne-
peBo T HEKOTOPOro BeBOZa Henouku y B I Beibpocuym us T
BCe y3Jbl, 06Jafalolue TeM CBOHCTBOM, YTO BCE «NIOC/AEAHHE
HOTOMKH» AaHHOro yama A (T. e. MOTOMKH, fABJSIOILHECS
BHCAYMMH y3JaMH) TNOMeueHbl cuMBoJaMu u3 V —Z, HO
cpeau «IOCHeIHUX NMOTOMKOB» y3Ja, MOAYHHAIOLIEro A, He-
KOTOpble MOMEuYEHbl CHMBOJAMH H3 Z, a TaKxe BCeX IMO-
TOMKOB y3JIOB, 06/aJaloluX 3THM CBOHCTBOM. fIcHO, 4TO,
BO-NEPBbIX, NPH 3TOM OyayT BulOpouIeHBl BCe T€ M TOJBKO
Te y3Jbl, CPeAn <MOCJHEeJHHX MOTOMKOB» KOTOPHIX HH OJMH
He IDoMeueH CUMBOJOM H3 Z, a MO3TOMY HA BHCAYHX y3Jax
NOJIyYeHHOro fepeBa OyleT «HAanucaHa» B TOYHOCTH Le-
louKa X, BO-BTOPbIX, MOJYYEHHOE AepeBO OyHeT NepeBoM
HEKOTOporo moJHoro BmBosa B IV. Mrak, re L(I).

BriBegeM H3 JOKAa3aHHON JEeMMbl Cjaeaylollee JOGONbIT-
HOe yTBepXKIeHHE.

Byaem wasmBath rpammatuky I =(V,W,[,R) 0606-
menno# Brpammatukoir (OBrpammartrukoi),
ecld Kaxkioe ee mpaBuao umeeT Bui A —a, rie A=W,
o e (VUW)*. fabik, nopoxnaemnii OB-rpammarukol, Oy-
Jem HasbiBaThb OB-13B KO M.

Teopewma 4.3. Jaa scaxoi OB-epanmaruku T' momxno
noctpoute B-epammaruky I’ taxyio,uro L(I') =L (T')—{A}.

INNokasarteabcTBO. Jlo6aBuB K OCHOBHOMY CJO-
papio Vi OB-rpammaTuku I' HOBBI CHMBOJ C H 3aMEHUB KaXK-
goe mnpasuwio buia A—A npasuioMm A= ¢, noaydYHM
B-rpammatuky I'. Takyio, uto Ilpy L(Ic) = L(I"). Ocraetca
BOCTIO/Ib30BaTbea seMmoft 4.10.

(TTosie3Ho CpaBHHTH 3Ty TEOPEMY € Pe3y/bTaTOM ynpax-
nenus 3.18.)

W3 teopembt 4.3 BMecTe ¢ JeMMOA 4.2 moayuaem
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Caencrsue. Qazn 6caroi OB-epammaruru T moxcro

nocrpoursy sxsusarentryro et Ob-epammaruxy T raxyro,
4TO npagobie 4acTu ee npasus He cOBePiCaT HAYANLHOZ0 CUM-
804G U BCAKOE ee npasuao, Aegas 4acTo KOTOPO2O OTAUY-
Ha OT HA4AAbHO20 CUMBOAQ, UMEET HeNYCTYIO NPABYIO 4ACTb.

Teopema 4.4. Fomomopgproii 06pas 4106020 OB-1361-
ka ecto ObB-asoik. ITpu atom das A060i Ob-epammaruxu
C OCHoGHObLM ca08apem {ay, ..., an} u a06blx n yenouex
Yi, .., Yn 8 NPOU3BOALHOM cAOBape Z MONHO NOCTPQUTL
OB-epammarury, nopoxdapuyo A3vik P(L(T)), eoe
Y — 2omomoproe orobpaxcenue, onpedessemoe ycaosuem
lp(ai)_—"yi’ [= 1) ceey N

JoxasaTeabcTno. [lyete  T'= ({a, ..., an},
W, I, R). Be3 orpanmuenuss o6MHOCTH MOMKHO CUHUTaATh, YTOQ
({ai, ..., a,} UW)NZ=¢. Monoxum I"=(Z, WU{a, ...
ves @, I, RUA{a >y, ..., @n—>Yn}). IV ectb OB-rpam-

Marika, u L(IV) = $(L(T)).

[lonesHo sameTuTh, yTo MOHATHE AepeBa BuiBoaal MoK IO
€CTECTBEHHbIM  00pa3sOoM  pacOopoCTpaHUTb  Ha cayvai
OB-rpammatuku. Hwmento, paccMOTpUM IPOH3BOJILHOE Je-
PEBO BLIBOAA UENOYKH y u3 cuMBoaa B B rpammaruke T,
HCMOJIb30BAHHOH B J0KA3aTe/NbCTBe TeopeMmbl 4.3, u ycTpa-
HHM 43 HEro BCE BUCAYME Y3JIbl, IOMEYCHHBIE CHMBOJIOM (.
Besikoe nosyuennoe tak P mepeso Oy/net, no onpeneseHuio,

AepeBoM BbiBOAa Uenoukd [Ipyy w3 B 8 T (V — ocHosHOR .

crosapb I'). MokHO 6bLIO Gbl ONpefENUTL IePeBo BLIBOAA
H npamMo mo BuiBoAy B OB-rpammatuke (u naxe B OHC-
rpaMMaTHke — CM. ynpaxHedue 3.18), HenocpeacTBeHHO
0600wuB onpenesnenne u3 § 3.1; 310 npegocTaBaseTcs uy-
TaTesio. Bucsiune ysnbi ¢ HeTepMuHAMBHEIME *) MeTKamu 6y-
AYT TOTAA COOTBETCTBOBATH TOUKAM IPHMEHEHHS MPaBHJI
Buga A— A (14s NpoU3BONBHBIX OHC-rpamMMatuk - npa-
Bua BuAa EAn — En).

OvueBunneiM 06pasom pacnmpocrpansieTcss Ha OB-rpam-
MaTHKH ¥ NOHATHE OJIHO3HAYHOCTH (CM. cTp. 83).

§ 4.3. HeoGxonumble ycnoBus GecKOHTEKCTHOCTH

Korna my:xHo n0kasath, 4To TOT win HHOR ALK He sip-
JaeTcs GECKOHTEKCTHBIM, 4AaCTO OKA3BIBAETCSH MOME3HON Ciie-
ayoinas

*) CM. cHocky **) Ha crp. 27.

§ 4.3 HEOBXOOVMBIE YCJOBUA BECKOHTEKCTHOCTH 127

Teopema 4.5. Jaa awboeo Geckoneunoeo b-aseika
L naddyrca Takue HATYpPAAbHbIE HUCAQ T U S, agppexTusro
onpedeasemvie no nopoxcdaroujeti L P-epammamfce, 4TO
aobas yenouka w & L, dauna koropoli 6osvuie r, moxcer
6oire npedcrasaena 8 sude

)] W == XY 1RY2X2,
ede: (a) yiye 7= A (6) |yi2y21<<s; (B) npu atobom n=1,
2, ... yenouka w,= X yi2ysx, npunadiexur L.

HDokasarteabcTBo. IlokaxXeMm cHaya/aa, 4TO €CJH
I =(V, W, I, R)— B-rpammatuka 6es npasua suna A — B,
A, B W, to nas mo6oi nenoukn w & L(I') raxko#, uro
HH OJHO ee JepeBO BhIBOJA He MOXeT OHTb MNpPOCTHIM,
uMeeTcs npenacrabiaenue Bupa (1), yZIOBJIETBOPAIOLIEE yCTIO-
pussM (a) u (B), a TakXKe ycuaosuio: (6") M1 HEKOTOPOTO
cumBosna A & W cymecrsyer (4, Y12Y2) -IEPEBO, BHICOTA KO-
toporo He mpesocxomut p(W)-- 1. ﬂeHCTBmPJIbHo, n¥CTb
w — nenouka, o6jajaionias yKasaHHBIM CcBoHCTBOM, T —
Kakoe-1u60 ee nepeBo BbiBOAa W C — HHIAyUupyeMas ITHM
JepeBOM CHCTEMa COCTaBJAIOMHX A1 ©. B mepese T Hal/;l-
LyTCA NBa PAasIMuHBIX y3da o ¥ [, NOMEYCHHBIX OAHHM
TeM e BCIIOMOTaTeJqbHbIM CHMBOJOM A M TaKMX, YTO H3 o
B B uier nyTs. O6o3naunm coctapasiouue cucteMb C, npo-
HCXONSIIME OT Y3J0B ¢ M P, — TOUHEe, OTBeYalollue HM
HOJLENOYKH W — 4epe3 4 U 2 COOTBETCTBEHHO. Ilnﬂ_ nogxe-
ISIUEX LETOYeK Xy, Xp, Yi, Yz HMEEM, OUEBMIHO, U == Y\,
W = XUxs = X1y12yeXe. Ecam U’ n (,J — COOTBETCTBEHHO
nonusle o- ¥ P-noasepesbs T, To U’ ecrtb (A,u’)-m[ejpei(_)
u U” ectw (A, z)-zepeso. HOJIO}KI/}/M ,Ul = U, Uy =
= Sub(U,;, U”, U’), Us=Sub(Uy, U",U") u 1. L nﬂim
gaxgoro n=1, 2, ... U, saBasercd, oueBHnHo,, (A, ylzyz).
nepesoM. IlostoMy mepeBo Ty == Sub(7T,U’, Un) ;:qc;;
(I, x,yt2y}x,)-Aepeso, T. €. IepeBo BLIBOAA LeN
xyrzyix, B T. Mbl nonyuyuan, Takum o6pa3oM, npeacTas-

jgenue uenouku @ B Bupe (1), ypoBJeTBoOpsioinee YCJI0-
Buio (B). BuinosHeHne ycnoBus (a) BbiTEKaeT H3 TOTO, UTO
T ne umeer npasua suga A— B, A, Be& W. Uro Kacaercs
ycaoBua (6°), To oHO GyAeT BBHINOJHATLCH, eCiH U’ — xBa-
3UNpPOCTOE epPeBO (JIeMMau4.5). Ecan U’ — ne kBasunpo-
CTOe AepeBo, TO B HeM HafilyTcs HBa Da3/HYHBIX Y3/ aé
W B;, OTIIMYHBIX OT KOPHs, MOMEUYEHHBIX OJHHM H TEM XK
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BCIOMOraTeJNbHbBIM CHMBOJIOM H TaKMX, YTO U3 o) B P; HAET
nyTb. MEI MOXeM Telepb 3aMEeHHTb B HalIeM . PacCyX AeHHU
o ¥ B Ha oy H PB1, U €C/IH NOJHOe o) -oAnepeso I KBasu-
IpocToe, TO yciosue (6°) GyneT BHINOJHATLCS; B MPOTHBHOM
ciyyae MBL 3aME@HHM a M (3) HOBBIMH Y3JaMH oip H P2 U T. I.;
NOCKOJIBKY B 9TOM IPOLECCe BHICOTH NOALEPEBLEB GYAYT
yMeHbliaThCs, OH paHO MJH N03JHO o6opeercsa. Hrak,
Hallle BCIOMOTATENIbHOE yTBePKAeHHE AOKA3aHO. :

[Tyers Temepb L — Geckoneunbiii B-sa3pk. ITo jemme 4.1
cyuecrByeT B-rpammaruka I'=(V, W, I, R) 6e3s npasua
Buta A— B, A, B W, rakas, utro L (I')=L. Ioaoxum

W)=np, =
p{W)=np HA[;nj‘;(ER]Iq:I g.. B cuay semM 4.4 u 4.5

ILJI?IH& BriBoJa B I', HMermouero NIpoCTOE AepeBO, HE MOXKET
gh—1,

F—, B TO XK€ BpeMs HHKAKYIO

HelOUKy ©@ HeJb3sl BhBecTH B I' MeHee uyeM 3a
maroB.  ITosToMy Iemnouka,

gp -1 .
g- =T -+ 1, He Moxer o6aafath B ' IpoCTHM IepeBoM
BHBOAA. TOUHO Tak Ke 3aKJiouaeM, UTO ecCJ/H HEKoTOpast

nenouka # Ajs noaxopsmero A< W umeer (4, u)-nepeso

, ‘ . P
BHICOTH, He lipeBocxonsumed p 4+ 1, 1o | u | g-g—g;—l—l + L.
g’ —

IIPpEeBOCXOLAHUTh YHCJA

Jw|]—1

JJIHHA KOTOopoH 6ouJble

p+1 ’
ITostomy, nonox{m;r=g-—11 +1u s=g-5i—;l_|_ 1,

g g—1

MBl IOJIy4aeM [/ INpOU3BOJMbHOM HemoukH w & L(T),
[w|>r, npencrasnenue (1), yooBJeTBOpSiOLIEE YCIOBHIM
(a), (6), (5). |

CanencrBue. Muowecrso Oaun yenosex B-azeika
A4ub0  KOHe4ro, aubo colepacur apupmerudeckyro npo-
epeccuto. o

M3 atoro cneACTBHA BHITEKAET, B YaCTHOCTH, YTO 3BIKH
npumepa 13 u3 § 1.3 u npumepa 1 u3 § 3.4 ne Geckon-
TeKCTHBIE.

IlpuseneM npuMepnl mpuMeHeHusi TeopeMbl 4.5 B cay-
yasx, KOrja CAeACTBHEM BOCHOJb30BAThCS HEJb3sl.

Ipumep 1. Iyers L — a3k npuMepa 10 us § 1.3,
Ecin 661 L 6Bl G€CKOHTEKCTHBIM, TO AJsi BCAKOIO J0CTa-
TOYHO Goublioro £ u Jo6oro n=1, 2, ... 0pu Noxxoxs-

WHX &, X;, X3 Y1, Yo 2, Y1Yo 7= A, MBI HMesH Obl a*btgh =

e

§ 4.31 . HEOBXOJUMBIE ' YCJIGBHSA BECKOHTEKCTHOCTH 199

. Routy — alhtpt kpkak
=X, ,2Y Xy X Y[2Yyjx,= a'b'a’. Ho ecan B nenouke a b*a

KaxJas U3 NOoAlleNouek Y, H Y, COCTOUT TOJBLKO H3 a4 HJH

TOJNBKO H3 b, TO HH IPH KakoM n > | uenouka x,yfzysx,
He MoxeT uMeTh Buia a'b’a’. Ecsu xe, Hanpumep, y co-
2,42
Aep:KUT U a U b, TO yXKe lLenouka xyizy;x, OyAer colep-
*KaTh NOAleENOYKy Buaa ba’b.
Ilpumep 2. Ilyerb L —s3uik npumepa 11 us § 1.3.

Naa mobora k=1, 2, ... uMeem afatbafate L. Ecn
L — B-si3bik, To Hafijerca s> 0 -Takoe, 4TO AJA JOGOro
JlocTaToyHo OGoJbinoro kB H Joboro n=1, 2, ... 6yleM

HMeTb NIPH NOAXOHAWHX X, X3y Y1, Yor 2
— akakbakak — ‘
w, = afatbakal = xy,2y,x,,

w, = xyteypx, =L, |yzy,|<s.
Ho ecau Lenouka y2y, He COZEPKHT BXOXAEHHH b, TO
yxKe @, He OyAer AeJHTbCs BXOXJeHHeM b momosaM H,
3HayuT, He Oyler npuHanJdexatb L. llemouru y; u y, He
MOTYT Cofep¥kaTb b, HHaue B w, Ob0 Ob He MeHee n
Bxokzienuii b. Hrak, BxoxieHne b OJKHO coAdepKaThCs
B 2; MO3TOMY NIpH k >=s — | lemnoyka y; AOJKHA COCTOATh
TOJNBKO H3 dy, a Y, —TOMbKO H3 a;. Orcoga w,=
= akalthbaitlak, rne I =|y |, l,=|y,| Ho akakth =
# althak,

Mpumep 3. [ycrs L = {anbrarc™|m,n=1, 2, .. .}.

. C nomowpbio JjgeMMbl 4.10 3TOT mpuMep CBOJUTCH K IpH-

mepy 1. ‘
Yro6nl CPOPMYJIHPOBATH APYrofl KpuTepHi GECKOHTEKCT-

HOCTH, BBEIE€M B pPaCCMOTpPEHHE A-MepHble BEKTOPEHI, KOM-
MOHEHTAaMH KOTOPBIX CJyXaT IleJble HEOTPULlaTeJbHBIE
ypcaa; AJAA KPaTKOCTH OyAeM TOBOPUTb NPOCTO O BEKTO-
pax. Uucao n Oyner Bce BpeMs CUMTATbCH (HKCHPO-
BaHHBIM.

Ha3zoBeM MHOXeCTBO BEKTOPOB M JHH e HBI M, €Clu
CYLIECTBYIOT BEKTOPHI @y, ..., Gs P (s =0, 1, ...) Takue,
gto M = {ma;+ ...+ Mo+ B|my, ..., ms=0, 1, ...}
(C/103KeHHe BEKTOPOB H yMHOXKEHHE Ha YUC/IO MMEIOT O6bIY-
upifi  cmbica.) Koseunyio  mocaefoBaTeNbHOCTB (o, ...
...s Qs P) Oymem naswBaTh 6a30# M. MHOXeCTBO Bex-
TOpPOB, sBJsIONleecs OObENMHEHHEM KOHEUHOro  4ucJa

5 A. B. I'naakuil
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JIMHEfIHbIX . MHOXKECTB,  Ha3bLIBAETCA MNONYyJAHHEH HBIM.
b asa noaynnnefiHOro MHOXeCTBa €CTb, IO ONPENE/EHHIO,
cuctema 6a3 ero JHHeHHbIX caaraeMblX. ITyctoe MHOXKeCTBO
_Takxke OyneM CUMTATbh NOJYJNHHeHHBIM (¢ MycTOl Gasoi).

~ Haa npoussoabHoro saswika L B caoBape {ay, ..., ap}
OyneM oGosnauaTh 4yepes K(L) MHOXKECTBO BEKTODOB

(i vvey k) B (xS L&I X =y & ... & %] =F,)),

rae | x|, osHauaer | x|, .

Teopema 46. Hasa arwboeo B-aseika L muoxcecrso
K (L) noayaunetino u eeo 6a3y mOMHO HAUTU 3PdesTusHo
no b-epammaruxe, nopoxcdaroued L.

Hokxasareabctso. Ilyete T=(V,W,[,R)—
b-rpammaTtuka m T — nepeBo Buiofa B I'. Bygem o6o3Ha-
yaTh yepe3 M(T) MHOXKeCTBO BCeX TeX CHMBOJOB H3 W,
KOTOpble BCTpeyaloTcst B T B KayecTBe METOK NpPH yaJjax.
Has nponssoabHoro M=W paccmotpum muoxectBa U (M)
u B(M), cocTosiiHe COOTBETCTBEHHO U3 BCEX Te€X IEepeBbeB
BeiBofa T, ana koropuix M(T)= M, n Bcex Tex uemnouex
x e V¥, nas kotopuix cyuiecrsyor ([, x) -neper/t_,ea, OpHHAJ-
aexamue A(M). Tlonomum Takke € (M)= K(B(M)).
HaM pmoctaTouHo yCTaHOBHTB, 4TO A8 Kaxgoro M= W
mHoxecTBo € (M) nosmynunefiHo, W ykasathb cmnocol Haxo-
KAeHHS ero 6asml. .

Has M = & yreepxaenue tpusuaibHo. Ilycte M = W
.He MYCTO U YTBEpXK/JEHHE JOKa3aHO M BCEX COOCTBEHHBIX
-NOAMHOXeCTB M; mokaxem ero aas M.

Bynem wuasbiBaTh (4, x)-ZepeBo TepMHHAJIbHBIM, eCJH
xe&V*. IlpaMbIM ajeMenTapHbM npeo6pa3oBanneM (. 3. m.)
TepMuHanbhoro (A, x)-gepeBa T Ha3oBeM ollepaluio, mepe-
soaaumyto T B Sub(T, T’, T”), rne T’ — HekoTOpoe npocroe
‘TepMHHAJIbHOE TOJHOe noagepeBo T, a T” — kBasumpocroe
TePMHHAJbHOE JepeBo, cojepxaliee 77 B KauecTse Co6-
CTBEHHOrO MoJsHOro nojajxepesa., Onepaluio, o6paTHYIO 3TOH,
6yneM Has3wpBaThb OGPATHEIM 3JIeMeHTapHBIM mpeobpa3oBare-
JaeM (o.3.1.). IT. 3. n. onpenensiercss napoi gepessen I7, T”;
KaX/[IOMY IL.9.11. T Mbl CONOCTAaBMM BeKTOp A(m), ompege-
-JaeMblii cienylomuM o6pasom: ecan I’ ectb (B, 2)-nepeso,

/4
a T” — (B, y1zy») -nepeso, 10 A(n) = (|ywel1, ..., |Yiy2|n).
‘BceBO3MOXHBIX II. 3. [1. HIMEETCHA, OYEBHUIHO, JIMIlb KOHEUHOe
qHCI0; Mbl 0003HAUUM HX Ty, .,., fig
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Jlna npoussBosibHOro TepMunaabHoro (/, x)-nepesa T no-
noxum x(T)=(|x|y, ..., |x]n).
- Hasosem nepeso T & % (M) munumanbubiM 1-ro poaa,
ecJd K HeMY HEeNpUMEHHMO HHMKaKoe 0.3.1I., H MHHHMaJb-
HbIM 2-TO pOJa, eC/ad HEKOTOpoe O.3. M. Mpeobpasyer ero
B JepeBo, He npuHamiexatlee UA(M). OuennpHo, BCsKOe
T = %A (M) MOXKHO NMOJYUHTb H3 HEKOTOPOrO MHHHMAJBHOrO
AepeBa l-ro iy 2-ro poja MOC/NENOBATENbHBIM MPHMEHe-
Huem m.3.0. ITosromy @ (M) npexacrasiserca B BHAE
{nd () + ...+ nh(m) + %(T) |T — MunuMasnbHOE AePeBO
1-ro uau 2-ro pona}. [TocKoNbKy 4HCIO MHHUMAJbHBIX Je-
pesbeB 1-ro poga KOHEUHO, ZOCTATOYHO [0KA3aTb MOJIYJIH-
nefiHocTs MHOXectBa @’(M), oramuatomerocs ot € (M)
TeM, 4To B KadectBe I OepyTcs Julllb MHHHMAaJbHblE [e-
pesbst 2-ro poga. Ho oueBuaHO, UTO €C/H MHOMXKECTBO BeK-
TopoB D, HOMTYAMHEHHO, TO MHOXKECTBO Dy = {ma, +...
vt nsas+BIBED; Ay vl ne=0, 1, ..}, e 0, ...
..., Oy — 3aJaHHbI HAa6Op BEKTOPOB, TaKKe NoJyJJAHHEHO,
npuueM Gasy Dy MOXHO HailTh 5(PEKTHBHO MO 6ase D,
W BEKTOPaM i, ..., Os. VITak, € (M) Gyner nonyanHeHHLIM,
eCJH TAKOBBIM oKaxercsi Muoxectso Go(M)= {x(T)|T —
MHHHMAJbHOEe IepeBo 2-ro pojaa}, a NOCKOJbKY BCE MHHH-
MajbHble AepeBbs 1-T0O poja M Bce I.3.M. MOTYT GbITh
noctpoedsl 3 dEeKTHBHO, /I HAXOXKAeHH: Gasbi € (M) no-
cTaTouHO yMeTh crpouth 6asy €o(M). Ho €o(M) npexn-
cTaBadeTcsl Kak o6befMHEHHe KOHEYHOro HHC/Ia MHOXKECTD
puaa  {Mo) +x(T)|T= M}, rae wni— puKCHpoBanHOE
n.s. 1 # M — QuUKCHPOBaHHOEe COOCTBEHHOE fIONMHOXKECTBO
M. TloaynuHe#iHOCTb TaKOrO MHOXKECTBA CPasy ClelyeT H3
N0J1YyTHHEHHOCTH G (M), u 6a3a ero oueBHAHbIM 06pasoM
crpoutca no 6aze € (M').

3ameuanne Ecau caoBapb OJHO3/IEMEHTEH, MOXKHO
OTOKJECTBASATL KaK LENOUKH, TAK H BEKTOPbHl C HATypasb-
HeiMH uncaamu. IloaynunefiHoe MHOXeCTBO OyaeT TOraa
o6BeayHeHeM KOHEUHOro uuc/ia apupMeTHuecKHX mporpec-
cuit u Koneunoro mHoxecrBa. Ho Takoe MHOXeCTBO eCTb
A-aspik (mpumep 3,6) us § 1.3). Takum ob6pasom, Bes-
Kufl DB-A3biK B OLHO3JEMEHTHOM CJOBape aBTOMATHBIA.
Cgepx Toro, no B-rpamMmaTike C OLHO3.1EMEHTHHIM OCHOB-
HbHIM C/IOBapeM 3KBHBaJeHTHas el A-rpaMMaTHKa CTPOMTCH
s dekTHBHO, : , ,

5‘
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JlokaxeM -Tenepb elle OJHO YTBEPKICHHE, POACTBEHHOE

TeopeMe 4.5; OHO OCOGEHHO NPUTOAUTCH HAM B CJeAYIOILEM
naparpadge. ,
v uT eopema 4.7. laa aobozo Geckoneurozo B-asvika L
Hatderca Takoe HATYPAAbHOE HUCAO S, 3peKTuBHO onpe-
deasemoe no nopoxcoaroweli L B-epammaruke, uro, kakogol
6oL Hu Gbiau yenouku x, y, z Takue, uto xyz = L u |y| = s,
HenouKy y MmOXNCHO npedcTasuTy 8 sude Yy = i 0y, TAK, 4TO
U= A u aubo a) yenouka xy, npedcraguma 8 gude xy, =
= X\Uxy, 20e x,u"xgv"yez =L npu aobom n=1, 2, ...,
Aub0 0) yenouka Y,z npedcrasuma 8 6ulde o2 = 2,W2y,
2de xy,vrziwr2y = L npu awbom n=1, 2, ...

HokaszateabctBo. [lyete TI'— BerpaMmaruka,
nopoxpaawomas L, u myctb g ¥ p — COOTBETCTBEHHO MAaKCH-
MYM JUIMH NPaBbIX YacTeH HPaBHJ» H MOLIHOCTDL - BCIIOMOTra-

- resbHOro ciosaps T. [Monoxum s = 2(p + 1)- g2%»+h, Pac-
CMOTPHM LEMOYRY XYz & L rakywo, uto |y|=s. Ilycte T —
HEKOTOpOe /IepeBO BbIBOAA 3TOH uenoukw B I' u C — coot:
BETCTBYIOLIAs CHCTEMAa COCTABJAOIUX. IT0CKOMbKY mupHHa
CHCTeMBI C He MpeBOCXORMT g, Mbl MOXeM 1o JemMe I1I.1
HalTH TakKue TOUKH O << ... << Gpi1 << ﬁpé <...<<Pi

uenouku xyz, 4to [oug, fil, ..., [@psr, Bprl EC n mmbo
o §< Qpil H A, ..., Opti~— TOUKH OTpe3Ka y, anbo
pr>"...>Bpt1 4 B, ..., Pp41 — TOUKM OTpe3xa y. Ilycrb

N7 ONPE/CTEHHOCTH HMEET MECTO MepBoe. B cuay BriGopa
yucna p Hafayted takne i, f, 1 <<i<<j<{p-1, uro yaamr
Ay u Ay nepeBa T, OT KOTOPBIX NPOHCXOAAT COCTABJSIOLLHE
[ees, Bs] 1 [ewj, B;l, moMeuensr ogHuM u Tem ke cumBoJoM B.
O6osnaunM nonubie A;- u Ap-noanepesbs AepeBa T uepes
Ty n Ty coorsercteenno. OueBunno, Ty ecTb nopaepeso I;
nostomy, ecmu Ty — (B, t)-nepepo u Tz — (B, f5)-aepeso,
TO fp — MOAUENOUKa f; W LeNoYKa Xy2 NpeAcTaBUMa B BHIE
xyz = x'vtywz,, THe Viw =1{; W OTPE3KU U, fo, W U 25
HAYUHAIOTCA B TOUKAx a;, &;j, P;j+ 1 u B: + 1 coorBercren-
HO (3Zecb JONylleHa BOJbHOCTb B 06o3HaueHusx). [lo-
CKOJMBKY o; < o; H 00e 3TH TOUKH pAacCIOJOXKeHH B OT-
pe3ke y, AJd NOAXCASIIIMX Y| U Yp HMEEM Y=y VYs, X' =xy,,
lowz2y == yoz; HpH 3TOM U~ A. Ecium Ttenepb MNOJOXKUTH
U =T, Upyy=5Sub(U,,Ts T)), To npu Ji06OM #n =
=1, 2,... U, 6ymer (B,v"twn")-nepesoM, a T, =
= Sub(7, T\, U,) Gymer (I, xy,u"t,w"2,)-N€PEBOM, TJie
| — navanbrblt cuMBost I', Tak uro xyvtlw"zz < L. Ta-
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kM 00pas3oM, MOJIOXKHB 2y == f3, MOJyYyaeM HCKOMOe npe-
cTaBJeHHe. :

IMpumep 4. IHycrp L= {arba™|m, n=1,2, ...}
m << n}. Teopempl 4.5 u 4.6 K A3blKy L HenpuMeHHMBI;
neficTBuTeNbHO, TpeGyemoe Tteopemo# 4.5 mnpejacraBleHHE
Hernouky arbma™ moJayyaercs npu X, = ar~l, yi=a, 2= A,
yp="5b, xp=>0br"'am, u K(L)={p-(,1})+q-(2 1)+
+ (@2, Dlp, g=0,1,..}. B 10 ke Bpems Teopema 4.7
103BOJIiET YCTAHOBHTb, 4T0 L —ne B-asbik. MmeuHo, ecau
6b Uemouka antbma™, m < n, Honyckasa Tpebyemoe 3ITOH
TeopeMoil MpeACTaBJeHHe Npu X = a"b", y=a™, z=A,
TO UENOYKa 4 WJIH W BO BCAKOM ciaydae coctosna Obi nubo
HeJUKOM u3 a, au6o ueJnkoM u3 b; HO ecam Obl OHA NpPH
9TOM OblAa NMycTa WJM COmepkKanach B 4, TO A3bK L co-
jepxkan 6bl MOGble LENOUKH BHAa ambma™tie, rue ¢ > 0—
mocTosinHast W i=1, 2, ..., a B NpoTHBHOM cuyyae B L
HamJach Obl Henouka BuIa aPbia’, rae p #+ 4.

JlanbHefimMe MpPUMEPBl CM. B ympaxHenusx 4.9 n 4.1

3ameuanue. Jlerko BHIeTb, YTO MOJYy4YeHHOE B JO-
Ka3aTeqbCTBE TeopeMbl 4.7 mpejacTaBieHne obsanaer cie-
AyIOUIMMH CBOMCTBAMH: a) CYLUECTBYeT CHCTeMa COCTaB-
asomux C [OerNoYKH Xyz2, OTBedaiollas HEKOTOpOMy ee
nepeBy BbiBoAa B I' u coaepxkaluas OTPe30K UXqV, COOTBET-
€TBEHHO vz w; 6) IJA KaXKJof LEeNOYKH X1U"X2U™Ys2, COOT-
BETCTBEHHO Xy 0"2,@w"2, n=1, 2, ..., CyulecTByeT CH-
cTema cocrasisiiouiux Cp, OTBeUaroLlas HEKOTOPOMY JepeBy
BLIBOJlA TOfl Lemouku B I' u coiepxamas Mo6oi OTPe3oK,
MOJIyueHHBI!l M3 NPOH3BOJbLHON COCTABJIONIEH CHCTEMBI C,
comepKamel OTPe30K uXxev(vz1w), 3aMeHOd 3TOro OT-
pe3ka Ha u"x0"(v"Z1W"); B UYACTHOCTH, CaM OTPE3OK
unxyun (vnzywn) npusaanexur C, (Kak ¥ BCe OTPE3KH
Wizovi, COOTBETCTBEHHO Viziwi, [ << n).

B sakaoueHde naparpada KOCHeMcs Bonpoca O 3aM-
KHYTOCTH KJacca DB-f3bIKOB OTHOCHTEJbHO OCHOBHBIX Ome-
panui. o
Teopema 4.8 a) Kzracc B-asvikos spgexTusno san-
KHYT OTHOCUTeAbHO onepayuli 06veOUHEHUR, YMHONEHUA,
ycewennot utepayuu u nodcranosku; 6) Kaacc B-asvikos
He 3aMKHYT OTHOCUTEAbHO Onepayuil nepecedenus, 6biuu-
TaHUR 4 83ATUS OONOAHEHUR.

NokaszaTeabcTBO. a) KOHCTPYKIHH, HCIOMb30+
BaHHble B JOKasaTesjbcTBe TeopeMmbi 1.1 A o0GbedHHEHHA
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H yMHOXeHHus, B NPHMeHeHHH K DB-rpammaruxam  naior
cHoBa B-rpammartuku. I'pammarnka, nopoxaawman L(I')+,
nosnyyaerca u3 B-rpammaruku I', ynosiersopsiomei Tpe6o-
BaHHMIO. JemMbl 4.2, noGasaennem npasuna /—s [l (I — ua-
YaJbHblA cHMBOJ). JlOKa3aTe/beTBO N5 MOACTAHOBKH Npe-
HocraBasieTcs yuTatesio. 6) HesamxHyrocTs Kaacca B-s3mbl-
KOB OTHOCHTE/BHO  MepecedeHusi CJeAyeT XoTs Obl K3
npumepa 6 §1.3unpumepa | nacrosimero naparpada, mo-
ckoibKy {ambnar|n=1, 2, .. }={anbram|m, n=1,2, ..}
N {ambman|m, n=1, 2, ...}. He3aMKHyTOCTb OTHOCHTEJb-
HO BbIUMTAHHS W B3ATHS AONOJHEHHS BHITEKAET U3 3aMKHY-
TOCTH OTHOCHTEJIbHO OObEJHHEHHS M HE3aMKHYTOCTH OTHO-
CHTEJNBHO NepeceyeHus. ,

H4ol§1013011y JEBOTO H NPaBOro MAENEHHUS CM. yhpaxkHe-
Hue 4.12.

i

§ 4.4. HeoxHo3HaunoCTh

Hyers I' — npousBosnbras B-rpammaruka. B cuny pac-
CYXJICHHH, IPUBEJEHHbIX B KOHIe § 4.1, MHOXecTBO pasany-
HBIX TOJIHBIX® BRIBOJOB B I' pacmapaercs Ha MONapHO He-
nepecexalouecs: KJacChl, KaXKAblH H3 KOTOPHIX OTBeyaer
OHOMY JiepeBy BLIBOJA; pas/WuHMe MeXJIy BBIBOAAMH, NpPH-
HaJUleXKalluMid ONHOMY KJacCy, B H3BECTHOM CMBIC/IE He-
cymectBenHo. Ilostomy BBenenuoe B § 3.1 momsitue onmo-
8HAUYHOCTH NpHOGPETaeT B JaHHOM cjydae OCOGEHHO Mpo-
CTOM CMBLIC/: OJHO3HAaYHasA B-rpaMmaTuka XapaKkTepusyeTcs
TeM, YTO B Hell Kam/aas IeNoyYKa MOPOXKIAEMOrO A3bIKA BbI-
BOAMMA, MO CYIIECTBY, €AHHCTBEHHBIM cnocoboM. (Has
npousBonbHbix HC-rpaMMaTHK 9TO He Tak — cM. ynpax-
HeHue 4.5.) _

Ecnu  HekoTOpHI/ 513bIK MOPOXKAAETC HEOAHO3HAUHOM
B-rpaMMaTuKO#, TO AJ Hero, BoofIe roBOpPA, MOXKeT Haii-
THCb Apyras bB-rpamMmaTtnka, siBasiomasics OZHO3HAYHOR.
(Hanpuwmep, aswik {a"b™|m, n=1, 2, ...; n<< m < 2n}
NOPOXK/aeTCl HeORHO3HAYHOH DB-rpaMMaTHKON cO cxemou
{{—alB, | >aB, B—b, B~ bb} u oxnosnaunoii B-rpam-
MaThkoi#t co cxemolt {/—albb, [—abb, I A, A—aAb,
A —.ab}.) B CcBA3H C STHM eCTeCTBEHHO BBECTH caenywoilee
nousitve. bB-aswik (coorBercTBenno OB-s3biK) HaswBaerca
ONLHO3HAaYHBIM, €CAH CyllecTByeT XoTd OH OAHA noO-
poxjarouias - ero oAHosHayHaa b-rpamMartuka (coorser-
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creeno OB-rpammatuka). B npotusHom cnyyae B-si3nik
Ha3blBaeTcd HEOLHO3HAUYHHBM (HJA4 CYI(eCTBEHHO
HeOoOLHO3HauHwM). Llenp uacrosiulero naparpada—
yKa3aTb NpUMephbl HEONHO3HAUHBIX B-s13bIKOB.

Mpumep 1. Tlyere L,={a"b"c™|m, n=1, 2,...},
Ly={a™b"c"\m, n=1, 2, ...}, L=L,UL,. $3wmKk L no-
poxkIaeTcsl, HampuMep, rpaMMaTHKol co cxemoil {{ — A,
[— A2, AI —> AIC, Al —-> BIC, Bl - aBlb7 Bl —> ab, Ag"'—) aAQ,
Ay—>aBy, By—>bByc, B,—>bc}. HeonHo3HauHOCTh 3TOH
rpaMMaTHKM OYeBHAHA — BCfIKAasi Lenouka Buja a"b"c"
HMeeT B Hell JBa Jepesa BeBoja. [Tak, Anaa uenouku a3b3cd
OAHO [epeBO BLIBOXA  JAaeT CHCTEMY  COCTaBJSIOIIAX
(((afa(ab)b)b)c)c)c, npyroe —cucTeMy COCTaBJSIONINX
a(a(a(b(b(bc)c)c))).] Noraxem, uto U mobas B-rpamma-
THKA, Nopoxjaoumwas L, sBAseTcd HeOAHO3HAUHOM.

Ilycrs I' — Takas rpaMmatuka. Hafinem A5 Hee yucso s
u3 TeopeMbl 4.7 M NOJOXKHUM ¢ ==3S!. PaccMOTpUM LeNOUKy

a’6°c*™? w mpumenum K Heit TeopeMy 4.7 upn x=a’,

y=10°, z=c"1%. Cnyuait 6) (13 GpopMyaHpOBKH TeopeMbl 4.7)
MCKJIOYAeTCsl, MOCKOJbKY COOTBETCTBYIOILAs LENOouYKa w
umesa 6u BuA b*, 0Kk <s, mam ¢!, 0<<I<<s+ ¢, a TaK

. I+k
Kak v =>', 0 < i <s, MBI HMeJH 661 Ju60 a’b* eI

6o a6t = L, Ho B ofeMx STHX LemOYKax Kak
CTelleHH a4 H b, TaK H cTeleHu b u c¢ pasumyHbl. [Tostomy
CYILILECTBYIOT IpelcTaBeHus b° ==y ,vy,, a’y, == x,txy, cOOT-
BeTCTByIOLIKe cJayuyaro a). IIpu sToM Lemoyka u# JOJKHA,
OUeBHAHO, COCTOATh JHGO TOJABKO H3 @, .JH00 TOJbKO
H3 b; BTOpOe, OAHAKO, HEBO3MOXKHO, TAaK KaK B TaKOM
caydyae d3blKk L cofepKaJj OBl mOCJAeL0BaTeNbHOCTb lie-
IOUeK ¢ IMOCTOAHHLIMH CTEIEHAMH @ M ¢ H GeCKOHEUHO BO3-
pacralomuMu creneHamu b. Takum o6pa3oM, MH HOJYUYHJIH

clemyiomee npeicTaBaenne Hamedi nenouki: a’bc’tie—=

= afa%afb"b%p™c*t, rme npu mobom n=1, 2, ... uenouka

t, = gl trdtephtndtmesta poynanexur L, ¥ B CHIy 3aMe-

YaHus K TeopeMe 4.7 B HEKOTOPOH CHCTeMe cOCTaB-
JFIOLIMX LeNoYkH &, OTBeuarolleli KaKoOMy-TO JepeBy
BuIBOAA I, B I', oiHa U3 cocTaBAsiOIIMX OyAeT HMeThb BHJ
a"drephtnd Ho pugy Toro, 4ro 0 < d <s um g = 33!,
HalijleTcss Takoe fo, 4T0 ¢ == nod. MmeeM Toraa fn,41 =<
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d dyh '
=af+ +g+ny b +d+m+nodcs+q_____as+qbs+qcs+q

poro zepesa BuBoga T uenoukn a*t6°tc*t 5 I' ogna uns

COCTABJAIOUINX COOTBETCTBYIOIeH cHeTeMbl C GymeT UMeTh -
q+gpqt+h :
BUA a” “b""". Tenmepb MBI MOXKeM, paccMaTpPHBasi LENOYKY -

s4+41.8 8§
a"°c’ m paccyxknaas Tak Xe, Kak pasbuie (C TOUHOCTBIO

RO 3epKaJbHOH CHMMeTpPHH), HafiTH TaKoe AepeBo BhiBoja T’
o S+qys5+
Toit xe nenouku a** 6 T B I', yro onma u3 cocTamsIO-

HIHX COOTBeTCTBYyIoWleH cHcreMn C’ 6yAeT HMeTb BHJ -

pIth pate’ Mockosbky h, A <s<g, CcocraBasolHe
a®t8pIth y pTtW € pepecekarores; mostoMy cuerems C
# C’, a 3HauHuT ¥ JepeBbss T u T’, pas/iHuHbL.

Mpumep 2. Ilycte L; = {xbiby|x, y<={a,, al}?},

Ly = {xbgby|x, y<{ai, a}t}, = L; ULy Tlocrpoenue

B-rpamMaruku, nopoxaamomel L, He npeicraBaser Tpyaa.
Ecau I' — npoussonbhas B-rpammaruka, nopoxaamomas L,
TO, ONPeNeNHB § M ¢, KaK B nmpuMmepe l, paccmaTpuBas me-
noukn aibaibai™? u aitbaibal w paccyxpman B ToumHOCTH
TaK XKe, KaK B NpelblayllieM NpuMepe, Mbl HaliieM OBa pas-
JUYHBIX NepeBa BLIBoAa wemnouku ait’bajtibalte.
Tlpumep 3. Ilyers L, = {anbranb™|k, m, n=1, 2, ..},
Ly = {a*bma™b™ |k, m, n=1, 2, ...}, L=L, ULy u T —
B-rpammartuka, nopoxpawoumas L. Onpejgenum s u g, Kax
B npumepe l; paccMoTpes Lenouky ashsd®*bstq u paccyxaas,
KakK B NpelblAyWHX NpuUMepax, Mbl 6e3 Tpyna Haduem ans
1leN0uKH / ¢ == as+9b3qs+9hbst9 TaKoe p[epeBO BLIBOAA, HTO
OJlHA M3 COCTaBJSIOLIHX COOTBETCTBYIOWEH CHCTEMB Gyaer
uMeTh BuA af¥9bsah+a. TIpuMeHuM K Lenouke ! Teopemy 4.7,
NONOXKHUB X == a’*4, y == bs, z = a*+9bs+4. AnasnoruuHo npe-
ABIAYILEMY JIETKO BHAETb, YTO COOTBETCTBYIOIIAA 1IeNOYKa U
MIH W He COAEPXKHT BXOXAeHHH a. Ecau mpu 3ToM oHa
COAEPKHUTCA B «NpaBoi b-30He», TO UemoYKa ! HMeeT ABe
YaCTHYHO NepeceKaroluecs COCTaBJAIIIMNE H, CJeA0BaTeb-
HO, JBa pas3JuuHblXx JAepeBa BuiBoja. OcTaercs ciayuap,
KOTJa 4 WIM W, TaK e Kak ¥ U, COAEPKHTCH B <«JI€BOM
b-3one». Torna uenouka uxs,v uau vz, OyIeT HMETb BUJ
b, 0<<i<Cs,unpy NOAXOAALIEM 7y enouka u™t! x,phtl
na vtz wnet! coBnager ¢ uenoukoh b+e. B cuay sameua-
HHS K TeopeMe 4.7 OTPe3OK LENOuKH f,, = a’t b t9g5Hps+e,
IoJNy4eHHBIH u3 orpe3ka aftdibsah+e uemouku { 3amenoii bl
Ha b9, Oymer cocraBisiiollefi LENQYKH f,, B HEKOTOPOH

, H JJI1 HEKOTO-
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cuCTeMe, OTBeYaiolleidl KakoMy-To AepeBy BeiBoxa fn, B I.
TakuM 06pasoM, HEKOTOpoe [epeBO BbiBoJa T HENOYKH fn,
jaeT COCTaBasiolylo A, HauxHaWOllyiocs JeBee KOH-
Ha <«JIeBOH @-30HbI» H 3aKaHYWBAIOLIYIOCS «B INPaBOK
a-30HE».

Tenepb Mbl MOXeM, paccykias CHMMETPHYHO, TOKA3aTh,
yro Jgu6GO Hemouxka f = ast7b5+eashs+te umeer ABa pasnauy-
HBIX JAepeBa BbIBOXA, JHGO HEKOTOpoe jAepeBo BoiBoaa I’
Toll Ke HMEeNnOouyKu I, daeT cocrasisimyo A’, HauMHaKOUyOCA
B «JeBofi b-30He» M 3aKAHUYMBAKOLIYIOCH NMpaBee Haya-
na «mpasoi b-3omb». TTockonbky . A u A’ wacTnuso nepece-
katorest, T #= T, :

JlanbHefiuine OpuMepsl — B ynpaxHeHusix 4.16 u 4.20.
(CM. taxxke ynpaxHeHue 5.17, 6).)

§ 4.5. MamuHb ¢ Mara3uwHol NaMATbIO

[Togo6Ho TOMy KakK KJaacCy MPOH3BOJBHBIX CpaMMaTHK
COOTBETCTBYET KJAacC MPOH3BOJMBHBIX MamuH ThlopuHra o
kaaccy HC-rpammaTuk — kj1acc MawuH 0e3 pacTsiKeHwus,
a1 b-rpaMMaTHR TaxkxKe uMeeTCs OTBEYAlOIMA MM B TOM
e cMbicae THI MaiuuH TelopHHra — Tak HasblBaeMble Ma-
IMHHBl ¢ MAra3HHHOH MaMATHIO.

D-MaliHHA HA3HIBACTCA MAMHHON C MATa3HHHOM
namaTtbio (MII-Mamuuo#f), ecin ee mporpamma co-
NepKHT TOMLKO HHCTPYKHuH THmos (i) — (iii) (ctp. 42):
Takum o6pasom, paGouasi romoska MIl-mauunbl Bcerna
HaXoJAUTCs B KpalHeil cnpasa suedKe; CO34aB OLHAXK[bl
pabouyio auciiKy, TOJOBKa MOXKeT YHTH OT Hee (ecau He
VHHUTOXKHT €€ TYT Xe) TOJNBKO BNPaBO H NOJyYaeT BO3MOX-
HOCTb «3alJIsIHyTb» B Hee CHOBa JHIIb B TOT MOMEHT, KOrAa
yHuuTOXKaeT ee. UeMm paHblle sivefika CO3AaHa, TEM MO3XKe
oHa GyleT YHHUTOXKEHA U TeM CaMbiM «HCIOJIb30BaHA»; 3TO
HAMOMHHAeT NPUHIHMN paGoOThl Mara3uHa B aBTOMATHYECKOM
OpYXHH, YeM U OODBACHAETCA Ha3BaHHE «MallHHA C Mara-
3UHHOHW MaMSTbIO». ,

Mpumep 1. Ilyerb M —mamuHa ¢ nporpamMmoit
9. 4 — g1, ¢~ Age, G2a—q1, 10— G3, AGs—> gy @0 —> g,
g;¥—>q;} ¥ eNMHCTBEHHHIM 3aKJIOUHTEJbHBHIM COCTOS-
HHEeM g,. Jlerko BuieTsb, uto L (M)={a"b"|n=1, 2, ...}

Mpumep 2. sk {x£|x={a, ..., a,)} nonyckaer-
¢ Mawngolt ¢ mporpammoi {gH—>¢q;, I > Gograr
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G AiGisy i@ G, 181> Gyppa, A1y~ Gonsa,
Gon+201=> Gien+1s Qons2F—>qo} (=1, ..., n) u enuucreen-
HBIM 3aKJIIOYHTEJbHBIM COCTOSIHHEM (.

Ipumep 3. Sswk npumepa 8 us § 1.3 pomyckaercs
MalIuHO# ¢ nporpaMMoi {(1) g —> Eqs, (2) gy F — go, (3) go—

- = Ag, (4) 30 —> Gy, (5) g2 —> q4, (6) Aqy—> gy, (7) q,— Bgs,
(8) g5b—> g7, (9) g:a— e, (10) Bgg—>q,, (11) g20—>q¢, (12)
Eqy — G} M eIMHCTBEHHEIM 3aK/IOUHTEJbHBIM COCTOSHHEM (.

Hanbuefinine npumepsl MII-MawuH cM. B ynpaxne-
Huu 4.22. Tlpumepnl perepMunupoBannbix MII-mamipn cw.
Ha cTp. 152 u B ynpaxuenun 4.31. '

Hasosem MII-Mamuny HopM anbHOM, e/ OHA HMeeT
€IMHCTBEHHOE 3aKMOYHTEJbHOE COCTOSIHHE H KaXaoe ee
NOJIHOE  BLIYHC/AEHHE HAYMHAETCA 3alHCbl0 Ha pabouedl
JeHTe HEKOTOpOoro cuMBoJa E, KOTOpbIfi yHHYTOXKAaeTcs
JUIUb HA TOCAEJHEM Liare BLIYUCJECHHS.

Jlemma 4.11. Jaa awboid ,MIl-uawunst moxcro no-
CTpOUTH IKBUBAAEHTHYIO eil Hopmasbryo MIl-mawuny.

Jdoxasa TeadbCTBO. JlocraToyHO R06AaBUTb K MHO-
Kecrsy COCTOSIHMH JaHHOH MAallHHBI ABa HOBLIX COCTOSHHA
g, U ¢, 00bABUB UX COOTBETCTBEHHO HAYAJIBHBIM H 3aKJIO-

YHTENbHLIM BMECTO NMPEXHUX, K paGouemy ajdaBuTy — HO-
BblL  CHMBOJI E uw x nporpamme — HOBble MHCTPYKIHH
9,—> Eq, n g,E—q, nna xaxjporo ¢; € Qo (¢1 — npexuee
Haya/lbHOe COCTOsIHHE, Qo — MHOXKECTBO JPPeKHUX 3aKJO-
YHTEJNbHBIX COCTOSIHH).

Monusilt BerUKCAEHHAM HOpMaJibHOH MII-Maurunu MoxX-
HO eCTeCTBEHHhIM 06pa3oM COmocTaBuTh Pgp-mepesbs, ana-
JIOTHYHBIE 1epeBbsIM BhIBOAOB B B-rpammaruxe. ITokaxewm,
KaK 3TO CleaTh.

Iycts M — nopmanbias MII-Mamwuza ¢ nporpammoi
R=A{ry, ..., r} n C— nexkoropoe ee mosHoe BbIUHCJeHHE.
O6o3nauum yepes N; MHOXKECTBO BCeX PaBGOUHX STYEEK, BO3-
HHKAOUMX B Bhiuuciaenun C; mpu 3TOM sueliKa cumraercs
OJHOH M TOH Xe ¢ MOMEHTa ee BO3HHKHOBEHHS IO MOMEHTa
€e YHHUTOXEHHUS, HO eC/IH NOTOM «Ha TOM € MecTe» CHOBa
BO3HMKAET sueilka, TO Mbl CUHTAEM ee NpYrol, Kaxe ecianu
B HeH 3aNMCBIBAETCS TOT Xe CHMBOJ, YTO H B NpeXHell.
Kpome Toro, uepes Ny, 06o3nauumM MHOXKECTBO Bcex yua-
CTBYIOILHX B BBIYHCJCHUH BXOLHBIX siueek. ($luefiku, 3ams-
teie caMBosamu 3w +, B No u N, He Bxomar.) Muoxect-
BOM y3J10B Hauiero Pg-nepesa Gynmer o6bemunenune Ny U N,.
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W3 paGouel sueliku o B pabouyio s4eHKy f* MbI Opo=
BELEM [IYyTy, €CJd B MOMEHT BO3HUKHOBEHHA “sueiiku i,
a 3HAYHT, U B IPOMOJUKEHHE BCErO BPEMEHH ee CYINEeCTBO?
BAHNA, ¢ pAacHoJioXKeHa HENOCPEeJACTBEHHO CJEBa OT 'HEe.
M3 paboueit siueliku o BO BXOAHYIO fueliKy 7y NMOHAET Ayra
B OJHOM H3 [IBYX cayuaes: 1) eciu mociaelHuHil- u3- «pabos
yux» MIAroB, .MPeAUIeCTBYOIINX TOMY <«BXOJHOMY» LIary,
Ha KOTOPOM UYHTAETCs COJAepKUMOe vy, eCThb.llar, Ha KoTos
poM BO3HHKaeT «;.2) ecau Hepsslfi H3:¥pabouymX» ILATOB,
CAeIyIOUINX 3a LIarOM, Ha KOTOPOM 4YHTaeTCs  COJLepPKHu-
MO€ ¥, — TOT, Ha KOTOPOM yHHUTOXKaeTcs o. (3aMeTuM, 4ro
3TH . CJIyYaW HE MCKJIOHYAT APYT [Pyra; MX KOHBIOHKIHA
BO3MOXKHA, €clH NpaBee o He BO3HUKAeT HOBBIX fueek.) M3
BXOJHBIX fideeK AYTH HCXOAUTh He ByayT. : :

Otnomenne < ompenenuM Tak: o < B, eciu o U B He
COeIMHEHHl yTEM U B O PaHblle NOSBJAAETCA TOJOBKA, 4eM
B B. (Hdas pabouyux siueeK HMeeTcs B BHAY IepBOe MNOsABJE:
HHe TOJOBKH.) : R

OnpenennM, HaKOHEIl, METKH B y3/axX M Ha pyrax. MeTka
B y3Jie, T. . BsiuefiKe, OyIeT cOBNaAaThC 3allHCAHHBIM B 3TOH
auefike cuMsosioM. Jlyra, mayinas B paGouyio 'siuefiky B,
nomeuaeTca napoii umced- (i;f), rae i, j — HOMepa MHCTPYK-
UM r;, r;, TPUMEHAEMBIX COOTBETCTBEHHO NDH CO3JAHHH H
yHuuroxenud P. Jyra, HAymas BO BXOMHYIO SIYEHKY .y,
noMeyaeTcst UYHCAOM £ — HOMEpPOM HHCTDYKUMH rp,” NpHME-
HseMO¥ MpPHU YTEHUHU COHEPIKHMOTIO Y. C E

Jlerko BHAeTb, YTO MOJYYeHHBIH TaK «ABaXKAbl. Harpy-
KeHHbIH Ourpad» AelicTBUTENbHO sABJseTca Pp-iepesom;
KOpHEM ero CJyXHT KpaliHas csaeBa pabouas suelika, co-
XpaHsIollasics B CHIy HODMaJbHOCTH M B mpojoJKeHue
Bcero Bulumc/aeHnsi, Mbt 6ynem Ha3blBaTh 3T0 Pa-aepeso [ e-
pesom Bmuncaenusn C. :

JlepeBo BLIUHC/IEHHS MOXKHO HaIJIfAJHO NMPEACTaBHTb Tak.
3amenum Mmamuny M mamuHoft M, uMmerolllefi OJHY. «BeT-
BAlLUylOCA JIEHTY» M OAHY rosioBky. «Jlenta» M, npeacras-
NsieT coboil GecKOHeYHOe [epeBO, M3 Ka)KAOro ysjia KOTo-
pOro HCXOJHT CUETHOE MHOXECTBO AYT, YNOPAJOUEHHOE H30-
MOpGHO HATypaJbHOMY pAAy. M;-BbIUMC/IEHHE CTPOMTCS MO
M-poiuncienuo ciaeayiomwuM o6pasoMm. Ecin B Hauane M-
Bblu¥CJAeHHS1 Ha pabouell JeHTe 3aMNHCHIBAIOTCA KaKHe-TO
CHMBOJIBI, TO roJOBKa M; HJ€T OT KODHfl lepeBa mo caMo#l
neBofi BeTBH (T. €. M3 KaXJOro ysja NepexofuT B NepBbii
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H3 NOJYMHEHHBIX €My Y3JOB) M MHIUET B ee y3Jax Te

xe cumsosbl. Korna M HauunaeT yHuuTOXKaTh paboune -

Avyeliky, ronoBka M, uger mo TOH Ke BETBH Hazaja (HHYEro
He ctupas!); xoraa M cHOBa HauMHaeT co3naBaTb paGoune
fAvefiKH, roJjoBKa M; NepexogHT HAa APYTYIG BETBb, HeNo-
f(peD,CTBeHHO NPUMBIKAIOWYI0 K MOpexHeil cnpaBa, W T. A.

oria M quTaeT BXOAHOH CHMBOJ, TroJOoBKa M; nepexoauT -

B NEpPBYIO0 HE3aHATYIO siuelKy, MOAYUHEHHYIO 00603peBaeMoil,
N{imer TaM TOT XXe CHMBOJI M Cpa3y BO3BpaliaeTcs Hasal.
Hcnonb3oBanHas 4acTh «BeTBALNENCA JIeHTH» Gyper Pi-ze-
PeBOM, KOTOpOe Mbl Gy/leM Ha3blBaTb yNPOUIEHHBI M 1 e-
peBOM HCXOAHOTO M-BbluMc/ieHHs; €C/IM NMOMETHTb AYTH
3TOro JepeBa HOMepaMH M mapaMH HOMEPOB COOTBETCT-
BYIOIUX HHCTPYKUMH, noayuuntcs Pp-nepeBo, koropoe, oye-
BHJHO, cOBnajaeT c AepeBOM HCXOAHOTO M-BuIuHC/IEHMS.

«Mamnny c BerBsilefics JeHTOl» M; Mbl 6yneM Ha3bl-
BaTth JApeBoobOxoasmum apgromarom (I-aBTo-
MaToM), oTBeyarowuM Mamude M. MoXKHO CUUTATh, YTO
J-aBTOMAT HMeeT HHCTPYKIHMH TOJIb-
KO JIByX THUNOB: ¢ —> aq’ u qo— ¢’,
03HAYAIOIIMe COOTBETCTBEHHO «CITy-
CTUTbCA 3TAXOM HHXKeE, B NEPBYIO
C/IeBa He3aHATYIO siueliKy, H 3amH-
caTh TaM a» u «ecaH B 0603peBae-
MOH fAvyefiKe 3alHCAHO Q, MOLHAThb-
¢ 9TaxoM Bule# (B 06oMX cay-
4afx HYXHO TakXe H3MEHHThb
COCTORIHME ¢ Ha ¢’); TpPH 3TOM o
MoxeT OHTh Kak pabouuM, Tak H
BXOJIHbIM CHUMBOJIOM, H €CJH o —

Pic. 6. BXOJHOH CHMBOJ, TO BCJeH 3a. HH-

CTPYKLUEeH ¢~ o.g” MOMKHA BbLINOJ-

HATbCA HMHCTPYKUHS BuIa og — ¢”. JlefACTBHTENbHO, KaX-

Ay10 HMHCTPYKUHIO BHAA ¢b->q’ MOXHO 3aMeHHTb Mapoi

HHCTPYKRUUA ¢q— bg”', bg”—¢q’, rtme ¢”—mHoBoe co-
CTOsIHHE.

ITpumep. Ha puc. 6 n3o6paxeHo aepeBo OZHOro u3
BO3MOXHBIX TNOJHBIX aabbab-ppluucieHuii B MallWHE Mpu-
Mepa 3 Ha cTp. 138.

YnpolueHHoe JepeBO MOJIHOIO X-BbIYHCJEHHs 'M03BOJAsAET
COMOCTaBUTb LENOYKE X Pa3MEYeHHYIO CHCTEMY COCTaBJSAIO-
IHX B TOYHOCTH TeM ke CnocoGOM, KaK 3TO Aeslaercs AJs
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JepeBa BbiBojga. Tak, jfepeBo pHc. 6 J1aeT /s LENOYKH
aabbab cucremy (g qa(4ab(pba))b). (MeTKH HETOUEUHHIX
COCTABJIAIONIMX YKA3aHbl 3JleCb B BHAE HHJEKCOB MNpH Je-
BLIX CKOGKax; JJf TOUEUHbIX COCTABJAAIOIIMX METKAMH CJay-
JKaT COOTBETCTBYIOIIHE BXO/JHble CUMBOJLL. B obnieM caydae
TOYeyHble COCTABJSIOLIME MOTYT HMETb M JAPYrHe MeTKH.)

MoxHo npeictaBaiaTe cebe pabory MII-maniunb eine u
cjeayoumM o6pasoM: NpH co3fanuy pabouelt sueiiku re-
pea 0603peBaeMbIM B JaHHbl MOMEHT BXOAHBIM CHMBOJIOM
CTABUTCH TNOMeYeHHasi JeBas CKOOKa — METKOH CJayXKuT
COOTBETCTBYIOILUI pabouyuil CHMBOJ, — & NPH YHHUTOXKEHHH
pabouefi sueliku nocje 0003peBAEMOro BXOJHOTr0 CHMBOJa
craBuTca TpaBad cko6ka. TakuM cmocoOOM ~MBbl TIONYUUM
cKOGOUHOe H3006pakeHHe COOTBETCTBYIOILEH pa3MeueHHOH
CHCTEMBl COCTABJSIOIMX — NMpaBaa, ¢ TOH OCOOEHHOCTHIO,
YTO OJHA COCTABJAIONIAs MOXKeT OKa3aTbCs OrpaHMYeHHOH
HECKOJbKMMH NapaMu CKOGOK, H BHYTPH HEKOTOPBIX map
CcKOGOK MOXKET He COJAepkaTbCsl BXOJHBIX CHMBOJIOB.

JIunrsuctiueckn MII-MaUIMHbLl HHTEPNPETHPYIOTCS Kak
«IpeicKa3yeMOCTHbIE MPOLEAYPbl CUHTAKCHYECKOTO aHaJlu-
3a», WIH <NIPeJCKa3yeMOCTHbIE aHaJH3aTopbl». B TakoM aHa-
JH3aTOpe MPEATOKEHHe (LCOLEPIKUMOE BXOMHOH JIEHTHI»)
npocMaTpHBaeTcsi cJeBa HaNpaBo, M MPU TPOCMOTPE CJIOBa
(BXOQHOTO CHMBOJIA) MOXKeT BbipabaTelBaTbCsl MPeAnoJioxe-
HUe («NpeicKa3aHue») O ero CHHTAKCHYeCKoi posu (370
COOTBETCTBYET CO3[aHHI0 pabouell AuediKy) WK IPOBEPATHCS
ero COBMECTMMOCTb C MOCJeJHUM H3 yXe BbpaGOTaHHBIX,
HO ellle He NPOBEPEHHBbIX INPENNONOXKEHHH (COOTBETCTBYET
YHHUTOXXEHHUIO paboueil siveiiku). PeayabtatoMm paboThl aHa-
Jqu3aTopa siBASETCs pa3MeueHHasa CHCTeMa COCTaBJSAIOIIHMX
(oTBeuatomas aepeBy Beiuucaenns). IloapoGuee cm. [Iraz-
Knit — Meabuyk 1969, ctp. 136—148]

OTMeTHM JABe OCOGEHHOCTH JAepeBbeB BLIYHC/EHHS, OT-
Juyalollde X OT JepeBbeB BLHIBOJA. :

1) Mexay NOJHBIMHM BbIYHC/JIEHHAMH HopMasbHoi MIT-
MallHHbl U HX JEPEBbIMH HMEETCS OYeBHJAHOE B3aMMHO O]i-
HO3HAUHOE COOTBETCTBHE.

2) B 10 BpeMsi Kak jns Bcsikoit B-rpammaruku T cy-
lecTByeT NocTosiHHas d Takas, yTo [UMPUHA AepeBa BHIBOAA
B I' HHKOr4a He MPEBOCXOANT d, AJS JepeBbeB BHIUUC/IEHHH
B MII-MaluMHe Takoji NOCTOSIHHOH MOXeT He ObTh (ympax-
HeHue 4.24).
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Bnpouem, ana Ja1060it MII-MallHHBI MOMKHO MNOCTPOUTH
SKBUBAJEHTHYIO, 00/1aaloIlyl0 Takoll MOCTOSHHON; ee ja-
K€ MOJXHO cllefaTb PaBHOH ABYM. ITO HeNoOCpPeACTBEHHO
BbITeKaeT U3 AOKa3blBaeMelx HHxke JemM 4.13 u 4.14.

JlokazxkeM Temepb CleLyOUYI0 OCHOBHYIO TeOpeMy.

Teopewma 4.9. a)laa scarkoii Ob-epammarukuy moxc-
HO noctpoute aKksusasentryro el MIl-mawuny. 6) Has
gcakold MIT-mawiunot MONHO NOCTPOUTL IKBUBAAEHTHYIO el
Ob-epammaruxy. ‘

Jlna  nokasaTenbCcTBa BBEIEM HEKOTODblEe MOHATHS W
0603HayeHus. '

HasoBem npocrtefimefr okpecTHOCTHOH A-
rpaMmmaTukol c nopaankom*) ([IO-rpammaru-
‘K 0 H) ynopapouenHywo uerBepky G = (V,W,[.8), rne V
‘1 W — Henepecekalollyecss KOHeuHble MHOxKecTBa, | — 3Je-
-MenT W u S — KoHeuHOe MHOXKECTBO «OKpecTHocTel» — Py-
AepeBbeB ¢ noMmeTkamu u3 V U W, cocrosimee wu3 «omHo-
3TAXCHRIX» JepeBbeB BU/A

A .

TN

oLy (22 1271

(otnomenne < u3o0parxkaercs 3fech H JaJjee OTHOLIEHHEM
«JieBee») K <«EJUHHYHBIX® JEPeBbeB BHUAA +o; [PH 3ITOM
mMeTKkd H3 V MOryr 6bITb TOJIBKO Yy BHCAUHX y3s0B. Kpaii-
‘HUH CJ1€Ba BHCAUYHUN y3es HEeeIHHUYHOTO Jepgsa MoxkKeT ObITh
OMeUeH elle/ AONMOJHHTeJNbHBIM CUMBOJIOM [, a KpaifiHuil
‘cipaBa — cuMBoJoM _|. (Ecan BHCAYHI y3en elHHCTBEH-
“HBbIfl, TO OH MOXeT HeCcTH 00e AONOJHHUTEJbHbIE METKH.)

[TO-rpammaruka OGyneT Has3blBaThCsl OT pPaHUYEH-
HOH, eciM B Kaxk/JOH ee HEONHO3JEMEHTHOH OKPEeCTHOCTH
Kpafinue cjeBa W CHpaBa BHCAUHE Y3Jbl HECYT COOTBETCT-
BEHHO MeTKH |_ H _].

Bynem o6osnauath uyepes La (G) MHOXKECTBO BCEBO3-
"MOXKHBIX Pj-fepeBbeB T, YAOBJETBOPSIOUINX CJASAVIOUIHAM
ycaoBuaMm: 1) Ecnu s — Hekotopblfi HeBucsiumit ysen T,

sy < ... < Sp— Bce NOAYHHEHHBlE eMy y3Jbl ¥ f, By, ...
..., Bp—MeTkn nupu S, Sy, ..., Sp COOTBETCTBEHHO, TO
HaBayTCA TaKHE if, ..., &, | = <Kl ... < ip= p,uto

’
*) A — ot Sevdpov — «aepesos.
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KaxKaoe nepeso

B
T = 7 T,
By Liet Py

npuHAANeXRuT S, W IpH STOM KpaiHH# CleBa BUCAYHA y3el
IepBOro U3 STHX JePeBbeB, PACCMaTPHBAEMOTO KaK OKpecT-
HocTb 3 S, HeceT 106aBOYHYIO METKY | _, a KpalHU#A crpaBa
BUCAUMH y3eJ MOC/aeJHero — MeTKy _|, M HHKakue [pyrue
yaJel aepepbeB T; metok | u _| He Hecyr. 2) Ecan s —
Bucsiumil ysen T ¢ METKOH a, TO €PeBO +o NPHHANIEKHUT S.
3) Kopenb T HeceT MeTKy [.

Bynem nonarath manee L(G)= {IIpvy(T)|T<L(G)}).

ByneM, HakoHel, 0603Ha4aTb MHOXKECTBO BCEX JepeBbeB
nonubix BeieofoB B ObB-rpammaruke T, cooTBeTCTBEHHO
BCeX YMPOUIEHHbIX AePeBbeB MOJIHbIX BLIYUCAEHHH HOpMaslb-
noit MIT-mawnnbn M, uepes La (T'), coorBeTcTBeHHO LA (M).

Teopema 4.9 HemoCpPEACTBEHHO BBITEKAeT M3 C/ENYIOLIMX
Tpex JeMM.

Jemma 4.12. a) Han ecakoi OB-epammaruku T' moox-
HO nocTpouts Takyro oepanusennyo I0-epammarury G, 410
La(G) = La(T). 6) Hasn scaxod oepanuuennod 110-epan-
narugu G moxcro nocrpoure Takyto Ob-epammaruky T, uto
La(T) = La(G).

JNemua 4.13. a) [an ecaxoii Hopmaavrod MIT-mawu-
not M moscno nocrpoute takyro T1O-epammaruxy G, 4ro
La(G) = La(M). 6) Han ecakoii T10-epammaruxu G
MOJMCHO NOCTPOUTH Takywo Hopmarvryto MIl-mawuny M, uto
La(M) = L4 (G). ,

JeMmma 4.14. Mas scaxod [10-epammarukuy G MOXCHO
nocrpouts Taxyto ozpanudennyio TO-zpammaruxy G', 4r0
L(G")y = L(G).

NokxasaTeabcTBo JemMMb 4.12. [as npous-
BoapHOi OB-rpammatuke ['=(V, W, I, R) noJ0XKHM
GI)y=(V, W, I, S), rne S cocrouT H3 BCEBO3MOXKHBIX
OKpecTHOCTeH BHJA

A
Y
Loy X oyl
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TaKHX, YT0 A—> 0,0,y ... 8, E R, H » & TaKUX, 4TO 0. > A = R

wm a&V. flcHo, uTO TaKuM 06pasoM ycTaHaBJIUBAeTCS
B3aHMHO OJIHO3HayHOe H 3¢ deKkTHBHOE B 06e CTOPOHH
cootBeTcTBHe MeXAy Ob-rpaMmarmkamu u orpaHHueH-
upiMu [1O-rpammatukamu. PaseBctBo La (G (T)) =L (T)
OYeBHUIHO. ’
HoxasareapcrBo neMMu 4.13. a) Bmecro ma-
wuHEL M MOXHO paccMartpuBateh [-aBromat M,. CooTser-
creyrouas ITO-rpaMmmarnka 6yzer umets sug (V, W, E, S,
rie V u W — cOOTBeTCTBEHHO BXOIHOH H pabounit anga-
BUTHl M, E — CHMBOJI, 3alHCBIBAEMBIH B HAaya/de BHYH-
CJeHHs, H S crTpourcs caenyowuM oGpasom: (i) ecun
FOJIOBKA MOXKeT, 3alHCaB B HEKOTOPO# sYeilke cuMBoOJ A,
TOTYAC K€ CINYCTHTbCS ITaXKOM HHXKe H 3amucaTh o (HHaue
TOBODA, /1 HEKOTOPHX COCTOAHHE ¢, ¢’, ¢” HMeioTcs
HHCTPYKUHH ¢" — Aq, ¢ —> agq”), T0 B S BK/MOUaeTCs OKpecT-

. A

HOCTh ' ;. (ii) ecan ros0BKa MOXKeT, HOIHABIIHCH H3
® - <

L ex

AYeHKH, TAE 3aNHCAHO O, B sUEHKYy, TAe 3aMHCaHO A,
TOTYAC Ke IMOIHATHCS elle Ha 3TaX (T. €. MMelTCH HH-
CTpyKuHH ag’ —¢q, Ag—>¢”), 10 B S BKINOuaeTCs OKpecT-

A

; (iii) ecam rosoBka MoxeT, moAHABIIMCH Ha
/ ’ P

HOCTb ‘
3

o

OJMH 3TaX M3 AYeHKH, [Jle 3aMHCAHO 0, TOTYAC Xe CIy-
CTHTbCA CHOBA M 3amucath f (T. e. HMEIOTCA HHCTPYKUMH

ag’—>q, ¢—>PBg”), TO B S BKJIIOYAIOTCA BCEBO3MOKHbIE
OKDPeCTHOCTH BHJa

. A
SN\
o A

rae A — npou3BOJIBHEI paGounit cHMBOJ; (iv) eCal FOJOBKA -

MOXKET, 3alucaB B HEKOTOPOH sAveliKe @, TOTYAC XKe mnoj-
HATHCA (T. €. HMEIOTCA HHCTPYKLMH ¢’ —>ag, ag—>g”), 10

5

i
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B S BKJIOYAETCAd OKPECTHOCTh * @; (V) ecaH B S BKJIOYEHHE
OKPECTHOCTH

.A A 'A

|

L x o]

» TO BKJ/IIOUAETCHA TaKxKe .

Lo
Papenctso L, (G)=La(M) oueBnmHO.

6) [To ITO-rpammature G ={V, W, I, S) Mb nocrpoum
Il-aBToMaT M, caenyoumum o6pasom. Ilycts

LA
o= .
1% O O

— NPOH3BOJIbHAA HE OAHO3JEMEHTHAasA OKPeCTHOCTb H3 S

(k=1; cumsoJn H 03HAYAIOT HAJHUHEe HJAH OT-
CyTCTBHe TOMeTOK | H _| cooTBeTcTBeHHO). ComocTaBHM
eit 4k — 1 cocrosumi: [, ..., lp («/jeBbHie COCTOAHUN»),
sy -« 'y («IpaBble COCTOSIHHSA»), My, ..., My (HHXKHHE
COCTOSTHHAD), U, ..., Up.; (CPeIHHE COCTOSHHA») U HH-
crpykuni: (1) a7y —> uy, (2)u; —>aly, oo, (20 —2) uy_ —ayl;,
Qi—Dayr;—uyy ..., (26—3)ap rp—y > gy, (CR—2)up_—

— oplp. (ITH MHCTPYKLHHM HO3BOJAIOT OOXOAHTbL LEPEBO O
«C mepeprIBAMH»: M3 KpaHHero cjeBa BHCAYEro ysna, rie
paHee yXKe 3aMHCaHO o4, B KOpPeHb; 3aTeM BO BTOPOH cJjeBa
BHCSIUHH y3es, NPHYEM B HEM [HINETCS oz H aBTOMAT OKa3bl-
Baercsi B COCTOSHHH [p; €C/IM NIOTOM rOJIOBKAa MONagaeT Ko-
fAa-HUGYIb B TOT XKe y3eJ CHOBA M NpH 3TOM aBTOMaT Gyner
B COCTOSIHHH rz, TO MOXHO ellle pa3 mepedTH B KOpeHb -H
OTTyRa B CJeAyoOLIUH BUCAYME y3ed, .u T. A.) Ecan npr
3TOM KpaHHuil creBa BHcAYMN y3el O HeceT MeTKy [, TO
Mbl BKJIOYdeM B UYHCJO COMOCTaB/AsieMBIX TaKXe BCEBO3-
MOKHbI€ HHCTPYKuuu Bupa !’ — aily, rae I/ — neBoe cocrosi-
HHe, COMOCTaBJEHHOE [POH3BOJBLHOMY BHCSUEMY Y3Jy ¢
MeTKO#H A Opou3BOALHON OKpecTHOCTH H3 S; ecau. .Kpail- -
Hull cnpaBa BUCAYHH y3eJ O“HeCET MeTKy ._J, To noGas/siem
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BCEBO3MOMKHbBle HHCTPYKLUUH BUIA Qxtp— 7', tae 1’ onpese:
asercs anajoruydo /. (C noMoILbI0 3THX MHCTPYKUHMH Ha-
YHHaercsl, COOTBETCTBEHHO 3aBepliaercsi, 06XOL BCEro
KycTa yana aepeBa u3 L, (G).) Hanee, ecniu N — mHo-
XKeCTBO BCeX Tex yucen i=1, ..., k, ana xotopeix B S
HMeloTcsl OKPECTHOCTH 'soi;, TO-AJf -Kaxjaoro i = N Mmul co-
NOCTAaBHM OKPECTHOCTH O ellle JB€ HHCTPYKUMH: U;_y—>oi;M;,
a:m;—u;; ceepx Toro, npu =N po6asum HHCTDYKUHH
V—sIlm nopu ke N—HHCTpVKLlHH apmy—r’, toe U u r’
HMEIOT OPEeXHHH CMBICA. (DTH HHCTPYKIIMH - 6y’I_lyT BBINOJ-
HATBCS, KOTJ@ COOTBETCTBYIOLIMe Y3/l BHcAuHe.) [losyuen-
HYIO CHCTeMY HHCTpYKuuii o6o3Hauum P (o). O6benvnenue
Bcex P (o) 6ynmer mporpammoii My. Henocpencrsenno sicHo,
4TO MHOXKECTBO JePeBbeB, KOTOpble MOKeT 00Xoaute M,
coBnanaer ¢ Ly (G).

HNokasareabctso nemmb 4.14. [lyets G — npo-

i

usBosbHasgs I1O-rpammatuka u G’ — orpannuennas [1O-

rpammatuka. PasenctBo L(G’) = L(G) 6yner obecneue-
HO, eC/d Mbl ycTaHoBUM MexAy La(G) u L, (G') B3anwm-
HO o,zmoaﬂaqﬂoe COOTBETCTBHE CO cneny[oumm CBOHCTBOM:

8

/5,-"_ p,z ﬁJ ﬁ/’

a9

Puc. 7.

KaXXJIOMy KycTy lepesa u3 L (G), umMelouieMy BHI, NMOKa-

3aHHBIA Ha pHUC. 7, a), OTBeYaeT B COOTBETCTBYIOLEM JepeBe
u3 La (G') nopgmepero puc. 7,6), tae Ci, ..., Cp_s — He-
KOTOpDble HOBLIE CHMBOJIEL.

Ho rtakoe cooTBetcTBHE GyneT, KaK Jerko MPOBEPHTHL He-
IOCPeACTBEHHO, HMETh MEeCTO, €CJIl COMOCTABHUTDL Kamnoﬁ
OKPecTHOCTW @ rpaMMmaTHkH (G cucremy OerCTHOCTeH a’
rpammatuky G’ caepyomum o6pasom;

o
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-~

§45 -

1) ecau a umeeT BUA

8
. . B
* B, ! HJIH ./ \.'
LAad LA Al
TO @’ COCTOUT U3 OJHOH OKPECTHOCTH a.
2) Ecau
a = / \ , p>/3’
L .
ﬂ/ ﬁla J

To @’ COCTOUT U3 OKpPeCTHOCTel

N

L /jl Ea/J '—ﬁz Caz J

/‘\Ea,p—E
L ﬁp-l ﬂp 4

g v 9

(3nech u nanee Cqi — HOBbIE€ CHMBOJIBI).

3) Ecau
B
a= ./“\. ,ng*)’
LBy B

*) Hs onpegenenna L, (G) acHo, uTo OKPECTHOCTH BHAA

.B . B
luw ]
e A

MOXKHO W3BATh, NOOBAaBHB B cJaydae Han06HOCTH HEKOTOpLE HOBHIE
OKPECTHOCTH ¢ Gosee ueM ABYyMa BHCAYHMHA BeplIHHaMH,
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E

TO @’ COCTOMT H3 OKpecTHoCTef

e B L ] E I * U -
P N N
L IBI Eal J LIBZ €a2 4 ngp' 178,/910 4

(3mecp u nanee Dp, p; — HOBEIE CHMBOJIHI).
4) Ecan

. B
a= LN\ pe2Y),
ﬁ/ ﬁ,a—,
TO @’ COCTOMT U3 OKpecTHOCTefl
. DB By e Lo L,
’, . -2
N\, N\ N\

3 ¢ 00y -

14

L ﬁ2 EaZ‘J LﬁJ Ca:}—j . Lﬂ/,_, ﬁpJ
/0\?3,/3, ) [ ] B,ﬁ, npU /0>jp
. . npu p=3 u l npu p=2.
LﬂZ /@3-1 LA J

5) Ecau

. B
Ca= AN\, pe2*),
ﬁ! pp

‘:) Cwm. cHocky Ha crp. 147.
) Hs onpepenenns L, (G) AcHO, 4TO OKPECTHOCTH BHZAa

H3JNHUIHHA,

e —.
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TO @’ COCTOMT M3 OKPECTHOCTeH

“Zs. “laz eLap
N\, N\ L S\,
LBo  laed LBs Lyl LBy, gl

npup>2'p

L ] DB,
./ \. A npu p=2.
L. ﬁg DB’ﬁZJ ‘

3ameuanusa. 1) [lpouenypsl, NpuMeHeHHble NPHU J0-
kasaTesabcTBe JeMM 4.12,a) u 4.13,06), ycTaHaBJHBAaIOT,
Kak Jierko y6einTbcsl, B3aHMHO OAHO3HAa4YHOE COOTBETCTBHE
Mex1y MHOXECTBOM JAepeBbeB NOJHBIX BhBOAOB Ob-rpam-
MAaTHKH H MHOXKECTBOM YMPOLIEHHbIX JePeBbeB MOJHBIX Bbl-
yHcJeHHH 3KBHBaJeHTHOH el MII-MawuHbl, W 0OpH 3TOM
COOTBETCTBHH COXPAHSIOTCH OTBEYAlOILlHe AePeBbAM Ienoy-
KH OCHOBHBIX CHMBOJIOB. AHa/JOrHM4YHbLIH (aKT BepeH 14
npouenyp Jemum 4.13, a), 4.12,6) u 4.14.

2) Ilycrp pas npousBoibHOH ObB-rpammartuku I' Bbipa-
xenne L¢(I') 03HauaeT MHOKECTBO BCEBO3MOXKHBIX CHCTEM
cocTaBaflOHX Adst Uenoyek s3pika L (T'), coorserctsyio-
IIMX NepPeBbsM BHIBOLOB 3THX wLemodek B I'. Anasnoruunbii
cMbica npupanuM oGosnavenuio Lc¢(M), rae M — MIl-ma-
wuna. Torma gokasateabctBa JemM 4.12,a) u 4.13,0)
nawT cnoco6 pjs Besakoil OB-rpammatuku I' mocTpouth Ta-
Kyto MII-mawuny M, ato Le(M) = L¢(T'). O6patHoe, oue-
BH/HO, HEBEpHO: ecau WHPHHA MHoXKecTBa Lo(M) ne
orpanuyeHa (T. e. He CYIIECTBYeT YHMC/Ia, MaXKOPHPYIOILEro
wHpHEy mo6oi cucteMbl #3 Lc(M)), To nu nas xakon OB-
rpammatuku I' paBenctso L¢(I') = Lc(M) HeBo3MOXHO.
Ho ecnn mupuna muoxectBa L¢(M) orpanuueda u orpa-
HHUyuBawoliee ee yucao uspectHo, To ObB-rpammaruka T,
yJI0BJeTBOPAIOLIAs YKA3aHHOMY PaBEHCTBY, MOXKeT OblTb MO-
crpoena. [lisi 3TOro MpHAETCSE HECKOJBKO YCJOMHHUTb KOH-
CTPYKIMIO MYHKTA a) JemMbl 4.13, Moje/nupyst He napsl CO-
ceHuX JAyr JepeBa BBIYKC/IEHHA, a UeJble KyCThl — 3TO
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CTAHOBHTCS BO3MOXKHBIM BBHAY OTDAHHUYEHHOCTH YHC/A AYT
B HHX; TOrjpa ornajer Hajgo0HocTb B JemMme 4.14, T. e. B
M3MEHEHHHU TOMHOJIOTHH AepeBa.

[Tonpo6Hoe npoBejeHHE COOTBETCTBYIOLIHX MOCTPOEHHI
npengocraBsisercs yuraresaio. Bmecte ¢ pesynbratom ynpax-
HeHust -4.28 3To mosBosseT aas Kaxpofi MIT-mamuupn M
aubo nocrpouts OB-rpammatuky I' Takyw, uto L¢(T) =
= L¢{(M), 1160 ycTaHOBUTL, 4TO TaKoOil rpaMMaTHKH HeT.

3) Tlyeth Cy -~ cHcTeMa COCTaBJAIOILUX LENOYKH X, OT-
Beuaiollasg HeXOTOROMY JepeBy BhiuucienHss MII-malnHbl
M, n C;--cdureMa CcGCTaBJAAIOUKX TOH Ke UENOUYKH, OTBE-
yaiolllasd COOTBETCTBYIOLEMY . AepeBy BbiBOAa B DB-rpamma-
THKe, NMOCTPOeHHOR no M ¢ momowplo npouenyp Jemm
4.13,a), 4.14 u 4.12,6). Eciu y — npousso/ibHas HeTouey-
Has cocraBasiiomas cucreMnl Cy (TOYHee, COOTBETCTBYIO-

Has. NOAUENOYKA LEMOYKM X) U €CIU Y == 242y ... 25, TAE
2y, 22, ..., Zg— COCTABJSIONIHE, HEMOCPEACTBEHHO BJOXKEH-
Hble B i, TO BCE OTPE3KH Y ==2122 ... Z5, 22 ... 25, « .+

:.., 2512, npuHamiexat Cy. [Ipu 3TOoM Bce HeToyeuHbie
cocTaB/domHe cucTeMbl Cy MOTYT GBITb MOJyYeHBl TaKUM
cnioco6oM. CBepx TOro, METKH HOBBIX COCTABJ/IAIOLUIHX BMOJ-
He OmpeJeNsloTCs MeTKaMH HelOoCPeICTBEHHO CO/AEep:KallHX
HX CTaphbIX.

EcrecTBenno BO3HHKaeT BONPOC O eNMHCTBEHFOCTH jle-
peBa BBLIYMCJEHHA JJs JaHHON BXoAHo# Henoyku. Ilo ama-
JIOTHH C TOHATHEM OJHO3HauHOH B-rpaMMaTHku Hanpauu-
BaeTcs ciaefywoilee onpejenenne: MIl-mamiuna M maswl-
BaeTcss OAHO3HAYHON, ecad MJIA KaxXkAOH UENOYKH
x e L(M) cywecrByeT eIuMHCTBEHHOE AEPEBO HOJHOTO X-
BHIYHCJAEHHA (HJIH, 9TO TO XKe CaMoe, eJHHCTBEHHOE MOJHOE
X-BBIYHCJIEHUE). e ;

Mawmunbl npumepoB | u 2 Ha crp. 137—138, kak Jerko
BHeTb, OJHO3HAYHBL, & MAaLIMHE [pUMepa 3 — HeT
(ynpaxuenue 4.29). '

- UYro kacaercsas nonsaTusa opHosHauHoro OB-a3nika, TO
OHO HE H3MEHHTCH, ec/ld ONpejeuTb ero ¢ nomornbio MII-
MalluHbl: UMeeT MEeCTO

Teopema 4.10. OB-a30ik 10200 u TOABKO TO20Q 00-
HO3Ha4eH, Koeda cyuiecTeyer GonycKarouwias e2o 0OHO3HAY-
nana MIT-mawuna.

IlokasaTeqbcTBO HEMeNJEHHO moJyyaeTca H3  3aMeya-
muA 1) K demmam 4.12, 4.13 u 4.14. ‘
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B sakjiouenHe HaM OCTaeTcsl YAEJNUTb HEMHOrO BHHMAa-
Husi getepMuHHpoBanubiM MII-Mammnam — Bepree, TeM B-
f3biKaM, KOTOpble TAaKUMH MaumIMHAMH JOMYCKaloTCH.

SlcHO, TIpexAe Bcero, YTo BCsKasg A€TEPMHHHAPOBAHHAS
MII-MaumuHa 0JHO3HAYHA, TAK YTO HEOJHO3HauHble B-A3hi-
KH He JOMYCKATCsi peTepMHHHpoBaHHbIMM MII-mMaumunamu.
Ho u He Bce ofHO3HAuHbBle D-A3LIKM JOMYCKAIOTCA WMH.
Uro6bl B 9TOM yOEeAUThCS, AOKAKeM CAeAyIOULYIo JIEMMY.

Jdemma 4.15. Mycre M — Oerepmunuposanrnas MII-
mawuna takasn, 410 L(M) — {A} He ssaserca A-a3biKOM.
Toeda- natiderca yenouka w < L (M), npedcrasuvas e su-
de w = ziy1xyz2s TaAK, 4T0 (a) Y1 7= A, ¥ A; (6) Ka-
Koga Gbi HU BblLAG yenowka u Takas, <To v == wh & L(M),
yenouKa v, == z,ytxyiz,u. TaKxe npuHraiiencut L M).

IokasartenbcTBo. [lyeTh cHauala @ W &2 -— OpO-
M3BOJIbHBIE HENyCThle LENOYKH TakHe, 4To @, wu & L(M).
BBy AeTepMHHHDOBAHHOCTH MaLIMHBL WU-BbIUHCIEHHE,
o6opBaHHOe MOCJe UTeHus MOC/IeJHEro CUMBOJa U3 W, Oy-
IeT COBMNAjfaTh C W-BhHIUHCJIEHHEM, OOOpBAHHHIM MOCJE uTe-
Hus1 Toro ke cuMmBoJsa. IIpH «cKOOOUHOH» HHTEPIPeETalnH-
Boiupcaenust (cTp. 141) 3To osHauaer, 4TO BO BCAKOM Ciy-
yae, BHYTPH @ [pH JONYCKaHHH LENOYKH wu OyayTt mo-
cTaBJleHbl B TOYHOCTH T€ Ke¢ CKOOKH — U C TeMU XK€ MeT-
KaMH, — YTO W NPH JONyCKaHHH @ *). :

‘Tloctpoum Temepb mo Mamune M B-rpammaruky. I' c
nomoupio npouenyp JaemM 4.13,a), 4.14 u 4.12,6). Ecin
C, — cHcTeMa COCTABJSIIOLIMX HENMOYKH X, MpHHAAJIexalas
Lc(M), n Ci— COOTBETCTBYIOILAsl CHCTEMa COCTABJSIOLINX
u3 L¢(T), TO 0o mnpeAbiAylieMy BCsKas COCTaBJsIO-
asi u3 Cy, PaCnoIOKeHHas UeNUKOM BHYTPH W, MpHHATE-
#uT 1 cucreMe Cyy, W HMeeT B Hell B TOYHOCTH Te Xe MeT-
Ku; no saMeuanuio 3) Ha crp. 150 aro BepHO i A CHCTEM
Cly u Cly. B cuiy caeactsus u3 Teopemst 7.6 **) rpamma-
Tuka ' MMeeT HEOTPAHHYEHHYIO CTelleHb CaMOBCTaBJ/IEHHS,
¥ BO BCAKOM cJayuae HafeTcs Takas HeNouka @ & L_(I‘) =
= L(M), uro Xr (w) = 3, —uHaue roBops, @ NpeiCTaBH-
Ma B BUAE 2ZiSifyrteSa?s, THE §1, Sz, b, L2 5= A M OTpesku

*) Cko6ku, mocTaBjieHHEIe NPH AONYCKaHHM IMOUKH W Ha ee 0pa-
BOM KOHIE, MOTYT MpR HONYCKAHHM WU OKA3ATbCA BAYTPH U.

#%) (O3HAKOMMBUIHCH C JOKa3aTebCTBOM BSTOH TEODPEMBI, 4HTATEND
y6enuTcs, 4TO OT HACTOALICA JEMMbl OHO HE 3aBUCHT.
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r, tirts, sitirtss, npunapaexatr Cy «OPOUCXOASAT» OT Y3J/I0B
C ONHHAKOBHIMH MeTKaMH. ITo npepelnyiieMy oTpesku 7 u
tirty RoMXHBI NpUHALIeRaTh U Cyy H [IPOUCXOIHUTbL B je-
peBe BBIBOJA LENOYKH WU OT Y3JIOB C OJHHAKOBBHIMH MeT-
KaMmH, KakoBa Obl HH Oblia LeNOYKa u TakKas, uT0 wWu <
& L(M). Tlostomy (cp. N0Ka3aTeAbCTBO TEOPEMbl 4.5) pas
JI060ro n umeeM z,s,trtls,zu < L (M). ‘

C nomompio emMMH 4.15 1erko 10KasaTh, 4TO I3BIK npu-
Mepa 2 Ha crp. 137—138 npu n > | e nonyckaercst nuxa-
KoH aerepMuHupoBanHoi MIl-mamunoi. HelicTBuTeNbHO, B
NPOTHBHOM CJIy4ae AJisl HeKOTOpoll w € {ay, ..., a,}* MOXKHO
ObLJIO OBl eNOYKY @@ MPeJCTaBHTb B BHle W® =21l XYs29
TaK, YTOOH OBLIO Yy, %= A, y, %= A u fas 10608 Henouku
vefay, ..., a,)' uMeso 6B Mecro 2 \Ytxyzzudwd < L.
Ho ecin monoxuts u=alv:!+lnl, rpe @, OTJHYEH OT mo-
CJIE/LHET0 CHMBOJIA HENOYKH @, TO B LieNOuKe 2,y%xy2z ulwd

Ha paccTosHuH 2|w |+|y, |+]y,| or sesoro m mpasoro
KOHLOB GYAYyT CTOAThH PasHble CHMBOJIEL

[CrouTr 3amMeTHTb, U4TO «OYEHb MOXOXKHE>»  SI3bIK

{xbi|xe={ay, ..., a.}*} nonyckaercs aeTepmunHpoBaHHOM
MII-mamuHo#, — HanpuMep, ¢ mnporpammoii {gi H — go;
920i~>qi+3; Gob = gs; Gira = Aiqa; §30i = Gignys g3 - qo;

idi+n+3 = g3} (Go — €IMHCTBEHHOE 3aK/IIOUHTENBLHOE CO-
crosiiie). CHMBOJ b CJYKHT 31€Ch CHTHAJAOM K H3MEHEHHIO
HanpaBJ/leHUs] JIBHKeHHs pabouell TOJIOBKH, TOTAa KaK B
npeablayleM NMPpUMepe MeHATb HamnpaB/ieHHEe MPUXOLHJIOCH
Hayraj, u NMO3TOMY B JI0GOH MOMEHT HYXHO OblIO HMeThb
BO3MOXHOCTb 3TO CHeJiaTh.]

Hanbrefinine mpUMeps! CM. B ynpakHeHHu 4.34.
™

YnpaXHeHnus

4.1. a) llokasats, uro Ana seakofl B-rpaMmatuks [ moxuo mno-
CTPOHTb SXBHBAJEHTHYIO efl B-rpaMmatuxy IY, kaxjoe npasmio koropofi

an6o nmeer Bux I—-a, rae [ —navanbiuii CHMBOA M @ — OCHOBHOM-

CHMBOJI, JIH6O AJIMHA €ro NPABOA yacTH GOsblie eIHHHIIH.
3ameuanue Ouesunno, I'pv (n) << n. [ostomy Q’,T, (B) = £ (B).
Tem Goree 2 (B) = 2T (HC).
6) Ilokasats, uto Aas npoussoabhofi B-rpamMmatukum I dyukiua
T (n) maxopupyetcs anHediHON byHKuHe.

R 4.2. lNoxasatp, uto ecan B Teopeme 2.2 ' ectb B-rpamMMaTuka, 10 B
I’ moxuo caenate B-rpammatugoi:.
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4.3. Onennth H3MeHeHHe BpPEMeHHOR CJIOXKHOCTH B KOHCTPYKLHH
JeMMHl 4.3, :

4.4. TlokasaTtb, 4TO: .

a) ecau ABa BHBOJa B D-rpaMMaTuxe ¥MelOT OJHO M TO Xe JIePEBO,
TO OHH MOJYYAloTCs APYT H3 ADYra MepecTpoilkol;

6) o6paTHoe HeBepHO (YKa3aTb NpHMep).

4.5. Yxasaths npumep HC-rpaMMaTHKH, B KOTOpO#l BHIBOA MOXKeT
HMeTb HECKOJbKO PasHbIX JAepeBbes.

'4.6. Tlokasats, uyro Ang moGofi B-rpamMmaTHKe MOXHO NOCTPOHTB
SKBHBAJEHTHYIO -efi B-rpaMMatuky Ges npasmn suia A—B (A, B—
BCHOMOTaTe/IbHbie CHMBOJIBE), B KOTOPOH KaXKJbIfi BCIOMOraTeJNbHbI CHM-
BOJI, KpOMe, GLITh MOJKET, HAYaJbHOTO, IIHKJIHYeCKH.

" 4.7. YkazaTb aqropHTMbI, To3Bossiomue No mo6oi B-rpammaruke I’
¢ NaHHBIM OCHOBHHIM cJjioBapeM V u moGofi uenouke x & V* pacnosuars,
BuiBoauMa ax B I' nenouka:

~a) coaepxallas BXOKAEHHE X;

6) HauHHawMmasca ¢ X;

B) OKaHyMBaloLlasAcs X.

[‘Bar-Hillel — Perles — Shamir 196i.]

4.8. Pacnpoctpaiuth Ha OB-rpamMartukn JjeMMb 4.1—4.10 u Teo-
pemu 4.1, 4.2.

4.9. TlokasaTh, uro f3bIKK W3 ynpamxuenuit 3.6, 3.13, 3.20, a) ue uB-
JASI0TC GEcKOHTEKCTHBIMH (s13bik M3 ynpaxkdeHns 3.6, 6) — TOIBKO NpH
k> 2, A3bk u3 ynpaxkuenus 3.6, r) — TosbKO TpH B > 1).

4.10. TokasaTb, 4TO KOMMYTATHUBHOe 3aMbiKaHHe (CM. ympaxHeHHe
3.7) B-s3bika MoXeT He GbiTb b-A3bikoM.

4.11. ITonbaysick Teopemon 4.7, mokasatb, 4TO S3BIKH

{@a"b"a™|m, n=1,2, ...; m>=n}
{a™"a™|m, n=1,2, ...; m=*~=n}

He fBJASIOTCS GeCKOHTEKCTHBIMH.

4.12. TlokaszaTb, uto kJaacc OB-3blk0B 3(p(eKTHBHO 3aMKHYT OTHO-
CHTE/bHO ONePalinil JIEBOTO H NPABOTO AEJEHHS Ha NEeNouKy.

4.13. JlokasaTbh He3aMKHYTOCTb Kjacca D-f3bIKOB OTHOCHTENBHO Bhl-
YHTAHWUS] H B3ATHA [OMNOJHEHHS HENOCPEACTBEHHO (NOCTPOHB COOTBET-
CTBYIOUIHMA NpHMeD).

4.14. TlpoauaJn3UpoOBaB N0Ka3aTeNLCTBO JeMMb 4.3, yGennThea, 4TO
B-fi3bIK TOrAa M TOJILKO TOrAa SIBJSIETCH OJHO3HAYHBIM, KOIJla OH MOXeT
GuiTh TOPOXJEH OHO3HAYHON cTanxapTHoi GuHapHOfi B-rpaMmarmkof.

4.15. 3aMKHYT JIM KAacC OJZHO3HAUHBIX D-A3LIKOB OTHOCHTENBHO 0Gb-
eLlMHeRHs, MepecedeHts, yceueHHOH HTepauHu?

4.16. JlokasaTb HEOJHO3HAYHOCTb CAEAYIONIHX D-s3LIKOB:

a) {@™b™c"d" | m, n=1, 2, ...}U{a™b"c"d™|m, n=1,2, ...}

6) {ako™c |k, myn=1,2 .. n<EV am)
B) {a*bkcmd™e |k, m, n=1, 2, ...}U{a®b™c™d"e" |k, m, n=1,

"2,...)

4.17. 3aMRHYT AM RKJACC HEOAHO3HAYHBIX D-f3bIKOB OTHOCHTENBHO
o6 belHHEH U, YMHOXKEHHs], YCeUeHHOH HTepaluu? . .
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4.18. a) Tlokasath, uTo npousBeseHHe HeoQHO3HayHoro B-ssnika n
ABYXS/IeMEHTHOTO SI3bIKA MOXET GbiTh. OJHO3HAYHBLIM B-A3bIKOM.

6) Bepen JH aHaJOTHUHBIN dakT s OJHO3/IEMEHTHOTO S3bIKa?

. ‘4;12. . {IOCTpomb B-rpaMMaruky, NOpOXKAAINYI0 A3WK [, =
=a'6"c*d"e* — L', rae L’ — A3uK H3 yOpaxHenus 4.16, B) [Ullian 1966].
[Ykxazan ne. [Ilpencrasate L B BHpe LiUL,ULs, rae Lj=
= {a®b"c'd/e! | U}, npruem A, osmavaer heti & g4+ i=h+j, A, osna-
gaeT i % j& h+4j== i1, ¥, osnauaer gFh&j+ L]

. 4.20. TTonoxum Lg, p = {a"bai’b ees butk“‘banbaik“b . baisln,
fj=1,2,...}, Li=LsULg,U ... ULss, L=L{ULy, ... (s, k=2
3, «..; B<<s). Tokasats, uro:

a) past mwoboro HarypaiabHoro uucna s B L, Halijerca uenouxs,
HMeioliass B mioGoii B-rpammaruke, nopoxmaiomest L, He Menee § pas-
JIMUHBIX fePEBbEB BHIBOJA;

6) Zna moGoro wmatypaneHoro umena § B L HaAAeTCA LENoyKa,
uMerollas B JoGofi B-rpammaruxe, nopoxmamomwmesi L, ue menee § pas-
JIMYHBIX JepPeBbeB BEIBOJLA.

Bameuaune Samku L, u L ne Toabko GeCKOHTEKCTHH, HO W JIH-
HeAHE (cM. Huxe, § 5.2).

4.21. a) Tlokasats, yTo npu.goboM n == 2, 3, ... a3bik M, =

>

n
=U @ty ° o
a nopoxpaercsi B-rpavmaturoit ¢ n - 1 BecnoMoraTedbibiMy
=l
CHMBONIAMH H He NOPOXK/JAeTCH HHKAKOA B-rpaMMaTHKOR ¢ MeHpmiHM
YHCJIOM BCHOMOTATENbHLIX CHMBOJIOB.

3ameuanmne. Jlerko BHgeTh, uTO Bee A3BIKW M, aBToMatHBIE.

6) Yxasath npumep A-sizvixa, nopoxiaeMoro B-rpammarukoit ¢ nsy-
MA BCIIOMOraTeJbHbIMH CHMBOJIaMH H He NMOPOXKIReMOT0 HHKAKON B-rpam-
MATHKOH C OJHHM BCIIOMOTraTe/]bHbiM CHMBOJIOM.

[Gruska 1967]. : k

4.22. TlocTpouth MIl-MamuHb, KoNycKaOMmAe A3KIKH npumepos 6, 7,
9,6) n3 § 1.3 u sa3biky H3 ynpaxueuus 1.15.

4.23. TlocTpouTs Aepesbs B;»I‘JPICJIeHHI:l lenoukn a*b* B Mawne npu-
Mepa 1 u3 § 4.5 u nenoukn alazasadagal B MalliHHe npuMepa 2 uz § 4.5.

4.24. TTokasaTh, 4TO AN MALIHHLI npuMepa 3 u3 § 4.5 mupuua ne-
PeBbEB BEIUMC/IEHHSA He OrpaHuyeHa.

4.25. Tonoauum MH-MamHHy M tperbeit senTolt — Hazopem ee B -
XOLHOMR~—CO CBOEH TONOBKOH H CBOHM andaBUTOM H 106aBuM K ee
NpOrpaMMe MHCTPYKIIHMH BHIAA §q— g4 rie I — BLIXQUHON CHMBOJ; BbI-
NONHEHne TaKOH HHCTDYKUHH OY/€M HHTEPNPETHPOBATE KAK 3aMHCH CHM-
sosia a. TlonyuenHoe yctpofictso M’ nasopem MIT - MaIWHHOA ¢ BH-
X0JOM. : '

4

Ecan M’ cmoxer, navas paGoty, koraa M uaxoaurtes B HauasbHORN
X-CHTyalluH ¥ BEIXOJHAR JIEHTA yCTa. 3aKOHUYHTDL ee, Koraa M HaXOIHT-
C B 3aKMOUNTENBHOH X-CHTYALMH ¥ Ha BLIXOLHOR JeHTe 3aMHcaHa ue-
Iouka y, To Mbl CKaxeM, yTo M’ nmepes
Y= A;J"(x). Tonoxmm: M’ (L) = {y | e [onn L& ’; =% (;?)y]l}le(“i < ctf*r)'?
Lo (M) =M’ (V*). ’

[Mokasars, uro:

a) ana mo6ofi MIT-Mawmam M M vkio HOCTPOHTH Takywo MII-ma-

wHHy ¢ BEXOZOM M, uto Lo(M') = L(M);
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6) nna 6o MM-Mamuam ¢ BHXoAOM M’ MOXHO MOSTPOHTHL Ta-
kyio MII-mauuny M, uro L(M) = Lo(M’); .
B) aas moboi D-MamuHe M MOXHO HOCTPOMTH Tagyilo D-rpaMma-
tky I u taxyio MII-Maummny ¢ seixogom My, uro M;(L(T)) = L(M).

4.26. [loraszath, uro mas moGoi MIl-MamHHE MOXKHO MOCTPOHTH
SKBHBAJIEHTHYIO efi HopMauabHylw MIl-mamudy, v koropoii B moGoM ne-
peBe BHIUMC/CHUS HEMYCTOH LEMOYKH BCE BHCSYME Y3Jbl TMOMEUYEHH BXOJ-
HBIMH CHMBOJIAMH (TaK YTO B CKOGOUHOM H306GpaKeHHH COOTBETCTBYIOLLEH
CHCTEMBl COCTABJAOMMHNX — cM. cTp. 141 — He Gyner «nycTHIX» map cKo-
60k). Jlokasatbh 3T0 ABYMs cilioco6aMu: ¢ mOMOMIbIO TeopeMsl 4.3 (u ana-
JH3a AoKa3aTeabctB JemMM 4.12—4.14) u uenocpesncrsento (Ges obpailie-
HHA K rpaMMaTHKaMm).

4.27. loxasaTtb Teopemy 4.8, a) u pesyabrat yupaxuenus 4.12 ¢ no-
momeio MII-maurie  (r.-e. ykasath cnoco6 nocrpoenuss no MIl-ma-
wuHam M; u My MII-mamunsl, ponyckawomed sswk L(M;) U L(M,),
HT L) » : :

4.2)8. Yka3aTh aJaroputM, NO3BOJNAIOMKE AJ1a npoH3BoabHoR MIT-ma-
uMHbel M pacnosHaTth, orpaHmYeHa JM mHpHHA MHOXKectBa Lo (M), u B
cayuae NOJOXKHUTEJNbHOrO OTBeTa HANHTH ee BEPXHIOI TpadHily.

4.29. a) Haitu nns uenouku aabbab eme onHO RepeBo BLUUCAEHHS
B MaliuHe npumepa 3 u3 § 4.5, kpoMe H306paKeHHOro Ha puc. 6.

6) YGemnutbes, uro Aasi MOGOro HATYpasbHOrO n HafAeTcda OOMY-
ckaeMast 9TOH MaIUHHOW IemouykKa, HMelomasi GoJblile 7 BbIYHCAEHHH.

4.30. TTokasath, uro s3ek {a™b"anb™ |m n=20, 1, ...} ge momy-
ckaercs Hukakoi MIl-maurunofi, paboynit andaBuT KOTOPOH COCTOMT H3
oaHoro cumBoaa. (TakHe MaluHB! WHOTAA HA3LIBAIOT CYeTYHKO-
BH MH.) .

4.31. Tloctpouts nerepMuHupoBanbie MII-Mammub, nonyckarmomue:

a) aA3blk npuMepa 7 uz § 1.3;

6) «A3BIK GUHAPHBIX CKOGOUHBIX MOC/JefOBaTeNbHOCTEH» (mOpoxKaae-
MbIft rpaMMatHKOl co cxeMoit {{ - (I), I - ( )});

B) #3bIK npuMepa 3 u3 § 4.5;

r) a3blk {X1bybix,bR.21 | %y, X0y y={ay ..., an}’, b&{ay, ..., az))

4.32. Tlokasatb, 4ro AN BCSKOH AeTepMuumpomannofi MIT-mamunet
MOXHO MOCTPOMThL SKBHBANEHTHYIO efi AeTepMuHHpoBaHHy0 MII-mamuuy
«6e3 3aUMKNMBAHHS», T. €. TAKYO, 4T0 Aas MOBOA BXONHOM HEMOuKH X
3TO# MalMHL ee (eHHCTBEHHOE) X-BHIUMCJeHHe 3akauuusaercsa [Schiit-
zenberger 1963, Ginsburg 1966]. -

. 4.33. TlokasaTh, uTo KnacC S3EIKOB, AONMYCKAEMBIX JeTepMHHUPOBAH-
#HbiMy MIT-mamunamu, 50heRTHBHO 3aMKHYT OTHOCHTENbHO: (a) YMHO-
Kerusi, (6) uTepaunn, (B) MOACTAHOBKH, (I) JIEBOTO M MPAaBOro HedeHus
Ha uemoury, () B3sTuUm nononHewus [Ginsburg — Greibach 1966 (b),
Ginsburg 1966]. [¥xazauue. Ilns (n) ucnoAb30BATH ympaskHeHHe
4.32)

3aMmeunune Hs (1) HeMeasenno cieayeT, uTo Ansi BCsKOH Je-
TepMunuposannofi MIT-mawune M MOXio MOCTPOHTH JeTepMHUHHPOBAH-
Hywo MIT-mamuny, pacnosuaiomyto aseik L (M),

4.34. TTokasaTb, uTo cnenyOMMe A3LIKH He IONYCKAlOTCA JeTepMH-
HuposanHbiMH MTT-Mamunamu:

a) L2 L3, ..., rae L={x2lx={ay, ..., az}"} (n>1);
6) L* rpe L — 10 Xe, uTO B a); .
B) {x1x,02:4b0b%¢ | %1, X3 y = (a1, ..., an}} (n>1).
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3ameuanue. ConocraBnas ynpamuenus 4.31,r) u 4.34, 8), BH-
LM, 4TO KJIacC A3bIKOB, NONYCKAEMbIX A€TEPMHHHPOBAHHHIMA MIT- -Mamn-
HAMH, He 3aMKHYT OTHOCHTEJNbHO obpaltenus *).

4.35. Tokasatb, arto ecaum U u V — uenepecekawouueca andasurh,
L= U*u yesV* 10

a) no nerepmunuposaHHolt MIl-mawmune, monyckawuwedn sswk Ly,
MOXHO NOCTPOHTb AETEPMHHHPOBAHHYIO MIT-mawnny, LONYyCKAIOWY10 L;

6) no oaHosnauHoln B-rpammartnke, nopoxpawowei Ly, MoxHo mno-
CTPOUTH OJHO3HauHYyw B- TPaMMaTHKy, NOPOXKAAIOILYIO L.

4.36. Tlokasatb, uTO /s BCAKOH rPAMMATHKH, JeBble YACTH NMPaBHI
KOTODOR He COMEPKAT OCHOBHLIX CHMBOJIOB, 4 NpaBasl 4acTh KaxaoOro
npaBuia CONEpPXHT X014 6bl OAHO BXOXIeHHe OCHOBHOTO CHMBOJA,
MOXHO TOCTPOHTb OKBHBaJIeHTHYIO et - B- “TPaMMaTHKy [Gmsburg—
Greibach 1966(a)}

"0 62 aUleH HeM HA3LBACTCA ONEPALHs, CONOCTABAAIOWAN ASH-
Ky L asuik L = {£ | x & L} (a Takxe ee pesysbrar),

FTABA 5

HEKOTOPBIE CNELLHAJIbHBIE KJIACChHI
BECKOHTEKCTHbLIX 3bIKOB

§ 5.1. AsromaTHble U 06061eHHbIE ABTOMAaTHbIE
s3bikil. KoHneuHble aBTOMaThl

B mpeapbiayiuelf riaBe Mbl BHENH, YTO NPHCOEIHHEHHE
k B-rpammaTukaM npaBua1 BHaa A — A jenaeT Kiacc mo-
pOXKAaeMbIX 3THMH rpaMMaTHKaMH SI3bIKOB B psije OTHoille-
Huf 6ojiee eCTeCTBEHHBIM ([JOCTaTOYHO BCIOMHHTH 06 yn06-
¢TBe omHcaHufA ¢ noMouibio MIT-mamud). B eine Gosbuied
CTeNeHH 3TO CNpPaBeNHBO, KaK MBI CKOpo yGeammcsi, AJs
A-rpammatuk. [TosToMy HX H3yueHHe MBI HayHeM CO cJe-
AYIOILIero ornpeneaeHus. '

(OB-)rpaMmaTHKa HaspiBaeTcd 060OWeHHOH aB-
TomaTHO# rpamMmatTukoir (OA-rpamMmartukoi),
ecJn KaxJoe ee npasuo umeer Bun A —aB, A —a uau
A-— A, rne A, B— BcnoMorarte/bHble CHMBOJIbI H a — OC-
HOBHOH cHMBOJ. §I3bik, mnopoxzaaemblii OA-rpaMmaTHKOH,
HasbiBaeTcss OA-3BIKO M.

[Monesno 3aMmeruth, uto B OA-rpaMMaTHKe BCAKas npo-
MeXYyTOYHasi LeNoyKa MOJIHOTO BBIBOZA uMeeT BUA xB, rae
X — [e[I0YKa B OCHOBHOM cJ/IOBape M B — BcroMoraTenbHbii
CHMBOJI.

Teopewma 5.1. dan awboti OA-epammaruku I' moxHO
nocrpoure A-epammatuxy IV raxyo, uro L(IV) = L(T') —

—{A}.

NokasaTteabctBo. C noMowpbio npouexypsl, HpH-
MeHeHHOH B Jl0KasaTesbCTBE JeMMbl 4.2, MOXKHO nepe-
crpouth I' T2k, 4TOGHl HaYaJbHBIA CHMBOJ He BCTpedascs B
lIpaBbIX yacTaAX npasuJ. [locse 3TOro LOCTATOUHO AJS KaxK-
nofi napsl npasua Buaa A — aB, B — A n06asuth K cxeMe
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rpaMmmaTuku npaBwio A—-a (ecsn OHO He COAepXKanoch -
TaM paHee) U 3aTeM H3bATb BCe NMpaBuaa Buaa A — A.
‘Bynem uasbiBaTh OA-rpaMMaTHKy CcTaHAapTHO #,
ec/iu oHa He uMeeT npasua Buga A — a. [lna kaxpoi OA-
rpaMMaTHKH J€rkKo MOCTPOHTb 3SKBHBAJEHTHYIO efi cTaH- -
naptayilo OA-rpaMMaTHKy: ROCTAaTOYHO A00aBUTb K BCMO-
MoraTe/ibHOMY CJ0Bapio HOBbIi cuMBoa K, K cxeme — npa-

uno K — A M 3aMeHHTb Kaxjoe npasw1o A —a mnpasu- -

aom A — ak. :

Crangaptipie OA-rpaMmaTHKH JOTYCKalOT clefylollee -
OueHb MPOCTOE W, HArIssaHOe H306paxende. PaccMOTpUM

MyJAbTUrpad, y3JaMH KOTOPOTrO C/yxKaT BCIOMOTraTelbHbE
CHMBOJIBI JaHHOH TpaMMATHKH M JJIsl KaXXJAOH Napbl yaJoB
A, B u3a A B B uier CTOJbKO YT, CKOJNbKO rPaMMaTHKa
uMeeT npasua Buaa A — aB; KaXkAyw M3 3TUX AYyr MoMe-
THM COOTBETCTBYIOLIMM OCHOBHBIM CHMBOJOM a. Hauasab-
HHf cuMBOJ OyaeM Ha3bBaTb Ha4aJbHBIM Yy3J0M, a
Kax /bl ysen A, ajs KOTOPOro umeercs npasuiao A — A, —
3aKJAOYUTedbHb M. [locTpoeHHBI TakuM 06pasoM
MYJbTHIpad ¢ MOMEUEHHBIMH AYyraMH U BbIJEJEHHbIMH B
MHOX€ECTBE Y3/10B Haua/bHbIM H 3aKJIOUHTENbHBIMH Yy3/1aMHU
Mbl 6ydeM Ha3blBaTh AMarpaMMOB JaHHOH rpamma-
THKH. : :
Hecraupaptuoii OA-rpamMaTHKe Mbl Takxke Oyaem co-
HoCTaBAATh JHArpaMMy, COBNAAAWOLIYi0, MO ONpeJe/eHHIo,

@) R b) )
Puc. 8.

¢ @marpaMMOH CTanfapTHOH rpaMMaTHKH, NOJNYYEHHOH H3
JaHHOH YKa3aHHBIM BbILIE COCOGOM. '

" Ha puc. 8,a) noxkasana amarpamma crannapraoit OA-
rpaMmaTugn co cxemoit {/ = aA, I - bA, A —dA; A — bC,
CP—-> ¢B, B—bA; C—eD, C—[D,B>el, I >A, B—A,

[ T b .
ﬁﬁ IQLL
B Ko
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D — A)}. Ha puc. 8, 6), 8) nokasausl auarpammul A-rpamma-
THK npumepoB 2 u 4 u3 . § 1.3. 3nece u fajee HavaJbHbIA
y3eJ1 0603HauaeTcs CHMBOJIOM [, 3aKJIIOUUTE/bHbIE y3Jbl BH~
HeJII0TCST TMOLYePKUBAHHEM.

Eciu Ay, Ay, ..., Ap — nyTb B AMarpaMme rpaMMmari-
ku I' u ana gaxporo i=1, ..., n uMeeTcs Jyra,  ULY-
mas u3 A;4 B A; @ nomeueHnHas CHMBOJOM @, Mbl Gy-
AeM TOBOPUTbH, YTO JAHHBIH OYyTh NIPOHM3BOAUT LENOUKY
ay ... Qn. Beakuit nyTs aaueel 0 mpoM3BOAdT, WO ONpe--
nejenuto, uenouky A. Llemouka x 6yner, OyeBHIHO, MPOH3-
BOJHUTBCS MyTeM, HAaUMHAOUWUMCH B H OKaHYHBAIOIIHM-
ca B B, Torna M TOJBKO TOTja, KOTAA . At?xB (E= o3Hna-

yaeT 3[echb TO XKe, 4TO Ha cT1p. 124). .

" Bynem HaswBath nyth Ap, ..., An HHKIOM, ecan
Ay=A,, v noAHHM nyTeM, ecau Aj— HayaAbHBI}R
y3ea u Ap — 3ak/IOUHTENbHBI y3e. MeXAy MONHBIMH Bbl-
BogaMud B I' p MOJNHBIMM MYTSIMH JUarpaMMbl HMeeTcsl ouye-
BHAHOE B3aHMHO OJHO3HAYHOE COOTBETCTBHE, U [El0uKa
npunaaiexut L(I') Ttorma ®w ToabKo TOrjaa, KOrjia oHa
MPOM3BOAUTCSA HEKOTOPLIM IMOJIHBIM IyTeM.

JlnarpaMMbl MO3BOJSIOT, B YaCTHOCTH, 0COGEHHO MPOCTO
wuTepnperupoBath n19 OA-rpaMMaTHK NOHSITHA W yTBepX-
nenusi u3 § 4.2. Tak, 3aBucumocTb B oT A o3Hauaer Haju-
yue nyTd u3 A u B, 6ecryogrocTh A — oTcyTCTBHE MyTH M3
A B 3aKJIOUUTE/BHBI y3el, HeyCTpaHHMOCTb A — HaauuHe
upoxoasiuiero uepe3 A MOJHOTO NMyTH, UHKIHYHOCTE A — Ha-
nuune npoxoasuero uepes A uukaa. BribpacbiBanue Bcex
yCTpaHUMBIX Y3JI0B cpa3y AaeT Tenepb MPHBEAEHHYIO TpaM-
MaTHKy; NpHBEeJEHHAs IpaMMaTHKa [OPOXKAaeT KOHEUHbIl
A3bIK TOTAA M TOJBKO TOTJa, KOrja ee AHarpamma. He co-
HEPXHUT IHKJOB.

3amerum eme, yTo A'= L(I') Toraa - U TOJABKO TOTAR,
KOT[A HAauaJbHAas BepIIMHA AWATPAMMEI ABJASETCA 3aK/IOYH-
TeJILHOH.

[Mepeiinem Temepb K xapakteprctHke OA-A3bIKOB B Tep-
MuHax MalMy TelopuHra. PaccmMoTpuM HauboJiee NpocToit
U3 MBICJMMBIX HETPHBHAJbLHBIX YACTHBIX CjyyaeB ID-MallH-
Hbl, 2 UMEHHO MAIUMHy, HHUEro He Jenaliollyio Ha paGoueil
JleHTe, HHaye TOBOPS, UMEIOIIYI0 HHCTPYKHHH TOJNBKO BHAA
(i) (crp. 42). Takyio IJ-mawuHy Mbl OyjneM HasbBaTh
KOHEYHBM aBTOMaToOM. MoxXHO mpeacTaBaaTh cebe
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KOHEYHbIE aBTOMAT KaK J-Malwuny -(ecan yrogHo, MIT-ma- -
wuHy) 6e3 paGoueit JEHTHI; MO3TOMY Mbl GyAeM FOBOPHTB.O %

JeHTe H FOJOBKE KOHEYHOro aBTOMaTa, MOAPa3yMeBas |
BXOJIHYIO JIEHTY H BXOJHYIO T'OJIOBKY.

KoHeuHOoMy aBTOMAaTy MOXHO COMOCTaBHTb AH AT Pa M-.
MY aHa/IOTHYHO TOMY, KakK .3TO GbLIo caenano ajas QOA--
rpaMMaTdk. VMIMeHHo: y3jaMu AHarpaMmbl GyAyT COCTOS- -
HUS; H3 y3J1a g, B y3el gg GyeT MATH Ayra, rNoMeyeHHas -

CHMBOJIOM @, €CJIH @ %= 3¢, + H aBTOMaT MMeeT MHCTPYKr

LHIO §,a — qg; Y3Jbl (g, M KOTOPBIX HMEKTCH HHCTPYK-,

LUHH BHAA 1 3F —> g, OYAYT HA3bIBATHCH HAYAaJdbHBI MU,

ya/bl, npHHagIexamue Qo, —3aKJIOYHUTEJ b Hb M H.
[IpuMep nuarpaMMbl KOHEYHOrO aBTOMAaTa NpPEACTABJEH.”

Ha puc. 9; Hava/ibHbe Y3/bl OGBEJEHBHl KPYXKKaMH, 3aKJI0-

YHTEJIbHLIA (€1MHCTBEHHbIH) BbHIENEH MOLYePKUBAHHEM.

Puc. 9.

/

lienouka, npou3BOAMMAaN NMyTeM, a TaKXKe UHKJA H MOJ- -
HBIH NyThb ONMpPeReNAITC IJs JUarpaMMbl aBTOMAaTa TOYHO
TaK XKe, Kak JJIA JHarpaMMbl rpaMmartikd. Hemocpen-
CTBEHHO $ICHO, YTO LENOYKa X IPOU3BOAUTCS MyTeM, HauH-

HAIOUUMCS B ¢, H OKAaHUHBAIOWUMMCA B ¢g, TOTAA M TONbKO
TOTAa, Koraa aJjisa no6ol nenouku 2z < 3 V* u nopxonsuwe- °

ro cumpona b=V U{F}, rae V — (Bxoamuoit) andasur as-
TOMaTa, U3 CHTyauHH (gq, 2, xb)' mocTHxKMMa cHTyaumus
(gp, 2x, b) *). IlosTOMy LENOYKA X NPOH3BOAMTCS MOJHBIM ..
nyTeM AparpaMMbl KOHEYHOro aBToMaTa M TOrga W TOJb- °
KO Toraa, koraa x & L(M). Astomar pomyckaer myctyio
LEMOYKy TOrAa M TOJBKO TOTAA, KOTJa [epeceyeHHe MHO-
KECTB Haua/JbHbIX H 3aKIIOYHTE/BLHBIX\ Y3JIOB HE MyCTO.

*) B ofo3anaueHHsX CHTyaluil ONyUlEHE KOMIOHEHTHI, OTHOCAUlAeCH
K paGouell JeHTe, . :
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Pasnuuue mexnay auarpaMmaMy rpaMMaTHKH M aBTOMa-
TA CBOIUTCS K TOMY, YTO IepBas HMeeT eJHHCTBEHHBIN Ha-
yaJbHBLIA y3en, yero He Tpebyerca ot BTOpoi. [Tostomy ana
Besikoli OA-rpaMMaTHKH MOXKHO MOCTPOHTb 3KBHUBAJIEHTHBIH
efl koHeuHbli aBtomar. OaHako BepHO ¥ ofparHoe, fIO-
CKOJIBKY [UISI BCAKOrO KOHEYHOTO &aBTOMara MOXKHO MO-
CTPOUTH 3KBHBAJIEHTHBHIH €My KOHEUHBHI}i aBTOMaT C eAuH-
CTBEHHBIM HAUYaJbHBIM Y3J0M B JMarpaMme: JAOCTaTOYHO
BBECTH HOBOE COCTOSIHME ¢’ M HOBYIO MHCTPYKUHIO ¢ F=—>¢",
H3bATh BCe CTapble HMHCTPYKUHH BHAA ¢, 3 —¢, H JO-
6aBUTL BCEBO3MOMKHble HHCTPYKIMH BHAa §'a — gp, THe @
H g TAKOBBI, YTO CcTapasl OpOrpaMMma coiepskana I/ Heko-
TOPOTO §, HHCTPYKIHH §1F — (q, §4@ — gp (TOMpOCTY ro-
BOps, HYKHO 106aBUTb K JHarpaMme HOBBIi y3ea H fpo-
BECTH W3 HETO AYTH BO BCe Te Y3JIbl, B KOTOphle HAYT AYTH
M3 MpeKHAX Havya/JbHBIX Y3/10B, NOMETHB 3TH AYTH TeMH ¥Ke
CHMBOJIAMH); KpOMe TOro, ecIH XOTsl Gbl ONMH H3 Tpex-
HHX HAYaJbHBIX Y3JIOB 3aK/IIOYHTEJNbHBIH, TO HYKHO OO0DBS-
BUTb 3aKJHOYUTENbHBIM M HOBHIA HauanbHb y3ea. Mrak, no-
Ka3aHa

Teopewma 5.2. a) Has scaxod OA-epammarurku MoxK-
HO NOCTPOUTb IKBUBAAEHTHull - el KOHeunbll asTOMAT.
6) as 8cAK020 KOHEHHO20 QBTOMATA MONHO NOCTPOUTH
sxausarentryto emy OA-epammaruxy.

Tenepb ecTecTBeHHO 3aHATbLCS BONPOCOM O B3aHMOOTHO-
IIEHHH MEeXJy NETepMHHHUPOBAHHLIMH H HeJeTepMHHHPOBaH-
HBIMH KOHeuHbIMH aBToMaTaMmu. CHTyauus 3jiech CyuiecT-
BEHHO OTJIHYHA OT TOfi, KoTopyio Mbl Habuaoaanu ans MII-
MallldH: UMeeT MEecTO

Teopema 53. [as 8caK020 KOHE4HO20 aBTOMATA
MOMHO NOCTPOUTL IKBUBAAEHTHBUL emy OeTepMUHUDOBAH-
Hblil KOHEHHbLI a8TOMAT. . S

JokasaTteabcTBO. IlycTe M — KOHeuyHBIH aBTOMAaT
C MHOXECTBOM COCTOSHME @, HauaJbHBIM COCTOSTHHEM @i,
MHOXXECTBOM 3aK/JIIOUHTEJNbHBIX COCTOSHUiI (o W mporpam-
moit P. -

[MocTpouM HOBHII KOHeuHBII aBTOMat M’ caenyloutum
o6pa3oM: a) cocTosHMAMH M’ OynyT BCEBO3MOMKHEIE
nogMHoxecTBa Q; 6) HayaJbHBIM cOCTOsiHHEM Oygmer {gi}:
B) 3aKJ/IOUHTENbHBIMH COCTOSTHHAMHM OYAYT Te MOAMHOXKeECT-
Ba Q, KOTOphIE UMEIOT HemycThle nepecedeHus ¢ Qg; r) npo-
rpaMMa GyeT COCTOATh H3 BCEBO3MOXHBIX HHCTPYKIUMHA BHJA

6 A. B. laapkai
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Qua— Qp, re Q=Q u @, ={g;/(Fg9,= Ql)[%a“’%epl}-
ITockoabky Q) ¥ @ ONHO3HAUYHO OHpeNesiOT Qs aBTOMAT

M’ nerepmunupoBaH. DkBuBasentHocth M’ u M ycmarpu-
Baercsa 6e3 Tpyna.

§ 5.2. Onepauun Hap OA-sisbikamu. Peryasipubie f3bikn

Teopema 5.4. Kaace OA-a36ik08 3¢hhexTusHo 3amK-
HYT OTHOCUTEAbHO onepauyull 00veduHeHus, nepecewerus,
BLIMUTANHUA, B3ATUS OONOAHEHUA, YMHONCEHUR, UTepauul,
yceuennod utepayuu, nodCTAHOBKU, 18020 U npasozo dee-
HUSL HA YenoYkKy.

HoxaszareabctBo. Ilyers I, Ty, I'z— OA-rpam-
mMatuku M D, Dy, Dy — ux guarpaMMbl. Mbl MOXKEM CUHTATh,
YTO B KaXK/oif A¥arpaMMe B HauaJbHBI{l y3eJd He BXOJAHUT HU
oxHa ayra. (1o HOCTHraeTcs NPUMEHEHMEM KOHCTPYKIMH

K

a) b) )
Puc. 10.

TeopeMbl 5.1 ¢ MOCTEAYIOIIMM MOCTPOCHHEM 3KBHBAJEHTHOH
craunapTHoii OA-rpamMMaTuKH, KaK yKasaHo Ha ctp. 158.)
IonycTuM, Kpome TOro, 4TO MHOXKECTBA y3j0B Dy u D, ne
nepecekatorcs. Torna muarpamma OA-rpaMMatuke, TOpoX-
nawomei. L(Ty) U L(T), noayuaercs u3 obbeluHeHHs aua-
rpamm Dy B D, OTOXAECTBIEHHEM ' («CKICHBAHHEM») HX Ha-
YaJIbHBIX Y3JIOB, NPHYEM 3aKJIIOUHTENBHBIMH Y3JaMH HOBOM
AuarpaMMbl OyAyT Bce 3aK/IIOYHTeNbHBE y3abl Dy u D,
(puc. 10,a)). NuarpaMmma OA-rpaMMaTHKH, TOPOXKAaloLleil
L(I'y) L(I'z), noayuaercs caeaylouuM o6pasoM: OGepercs
CTOJIBKO pas3HbIX 3K3eMIiapoB D (A\ionapHo Hemepecekaio-
IMMHCST MHOXKECTBAMH Y3J10B), CKOJBKO 3aK/IIOUHTEeNbHBIX
y3J10B uMeer Dy, M Kaxapill 3akJIIOUATENLHBIH ysen D

i
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«CKJIeHBaeTCHA» ¢ HAYa/JbHBIM y3JIOM OAHOTO H3 3K3eMMmJs-
poB D, HAauaJbHBIM Y3JIOM HOBOH JuarpaMMbl Oyner
pauadbHbll y3en Dj, 3aK/I0YHTebHBIMH — BCE 3aKIIOYH-
TeJqbHBIE Y3Jbl BCeX 3k3eMmmsipoB Dy (puc. 10, 6)). Uro6nl
nonyunth aumarpaMmy OA-rpaMMaTtukM, MNOpOXAaIOLIeH
L(T')* uyxHO B D «CKJIenTb» BMeCTe HayaJbHLIA W BCe 3a-
KJIounTenbHble y3ael (puc. 10,8)).

Uro6m mnoctpouth OA-rpaMMaTHKy, NOPOXKIAAIOLIYIO
CL(T'), mocTpouM CHauajga JeTepPMHHHDOBAHHBIH KOHEUHbIH
apromaT M, npomyckatromuit L(I') (reopemet 52 u 5.3).
[Iycts D’ — ero puarpamMma. D’ uMeeT eIHHCTBEHHBIH Ha-
yaJabHHl y3en (OyAyYd AeTepMHHHDPOBaHHBIM, M Moxer
MMeTb TOJNBKO OAHY MHCTPYKIHIO BHIA ¢17F —> ¢o). Iloct-
pouM HOByW muarpammy D’/ crenyomum o6pasoMm. Bce
yaan D’ 6yayr ysiamm D”, Bce xyrm D’ — myramu D”
(c Temu xe MerkaMu). Kpome rtoro, D/ 6yner copepxaTh
elle ONWH y3eld ¢, H H3 KaXIOro ysia ¢ == q, Gymer
HATH B ¢, Jyra ¢ MeTKOH @ Toraa H TOJNbKO TOTKa, KOTAa
B8 D’ HeT Jyru ¢ 3ToH MeTkoi, Bexonauie# us ¢g. Kpome to-
ro, jJs KaxJIOTO OCHOBHOro cuMmBosa a B D” Oyner nayra
u3 ¢ B ¢y («meTisi») ¢ MeTkoi @. Jlpyrux ysjoB H AyT B

D” He 6yner. EnuHCTBEHHEIM HauyadbHEIM ysjaom D’ Gymer
HauaJbHBIR ysen D', sakaounTenbHbIMH y3namu D” 6yayt
g, U BCce HE3AK/IOUHTEJbHEIE Y3JIbl D’. HerpynHo BHIETH,

YTO HEMOUYKa X B OCHOBHOM CJIOBape HPOH3BOAUTCA KaKHM-
au6o monHHM myTemM B D’/ Torma M TONIBKO TOTAE, KOrja
OHa He NPOH3BOAHTCS HHKAKHM MOJHEIM myTem B D’. Jleii-
CTBHTE/IBHO, 3TO OYeBHJHO, eC/IH X NPOH3BOAUTCA HEKOTO-
peIM TyTeM B D', ucXoasmuM M3 HayaJpHOTO y3jaa §i,—
Belb TAKOIl NyTb eIMHCTBEHEH, a guarpamma D” ompenenena
Tak, UTO M B Hell HET APYroro myTH € HayajJoM ¢i, IPOU3BO-
namero x. EclM Ke x He NPOM3BOAMTCS HHKAKHM NYTEM B
D’ ¢ nauaJioM ¢; ¥ 2 — HauboJgblliee HAUAJO X, IPOU3BOJHU-
MOe HeKOTOPHIM NyTeM (i = rq, ..., Is C HaualdoM g1 B D',

TO MOJIHBIA NYTh 7o, «+ ., Ts, Gg -++» G B D’/ 6yner mpous-
[ S —
| x|—s pa3

BOANTDL X.

TTockonbKy D" — puarpamma HekoTopoii OA-rpamMmarth-
ku I'”, umeem L (") = CL(I”).

D¢ dexTuBHAsA 3aMKHyTOCTh Knaacca OA-rpaMMaTdK OT-
HOCHTEJbHO TNepeceyeHHs] H BLIYHTAHHA ClleyeT H3 YyXe

6!
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TIOJIy9eHHBIX pe3yJbTaTOB A OCGBENMHEHHS H B3ATHS [O-
[OJIHEHHS.

Huarpamma OA-rpammaTky, nopoxpatomenn x\L(T),
noJxyuaercss u3 auarpammel D', ctpouBureiics B mpouecce
RokasatesnbcTBa Aisi CL(T), ecqiu B Hefl 06BbIBATL HAYAD-
HbIM y3JIOM KOHEl MNyTH, HAUHHAIOUIETroCs B IPeXHEM Ha-
1aJbHOM y3ae u mpoussoxauero x. (Ecan rtakoir myrs cy-
LIECTBYET, TO OH eIMHCTBEHEH, a €C/JH ero HeT, TO H3bK
#\L(T') nycr. Kako#i us stux ABYX Cly4aeB HMeEET MecTo,
JIETKO -y3HaTh 10 D’.) Amnanoruuso ang L(T)/x.

. HokasatennctBo mns yceuennoii WTEPAllMl U [OACTA-
HOBKH IIPENOCTaBJSETCA YHTATECIO.

SamMevanus. 1) Koncrpykuuy, ucnonbzosannee npu
AOKA3aTEJILCTBE TEOPEMBl 5.4 1/ OGBEAHHEHHS, YMHOKe-
HUS U HTEPALNH, IPHMEHUMbI, OYEBHIHO, K MPOH3BOJILHBIM
O-MamuHaM (HYKHO TOJNBKO BMECTO Y3JIOB IHarpaMMbl ro-
BOPHTb 0 COCTOsiHHAX). Mbl GyneM HasHBAaTh OTBewamIIHe
STHM KOHCTPYKUHAM ONEPALUMH — K HX DPe3yAbTATHl — II a-
PalnenbHOR KOMNDO3HLIMEH, NMOCAEL0BATE.N b
HOH KOMNO3HHHEeH u HTepaluell COOTBETCTBEHHO.
$lcHo, uTo nmapaanenbuas Komnosumua M u M’, nocnenosa-
TeabHas komnosuuus M u M’ u wrepamus M JONMYCKAaIT
COOTBETCTBEHHO A3bikM L(M)U L(M’), L(M)L(M’), L(M)*
OueBuaHBIM 06pa3oM onmpefessiioTess TakKe napaJiesbHas
H TIOC/Ie/lOBaTe/NbHASl KOMIO3HIUH JIIOGOT0 KOHEYHOro ume-
Ja J-Maluy.

2) U3 nokasatenbctBa TeopeMmbl 5.4 min J€BOro nene-
HUA sACHO, 4TO OA-A3BIK MOXKET HMeTb JHIIb KOHEUHOe
QHCIO DAa3MYHBIX JIEBBIX 4YacTHbIX. To e BepHo, paay-
MeeTcs, W JJIs OPaBhIX.

- OTMeTHM ellle cieaylomuil NONE3HbIf dakr.

Teopewma 5.5. Jaa awoboi MII-mawuns: M, u arwbozo
KOHedHozo agromara M, moscHo nocrpours MIT-mawuny
M rakyio, uro L(M)= L(M,)L(M,). Ecau npu atom M,
u My Oerepmunuposannsie, o u M moxcHo cdenars derep-
MUHUPOBAHHOU, .

JdokasaTeabcTBoO. Hocrpoum MIT-mamuny M cie-
AyomuM o6pasoM. CocTosHHIME M 6YIyT BCeBOZMOXKHLIe
ynopsjouenHre napu (g, ¢’), rAe g — cocrosHme M, u

¢’ —cocrosiuue  M,. Uncrpykuus (q,, 9g)a—(q,, q3) Gy-
ACT NpHHaA/exaTh nporpaMme M TOrKa M TOJBKO TOTAa,
Korjaa: mporpaMMa. M; CORepXKHT HHCRPYRUKIO g4a —> gy,
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a nporpaMMma M, — MHCTPYKUHUIO qéa-—>q;. HHeTpyKUHAMHE
runos (ii) u (iii) 6yAyr BceBO3MOXKHEE I;IECTPYKIXIH _lilma
A(Gar 4G ) 1 (90 ¢V~ Algg 9'), rae Aga—dp
COOTBETCTBEHHO o —> Aqy, — HHCTPYKUMH M, 1 ¢" — mpous-
BoJibHOE coctosinue M,. Haua/jpHuIM cocTossHHeM OynIeT
(90 qg), rie ¢, ¢, — HauajdbHBle COCTOstHHSA M; H M, coot-

BETCTBEHHO, 3aKJIOUNTEIbHHIMH COCTOﬂHI/IﬂMH—BceBOSMOSI;:
Hble Tapwl (4 g), TAe ¢;, ¢f — 3aKMOUHTEJbHbIE COCT
aust M; u M, COOTBETCTBEHHO. §lcHO, 4TO Tak HOCTpOEHHAs
a M Oyler HCKOMOH.

MauéHJI:eACTgIIALe. Has awboii OB (B)-epammaruxu I‘bg
a0boit OA  (A)-epammaruxu Ty MOKHO nROCTPOUTOL
(B)-epammaruxy T raxyio, ato L(T) ='L(F1)DL(P2)eOCbM.a

Tenepb Mbl B COCTOSHHHM TOJYUHTb €U OIHY B a
BAXKHYIO XapaKTePHCTHKY KJjacca OA-s3bIKOB; 3Ta Xapa -
TepucTHKa JaeT cmoco6 HX 3ajaHusd, 4acTo OKaSI:IBaIOH
mufica ropasfo Oosee YHAOOHEIM, ‘{eM‘OA-I‘paMMgTI/IKI/IF

aThl.

KOHreII;fI({:];I: aVBT;M{ab ..., Qn} — NPOU3BOJIBbHEI -CJIOBapb 1/1-
A (&1 ..., En Ent1)— PETYJSIPHOE BLIpAXKEHNE 6(;,33 KOS(l)g)I:Ie
1uenToB oT n -+ 1 nepeMeHHbIX &y, ..+, &ny Gni1. BoIpaxke e
A(ay,...,an,A) M OyZeM Ha3bIBATb perynﬂp:me-
bopmyaoi Hana V, a A3bIK, 3a1aBaeMbli TAKHM BbII.I{O e
HueM (B CMbIC/Ie CTp. 24), —perysasipHBIM s 3Bl ou

Teopema 56 (reopema Kuumnu). Kaace peey/mpE ¢
a3bik08 cosnadaer ¢ Kaaccom uenycrbix OA-aseikos. bo
see 1oeo, no scakoid OA-epanmaruke T, nopoom&mou;e;u ug{-
nYCTOLL A36LK, MOJCHO NOCTPOUTS peeyAApHYIO qbopmye %I %,
sadarouyto L(T'), a no 8cakod peeyasapHou qbopmy{L 1
OA-epammaruxy T, noposcdarowyro 3adasaemolit

1 A3b6LK.

Qbopﬁn%ﬁogsﬂ:TeanTBo. a) Ilockousbky OA-FpaMMaTH%PI
115 93BIKOB {ai}, ..., {@n}, iA} CTPOSITCA TPUBHAJIBHBIM ZH:
pasomM, moctpoenue HyxHo#l OA-rpaMMaTHKH nnﬂM§§u54
HO#t peryaspHOil GopMyabl oGecreynBaercs Teope KI.[PIéI'/'I.

6) Bropyio NOJOBHHY TeOpeMbl IOKaXeM "HHOlR]-r et
o yucay § AYT AHarpaMMbl JAHHOH CTaHAAPTHOH prM
martuku I. Ecan s =0, ssnik L(T) moxer 6;:m:u HenycT
JIMIIL TOTZ4A, KOTAA OH COCTOMT M3 OJHOH NYCTOH LENOYKH,
Tak uro B aToM cayuae uMeem A = A. Ilycts yTBepxaenue
AOKasaHo a1 s—1 u ID'—cranpaptias rpaMMaTHKa
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¢ nuarpammoit D u3 s myr. Brm6pocuMm us D xakyio- E
aubo Ayry, MAYWYI0 M3 HayaJbHOro yaaa I B ysen B u .
NOMeYeHHYI0 CHMBOJIOM a. [loayuenHyio Tak auarpamMmy

o6osHayuM uepe3 D, aumarpaMMy, BOSHHKAIOWyI u3 D -
IIpH NepeHeCeHHH HavalbHOTO ysjaa B B, —vuepes D, nua-

rpaMmy, BOSHHKaIOWyl0 #3 D, NpH NEPEeHECeHHH 3aK/IIOUH-

TeJBHOrO y3/ia B I,—uepes D; u puarpaMmy, BO3HHKAIO- .
myto u3 D; NPH NepeHeCeHHH 3aK/MIOYHTENbHOrO y3jga B

I, —uepes Dy (puc. 11). (Ha puc. 11 6yksoit K o6o3nauen
O/IMH U3 3aKJIOUMTEJbHBIX Y3JIOB AHa-

rpaMMbel D, a uudpamu 1, 2, 3, 4 B
KpyKKaxX — IpuMepsl nyteit B Dy, Ds,
Ds, D, coorsercrsenno.) I'pammatuky -

neM obo3Hayath I;.

B cuny HHAYKTHBHOrO mnpeamoJo-
HEHHS MOXHO IOCTPOHTb peryJsp-
uele popmynsl UA;, (=1, 2, 3, 4, 3a-
nawmue a3k L (I';),

Beaku#i mosnbiii myts B D, oue-

Puc. 11. BHIHO, JHGO ABAAETCS MOJHBIM MyTeM

B D, nmu6o mpeacraBasercs B BHue

Eamoane ... anpal, rae a—ayra (/,B), &— noauoiit nyTh
B Ds, M ««., N —TNOJHBe TyTH B Dy (A =10,1,...) u {—
NOJIHEN TYTh B D,. flcno Takke, 4To KamABlii myTb, npenu-
CTAaBUMBIH B TAaKOM BHJe, ABJAETCS] NOMHBIM myTem B D,
Hostomy L(T)= L(I'\)UL(I3) (aL(I4))*aLl(Is), Takx uro
L(T) samaercss peryaspuoit dopmysoil Ay U As(aW,) *as.

Canencreue. Kaacc OA-a3bik08 ecte 3amvixanue
KAQCCa KOHEUHbIX A3bIKOB OTHOCUTEAbHO 06Bedunenus
YMHONMERUS U uTepayuL. '

Bameuanune. Teopema 5.6, Kak sCHO H3 ee JIOKa3a-

T€AbCTB&, OCTAHETCS CHpaBelIJIHBOI:I, €CJAH BMECTO MNPOU3- -

BO/IbHBIX OA-rpaMMaTuK paccMaTpuBaTh TOJNBLKO TaKue, B
AnarpaMMax KOTOPBIX HeT HHKJIOB (T. e. OA-rpammaruky,
[OpOXKAaloIie KOHEUHbIE A3BIKH), 8 BMECTO NPOH3BOJBHBIX
PeryJsipHbIX BhIPAaZKeHHH — MHOTOUJICHEL,

Ipumep. Slabkn, nopoxnaemble rpaMMaTHKaMu, aua-
TPaMMbl KOTOPLIX IM0Ka3aHb Ha puC. 8, 3a1al0Tca coot-

BETCTBEHHO (POpPMysaaMu a U b) (dUbcb)*bce)* (A
g*l;)bsc;U'bcb)*b(eUfUc)), t (a:U... Uan;*(tclfl),} -(,-ldgig{

X

¢ nuarpaMmod D;, i =1, 2, 3, 4, Gy- *
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Jlanbuedmue npuMepsl CM. B ynpaxHeHHu 1.6.

B sak/iouenHe AOKAaXKEM elle OAHY TeopeMy, AalOLLyl0
ouyeHb YIOOGHBIH KPHTEPUH aBTOMATHOCTH A3bLIKA.

Teopewma 5.7. Haa To20 urobot asvik L 6 caosape V
6ot OA-ssbicom, Heobx00umo u O0CTATO4HO, 4TObbL Cyuie-
CTBOBAAGQ CO2AACOBAHHASA € HUM KOHZPYIHUUSL KOHEUHOZO
undexca na V* (OmnpeaesneHus KOHIPYSHUHH H COIVIaco-
BAHHOCTH CM. HuXe, cTp. 316 u 318.)

HoxkasateanctBo. a) Ilyere I'=(V,W,[LR)—
cranpapruas OA-rpaMmmartuka u L(I')= L. daa xaxnoi
nenouky x & V* obosmaunM uepe3 O(x) MHOXeCTBO BCeX
nap (4,B), A, B W, obragaiomux CJAeLyOIHM CBOW-
ctBoM: B auarpamme I' cymectsyer myTs u3 A B B, mpo-
u3pogsamuii x. ITosoxum xRy, ecmu O(x)= O(y). Jlerko
BUETh, YTO R — Kourpyauuus. MHnekc R He NPEeBOCXOAHT
yHc/la BCEBO3MOXKHBIX IOAMHOXKeCTB MHoxKectBa W2 u,
cJefi0BaTe bHO, KOoHeueH. [Ipu atoM X & L TOrAa M TOJBKO
torga, koria O{(x) comepxur napy suaa ([,C), rme
C — sakmounteJabHbii  ysen nauarpaMmber I Takum  06-
pa3oM, NpHHAMIEKHOCTD X K L BHosHe omnpenensercs
muoxectsoMm O(x), a 370 o03Ha4YaeT COIJIaCOBaHHOCTb
R c L.

6) Ilycre R — cornacopanHas ¢ L KOHPPYSHIHSi KOHEY-
HOro uHjpekca Ha V*, A — npousBoJbHblll R-Kaace u x  V*.
Bce uemnouxku Bujga 2x, riae 2 A, 6ynyr, oueBMIHO, MpH-
Ha/[JIeXaTh OJHOMY H TOMY Xe R-kjaaccy B; mbl 6yaem ro-
BOpHTb, uTo x mepeBoauT A B B. Ompenenum Ttemepp OA-
rpammatuky I' = (V,W,I,R) caenyomum obpasom: W
ecTb MHOXKECTBO BceX R-kjaccoB; [-—Kiace, coaepxKaumui
A; R cocTouT H3 BCEBO3MOXHBIX NpaBuJ BUlA A —aB,
rie a — saeMent V, mepepomsumuit A B B, n Buga A —A,
rne A< L. SlcHo, 4T0 uHemouka x & V* TOrAa W TOJbKO
TOrAa TPOH3BOMHMTCA MyTeM muarpammbi I, umymum us A
B B, Korna ona nepesoaut A B B. B uacTtHOoCTH, X npou3Bo-
AMTC TOJHBIM OyTeM, T. e. npuHapaexut L(T), Toraa u
TOJNILKO TOT[A, KOTAA X NepeBOAHT / B HEKOTOPHIH «3aKiio-
YuTeNbHBI» KaacC, a 3TO, NMOCKOJbKY A & I, paBHOCHJIbHO
TOMy, 4TO X CaMa TIIPHHAJJERKHT <«3aKJIOUATENbHOMY>
Kmaccy; HO oObefMHeHME ~TaKMX  KJIacCOB  COBMa-
naet ¢ L.

M3 noxasanHofi Teopembl u JemMbl [TII.1 (cM. nuxe,
ctp. 318) BBITEKAET
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Caencreue. Jaa 1020 4T06t: asvik L @ caosape v

6vin OA-asvicon, Heobxodumo u 00CcTaTO4RO, 4T06bL OTHO-

wenue ﬁ UMEAO KOHeUHbll uHOeKcC.

Teopema 5.7 u chopmyaupoBannoe TOAbKO 4TO caen- -

CTBHE 4aCTO OKA3BIBAIOTCS NOJE3HBIMH, KOTHA HAJ0 HOKa-
3aTh, YTO TOT HJIM HHOH fA3BIK He aBTOMAaTHHI. PaccMoT-

puM, nanpumep, asbik L =={a"b"|n=1,2,..}. Ecau 6m

OTHOUIEHHE &  UMeJO0 KOHEYHBI
W& HBIH MHJEKC, TO cpenn

nenouek av, n=1, 2, ..., Hawauch GH [Be B3auMO3aMe- -

IkILaEMbIe; HO B3aHMO3aMellaeMOCTb LENouek a* u o mpu
7"&1 HEBO3MOXHA, TaK Kak a*b* =L u atb'e& L. Jlane-
HEHIIHe NPUMEpH CM. B ynpaxueHuu 5.16.

§ 5.3. Jluueiinble, MeTanunesinble
U HTePaLHOHHO-JIHHEHHbIE A3bIKH

B atoMm n caeayromem naparpagax GyayT paccMoTpeHsl
HEKOTOpBIE K/ACCHl IPAMMATHK, NPOMENKYTOUHBIE MeXK Ay
Knaccom OA-rpaMMaTHK M KJI4CCOM Beex OB-rpammaruk
8 TaKXKe COOTBETCTBYHILIHE Kaacckl MII-Mamuxy, ’

Haunem ¢ paccmorpenus Tak HasbiBaeMBIX JuuefiHix
rpaMMatHk, Haubojee GJIH3KHX K aBTOMAaTHBIM.

OB-rpamMatuka HasbBaercs ATUHENHOH, ecan mpa-
Basg 4aCTb KaMXAOT0O ee NpaBHJA COILEPKHUT He Gogee of-
HOrO BXOXIEHMsS BCIOMOraTe/bHOTO CHMBOJA. SI3BIK, mO-
poxnaeMblil TaKofl TIpaMMAaTHKON, HA3BIBAETCH JHH e ji-
HEIM SI3BLKOM,
mKBc;{KaH OA-I‘]5)a%M%TI/IKaI,20quH11HO, JMuHelHa. I'pamma-

H -TIpPHMEPOB H
JII/IHeI'/'IHEI. pos 3, 6, u3 § l-‘3; HE aBTOMATHH, HO

Ilycte  dukcHpoBaHE ocHOBHOH H BCIIOMOTaTe/bHbI
crnopape V u W. Pi- min Py-mepeBo, yamn KOTOPOro mnome-
yeHel cumBosaMn u3 VUW, Mbl HasoBeM aunefiumm
€C/I1 HHKAKO# €ro ysesn He NOAYMHAET GOJIee OLHOrO ysna’
NOMEYEHHOTO0  BCIIOMOTAaTeJIbHEIM ~ CHMBOJOM.  OueBHIHO,
OB-FPaMMaTHKa'-TOFHa ‘M TOJMIBKO TOrZ2 JHHelHa, Korna’
JHHEHHO KayKJ0e ee NEPeBO BLIBOAA. s

JluHeftuple 3bIKK 7IETKO OXapaKTepU3OBATh B TepMHHAX
MamnH TelOpuHra, N0K0GHO TOMY, KaK 3TO AEJAJ0Ch BhIe
AN OPYTHX KAacCoB f3blkoB. Hazosem MII-mamuny o -
HOLOPOXeEeUHOI, eC/iH MHOKECTBO €¢ §OCTOSHHI MOXKHO
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pa36uThb HAa TPH MOMAPHO HeMepeceKarlluecs MOAMHOXKe-
ctBa: Q; («cocrosiHus npsiMoro xonxa»), Qg («COCTOsIHHUS
oGpaTHOro xoxa») H Qs («IOBOPOTHHIE COCTOSIHHA») TakK,
9TO: 4) HH B OJHOH HHCTPYKUIMH He BCTpeyaloTcs OJHOBpe-
MeHHO cocTosHus U3 Q; u u3 Qg 6) ecan ge= Qs T0 ¢
MOXKET BCTPeuaThCsl TOAbKO B HHCTPYKUuAX Buia ¢’ — Agq
i Bg—q”, rne ¢ =Qi, ¢’ = Q2 B) HauasbHOE COCTOSI-
HHE NPUHANIEXKHUT @), a Bce 3aK/IIOYHTEJbHBIC COCTOSHHS
npuHapiexar Q. OueBnano, B MOOGOM NOJHOM BBIYKC/IE-
HuH oxHomopoxeunoifi MII-mamusbl Hanpap/jeHHe IBHXKe-
HUsl MeHnsiercss He GoJiee OJHOTO pa3a, HHAYE FOBOPS, IEPEBO
BHIYMCJeHHs Juneino. [B coorsercrBytomem Jl-aBToMare
rOJIOBKA MOXKET [BHTaTbhCs TOJNBKO IO OLHGH <«IOPOKKE»;
oTCIOfla Ha3BaHme «ogHomopoxeunass MII-mamura». Tep-
MHH «10poXkKa» (aura. path) ob6biuen B paborax no
«NpeiCKa3yeMOCTHOMY aHaauay» (cMm. cTp. 141).]

W3 nemm 4.12 u 4.13 HeMeqJieHHO BBITEKaET -

Teopema 5.8. a) Haa awboii auneinoit Ob-epamma-
TUKU MOJCHO NOCTPOUTL JKBUBAAEHTHYIO eli 0OHOO0pOXHey-
nyro MIT-mawuny. 6) Has awboid odnodopoxceunod MII-
MQAUILHbL MOXCHO NOCTPOUTbL IKBUBANEHTHYIO eli AUHelHyto
OB-zpammaruxy.

OTMeTHM HEKOTOphle YACTHHIe CJAYyYaH JHHEHHEX rpam-
MAaTHK.

Jluneiinaa OB-rpaMmaTika HasbBaeTcsi JE€BOCTO-
DPOHHEH, COOTBETCTBEHHO NHPAaBOCTODOHHEH, ecaH
npaBas 4acTb KaxJAOro ee Npapuja JAu00 He COLEPKHUT
BXOMK/IEHHSI BCIIOMOTATebHOrO CHMBOJIA, JIHOO HMeeT BHJ
Bx, coOTBETCTBEHHO xB, rie ¥ — Ieno4yka B OCHOBHOM -CJIO-
Bape. Unrartesp Ge3 TPyla HOKaXeT, uTO A/ KaXKAOH oOl-
HOCTOPOHHEH, T. €. JEBOCTOPOHHeH HJH MNPaBOCTOPOHHEH,
audefinofi B (OB)-rpaMMaTHKH MOXHO MNOCTPOUTbH 3KBUBA-
aentayo et A(OA)-rpaMMaTHKy.

Junefinags ODB-rpaMMaTuka HasHIBA€TCS CUMMET] H Y-
HoM, ecaW M[paBas 4acThb KaXJOro ee npasuia Jubo He
CONEePXKUT BXOKJAEHHS BCIOMOraTeNbHOTO CHMBOJA, JHGO
uMeer Bui XAy, rae A — BcIoMOrate/bHLIH  CHMBOM H
|x]=|y].

Haszopem MIl-Mamiudy paBHOMEDHOH, ecan B JIoO-
GoM ee BBLIUHC/JIEHHH MEXJY KXKABIMH JBYMS CHeIYIOMHMH
Apyr sa APYroM mepeMelleHusMH paGoYell TONIOBKH YH-
T4eT¢s TQUHO OJMH BXOAHOH cuMBOA. YuraTemio npeno-
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CTaBJISETCA 0Kas3aTh, MOJb3Ysich geMMaMu 4.12 u 4.13, gro
AJdA BCAKOW CHMMETPHUHOH JuHe#HOK OB-rpaMmaruku
MOXHO MOCTPOHTL SKBHBAJIEHTHYIO €l DABHOMEPHYIO OJHO-
nopoxeunyww MIl-mamuny. (O6patnoe Takke crpaBej-
n1BO.) OTCI0Aa, B YAaCTHOCTH, C/IEAYET, NOCKOMBKY KOHEUHbIH
aBTOMAaT MOXKHO CYMTATh (C HECYHIeCTBEHHOH Moxndu-

KallHeH) YacTHBIM CJIyYaeM pPaBHOMEpPHO[ OJIHOIOPOXKEUHOH

MH-MgmngI,u 4T0 BCAKHA OA-A3BIK MOPOXKAAeTCsl CHMMeT-
puuHoi suneitHod OB-rpammarukoii, u Takas rpaMMaruka
MOXeT GbIThb MOCTPOeHa 1o AanHoii OA-rpaMMarTuke.

OTMeTHM emle, YTO K/acC JHHEHAHBIX A3BIKOB apdex-
TUBHO 3aMKHYT OTHOCHTENBHO OGBEAMHEHHS, a TaKkKe OT-
HOCHTEJIbHO mepecedernss ¢ OA-A3BIKOM H yMHOXKEHHS CJle-
Ba U cnpaBa Ha OA-g3biK. _

Henocpencreennnim 06061menneM muneHHbIX OB-rpam-
MaTHK ABJIAIOTCE MeTaduHedHBe OB-rpamMmmaTuku
Tak HaspiBaloTCA rpaMmaTtuku, npaBuaa KOTOPHIX neasites
Ha IBe rpymnel: a) mpasunia Buga | — o, rie | — Hauamb-
HbIH CHMBOJ H @ HE COMepXKuT BXoXfeHufi [; 6) npasuaa
Buna A—q, rne A5~/ u @ comepKuT He Gosee OLHOrO
BXOXJ€HHs BCIOMOraTe/IbHOrG CHMBOJIA, NIPHYEM 3TOT CHM-
BOJ OTauuen oT /. $I3bIK, mopopaeMblli MeTaduHEHHOI
OB-rpamMmarukoli, HasbiBaeTcd MeTaJHHEHHBIM 3 b
KOM,.

W13 onpenenenns sicHO, uTO KaXKAbI MeTanuHeHHbIH
SI3bIK ABJAAETCA OCbeJMHEHHEM KOHEUHOr0 YHCJIa S3bIKOB
KaXKIbld H3 KOTOPHIX €CTb MPOH3BENEHHE HECKOJbKHX aH-
HEHHBIX A3LIKOB (NPHYEM JIAHefHble IPaMMATHKH, NODPOXK-
Halouue 3TH A3LIKH, 3¢ (}eKTHBHO CTPOSITCA MO MeTaspHel-
HOM rpaMMaTHKe, NOpOXKAaolel Aannbii A3bK). C Apyroi
CTOPOHEI, 4hTaTeNb Ge3 Tpyla NOKaXKeT, YTO KJAACC MeTa-
JIMHEHHBIX fSBIKOB 3()(EKTHBHO 3aMKHYT OTHOCHTENbHO
06’beluII/IHeHPIﬂ H yMHOXeHusi. TakuMm oGpasom, Kiaacc meTa-
JIMHEHHBIX 3BIKOB NpeJiCTaBisieT COGOM 3aMblKaHHe KJacca
JIHHEHHBIX 513LIKOB OTHOCHTENBHO 3THX ABYX ONepaluil.

I-I:roﬁbl MOJYYHTh «aBTOMATHYIO XapaKTEPHCTHKY» MeTa-
JIMHEHHBIX 3bIKOB, HAM TPUJETCS BBECTH ABAa HOBHIX KJacca
MIl-mauiun,

Byrem naswiBaTe MII-Mawmmny 4uCTD CTHpalome i
€C/IH MHOXeCTBO e€e COCTOSIHMA MOXKHO pasGHTb Ha qempé
nonapHo Hemepecekawolluecs NOAMHOXeCTBa: Q; («cocros-
HHA OPAMOro XxoAa»), Q2 («cocTosHHs 06paTHOrQ X0za»),

A
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Qs («cocTosinusi mepexoja K NPAMOMY Xoly») H Qs («co-
CTOSIHHS Tepexoda K OGpaTHOMYy XOAy») Tak, 4To: a) HH
B OJHOH HHCTPYKIHH HE BCTPEYAIOTCA OJHOBPEMEHHO CO-
crosinust u3 Q; u u3 Qg 6) ecim g Qs TO g MOXKer
BCTPeYaThcsl TOJBKO B MHCTPYKUMAX BHHa A’ —>q H
g—> Ay, tne ¢"=QUQy ¢ =QUQ u Ay— Bhe-
JeHHbIH paGounil CHMBOJ, OMH H TOT XK€ BO BCeX HHCTPYK-
IMAX 3TOTO BHAA H He BXOAAILIMHA HH B KaKHe APYrHe HH-
CTPYKIHUH; B) ecau g & Q4 TO g MOXKET BCTPeuaThCA TOJIBKO
B mHCTpyKIuAX Buua ¢’ — Ag u Bg—q”, rae ¢ =Q,UQs,
g’ = QU Qs r) HavaJdbHOE COCTOSHME H BCE 3aK/IOYH-
TeJbHble COCTOSHHUS INpHHALIeXKAT Qa. .

dcuo, uto umcro crupatoomas MIl-mamnna Moxer me-
PeXOAUTb OT YHHUTOXeHHs pabouux siYeeK K HX CO3]aHHIO,
JUIIb YHWYTOXKHB BCIO paGouylo JeHTy (NOCKOJAbKY B Kpai-
‘Hell cjeBa pabouell AueiKe BCErga MHUICTCA CHMBOJI Ay,
KOTOpBI HUrAe GoJblie He MOXET GhITb 3aluCaH).

Bynem rosoputb pamee, uro MIl-mawuna M umeer
orpaHMyYeHHOE UHCJO NMOBOPOTOB, €CAH Cylle-
CTBYeT TaKOe YMCJIO K, 4TO B JI0OGOM MOJHOM BBIYMCJCHHH
5TOHl MAUIMHB HalpaBjeHue JIBIKeHHs paboueil TroJOBKH
uaMensietcsl He Gosee k pa3. HauMeHblllee H3 TakKuX 4HCe]
k 6ymeM obosuauatb II(M); ecnu II(M)==1[, Gynem Ha3bi-
patb M MamuHEOl C [ TOBOpPOTAaMH.

TakuM 006pa3oM, OLHOAOPOKEUHAs MII-mamuna — 310
YMCTO CTHpAIOlas MAUlMHA C OJHMM MOBOPOTOM. Brpouem,
ans o060l MIT-MaliMHEL ¢ OLHHM IOBODPOTOM OYCBHIHBIM
06pa3oM CTPOUTCs SKBHBAJIEHTHAs efl OJHOAOpOXKeuHas.

B orauume OT npeabayuux kiaaccos MII-mamun, ma-
IUHHBl C OTPAHMYEHHBIM YHCJOM [IOBOPOTOB ONpPEASJIAI0TCS
He B TepMuUHAX MPOFPaMM, a B TEPMHHAX BEIYHCJICHHH. Onxn-
nako Hmke (3ameuanne K TeopeMe 5.11)  Gymer mokasaHo,
yTo mo mporpamMme npousBossnoit MII-Mauwmknbt M MOXHO
pacrosHaTh, MMEET JJ OHA OTpaHUYEHHOE HYHC/IO MOBOPO-
TOB, U ecau ja, Haftu IT(M).

Tenepb MOxKeT ObiTe ChOPMYJIHPOBAHA

Teopema 5.9. a) Jas aw6ot merarunedrol OB-zpan-
MATUKL MOXCHO ROCTPOUTH 3KBUBAACHTHYIO el 4UCTO
cruparouyyto MIT-mawuny ¢ 02pAHUYEHHBLIM HUCAOM NOBOPO-
To6. 6) Has a060il 4ucro cTupaoujet MIl-mawunst ¢ oe-
DAHUMEHHbIM YUCAOM NOBOPOTOS MONHO NOCTPOUTL IKeuea-
aentnyro el merasuneinyo Ob-epanmaruky.
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I nokasaTesbCTBA 3TOH TEOpPeMbl HaM HOHAHOGHTCS
cJaenylonias oueBHAHAS JeMMa.

Jlemma 5.1. ITycro M u M’ — MII-mawunsel, u nycro
M), Mo, M* — ux napassesvras u nociedosaresvnas Kom-
nosuyuu u urepayus M coorsercrsenno. Toeda: a) ecau
M u M’ —uucto cruparoujue mawunol, To TaKosv sice M;,
Mz u M*; 6) ecau M u M’ uneror oeparudennoe 4ucio no-
B0OpPOTO8, TO ITO 8epHO u 0aa My u M,, npuuen

(M) S max (IL(M), TL(M)), (M) <TL(M) + TL(M).

3aMernM Temnepb, 4TO IJsi MAWIMH C OJHUM IOBOPOTOM
YTBEpXKJeHWe NMyHKTa a) TeopeMbl 5.9 CHpaBelJIHBO B CHJIY
TeopeMbl 5.8; MO3TOMY st OGLIEro Caydas OHO CJeLyer
U3 JeMMbl 5.1, : -

HoxasatenbcTBO NyHKTa 6) HaM OyneT yA06HO HeHa-
JOJITO OTJIOKUTE.

Cu IOMOIIBIO TeOpeMbl 5.9 JIerko yKasaTb NMpHMepHl He-
JMHEHHBIX MeTa/JMHeHHbIX A3bIKOB (ynpakHenue 5.26).

MeranuHefiHple S3BIKH AOMYCKAalOT €CTECTBEHHOEe 0606-
leHye B IABYX HanpapjeHHsX. C OXHOH CTOPOHEBI, MOXKHO
paccMaTpHBATh $13bIKH, JONyCKaeMbie MAIIHHAMU C OrpaHH-
YEHHBIM YHCJOM HOBOPOTOB, OTKa3aBIIHCL OT Tpe6OBaHUS
YHUCTOTHl CTHPaHHus, C APYroil — ACMyCKaeMble YUCTO CTH-
palomuMu MamuHaMu 0e3 orpaHHuYeHHS Ha YHCJO NMOBOPO-
T0B. IlepBOo#i BOSMOXKHOCTH OyAeT NOCBSALIEH CJeAYIOLIHil
naparpad, a cefiuac MBI 3aliMeMCsT BTOpO#.

Teopema 5.10. a) [aa awbozo Geckoagppuyuent-
Ho2o peeyaaprozo eviparcerus U (Ey, ..., En,Eny1) QT nepe-
MeHHOLX &1, ..., &n, Eng1 U m06bix n aunednvix OB-2pan-
marux Ty, ... I'n MOXHO ROCTPOUTG HUCTO CTUPAIGUYIO
MIl-smawuny, donyckarowyro asoix U(L(Ty),...,L(T,),A).
6) Haa arobod uucro crupaioweis MIT-nawunet M mMosxcHo

NOCTpouTs  Geckosgpuyuentroe  peeyaaproe  goipasice-
nue U(E1, ..., &, &np1) u aunednvie OB-zpammaruxu
[y, ..., I'n Takue, uro A(L(T)),...,L(Ts),A)= L(M).

Hoxasarenbcrpo. a) Cuenyer us Teopemnl 5.8 u
nemmet 5.1. 6) Ilyerb M — uncro crupatomas MIT-mamuna,
H NYCTb §y, gp—— BAa NPOH3BOJBHLIX COCTOAHHS Nepexoxa
K npsamMoMy xoay. Beibpocum u3 mporpamMmMbl M Bce un-
CTPYKIHH, COZepXKallue COCTOsIHHS JIepexofa K HPAMOMY
XOJy, KpOMe TeX, KOTOpble CONepPXKAaT ¢, B JEBOH YAaCTH HJIH
gp B MPaBOH, U NpPH 3TOM 3aMEHHM (g €ro «IBOHHHKOM» ——
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HOBBIM COCTOSIHHEM qé {«IBOHHHKH» PA3/JHYHBIX COCTOSHUN

pasauusbl). HayanbHbBIM COCTOSIHHEM HOBOM MAllMHbI, KO-
Topyio 6ynem o6o3Hauatb My, 0OBIBUM §,, €AHHCTBEHHBIM
3aK/MOYUTENbHHIM COCTOSIHMEM — G Myg siBAseTCS, OYe-

BHAHO, MAIIMHOH C OJHHM HOBOPOTOM *), W 1Js Hee IO
TeopeMe 5.8 MOXKHO HOCTPOMTb 3KBHBAJIEHTHYIO JIHHEHHYIO
OB-rpamMatuky I'ns. ComoctaBuM Kaxjoli mamune Mgg
HOBBIl CHMBOJ Qup W paccMOTpHM nAmarpammy D, cTpos-
LyloCA TakK: Yy3J1aMu ee CJIyXaT COCTOSHHs [epexoja
K NpAMOMY XOAy Mamw#el M —nycTb 3T0 g1, ..., {p; Ha-
YaJbHBIMH M 3aKMOYHTEJNbHEIMH y3JaMH OyayT HayaJbHOE
i 3aKJIIOUuTeJbHEIE COCTOSIHHA M COOTBETCTBEHHO, H3 (g4
B g WAET TOUHO OJHA AYyra, M 3Ta Jyra moMeyeHa CHMBO-
JOM agp. Ecam Lo — MHOXECTBO BCEBO3MOXKHBIX Iemovex,
NPOU3BONMMbIX [OJHBIMK MNyTIMH [HArpaMMBel, TO, Ode-
BUJLHO, :

L(M)‘:S(LO; Qyy Aoy oy appIL (Mll)’ L(Ml2)y LS ] L (Mpp));
Ho mo guarpamMme MOXHO NOCTPOUTDL permepHoe BbIpaxe-

nue, npeacrasisiomee Lo (Teopema 5.6). Ocraercs 3ame-
HUTb B 5TOM BHIDAXKEHHH KaXKJbH CHMBOJ Qqp Ha L(Tqp).

B uacTtHOCTH, ecim M — MaminHa ¢ OTPAHHUYEHHBIM YHC-
JIOM TOBOPOTOB, TO B AuarpamMe D IJHHBI IyTeH OTpaHu:
yeHHl, TaK 4TO D He HMeeT IHMKJIOB, H IO3TOMY COOTBET-
CTByIOIIEe pery/isipHOe BHpaXKeHHe SBJsETCH, — TOUHEe,

MOMeT GbITb CI€JAHO — MHOTOUICHOM (3aMeuaHHe K Teo-
peMe 5.6). CnepoBatenbro, B 3ToM caydae L(M) mony-

uaercs u3 L(T'yp) ¢ moMomibio 00beMHEHH H YMHOXKEHHS;
HO KJAacC MeTaJuHefHBIX $3BIKOB, KaK Y¥Xe OTMeuyaJoch,

3 (eKTHBHO 3aMKHYT OTHOCHTEJNBHO 3THX onepauuit. - Tem

caMbIM JOKasaHa Teopema 5.9, 0).

HasoBeM 3biKH, AONyCKaeMble UHCTO CTHPAIOLUIUMH

MII-ManiyHaMH, HTEPANMOHHO-JHHEHHBIMH S3H-

xamu. Teopema 5.10 Mo3BOMsET yKa3aTb CAENYIOMHH «Ka-

nonuwueckuii Bui» OB-rpaMMaTHKM, NOPOXKJaiolieid urepa-

unonno-auneinbil sspk: I'= (V, W,L,R), rie W= W,U

UWs, R = R, UR,, npuuem W, I Wp = &; Ry cocront u3

TIpaBHJI
crour us npaBun Buga A—o, e A = Wi n o conepxur

supa A—BC, rae A, Ce W, B& W, Ry co-’

*) Paju 5TOro HaM W NPHILIOCH 3aMeHUTH gg «ABOAHHKOM». Brpo-

yeM, Ha caMOM Hejie <IBOMHHK» HEOGXOXHM TOMIKO npH o = f.
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He GoJee OfHOrO BXOXKJAeHHs cuMBosa u3 Wy u He comep-
XKHT BXOXKIEeHHH cuMBOIOB u3 W, Takue rpammaruxu
MOXHO Ha3BaTb HTEPALHOHHO-JHHEe A HL M H.

U3 teopemn 5.10 caeayer TakiKe, 4TO KJacC HTepalli-
OHHO-NHHEHHBIX S3LIKOB TIPEJCTABJAAET COBOH 3aMbIKAHHE
Kiacca JHHEHHBIX A3BIKOB OTHOCHTEJNbHO OODbEeJHHEHHS, Ie-
peceyeHust ¥ UTEpalUH.

Cynu1ecTBYIOT HTePaUHOHHO-JIMHEAHble A3bIKH, He SIBJSIO-
IHecs MeTaJuHelHbIMU (yIpakHeHue 5.27).

O «momyckawomux BO3MOXKHOCTAX» JeTePMHHHDPOBAHHBIX
MallHH PacCMOTPEHHLIX KJI4CCOB CM. ympaxHeHue 5.33.

§ 5.4. F'paMmaTuKu ¢ orpaHHYeHHOH aKTHBHOI
eMKocTbio BbiBoZOB. OAEB-a3viku

3aiiMmeMcsi Temepp M3YYEHHEM S3BIKOB, JOMYCKAaeMBIX

MII-MampHaMy ¢ OrpaHMYEHHEIM YHCJIOM MOBOPOTOB. M
NOJIYYUM It 3THX fA3BIKOB, NOZOGHO MeTaqHHedHbIM U HTe-
PalHOHHO-JIMHEHHBIM, HBEe XapaKTePUCTHKH: B TePMHHaX
rpaMMaTHK H B ajre6panyecKux TepMHHAX.

_ Ilyctb T'—rpammaTHKa C OCHOBHBIM cJoBapeM V u
BcriomoraresbHbiM cioBapem W, n o &(VUW)*. Hasosem
AKTHBHOH eMKOCTbhIO I€NOYKH YHCJAO BXOXKACHHI
B Hee BCIIOMOTaTeJbHBIX CHMBOJOB. AKTHBHOH eMEKO-
CThi0o BEIBOJa B I' Gynem HaseBaTh HaHGOMBIIYIO aK-
THBHYIO €MKOCTb BXOJsllefl B 3TOT BBEIBOJ ILEMNOYKH *),
Eciu cymecTByer uucmo k, MaKopupyiolllee aKTHBHBIE eM-
KOCTH BCeX IIOJHBIX BHIBOJNOB B I', Mbl 6yneM Ha3weBATH I
rpaMMAaTHKOHN COTPDAaHHUUYEHHON aKTHBHOH € M-
KocTbio BeBOoNOB (OAEBrpaMmartuxkoil); nau-
MeHbllee H3 Takux 4uces k Oyner obosnauvatbes [o(T'). d3m-
ku, nopoxjaaeMble OAEB-rpaMmatukaMu, Mbl 6yfeM Ha3sbl-
Batb OAEB-asbkamu. OueBHEZHO, U1 OpPHBEIEHHOMH
OB-rpammatnku I' Torza u tosbko Toraa Io(I') = 1, korga
I nuneiina. ;

Beegem eme oaHo BcmoMoraresnbHoe mnowsTtHe. ITycTh
I' — npousBosiibnast OB-rpammatuka, T — JepeBo BLIBOLA B

*) OGe st Benuuunel (aKTHYECKH YXKe PACCMATPHBANHCH HAMY.
Hmenno, durypupyomas B onpefiesesnn aKTHBHON eMKOCTH IpaMMaTHKH
(ctp. 57) dyskuns f(T, D,i) —3To0 axThBHAas eMKOCTb HENOUYKH ©i, a
F(T, D, x) — akTuBHas eMkocTh BhiBoja D. (AKTHBHZSI €MKOCTb B-rpam-
MaTHK u3yyaercs Huxe, § 7.2.)
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weit u T’ — P;-nepeBo, moayuyeHHoe H3 T BbIOpachIBaHHEM
BCeX Y3JI0B, IOMEUEHHBIX OCHOBHBIMH CHMBOJaMH. UHCIO BH-
cAuMX y3/0B fepeBa I’ OyleM Ha3bBaThb NpHBELCHHLIM
ungekcom BetrBaenus nepesa T (ume T'l). Herpymuo
BHETh, UYTO ITO UHCJIO PABHO HaHOOJbIIEMY 3HAYCHHIO aK-
THBHOI eMKOCTH BBIBOZa, oTBeyatowero gepesy I. (B camom
fese, 3T0 HapboJbllee 3HAUEHHE [OCTHTAaeTCA Ha BLIBOZE,
B KOTODOM NpaBWJa, He COlepiKalllie B NpPaBbiX HaCTAX
BCIOMOTATEJbHHX CHMBOJIOB, NPHUMEHAIOTCS B TOCJE/LHION
ouepeab; 4 lENOYKA 3TOr0 BEIBOJA, HMelOIlas Hau6oJb-
LIYIO aKTHBHYIO MKOCTb, — TOUHEe, NOCTe/IHsAs U3 TAKHX lle-
IOUeK — JOJ/UKHA «IIPOXOAHTb» depes Bce BHCAYHE Y3-
aot T7.)

Takum o6pasom, OB-rpammatuka I' Toraa H. TOJMbKO
torpa siBasiercss OAEB-rpaMMaTukoM, KOrja MHOXKECTBO
NpUBENCHHBIX HWHIEKCOB BETBJIEHHA TNOJHBIX BBHIBOJOB B I
{MeeT KOHEUYHYI0 HAaHMEHBIIYI0 BEPXHIOI TIpaHb; NOC/IEA-
usas, ecan ona cymecrsyet, pasua fo(T). _

Temepb MBI MOXKeM J0Ka3aTb CJeylollee yTBEPKICHHE.

JMemma 5.2. Cyujecreyer arz0puTs, nO3B0AAOUUL 1O
ao6oii OB-zpammaruxke T pacno3naTe, ABAAETCA AU OHQ
OAEB-zpammarukotl, u 8 cAyiae NOAOKUTEAbHOZO OTEETA
Hau}?[uoﬁgr‘s)éTeanTBo. HasoBeM paHroM BCIIOMOTra-
rennporo cumpoiia A OB-rpammaruks I''= (V, W, I, R)
HAHMEHBIIYIO BEPXHIOK IPaHb MHOXKECTBA NPUBEAEHHLIX HH-
JeKCOB BETBJIEHHs JiepeBbeB BblBOLOB B I', HauMHAIOLIHXCA
cumBonoMm A u sakamumBatomuxcs uenoukamu B V. Kpome
TOTO, Ka’JA0My OCHOBHOMY CHMBOJY NpUNHIIEM paHr 0. Bce
CHMBOJIBI KOHEUHOTO pDaHTa MOXKHO HAaWTH — H OIpeeqHTh
UX DAHTH — CJEeLYIONUM CrocoGoM. Onpeneanm moc/e0Ba-
reqbHOCTE Wo, Wi, ... NOAMHOXKECTB CJOBapA VUW rak:
W, = V; eciu onpeieseHbt Wo, ..., Wn, To Wnyy COCTOUT
uz tex Ae W— (WoU...U W,), kKotopsle 061ajaioT cie- -
AYIOLIMM CBOACTBOM: KaKOBa 6Bl HYM OBlIa MOCJEN0BaTe/b-
nocts Ay — &AM A —> EpAgMg, + v ey Ag—y—>EAM; TIPABHA
' rakas, uro Ay=A u Ay ... AsE“Z'*(WoU X
... UW,), ce uenouku §; mi nMpHHajIexar V*. (D10 cBOil-
CTBO, OYeBHHO, 3((HEKTHBHO npoBepseMo.) HeHOCpeI‘L’;TBeHé
Hasi MHAYKLHEA 1O £ [OKA3bBaeT, YTo IS KakA0ro Wn BCE
npHHAJJIeKAlHe eMy CHMBOJBI MMEIT KOHEYHbIe paHTH;
cnocof HX HaXOXKAEHHA fACEH W3 KOHCTPYKIMH. B To Xe
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BpEMs CHMBOJIBL, He BOINEANIME HU B OfHO W,, ecJH Takue
€CTh, UMEIOT OECKOHEUHBIH paHT. HeficTBuTENbHO, ecin ne —
HauGoJbulee H3 WHCeJN #, IJs KOTOpsx W, He OyCThl, TO U3
Besikoro Be W —(WoU...UW,) OyleT BLIBOAMMA HEKO-
Topas uenouka suga §Cn, rae C= W —(WoU...UW,,) n
EN COLEpPKHT BXOXKJEHHE BCIOMOraTeJbHOro CHMBOJIA; a 1o-
CKOJIbKY TO XKe caMoe uMeeT MecTo misa C u T. 4., 1S Jio-
Goro p mafisercs BhiBOxMMas u3 B wmenouka, coliepxamas
HE MEeHee p BXOX/IEHHH BCIOMOraTeJbHEIX CHMBOJOB, YTO H
obeciieunBaer GeCKOHEUHOCTD paira B. HUrax, T' roraa
H.TonbKO Toraa Oyner OAEB-rpammaTukofi, korma ee ma-
YaJIbHBI CHMBOJI COHEPIKHTCS B OJHOM H3 Wa, u 1o(T) 6y-
A€T PaBHO B TOM Cjlyyae pPaHry HayaJbHOrO CHMBOJA,

~Jlerko 3aMeTuTb, YTO NOHSTHE - IPHBEAEHHOrO HHJEKCa
BETBJICHHs . IO3BOJ/IAET OXapaKTepu3oBaTb U MII-Maummub ¢
OrpaHUYEHHbIM YUCJIOM MOBOPOTOB. MMeHHO, ecan onpene-
JIMTb STOT MHIEKC L4 JlepeBa BLIYMC/IEHHS TaK Xe, KaK 115
AepeBa BBIBOAA, TO OH OyleT paBeH 4HCIYy M[ePeXoa0B OT
CO3laHust A4YeeK K HX YHUUTOXKEHHIO, HHAYe — MOJIOBHHEe
YBENHUYEHHOrO Ha eNMHHIY OOLlEero uuc/ia mnoBOpoOTOB. Te-
nepb 6e3 Tpyna nosyuaercs ‘

Teopema 5.11. a) Zas ao6oii MI-mawunee M ¢ oe-
PaHUYERHOIM HUCAOM NOBOPOTOS MOXCHO NOCTPOUTL 3K8u-
sasentryro ed OB-OAEB-epammaruky T TAKYI0, 47O
fo(T) = 1/2(I1(M) 4 1). 6) Jaa awboi OB-OAEB-
epammaruru I' MOXHO nocTpouts sxkeusasentuyro eii MII-
mawuny M ¢ oepanusennsin wucaom nosoporos TAKYto, 470
(M) = 2/o(I') — 1. N

"Jloka3zaTeabCTBO HeMeaJeHHO clneayeT H3 JemM
4.12 v 4.13 u Toro ¢akra, yro KOHCTPYKIIUA, HCNOJb30BaH-
Had TpH yCTaHOBJIEHHH JeMMbl 4.14, coxpausier mpupenen-
Hble HHIAEKCbl BETBJICHUSI HEPEBbEB.

3aMmeuanne. D10 ke 06CTOATENbCTBO BMecTe ¢ JeM-
MOR 5.2 1aeT alropuUTM, NO3BOSIOLIAH 1O 060N MII-ma-
wHHe M pacnosHaTh, UMeeT JM OHa OrpaHHYEHHOE YUCIO no-
BOPOTOB, H B Clyuae NOJOKHTENLHOIO OTBeTa Haiitu I1(M).

.. [lepeiinem temeps k. asire6panueckoii XapaKTepUCTHKe
OB-OAEB-ssbikos. Ilyets Vi= {a,, ..., ap, b} (k=0) n
V’ — npoussonbubie croBapn, L= V*, L'= V®, ou nycTh
KaxJlas Lenouka sisplka L comepxur He 6GoJee opmoro
Bxoxnaenus b, Ilomoxum S,(L, L)=S8(L; a ..., ay,
bli{a), o0y {ag}, L), Onepauio S, 6yneM HA3HBATb 1e i 7~

b
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paabHoO#l noacraHoBKkoH L' BL (cuentpom b).
BeipakeHHe, cOCTaBJeHHOE H3 aGCTPAKTHBIX CHMBOJIOB
E, ..., En C TMOMOIIbI0 3HAKOB UEHTPAJbHOH MOJCTAHOBKH
(c OpOM3BONbHBIMH [eHTpPaMu), 6GyneM HasbIBaTb 1, €H T-.
pPajJbHO-TMOJNCTAHOBOYHB M BHpPpAaXeHHUEM OT
(nepemenHbix) &y, ..., En. Hanpumep, S.(&1, Sa(&2 Sc(Es,
E1))) ecTb LEHTPaJbHO-NOACTAHOBOYHOE Bhipa)ceHHe. Mox-
HO ONPEJETUTh IDEACTABJNEHHE A3bIKA € TOMOUILIO [eHT-
pa/bHO-NOACTAHOBOUHOTO BBIPA’KEHHs] TaK e, KakK [Mpef-
¢TaBjeHHe C T[OMOMLIbIO MHOroOwWIeHa WM PeryJsipHoOro
BhIpaxKeHus (crp. 24).

Mpul nokaxkeM, 4TO KJacc si3bIKOB, IIPEACTABHMBIX C [O-
MOILBIO IIEHTPAJbHO-IIOXCTAHOBOUHBIX BhIPAXKEeHUH OT JuHed-
HHIX $I3BIKOB (MHAUe TOBOPS, 3aMbLIKAHHE KJacCa JHHEHHBIX
I3bIKOB  OTHOCHMTE/ILHO HEHTPa/JbHOH IMOACTaHOBKH), «3(-
¢pexTuBHO coBmanaer» ¢ Kaaccom OB-OAEB-sabikos. Tou-
HEe, UMEET MEeCTO

Teopema 5.12. a) /laa aoboeo yenrparsHo-nodcra-
nosounozo esopancernus WU(Ey, ..., &) u 106bix n auneld-
notx OBb-epammarux T, ..., T, raxux, uro setpamenue
AUL(FY), ..., L(Tn)) onpedereno*), momHO nocrpouts
OB-OAEB-epammaruxy I', nopoxcdarouyyro szewx A (L (), ...
cony L(TY). 6) Han awoboii OB-OAEB-epammaruxu T
MOJCHO NOCTPOUTS YEHTPANbHO-NOOCTAHOBOYHOE BbLPANCEHILE
U, ... &) u auneidnoie epammarusu Ty, ..., T; rakue,
yro L(T)=AL[Ty), ..., L(TL).

NokasaTeabcTBO. a) JlOCTATOUHO MOKa3aTh, YTO
ectu ') u Iy — OB-OAEB-rpamMMarTuky M Kaxjgas Lenouka
sspika L (T')) comepxkuT He §oJjiee OJHOI'O BXOXKAEHHS CHM-
Bosia b, To MoxHO moctpoHTh OB-OAEB-rpammaruky T,
nopoxaaomyo Sy (L (Ty), L(Ty)). Hompu I'y=(V, W, I}, R})
(i=1,2)un W N Wy=( MB MOXKEM, OUEBHIHO, NOJOXKHATH
D=V, W, UWy, I}, R [b,I,]URy), viie R, [b, I,] nonyuaercs
3 R, 3aMeHOH BceXx BXOXJAeHHH b BXOXAeHUAMH I,
6) Tlpu I,(I')=1 yrBepxiaenue TtpuBHaJbHO. [IycTh OHO
nokazaHo nas cayuass [,(T)<k (k>1), m pna nanHoH
rpamMaruku I'=(V, W, I, R) umeer Mecto [,(I') = k. Pac-
CMOTPHM HpPOH3BOJIBHHE MOJHEIH BHBOL D = (@, ..., @)

*) OTo sHAYAT, YTO €C/IH B JABHOM BLIDAXKEHHH NI KAKUX-AHGo i, |
B L(T';) noacraeaserca L(T';) BMecTo cHMBOMA b, TO KaxJHas Henoukg
f3uka L (T';) comepxut He Gonee OAHOTO BXOXMACHHS b,
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B ' H 0603HAaUYNM uepe3 i, HauGOJbIIee YHUCJO , AJIA KO- :

TOPOTr0o KaxAas U3 UEIOYCK Mgy, ®y, ..., ®; COAEDPKUT TOYHO
OLHO BXOXJeHHUE BCOOMOrare/JJbHOro CHMBOJA. HyC’I‘b
L’ — MHOXECTBO LeNouyeK (J)iD AJIA BCEX IOJHBIX BBIBOLOB

s I, A, ..., A;— BCe BchnoMmorareJbHble CHMBOJIBI, BCTpe-
yalolxecs B UeNoYKax A3pka L/, u A;—>wjy, ..., 4;— Oj5,
(j==1, ...,{) — BceBO3MOKHHE NpaBuJa I' ¢ 1eBoli yacThio A,

coAepikaliue B NPaBHX yYacTAX JH60 GoJsee OJHOIO BXO-

KJeHMS BCIIOMOTaTeJNbHOI0 CHMBOJIA, JUGO HHU ojHoro. s :

npousBobHEX f, I, 1 <j<Ct, 1<CI<Cs;, o6o3nauuM uepes

Qjgry ooy (1”,-” BCE BXOXJEHHA BCIOMOraTeJbHBIX CHMBO- A

JIOB B ©;; (OueBHIHO, r;; << k) H uepe3 By, ..
BCIIOMOTATE/]bHBIE CHMBOJB, BXOX/JEHHAMH  KOTOPHIX
SABJSIOTCS Ojrs «++5 Ot COOTBETCTBEHHO.
IMosoxxuM

F”m=<V,W,B”m, R) ( = 1, ...,rj,).

ScHo, uro Bee 'y, sBasiorest OAEB-rpaMmaTukaMu M npH
stoM Iy(T'j;,) < k. BBeleM HOBble CHMBOJH by, - .., b,,,”

b | B]'l,-”_Te

H 3aMEHHMM KaxkJI0e BXOXJAEHHE «;;, BXOXKIeHHeM CHMBO.A
bjim; TOJYUEHHYIO Hemouky ofosnauuM ¢;. (Ecaum oj ne
COEPIKUT BCIIOMOraTe/IbHHIX CHMBOJIOB, TO @;; COBIafaer
¢ @y.) TonoxuMm

L”=S(L,; Al’ ceey Atl{q)ll’ ey q)lsl}, ooy {q)ﬂ, L) thst} )-

f3nik L” mopoxkpaercs JHHeHHOH rpaMMaTHKOH, noJiyyae-
moii u3 I' saMenoil kaxjoro npasuaa 4; - oy, j=1, ...,

[=1, ..., s;, npaBuaoM A;— @; ¥ BeIGpachBaHHeM Bcex

ocTaJbHBIX «HeJHHEeHHBIX» npaBuJ. Ho A3hK L MoxeT 6biTh
noJyuer u3 L” nocseloBaTe/IbHBIM IIPUMEHEHHEM ONepalui
Sby Sbyyp v o S,,tsmst (mpuuyeM B KauecTBe IIOACTaBJsde-

mMbix s3bkoB  Beicrymator L (T'yy), L(T'y), --. coorser-

CTBeHHO). BBHAY HHIYKTHBHOTO MpPENMNOJOXKEHHS H TOro.

oueBHAHOro ¢akra, 4ro Bce @y H Iy, MOryT OHITH Hafi-
JeHbl 3¢ (deKTHBHO, 3TO 3aBepliaeT JOKas3aTeJ/bCTBO.

O «0nycKaloUMX BO3MOMKHOCTSX» AETEPMHHHPOBAHHBIX
Mamgléac OrpaHUYeHHBIM YHC/IOM MOBOPOTOB CM. YHNPaXKHE:
HUE Q.99.
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3ameuanusn. 1) Us teopem 59 u 5.11 BuiTekaer, uto
K/JAacC MeTa/JHHeHHBIX $3BIKOB COBMNAZaeT C MepeceyeHHeM
KJIACCOB HTepaluOHHO-TuHefHX # B-OAEB-a3bIKOB.

2) TlpocMoTpeB [40Ka3aTeJbCTBO TeOpeMbl 5.5, Jerko
yGenuThes, 4To eciu (Hrypupyomas Tam mawmna M; on-
HOMOPOXEUHas, YUCTO CTHPaloUlas HJIA C OrpaHHYeHHBIM
YHCJIOM TOBOPOTOB, TO ¥ Mamusa M 6yner Tako# xe. Ilo-
5TOMY KJACCHI JIMHEHHBIX, MeTajJuHeHHBIX, HTePaLMOHHO-TH-
neitnplx # B-OAEB-a3bik0B 3(()EeKTHBHO 3aMKHYTH OTHO-
cuteapHo nepecedenust ¢ OA-s3bIKaMH.

3) Bce atu xaacchl 3QQeKTHBHO 3aMKHYTH Takmke OT-
HOCHUTEJBHO TOMOMODPGHEIX OToGpaxkeHH# (B YaCTHOCTH,
NpoeKIMit). DTO HENOCPEACTBEHHO C/IeAYyeT U3 Olpe/eneHui
COOTBETCTBYIOIIMX THUIOB rpaMmaTuk. (JleficTsuTesnbHO, B
5THX ONpENeJeHHsX CYLIECTBEHHO TOJbKO pPAaclosoXKeHue
BXOK/IEHUH BCIIOMOraTelbHEIX CHUMBOJOB B NpaBble YacTH
NpaBHJ, a OHO He H3MEHsIeTCs TpHM TMepexojie OT JaHHOM
rpaMMaTHKH K rpaMMaTHkKe IJs romMomopguoro o6pasa.)
CnpasejuB, BnpoueM, u Gojee obumit akr, AoKasarTesb-
CTBO KOTOPOTO NPEAOCTABJACTCA YUTATENI0, — BCE YKas3aH-
Hele KJacchl 3O(EKTHBHO 3aMKHYTH OTHOCHTEJbHO IOJCTa-
HOBKM BMECTO 3JeMEHTapHbiX CHMBOJOB JTOGEX OA-A3bl-

KOB.

Ynpaxunenus

5.1. INoctpourh mMAaTpaMMEl IpaMMaThk npuMepos 1 u 3,a) u3
1.3.
S 5.2. TTokasats, uro Aaa Becakoft A(OA)-rpaMMaTHKH MOXHO I0-
cTpouTh SKBHBaJNEHTHYIO efi onmosnaunyo A(OA)-rpamMmaTHKy.

5.3. [TokasaTh, 4TO KOMMYTaTHBHOe 3aMbIKaHue (ympakuenme 3.7)
A-s1311ka MoKeT He GbiTh A-f3bikoM (H Taxe B-s3blkoM).

5.4, [To koHeu#oMy aBTOMaTy ¢ mporpammoit {g; 3k = g2 q1a—> s,
Gob —> Gg, Gob —> g3, G3@ —> G4 G3@ > G2, q4b > g1} B 3aKMOUMTEIBHEIMH
COCTOSIHUSIMH g, §3 TOCTPOHTH AETEPMHHHPOBAHHEIA KOHEHWHBIH aBTOMAT,
N0/b3YsiCh KOHCTPYKIMeH, IPHMEHEHHOH B JOKA3aTeJNbCTBE TeOpeMbl 5.3.
[Mocrpouts AuarpaMMbl 060HX aBTOMATOB.

5.5. [Tokas3aTb, 4TO /IS BCSAKOH TPAMMATHKH, BCe IIPaBHJa KOTOPOH
umetor pug A—>aB, aA—>B, A>B u A—>A, rae A, B— scnomora-
TeJbHbIe CHMBOJIBI H @ — OCHOBHOH CHMBOJI, MOXHO HOCTPOUTb 3KBHBA-
nextuyio e OA-rpammarnxy [Biichi 1964].

5.6. TlokasaTh, uTO BCAKHE A-S3HIK SIBASETCS NPOEKIHed NOAXOAA-
mero cranfaprHoro A-sswika. (Omnpelenenne cTanaapTHoro A-f3bika cM.
B § 6.5.)

5.7. Ilycrs V —caosape u dF — cuMBoa, He mNpHHamiexawmh V.
IpocTol okpecTHOCTHOH rpaMMaTHKOR B andasure 14
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[Ipefinep 1969] HasmBaeTcs KoHeuHOe MHOXeCTBO S BXOXJeHHUH, uMe-

HYEMBIX OKDECTHOCTAMH, CHMBOJIOB H3 Vs OEeNoyky, npuHaiaexaliue -

muoxkectsy {A, 3£}V {A, 4f).

OxpectHoctb ax#a+yP, rie o u P MoryT osHauaTe H mim A, BB
NONHSAETCA [ANA BXOKACHHA UxQ%U CHMBOJA @ B  UEMOUKY
Z=ugue V* ewlM 4 W U UpeiCTABHMB COOTBETCTBEHHO B BHIE
4 = 8x, v ==yt npuueM, ecu & =, 10 s = A, n eciii B = 3, To
t= A,

SlspixoM, OnpefessieMEM OPOCTOR OKPDECTHOCTHO
rpamMmMaTHakoil S, na3sBaeTcss MHOXKECTBO BCexX llenouek us V*, B Ko-
TOPHIX INS KaXJOro BXOXKMIeHHs] CHMBOJIA BBIIOJHSETCA XOTH OH OJHA
OKPECTHOCTDb M3 S.

A-rpamMMaTHKa HasbiBaeTcsi k-onpeneneHH ol (B — HaTypasbhoe
YHCJI0), €C/IH OHA 06JlafaeT caeAyIOMM CBORCTBOM: KAKOBH OH HH GBLIH
ZBe LENOYKH X H Y, IPOM3BOAUMEIE KAaKHMH-MUO0 HYTAMH ee AHATPAMMBL,
ecid [x]x ([4]x) osHawaer HamGombLIMil KOHEN X (COOTBETCTBEHHO y), Ran-
Ha KOTOPOrO He NPEeBOCXOZUT #, T0 M3 coBnafenud [x]x u [ylx caenyer
COBNAfieHHe NOC/EIHHX Y3JI0B COOTBETCTBYIOLIUX MyTeH.

a) Tloxasatb, uTo Knacc S3EIKOB, ONpENENSeMEIX MPOCTHMH OKDECT-
HOCTHBIMH TpaMMaTHKaMH, coBnajaer (um npuToM <«3bdekTHBHO»)
KIacCOM  f3BIKOB, NIODOXKAAEeMEIX R-OompelleNeHHBIME A-rpaMMaTuKaMu
(IIPH BCEBO3MOXKHBEIX R).

6) IToxazaTh, 4r0 AJIST BCAKOM NPOCTON OKPECTHOCTHOM rpaMMaTHKH
MOXHO NOCTPOHTb SKBHBAJIEHTHYIO eHl MPOCTYIO OKPECTHOCTHYIO IpamMMa-
THKY, BC€ OKDECTHOCTH KOTOPOH HMeIOT BHA ax#axf (o, b = A, :I:;E

B) [lokasaTb, 4To Besikmil cranfapTabil A-A3biK (CM. HHXKe, § 6.5)
nopoxaaercs l-onpezesnensoil A-rpaMMaTHKOR.

5.8. OnpesleuM KOHeuHbIi AaBTOMAT C BHIXOAOM AHAJOTHUHO TOMY,
Kak onpefensiiace MIl-Mawmmna ¢ BeixomoM (ympaxsenne 4.25). s
KOHEYHOTO aBTOMaTa ¢ BeixofoMm M’ onpemennm sswik Lo(M’) Tou-
HO TaK Xe, Kak 9T0 Jenajtock ias MIl-mamunwm ¢ Beixomom. [loka-
3aTh, 4TO: .

a) ans JoGoro KOHeuHoro astoMata M MoXHO HNOCTPOUTL TaAKOH
KOHeUHBIN aBTOMat ¢ BhxoAoM M’, uto Lo(M’) = L(M);

H

6) ana moboro KOHEUHOTO aBTOMaTa ¢ BHIXOZOM M’ MOXHO mo-
CTPOHUTEH TaKOH KoHeuHwlll aBToMat M, uro L(M) = Ly(M"),

5.9. OmpesennM npeoGpasoBanue, OCYUIECTBJAEMOE KOHEUHBIM aBTO-
MaToM ¢ BHIXOJOM (ynpaxHeHie 5.8), aHanOrHuHO TOMY, Kak 3To jgena-
aock st MIT-Mawmi ¢ BHIxogOM (yopakHennue 4.25).

a) Ilokasatb, uro kmaccn OA-sspikos u, OB-ssbikos s dexTHBHO
3aMKHYTBl OTHOCHTE/NBHO NpeoGpa3oBaHuil, OCYIIECTBJSEMBIX KOHEYHLIMH
ABTOMATaMH C BbIXOJOM.

6) Bepro nm 310 1J4 K1AaCCOB JIMHEHHDIX, MeTaJuHeRHbIX, HTepa-
nuonHo-auHedHbX # OB-OAEB-a3bikoB?

5.10. YkasaTb cnoco6 mocTpoenus no AHarpaMe OA-rpamMmaruku
T ¢ ocnosupiM caoBapem V guarpammbl OA-rpaMMaTHKH, NOpOXnamowmet
azuk [p,L(T), Z= V.

5.11. IMorasats, uro kaacc OA-a3biKoB -3dhdeKTHBHO 3aMKHYT OTHOCH-
TesibHO opaimienns. (Onpefenerne ¢cM. B CHOCKe Ha crp. 156).

5.12. [Tokasatbh, uTO KJjacch JNUHEAHBIX, MeTa/uHelHbIX, HTepalUHOH-
no-nuHelnsx u OB-OAEB-ssnixos sdderrusno 3aMKHYTbl OTHOCHTEJIBHO
nepeceueta ¢ OA-A3bIKAME M OTHOCHTEBHO MOACTAHOBKH OA-f3b1KOB.
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5.13. Muoxecrso HaTypasbubix unucen E (uaM, yro TO Xe caMoe,
asbik B cqopape {|}, oM. cTp. 34) HaswiBaeTcl NepPHOLHUECKHM,
€caM CYIECTBYT Takue k, I, uro npy n >k us n<E caenayer
n -l e E. TlokazaTh, UTO MHOXECTBO HATYPAJbBHHIX WYHCEJ ABJAETCS
NepHOAMYECKHM TOrAa M TONBKO TOTZA, Koraa oo ectb OA-fswk, npu-
YeM IO HAHMEHDBIIAM COOTBETCTBYIOMHMM & M ! MOXHO NOCTPOHTbH HYX-
uyio OA-rpaMMaTHKy, H 0GpaTHO, O TakKoil rpaMMaTHKe MOXKHO HalTH
HauMenblume &k u I i -

5.14. a) VkasaTp anroputM, nossosdowuit gas mawboii OA-rpam-
maruku (V, W, I, R) n moGoro muoxecrsa O = W2 pacmosuartk, cyiie-
cTByeT JH Takasi uenouka ¥ & V* uro O = O(x) (cM. Z0Ka3aTeabCTBO
teopeMul 5.7).

6) Ykasath ajaroputM, mnossoasomuil aas mo6oii OA-rpaMMaTHKH
(V,W,I,R) n moGux uenouex x, y,z & V* pacrosnatb, NEPEBOAUT JH 2
xaace O(x) B knacc O(y).

5.15. ByaeM ropopuTh, 4TO OTHOILIEHHE 9KBHBAJIEHTHOCTA ~ Ha Vs,
rie V —caoBaps, COBM@CTHMO ¢ KOHKAaTeHalUHel cnpaBa,
ecad g mobeix X, y,ze V¥ us x ~ y caeayer xz ~ yz. [loka-
3aTh, 4TO:

a) Ecin nna  npoussombhoin  OA-rpammatuxn I = (V, W,[,R)
onpele/uTb OTHOLIEHHE ~ Ha V* caezyiomuM ofpasoM: ¥ ~ y TOria H
rojpko Torfa, korja II(x) = II(y), rme II(#) o3Hauaer MHOXKeCTBO
tTex A & W, xoropble ABJAfIOTCS KOHUAMHM nyTedl, HauumHawmuxesd B [ H
NPOM3BOAAWMX #, TO ~ eCTb SKBHBANEHTHOCTh, corvacosanias ¢ L(T)
H COBMeCTHMAas ¢ KOHKATeHanue# clpa.a.

6) Has toro uto6u a3k L B caosape V Geur OA-s3bikoM, Heo6xo-
IMMO H JOCTATOuHO, 4TOGH CYIIECTBOBAJA COrjacoBaHHasd ¢ L u coBme-
CTHMasi C KOHKATeHallhell CNpaBa SKBHBAJEHTHOCTb KOHEUHOrO HHIEKCA
Ha V*,

B) Has toro uro6nl sis3eik L B ciosape V Gur OA-A3nikoM, Heo6-
XOJHMO M JOCTAaTOYHO, uTo6Hl oTHOWleHHe R, ompefessieMoe CJaeLyOUIUM
o6pa3soM:

iRy=NVzeV)[xzel =y L],

HMeJO KOHEUHHI HHIeKC.

5.16. TTokasaTb, uTo caeAyiollye JHHEAHBlE A3BIKH He SIBJASIOTCH 4B-
romarammn: k2| x = V') {xez|x =V} (8 oboux cayuasx mour
Hocth V == 2); aswik npuMepa 12 u3 § 1.3. .

5.17. a) [JokasaTb cneACTBHe H3 TeopeMs 5.5 HENOCPeACTBEHHO,
T. e. yKasatb croco6 nocrpoetus no b (OB)-rpammarnke It n A (011\)-
rpammarhke Tz Takoit B (OB)-rpammaruku I, uro L (T') = L (T}) N L (T'y).
IlokasaTh, uTO ecau upH 3ToM I'y ofHO3HAuHa, TO M [' MOXKHO clenaTb
OJIHO3HAYHOH.

6) ITokasatp, uro B-a3e1x

{xlx={@b ed’; |xla=1xlV|xle=]x]d

HeOAHO3HAUEH.
5.18. llna Toro utofbl KaxaoMy pHepeBy BoiBoga B ODB-rpamma-
tike I’ OTBeyaso EIHHCTBEHHOE pacTsAHyTOe AEepeBO BHIBOAA, HeoOXo-
IHMO B J0CTaTOuHO, uToGbl I' Gbiia suHerHof. JloKa3aThb.
5.19. Iloxasatb, uro Aas BesAkoi auneliHof OB-rpaMMartuku MOXHO
NOCTPOUTL SKBHBAJEITHYIO el siunelnyilo OB-rpaMMatuxy, Bce mpasuia
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Kotopolt uMmeior BUR A -»aB, A— Ba nnn A— A, rae A, B — BcnoMo-
raTejqbHbie CHMBOJIE], ¢ — OCHOBHOM CHMBOJL.

5.20. Onpenesnm guarpaMMy uunefinoit OB-rpammaruku T =
= (V,W,[,R) c npasunaMu BHI3, YKa3aHHOro B yupamHeHHu 5.19,
caenyromuM obpaszoM [[nkosekuit 1970} ysnamu puarpammel 6ynyt ame-
mentst W; eciu A —>aB &R, 1o us A 8 B ujer Ayra, moMeueHHas mna-
poi (a,A); eem A—BasR, 10 us A B B nger nyra, noMeuesnas
napoit (A, a); I — Hauansubi ysen; eciu A —-A &R, To A — 3akmioun-
renbabili y3en. IMonubil myth onpeflessieTcss Tak e, KaKk A9 AHATPaM-
Me OA-rpaMMaTHKH.

a) OmnpefennTtb LeNoYxky, NPOU3BOJMMYIO NyTeM B JHArpaMMe, TaK,
4yTO6L MHOKECTBO NENOYEK, NPOU3BOAMMBIX NOJHLIMM IYTAMH, COBIAJ0
c L(T).

6) OGo6IunTs moHsITHE AHATPAMMbl HA CJAYYal NPOM3BOJLHON JHHe-
ot OB-rpaMMartnky.

521. a) HasoseM IByJeHTOYHBM KOHEUYHBM aBTOMAa-
ToM (IK-aBToMarToM) mMamuny Teopunra ¢ OByMs JeHtamu JI, u
Jl;, KaXJasi U3 KOTOPLIX HMeEET CBOI TOJIOBKY, OBINMM s 06euX JeHT
anaBUTOM, MHCTPYKUMAMH TOMbKO THOA (i) (cTp. 42) H MHOMKeCTBOM
COCTORHHM, Pa3GHTHIM Ha [Ba HemepeceKawLIuxcs NOAMHOXKecTBa Q) n
Q: TaK, uTO HMHCTPYKUHA, HMeWLIas B /IeBOH YACTH COCTOSHAE H3 Q;
(i=1, 2), Bumonnsierca Ha nente JI;. JK-aBromar nonyckaer napy
uenouex (X, §), ecam npH sanucauuslx na JI; u JI, nenoukax x u y coot-
BETCTBEHHO ABTOMAT MOXKET, HAYaB BHIYHC/AEHHE B HAYaJ5HOM COCTOSHHH
C TroJIOBKaMH, 0GO3peBAOIHMH JeBble IPaHHUHBIE MapKepH, 3aKOHYHTDb
€ro B 3aKJIOUATENBHOM COCTOSHHH C TOJIOBKaMH, 0603peBaOIIMH TIpaBLe
rpaHuuHble Mapkepn. 3B K, nonyckaemo i JK-astomatom M
(o6osnauenne: L(M)), ecTs MHOXECTBO LOMYCKAEMBIX MM Map LENOYeX.
OK-asromar M u rpammarnka I' skBuBanentHw, e L (T)=
={x§| (x, y) & L (M)}. Tlokasats, uro s Bcsikoro JIK-asToMara
MOXXHO MOCTPOHTb 3KBUBANEHTHYIO eMy Jubefinylo OB-rpaMmaruxy n
o6patno [Rosenberg 1967].

6) Iloabaysicb pesysbTaTOM MNpelBAYLNEr0 NYHKTA, THOKA34Th, 4YTO
MOJACTAHOBKA aBTOMATHBIX fA3LIKOB B JIMHEHHBIH JaeT JMHelHbiH
A3BIK.

5.22. a) TlokasaTtb, 4TO AJS BCAKOro ZeTepMunupoBansoro JK-as-
ToMaTa (ynpaxHuenue 5.21) MOXHO NOCTPOHTH SKBHBaNEHTHYIO eMY OAHO-
anaunyio Junefinyio OB-rpaMMmatuky.

6) Tlokaszats, uro s3bk {xcfylx={a, b}, y=AVyesd {a, B}"},
I0pPOXKAaeMblil OZtHOSHAuHOH auHelHol OB-rpaMmmarukoi, ne IONyCKaeTes
HHKaKUM JetepMuuupoBanubiM JIK-aBromatom [Iukomckuit 1970].

5.23. Tlokasats, uto ecnn L <= a*b* rne a, b — sneMentapible cum-
Boaet, n K(L) monyaunefino (cM. § 4.3), T0 L — nunelHbl A35IK,

3ameuaunne Orcioma caefiyer, uto Beakuii OB-s3bK, colepxa-
wuficss B a*b*, sBasercs JUHeAHBIM.

5.24. Ecoim npasast yacTs XaX/Aoro IpaBHJa HC-rpamMmatukn I' co-
ZepxkHT He Gojlee OQHOrO BXOXKIEHHS BCIOMOrATENBHOTO CHMBOJA, TO
ans T MOXHO MOCTPOMTh SKBHBAJEHTHYIO eft juHeRHYI0 B-rpammartuky.
Hokasarts, ‘

5.25. YxasaTh cnoco6 HENOCPeICTBEHHOrO NOCTPOSHHS To HAHHOM

OA-rpaMMaTHKe SKBHBAJEHTHOH eff CHMMETPHYHOR JHHEHHON OB-rpam-
MaTHKH.

*
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5.26. [TokasaTh, uTO A3BIKH

Ny, By .. Hp 1
(a"6™ o Q" =0, 1, ..
(=223...)
A *
{(x, 2 .o xkxk|xl,..., eV, u{V)=2
JonyckawoTea uHcTo crupamomuMi MIT-mamunamu ¢ 2k — 1 moBopoTaMmu
W He jonyckawoTcs HMkakuMu MIl-MammunaMu ¢ MeHbLIHM YHCJOM IOBO-
pOTOB. L
5.27. Tlokasath, YTO MTepalHOHHO-IMHEHHEN A3k {a"b™|n =
=0, 1,..}* ne ssaserca OB-OAEB-a3bikoM. YKa3aTh ApyrHe aHaJIOTHU-

Hble TIPUMEPHL.
5.28. TlokasaTp, uTO A3BLIKH

{a®ikema™s |k, 1, m=0, 1, ...},
{aFHika™et ™ b, 1, m=0, 1, ...},
{xypz22)x, y, z=V", p(V)=2}

fgonyckatoress MIT-ManiMHaMu ¢ TpeMsi NOBOPOTaMH, HO He JONYCKAIOTCH
HUKAKUMH YyucTo crapaouuMe MIT-mamunama.

5.29. [lokasaTb, yTo AJS KaXJof uncto crupatoutein MIT-mamuner M
MOKHO MOCTPOHTb SKBHBaseHTHYIO efi MIT-mamuay M’, B xoTopolt aas
KaX10T0 TIOJHOTrO BLIUMCJEHHA HARAETCS DaBHOCHIbHOE eMYy IOJHOe Bhi-
uucneHre Takoe, 4to pabouast rojioBKa Ha KaXKJOM 3aJaHHOM paccros-
HUY OT HayaJa JeHTH ObiBaer He 0oJiee ueThipex pas.

5.30. Tlycts £y — KkJacC BCEBO3MOXHHIX S3BIKOB, KaXJhll M3 KO-
TOPBIX COCTOHT M3 ORHOH OXHOGYKBEHHOH ULEMOUKH, H INpPH KaXIOM
i=0, I,... i+1 €CTb KJaCC BCEBO3MOXKHBIX fA3hKOB BHma S (L;
81, .. @n| Ly, ..., Lp), oe L — qunedinpfi a3mK u Ly, ..., Lp &
=%, U ... UZ; Hycts, kpome toro, MW; u N; (=0, 1,...) o3na-
yalT 3aMbiKaine £; OTHOCHTENBHO OOLEeJHHEHHS H YMHOXEHHs!, COOT-
BETCTBEHHO OODBEeIHHEHUS, YMHOXKEHHS M HTepauud. Ilokasats, uro
aas aioboro i =0, 1, ... umeer Mecto ;=M <Ny = iy,

5.31. HenocpeacTsenio (He HOJAb3YACh TpaMMaTHKaMH) JOKasaTb
«3(HeKTHBHYI0 SKBHBAJEHTHOCTb> IEHTPAbHO-NOACTAHOBOUHBIX BbIpA-
xkenuit 1 MIT-Mauyn ¢ orpasHyeHHBIM YHCJIOM TOBOPOTOB. .

5.32. Ilokasath, uto Besikuil OB-A3HK, colepXalluiics B @) ... @p,
rge @ ..., O, — QHKCHPOBAHHEIE HEMOYKH, NOPOKAACTCS TIPH k=1
OA-rpammatuxodt u np# k > | — OB-OAEB-rpammatukoit ' Tako#, uro
I(T) <k —1 (cp. samevanus K Teopeme 4.6 M K YHpaXHeHHIO
5.23).

(Sl3bIKH yKa3aHHOTO 3J€Ch BH/A HA3HIBAIOTCA OTpPaHHYEHH B M H;
06 orpannuernbix OB-sassikax cm. [Ginsburg 1966, ra. V].)

5.33. INokasatb, uTO:

a) Jlunel#HEt A3BIK

P,= {am‘bn' oo d B my =01,
ml=an...mG=ﬂk} (k=2,3,-..)

JomycKaeTcs JeTepPMHHHPOBAHHOM uMeTo crupaiomelr MIT-yawpnoft ¢
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2k —1 nosopoTaMm W He HONyCKAeTcA HHKaKofi JeTepMHHHDOBAHHOM
MII-MamuHOi ¢ MeHBIIUM UHCJIOM ROBODPOTOB. |

6) Jlmmeimnit sstk PoUP3U .. monyckaerca meTepMunmposanHoi
aucTo. cTupatoniel MIT-Mawmnolt u He JomyckaeTcs HEKAKON eTepMHHH-
posannofi MIT-MamHHOK ¢ OrpaHHYEHHBIM THCJIOM [OBOPOTOS.

B) JIuMHEAHBIN #3BIK :

Ry = {ap‘bq‘cap"’bq?c ... capk—lbqk"capkbqk+rkcbrk_10 cee

b2t | —0, 1. p -
exs COC pisqi’ri_ > vy P1=ql+er ces Vpk=qk+fk]
(k=23 ...)

nonyckaercs ferepMuHupoBannofi MIT-mamunoli ¢ 22 — 1 moBoporaMu u
He JONYCKaeTCAd HHUKAKOH AeTepMuHuposanHofi MII-Mamwuuofi ¢ MeHbUWIHM
YHC/JIOM MOBOPOTOB H- HHKAKO¥ [eTePMHHHPOBAHHOH WHCTO CTHpamolel
MII-mamnHoi.

r) wB-OAEB-ﬁsmK Ry URy U... (nopoxnaemeid rpamMatukoir T, aus
KOTOpPOH I°(°F) = 2) He [ONmycKaercs HHKAKOR neTepMHHHpOBa,HHoﬁ
MH-MamHH‘,ou C OTPAaHAYEHHLIM UYHCJIOM TIOBOPOTOB M HHKAKOH deTepMu-
HHPOBAHHON uHCTO ctupaiouleli MIT-Mamunoi.

5.34. Tloxasath, uro B ympaxnenun 4.25, B) MOXKHO B3ATh B Kaue-
ctBe I' urepauuonno-nunefinyio OB-rpaMMaTHKY ¥ B KauecTpe M; uncro
crupaiomyio MIT-Mawnny ¢ BEIXOZOM.

FJTABA 6

JOMNOJHUTEJIbHBIE CBEAEHHUS
O BECKOHTEKCTHbIX FPAMMATHKAX.
JPYIrUE CNoCObbl 3AJAHUSA
BECKOHTEKCTHbDBIX $13bIKOB

Hapsny ¢ B-rpammarukamu ¥ MIl-mammnaMu cyuect-
ByeT psii JPYTHX crmoco6oB 3ajanua b-aseikoB. Muorue us
HHX BBI3BAaHbI K XKM3HHM NOTPeGHOCTAMH MPUJIONKeHHH: pas-
JHYHLIM cnoco6aM 3ajaHuA sI3BlKa OTBEYaloT pPasjHuHbIe
crocoBbl OTMHCAHHS CHHTAKCHYECKOH CTPYKTYpHl ero mpes-
JoXeHuH (ileroyek), OTpaxKalllde Pa3/HYHbIE JUHIBHCTH-
yecKue acHeKThl 3TOM CTPYKTYpH. HekoToprie u3 Taxux cno-
c060B O6YAyT PacCMOTPEHHl B HacToOAlleH raaBe. 3/ech Xe
HaM OyjmeT yAoOHO H3/I0XKHTb €Ile HeCKOJbKO (haKToB, OT-
HOCSIIAXCS K «OCHOBHBIM» Croco6aM 3ajanus b-a3bikoB —
B-rpammatikam u MII-mamunam.

§ 6.1. KaTeropuajbHbie rPaMMaTHKH

PaccmoTpuM KoHeyHoe MHoxecTBo W, KoTopoe Oyaem
Ha3bIBATb CJAOBAapeM KaTeropHuil, a ero 3JeMeHTH —
3JeMeHTapHBIMHU KaTeropuaMHu. Bsegem B pac-
cmorpenne cuMBoasl \, [, [, ], ne mpunaasexawmue W. U3
3THX CHMBOJIOB H 3JeMeHTOB W OyneM CTPOHTb BbIparKeHus
cnenuabHoro Buaa —KaTeropuu (Han W). Mmenso:

[. Beakas sieMeHTapHas KaTeropusi ecTh KaTeropus.
II. Ecim ®, W — kateropun, 1o Bbipaxenue [@®/¥] (un-
rtaerca «@ Hal ¥») u [O\W] (uuraercs «D nopx W») ——
takxke Karteropuu. [1l. BeAkas Karteropus siBjsieTcs Tako-
Bo#i u60 B cuay I, mubo B cuay Il

MuoxecTBo Bcex Kateropuil’ Han W OyzeM HaseiBaThb
KaTeropuaJ JbHOR cuctemMod Haa W u o6o3Hauath
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K(W). MHOXeCTBO BCex ILenoueK, COCTABJEHHBIX H3 KaTe-
ropuit nap W, 6yaer o6osnauatbess K(W)*,

Ilyers §, m — nenouku xarteropuil. Mbl 6yaeM rOBOPHTb
YTO § HENOCPEACTBEHHO COKpal{aeTcs g0 7]‘
ecan 160 E={D[D\W]0, n=C¥0, saubo §=§[(D/‘F]‘I’6:
n=L{D0, rie ®, ¥ & K(W) u {, 6 — nenoukn Kareropuii.

3ameuannus. 1. MoXKHO paccMarphBaTh KaTeropHio
[®\W] Kak onepaTop, HefCTBYWOUIMiI ClpaBa Ha KaTero-
pulo @ u mnpeBpamatomuii ee B W. Ananoruuno a4
[D/9.

2. Jlns 3anoMMHaHUsi YHOGHO MpPEeACTaBIATh cebe Hemo-
CPEACTBEHHOE COKpAllleHHe KaTeropuift Kak COKpalleHHe
ApoGefl, HampuMep INpH yMHOXeHHH «Apobu» [D/W] Ha
WV (cupasa) W cokpaiaercs co «3HaMeHaTeleM».

Hanee Gyaem rosoputb, 4To & COKpamaercs 10 1
eCJIH CYLLECTBYET TaKasi [OCJeI0BATEbHOCTh UENOYeK KaTe-

ropufi &, &i,..., & Han W, uto & =&, En = n u E;_y Hemo--

CPe/ICTBEHHO COKpallaercss N0 E;NpuKaxaoMi==1, ..., n

TenepboMBI MOXKeM CPOpPMYJHPOBATb ONpeleeHne KaTe-
ropHa/bHOH rpaMMAaTHK.

KaTegopnaJIbHoﬁ rpamMmmaTtrukoft (K-rpaw-
MaTHKOM) Ha3LIBAETCS  YNOPSAJAOYEHHAs  ueTBepKa
G=(V,W,®f), rae: 1), 2) V u W — koHeunble MHOXKe-
CTBA, HA3bIBAGMbIE COOTBETCTBEHHO OCHOBHLIM CJOBa-
peM ® caoBapeM KaTeropu#i (MX 3JeMeHTH
Ha3BIBAOTCA COOTBETCTBEHHO OCHOBHBIMHU CHMBOJ a-
MH H 3T€MEeHTAPDHBIMH KaTeropuaMu); 3) @ —
sneMeHT W, HasbiBaeMbli TJaBHOH KaTeropuem:
4) [— dbynknus, craBAllas B COOTBETCTBUE Ka}K,L[OMy,
OCHOBHOMY CHMBOJIY KOHEYHOE NOAMHOXECTBO KATErOpHalb-
Hoit cucrembl K(W); f nasbiBaeTcsi npHHHCHBalome fi
bYHKIH e

Ilyeth x=a; ... ap—uenouka B V, ay, ..., ax =V

u §=@,... 0Oy —nenouka karteropuii Hag W, @,
.o., Op e K(W). Mbl 6yneM roBopuTh, 9To rpaMM’aTm(,a. G
comocTaBJAeT LENOYKE X UENOuky E, eclH IJst Kax-
poro i==1, ..., & umeer mecro @; < f(a;); rpammaruka
G npunuceBaeT Uenouke x KaTeropuio @, ecan Ju6o
r=ac V u @< f(a), 1mmbo HekoTOpas. LeENOUYKa KaTero-
pHi, comocTaBJaeHHasd x, cokpaulaerca 1o @.

SIspikoM, onpenensieMbiM K-rpaMMaTukod
G (o6osnauenue: L(G)), Ha3biBaeTcsd MHOXECTBO TeX LeNO-
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4eK B OCHOBHOM CJOBape, KOTOPHM rpaMMaTtuka G MNpHIH-
cpiBaeT IJIaBHYIO KaTeropuio.

JNlse K-rpaMMaTHKH 3KBHBaJ eHTHD, €M OHH OI-
peNeIsiioT OJMH H TOT e S3BIK.

[IpuBesieM HEeCKOJNLKO mNpumepoB K-rpaMMarHk. [Ipu
5TOM GyfeM fBHO BHITHCHIBATH TOJMBKO IPHIHMCHIBAIOILYIO
dyHKWHIO, uMest B BuAy, uto @y, @y, A, K, T, Ty o603Ha-
4aJ0T 3JMEMeHTapHble KaTeropui, B ToM uucie @ — rias-
Hylo KaTeropuio. Ecau 3Hauenue f(a) npunuCHBAIIER
(GYHKUUH [ COCTOMT H3 onHoit Karteropud W, TO BMeECTO
f(a) = {¥} mumewm f(a) = ¥.
~ Tlpumep 1. OnpeneauM NPUIHCHIBAOLLYIO GyHKIHIO [,
na caosape {a, b} tak: f;(a) =, f, (b) = [D\Dy]. Jlerko
BUIeTb, UTO I€NIOYKA, COCTOsAllasi M3 TAKHX KaTerophi,
coxpamaercst 10 @, uaum pasaa @, TOraa W TO/LKO TOrla,
xorna oma mmeer BHE @g([Do\Do])* (n=0, 1, ...). Tlo-
5TOMy COOTBETCTBYIONIAas TpaMMaTHKa OINpefesseT fA3bK
{ab"|n=0, 1, ...}.

Mpumep 2. OmpeneanM (YHKIHIO fo Ha {a, b} Tak:
fo(a) ={A, [A/D}, f2(b) =[A\Dy]. Slcmo, uro Beskas
leoYKa KaTeropuit BHIA ([A/D)* T A([AD] ) (n=
=1, 2,...) cokpamaerca n0 ®;. C Apyrod CTOPOHH, Iie-
[OuKa KATEropHil, sBASIOLIMXCA 3HAUEHHsIMH [, (TouHee,

 BXOLSIHX B 3SHAUEHHS [p), JJMHA KOTOpoA paBma 2n,

n=1, 2, ..., cokpamaercsa 10 @, TOIbKO TOrAa, Koria
ona umeer Bunx ([A/D) YL A([AD])". (dast mokasa-
TeJbCTBA HYKHO K 9TOMY YTBEPK/AEHHIO NPHCOENUHATD ellle
OJLHO: IENOYKA KaTeropHil, ABJAKIUAXCS 3HAUEHHAMH HJH
yacTsiMM 3HaueHHHl [, J[JMHAa KOTOpOM paBHa 2n—1,
n=1,2,..., cokpamaercs 10 Oy HJIH paBHA @, TOJILKO TOT A4,
korna ona umeer Bun ([A/D) Y D ([AD] )™ o6a
yTBepKAeHHs [0Ka3bBAIOTCH ONHOBpEMeHHON HHAYKLHeH.)
TakuM 06pa3oM, COOTBETCTBYIOLiasi IpaMMaTHKa ompeje-
asiet s3bk {a"b"|n=1,2,...}.

Mpumep 3. Omnpexnenaum ¢yHRUHIO f3 Ha cJjoBape
V;{pl» ooy Py _]’ &1 V, =, (’ } TaK: f3(pi)=q)0
(i=1,.., &), fs(()=K, F0))=[DNK\DQ]], F3( =
= [Dp/D,], f3(&) =13(V)=13(2) =[O\ Do/D,]].

ITycts F(B) — MHOXECTBO TexX LeNouyek, KOTOPLIM TaKas
rpaMMaTHKa NpPHIACHIBAET KATErOPHIO 0. Torpa: (a) F(D,)
cOBNAfZAeT C MHOXECTBOM BCEX NPABHJBHO INIOCTPOCHHHIX
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¢dopmya (nnd) JorvkU BECKasHBaHU *); (6) F (D) = {(A){ A
ectb nno)l; (B) F([Dy/@])={NU{)a|A ecrs nnp;
a=&, V, D} (r) FK)={(} () FIQ\NK\D]1])={)}
(e) F([DND/Di]])={&, V, >}

Yteepxknaenns (r), (n), (e) oueBmiuw; (a), (6), (B)
JOKa3bBalOTCA  OJHOBPEMEHHOH HHAYKIHEH [0 IJHHe
uenoukH (TMpoBe/eHHe KOTOPOH NPeLOCTABISETCS YHTATENIO) .
- Ilpumep 4. Onpenenum «repM» B caosape {a,, ..., a,
+, +, (, ), =} caenyomum o6pasom: (i) a, ..., @, — TepMbI;
(ii) ecsn ¢, £, — TepMmbl, TO (f,) 4 (8) u (#) - (t;) — Tepmsl;
(iii) mpyrux TepMOB Her. Bripaxenus Buia f, =1, rie
t;, t, — TepMbl, Haz0BeM «(HOpPMyJIaMHU».

Yurareao mpenocraBJseTcs L0OKa3aTb, YTO MHOXKECTBO
dopmya onpenensercs K-rpammaTukoii co ciaenywoiei npu-
nucuBalomesl  ¢yukuned f: f(a) =T, f,(+)=[,(
= [T\[T\T4]], f+())=K, f4())=[T\[K\T1]], fo(=)=
= [T\[@y/T]]. TTone3no Takxke HAfTH, aHAJOTHYHO MPEMbl-
LylleMy npuMepy, MHoXKectBa F(©).

Hanbhefimue «aGCTpakTHbIE» MPUMEPHl CM. B yNpakHe-
Huu 6.1. JIuarBucTHueckuil npuMep cM. [[nagkuit — Meb-
uyk 1969, ctp. 127—131].

IIpumeprl 3 H 4 B KaKOH-TO CTENEHH MOSICHSIOT conep-
KaTeJbHBIH acnekT pa6oTel K-rpaMMaTHK: KaTeropus, npu-
NHChIBA€Mas TPaMMAaTHKOH TOH WM MHOH LeNouke, oTpa-
KaeT «CHMHTAKCHUECKYIO POJib» MOC/JeNHeH, MpHUEeM 3Ta POJb
nonuMaercs Jub0 KaK NPHHANNEKHOCTD K OZHOMY M3 He-
MHOTOUYHC/IEHHBIX «OCHOBHBIX CHHTAKCHYECKHX KJIacCOB»
(ecn npumucaHHas KaTeropus sBJSETCS 3JIEMEHTAPHOM;
Tak, B puMepe 4 OCHOBHbIE K/IAaCChl — «TePM», «(hopMyJaas,

«jJeBas cKoOKa»), JHOO «OMepalHOHHO»: <«JaHHAs Lenoy-

Ka eCcThb OlepaTop, MpPeBPALlAIOWHA HENoYKy TaKoro-To
Kjacca B LENOYKy TaKOro-To Knaacca» (Tak, B npumepe 3
Kateropusi [@o/@;] npunMchiBaeTCs YHApPHOMY oOmepaTopy
7] u nemoukam Buna (U)o, CHHTAKCHUECKH TaKXe BelLy-
muM cebs, Kak yHapHble ONepaToOPBl, a KaTeropus
[@s\ [@o/D,]] — 6unapueiM omepatopaMm &, A, D). A=na-
JOTHYHBIM 00pa3soM MOXKHO IOCTYHNAThb MJi - eCTeCTBEH-
HHIX fA3LIKOB; HaNpHMep, HeNepeXOJHbIl TJaroa « MOXer

*) Umeercss B BuAy cilefyowhii BapuaHT ONpeieNeHHs mnd:
() ppeor p, cyms mnd; (ii) econ ¥, B~nmnd 1 a=& V, O, 10
1" u (U) o (B) ~— nng; (iii) apyrux nnd Her. .
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paccMaTpuBaThesl KaK OlNepaTop, MepeBOASLMH CYIHIeCTBU-
TeJbHOEe B IpejsoxeHue. [logpoGHee O JIMHTBHCTHYECKOM
acnekre K-rpammartuk cM. [Taankuit — Menbuyk 1969,
crp. 122—136, 150—153].

Hepelizem k Bompocy O B3auMOOTHOIIeHWH Mexny K-
rpaMMaTHKaMu ¥ B-rpammaTtukamu. B oany cropony stot
ROTIPOC pelnaercss upe3BblUaliHo npocto. [lyets O =
= (V, W, ®,, ) — K-rpammaruka. Paccmorpum B-rpamma-
uky I'= (V, W, @, R), rme W’ cocTouT M3 Bcex KaTero-
pHil, ABJISIOMIMXCS YacTAMH 9JeMeHTOB 3HaueHuit [*), a
R — u3 BCeBO3MOJKHEIX NPaBUJ CJELYIOIIHX TpPeX BHAOB:

(1) ¥—>0[®\Y], roe|[®\W¥] =W’ (torma u ©, ¥ = W),

(2) ¥ —[V/0O]D, rre [Y/Ol=sW;

(3) ®—a, rne ®© = f(a).

Bynem rooputb, uto ' KAHOHHUYECKHU COOTBET-
ctByeT G. 9kBuBanentHoctb G u I, 1. e. paBen-
crBo L(G)= L(T'), oueBnzna. :

IMpousBonbHOe nepeBo BelBopa I B rpammatike I' Mbl
fyneM Ha3bBaTh JepeBOM COKPAL{e€HHUS M[EHOUYKH
4(T) B rpammatuke (. (Pasymeercsi, [epeBO COKpAaLIEHHS
MOXKHO ONpeaeauTh M He3aBucuMo oT I'.} JlwoGoil memouke
a3elka L ((G) KaxJloe €ée JepeBO COKpalleHUs IO3BOJAET
XOpOILO H3BECTHBEIM HaM crnocofom (cM. § 3.1) comocTaBuTh
pa3MedeHHYIO CHCTEMY COCTaBJAIOINX (OYeBUAHO, GHHAp-
Hy10). B coxmeprkaTeqbHOM acnekTe 3Ta cHcTeMa o6Jajgaer
JIOGONEITHOH  OCOGEHHOCTBIO: CPelIH BCEBO3MOMKHHEIX ee
vepapxu3aluil eCTeCTBEHHO BBIAENSIOTCH JABE <(IJIABHHIEY,
HauboJiee BaxHble A5 NPUJIOXKeHHH, Tak uTo K-rpammaru-
Ka M03BOJISET AOCTATOUYHO «XOPOUIMM» CNOcoGOM COMOCTaB-
JSITh IEMOYKAM He TOJBKO CHCTEMBI COCTABAAIOIINX, HO H
nepeBbst momuwHenus (cM. § [11.3). D1 wmepapxmsaiuy .
nosiyyatotesi Tak. [lycrb A — seToueunasi cocraBasomias,
«NPOMCXOAAIAsA» OT y3/Ja JepeBa COKPAUIEHHS ¢ METKOii-
@; Torga M3 ABYX HENOCPEACTBEHHO BJIOXKEHHBIX B A 'co-
crapagiomux B, C ogHa — nycTb B — NPOHCXOAUT OT yaJa
¢ werkoit [@/¥] wmm [¥\D], rne ¥ — merka ysaa, or
kotoporo npoucxonut C. I'lpu onuoll 3 uHTepecyiomux Hac

*) Yactb xareropuu @ onpenensierca Tak: (a)® ects wacts @;
B) ecin @ =[¥\O] wm O©=[¥/8], To ¥ n O —uactu @; (y) ecan
¥ —uacte ® B © —vyacts ¥, 10 O —uacts O; (8) ¥ MoxkeT GHTH
vacteio @ Toabko B cuay (a) (B), (y). o
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Hepapxu3alnil IJIaBHOJ cocTaBJjsiolled 6yneT Bcerja CuM-
tathca C («apryMeHT»), npu apyroii B («omepatop»). Ilep-
BYIO HEpapXH3aLMI0O Mbl HA30B€M NPAMOH, BTOPYIO —
o6partuofi. Jna ¢opmManbHBIX fA3bIKOB MaTeMaTHYeCKOH
JIOTHKM HauGoJjiee afekBaTHO# 0OLIYHO OKa3biBaercs obpart-
Has uepapxusauisa (M0Ne3HO yOeAUTbCst B 3TOM [JIsl SI3BIKOB
npuMepoB 3 U 4, NOCTPOUB JJ/I5 HEKOTOPBIX HX IENOUeK Co-
OTBETCTBYIOLIHE J€PEBbsl NMOAYMHEHHA), B TO BPeMs KaK IJis
eCTeCTBEHHBIX f3bIKOB MpEANOouTHTeNbHee mpamas *). Bupo-
yeM, JJid MOC/HeRHAX ellle YAoOHee MOXKET OKas3aThCs Hepap-
XH3auus, BeiGpanHas 6ojiee CA0XKHBIM CIOCOGOM.

BosHukaer Bompoc, ass Besikoi Jau  B-rpammatuku
MOXHO NOCTPOMTb 3KBHBa/eHTHYIO eHl K-rpammaruky. Mel
MoKaXkeM ceHyac, 4TO 3TOT BONPOC pellaeTcsl HOJOXKHUTEIb-
Ho; GoJiee TOro, HyXHasi K-rpammaT#ka MOXeT ObITb IMO-
CTpoeHa TakK, YTOObl 3HAUEHHsl ee NPUMHCHIBAIOLIEH DYHKIHH
cojepxaiu ToJAbKo Kareropun Bupa A, [A\B] wu
[A[B\C]], rme A, B, C-—3jeMeHTapHBIE KaTErOpHH.

Iycts T'= (V,W,I,R) —cragnaptias GuHaphHas b-
rpaMmatuka. IlocTpoum nnas Hee K-rpaMMaTHKy ciaeayio-
M o6pa3om:

1) Kaxnoin ynopsinouennoit mnape (4, B), A, BeW,
comocraBuM HOBHIE cuMBog AB. Tlomoxum Z’={A8| A,
BeW}n Z=2Z"U{®y}, rae O, & Z’.

2) Yro6ul ompefesuTh NPUIHCHBAKILYIO (YHKIHIO f,
BBeJeM CHayala BCrioMoraTenbHyio ¢yHKRuHIO [/, oToGpa-
xawoimylo W B MHOXKECTBO KOHEUHBIX HoAMHOXKeCTB K(Z),
c/AeyIOHIHM 00pasoMm:

a) @, = ().

6) Ecou A—>BC=R n D<=W, 1o Kareropum é“‘ "
[AP\CP] npunaanexar [’ (B).

B) Ecin B, D =W u A —karteropus, CONOCTaBJEHHAs
cHMBOJY D 110 0QHOMY M3 NYHKTOB a), 6), To [BP\A] <[ (B).

r) Kateropus moxer mnpusaanexars [(B), Be W,

TOJIBKO B CHJIY a), 6), B).

*) 310 cBHA3aHO TpeXJe BCEr0 CO CIAEAYIOUIHM OOCTOSTENbCTBOM.
OCHOBHOe CTPYKTYpPHOe pasjuuHe MeXJy ecTecTBeHHHIMA H ¢opManbHO-
JIOTHYeCKHMH fI3LIKAMH COCTOMT B TOM, YTO B NepBbIX MMEIOTCH Kak mpe-
IHKATHBHEIE, TAK H ONpeleHTesbHbe (aTpuGYTHBHEIE) CBA3H, TOrla Kak
BO BTODBIX — TOJIBKO NpeAuxaTuBHble. Ho -onpelesneHHe ecTECTBEHHO, €
OJIHOI CTOPOHLI, CYHTAThb NOJYHHEHHBIM ONpefeasieMOMy, ¢ APYroi — pac-
cnganm;aTb KaK onepartop, ASHCTBYIOWMH Ha onpelensieMoe (a He Ha-
o6opor). ‘
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KaTeropuy, cOnocTaBieHHbie CHUMBOAY B 10 MyHKTaM
a) u 6), Mbl GyleM Ha3biBaTh JEBLIMH B-KaTeropusaMH, co-
[OCTABJICHHBIE IO NYHKTY B)— ONpaBbiMH B-kaTeropusMu.
(OaHa u Ta Ke KaTeropus MoxKeT, BooOuie FOBOpsi, OKa-
3aTbCsl OJIHOBPEMEHHO JIeBOH M IpaBOH Aaxe [Js OLHOTO
u Toro xe B.)

®dynkuuio [ Mbl ompefiesuM Tak: f(a)= U ' (A4).

A->aeER

[Monoxum teneps G =(V, Z, @, [). ITokaxem, uto G
skBHBaJieHTHa I'.

Uro6sr pokasatb Brmwuenuwe L(I') = L(G), mocrarou-
HO YCTAHOBHTb, YTO [J/s1 BCAKOrO JiepeBa IOJHOTO BBIBOAA
T 8 I' naiigerca Takoe nepeBo cokpauleHus I° B G, uto
y(T’)y = y4(T). las 3T0rO, B CBOIO OYEpENb, JOCTATOYHO
y6enuThCsl B CINPABEMJHBOCTH CJENYIOLIETO YTBEPKIAEHHUS:

(A) Mycrs D — BeiBog B I', HaunHaOWMACH CHMBOJIOM
I u 3akaHumBamouumiics nernoukod X B cnosape W, n T —
NpOM3BOJIBHOE [€PeBO 3TOro BhIBoAa. Toria nalijercs Ta-
koe aepeBo cokpamenuss Ty B G ¢ nomeTkol @y B KOpHeE,
yto 4(Ty) ecTb (HekoTOpas) LENOYKA, COMOCTaB/JeHHAdA Ie-
nouke X ¢ noMoteio GyHKIuu [’

Vreepkienve (A) MBI J0KaKeM HHAYKUHeHd IO ducay
yanos B fepeBe T. Jlaa yno6cTBa NpoOBeleHHS HHAYKLHH
6yneM [0Ka3biBaTb HECKOJbKO 0oJiee CHJIbHOE MNpeisioxe-
gue. Yrto6nl ero choOpMyJnHpOBaTh, BBeAeM MOHATHE Je-
BOTO M NpaBOTO Yy3JjoB OGuHapHOro jnepeBa. MwmenHo,
€cJIM y3Jbl o, B, Y Pacro/oXKeHbl CJAeIyIluM 00pasoM:

A

TO Mbl HasblBaeMm ysesa B JeBbiM U y — npasBeim. Kpome TO-
ro, KOpeHb CYHTAeTCsi JIeBHIM Y3JIOM.

Io6aBuM Temepb K (A) cienymoiiee TpeGoBaHUE: ec/H
o — JeBHIH (npaBbiit) BHcAuME y3en T, noMeueHHBIi CHM-
BosioM B, To coorsercTBylowuil Bucsuuii ysea Ti moJjixkeH
OBITH MOMeued JeBOH (COOTBETCTBEHHO mHpaBoil) B-gaTero-
pueii (MHAaue: ec/M BXOXKIeHHe cumBosa B B X orBeuaer
Aesomy (npaBoMmy) y3ay T, To COOTBETCTBYIOLee BXOXKAE-
Hie cumBoaa B Y(Ty) J0/MKHO OBITH BXOXKAEHHEM JIEBOH
(npagoit) B-xarteropun). [Tonyuennoe Takum oGpasom npen-
JgoxxeHne o6o3nauuM (A’). Jokaxem ero.
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I. Eciin T — enunnunoe aepeso, (A’) oueBHmHO.

Il. Tlycte (A’) noxkasaHo A/ AepeBbeB, WMEIOIIHX Me-
Hee n yanoB, # T — nepeBo ¢ n ysnamm (n > 1). Pac-
CMOTDUM HEKOTODbLI HeBHCAUMIY JIeBbli y3en a gepesa T,
o6/1ajao il TeM CBOHCTBOM, YTO B MOJNHOM G-TIOAMEPEBE T
nepeBa T BCe JIeBbIe Y3JBI, KDOME CAMOrO @, ABJSIOTCH BH-
CAUMMH (TaK YTO 3TO MOAAEDPEBO HMEET BHI, MOKA3aHHBIN
Ha puc. 12,a)); Takol ysen oGsi3aTeAbHO CYIIECTBYeT *).

() A

D,
p’ [0\ 4]

Dy A A
l]x-/. [ H:, \BKD /
B, b,
0, \5,%]
Dﬂ 7
L\n]

[57\5,"

Puc. 12,

[Tonoxum T’ = Sub (T, 1, ). HepeBo T’ uMeeT MeHblie n
y3/I0B, M a — BucsAuuil JeBbli ysen T’. Ecau y(T')= X,
4(t) == Z u meTKa mpy o ectb Dy, T0, oueBuaHo, X 1 X’ Mo-
[yT ObiTb NpeJCTaBieHb B Buae X = Y| ZY,, X' = Y1DyYo.
[lo muAyKTHBHOMY NpeNNOJIOKeHHIO HAMLETCS TaKoe LepeBo
cokpaiuenusa T1 B rpaMmaruke G, uto 4(T{) ecTb menouxa
conocrasisieMas uenouxke X’ ¢yHkuuedl [, u npu atom zm;;
KaXXJI0ro BXOXJeHust cuMBojaa B B X cOUrBercTByOLIce
Bxoxxaenne B y(T7) spAsteTcd BXOMKIEHHEM JIeBON W/
0paBoil B-kaTeropun B 3aBHCHMOCTH OT TOFO, KAKOMY yauay
T’ orBevyaerT paHHOe BXOXAeHue B B X'. B 9aCTHOCTH,
BXOXJAeHHIO Dy, oTBeuaomeMy y3ay o pepesa I’, coorTBer-

*
) B camom nene, ecan kopenb B gepeBa T ue obaamaer HYXKHBIM

CBOHCTBOM, TO, MASl M3 [} MmO NpaBLIM ysjaM, Mbl HENpeMeHHO MpuIeM

K TakOMy yany y (BO3MOXKHO, Yy = B), UTO NOMUMHEHHDLIi eMy JeBbifl
ysen 8 ve spnserca B T BucauuM. Ecan 8 He o6aafaeT HYXHLIM cBOf-
CTBOM, TO, HASt U3 § U0 NpaBEIM y3NaM, MBl ONATL-TAKH NpPHIEM K Ta-
KOMY y3/y, 4TO MOLYHHEHHBIH €My JIeBbIH y3ea He ABJsieTcA B I BHcS-
yuM, H T. L. Ho 3T0T npouecc He MOXeT 6BITH GeCKOHEUHBIM,
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:

creyer BxoxnaeHue B 4 (T1) neBoit Do-xateropum A, oTBe-
Yalolee HEKOTOPOMY BHCSUeMY y3ay o’ AepeBa T, mpHuem
y(I{)=U,AU,, rae U, u U;—nenoukn Kateropufi, co-
nocrasiaseMole ¢ynkuued [’ memoukam Y; u Y cooTsert-
crBerHo. Ilycts Temepp Z =A; ... AxB (A4, ..., A,
B W). Bxoxpenusa A, ..., Ap OTBeYaloOT 3IeCb JIEBHIM
yanaM faepeBa T (a 3HauuT, u fepesa I”), BXoxaeHue B —
npasomy yamy. Ilycts, kpome Toro, Dy, D, ..., Dy,

p== B —MeTkH OpH MNpaBBIX y3J1aX T, YNOPALOYEHHBIX
ceepxy BHH3 (cM. puc. 12,a)). Torma cxema R CcomepXuT
npaBuJaa Do—*AIDl,‘ Dl—*}quQ, ey Dh_lﬁAhDh. O6o-
3gaunM uepes v Pj-1epeBo, usoGpaxkenHoe Ha puc. 12,6).
Umeem 4 (v') =D [DP\DY] ... [DP\DP][DPAA],  rax
uto 4(v’) coxpamaercs 14O A, M NPH 3TOM JepeBO
T, =Sub (T}, o/, v) sBAseTcs, OYEBUIHO, ACPEBOM COKpa-
menus nenoukn kKateropuii U == U,y(7")Uy; cBepx Toro,
U= y(T)) ecTb Uenouka, comocraBiaseMas ¢yHkuue# [
menouke X (mockosabky y4(t’) comocTaBiasieTcsi, Kak cpasy
BHIHO M3 onpejesenus [, nenouxke Z), H KaXJIOMYy BXoX[e-
Huio cuMBosia B B X coorsercTByeT BXoxkaeuue B U seBoH
(npaBoii) B-kateropum, eciau naHHoe BXoxnaenne B B X
oTBeuaeT JesoMy (npaBomy) yany T (meHcTBHTENbHO, IS
pxoxgenuit cumposoB B U; u U, 5T0 BepHO N0 HHAYKTHB-
HOMY MpEeANONOXKEHHIo, a I BXOX/IeHHH B Z SICHO u3
nocrpoenus ). Urak, (A’) noxasaHo.

I{)oxameM renepb BKMouenue L(G) = L(T). Anauo-
THYHO TMpPEeABAYLUIEMY AJs 3TOrO JOCTAaTOYHO YCTAHOBHTb
COpaBelJIHBOCTb CJIEAYIOIIEro MpeyIOKeHHs:

(B) Ecnu mas nHekoropoli menodykn X Vi nafinerca
nepeso cokpamenuss I’ B G ¢ metkoi @y B KOpHE TaKoe,
yro y(T’) comocrapasiercs uenouke X dynxuuesr [, To
au6o X = I, mu6o X suBoauma u3 [ B T.

Ioxaxem (B) unnykumedt mo |X|.

I. Ecm | X|=1, T0 X=1. .

II. Mycrs (B) 710KasaHo aJsi BCEX LENOYEK MJIHHHI,
menpmedt n, |X|=n(n>1), n T"— cooTBeTcTBYyIOLEE AE-
peBo cokpamennusi. Ecau ysau e, B, y mepesa T’ pacnoso-
JKeHBl Tak:

. .o

TN

7 A. B. Iaaaguf
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u O, ¥, ©®—mMerkn 0pu o, B, y COOTBETCTBEHHO, TO VO
HEMNOCPeJCTBEHHO CoKpaulaercs 10 @; B 3TOM COKpalleHHH
YV spasieTcss «apryMeHToM», a © — «omepatopoM» (mo-
CKOJMbKY MeTKH npu y3aax T’ He comepxkar cuMBoga /),
Tak 4ro O =[¥\D®], u W —aneMeHnrapuas KaTeropus
(«3HamMeHaTe/IH» BCEX KATETOPHMH, BXONAINMX B 3HAUYCHHUS
', amemenrtapusl). Takum o6Gpa3om, Bce
JIeBble y3Jbl T/ noMeuyeHH 3JeMeHTapHEI-
MH KaTeropusiMH, a BCe NpaBble — HeaJle-
B %  MeHTapHBIMH.
PaccMorpum HeBucsumit ysen o Aepe-
B o Ba T’ rtakoi, 4To a) o — mpaBbIll y3ea
. WJau coBnajzaet ¢ kopueMm 77; 6) B noa-
; oy HOM o-mognepeBe v gepeBa I/ Bce
PK—ZA\ npaBble Y3Jbl, OTJIMYHEIE OT o, BHUCSUHE;
et TAKOH y3ea 006s3aTeJbHO CyLIECTBYeT
Bei (anmamornuno npensiayuiemy). Ilycts i,
oy Ba, e Br — BCe OTJIMYHBIE OT o JIEBBIE
y3JBl 1/, yHnopsiIo4YeHHBlEe CBepXy BHUS,
H o0 ==0g, O, ..., Oty — BCE OCTAJbHbIE
yaael 1/, YOOpsSZOYEeHHBIE TaK IKe
(puc. 13). O6osnauum uepes W¥; ©;
METKH IIPH oy, B; COOTBETCTBEHHO U uepe3 B, Ay, ...,
T€ CHUMBOJH M3 V|, BXOXKJIEHUSIM KOTOPHX B X COOTBETCT-
BYIOT BXOXIeHHUs Op, ¥, ..., ¥, B y(7'), oTBeuaroimue
y3naM Br, au, ..., o AepeBa I’ (B atoM nopsake). Toraa
X npencrasaserca B Bule X = Y BAy...AY,. Kareropun
¥, ..., W% O, npunagmexar f'(4y), ..., ['(As), [(B)
coorBercTBeHHO. [lo mpensinymieMy, kareropuu @y, ..., O,
snementapuel, a Wy, ..., W» HesNeMeHTapHBI;, KaTeropus

o

Puc. 13.

| —

W, aubo HesneMeHTapHa, Ju60 paBHa @y, kpome TOrO,

¥, =[0\¥)] u ¥;=[0,6;,~y] mpu i=2, ..., k. 3a-
metuM, yro Wy —mnpaBasi A;-KaTeropusi, TaK KaK <YHCJIH-
TeJIb» He3JIeMeHTAapHOH JIeBOH KaTeropHu. BCeria sBJsSeTcs
3JIeMeHTapHOH KaTeropuei, ominuHoil ot M. :
OG6o3Hauum Tenepb uepe3 ! HauboJblliee M3 YHCEJ i, ...
..., k, nas xoroporo W, ectb mpaBas A;-KaTeropus, u ue-
pe3 v/ —mosHoe P;—j-nopnepeBo T’ (ecam [ == 1, cuutaem
Bi-1 = a). Honoxum T{=Sub(T’, 7, B;~). «Hucaureap»
IpaBOH KaTeropuu — JieBas KaTeropusi; NO3TOMY Halijercs
rakoe D= W, uro O, asaserca neBoil D-kareropueii.
Ecan nomoxures Xy = Y DA;,... A,Ys, (npu [ =1 mnona-
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raem X, = Y{DYs), 10 y(T]) OGyuer Henouxkoft Karteropui,
comocraBisieMoil nenouke X; ¢ynxuueir f. Orciona, mo uH-
JYKTHBHOMY NpEJIOJIOXKEHHIO, Clexyer, 4to X; BbHIBOAHMA
u3 / B . TloaToMy masi 3aBepuieHHs JOKa3aTe/JbCTBa JOCTa-
TOYHO YCTaHOBHTb, uTO Uenouka BApAp_;...A; BuBOmEMa
B I us D.

[TockobKy ©) — aneMeHTapHas B-kareropus, a W,
Wy, «.., ¥y — HesJeMeHTapHBIE JeBble Ap-, Ap—ysy ...
.., Ay, -KATETOpHH, OHH HMeEIT cOOTBeTCTBeHHO BUA CF
[BIMCE], [BiECRer)s - [BIENCIEY], Tae €, F, By,
C;, F;=W. Ho us pasenctBa W, =[6,\6,-,] nonyuaem

CT =Btk Jlazee u3 TOro e paBeHCTBA BMecTe C paBeH-
Fp . nFp—
creom ¥, =[0,_\6,_,] cuenyer Clkt=B,*" u 1. L
F F
VMeeM, TakuM o6pasoM: O, = B, ¥ =[Bk\Bf_1], Wy =

== [35_1\3‘;_2], voe, Wi =[Bli\CE). OTciona, mockoasky
0, — B-kareropus H ¥; — A;-kareropusi, BeITeKaeT HaIM4ne
B R npaBHJI F— BBk, Bk"’ AkBk—ls Bk—l —> Ak—lBk—Z: e
covy By —> A Cryy, uTO Raer F Ilj' BAyAg~y o AiiCrye

B 10 XKe BpeMAa ‘Ifz=[@l\@1_1]=[Cf+1\@1_1], H ‘Ifz—npa-
Basi AjKareropusi, a ©;_, — JeBas D-kaTeropusi; HO 3TO
B cHay ompejeseHHs npaBoii Apkareropuu maeT Cpyy =4,
n F=D.

Urax, D F;BAkAk_l ... A;. Jloka3aTeabCcTBO 3aKOHUEHO,

Tlogsenem utor. ByneM HaspiBaTh CJOXHOCTBHIO Ka-
Teropnu obllee UHCIO BXOXKAEHHH B Hee CHMBOJIOB \H
/ 1 cAioXHOCTbIO K-rpaMMarTuKH— MakCHMaJbHYIO
CIOXKHOCTb KaTeropufl, BXOISLIUX B 3HAYEHHd e€ TNPHUIH-
cuiBatoueit ¢pynkuun. Kpome Ttoro, nasosem K-rpaMMaTuky
JeBOCTOpPOHHEH (MIpaBOCTOPOHHEM), ecan Kare-
ropuy, BXONsIIHE B 3HAUeHHs ee NpPUNHCHIBAIOLIEH QYHK-
MM, He COJEePXKAaT BXOXKIeHHHA cumBona |/ (COOTBETCTBEH-
o\ ). B mocnenHeM pacCyXIeHHH Mbl HMeJH I€J0 C Je-
BOCTOpOHHell TpaMMaTHKOH CJOXKHOCTH, He npeBocxonsaluei
2: HHYTO He InoMemaJno Obl HaM, pasyMeercs, NOBTOPHTb
3TO paccyXJeHue s NpaBocTOpoHHel rpammaruxu. Cym-
MuDYH, HOAydYaeM CJAelyoLlyo TeopeMy. 4

Teopema 6.1. a) Haa scakoi K-epammaTuxu MOXHHO
nocTpouTs IKBUBAAEHTHYIO ell B-zpdmmarury. 6) Has eca-

7*
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KOl B-epammaTuxu MOOKHO NOCTPOUTG 3IKEUBAALHTHYIO ell
ACBOCTOPOHKION (NPABOCTOPOHHION) K-epammaruky caomn-
HOCTU, He npesocxodauieli 2.

Cnencreue. Jaa ecakold K-epammaruxu moxrno no-
CTPOUTL 9KBUBAAETHYIO ell Ae8OCTOPOHHIOIO (RpPABOCTOPOH-
Hiow) K-epammaruky caosxnocry, He npesocxodsweii 2.

- 3ameuanuda. 1. B teopeme 6.1,6) Henb3s 3aMeHUTDH
IBOWKY enuHuinell (ynpaxuenue 6.4); 3TO HEBO3SMOXKHO M
UpH OTKase OT OXHOCTOPOHHOCTH (ynpaxHenue 6.5).

2. HasoBem nyThb ay, o, ..., as B OuHapHOM JepeBe Je-
BHIM (IpaBBIM), €CIH Y3/bl a1, ..., s JEBbIE (IpaBble).
Ecau oo, e, ..., as—NpaBblil OyTh B JepeBe COKpalLeHHS
JeBOCTOpOHHeHd K-rpaMMaTHKH W y3ed ag [OMeueH KaTero-
pueit Wy, To Metka npu ay 6ymer umetsh Bun [¥,\W(), mer-
Ka opu oz —BHA [V2\[Vi1\Wol 1 1. n [Nostomy pnuna
npaBoro myTH B JepeBe COKpallleHHs JeBOcToponHeH K-
rPaMMAaTHKH HE MOXKET IPeBOCXOMHTb CJIOKHOCTH 3TOH
rpaMMaTHKH; aHQJIOTHYHO [/ JIeBBIX NyTeH B JepeBbsixX
COKpAIUEHHsi NPaBOCTOPOHHHX rpaMmatuk. OTcloga no teo-
peme 6.1 monyuaeM, mepexoias K KaHOHMYECKH COOTBETCT-
Bytome#l B-rpaMmatuxe, uro aast Besikoin B-rpammatuxu I
MOXHO NOCTPOHTb SKBHBAJEHTHYIO €H CTaHNAPTHYI0 OH-
HapHyo B-rpamMatuky I' Takyio, 4TO IJIHHB NpaBhHX (Je-
BbIX)2 nyTtedl B €PeBbAX NOJNHBIX BLIBOJOB B IV He mpeBocxo-
aar 2.

§ 6.2. HopmaabHas ¢opma B-rpamMmaruku

3ameuanue 2 K TeopeMe 6.1 MBI HCHO/Ib3yeM A1d NOKa-
3aTeJbCTBA Clelylolleli TeopeMnl o B-rpamMmaruxax.

Teopema 6.2 (teopema o HopMasabHOH dopme). Jas
8CAKOU B-epammaruxu MONHCHO NOCTPOUTL SKBUBAAEHTHYIO
el B-epammarury, sce npasunra KOTOpOF~umeroT o0un u3
caedytoujux eudos: A—a, A—aB, A—aBC, 20e A, B,
C — scnomozaresvroie CUMBOAbL U A — OCHOBHOL CUMBOA.
- Hokasarteabctso. Ilycte I'= (V0 WO J° R0\ —
cTanjzaptHas OuHapHasa D-rpamMMaruxa. Byjgem comocras-
A3Th cuMBosaM u3 WO (He 06si3aTe/bHO BCeM) YHCJA, KO-
TOpble HAa30BeM HX JIEBBLIMH CTeNMEHAMH, CledyloUIUM o6pa-
s0M: (i) JieBasi CTeleHb CUMTAETCA PaBHOM HYJIO IJS Tex
A=W nud KOTOpHIX He CyulecTByeT npaBua Buaa A —»
—» BC (rtak uto BCAKOe NMPABUJO C JIEBOH 4YacTblo A uMeer
sux A—a, rae as V0); (ii) ecnn ana xaxmoro k=0, ,.,

§ 6.2] HOPMAJIDHASL ®OPMA ,B-I'PAMMATHKH 197

ooy 1 — 1 onpeneJsieHO nonaTHe CHMBOJA JIEBOH CTeneHH k,

To cuMmBoiy AW npunuchiBaetcss JeBas CTeneHb #,
€CJIH €My He NPHIHCAHO B KaUecTBe JIEBON CTENEHH HH OIHO
u3 uucea 0, ..., n—1 u B KaxaoMm npaeuae Buxa A —
— BC, B, C = W9 cumBoa B uMeeT JIEBYI0 CTENEHb, MEHb-
myio A. '

Ecnu BceM cumBosam u3 WO MOXKHO NpPUIHCATh JeBbie
cTeneHd M HamboJiblias u3 HUX paBHa N, OyjneM Ha3bIBaTh

T° rpamMaruko#t JeBodl cremenu N. SlcHo, uro ecau [0 —

TIpUBEJleHHAas TpaMMaTHKa, TO OHAa HMeeT JIeBYIO CTeleHb
N rtorma u Tonbko Torza, Korpa N ecTb TOYHASE BEPXHsIf
TPaHHIA JJIMH JIEBEIX HYyTeH B JepeBbsiX IOJIHBIX BHIBOLOB
B TC.

Ilycte Tenepwn I'— mpousBoabHas bB-rpamMMaTuka ¢ oc-
'HOBHBIM cJjoBapeM V. Ilo sameuannio 2 k Tteopeme 6.1
MOXHO MOCTPOHTb 3KBHBaJeHTHYIO I' craHIapTHY0 GHHAp-
Hyio B-rpammartuky I'' = (V, W\, I',R!) Takywo, 4TO AJIH-
Hbl JIEBLIX NyTeill B JepeBbsiX MOJHEIX BHIBOJOB B I'! He mpe-
BocxonsaT 2. IlepeiineM or [Y K 9KBHBaJeHTHOH IPHUBEIEH-
Holi rpammartuke I0= (V, WO I%R%), rae W= W! g
RY< R' (nemma 4.8). Ilpu 3TOM MHOXKECTBO JepeBbeB
MOJIHBIX BBIBOJOB He M3MEHHTCS, H no npeibaymemy I'0 6y-
JEeT rpaMMaTHKOH JeBOW CTeneHH, He NpeBocxomsinel 2.

IMycte r =A-—>BC<=R" Torpa neBass creneHb CHM-
Bona B paBua O mam 1. ConocraBuM npaBu/y I BCEBO3-
Moxubie npasusia Buna A —bC, rpe b=V u B—-b R,
a ecJy JieBas cremeHb B paBHa l,—ellle u BCEBO3MOXHbIE
npaBuna Buga A —0,ByC, roe by u By yRoBaeTBOPAIOT
YCJIOBHIO

beV&B, W&
&(3B, = W) [B—> B,B, = R°& B, > b, = RY)

Ecan 3amenuts B I’ xaxnpoe npasujio Buia A — BC coBo-
KYMHOCTBIO COMOCTABJIEHHBIX €My HOBBIX NPaBUJ, TO IOJY-
yeHHas rpaMMaTHKa OyJeT, OUEBHIHO, 3KBHBaJeHTHa IV,
a caegoBatebHo, U I, Jloka3aTeJbCTBO 3aKOHYEHO.

[pamMatuka, yIOBJAeTBopsiomiass TpeGOBAaHHIO Teope-
MH 6.2, HasbBaeTcsl b-rpaMMaTKOfl B HOpDManaAbHOM
bopme TI'pefiGax (wim npocto B HOPMAJBHOW
bopwme).

Teopemy 6.2 MOXHO YCHAHTB CJAeYyIOMIMM 06pas’oM,
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‘Teopewma 6.3. Qan ecakoi B-epammarusuy T u scs-
K020 4e1020 NOAONCUTEALHOZO HUCAQ S MOXCHO ROCTPOUT®
B-epammaruxy 17 =(V, W' I, R"), sxsusarenrnyo T, sce
npasuia KOTOpoul umeror o0un u3 caedyrouux 8udos:

A—>x, A>yB, A—>yBC, 20e A, B,C=W’,
ryeVhlir|<s, |y|=s.

HokasarenbcTBO, Ilycrs r=({, W, I, R —
B-rpammaruka B HopMmasbHoOl dopMe, Ecoin A=W, x = v+,
lx|=s5,X=W" u unenouka xX BoBonuMa B I' u3s A, to
|X|{<s+ 1. ConocraBum kaxmoii uenouke X e W+,
| X 1<<s 1, HoBbIE cuMBOJ B(X); COBOKYIIHOCTD BCeX TaKHX
cuMBOJIOB 0603HauuM W, Tlyers IV = (V, W, B(I), R"), rne
R’ COCTOHT H3 BCEBO3MOMKHBIX MpaBHJI CJAEAYIOMUX BH/IOB;

1) B(4, ... A)—x, rne ISESs+1; x5
Al e Ak Fx;

I .
2) B(A ... A > yB(Aiyy ... Ay), rre ISi<k<g
<s+ Llyl=s; 4 Ay ‘

3) B(A ... A)—>uvB(Z)B(Aiyy ... Ay, e 1<i<
_,<k<s+1;|uv|=s;ZeW+;/iL,I..‘. A,If_ll—u; Ai;vZ;
r

4) B(A ... A)—uvB(Z), rre 1<k <s+1; uvr= ;
ZEW+;A1...Ak_,};u;Akl—vZ. h lvl=s
: r

DTH TpaBH/Ia CTpPosTCS MO R 3¢ dekTuBHO. Jlerko BugeTh
uyro IV skBuBajenrtHa T. ’

Teopemy 6.3 Mpl ucnosbsyem aasi KokasaTenbcTpa chne-
aywouwero yreepxaenns o MII-mamunax.

Teopema 6.4. Qua scakoi MIT-mawune: M MOXNCHO
NOCTpouTe 9Ksusasentrywo ed MIl-mawuny M, o6iadaio-
WYIo Tem CEOUCTBOM, 4TO HU 8 OOHOM ee BblauCAeHUL Hy
pasy He BbLNOARAIOTCA NOOpPAd 06a snremenTapublx waza Ha
paboueil aente (unaue eosops, Mmemdy Kamdvimu Oeyms
«pabodumMu» waeamuy YUTAeTC X0Tb 00UH 8XO0OHOL cumsonr).

Hokasatennctso. Ilpu NOCTPOEGHHH MawHHe M’
Mbl MOXeM OTHpaB/siTecsi He OoT MII-Mawwue M, a or
B-rpammariku T'=(V, W,/,R) u npu stoM umeem npaso
cuuTarh, 4to I' ynosnaersopsier TpeGoBamnmio TeopeMnl 6.3
npH s = 3. BxonubiM u paGouum ancasuramu M’ O6ynyt V
u W cootsercrenno. Iporpamma M’ 6yneT NmpeacTaBsiTh
£060# 00beAnHEHHE CHCTEM WHCTPYKLUA, CONQCTAaBIACMbIX
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npasunaM I' yKasbiBaeMbiM faJjiee cioco6oM, ¢ 1o6aBIeHneM
MHCTPYKUHE ¢13 — q, g4 — go. Conocrasnenue npaBuiam
CHCTEM MHCTPYKUHH INIPOU3BOAUTCS CJACAYIOUHM 06pasoM:

1) npaBuny Buma r=A-—>a(a<V) comocrasJsercs
cucrema {ga— g (r), Ag, (r)— g);

2) npasnay Buna A— a,a,(a,, a, =V) conocrapasercs
cucreMa {ga, — q,(r), q, (r) ay— g5(r), Aga (r) — gq};

3) npasuay Buga A— a,ayaz(a, as, as V) comocras-
aseTCA cHCTeMa {ga;—> g, (r), 1 (1) &2 —> G5 (), o (r) a3 —> 45 (r),
Ags(r)—q); .

4) npasuny Buza A— aa,a:B(a, ay, a5, =V; BeW)
conocrasasiercsi  cucreMa  {gqa; — q, (r), Aq, (r) —> g, (r),
q2(r) a2 — g3 (r), gs(r) — Bgy (r), q,(r) a3— g};

5) mpasuay Buaa A— a,a,03BC (a,a5,a, V; B, C= W)
conocramJ/sieTcss cucreMa  {ga; — q, (r), Aq, (r) — g, (r),
g2 (r) az— qs(r), qs(r)—Cq,(r), g4 (r) as— q5(r), g5(r) — Bq}.

3mech gi(r)— CcOCTOAHHSI, pas/uuHble NPH PasHBIX [ W
OpH pasHbX 7. EQMHCTBEHHBIM 3aK/MIOUYHTENbHBIM COCTOS-
HHEM SIBJSIETCS §o.

M3 caMoli KOHCTPYKIUH SICHO, YTO KaxkK[0e BBIYHCICHHE
Mamusel M’ yIoBIeTBOPSIeT HYXKHOMY YCJIOBHIO. DKBHBA-
aentHoctb I' u M’ nokasbiBaercst 6e3 Tpyaa; Mbl NPenOCTaB-
JseM 9TO uMTaTesmo. [Y K a3 a Hue. MeXay BLIUHCICHHAMH
M’ u ynopsiioueHHBIMH pa3MedYeHHBIMH BbiBogaMu B I' ycTa-
HaBJHMBAETCA COOTBETCTBHe TaKuM 00pasoM, 4TO KaxKIoH
NPOMEXKYTOUHON IIeNOYKe BLIBOZa, uMewlledl Bufi xX, rae
x=V*, X< W* orBeyaeT yuacTBYWOINas B BLIYHCJIEHHH
CHTYyallHsl, NPH KOTOPOH IPOYMTAHHAS YacTb BXOAHOH He-
IOYKH €CTb X, a Ha pabouell JeHTe 3anucana Lenouka X.]

3ameuanus. 1. Teopemy 6.4 Herpyano Gbijio Gl ycu-
JIMTh, NOTPeGOBaB, YTOOB MeXKAy KaXKABIMH ABYyMs <«paGo-
YUMH» WIaraMy YHTaJOCh HE MeHee S BXOIHBIX CHMBOJIOB,
rie S — NPOH3BOJAbHOE (DHKCHPOBAHHOE HATYPAJbHOE YHUCJO.

2. Mammuna, ynosaeTBopsiolias TPeGOBAHHIO Teope-
Mbl 6.4, saBasgercsa D-MamuHOA 6e3 pactaxenus (§ 3.2).
Takum 06pa3oM, HepapXHH OCHOBHBEIX KJIACCOB FPaMMAaTHK:
>HC o> b > A orBeuaer uepapxds KJIaccoB OD-MallluH:
NPOU3BOJIbHBIE D-MallMHB D D-MalluHB §e3 pacTAKeHus
D MIl-mamnnsl 6e3 pacTsiKeHuss = KOHEUHBIE aBTOMATHI.
MoxHo 6blyI0 6Bl BKJIOYHTL B 3Ty HEPapXHI0 TakkKe H CO-
OTBETCTBYIOLHE MallMHHE [Js KJacCOB Si3bIKOB, PacCMOT-
pennnix B §§ 5.3 u 5.4 (ynpaxuenue 6.9).
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§ 6.3. JlomuHAaUKOHHbIE TPAMMATHKH

J1s  JMHIBHCTHYECKHX MPHJIOXKEHHH  IMOJe3HO HMeTb
BO3MOXKHOCTb 3a/laBaTh A3HIK TaKuM 06pa3oM, 4TOOGH KaxK-
AOH ero Iemoyke COMOCTABJAJOCH ONHCAHHE €€ CHHTAKCH-
YecKoH CTPYKTYypbl B BHAe JepeBa NOJYHHEHHs, NON06HO
TOMY, Kax ¢ nomoiubio HC-rpaMMaTuKy HenouykaM CONocTaB-
JAIOTCS ONHCAHHS B BHJAE CHCTEM COCTaBJAOIIMX. Beumy
Ha/JM4Hsi MPOCTOH CBSA3H MEXJY CHCTEMAMH COCTaBJSIOHX
M NPOEKTHBHBIMM JAepeBbaMH mnoauuHeHus (§ I11.3) ana
5TOH UeJH MOXHO HCHoJb3oBaTh Te ke HC-rpammartuxu,
HEKOTOPDHIM 06pa3oM «HepapXu3ysa» HX, TaK, 4TOGH 14
KaXJIOH CHCTEMBl COCTaBJSIOUIHX, KOTOPYIO «BHIAAET» AaH-
Hasi rpaMMaTHKa, aBTOMAaTHYeCKH YKa3elBajach HEKOTOpas
HepapXu3allHid M TeM CaMbiM OLPENEJsoCh JAEePeBO MOAYH-
Henuda. IIpuMepom MoryT cayxuThb ynoMmuuasuiuecs B § 6.1
npsimas u obpaTHas MepapXu3alUd KaTerOpHaJbHBIX IpaM-
maTuk. Ceffyuac MBI IDOBeieM COOTBETCTBYIOIIHE MOCTPOCHHS
B o6lleM BHjle, OTPAaHMYHBASICh, BIPOYEM, cilyuaeM B-rpam-
MaTHK (O pacrnpocTpaHeHHH Ha npousBosabHeie HC-rpaMmma-
THKM CM. ynpaxkHenue 6.18). :

Bynem HasbiBaTh NOMHHAILUOHHON rpamMMmarH-
kot (J-rpamMaruxoi) ynopsagoueHuyio napy G =
= (I, f), rne I' = (V, W, I, R) — B-rpammaruxa 6e3 npa-
Buan Buja A—=B, A, BeW, nA—aq, AcsW—{l}, acV
(rakue B-rpammatuxku OyAZYT B najbHeHllleM Ha3HBaThCS
YAJHHAOMUMHE), H [-— oro6paxkenue, CONOCTABJIAIO-
Ilee Kax/oMy HpaBuny 7= A —w® = R, KpoMe mnpasua
Buga I —a, a=V, nekoropoe Hemycroe MOAMHOXKECTBO
f(r) muoxectna {l, ..., |ol]}. ™

Ectn r=A—gap =R, a=sVUWu |pa|=f(r), mu
6yneM HasblBaTh BXOXKJEHHE @ # o %P CHMBOJA o B NPaBYIO
4acTh 7 OTMeEeUYeHHH M.

[Tycte T — nepeBo nosuoro BuiBofa B I' 1 C — cooTBet-
CTBYIOLIAsl CHCTEMa COCTaBJISIOLINX; NOCKOJbKY TIpaMMa-
tiKa ' yaaunsiomas, nepeso T, paccMaTpuBaeMoe Kak Je-
peBo 6e3 MmeroK, usomopoHo cucreme C. Ilycrs nanee o —
nPOU3BOJILHLIH HeBucsuuil yzea T u A — o — [IpaBUIoO, NIPH-
MeHsieMOe Ha Ilare BHIBOAA, OTBeyawmolleM y3nay o. Hasoeem
OTMEUYEeHHB MH Te U3 [NOAYHHEHHBIX o Y3JIOB. KOTOpblE
COOTBETCTBYIOT OTME@UYEHHHIM BXOMIEHHAM CHMBOJIOB B .
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Bynem HasniBaTh Hepapxudauuio C’ cucrembn C AomycTu-
Mo# (mas G), ecau Bce raaBHble (T. e. NpHHAAJEXKallue
C’) cocraBjsione oTBedaloT oTMeueHHelM y3aam T. Ilo
teopeMe [I1.2 cymecTByeTr eNMHCTBEHHOE CBf3aHHOE
¢ (C,C") (u onpenensiemoe no (C,C’) apbexkTHBHO) He-
peBo nopuuHenus D paa uemoukn x = y(T); Mbl CKaxem,
uto D comocTtaBaseTcs leNnodyke X TCpaMMaTH-
kot G.

3ameuyanue. BosMoxeH gpyroii cnocob onpeznencHus
JI-rpaMMaTHK, HPH KOTOPOM OHH TPaKTYIOTCA KaK YaCTHBIHA
cayuail yaguHAOUEX b-rpammatuk. Has 3TOrO HYXHO:
a) BBecTH As Kaxporo cuMBoaa o & VUW «xuBofinnka» —
HOBBIHl BCIIOMOraTe/IbHBIA CHMBOJI o'; 6) 3aMeHHTb Kaxioe
upaBwio r %= I—a(asV) cucreMoil NpaBui, OT/IHYAIO-
IMXCA OT r TeM, YTO B NPaBOf YacTH KaXKAOro HOBOTO Ipa-
BHJIA OJHO BXOXJEHHe CHMBOJA OTMeuaeTcd LITPHXOM,
a Takxe jo06aBuTh mpaBwia o — o A Beex a e VUW.
Kax oMy nepeBy BBIBOAY B TaKOH TpaMMaTHKe OTBedaer
eJMHCTBEHHAs HepapXH30BaHHAsf CHCTeMa COCTaBJANIHX:
[J1IaBHBIMH COCTABJSAIOUHMH B Helt 6y AyT Te, KOTOPbIE COOTBET-
CTBYIOT y3/aM, NOMEYeHHBIM LITPHXOBAHHLIMH CHMBOJAMH.

Bynem rosoputb, uro [-rpammatuks Gy = (I', fi) u
Gys= (I's,f;) cuHabHO 3KBHBaJ€eHTHH, ectH [
3KBMBaJIeHTHA I's ¥ NpH 3TOM [LepeBO NOAUHHEHHS TOTAa M
TOJBKO TOTJA COMOCTaBJsETCA Ilenouyke rpamMmaTtukofi Gy,
KOI'Jla ‘OHO COMOCTABJISETCA TOH JKe IHeNouKe rpaMMaTHKOH
G,. CkaxeM, kpome Toro, uto B-rpammaruka I'o u JI-rpam-
matuka G =(I',f) cna6o skBuBadeHTHH, ectH [
3KBHBaJeHTHAa I, ¥ CHIbHO 3KBHBAaJeHTHH, €CIH
OHH CJa60 SKBHBAJEHTHH M NPH 3TOM: a) AJA BCAKOHA cu-
creMbl cocTapasiiomux C, OTBeyaiolledl NOJHOMY BBIBOAY
Kakoi-nu6o Hemoukd B I', Haknercs AepeBO TNOMYHUHEHWH,
COMoCTaB/seMOe TOH e Memouke rpamMmartikoii G u co-
riacosanHce ¢ C; 6) mis BCAKOro fepesa nojauusenus T,
CONOCTABJISIEMOro KaKoi-nmu6o Iemouke rpaMMaTHkoin G,
HafileTcsl CHCTeMa COCTaBJAIOLINX, OTBEYalollas HEKOTO-
poMy [OJHOMY BBIBOAY TOM Ke Ilenoukd B I'p U corsiacosa-
Hast ¢ T. Bygem rosoputb, HakoHell, uTo B-rpammartuka T
BkaanwBaetcsa B Jl-rpammaruxy (T, f). L

Mbl  paccMOTpPUM Tenepb OJAMH CHENHAJbHBIH KJacc
Jl-rpaMMaTHK, NPeACTABJAIOLIMA OCOObIH HHTepec (B 4acT-
HOCTH, AJf NPHJIOKEHHH),
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Bynem naswiBaTe JI-rpaMmaTdHky mpocToi *), ecan
BO BCeX ee NPaBHJIAX OTMEYEHH TOJbKO BXOXKIEHHS OCHOB-
HEIX CHMBOJIOB.

Ecan [-rpammaruka (T, f) mpocras, To Bo Bcex CTpOsi-
HIMXCA C €€ IIOMOIUBIO HePAaPXH30BAHHLIX CHCTEMAX COCTAB-
JSIOKX TVIABHBIMH COCTABJSIOIEMHE MOTYT OBITb TOJNBKO
Toueynble. [ cayuas, xorga I'— npusegenunas rpamma-
THKa, CNpaBe]IHBO H o6paTHoe.

Housitue mpocroit Jl-rpaMMaTHKH — eCTECTBEHHO 0606-
Wwaercst caexyomum obpasom. [ycrs I'= ((V, W, I, R), f) —
H-rpammaruka. Bsemem ua muoxectse VU W GuHapHoe
OTHOWeHHe % caefyomuM obpasoM: afP o03HauaeT, uTo
B HEKOTOpoM mpasuie I' ¢ JieBo#l 4aCThiO ¢ MpaBast 4acTob
CONepXKHUT — OoTMeueHHoe BxokAenne B. Ecam rpad
(VU W; %) ne comepXuT LHKIOB (3aMKHYTHIX nyTefi He-
HyJeBOH AjuHbl), OyJaeM HasuBaTh G H-rpamMartukon
6es HUKAOB,

Jlemma 6.1. Jaa scakod H-epammaruku 6e3 yuxaos
MONMHO NOCTPOUTL CUNGHO SKBUBANHTHYIO el npocTyio
H-epammarury.

HokasarteanbcTso. [lycTh & — nauGosburas IrHAa
nyts B rpage (VU W; #) mns nawwoit  [-rpaMmaTuxu
G=(,[), rae I' =(V, W, 1, R). B-rpammatuky I' MBI Mo-

“KeM cuuraTb npuBeneHHofl. ([efictBurensro, ecan IV =
=(V, W, 1, R")— rpammaruka, coorseTcTBywIass I' o
aemMme 4.8, u f'— dyukuus, koropyio f unzynupyer ma R’
10 J-rpammaruka (I”, f) cmibHO 9KBHBaseHTHa G, a ee
rpad (VU W’ &) asnserca noarpadom ucXomHoro rpaca
(VU W, #).) Ilostomy npn h =1 rpammaruka G npo-
cras. Ilyctb A>'1 u yTBepkAeHMe [OKA33aHO M5 BCex
h" < h. HasoeeM paHrom BcnoMoraTenabHoro cuMsosa A
Haubouburyio asuHy nyth B rpade (VUW; %) ¢ nauanowm 4.
SIcHO, 4TO mpaBele yacTu npaBua I', UMEIOIUX JEBLIMH ua-
CTAMH CHMBOJIBI paHra |, aBasioTcs nenoykaMu s V. Same-
HHM Tenepb Kaxjoe MpaBH/IO, CONepXKallee B NPaBOl
4acTH BXOXKJEHHS CHMBOJIOB paHra l,mpasuaom, momyuaio-
UMCA U3 JaHHOTO NYTeM 3aMedBl BCeX BXOMKACHHE .CUM-
BOJIOB paHra | B npaByl0 YacTb BXOMK/ACHHSIMH [eENOYeK
BV, HeNMOCPe/CTBEHHO BLIBOAMMBIX W3 STHX CHMBOJIOB,

*
) B aurepatype aas mpoctmx JI-rpaMMatx uacTo Acnonb3yerca
TEPMHH  «TDAMMATHKH 3aBHCHMOCT=/i» ' (aura. dependence grammars).
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®yHKUMIO [ epeonpelesHM Ha HOBBIX NPaBHJIax TakK, 4TO-
Obl AJMA KaXJOro Takoro npaBW/a OTMEYeHHBIMH BXOXK[e-
HHSMH ObLIH, BO-NEPBLIX, Te, KOTOpPble ObLIM TaKOBBIMU
B CTapoM npaBuje M He OBbLIM 3aMeHeHH INpH Iepexoje
K HOBOMY, M, BO-BTODBIX, T€, KOTOPEIE BO3HHKAIOT H3 OTMe-
YeHHBIX BXOXK/JEHHMH CHMBOJOB B INpaBbie YacTH MPaBHJ
suga A — x, x = V+, npn noaCcTaHOBKE X BMECTO OTMEYCH-
HOro BXOXJeHHsi A B mpaByio uacTb craporo npasuia. [lo-
cTpoeHHass TakuM of6pa3oM HoBas [l-rpaMmaTuka Oyner,
OYEBH/[HO, CHJbHO 3KBHBaJieHTHAa G, U B TO XKe BpeMa
KaXKAbli MakcuMaJsbHbll nyTh B rpade (V U W; &) npu ne-
pexofie K HOBOH rpaMMaTHKe YKODAuHBAeTCx Ha CJHHHIY;
OCTaeTCs BOCIOAb30BATLCSA MHAYKTUBHBIM MPeANoJOKEHHEM.

Bynem panee HaswmBath [-rpammartuky G = (T, |)
HJ-rpamMmarukoi OTpaHHUYEHHOH’ I 4P Y H b,
ecsId CYUIECTBYeT TakKoe UMCJIO R, YTO LIMPHHA JepeBa MOA-
YHHEHHS, CONOCTABJSEMOT0 rpaMMaTukoll ( ILemouke H3
L(T'), He MOXeT mpeBOCXOAUTb 3TOro k. Haumenbiiee u3
TakuX uHcesa Oyler HasbBaThcd UWIHPHHOH TpaMMa-
Tuku G

Jlemma 6.2. a) Ecau G = (T, ) — l-epammatura 6e3
yukaos, I'=(V,W,I,R) u Haubosbuwus Oauna nyru
8 epage (V UW; &) pasna h, 1o G ecrv epammaruxka
02PAHUMEHHOL WUPUHbL, U WUPUHA ee He Npesocxodut
h-(g—1), e0e g — markcumym Oaun npasvix wacrei npa-
sua T. (B uacrnocru, wupuna npocrod Jl-epammaturku He
npesocxodur g — 1.)

6) Ecau T —npusedennan bB-epammaruka u G =
= (T, ) — H-epammaruxa oepanusennoi wupurel, o G He
umeer YUKAOB.

B) Ecau 8 ycrosuax nynkra a) epammaruxa I' npuse-
Oennasn, To wupuna G He menvuie h.

HoxkasaTteabcTBo. Hasosem myTs B aepese moJ-
HOTO BEIBOJA B I' OTMeuYeHHBIM, €CJIH BCE €ro Y3J/bl, KpoMme,
OBITh MOXKET, HaYyaJbHOro, oTMeueHsl. [l1s najabHeilIero 3a-
MeTHM, YTO B IIDOH3BOJILHOM JepeBe MOJHOrO BhIBOJA U3
Mo6Oro y3/ia HMAeT XOTs Obl OAMH OTMEYEHHBId NyTh B BH-

caynfi ysea. Tlyctb ag, ..., 0n — OTMEUEHHBIH NyTh B ge-
peBe IOJHOTO BHIBOJAA, IIPHYEM Y3l G BHCAYHH, H
Ao, ..., A, — COOTBETCTBYIOIAsA TNOCJEJOBATEIbHOCTb CO-

CTABJASIONMX. DBcooMunasi yKasaHHBIA B JOKa3aTenbCTBe
teopemnt [11.2 cnoco6 mocTpoeHust OepeBa MOLUHHEHUS,
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CBA3aHHOrO C JAHHOH HEPapXH30BAHHOH CHCTEMON COCTaB-
JSIOIAX, Mbl BHAMM, YTO €CJH IIPH KaKOH-TO Hepapxm3a-
uuu Bce cocraBaswomue A, ..., A, OKaXyTcs IVIaBHBIMH,
a Ao—He raBHON, TO y3Jy COOTBETCTBYIOLIErO JlepeBa
NOAYHHEHHUS, SBAAIOIEMYCS TIJIaBHOH Toukolt A, O6yayT
MOAYHHEHB! BCe Y3JIHl, ABJSIONIHECH [MIABHLIMH TOUKAMH He
FIaBHBIX  COCTABJIAIOUINX, HENOCPEACTBEHHO BJIOKEHHBIX
B Ao, Ay, ..., An_y, u TOaBKO OHH. Ho uncso Takmx y3JI0B
He MeHblle n W He Goabme n-(g—1). Ectu G — rpamma-
THKa 0e3 IHMKJIOB M HauGoiblias [AJHHA INYTH B rpage
(VUW; %) ectb h, To L1nHa OTMEYEHHOTO NMyTH B AepeBe
BBIBOJA HE MOXeT ObITb Gosblie A, H, CAeJ0BATEJNbHO, HHU-
_ KaKo# y3eJ JepeBa NOJYHHEHHUs] HE MOXKET MOAUHHATL Gosee
h-(g—1) ysno. (BcrnoMuuM, 4To BCSIKasi TOUKA IeMOYKH
rIaBHas Ui HEKOTOPOH He IvIaBHOH cocramisiouiel.) B to
e BpeMsl M3 CaMOro onpejlelenHsl OTHOIWeHHT & Cciexyer,
YTO XOT OBl B OJHOM JiepeBe BLIBOAA JOJKeH OBITb XOTS
Obl ONMH OTMEYEHHBIl NyTb MJHHBL kA, HAyImHE B Bucsuuil
yseq; a ecau rpammatuka I' mpusemeHHad, To J0Goe aepe-
BO BbIBOJIa MOXKHO BJIOXHTb B JIePeBO NOJIHOTO BBIBOJA, TAaK
YTO, 1O MNpEeAbIAyUIeMY, B HEKOTOPOM JHepeBe MNOAUYHHe-
HHS, COMOCTAB/ISEMOM KaKOH-1M00O [eNnovyke rpaMMaTH-
Koit G, Hafijercs yses, NOJYHHSIOWHKA He MeHee A y3J0B.
Temepr Ham gocTaTouHO mNOKa3aTh, 4YTO eC/H I' — opu-
BeneHHas bB-rpammvatuka u B rpape (VU W, %)
€CTb WHKJb, TO B [€PeBbSX MNOJHBIX BBIBOLOB HaHAyTCs
CKOJIb YFOOHO JUIHHHBIE OTMedeHHble mnyTH. I[lycte cuM-
BOM A MpHHAMIEKHT KAKOMY-TH6O LHKIY YKAa3aHHOTO rpa-
¢a. Toraa mna nexoropoii uemouku o =(VUW)* naii-
nerca (A, w)-nepeso Ty B T, B KOTOpoM  u3 KOpHs
HIeT OTMEYEHHBI NyTb B BHCAYMH Yy3€/]1, MOMEYeHHbIH
TeM XKe cumBoJoM A. Jlns n=2, 3, ... nomoxum T, =
== Sub(Ta_s, Ty, Ty), rne To— eqUHHUHOE JEpPEBO C Mer-
kot A B enmHCcTBeHHOM y3ne. IIpu 10CTaTOYHO GoJbIIOM 71
nepeBo T, GyneT comepXaTh CKOMb YFOIHO IJIHHHBIA OTMe-
YEHHBIl NMyTb U3 KOPHS B BHCSIuHi y3esa ¢ Metkoii A. ITo-
CKOJbKY rpaMMaTuka I' npuBeneHHas, HafigeTcs Aepeno
MOJHOTrO BbIBOAa T, B KOTOPOM HEKOTOPHIH y3ed o HMeer
merky A. Ilo npenwmnyumeMy B mnoiHoM a-Toanepese 17
nepeBa T U3 KOPHA HCXOLHT XOTH Obl OJAMH OTMEUEHHBI
nytb. [lonaras T; = Sub(T,, Ty, T), BuauM, 4To B Th u3
KOpHSl MJET OTMEUYEHHHH NyTh, 6oJjiee AJMHHHHIN, 4eM B T.,
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y¥Ke B y3eJ, NOMEeUCHHBIA OCHOBHBIM CHMBOJIOM; HO BBUAY
npusenennocTn I' nepeso Th, MOXHO «JIOCTPOMTb» 1O fe-
peBa IIOJHOTO BHIBOJA.

W3 nemm 6.1 u 6.2 U U3 TOro OUEBUAHOTO OOGCTOATE/b-
CTBa, YTO CBOHCTBO OTPAHMUEHHOCTH LIHPHUHBI COXPaHAETCH
IpPH CHJALHOH 5KBHBAJEHTHOCTH, HEMEJJEHHO BLHITEKaeT

Teopema 6.5. a) Haa scarkod [d-epammaruxu oepa-
HUYEHHOU WUpUHbL MOJNCHO NOCTPOUTH CUABHO 3KBUBUAEHT-
nyro ed npocryro -epammaruxy. 6) Ecau Oasn ,.U‘-apaMMaf
ruku G cywecTsyer CUAbAO 3KBUBAAEHTHAA el npocTas
H-epammaruxa, 70 G umeer O2PAHUUEHHYIO -UWLPURY.

[TocmorpuM Temepb, AnsA Kakux DB-rpamMmmartuk cyuie-
CTBYIOT 3KBHMBAJIGHTHbIE B TOM HJIH HHOM CMBIC/IE TPOCTHIE
II-rpaMMaTHKH, WIH, 4TO TO 2Ke camoe, [l-rpaMMaTuku
OTpPaHHYEHHOH HIMPHUHBHI. '

fIcHo, mpexnie Bcero, u4To yjnuHAlmas B-rpaMMartuka
TOrja H _TOJNBKO TOTJl@a BKJAAbIBAeTCsi B  INPOCTYIO
J-rpaMmaTtuky (m nputom  3ddexrtuBHO *)),  Koraa
npapasi  4acTb KaXXJIOro ee INPaBWJa CONEPKHT BXOXK-
JeHHs OCHOBHBIX cuMBOJOB. IlostoMy u3 TeopeMs 6.2
crefyeT, u4TO MAJAA BCsiKOA DB-rpaMMaTHKH MOXHO HIO-
CTpOMTL c1abo SKBHBAJEHTHYIO el mpoctyio Jl-rpam-
MATHKY. .

UTo6El HCCJAEL0BATH  BONPOC O CHJABHOH 3KBHBAJIEHTHO-
CTH, BBEJIEM cJjleflylollee IOHITHE.

[ycrs T'=(V, W, I, R)— B-rpammartuka. Byzmem comno-
crapaatb cuMBonaMm u3 V U W ducna, Kotopole Ha3oBeM uX
cTemeHAMH, caefyloimuM ob6pa3om: (i) crenmeHn OCHOB-
HBIX CHMBOJIOB, W TOJbKO HX, paBHH HyJmo; (ii) nycte ans
Kaxjporo k=20, ..., n—1 omnpeneneno NOHATHE CHMBOJA
cTemeHH k; Torma cuMBosly A OpHNHCHIBaeTCA CTENEHb 7,
€CJIH €My He TIPHIHMCAHO B KayecTBe CTENeHH HH OJHO U3
ypcea 0, ..., n—1 u mpaBasg dYacTh KaxKAOro npasuia
¢ JeBoil yacTeio A colepXkut XoTd 6B OJHO BXOXKJEHHE
CUMBOJIA CTeNeHH, He mpeBocxonsuieii # — 1. CHMBOJIHL, KO-
TOPHIM C IOMOIIBIO TAKOH TPOLENYPhl HHKaKas CTeleHb He
NPUIMCHIBAETCS, CUMTAEM HMEIOIIUMH GECKOHEUHYIO CTeleHb,
Hau6osabimas u3 crTeneHeff CUMBOJIOB IHojHoro caosapa T
Gyner HasblBaThCA CTeNeHBIO rpaMmartuxku I.

*) To ectb Ans B-rpaMmatuks [ MOXHO NOCTPOHTH NpOCTYIO
O-rpamMatuxy suga (I, f).
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SlcHO, u4TO CcTenmeHb KaXAOro CHMBOJIA, a 3HAYMUT, W CTe-
NeHb rpaMMaTUKH MOXHO HaiT 3(¢dextuBHO. Tak, rpam-
MaTHKH €O CXeMaMH :

{{ >CI, I —>aCb, I ->ab, C— aCbh,C — ab},

{{>CI,1—aCb,I—ab, C— ACB, C — ab,
C —>aabb, A~ aa, B—bb} u
{{—>1,1—>alb, | - ab)

HMCIOT COOTBETCTBEHHO CTeNeHH 2, 3 H oo (XOTH BCe OHH
9KBHBAJICHTHBI).

Jlerko saMeTuTb (Cp. IOKa3aTeJbCTBO TeopeMbl 6.2), uTo
ecin I'—rmpuBenennas ymiubsiiommas B-rpammartuka, 1o
€e CTelleHb DaBHA TOYHOH BepXHell IpaHHlle CTeHNeHeH cu-
CT€M COCTaBJSIOUIMX, OTBEYAIOUIHX JePEBbSAM IOJHBIX BBI-
Bonos B I'. IToatomy, ecin nasBate B-rpammatuku I'y u Iy
CHJIBPHO 3KBHBAaJEeHTHHBMH B Caydae, KOrja OHH
S9KBHBAJNEHTHH H MHOXECTBA CHCTEM COCTaBJSIOHX, OT-
BeUallyuX AepeBbsAM IMOJHBIX BHBOAOB B I'y u I'y, coBma-
RaloT, To 6yJeT cnpaBeiJauBa

Jlemma 6.3. Ecau dee npusedennvie yorunsroujue
B-epammaruku cusvHo oxkeusasenTHbl, TO ux cTenenu
pasHal.

Hawm nonapoburca Takxe

Jlemma 6.4. [as scakoid B-epammarusu xoneunoil cre-
Nenu MOJCHO NOCTPOUTb CUABHO IKBUBAAEHTHYIO eii yoiu-
narouyro B-epammaruxy xoneurnoll crenenu.

Hloka3atenpCTBO, BeCbMa NPOCTOE, NPEAOCTABJISAETCS UH-
Tateaio (Cp. 10KasaTebCTBO JeMMEI 4.1 u ynpaxuenue 4.1).

Css3b NOHATHS CTeMeHH ¢ Jl-rpaMMaTHKaMu BHAHA H3
caenyomell JeMMBbl. Lo

Jlemw™m a 6.5. [Ipusedennan ydrunsaroujas b-epammarura
roeda u ToAbBKO TO20a 8KAadbIBAETCA 8 H-epammarurky 6es
yukaoe (u nputom apgexrusno), koeda ee crenens Ko-
HeYHa.

HorkasartenbctBo. a) Ilycts cremenp B-rpamma-
THKH ' Koneuna, A4 — @ — NPOH3BOJBbHOE NpaBWIO I' u
crenedb A paBHa n. O6BABUM OTMEUEHHBIMH BCE BXOXje-
HHA B ® CHMBOJIOB CTeleHell, He NPEeBOCXONAMHUX 71— |,
SlcHo, yTo nosmyueHHas tak Jl-rpaMMaTuka He 6YIeT HMeTb
uukaoB. 6) Ecan I-rpammaruka ((V,W,I,R),f) ne umeer
UMK/INB H HanGosbwiasi IJHHA NYTH B rpade zVU W, &)
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paBHa h, TO creneHb Kaxporo cumsona o < V U W ne npe-
BOCXOAUT Haubosibmieli 1JiuHel A, OyTd B rpade
(VU W; &), ucxonsilero u3 ysja C MeTKOR o (LOKa3bl-
BaeTC OYEBHAHOH MHAyKUueH no h,). IloatoMy cremenn
rpammartuku (V, W, I, R) ne npesocxoaut h.

Uz aemmM 6.1, 6.3, 6.4, 6.5 HeNOCPEACTBEHHO BHITEKAET

Teopewma 6.6. a) Han ecakod B-epammaruku Koueu-
HOLi CTeneHu MOXCHO NOCTPOUTb CUABHO IKBUBAACHTHYIO el
npocryio J1-epammaruxy. 6) Ecau Oas npusedennoll ydau-
narouell B-epammaruxu T cyujecTeyer CUAbHO 3KBUBANEHT-
nas el npocras I-epammaruka, 10 cTenensd I' KoHeuHa.

3ameuanud. 1. ConocraBaas KoHel, JOKa3aTeJbCTBa
aeMMbl 6.5 ¢ JeMMoli 6.2 (nyHKTHl 6) W B)), BHAMM, 4TO
ecin G = (T, f)— [A-rpaMMaTHKa OrpPaHHYEHHOH WIHPHHBI,
To crenmesb I' me npesocxoauT wupunnl G. Orcioga mno
gemme 6.3 BHITEKaeT, 4TO ecJd I' — npuBenenHas yIJaHHSIO-
mas B-rpaMmartika, To mupuHa [[-rpaMMaTrHKH, CHJbLHO
3KkBHBaJeHTHON I, He MoxXeT GbIThb MeHblle crenenu T

2. Xapakrepuctukoft  [I-rpaMMaTHKH, B  H3BECTHOM
CMbIC/Je IBOHCTBEHHOH ILIUpPUHE, ABJSETCs €e BbHICOTa —
MaKCHMyM BHICOT COOTBETCTBYIOLIHMX JAepeBbeB MOAYHHEHHA.
Ecin Takoli MAaKCHMyM CYLIECTBYeT, €CTeCTBEHHO CKasaTb,
yro JI-rpaMMaTHKa HMeeT OTPaHHUYEHHYIO BBICOTY.
O BO3MOXKHOCTH MOCTPOEHHs CHJbHO HJIHM cJab0 3KBHBA-
JAeHTHO# JI-rpaMMaTHKH OrpaHHYEHHOH BBICOTH JiIs JaH-
Hoit B-rpaMMaTuKH CM. ynpaxnenue 7.7.

§ 6.4. CucteMbl ypaBHEHHH B sI3biKax.
dopmajbHble CTENEHHbIE PALBI

Ceituac Mbl nokaxewm, yro OB-rpaMMaTHKy MOXKHO HH-
TepHOpeTHPOBaTb KaK CBOeOGpa3HbIe CHMCTEMbl YpaBHEHHl,
B KOTOPHIX K03pduIHEHTaMH H HEH3BECTHBIMH FABJAIOTCA
q3nlKH. Takol HHTeplpeTauueil, BepHee, NOJACKa3biBA€MbIM
elo crnocofoM 3amucH, OCOOEHHO OXOTHO MOJb3YIOTCA Cle-
[[HAJMCTHl [0 I3bIKaM NPOrpaMMHpPOBaHHuA.

®uxcupyem caosapb V =/{a),...,a} ¥ KOHEUHBI Ha-
Gop nepemenHnx B = {§, ..., &}. Paccmorpum n MHOro-
yjieHoB OT 3THX: IEPeMEHHbX, WJIH, KakK Mu Oyinem 3iecb
roBOpUTb, HEH3BECTHH X, € Ko3hduiueHTaMy, Mpel-
CTABJSIIOIUME cOBOH HENyCThle KOHEYHble A3LIKH B C/0OBape

Vi FiBl oovs En)y ooy fn(BL ..y &n).  (He  TpeGyetcs,
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YTOOWl KaX/blil MHOrOWNEH NeHGTBHTENHHO COLEpHKas Bee
HEU3BECTHBIE WJH Jlaxe 4YTOObl KaXIas W3 HHX MNPHCYT-
CTBOBaJa XOTs Obl B OfHOM MHorouwiene.) JlJas Kammoro
U3 MHOTOWIEHOB fi, ..., f, CyLIECTBYeT TOXAECTBEHHO pas-
HBIll eMy MHOTOUJIeH, K03((HIHEHTH KOTOPOro ABJAIOTCA
IlenoYKaMu (TOUHEE, ONHOIIEMEHTHBIMH A3BIKaMH) B V; Mbl
OyneM cuuTath, 4TO KOI((ULUEHTH BCeX f; C CAMOro Ha-
Yajia TaKOBHI,
Paccmorpum Teneps cucreMy ypasuenuii

fl(glr LR | gn)=§l,
(*) .

fn(gb voey gn)=§n°

Takyio cncremy Mel Gynem HasbiBaTb HOPM a b HoO i, Ee
PelWleHneM eCTeCTBEHHO HAa3BaTb BCAKYIO yHOPS JOUECHHYIO
n-xy (Ly, ..., L,) a13blkoB B caoBape V, mopctanoska Ko-
Topoit BMecTO (&), ..., &) o6pamaeTr Kaxioe ypaBHeHHe
CHCTEMbl B TOX[ECTBO, T. €. TaKyw, uto f;j(Ly, ..., L,) =
= L; nna kaxgoro j=1, ..., n.

IlokaxeM npexje Bcero, uto cHcTeMa (x) HMeer o
MeHbllel Mepe OHO pelleHHe, KOTOPOE MOXHO HafTH
«METOJOM IOCJELOBaTeJNbHBIX NpHOAMKeHHHA», WMeHHO!
OTpeJleJIHM IOCJIEA0BATEILHOCTb 1-OK I3KKOB £, 1),

rme Y=Y, ..., lLﬁf’), CICLY oM oiﬁpasoM: (1) 0=
(@, --(-,;))z); &=, ..., LP), .. 0P, ...
sy nJlh

ITockobKy BCSIKHA MHOTOUNIEH siBASIeTCA HeyGbIBaouIel
» o 0
dynkune *), u3 oueBnmmubix coorsomenmii L <= L{" ...
0 1
aony LY = LY Brimexaer LI < LY, e L=L® w1, o

.y

HHaYe TOBOPA, /I KAXKAOTO j=1, ..., # HOCACAGBATEILHOCTD
0 { o
L‘, ’, ceny L‘,”, « + « AIBJAACTCSA Hey OriBalowelt. [Tonoxum Tenepb

Z,————-L(,O)UL(,”U <. (j=1, ..., n). Toraa, ¢ onuoit cTOopo-
HBI, HMeeM L(f)sL, AJast BCeX j==1, ..., n; i=0, 1

9 » ey

Y Oynkuus g (Xy, ..., Xp), apryMeHTH H 3HaueHHR KOTOpoi cyTs

MHOXECTB2, Ha3hBaeTcd HeyOuBalomed, ecan Hs X, = X
’ . :

v Xp S X, crenyerg(Xy ..., X,)<=g(X], ..., X}). 1o cnofierno

OUEBHIHHIM 06pa30M HMEET MeCTO g O0beHHEHHS] H NPOH3BEeLeHHs
@ SHAYHT, H A1 JMOGOro MHOrQYJeHa. . .

1r e

e
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orkyna L= [J# (L, ..., LYEFUAL, ..., L) ¢ apy-
=0 :

ro#t CTOpPOHH, ecau 2 & f;(Ly, ..., L,), To Hafinyrcs Takue

uenouku x, L, ..., x,&L,, uro zeEfi(x, .., x,);

HO OTClofla, 06o3HayasA yepes3 [, HAHMEHbIIEe i, LJISt KOTO-

poro. x; ELf”, e, xneLﬁf), noJyJyaem ZEf/(Lf%),

; i 1,41) — % ¥ ~ ~

ooy LN =LEHN T Yrak, L,=1,(1,, ..., 1,).
Herpyauo Buners, nasee, uro ecau (L, ..., L,) — opo-

H3BOJIbHOE pelleHHe CHCTeME (%), To Ly = Ly, ..., [, = L,;

LEeHCTBHTEJbHO, TPHBHAJbHBIM o6pasom Lﬁo)_c_Ll, oo

: 1 0 0
von LY=Ly orciona L= (LD, ..., D=Ly, ...
1 0 0
ooy L)=Ly, ooy LY =7, (L}, ..., L9 =f, (L, ...

evsy L)=1L, u 1. 1., oTKyAa ¥ moayuaiotcs HYXXHBIE COOT-
HOIIEHHA. DTO JAeT OCHOBAHHE HA3BATh peINEHHE Ly ...
+os,L,) CHCTEMBI (*) HAHUMeHbHIHM,

O cywecTBoBaHHM ApPYrHX pemeHHi cM. yrpaxHe-
Hue 6.19.

B nanbnefimem HaMm ypo6Ho 6yneT cunTaTth, 4TO B MHO-
rouseHax «pPacKPbITE BCE CKOGKH», T. €. UTO Kamibill u3
HUX NpPEeACTaBJeH B BUAe OOBEIHHEHHS BhIpaXKeHuH BuAa
Xk, Xy o Xp=iBe X, THE  5=0,1,...5% ..., x,=V"
(cM. cTp. 25), KOTOpEIE MBI 6yleM Ha3HBaThb YJeHA M H fa
Unenbl, He COJepIKalllHe HEH3BECTHBIX, HA3BIBAIOTCH C B O-
GOXHBIMH,

TpeGyemoe npeacrasiieHne MHOTOUEHA, OUEBHIHO, EIUH-
CTBEHHO C TOYHOCTBIO O HEPECTAHOBKH UJIECHOB.

ComocraBum  Temepb cucTeMe () OB-rpamMmartuky
I'=(V, 8, &, R), rae R COCTOHT H3 BCEBO3MOMHbIX ApaBua
BUaa §j— @ TakuX, 4To j=1, ..., n U @ — 4ieH MHOro-
unena f;. OGosnauum uepes L;(I') MHOKeECTBO BCEBO3MOXK-
HbIX Lenouek B caoBape V, BuiBoguMbix B ' u3 ;.

SIcHO, uTo ;A Kaxzmoro j==1, ..., n su3bK L}“ eCTh
He YTO MHOE, KAK MHOXECTBO CBOOOAHBIX YJIEHOB fj, a mo-
C/lejHee COBMAJlAET C MHOXKECTBOM NPAaBLIX yacTeil 3aKJIO-
UHTEJBHHIX NpaBua I', uMelOHUX J1eBOi dHacTbio Ej T. e.
uenouek B V, seBonumbix B I' u3 & 3a OAMH war, — HHAYE-
TOBOpsi, C NOMOLLBIO [EePEBLEB BHIBOAA BLICOTH 1,
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TMokaxkewm, uTo mas mo6oro i =0, 1, ... ssuk L} ectb
MHOXecTBO uenoyek B V, BolBoguMbX B I' u3 E; ¢ mo-
MOLIBIO JepEBHEB BBIBOJA BLICOTHI, He mpeBocxoismel i-1.
JeficTBUTENBHO, TYCThb YTBEpPXKIEHHe NOKA3aHO AJA Bcex

i=0,...,ip u Beex j=1,...,n. Ho L(]i0+')=
=fj(L$io), ey LSLiO))—STO MHOXKECTBO BCEX TeX Ieloyexk,
KOTOpbie IMOJYYAlOTCH M3 WIEHOB fj, ecnd HOACTAaBJIATH
B HHX BMeCTO §; HENOYKH U3 Lf‘f’), BMECTO &g — LIEMOYKH H3
Li(,iﬂ) U T. 1. (mpuueM pasHble BXOXKJIECHHUS OLHOrO M TOTO XKe
Ey — faxe B OJUH 4YJEH — MOTYT 3aMEIlaTbCsi PasHbIMH

IleIIO‘lKaMPI). By,lleM Telepb B IIPOU3BOJIBHBIE AEpPE€BbA BbI- -

coTH 1, uMelomine BUJ
AN

o e N,

rie o ... o; —4JIeH f[;, TOJACTABJATbH BMECTO KaXJOTo
BXOXKJeHHA Kaxkpaoro &y, j =1, ..., n, Kakoe-1u60 (§;, 2)-
nepeBo rpamMmaTHku I', HMeollee BHICOTY, MEHBIUYIO HJIH
paBHYIO Iy, M TaKOe, 4TO z< V", TlosnyueHHOe MHOXKECTBO
nepeBbeB o6osHauuM M; ;. ITo mpefsinymeMy MHOXKeCTBO

{Tlpy 4 (T) |T = M, 4} ectb Kak pas L§i°+l). Onnako M ;—

910 MHO¥XecTBO (&;, x)-ZepeBbeB B I' BLICOTH, HE MpeBOC-
o [} *
xopgmeh i, 4 1, Takux, uto x eV’ Hrak, Hale yreepxKae-

HHe JO0KasaHo. -~
M3 ycTaHOBJIEHHOrO B IpeAblAyleM a63ane pakra HeMel-
JeHHO BHITeKaer, yTo L;(F)=L; paa mo6oroj=1, ..., n.

YuomsaneMm emle o6 oAHOM crocofGe NMpeacTaBJeHHs HaH-
MEHBIIEro pelieHHs HOPMAaJbHOH CHCTEMBl YPaBHEHHH —C
NOMOUIbI0 TdK Ha3blBaeMblX (OpMaJibHBIX CTENEHHBIX PSOB.

dukcyipyeM HEKOTOPBIN MepecyeT LENOuYex B andabu-
te Vi X0, X1, «+., Xn, ..., B KOTOpOM 00OJice KOPOTKHE Le-
HNOYKH NpPeAlecTBYIOT 6ojee IJIHHHBLIM, TAK YTO, B YaCTHO-
cTH, Xo==A. PuxcupyeM Takxe HEKOTOPYI0 (YHKUHIO
f(n), onpeneneHHyl0 Ha HaTypaJbHOM psLy M NPpHHHMAIO-
Lyl0 B KauecTBe 3HaueHull HaTypa/bHble YHCIa. Beipaxe-

(2]
uue ) f(n)x, HJIH, WHAUe,
n=0

f(O)xo+f(l)x1'+ PR NAOEME I
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GyZeM Ha3bplBaTb HEKOMMYTATHBHBIM (G OpMab-
HEIM CTeNEeHHHM PSANOM (HAH [/ KPATKOCTH TPOCTO
bopMaabHLM pagoMm) B andasure V. MHOXKecTBO
{x:|f({) > 0} HasoBeM ONOPHBIM MHOXKECTBOM JaH-
Horo opmanbHOro pana.

Mmuorousien Ge3 mnepeMeHHBIX, KO3ddHUMEHTAMH KOTO-
poro clIyXat Lemoukd B V, MOXKHO paccMaTpHBaTh Kax
YaCTHHH cJy4ail OpPMaJbHOTO psifla, €Cu 3aMEHHTb B HeM
sHak U 3HAKOM -, pacmo/IOXUTh YieHbl COOTBETCTBYIOLIHM
06pa3oM H «IPUBECTH NOAOCOHBIES,

Hdas 3agaHHOl KOHEYHOI INOCJENOBATEJbHOCTH HATY-
paJdbHBIX uHCes p == (g, A1, ..., Axy) OydeM o00603HAYATH
yepe3 Rp MHOXKECTBO BceX (OpMaNbHBIX DPAAOB B anada-
Bate V, y KoTOpHIX KO3Gh(UIHEHTH HOPU Xo, X1, ..., XN
paBHH Ny, Ay, ..., Ay COOTBeTcTBeHHO. (B uactHOCTH, MO-
CJIEOBATEJbHOCT p MOXeT OblTh NycTOH — Torga R, ecTb
MHOXecTBO BceXx ¢opmanbubix psagoB B V.) Ecau cuutats
OKPECTHOCTSIMH Psilia 7 MHOXKECTBA Rp,, Rp, vy Rppyy +ov,

rjae py — NOCHAeN0BaTeNbHOCTh epBLHX N -+ 1 Kosddunuen-
TOB r, TO MHOXeCTBO BceX (GopMasbHBIX PSNOB B ciaoBape V
CTAHOBHTCS TOIOJIOTHUECKHM INPOCTPaHCTBOM. CXOIMMOCTb
B 3TOM MpPOCTPAHCTBE O3HAYAET, OUEBHAHO, CJAEAyIONlee: Mo~

CJIeJOBATEbHOCTh PSAJOB ry, ..., Fs, ... CXOLUTCH K PsAy
r, ecanm nnis Kaxjgoro N =0, 1, ... uafiercs TakKoe
S=1, 2, ..., uro aast moboro-s=3S, S+ 1, ... umMewt
mecto pasencrsa: [s(0)=f(0), fs(1)=Ff(1), ..., [{(N)y=

= f(N), rme fs(n) u f(n) o3Haual0T KO3(PQUIHEHTH IpH
Xn B PANAx rs 4 ¥ COOTBETCTBEHHO.

Jlerko y6enuThCs, 4TO €C/IH TIOCAEAOBATENBHOCTb PSIIOB
riy «.u, fs, ... CXONMTCH K POy r, TO ONOPHOE MHOXKe-
CTBO r SABJAETCA NPEIEJOM MOCAEHOBATENBHOCTH OINOPHBIX
MHOXKECTB 71, ..., Fs, <00 ¥).

BepueMcst Temepp K CHCTeMe ypaBHEHMH (#), HAJOXHUB
Ha Hee HEKOTOpble OrpaHuueHus, a uMeHHo: (1) JeBble ya-
CTH ypaBHEHMH He JOJ/UKHBI COepxkaThb UJIEeHOB BHAa Ej;
(2) Hu omMH M3 MHOrOWIEHOB f; He JOJMIKEH COJepXarb

*) Muoxectso M HasbiBaercss BepXHHM (HHXHHM) mpeje-
J0M NOCJeHOBATENEHOCTH MHOXECTB, ecid M ecTb MHOKECTBO BCeX
IEMEHTOB, NpPHHAMJIEXKAUMX OECKOHEYHOMY 4HCJIY WIEHOB TMoOCse/loBa-
TEJAbHOCTH (COOTBETCTBEHHO BCEM uJieHaM [OCJAeJ0BATENbHOCTH, KpOMe,
OLiTh MoXeT, KOHeuyHOTo KX uucia). Ecau BepxHHl mpefes coBmafaer
C HMXHMM, OH Ha3blBaeTCaA HpefAeJOM NOCAeXOBATENbHOCTH.
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nepeMenHof &; (3) npu j % 1 B f; He N0/XKHO 6BITH mycTO-
ro wieHa. Ecnn mepefiTu K rpaMMaTuKe, OTBeyalomesi Cucre-
Me (), TO MOPOKIAeMBIll TaKOH rPaMMAaTHKON A3BIK M NpH
CHOPMY/IHPOBAHHHX ceHiyac OrpaHHYEHHSIX MOXKeT OhIThb
npou3BosbHEIM OB-A3biKoM (caencTBue w3 TeopeMmb 4.3,
Jemma 4.1), :

OnpenenuM AJa Kaxporo j==1, ..., n nocjenoparen-

HOCTb (GOpMAaJIbHHIX PANOB (ABJAIOUINXCH MHOTOYJIEHAMH). "

g(j‘)), gy, ..., gy, ... caenyromum o6pasom: (I) g\ ecrn
CyMMa cBOGOAHHIX uJeHOB MHoOrouseHa f;; (II) g+ moatyr
yaeTcs M3 fj noacranoskoit gi, ..., g Bmecro g, ..., g,
COOTBETCTBEHHO C NOC/EeAYIOIHM HOPMAJIbHEIM PACKPHTHEM
CKOOOK ¥ HpHBeLEeHHEM MOLOGHHIX.

Henocpexcrsenno sicHo, uto A4s mobHx i, j (i==0, 1,..,;
j=1, ..., n) onopHOe MHOXKeCTBO psAna g ectp LY,
B To Xe BpeMsa M3 HaJIOXXeHHbLIX HA CHCTeMy (*) OrpaHH-
uenni (1)—(3) cneayer, uro KaKOBH 651 HH ObLIH i =0, 1, ...
H j=1,..., n, Ko3QQHUUHEHTH DNpH UeNoYKax MAJHHBHI,

He Goubled i, BO Beex paxax g, gy+y, gii*d, ... copma- -

nawor. JefcTBHTENBHO, NENOYKH AJHHHE, He GOJbIIEH enu-
HHIBI, B JIOGOM MHOTOUJIeHe g‘j" — 5TO B TOYHOCTH CBOGOJ-

Hble YJeHBl [; AJHHBL 1; eCJH yTBepXKJeHHe CNpaBeHBO

IJIsT HEKOTOPOro i, TO AJf i+ 1 OHO BHITeKaeT M3 TOro
oueBHIHOro GaKra, 4TO KaxZas LeNouYKa MJIHHBL iy - 1
B MHoroufese g+!) npm so6mXx i m j nM60 sBagercs

CBOGORLHBIM UJIeHOM [;, 60 TOJyyaeTcst U3 HEKOTOPOro
ujleHa f; IIPH NOJLCTAHOBKE BMELTO NepPeMeHHbIX KaKHX-JIHG0
uienos g, ..., gl), aBagOmHEXCS LeNOYKAMH JJIHHBI,

He OGoJbluelt fp, a Takhe UYJIeHH Y BCeX MHOIOYJEHOB gYo),
g(]’o+1), g<"o+2>, .+, 00 HHAYKTHBHOMY INpeANOJIONXEeHHIO OIH-
HaKoBH. TakuM oGpasoM, ecau 0603HAUHTL uepes r,

(J=1, ..., n) opMabHbiit psix, B KOTOPOM KO3 PHUHEHTH

NpH KaxXAoH Hemouke puuHel i (i=0, 1, ...) Takue xe,
KaK B gi¥), To K srOMy pAmy 6yleT CXOIMTBHCS MOC/eAOBa-
TeJbHOCTb g, g‘!‘), ... OHaKko onopHOe MHOXKECTBO psifa gy

[ o
€CcTh L(,), a mpefes HeyObiBaolleH IoC/AefOBaTENLHOCTH
MHOXKeCTB *) paBeH OGbeJHHEHHMIO BCeX UIEHOB INOCJeNoBa-

*) To ectb Takoh, B KOTOPOK KaXKAbli NpeiblAyWHH wied colep-
JKHTCA B CJEAYIOLIEM. :
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TeJbHOCTH. [To3TOMY OmOpHOE MHOXKeCTBO psina r; ectb L.

Yro xe Kacaercs Kosbhdunuernta npH (IpoH3BOJLHOH)
nenouke X, B psile r;, TO OH, KaK JIETKO NOHATb, paBeH
yncay (g;, x,)-nepeBbeB B cooTBercTBYIomelt OB-rpamMma-
THKE, T. €., YHCJY CYIIeCTBEHHO PA3JHYHBEIX CIIOCOGOB BHIBOAA
B 3TO# rpaMMaTHKe LeNOYKH X, H3 cHMBoJa §;. B yacr-
HOCTH, JUIT OJHO3HAUHOH TIpPaMMaTHKH KO3GGHIHEHTH
pAAa r; NPHHHMAIOT TOJBLKO 3Hauenus 0 u 1.

§ 6.5. Kanonnueckoe npeacrapienue B-sasbika

Llesb Hacrosimero naparpada — A0OKa3aTb TEOPeMy, KO-
Topas jAaeT JoOONBITHOE NpejcTaBieHHe DB-i3blka, Ha3H-
BaeMOe MHOrjla KaHOHMUecKuM. [IpenBapuTesibHO BBeneM
HEKOTOpbIE OINpeJeseH s,

Iycrs V —npousBoabHbfi cioBaps, Vg u Vg — noj-
MHOXecTBa V u P — mopmuoxecrBo V2. OGosnauum uepes
L"(V, Vg, Vg, P) MHOXeCTBO TeX Lenouek B V, KOTOpHIE
HauHHAMOTCH CHMBOJIaMH U3 Vg, KOHYAOTCS CHMBOJAMH
u3 Vg u cofepikaT TONBKO TaKHe NOALUENOUKH AJHHH 2, KO-
TOphle NpHHanJexar P,—muHaue rosops, L’ (V,V g, Vg, P)=
=VgV'NVVa (V' —V"(V2—P)V"). Beuny Teopemn 5.4
L'V, Vg, Vg, P) aBasiercst A-a36KOM; MBI 6yieM Ha3bIBaTh
TakoH A-s3bIK CTAHZ apPTHH M,

ConocraBuM jaJzee KaxXIOMy cuMBONY a & V «aBoluu-
Ka» — HOBBIl CHMBOI a & V—u omnpenenuM jBsa si3bika
D(V) u D’(V), koropble GyaeM HAa3BIBaTb COOTBETCTBEHHO
A3blKOM JIHKa U CKOGOYHBIM SI3BIKOM, CJefyio-
wuM obpasom: (i) mycras Lenouyka NpPHHAIMEXKHT OGOHM
A3blkaM; (ii) ecnm memouxkm xy u x'y’ npunaggaexar D (V)
u D’(V) coOTBETCTBEHHO, TO MJsi NPOM3BOJBHOTO 4 & V
Lenouky xady u xday npuHagmexatr D(V), a uemnouka
x’ady’ npunagnexur D’(V); (iii) HuKakas Hemouka He Mo-
Ker npunapaexarte D(V) uau D’(V) unaue, xak B cunay
(i) mmm (ii). OueBnaHo, f3bIK JlUKA €CTb He 4TO HHOE, KaK
MHOXEeCTBO CJIOB, PaBHHIX eJHHHIle B CBOGOLHOH rpymie
C cucremoit obpasyomux V (ecau cuutath @ U @ B3aHMHO
06paTHbIMHK); CKOGOYHBIN $3BIK, €CJM MHTEPIPETHPOBATbL a

- M d COOTBETCTBEHHO KaK JEBYIO M MpaBylo CKOGKH ¢ MeT-

KOH @, GymeT NpeACTaB/IATb COGOH MHOMXKECTBO BCEBO3MOXK-
HBIX «NPaBU/BHBIX MOC/AEAOBATEIbHOCTE» CKOGOK C MeT-
Kamu u3 V.,
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Tenepp MEl MOXKeM copMyanpOBaTh TeopeMy.

Teopewma 6.7. faa ecaxoit B-epammaruku T ¢ ocros- .
Hblm caosapem V moxHo noctpouTe Taxoil caosape ZDV

u raxkod crandapruoui A-aseik L' e caoeape, codepoxa-

wem Z, uwro L(T') sasaserca npoexyueti nepecewenus '

L'ND(Z) na V u npu srom L’1D(Z)y= L' D’ (Z).

HoxasateabctBo. [aa ynpoueHus KOHCTPYKILUM

6yneM cuutaTh, Ha YTO MBI HMeeM npaso, uro I'=

=(V, W,1,R) ectb crannaptaas Gunapuas B-rpammarnka. ‘
Csepx ToOro, MOMyCTHM, YTO €CNHM Aa KAKOTO-JHGO CUM- -
Bosa B & W umeercs npasuad Buga A — BC, To ne Moxer

CyllecTBOBaTh mpaBusia Buaa E-—» FB; tpeGyemoe aas BhI-

IIOJIHEHHST 3TOFO YCJOBHS Npeobpa3oBaHue TPAMMATHKH UH-
TaTenp nposefer 6e3 tpyaa. CumBoa B e W 6ynem Hasbl- |

BaTb «JIEBBIM», COOTBETCTBEHHO <«NPaBLIM», €CJAH HMEITCS
npaBuna Bupa A — BC, coorserctBenno A — CB. 3anyme-
pyem Kak-nuGo npasuna I'. PaccMOTpHM NpOM3BOMIBHYIO

Henouky ¥ & L(I') M NpOH3BOJLHYIO CHCTEMY COCTABJSIO- -

WHUX 3TOH LENOUKH, OTBEYAIOILYI0 HEKOTOPOMY ee NepeBy

BEIBOJa. PaccraBum B x CKOGKH, OTBEYAKNIIHEe BCEM COCTAaB- -

JAAOMHM JaHHOM CHCTeMB! (BKJIOYas TPUBHAJbHbe). Kaxk-

Ayl cKobky mnomeTHM Ttpofikokt (4,i,j), rme A — merka

B y3Jsie, OT KOTOPOI'O <«IIPOHCXOJHUT® COOTBETCTBYIOIAS CO-
CTaBJAKIIAs, j— HOMeD NpaBH/ia, NPHUMEHAEMOTO B aH-
HOM y3J/e, n {— HOMEp MNpaBHJa, NPHMEHSEMOro B yaae,
HOAUHHAIOINEeM IJaHHBIH; Y CROGOK, OrpaHUUYUBAIOMHUX TNOJ-
HYI0 COCTaBJAIOILYIO, 3HaYeHHe | MOXKeT ObITb NPOH3BOJIb-

HBIM, HO HelPEMEeHHO OXHHAKOBHIM M 06eHx ckoGoxk. Jle- -
BYIO W TpaByl cKoOkH ¢ MeTkamMu A, i, j GymeM mucaTsh -

B Buge [A,i,j] u [A,1,]] coorBercTBeHHO. [lanee BcTaBuM

HENOCPeACTBEHHO CHNpaBa OT KaXJAOro BXOXIEHHA CI/IM-f

BOJIa @ B LeNOYKy X (/ieBee OamKalmed CKOGKHM) HOBBIH

CHMBOJ 4 — «/BOAHHKa» a. [lonyuenHyio nenpuky CHM- :
BOJIOB M CKOGOK 0603HauuM uYepe3 %, a MHOXKECTBO BCEX

TakuxX lenodek (mnsi Bcex x & L(T')) —uepes L. Hmeewm,
oueBunHo, x = Ilpy %, Tak uro L(T') = Tlpy L.

Ilycrs, nanpumep, I' comepxur npasuaa: (1) [ — AB,.

(2) A= a, (3) B—> b; Tor/1a O(HA U3 BO3MOXKHEIX Lenouex ab

Gyrer umer BuX [/, 3, 1][4, 1, 2]aa[4, 1, 2][B, 1, 3]

bb(B, 1, 3][i, 3, 1].

&

§ 6.51 KAHOHHUYECKOE MPEJACTABJEHUE B:-S3BIKAY 215

[Tonmoxxum remepr Z=VUV’, V=VUVUuv/yv,
rae V — MHOXeCTBO «IBOHHHKOB» OCHOBHBLIX CHMBOJIOB,
a V' n V' —CoOTBeTCTBEHHO MHOMKeCTBa (THNOB) JIEBHIX H
npaBbIX CKOOGOK, TOMEeUeHHBIX TPOHKAMH, KaK ONIHCAHO BHIIIE.
Onpenenum cranpaptapifi A-assik L' =L’ (V, Vg, Vg, P)
caefylomuM obpasom: a) MuoxectBa Vg u Vg 6ynyT co-
CTOATb M3 BCEBO3MOXKHBIX . CKOGOK BHAa [[,i,j] u [,i,]]
(c mpousBOJIBHBIMH i, ) cOOTBETCTBEHHO. 6) MHOKecTBO P
OyZeT COCTOATh U3 LEMNOoYeK, CONOCTABAAEMBIX mpaBuaaM I
crefylomuM obpasoM: 61) KakaoMy npaBuay ¢ HOMepOM
joo HMetomieMy Bua A — BC, cOmOCTaBJSIOTCS BCEBO3MOIK-
Hble LEeNOYKH :

[A: ir ]0] [Br jO’ k], [Bv jO’ k] [Ca jO’ l]? [Cr jO’ l] [A7 i’ jO]’
rae i, k, | 1po6eraoT COOTBETCTBEHHO HOMEpa BCeX NMpaBH,
HOMepa BCeX NpPaBHJ C JIEBOH vacTbio B u HOMepa Bcex
npaBua ¢ JeBo#d yactbio C; 62) KaXKAOMY MPaBUAY C HO-
MepoM jo, uMetolleMy BuA A — @, CONOCTABJAAETCHA LENOY-
Ka ad ¥ BCeBO3MOXHble nenouky [4, i, jola, a[A4, i, jo), rae i
npoGeraeT HoMepa BCEX MPABUJI.

[Toxaxem, uTo A3bIK L’ He mepecekaeTcs ¢ MHOKECTBOM
D(Z)—D’(Z). [Heiicteutenbro, myctb o < L’ [D(Z)—
—D’(Z)]. Hockonbky nenouka o npunagnexur D(Z), ee
MOXHO COKPaTHTb A0 MYCTOH [ENOYKH, TOC/AeZOBATEJbHO
BhIYEPKHBAsA Mapel BHAA ad WIH Go, rae a=Z. B 1o ke
BpeMsa o ¢ D’(Z); moaToMy npu COKpalleHHH XOTS GBI OfuI
pa3 nosKHa ObITh BRHIYEPKHYTa [apa BHAA 0o, HHauye ro-
BODsi, @ MOJIKHA COIEpKaThb MOALENOYKY BHuAa afa, rie &
COKpallaeTcs IO MycTol Lenouku. Llemouky § MOXKHO BHI-
6patb Tak, 4TOGBl NMpH ee COKPAlleHWH HUKAKas mapa BuAa
B ne BuluepkuBasack. [Ecim & 3TuM CBOCTBOM He 06.a-
Haer, TO OHa cOAepKHUT moauemnouky PP, rae & coxpa-
maercs A0 MyCTOR LENOYKH; ecau E; eule He obJaajpaer
HYXHBIM CBOMCTBOM, TO OHa CONEPXKHT MOAUENOUKY TaKOro
XKe Buja, u T. 4] Ilycte nenouka § TakoBa; OHa He MOXeT
ObITh MycTOH, MOCKO/JbKY H3 CAMOrO ONpejeNeHus A3nika L’
fICHO, YTO ero LENOYKH M[OALENOYEeK BHIAA G0 HE COLEpKarT.
Chenosatenbho, & UMeeT BHA Bn¥, rae B, y = Z. [Mockonbky
HeHauepKHYTHIA CHMBOJ1 B  CTOMT HENOCPEACTBEHHO
tnpasa oOT HAJYePKHYTOTO CHMBOJA &, JIOMXKHO ObIThb
o==[B,j,k}, p=I[C,j,{], npuuem B I Hafizerca npasusio
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Buga A — BC (neficTBuTeNbHO, 1O ONpeNesNeHu0 s3bika L’
BCAKas MNOJIENOYKA BCAKOH €ro LENOYKH, HMeloIuas BHJ

af, uMeHHO TakoBa), Tak 4to C — mpaBbiil cUMBOJ, a B — |

JeBbiil. OIHAKO COBEPLIEHHO aHAJIOTHUHBIM 06pasoM M3
TOr0, YTO ¢ CTOMT HENOCPEJACTBEHHO clipaBa OT ¥, MOay-

yaercsi, 4To CuMBOJ B npaswifl. MMeem nporuBopeune. Ta- -
kuM obpasom, L' N [D(Z)— D' (Z)] =, 1. e L’ N D(Z)= .
= L'1D’(Z). CnemoBaTe/bHO, HaM [JOCTATOYHO TeIeph -

nokasatb, utro L= L’(1D’(Z). Oanako u3 cmnocoGa Imo-

CTPOEHHS LENOUeK X HemocpeACTBEHHO SICHO, YTO KaxXKjaad
TaKas ILenouka MnpuHamiexuT kKak L', tak u D’(Z)..

Ocraerca mokasaTh, uto moGas uemouka @< L' D'(Z)

npuHaanexut L. Jlas 5TOro MBI BOCHOJb3yeMCS HHAYKIHEH

10 JJIHHE ¢, MpuHYeM AJsi yAoOCTBAa NPOBEAECHHS HHAYKIUH

GymeM MOKa3bIBaTb HECKONBKO Gosee obwmit ¢akr. Como-

CcTaBUM Kaxjaomy cumBoay A & W crangaptHbil A-A3bLIK
’ N = ~
La, ormmuarommiica or L’ rtombko teM, uto Vg u Vg

OyAyT COCTOATb Temepb M3 BCEBO3MOXKHBIX CKOOOK BHAA |

[4,4, /] u [4,5, ]l coorBercTBeHHO. OG03HaUMM uepe3 L, (T)
MHOXKECTBO BceX uenouex B V, BeBogumbix B I' u3 A4; nia

KaxJoi uenouku ¥ & L4 (I') noctpoum % Tak XKe, Kak 3To

nenanoch Ajs nenovexk ud L(I'), n MHOXKeCTBO BCeX TaKux
% o6osnauum L4. ITokaxeM Tenepb, uto aas moboro A=W

BCAKAasi LENOYKa (pEL:qﬂD,(Z) npuHapaexutr L. Tewm

CaMBIM I0OKa3aTeJbCTBO GyJNeT 3aBepLIEHO.
3aMeTHM INpexje BCero, YT0 €cJaH W — MPOU3BOJIbHASA

nojlenoyka Kako#-aub0 UeNOuYKH H3 quﬂD'(Z), co-

Kpalamomascsa 10 MyCcToH LeNodkH, To JU60 § = akd, au60
Y = PnPByLy, rie BbiIeNCHHBIE BXOXKAEHHUS CUMBOJIOB o H

6, B uf, yuy COOTBETCTBYIOT APYr APYyry (MHaue rosops,
COKpaIlamwTcs ApPYyr ¢ ApyroM). leficTBHTENbHO, B NpPOTHB-

HOM cJaydvae Mbl uMesn Owbl ¢ = alapnPylyd; Ho mo ompe-
4
JeNeHnio fi3blka Ly B €ro Uenouke JIMIIb TOTJA MOXKET CO-

JepxKaThcs TNOMIENOYKAa BHAA Oe, KOTAA O =[B,j, k], e =

=[C,j, 1], rne cumBoan B xeBwnii, a C mpasuiit. [Tostomy
" nonydyaem P =I[D,m,n] u cumBon D oka3biBaeTcsi OJHO-
BPEMEHHO JIEBBIM H IIPaBbIM, YTO HEBO3MOXKHO.

Tlycts teneps @ & Ly 1 D' (Z). Ecau |9 |=4 (Haumehb- :
p :

« 7 4
wafA BO3MOXHAfA AJHHA LENOYKH H3 LA), TO @ & L4 03Ha-
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vyaer @ =[A4, i, jladl4, i, jl, npuuem B I KoaXKHO GHTH
npaBuio A-—>a ¢ HOMepoM j; HO TOrAa @ =4, TaK 4To
¢ € L 4. TlycTe yTBepxAeHHe J0KaszaHO L] BceX LelNouex

NJMHL, MeHblied n (n>4), u p=LinND (2), npHueM
|@ |=n. Torna p=o0a’, rae a=[4, i, j}, ' =[A, ¥, j'].
HerpyZHO 3aMeTHTh NpexJe BCero, 4Yro BhJeJeHHbIe
BXOXKJAEHHA CKOOOK o M & COOTBETCTBYIOT JLpYr ApYTY,
rak uto a==oa’. [leHAcTBUTe]bHO, B INPOTHBHOM CcJyuyae,
10 CHEJaHHOMY BHIIle 3aMeUaHHI0, CKOOKa, COOTBETCTBYIO-
mas o, CTosiia Obl HENOCPeACTBeHHO CJieBa OT CKOOGKH,
COOTBETCTBYIOLIEH &7, T. €. @ colepxaJja OH NOAUENOUKY
L4, i, jl1[4, i/, i}, Ho Torma A posaxkeH Ob1 OB ObLITh
OZIHOBPEMEHHO JIEBHIM M NPaBEIM CHMBOJIOM. JlaJsiee MOXHO
yCMOTpPETb, YTO NPaBHJO C HOMEDPOM j JOJIKHO HMeTb BHI
A— BC, a nenouka 1 HNoJIXXHA HAYHHATbLCA CHMBOJIOM BHJA
[B, j, k] n kouuatbca cuMBoJsoM Buja [C, j, {]. B camom
IesJe, B CHJy onpeleseHus Lz B NPOTHBHOM cJyvae
Morjio Gbl GHITh TOJBKO 1 ==ay’d, npuueM P~ A, 1mo-
CKOJIBKY | @ | > 4. OHaKO Torja BhlleJIeHHEIE BXOXKIECHHA a
W @ JOJXKHBI Gbl GLIJIH COOTBETCTBOBATE APYr APYTY, nHaue
B ¢ Hauniace Obl MNOJAUENOYKA da, Yero B ILeMOuKe H3 L,
GHITb He MOXKeT, a 3HauHT, P cokpamaJsacb Ob 10 A.
Onnako wu3 omnpefesenus L’ scHo, uro ' HauHHAeTCH
BXOXJECHHEM @, a 3HAUHT, IPH COKpAIEHUH P 3TO BXOXKJe-
HHE COKPATHJIOCH GHl C KAaKHM-TO BXOXJEHMEM a, CTOSILIHM
npaBee, uTO HeBosMoxHo. Hrak, ¢=|[B, j, k]xI[C, j, I].
ITpu sroM B — aeBmi#i cumBoJg, a C — upaBhiff, TakK _uTO
BO BCSIKOM cJayuae B ==C, u, sHauur, ckob6ku [B, j, k]

n [C, j, ] He MoryT GHTbh cooTBeTcrBylomumu. Craenosa-
TeNbHO, X =" [B, J, k] [C, ], l] X2, THe % H %y COKpaAILAIOTCS
A0 nyctodl 1iuenouku. Ho 310 03Hawaer, YTO ILENOYKH
[B, j, Rl [B, j, k] wu [C, j, l1%I[C, j, !] npunagrexar
COOTBeTCTBEHHO L[ D’(W)’ uLe D (W); caenosaTteJb-
HO, 0 MHAYKTHBHOMY NDEANOJIOKEHHIO OHH TpPHHAMLJIE-

XKar Ly u Le cooTBeTcTBeHHO. A OTCIOfa — U M3 HaJH-
unss B I' mpaBuna A— BC — cjefyer, 4TO LeNOYKa ¢ =

=4, 4, jlIB, j, Kl%[B, i, & IC, j, N%IC, J, 0[4, i, ]]
npuHaaJekutT L. : :
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ana)xneuuu

6.1. Tlocrpours K-rpammartuxy, onpeneNsoline:

a) sasslk {xijx ={ay, ..., a,)*);

6) aswx {a"b6"|n =1, 2, ...)J%

B) MHOXECTBO NN JIOTHKH BBICKA3LIBAHHE B GecCkoGOuHOM 3anMcH;

r) asvlk Mura.

-2, a) Iokasats, uro Aast scakolt K-rpaMmaTnkn Moxuo MOCTPOHTh
SKBUBAMEHTHYIO el K-TpaMMaTHKY ¢ eZHHCTBEHHOH 3JeMEHTApHOH KaTe-
ropreii [, M. Vnbus, e ony6aukosano].

6) Ouennts nmpoucxonsiliee NpH 3TOM YBeqHYeHHE CIOKHOCTH rpaM-
MATHKH.

6.3. OueHHTb yBeJMUeHHe MOLLHOCTH C/l0Baps KaTeropui npH Ho-
crpoeHud mo aaHHoH K-rpaMmaTtHke SKBHBAJIeHTHON eli ONHOCTOPOHHEH
K-rpamMMaTike caoxuocTH, He mnpeBocxopsmied 2 (cnemcrsue Ha Teo-
peMnl 6.1). ’ )

6.4. Ilokasath, uto Knacc A3bIKOB, OIlpeleNISIEMBIX JICBOCTOPOHHUMH
(w1n mpaBoctoporHmME) K-rpaMMaTHKAMH CAOXHOCTH, He ApeBOCX0 As-
weit 1, «aiderTHBHO coBNAanaeT» ¢ kaaccoM A-S3HKOB.

6.5. Ilokasath, uTo Knacc A3LIKOB, onpelensieMblX NPOH3BOJLHBIMH
K-rpaMMaTHRaMB CJI0XKHOCTH, He npesocxoasmel 1, «<adpdexrusHo conna-
LaeT» ¢ KIaccoM JIHHeAHbX B-siamkos,

6.6. Hasosem K-rpammatuky G KaTeropHaabHO ONHO3HATY-
H O, ecn Kak ol uenouke ssbika L(G) oHa comocramasier eJIMHCTBEH-
HYi0 IIeNIOYKY KaTEropuil, H CHHTAKCHYECKHY OOAHO3HAaYHOIM,
€CIH BCAKAA UENOYKA ee KATEropHi, COKPAINAIOMWAscH 0 ee IJABHOH
KaTeropHH, UMeeT eAHHCTBEHHOE AEPEeBO COKpalleHys.

a) Tlposepurs, sBASIOTCA JIM rpaMMaTHKH npuMepos 1, 2, 3 u3 § 6.1
KaTeropHaJIbHO H CHHTAKCHYECKH OIHO3HAYHLIMH.

6) Ilycts L’ — MHOXecTBO Nnd JOTHKH BHCKASHBAHHE B BapHaHTe,
paccmorpennom B npumepe 3 u3 § 6.1, Ho co crepThiMu cxkebramu. [lo.
CTPOHTb KaTErOpHaJbHO ORHO3HAUHYIO, HO CHHTAKCHUECKH HEOJIHO3HAUH Y10
K-rpammaruky, onpeeasomyw L', TakuM o6pazoMm, utobm mas KaX oM
UenoukH u3 L' umenoch B3aHMHO OJHO3HaYHOE COOTBETCTBHE M2X]1y ee
ACPEBLAMH COKpAILEHHA H PACCTAZHOBKAMH CKOGOK, NMpeBpallaloliuMH ee
B .

B) HoxasflTb, UTO BCAKas oaHocTopoHHsa K-rpammaruka, o6snanaio-
[as TEM CBOHCTBOM, UTO «3HAMEHATENH» BCeX KATETOPHH, ABASIOLIAXCS
JacTsMH S/IEMEHTOB SHAUCHWH ee NpHMHCHBAIOWEA (YHKUHH, S1eMen-
TapHbl, CHHTAKCHYECKH ONHO3HAuHA. [3aMmeTum, yro rpaMMaTHKa, [o-
CTPOEHHAS NpPH Jl0KA3aTesnbcTBe TeopeMul 6.1, o6nanaer ykasamubiv cpoft-
CTBOM.]

r) Moxno am pacnpocrpanuts Pe3ynbTaT NPeALIAYLIEr0 NyHKTA
Ha MPOM3BOJIbHEIE OAHOCTOPOHHHe K-rpaMmaTuky?

1) IlocTpouts cuHTaKcHuecKH OJHO3HAYHble K-rpaMmatuku  nas
A3bIKOB NpHMepoB 1—3 u3 § 4.4. Ilokasath, yro HH ogHH H3 9THX . SI3bI-
KOB He MOXeT GhITb ONpelleeH KATEropHaibHO OXHO3HAWHOH K-rpamma-
THKOI.

6.7. BriBectu TeopeMy 6.1 us TeopeMh 6.2.

6.8. TlokasaTs, uTo JHHERHBIT H3nK famb* |mn=1, 9, ...
m << n} He ROTMyCKaeTCs HHKAKON onyonopoxeunod MII-mawmunos, yp,oa:
MeTBOpAIoIlell TpeGoBaHHIO TeopeMul 6.4.
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6.9. INokasaty, uro pas Besikofi MIT-Mamunel, npuHaafexaleli of-
HOMY H3 JIEPEYHCJEHHBIX HMMKe KJACCOB, MCXKHO IIOCTPOHTb 3KBHBAJPHT-
nyo eft MII-MawHHy Ge3 pacTsMeHHs, NPHHAANEXKAMYO TOMY IKe
KJaaccy:

a) kJjacc ofiHOZOpoXeunkix MIT-Maniun;

6) kaacc uHcTo cTHpalomux MIT-Mamun;

B) kaacc MIl-Mammu ¢ orpaHHYeHHBIM YHCAOM 1OBOPOTOB.

6.10. HasoBeM J[epeBOo NOJYHHEHHS JAf TPABHIBHO I10CTPOEHHON
(HOpMYJIBl Y3KOTO HCUHCIEHHS NPEeAUKATOB B GecCKOGOUHON 3alHCH «ecTe-
CTBEHHEIM», €CJIH OHO TOCTPOEHO, KaK B CJELYIOLEeM TIpHMepe:

Tocrpouts ans muoxectsa Qopmysn ykasanmoro suma Jl-rpamMma-
THKY, CONOCTABJSIOULYIO KaXKJOH W3 HHX eCTeCTBEHHOE AepeBO MNOJIuHHe-
HHS (H TOJBKO €ro). i

6.11. Tloxasatn, yro Jl-rpaMMarnka, nonyuaemMas u3 K-rpaMMaTukmu
G npu o6paTHO!i HepapXM3allMK, MMeeT OTPAHMUEHHYIO LIHPHHY, a HpH
npsiModl  wepapxusanun, ecaw u3bik L(G) GeckomeueH, — HeorpaHuueH-
HYIO.

Y 6.12. ITokasats, uro JI-rpammatuka, mojydaeMas u3 K-rpaMmaTukn
C0KHOCTH | NpH NpsAMO} HepdpXm3auuu, UMeeT BHICOTY 1, a npu obpat-
HOH HMepapXH3aluH — [HpHRY 1.

6.13. Ilokasatb, uTOo MIMHLI nyTeft Ges BeTBaeHHA *) B JAepeBbsx
NOJUHHEHHS, CONOCTABASIEMBX IenoukaMu K-rpaMmaruxoft G npu mps-
MOH HMepapXH3aluH, He MPEBOCXOAAT caoxuocTH G [E. W. IMomoasckas,
He ony6JHKOBAHO].

6.14. Hasosem [I-rpammatuky G = (I,f) onHo3HauHOR, ecan
HUKAKOH 1leN0YKe OHA He COMOCTaBjsfer 6ojiee OAHOrO JepeBa MOXYHHe-
ina. Coorserctaylomyio $yHkuxio [ 6yLeM HA3HBATE <CTPOTON>, ec/H
BCe ee 3HAUYEHHs — OAHOIJIEMEHTHble MHOXecTBa. HccneloBaTs B3anMo-
OTHOLIEHHE MEeXAY OAHO3HAauYHOCTBIO G W CTPOrOCTBLIO f.

6.15. Tloctpouth onHO3HAuHble [I-TpaMMaTHKH (ympaxienue 6.14)
L5 A3blKOB npumepoB 1—3 us § 4.4.

6.16. Iokasats, uTo BesKasi OpHBefeHHan yiauHsomas B-OAEB-
rpaMMaTuka (§ 5.4) uMeer KoHeunylo creneHs.

6.17. Tlokasarte, uto J0Gas NpHBeleHHAs yANTHHAMIAN B-rpamma<
THKa, nopoxaawman a3bk {a"b*|n =1, 2, ..}, umeer xoHewnyio cre-
neHb,

6.18. MMycts I' — HC-rpamMmatuka Ges neaaml Buza @AY — @By,
ABeW, neAp—>qgap Ae= W —{I}, ac V. [Takne rpaMmmarixn no-
Poxnaior ne Bce HC-n3biku (cM. TeopeMy 3.7), HO H He TOJIBKO B-s13bi-
KH (LocTaTOuHO clerka BHAOH3MeHHTb npuMep 1 u3 § 34).]

a) OGoSwuTb onpesenenne JI-rpaMMaTHKM Ha cnyyah, Korja ee
epBasn xomnonenta — HC-rpaMMaThka ykasaHHOTo BHAa.
_;

*) Tyt a4, ..., 043 HASBIBAETCA nyrem 63 BeTBJAEHY S, ecilH
y3naMm @y, ,.,, @; DOAYHHEHH TONBKO ®2 +eey @43 COOTBETCTBEHHO,
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. 6) TlokasaTh, uTo npu TakoM oBOGILEHMH COXpaHAET CHAY NYHKT a) -
JeMMH 6.2. . .
) 6.19. a) Ilokasats, uto pelleHHe HOPMaJbHON CHCTEMH ypaBHEHHH
eJMHCTBEHHO, €C/A HHM OIMH H3 YIEHOB JIEBBIX YacTeldl He paBeH OJHOM °
H3 nepeMeHHBIX §i WM npousBelleHHIO HeCKOJbKHX NepeMeHHLIX.

6) Ykasatb HPHMeEDHl, H3 KOTODHIX CJefyer, uTo 0OpH HapyeHmH '

OXHOTO M3 YCJOBHHE NYHKTA a) yTBEPXKIEHHE STOFO NMYHKTA TEPHAET CHIY.

6.20. B npocrpaHcTBe GOpMaNbHBIX DPALOB B AAHHOM- aa(baBHTe ompe- :
Je/IHTb PACCTOSIEE TaKHM 06pa3oM, uToOm 3TO MPOCTPAHCTBO CTAJO MeT- |

PHUYECKHM.

6.21. TlokasaTh, 4TO DPOCTPaHCTBO (OPMAJBHHIX PALOB B AAHHOM -

anhaBuTe SIBASETCA MOJHBIM (T. €. B HeM MMeeT MecTo Kputepuii Kommn).

6.22. OnpeneanM cAO XK eHHE, YMHOKECHHE HALaAMapPOBO |

YMHOX eHHe GpopmanbHux panoB (o6osmavenns: +, X H ® cooTBer-
oo

(=]
CTBEHHO) CJELYIOIIHM 06pasoM: ecau r == Z f(n) xp, s=’2 g(n)xn,

n=0 n==0

ror 5= 3 (F(0) + & (1)) 5, rXs= 3\ (1) 11 v 4 (n) — cyuma

=0 n=0
BCEBO3MOXHHX npousBejenuit f (i) g (j) takux, uro XX, =x, r®s==
oo : .
= Y  (n) g (n) xn. Tokasars, 4TO ONOPHHE MHOKECTBA PHIOB r -t s,
n=0 ’ 7
rXs Hr@s paBHH COOTBETCTBEHHO OGBeHHEHHIO, NPOH3BELEHHIO H
nepeceueHHi0 ONOPHBHIX MHOXKECTB I H S. D

6.23. TToxdsath, uTO pRomouHeHHe K s3niky Huka D (V) MOXKHO

IPeJCTAaBHTh B BHAE S(L5ay ovvy @ny @1y oovy GnlaD (V) ..., agD (V), -
aD V), ..., @D (V)}, rae {a1, ..., ap} =V u L’ — crauaapTuuit A-a3ux -
B cnosape {@y, ..., Ay 4y, -+ .y Gp). AHAJIOTHYUHO A1 CKOGOYHOIO SI3BIKA, -

6.24. Tloctpourb gmerepMuinpoBanHble MII-Mammsb, JORycKaloliHe .

asuxn D(V), CD(V), D’(V) u CD’(V) coorsercTBenHoO.

6.25. a) Ilokasath, uro Teopema 6.7 OCTAHETCS CHPAaBEAJIHBOMN,

€cJH B3fTh B kauecTBe I' Jmnel?mjgo B-rpaMmaTuky ‘u 3amenuts D (Z)

u D’'(Z) sswkamm Dy (Z) u D;(Z) coorserctBenno, rae D,(Z) !
H D;(Z) ompenenfoTCa caeaynomuM obpasom: (i) A = Dy (2),
AED;(Z); (ii) ecmn x =D, (Z), x'ED{ (Z) u as=sV, 10 axa, -
axa= D (Z), ax'dEDf(Z); (iii) -Bukakas memouxka He MOXeT NpH- .

Hagnexats D (Z) nm D,',(Z) HHaue, Kak B cuay (1) wam (ii).

6) CdopMy/upoBaTh M- [I0Ka3aTh AHAJOTHUHEIE VTBEPM/ISHHS AJIA .

Meranugefgbx bB-rpaMMartuk, wWrepauvMoHHO-juHEAHBIX bB-rpaMMartuk u
.B-OAEB-rpaMMaruxk.

6.26. TloxasaTh, aro eciH B -TeopeMe 6.7 BMecTo CTaHZapTHOCTH
-A3bika L’ nmorpeGosath Bhinomienus Gojee craBoro ycnoBus — k-ompene- -

JIGHHOCTH [Jis HEKOTOporo kK, saBsucsimiero ot T. (cM. ynpawueuwue 5.7),

70 coBape. Z-u A3blK D(Z) MoxHO BHLIGpaTh OAHH M Te XKe AAA Bcex *

B-rpammamx C NaHHBIM OCHOBHBIM CJIOBAapeM.

N

[JTABA 7

CJIO)KHOCTb BbIBOJA B BECKOHTEKCTHbLIX
FTPAMMATUHKAX

Jlna Kiaaccupukauuu B-rpaMMaTHK IO CJOXKHOCTH BHI-
BOJA «paspelraloilas CnocOOHOCTbY «IJIABHBIX» CHIHAJH-
SHPYIOIIUX ONepaTOPOB — BPEMEHHOH CJIOKHOCTH H €MKO-
CTH — OKa3blBaeTcss HexoCTaToyHOi. JleficTtBHTeNbHO, mAJIA
Bcakoit B-rpammaruku T' ¢ynkoms Tr(n) maxopupyercs
Jaunefinofl ¢yHkuuell (ynpaxsenue 4.1,6)) u cBepx Toro
s moboit B-rpamMatukin I' MOXHO TOCTPOHTb 3SKBHBa-
aentHyio bB-rpammaruxy IV rakywo, uro T (n) <cn, rae
¢ — NPOM3BOJIbHOE Halepel 3afaHHOe MOJOXKHTEJNbHOE YHC-
70 (3TO TPHBHAJBHEIM 00pa3oM BHITEKaeT U3 TeopeMbl 6.3);
HO BpeMEHHAs CJOXKHOCTb TIPaMMaTHKH, MOpOXKJalollel
OGeCKOHEUHDIH f3bIK, He MOXeT ObITb IO NOPAAKY MEHbIIe
aunefinofi ¢yuxuuu (HepasenctBa (1) um (2) na crp. 59).
Yro e KacaeTcd €MKOCTH, TO OHa, KAaK Mbl 3HaeM, He
NO3BOJSiET KAacCHQHLUHPOBATh Jaxe HeyKOpaudBamolllue
rpaMMaTHKH. 3aTO KBa3WCHTHAMH3UPYIOLIHe OlepaTopsl
«HH3IIHX» THOOB — JieBas W IpaBas rayOuHa, pas3bpoc, ax-
THBHAS E€MKOCTb, JJisi KOTOPHIX COOTBETCTBYIOIHNHE OTHOCH-
TeJbHBIE ONEpPaTOPHl B KJaacce D-rpaMMaTuk SIBJAAIOTCA
CHTHAJTH3HPYIOIMMY, — JAIOT B paccMaTPHBaeMOM ciyuae
BecbMa MWHTEpecHyK Kaprupy. K ee onucaHuHio MBI U
nepefifeM. ’

§ 7.1. T'ay6una u pasbpoc

JleBas ray6una. Cregymomas TeopeMa YCTaHABJAHBAET
CB3b MeXJAy JeBofl ray6uHofi B-rpaMMaTHKH H creme-
HAMH JIeBOTO BETBJEHHA OTBEUAIOUIMX eH CHCTeM COCTaB-
JISLIOIIUX.
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Teopema 7.1 (cp. ynpaxueune 3.5). [Aasa scaxod B-
epammaruku T'= (V,W,[,R) :

Y SYE () + 1< Y (n) +d,

20e d — maxkcumym OAun yenouex x e V*, 0as KoTopbix
cyujecteyror npasusa suda A —x0 R, npuuem 0= A.
B uacrrocru, 0an crandaprHoil 6urnaproti b-epammaruxu

Y3 (n) =Yg (n)+ L.

Vmeer Mecto jaxe 60Jee CHJbHOE YTBEPKAEHHE:
YT, x) YT, x) + 1< YT(T, x) + d (CMBICI CHMBOJIOB
a4 n Y sicen u3 cucreM 0603HaYeHHH, HCIOIb30BABIIMXCH *

Ha cTp. 55 u 83). ‘;

HasoBeM JgeBOH rayGuHOH HENOYKH Yo, rie x V* u-
ove W(VUW)*U{A}, gucsio |e@]|. JleBolt raybunofi BbIBOAA -
GyneM Ha3biBaTh HAUOOJBIIYIO H3 JeEBBIX TIMyOHH BXOJs-
IHX B Hero memnouex. JIerko BuIeTb, YTO CPelH BCEX BBI-’
BOJOB B DB-rpaMmaTtuKe, OTBeUaOLIHX OZHOMY M TOMY XKe '
JepeBy BbIBOJA, HAUMEHBIUYIO JIEBYIO TVyOHHY HMeeT yIo-.
pAOYMBAEMbIH BBIBOJ (BCErja CyIeCTBYOIUHA H eXHHCT--
Benuu#l — cM. crp. 119). IloatoMy - HyXKHOe yTBEPXKJEHHE :
HEMOCPEJCTBEHHO MOJNY4YaeTcsl M3 CJaeAylollel JeMMBbL.

Jemma 7.1. Ilycte (B oGo3nauenusx TeopeMu 7.1)
AW, xeV+uT ecre (A, x)-0epeso. Tozda

Iy + 1<y +d,

20e yJI (T)— crenensv aesoeo sersrenusn undyyupyemot de-

pesom T cucTemol cOCTABAAIOUHX ONSL X U y”" — sresas eay-
6una coorsercteyroueeo T ynopadouusaemoeo svigoda.  °
HorkaszarteabcTBo. Ecau BucoTa I paBHa elnHHLE, *
HepaBeHCTBA OdYeBHMAHBI. IlycTh OHH [OKas3aHBl JJs BCeX
(B, 2)-mepeBbeB BLICOTH, MeHbIIEH 71 Bew, zeV"h),:
Boicota T paBHA 1 M g > ... > Oy — BCe y3Jul T, nof-
YyHHEHHBIE KOpHIO. Jlais: KaXkaoro ysja a; IOMEUEHHOro
BCIIOMOTATEJIbHBIM CHMBOJIOM, 0603HAUNM Yepe3 Y/ cTeneHs

"JIEBOTO BETBJEHHSI CHCTEMBI COCTABJSIOMNX, HHAYIUPYeMOH -
Ha COOTBETCTBYIOINEe#l MNOALEeNoUKe X MOJHBIM 0;-TIOJAepe-
BoM T (camMo 310 moAAepeso oGosaHauuM T;), u uepes.
Yy — NeByI0 TyGHHY OTBEYAIOLIEro STOMY IHOAJEepeBy ymo-:
psgounsaeMoro BhiBofa. ITo MHAYKTHBHOMY MpeANOJIOXKe-
nao Yy Syl 4 1 <<y + d. Tlonoxum, Kpome TOro, yi=0,:

§ 7.1] FAYBHHA W PA3BPOC 293

[y

ecJH «; NOMedYeH OCHOBHHIM cHMBoOJIOM. MMeeM, oueBHIHO,
yl = max (i + ), yHT) = max (i +yJf), npayeM B nepBoM
c/ayyae MaKCHMMyM GepeTcs IO TeM {, JJsT KOTOPHIX ; HOMe-
yeHBl BCIIOMOraTe/IbHBIMH CHMBOJIAMH, a BO BTODPOM — HO
BceM (=0, ..., k—1. OGosznauum uepes y’I' MakcHMyM
yucea i+ yl! mo Tem i, AJA KOTOPHIX @; IOMEUEHHl BCIO-

MOTaTeJbHEIMH CHMBOJAaMH, H yepe3 y'I”— MakCHMyM Tex XKe
yHces IIO OCTaJbHBIM I (ecan oHH ecTb). Torma y'' <y +4
+1<y"+ 1. C npyro#t cropoun, yV<y'(T)+4+d—1;
yTO XKe Kacaercs uHcaa y'’, TO OHO, OUeBHIHO, MeHblite YT,
ecJM y3eJ ap—; I[OMeueH BCTIOMOraTeJbHEIM CHMBOJIOM,
1 paBHO k—1 B nporuBHOM cayuae. Ho ecau i, — nau-
foJbllee i, IJS KOTOPOT'O O; MOMEUEH BCIOMOTaTeJbHBM
CUMBOJIOM, TO k—1—ii<{d u ip<Cy"'—1, Ttagk uro
(k—1)+1=Fk<yl+d. Orum n[OKA3aTEJLCTBO 3aKaH-
uHBaETCH. :

Cesizp MexKay JieBOH TMIyGHHOH M CTENEHbIO JIEBOTO BeT-
BJIeHHst Oblia BnepBble 3ameueHa B. Murse [Yngve 1960];
HMEHHO 3Ta CBf3b Oblla BHIABHHYTa UM B KauyecTBe OCHOB-
HOro apryMeHTa JJs OOOCHOBAHHS THIOTe3Bl 06 OrpaH-
YEHHOCTH CTeNleHell JIeBOro BETBJEHHS B €CTECTBEHHEIX S13DLI-
kax (crp. 290). [eso B TOM, 4TO €CJd MOJENHPOBATH
npouecc Mpou3HeceHUs (KMOPOKAEHHSA») NPENNOKEHHS 4Ye-
JIOBEKOM C IIOMOILBIO BHIBOZA B D-rpaMMaTuke, TO 14
KaXKI0f MPOMEXKYTOUHOH LENOYKH BHIBOJA ee OTPe30K BIpa-
BO OT CaMOro JIEBOT0 BXOXKIEHHA BCHOMOTATEAbHOI'O CHMBO-
Ja (BKJI0Yasi 3TO BXOXKIEHHE) eCTeCTBEHHO HHTEpIPeTHpO-
BaTh KaK Ty MHGOpPMAIHIO, KOTOPYIO TOBOPSILKE L0JXKEeH HA
COOTBETCTBYIOIIEM LlIare mpomecca aepxarb B maMmstu. [Ta-
Kasi yHTepnperauus OyaeT ocOGEHHO HAFMAIHOMN, eCJaH B3STh
rpaMMaTHKy ¢ npaBujaMu Buia A —xX, rae x= V* g
X = W* (nanpumep, craHIZapTHYI0 GHHADHYIO HJM-B HOpP-
ManapHOil (opMe), H TNOCTPOHTb AJSI HEe 3KBHBAJIEHTHYIO
MII-mamipHy cnoco60M, HCMOJNbL30BAHHBIM B JOKA3aTesb-
cree TeopeMmbl 6.4. Torma Ka)kpas mpoMexXyTouHAs LENOYKa
YNOpsAAOUHBAEMOro BbIBofa OyHeT UMeTb BHA 2Z, Tle 2 &
=V* u Z= W*, a npu nepexofe Kk MIl-mamune Hemouxa
Z (toyHee, Z) craHeT cOAepXKHMBIM pabouell JIEHTHI, T. e.
«JTeHTH MaMsITH», Ha COOTBETCTBYIOHIEM INAre BLIYHCJE-
Husi] Ho oO6bem «onepaTHBHON MaMATH» YeJIOBEKa OrpaHu-
YeH CBepXy, MNpHYeM TpaHHlla, N0 JaHHBIM 3KCIepH-
MEHTAJbHOA [CHXOJOrHY, CPAaBHHUTEJBHO HeBbICOKA. ToO



994 CNOKHOCTb BHIBOLIA B B-FPAMMATHKAX (ri. 7"

06CTOATENLCTBO, UTO FHNIOTE3a B LI€JIOM He TMOATBEPHKAAeTCH
(ctp. 290), 3acraBisier coenaTh BHIBOJA, YTO € IOMOILLIO ¥

b-rpaMMaTHK — BO BCAKOM cJjydae, 6e3 IONOJHHTEJbHBIX -
MEXaHH3MOB — HeJIb35l JOCTATOYHO YHOBJETBOPHTENBHO MO- .

HeJIpOoBaTh NPOLECC MNOPOXKAEHHS TNPENNOKEHHS HOCHTE- .

1eM A3blKa *). .
Tem ne Menee B-rpaMMarTuKH, JieBble TJ1yGHHBI KOTODBIX -

OrpaHH4YeHbl KOHCTaHTaMH, INPEACTaABJAAIOT 3Haaneanmﬁ;

JMHTBUCTHUYECKHHA HHTEepeC, XOoTdA (33 NOTOMY, 4YTO Orpanu- .

'YEHHOCTb CTEIEHEedl JIEBOro BETBJEHHS SIBJSETCH CYUIECTBEH- -
HOH THIOMOTHYECKOH XapaKTEPHCTHKOH f3biKa. BosHukaer

.

BOIIPOC O IIpUpoJe A3bLIKOB, NOPOXAaeMblX TAKHMH rpamma-

THKaMH, a TakK¥Xe MHOXECTB LENOYeK, BLIBOAHMBIX B MPO-
H3BOJIbHBIX B-rpaMmaTuKax C IIOMOLIbID BLIBOAOB OrpaHu--:

yeHHOH JieBOoH rayOunbl. OTBET Ha 3TH BONPOCH JaeT cie-
ayomnas ;.
Teopema 7.2. Haa awboid B-epammaruxu T u aio- -

JI
6020 HaTypaavbHO20 4ucAa k MHOICECTBO LY ABARETCA.-
A-ssoicom. Boaee rtozo, 0an 8csakoii B-epammaruxu T u-
8CAKO20 HATYPAALHO2O R MOJCHO nOCTpouts A-epammaruxy, .

nopoddarouyro L,';J” . ‘ ‘

HoxasarteabctBo. Ilycte I'=(V,W,/,R). Comno--
craBuM kaxjaoh unenouke o & (VUW)*Y, |o| <k, HOBbIA -
cuMBOa o (®) M Kaxao# Tpoiike (¢,y,x), rae g =(VUW)+,
pyes(VUW)*x= V*, |o|, ||k u wlfxmp, HOBOe Mpa-

N

B0 o (@)— xa (P), ecau P == A, 1 a(@)— X, ecu P = A, -
Monoxum IV = (V, W, a(l},R"), rane W’ coctouT u3 Bcex .
HOBBIX CHMBOJOB W R’—H3 Bcex HOBhIX npasua. I'pamma-
tuka IV NpaBOCTOPOHHASI JIMHeHHasA, W IJs Hee 6e3 Tpyzna :

CTPOHTCA 3KBHBaJIeHTHast el aBToMartHas (cp. crp. 169).

B To xe Bpems jerko Bumerh, uto L(IV) = L(T). o
Cnencreue. Qaa awobod b-epammaruxu T, Oasa Ko- -
Topoti Y (n) oepanudena wucaom k, MOJKHO, ecau usee-

CTHO k, NOCTPOUTb 3KBUBAAEHTHYO eli A-epammaruxy.

*) D10 yTBepXKIeHHe HM B Koefi Mepe He 03HAYaeT OTPHUAHHS JIHHT-
BHCTHUYeCKOH 3HAUMMOCTH B-rpaMmartuk. 'paMMaTHKH, HealeKBATHBIE JJIA -
MO/Ie/IHPOBAH IS NPCLEecca MNOPOXKAEHHS NpelOXkeHHA UYeJOBEKOM, MOTYT !
6LITb B TO XK€ BPEMS NPHTOAHH AJISI ONHCAHHS CTPYKTYPHI 3aKOHYEHHOTO .
ApeANoKeHHs, NMoA06HO TOMY, KaK C TOMOIUbIO S3bIKA MaTeMaTHYecKol
JIOTHKH " MOXKHO TpPeACTaBHTb TFOTOBOe MOKA3aTeJbCTBO TEOPeMbl, HO He
TNpOLECC €ro HaXOXJIeHHS MaTeMaTHKOM. ‘

S S

§ 7.1 ’ FAYBUHA K PA3BROC : 995

3ameTuM, 4TO ecau ['— mpuBejeHHas rpaMMaTHKa, TO
#(n)=1 rorma u ToAbKO TOrAa, Koraa I' —A-rpamma-
tika. Takum o6pasoMm, eciu C — Kiaace BceX QYHKIHH-

KOHCTAHT, TO Zgﬂ (By=Z (A).

B obuiem cayuae mas b-rpamMatuku T' umMeeM, oueBH]-
Ho, Y (n)<<n, m cymectByloT B-rpamMmmartukui, A KOTO-
pHIX 3TO HEPaBEHCTBO NePeXOAUT B PAaBEHCTBO, — NPUMEPOM
MOXKET CJIyXuThb XoTd Obl rpammatuka I = ({a},{/},/,
{{ > 1Ia,]—a}); Bnpouem, a3pik L(I')==a* moxer ObITb
MOpoXJaeH H A-rpaMMaTHKOH, T. €. IPAMMAaTHKOH JeBOil
ray6Guuel 1. EcTecTBEHHO CIPOCHTH, CYIHECTBYIOT JiH D-g3bi-
Kd, He NOpoXKJaeMble HHKAKHMH B-rpaMmaTtukamu JieBoi
rayGunsl, Meubiieli 7. OTBET Ha 3TOT 'BOIPOC OTPHIIATEJEH;
G6osee Toro, mas mo6oi bB-rpaMmmarukun I' w moboro meit-
cTBUTEAbHOrO uYucaa ¢, 0 << ¢ << 1, MO¥KHO NOCTPOHTHL D-
rpammatiky IV, skBuBajeHTHyl0 I' W Takyio, 4TO IJd BcexX
JIOCTATOYHO  GOJBIIMX £  HMeeT - MeCT0 HepPaBEeHCTBO
MY (n)<Lcen (tak urto s mo6olt JmHelHOH QyHKIUH
f(n) = cn, ¢ > 0, umeem Z?n (B) = £ (B). [A fortiori
3TO yTBepKjleHHe BEPHO TakxKe AJs pa3bpoca M AKTHBHOH
emroctd.] JlefCTBUTENbHO, HYXKHBIM CBOHCTBOM Oyner 06-
AafaTh BCAKAs IpaMMaTHKa, yJOBJAETBOpsAmINasi TpeGoBa-
HHIO TeopeMBl 6.3, ec/H TOJbKO B3dThb (UTrypHpymOllee B
YCJIOBHHM 9TOI TEOPEMBI UHCJO § JH0CTATOYHO GOJBIIMM (Ha-

1
npuMep, NOJOKUThL 327).

B 10 e BpeMs cyuecTByioT B-a3blku (i AaxKe -JHHEN
Hble $I3BIKH), YIOBJIETBOPSIOIIHE TOMY YCJIOBHIO, YTO MJS
KaxJ0oH NOopoXKaawilell Takoi s3blK DB-rpaMMaTuHku ee Je-
Baa ry6HHA Ma)KOpUPYeT HEKOTOPYIO JIHHEHHYI0 (YHKIHIO.
Ilpusenem ripumep. A

Mpumep 1. Pacemorpum sspik L = {anbn|n =1,
2,...} n mpousBoabHy mopoxjailollylo ero B-rpaMMartHKy
I'= ({a, b}, W,I,R).-Mbl MoxeM cuutatb, 4to I — npube-
Iennas rpamMatnka 6e3 npasua Buza A—B, A, B W,
IefiCTBUTENBHO, NPH [epexofe OT INPOM3BOJbHOL B-rpam-
MaTHKH K TOpuBejeHHOH (JeMMa 4.8) MHOXKECTBO MNOJHBIX
BBIBOJOB HE MeHsleTCs, a Iepexoj] K rpaMmmaruke 6e3 npa-
Bun Buga A — B MOXHO, KaK NOKa3blBaeT OYEBHAHBIA aHa-
M3 [0Kas3aTeabCTB4 JeMMbl 4.1, OCyLIeCTBHTL TaK, YTOOBI

8 A, B, T'maaxuit
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MeXJy MHOMXKEeCTBAMHM MOJIHEIX BBIBOJOB B CTapOH M HOBOMH
rpaMMaTHKax CYIIecTBOBAJIO B3aMMHO OJHO3HAYHOE COOT-
BETCTBHE CO CJACAYIOIUUM CBOHCTBOM: [ KaxKJOH IENOYKH
® U3 NOJHOTO BLHIBOJA B CTApOH rpaMMaTHKe Halijercs Ie-
noyka o’ M3 COOTBETCTBYIOIETO BBIBOAA4 B HOBOH Takas,
9r0 |@’|=|®| u Ha Bcex MecTax, Ha KOTOPHIX B @ CTOAT
OCHOBHble (COOTBETCTBEHHO BCIOMOTAaTeNbHBIE) CHMBOJILL, B
®’' TakKkKe CTOST OCHOBHBIE (BCIIOMOTATeJbHBbIE) CHMBOJIBI,
u o6paTHo.

ITokaxkem mnpexne Bcero, UTO HH M3 KAaKOrO CHMBOJA
A=W He Moxer OniTh BhiBOAuMa Liemouka Buzpa ¢ByCy,
rie B u C— nuxiuueckue BCHOMOraTesbHBIE CHMBOJIBL.
HelcTBUTeNIBHO, B IPOTHBHOM CJydae Mbl HMeJdd OBl
A xByCz, Bl wBus, Cl—v,Cus, e X, y, 2, Uy, Uy, Uy,
vee V*, ujus %= A = vvo. Kpome Ttoro, I+ t|Aty, Blr,
Cls, rae ty, ts, r, s&V* Ho torma I — tixuiBuyyvCuszty
H L XU rugyv svgety = a™b™ nna nopxopsamero n. Ilostomy
JaH6O0 U riy COCTOHT TOJIBKO U3 @, JHOO U1SUz — TOJBKO H3
b; W ecau, HampuMmep, CIpPaBeJIHBO MEPBOE, TO OKa3bl-
BAaeTcsl HEBO3MOXHBIM f xu?rulyv sv,2t, L, uyro mo mpe-

ABIAYIIEMY JOJXKHO HMETb MECTO.

ITycte Temeps T — mpOM3BOJBHOE [epeBO BHIBOZA Ie-
nouku a™b® u3z I B I'. VI3 npenpiayiero cjaemyer, 4to, Ka-
KOBbl Obl HM Oblau fABa NyTH B T, HAYIUMX U3 KOPHSI B
Y3Jbl, TOMeYeHHble LHKJIUUYECXHMH CHMBOJIAMH, OJHH H3
HHX sBJgeTcd Npoao/KeHHeM npyroro. HaubGoabmuit us
TaKuX NyTeil Ha3oBeM rJjaBHBIM. Hukakoe noxnepeso ¢ kop-
HeM B IIPOH3BOJbHOM Yy3Je ¢ TIJIaBHOTO MYTH, COCTOSILIEE
H3 BCeX Y3JI0B, 3aBHUCSIAX OT o H He BXOAAIIMX B IJaB-
HbIH IyThb, HE COREPXKHUT Y3J0B, HOMEUCHHBIX LHKIHYCCKHMH
CHMBOJIAMH, TaK YTO BHICOTAa TAKOrO NOJHepeBa He MPeBOC-
xonut yHueaa p==p(W), 1 nosaToMy OHO COREpPKHUT He 60-
dee g=14g+g?+...4gP y310B, rle g — MaKCUMyM
IOnnH TpaBblX gacteir npaeua I'. CrexnoBaTesbHO, TJIABHBIN
OYTb COHEPXKHT he Menee R/(q -+ 1) y3nos, roe k- obiuee
4yucao yanaoB fepesa . [lanee s moaxoadliero CHMBOJIa
A=W nalizeTcs NOC/IeI0BATENBHOCTD O, ..., O YS3JIOB.
JeXalux Ha TIJaBHOM IIYyTH, YNOPSIOYEHHBIX <CBEPXY
BHH3» U IIOMEYeHHBIX 3THM CHMBOJIOM, TaKasl, 4TO [J1
Kaxjgoro i =20, ..., h— 1 gnIuHa OyTH H3 o; B ajy; He

1
mpeBHlllaeT p, OTKyda h = ck, rae c""*ﬁﬂ-—l)' H TeM 6o-
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qaee h = ¢-2n; BaXKHO 3aMeTUTb, YTO ¢ — KOHCTaHTa, He 3a-
BucslLas oT n u ot T. ‘

OGo3HaunM uyepe3 2; COCTABJAINYIO Lemouyku a"b”,
«IPONCXOASIYIO» OT 0;. PaccyXIeHHAMH, aHAJOTHUHBIMH
HCIIOJb30BAHHLIM B HauaJe pazbopa mpumepa, 6e3 BCIKOTO

TpyAa YyCTaHaBJHBaeTCs, 4YTO Jas Jwoboro i==1, ..., A
k., 1.

6yler 2;==a iph, npuueM k; —ky =1, —1;;, nna Bcex

i=1, ..., h — 1. ITosTomy, BO BesAIKOM cayuae, I; — ;1 > 0.

[Tycts Teneps (I = g, @, «.., Op=a"b") — NIPOH3BOIbHEIH

BHIBOJ, OTBeyaiomui Aepesy T, u @, ..., @; — Te €ro

IeMOUKH, KOTOphle <IPOXONSAT» uepe3 o, ..., O COOTBET-

cTBeHHO. Ecau B memouxkax 0)]i H (J)]H_l BBHIIEJUTD TE BXO-

XJeHuss A, KOTOpHIE OTBEUAlOT Y3JaM ¢; H @;,; COOTBET-
CTBEHHO, TO Mbl HNOJYYHM o == EAn, m,i+l=§’§A6n’, rue

EHE, nv, AR{AB; npum stoM 6=s=A, NOCKOJBKY

0 b'i~li+15£ A, CremoBareasno, 1énouka ®, GymeT co-
IepxaTth mHoAuenoury Bsuga A0,-,8,_, ... 0;, rie Bce O
HENYCTH, TaK UTO JeBad ray0uHa 3Tod LENOYKH, a 3HAYHT,
M BCero BHIBOJA He MeHblle A =>c¢-2n. Takum oGpasow,

YL (n) =cn. [CM. TakKe ympaxHenue 7.2.]

[t mpaBoit rayOMHBI KapTHHA Takas Xe, Kak [Jas Jie-
BO#, C TOYHOCTBIO 1O OGpalleHus.

Paz6poc. HerpyaHo Buzmers, uto poJb, KOTOPYIO MO OT-
HOMIEHNI0 K rayOuHe HrpaloT A-si3biKM, 10 OTHOLIEHHIO
K pas6pocy MOpHHaLMEXUT JHHEHHBIM A3blKaM. Hwmenno,
CIpaBe/lINBa

Teopewma 7.3. Has aoboil B-epammarusku T u awboeo
HATYPAAbHOZO HUCAG R MHOXCECTB0 L2 (D) seaserca au-
Heldnoim a3vikom. Boaee toeo, 0aa scakoidl B-epammaruxu
T u @cakoeo HaryparsHoeo k MONHO ROCTPOUTH AUHELHYIO
B-epammaruxy, noposcdarowiyro LE (D).

NoxasarteabctBo. Ilyers I'=(V, W,/,R). Onpe-
JeJUM HOBbie CHMBOJH o(®), KaK B JOKa3aTeJbCTBE TeOo-
pemer 7.2. Kaxnoi uersepke (@,¥,%,y), rae o =(VUW)*,
Y= (VUW)*, x, ye= V*, |o|, |V|<kn qnlfxlby, corno-

cTaBuM HOBoe mpaBuwio o(@)— xa(P)y, ecin Y7~ A, n
a(p)— xy, ecan § = A. Iomoxum I'V'= (V, W, a(l),R"),
rae W’ COCTOMT M3 BCeX HOBBIX CHMBOJIOB M R’— u3 Becex
HOBBIX NpaBu/. DKBuBaJjeHTHOCTb I' 1 IV ouesnana.

8.
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Cnencreue. Qaa awobol B-epammaruxu T, das xo-
ropoii Dr(n) oepanudena wucaom k, MOMHO, ecAu U3B8ecTHO
k, noctpoute skeusarentnyro eil aunednyio B-epammaruxy.

Ocraercs 3aMeTUTb, YTO €CJH I' —npuBejennas rpam-
Martuka, To Dr(n)= 1 torga u Toasko toraa, xorga I' au-
He#lHA, Tak 4TO z€(5)=z(n) (/T — knace suHeAHBIX
B-rpammaruk). :

MerasuHedHblfl A3HK — M fake NPOH3BEJCHHE ABYX
JHHEHHBIX f13BIKOB — MOXET YXKe YJOBJICTBOPATb TOMY Yyc-
JIOBHIO, UTO IJIsi KaXKJIOH MOpoXaawuieil ero B-rpaMMaTuKH
ee pasbpoc MaXkKOpPHPyeT HEKOTOPYIO JHHEHHYIO (YHKIHMIO.
~ Hpumep 2. Ilyers L = {amb™amb"|m,n=1,2,..},
T=«(V,W,I,R)—DbB-rpammaruka, n L(I)=L. Kak u B
npumepe 1, MoKHO cunTaTh [' NPUBSAEHHON M He HMeloLell
npasua Buga A —B, A, B W. B npoussosbioM aepese
BoiBoja I uemouku am™b™ab™ us I B I' merpymuo, pac-
CyXKJasl aHaJOTHYHO NpuMepy 1, HAfiTH ABA <«IVIABHHIX my-
‘TH», HCXOLSAIIMX M3 OJHOTO M TOFO Xe y3ja o (He obasa-
TEJbHO COBHAJAIOHIETO C KOPHEM) H CcOJepXKallux Bce y3-
Jiel T, moMeuyeHHble UHMKJIMYECKHMH cuHMBOJiaMu. Ha 3Tux
nyTax 175 NOAXOAAWMX cuMBosioB A, B &= W naiinyres no-
C/Ie/lOBATE/IBHOCTH Y3JIOB O, ..., @ U PBi, ..., P; Takue,
YTO @y, ..., O UMEOT MeTky A, a Py, ..., By — MeTKy B,
npuuem h, f>=ck, rae k—oGwee wuncao: ysios T u
€ — KOHCTaHTa, onpelensiemMas TaK Xe, Kak B mpumepe I.
O6Gosnayass vyepe3 2; H 4; COCTABAAILME ~ LENOYKH
ambmanh®, «IPOHCXOASLIME» OT o H P; COOTBETCTBEHHOQ,
BHIHM, UTO zi=akib1i, u,-=ad!'bef H IpH 3T0M k; —
—kiyyy=li— i, dj—dj=e;—ej, Tak uro [ —
—liy1, dj—djy1 > 0. HostoMy B npoM3BOJIBHOM -BEIBOLE,
orBeuaiomeM jepesy T, nafijerca Lemoyka, CoAepxKauias

BXOXKJI€HHe MNOAUeNnoukd Buia AOn_,...0,w0...0/_B, rie
0;, 0j % A (MBI cuHTaeM 31eChb, YTO Y3JABl a1, ..., o npu-
HajJJjexar JieBoMYy [JaBHOMY HOyTH, a P, ..., Pr— mpaBo-

My). Ho nnmuna aTofi mojuenoukn He Menbuie A f >
= 2ck = 2c- |amb™anbn|.
[CM. Takxke ympaxHenue 7.17].

© § 7.2. AKTHBHast eMKOCTb

AxTuBHas eMKocTb B-rpammaTuk BefierT cebs ciaokKHee,
yeM riayOuna u pasbpoc, OkasbiBaeTcs, Ipexje BCEro,

§ 7.1 AKTUBHASI EMKOGTD 999

a1
yTo, — B TO BpeMs Kak Bce kjaaccel £k (B), rie & — Qynk-
MH-KOHCTAHTBI, COBHAJAIOT MeXAy COGOH, H TO JKe BEpHO

nas Zh(B), — pasnocts Zhi1(B) — &1 (B) ne mycra, Ka-

KOBO OH HM OmJo k=1, 2, ... (Z{(B)“ecq‘b, OUYEBHULHO,
KJacc JHHeHHBIX sI3BIKOB). DTO JLOKAa3hiBAETCH CJELYIOIIHM
pHMeEpPOM.

IIpumep 1. Paccmorpum aBe GecKoHeuHbie NOC/IENO-
paTelbHOCTH cuMBoOJioB Ag, Ay, ..., By, Bz, ... n nocrpoum
nocaenoeatenbnocts b-rpammatuxk Iy, Iy, ..., mpuueM
Kaxpaasi rpaMmartdka OyfeT HMeTb OCHOBHOH CJOBapb
{a, b, c,d},  BcOMOTATeNbHBLIA CJOBAPD {Ao,...,An, By, ...

..., By} ({4} mpu k= 0) n HauanbHbli cuMBON A, cie-
0WKUM 06pasoMm:
i I. FO =p< {a» b’ ¢, d}"{AO}s ;A(]y {AO—‘)Cd} >;

II. Tpy; nomdydaerca u3 Iy noGasjeHUeM K BCloMmora-
TeJBHOMY CJOBapi0 CHMBOJIOB Axy1 H By, mpuueM- Apyy
06 bABAAETCS HAYa/bHBIM . CHMBOJIOM, W K CXeMe — IpaBul
AR_H-’CB;H_]d, Ah+1'—>'Cd, Bk+,—>aBk+1b, ‘Bk+1—+aAiA,-b

i,j=0,...,k). :

( ]Honaraﬂ L(Uy) =Ly, HM%eM Lo=A{cd},” Lgy1=
={ca"2b"d|n=1, 2, ..., z& Li} U{cd).

Llenouku, npuHaaiexamue f3pikam Lo, Ly, ..., MBI 6y-

JleM Ha3blBaTbh «TPo3AbsMu». Jas Kamkpo# rposiu w onpe-
neauM ee BeCOTY- h(w): h(cd) =0; ecmn W=
— camcudbmdcanrcodbrd w  h(cud)=1i, h(cvd)=]j, TO
h(w)= max(i,j)+ 1. Tposap Oyner HA3HIBATHCA = «CO-
BEpLISHHON», €CaAH B Jio60of ee moauenocyke, UMEOUIEN BUA
U(Us, TJI€ Uy U Us — T'PO3JIbS, BHICOTH Uy H Uz PABHBL

Ka it 36K Lp COCTOHT, OUYEBHAHO, B TOYHOCTH M3
BCEX IPO3JIbeB BHICOTHI, He GOJIbIiIei k. ,

Ipu k=1 nana mo6oft rpo3fu BEICOTH, HE NPEBOCXO-
nsmel k, HauMeHbliiass aKTHBHAasg €MKOCTb ee BBbIBOIA 13‘1’;.l
He TpeBocxoAuT k. B camom nese, Ans T'y 9TO TPUBUABHO;
nycTh RoKasaHo Aas- I'x; 06Ol MOJHBIM BHIBOL B Iy co-
aepKHT Uenouky Buaa canAAbd, i, < k, mpuueMm - mpe-
NBILYIIHE [ENOYKH CONEepKaT MO OJHOMY BXOKICHHIO BCIO-
MOrFaTe/ bIOL0 CHMBOJA, a B MOC/AEAYIOIHX ~HaHMEHbIIEe
YHCJIO0 BXOXKIEHHI BCIIOMOraTe/bHEIX CHMBOJIOB TIOJYUYMTCS,
ec/M CHayasa MOJNHOCTBIO «06pafoTaTb» OLHO U3 BXOXKIE:
nuit A; uam A;— 370 -feyaeTcd N0 [OpaBuiIaMm Ty nan T

! fom
COOTBETCTBEHHO, — a- ToToM Apyroe. Hrak, Lx & ZLr(B)-
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YCTaHOBUM TeNlepb HEKOTOPHIE CBOMCTBa rpo3snes. [lep-
Bble IBA M3 HHX OYEBHIHbI:

I. B KaxX[0# rposnn BXOXKIEHHI @ PABHO YUCAY BXOXK-
neHu# b, a 4KCIO BXOXKJEHHH € — YHCJAY BXOXIEHH d.

II. B mo6oM Hauyane TPOSAH YMCJAO BXOXKIEHHH b He
IPEBOCXOAUT YHCJAA BXOKICHHH @, a4 YHCJIO - BXOXKACHHI
d —uucna BXOXKIEHHH C.

Caenyomue Tpu cBoficTBa 6e3 TpyHa NOKAa3LIBAIOTCS
HHIYKIHEH [I0 BBHICOTE TPO3/IH.

Hasosem BXoxieHHe ¢ B IpO3ib «NpPaBbHIM», €CJIH OHO
HEIIOCPENCTBEHHO CJleflyeT 3a BXOXKJAEHHEM d, W <«JEBBIM»
B IPOTHBHOM CJYyuae. .

III. B kax/0fl rpo3au 4YMC/O JIeBHIX BXOXKAEHUH ¢ Ha
eNUHALY OGoJbllle YHC/IA TPAaBHIX.

IV. Eciu rposae comepkut mnoguenouxy cdgicdgs...
... cdgned, tae h = 2!, To aaMHA XOTS 6Bl ONHON M3 LeIo-
YeK ¢y, ..., qn He MeHblue 4(f — 1),

V. Ecu cqd — nopuenouka rposam, copepxamas oau-
HAKOBO€ YHCJIO BXOXKAEHHH ¢ ¥ d W TaKas, YTO BO BCIKOM
€€ HauaJse YHCJIO BXOXKJeHHH d He NPEBOCXOAHT YHC/AA BXO-
KACHHH ¢, TO ¢ COJNEPKUT OJAMHAKOBOE YHCJIO BXOXKICHHUI
aub.

Ocraetcst 0180 CBOHCTBO:

VI. TlycTb HeKOTOpYIO rpo3ab w BBHICOTH %k >> 0 MOMKHO
NPEACTaBUTb B BHIE W = U Xy2Us TAaKUM 06pasom, 4To u3
LenoUeKk X U 2 X0Ta Obl OfHA He mycTa u A Jo6oro n —
=1, 2, ... Henouka w, = w;x"yz"u; TaKKe sABJIACTCH
rposaewo. Toraa: a) x, y, 2 uMelOT BUJ, X = a, Y = atv,vgbi,
2=">!, rie v; U Uy — rpo3Jbs; 6) mobas nenoyka w, SB-
JISIeTCS TPO3/bI0 BEICOTH! K,

ITockonbky 6) caenyer u3 a) HemocpeCTBEHHO, AOCTa-
TOYHO JI0Ka3aTh a).

Hlonyctum cHauasa, 4TO X COXEPHKHT BXOKJEGHHA € M
d. Torpa BO3MOXHEI ABa cayuas: 1) HEKOTOPOe BXOXKIEHHE
¢ NpemecTByeT B X HEKOTOPOMY BXoXpeHuo d; 2) Bce
BXOXKJIEHHS € CJAEAYIOT 3a BCeMH BXOXKASHHAMH d.

Cayuaii 1. PaccMoTpuM moc/iefHee H3 TeX BXOXKJeHHil
C B X, 32 KOTOPBIMH CHEAYIOT Kakue-mu6o BXoXzaeuus d B
X, ¥ TepBOe M3 BXOXKJAeHHH d B x, CAEAYIOUIMX 3a 3THM
BXOXJIeHHeM ¢. §ICHO, 4TO WHTepBaJ, OrPAHMYEHHBI STHMH
BXOXACHHAMH, NOYyCT, TaK 4YTO X = r¢ds, OTKyda x" =
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= r(cdsr)"lcds, mpuueM n MoOXKeT ObITb CKOMb YFOLHO
GoabmuM. Ho 3To mporuBopeunt cBosictBy 1V.

Cayuaid 2. PaccMOTpeB mociefiHee BXOK/IEHHE ¢ H Mep-
Boe BXOXJeHHe d B X, IPENCTaBJs€M X B BUAE I|Crp==
= §1dSy, THE rp U S He COmep!Kat ¢ u d; orcioga x2==
== r1€ry51dsy, a TMOCKOJNBKY X?— NOUENOYKAa TPO3AH, ry H
s; mycTel. Jlasee paccyxaeM, Kak B caydae 1.

Takum o6pasom, x¥ He MOXKeT COXepXKaTb BXOXKIEHHI
¢ un d oanospeMenHo. Ho eciu x comepxur BXoxieHus d,
He COJep¥a BXOXKIEHHH ¢, TO NPH AOCTATOYHO GOJBIIHX 7
HAYaJ0 U;xX" LeNOYKH W, He Oyaer obaanats csoiictBoM 1.
Ecin Xe X cOJepKHUT BXOXJACHHS ¢, HE cojepikKa BXOXKIe-
HHH d, TO BCe BXOXJEHHUS C B X®, KPOMe pa3Be OJHOTO,
OyAyT JIEBLIMH; B TO K€ BpeMsi, IOCKOJBKY X H Z C TOY-
HOCTBIO IO NepeMeHB MecTaMu ¢ U d BexyT ceba oamHa-
KOBO, leNOYKa Z TOXKe He MOXKET COUEPXKATh BXOXKJCHHH
¢ U d OLHOBpPEMEHHO; €CJH OHAa He COMepKUT d, TO yxe
nenouyka wy Oyner Hapymarth cBoictBo I, a ecau oHa co-
IepXKuT d, He comepXa ¢, TO Wy Hapywut croiicteo 1II.

Hrtak, x He CONEPXKHUT HH ¢, HH d, ¥ TO XKe, pasyMeercs,
BepHo aas 2. Orciofia cpa3y ciaedyer, YTo HENOoYKa X ue
MOXKeT COIepXKaThb @ W b ONHOBpPeMEHHO, HMHaue OHAa COMEep-
Kajaa Obl BXOxKAeHue ab uau ba, HO TaKuX MOILEINOYEK B
rposnbax HeT. To ke BepHO mas 2. Ecau Teneps mpemnono-
JKHUTb JJIs ONpeJesieHHOCTH, UTO X 7= A, uMeeM X = q! nuiu
x=1"b! | > 0. Ho BTOpOEe HEBO3MOXKHO H3-3a HapylIeHHS
cBofictBa Il 1151 UENOYKH W, NPH AOCTATOYHO GOJIBLUIOM f.
[Mostomy x = a!, otrkyna z = b* BBumy cBolictBa I. Ocra-
eTCsl NOKa3aTh, YTO Y Takxke nuMeer Tpebyembiii Bun. Ecian
BBICOTA @ paBHA 2, 310 oueBHAHO. [lycTh Ipensoxenue
HOKAa3aHO JJIsi BCEX BBICOT, MEHBIIWX 2, ¥ BLICOTA @ paBHA
k, tak uro w == cptiteqd, e p=a™, g=056"m u t,, t—
rpo3jba BHICOTHI, He Ooabuieir £ — 1. Ecau x comepXkurca B
P M z—B g, Halle YTBEPXKJEHHE OUEBUIHO; HO MPH X, CO-
AlepKalueMcst B p, 2 NOJIKHO COAePKAThCA B g, H 0OpaTHoO,
HHaye LeNoYyka Wy He NOpoxkjanach Obl rpaMMaTHKOH Ik
Ecau 06e uenouky x 4 2 copepxarcs B fy UIH B o, TO YTBEPXK-
JeHue CHPaBeJIHBO 10 HHAYKTHBHOMY NPeANOJIOXKEHHIO.
Ocraerca cayuail, Korga x CONEpXHTCS B f3 H 2 —B fp; HO
B 3TOM cjyyae @, Hapyuiaga 6vl cBOHCTBO V.

Tenepp MBI TlepefifieM K JOKa3aTeJbCTBY OCHOBHOTO
yTBepxaeHusi: mnokaxem, uro L, , & Z%(B) npn mo6om
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k=1, 2, ... [Ing 3Toro BBejieM CHauaja BCIIOMOTaTENb-
HOe I[OHSTHE . «COBEPIIEHHOro OHHAPHOrO [epeBa NOPSAN-
Ka k» (cokpaleHHo «k-nepeBa»). Mmenno: 1-nepeBom Hasb-
BaeTcs BCAKOEe JePeBO IUMPHHBI 1; eciu Ajs HeKotoporo &
noHsitue k-fepeBa onpeneneno, To (k4 l)-mepeBom Hashl-
BaeTcsd BCAKOE JEePeBO BHIa

t
0.’ / \b ,
o l‘, ..‘..

- L]
sasen

L, .

rae {— fepeso WHPHHH 1 (BO3MOXKHO, eNMHHYHOE), @ H
b— nyru, ¢y u ty— k-nepeBbs. '

: UECJII/I B nepese T mouHOro BbIBOAa B DB-rpammaruxe
HaujerTcs MOAMEPeBO, He CoAepiKallee BHCAYHX y3J0B T
U ARJIOLIeecs k-IepeBOM, TO BO BCSIKOM BbIBOJE, OTBEYAIO-
meM gepeBy T, uMeeTcs LeNOuKa, COAEpIKalllas He MeHee
k BXOXJEHHH BCIHOMOraTeNbHBIX CHMBOJIOB. JleficTBUTEb-
HO, i k=1 3TOo OYEBHAHO; eCau JJsi HEKOTOpOro K
yTBePXK/eHHe CHpaBelJnBO, u I COAEPKHT moasepeso T7,
HE cofepxKallee BHCAYMX Y3a0B T u saBasioueecs (k- 1)-
ZIepeBoM, TO BO BCAKOM BBIBOZE (wo,...,®s), OTBEUAIOIEM
T, nekoropass Henouka @; OydeT COAepIKaTb BXOKIEHHE
BCIIOMOTaTeJbHOIO0 CUMBOJA, OTBeualollee KopHio 17; u3 on-
peneneHust (k4 1)-mepesa fiCHO, 4TO HEKOTOPAs IENOYKA @;
j > i, Oyner comepXaTb ABa BXOXKJeHHS o 4 P BCHOMOFa:
TEJbHBIX CHUMBOJIOB, OTBEYAIOIINX KOPHSM JBYX k-IEpEeBbeB;
HO' TOTMa NP JNajbHeilrreM BBIBOLAE HAHMEHbIIEE YHCIO
BXOK/ICHHH BCTIOMOTAaTe/bHEIX CHMBOJIOB B OJY LEMOUKY,
ABMSIOIUXCA TOTOMKaMU o H f, NOJYyYHTCs, €C/IM CHayasa
TIOJIHOCTBIO - «06paboTaTh» @, a MOTOM P, WM HaoGCpOT, H
3TO YHCJAO B CHJAY HHAYKTHBHOrO NpeRNOJIOXKeHUsT Gyner He
MeHble k- 1.

~ Hanee nam Gyner ynoGHO BOCIONb30OBATHCH €llle OXHHM
BCIOMOTATE/IbHLIM ~ TIOHATHEM — IIOHSTHEM ~ «COBEPUIEHHOI
OuHapHOH CHCTEMBl OTPE3KOB (LEMOYKH) Nopsiika k» (co-
KpalleHHO «k-CUCTEMBI»), KOTOpPOE MBI ONpPENENHM Tax:
l-cuctemMa COCTOMT M3 OJHOTO OTpe3Ka JNJIUHBEL, Gosblied 1
(k + 1)-cucrema - nonyuaerca u3 oGbeNUHEHHS IBYX k-cu-
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cTeM TAaKHX, YTO HHMKAKOW OTPe30K ONHOH M3 HHX HE Iepe-
CeKaeTCs HH C KaKUM OTPE3KOM Ipyrok, poGaBieHneM elle
OZHOTO OTpe3Ka, COHEepkKallero Bce OTPe3KH obenx K-CH-
cTeM. SICHO, UTO €CJH CHCTeMa COCTaBJAAILIMX, OTBeYalo-
piasi HekotopoMmy gaepesy T moJHoro- BuiBoja B B-rpamma-
THKE, CONEPXKHUT k-cucreMy, TO T CONEPXKHT R-IepeBO.

Iycte I'= (V, W, 1, R) — npousBoJbHas B-rpammaru.
ka, mopoxpaomas Ly (k>=1). Ham nocratouso Tenepb
JI0Ka3aTh, 4TO /A9 HEKOTOPO¥ LeNouKH u3 Ly Besikas cu-
cTeMa COCTaBJSIONIMX, COMOCTaBAseMass €H BHIBOJOM B
rpaMmatuke I, comeput k-cuctemy. IIpu sTOM MBI MOXEM
CUHTATb, AHAJOTHYHO MNPeIBAYIMM npuMepam, yro I sB-
JseTcsa NMPUBELEHHON M He HMEET NPaBH/I BHIAA A—B, A,
BeW. ‘

Ily%tb @ u p—/ABa y3na HeKoToporo jaepesa T moi-
Horo BuiBojaa B I, moMeueHHbie OJHHM H TEM Ke CHMBOJ/IOM
Ae W u rtaxkue, 4To P 3aBHCHT OT «. Ecau v u y-—co-
cTaBJsIoIAe, «IPOHUCXOAAIINe» OT o U [ COOTBETCTBEHHO,
To v = xyz, A xAz, otkyna Al x"Az" pns moGoro
n=1, 2, ..., npuueM XoTs Obl OJHA U3 LENOYEK X M Z He
nycra. ITostomy BBuAy cBoficTBa VI x = a, z=0b, y=
= giv,0ebd, Tle Uy U Vg — PO3JbH.

BoiGepeM COBEpIIEHHYIO [PO3Ab W@ BBHICOTHI kB  Tax,
yroBbpl AAf  Jio00H ee IOALENOYKH X, aBJasioelcs
Ipo3/bio BEICOTHI, Gosbuiei 0 u OpeNCcTaBUMOH B BHJIE X =
= canttsbnd (£ M fy—rpo3ibs), YACJAO f ObLIO HE MeHb-
we 2(p + 1) -g%p+h, rae p—momrocte W n g — MaxcH-
MyM JJHMH DPaBbIX Yacredl NMpaBHi I'. ®ukcHpyeM HEKOTO-
pyio cucteMy coctaBasiomux C, CONOCTaBAAEMYIO HeToyKe
® HEKOTOPHIM BLIBOAOM B I, — COOTBeTCTBYIOIEE AEPEBO
BoiBosa obosHaumM 7 — K paccMOTpPUM OXIHY H3 ‘TIoALeno-
YeK-TPO3/beB LEMNOYKH W: X = cut tevd, THEe U= ar, V=
= b t, u fp—rpo3mba. [lo nemme [11.1 B cucreme C
naiigercst p -1 cocraBisiolinx, 06pasyOLIHX BJOKEHHYIO
HOCJ/ie0BATENbHOCTD: Y1 D Yo D D Ypt1 —— U TAKHX, UTO
Au60 JeBbie, MO0 NpaBble KOHLbLI HX MONAPHO PasJUYHBI H
colepiaTcd B OTpe3ke u. VYaaul oy, O, ..., Gpt1 AepeBa T,
OT KOTOPBIX «IPOUCKOLATY Yi, Y2, - - -+ Yp+1 COOTBETCTBEHHO,
JgekaT Ha OAHOM IYTH, W 1O KpalHeil Mepe JBa M3 HHX —
nycTb Ys U Yn, | << h, — NOMeEUEHBl OJHHM H TeM ¥e CHMBO-
aoM. [To npempiayueMy OTCIOAa CJAeLyer, 4TO Yy == alynb!,
Yn = a'vjvebi, tae U1, Us—rposibsi. Temepb BO BCAKOM
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Clydae sICHO, YTO OTPE30K U CONEPIKHUT JeBbl i KOHEl Y,
TaK 4T0 yn, = a™!’, npuueM Jau6o ¢ — Hauasgo tity, nuboO
tita—navano . [lockoabKy W fifs, W U,U; HAYMHAIOTCH
CHUMBOJIOM ¢, uMeeM m = i. ClefoBaTenbHo, JH60 f| — Ha-
yano vy, Au60 v — Hayaso f); HO HMKAKas rPO3Ab HE MO-
KeT ObITb COOCTBEHHBIM HAyasJOM APYrofl, Tak 4To f; = vy,
OTKyZJa TOUHO TaK XKe fp == Uy. Mrak, yn = aif,tsbi. Tarum
06pasom, KaxXA0# rposau x, ABIAIEHCS MOALENOUKON w,
OTBEYaeT COCTABJAAIOIWAA Y (X) =y, COLEPKAWAACT B X H
colepxkailnas BCAKYIO TPo3jb, SABJSIOLIYIOCS COGCTBEHHOMN
noauenoyko x. Ilycte Temepb C’— MHOXKeCTBO Bcex cCo-
craBisiioiux u3 C, CONMOCTaBJAEHHBIX TAKHM cIOcoGoM Bce-
BO3MOXKHBIM MNOALENOYKAM W, SIBJISIOLIUMCS ~TPO3IBIMHU
(Braouas camoe w). Scuo, uto C’ ecth k-cucrema. Jloxa-
3aTEJbCTBO 3aKOHUYEHO. *

3ameuanue. Bce paccykaeHns, OTHocAlIHecs K
rpammatnke I', oYeBHAHO, COXpaHSIOT CHJAY A7 J0Goi
B-rpammatuxn, Koropas a) NOPOKAAeT BCE TPO3AbS BhL-
COTHl £ u G) He NMOPOXKAAeT HH OAHOH IEINOYKH, HE SBJISIO-
lwefics rpo3apto. Mel BOCHONb3yeMcst TUM HUXKe NPH pas-
6ope npumepa 2.

HasoseM B-rpamMmartnky, aKkTHBHasi eMKOCTb KOTOpOH
Maxopupyercs KOHCTaHTOH, B-rpaMMarTuko#i orpanu-
YeHHOH aKTUBHOH eMKOCTH, cokpameHHo B-OAE-
rpaMMaTHKOMH, a fA3bHK, NOPOXKMAeMBIH TaKoii rpam-
MaTHkO#, — OAE-aspikom. Besikas B-OAEB-rpaMmatika
(§ 5.4) saBaserca B-OAE-rpaMmartukoii (mpuueMm, ecJu
Iy(T)=k, 1o Ir(n)< k). Tpammarukn [, npumepa |
asasworess He ToJbKO OAE-, no 1 OAEB-rpamMarukaMmu;
ONHAKO JIErKO BHHAOH3MEHHTb 3TOT IPHMeEp TakK, 4TOOb HH
OIMH H3 IOoJyYyaeMblX si3bIKOB He O6bl1 OAEB-ssmikowm,
IMonoxkuM, HanpuMep, Lk=LxL,, rxe Loy={a"b"|n =
=1, 2,...}. MoxHo nmoxasarb — 510 IpeLOCTaBJASAETCH YH-
TaTeJsI0, — 4TO HH OAMH H3 L} He assserca OAEB-ssnikom
(cp. ympaxuenue 5.27). B o xke BpeMs aas Kaxgoro L
JIETKO TOCTPOUTh TMOpOXKAalowyl ero bB-rpammaruky IY
TaKyw, 4TO II‘fz (n)=~Fk -+ 1; KpoMe TOro, HeTpyAHO y6e-

AHTbCS, ONMPAsiCh HA COOTBETCTBYIOWIHIl Pesy/bTaT, yie
HMeomnics L A3blKoB L,, uro Lj & ZL(B).

TakuMm ofpasoM, yxe Kjaacc 95(5) CONEPKHT SI3BIKH,
ne apasiomuecsi OAEB-aspikamu. (Uto Kacaercss Kuacca
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@1 (B), T0 OH, KaK y¥e OTMeuaJ/och, COBNafaeT ¢ KAACCOM
JUHEeHHBbIX f3bIKOB.)

B ofmeM ciaydae AJs aKTHBHOH €MKOCTH MOXKHO NOJY-
uynTh GOJiee HU3KYIO BEPXHIOIO OLEHKYy, 4eM IS FJayGHHb
1 pa3bpoca: HMeeT MecTo

Teopema 7.4. Jas aroboii B-epammaruxu T cnpased-
auso nepasencrao Ip(n) << (r — 1) - (logen + 1), ede r ecro
maxcumym Oaun npoexyuii npasbix dacteid npasuar I Ha
B8CNOMORATEAbHbLL CA08APb, €CAU ITOT MAKCUMYM HE MEHb-
we d8yx, u r =2 8 NPOTUBHOM CAYUQe.

NoxasaTteabcTBo. Paan yno6cTBa MHAYKIHH ycCTa-
HOBMM HECKOJbKO Gomee obumuil ¢akr: ecmn I'= (V, L?,
I,R) — B-rpammatuka, A=W, xe&V* u A l;- X, TO Hali-

nercsi BuBoA ¥ U3 A B T', akTUBHas eMKOCTb KOTOPOTO He
npesocxogut (r — 1) (logs| x| 1). OrpannuuMcst cHauana
cayuaeM, KOTAa r << 2, T. . IIpaBast 4acTh KazxJOro npasuia
I' comepxuT He GoJee ABYX BXOMKAEHHH BCIOMOTaTeNbHBLIX
cnmBosioB. (IpaMMaTuKy, yAOBNETBOPSIOIIYIO 3TOMY yCJ0-
BHIO, Mbl OyleM HaswiBaTh caabo 6unapuoi.) Ilpu
|x| == 1 yrBep:kaeHue oueBuano. IlycTb OHO NOKa3aHO INIf
LenoueK AJIHHBL, MeHblledl n, H OycTs |x|==nuD — npous-
BOJILHBIA BuiBOA x u3 A. IlycTh nanee o — nepBas lLleNouKa
BEIBOJA D, cojepKaluasi IBa BXOXKAEHHS BCIIOMOTraTe/bHBIX
CHMBOJIOB (ec/iu TaKoi LEeMOUYKH HET, TO BCe J0Ka3aHo): @ ==
= tBuCv, B, Ce W, t, u, ve V*. Torna x = tyuuzv, rae
By, Ct 2z [Tlpu stoMm januHa XoTa Obl OZHOH u3 Ile-
T r

noyex Y, Z—MyCTb Y — HE MPEBOCXOAUT n/2. I'Io, HHIYK-
THBHOMY NpEINOJONKEHHI0 MOXHO HaliTh BhIBOA D’ nemou-
ku y u3 B u BoiBox D"’ menoukn z u3 C, akTHBHBIE eMKOCTH
KOTOPHX He MNpeBocXomsAT cooTBeTcTBeHHO loga|y|+ 1<
< logen u loge|z|+ 1 < logan 4 1. Tlpoussops cuavana
BCe niard BhIBOAAa D 10 moayueHusl LENOYKM @, 3aTeM BCe
waray D’ u, HaKoHen, Bce waru D", 6yaem HMETb BBIBOA
x u3 A akTUBHOIl eMKOCTH, He mpeBocxoisiuedl logen 4 1.

IlokazaTeabcTBO AJs oOUIero cjyvas MOJNydaeTcss Te-
nepb U3 CJEAYIOLIEro NMOYTH OYEBMIHOTO 3aMeYaHus: 3aMme-
HuB B mpousBoabHoit B-rpammaruke I'= (V, W,[,R) xax-

noe mpasuao A — 20B121B92s ... 25-1Bs2s, rie By, ..., Bs=
=W 2z, ..., 2s V¥ s>2, cucremoil npasun A-»
— 20B12,Ci, Cy— Bs2:Co, ..., Cs—3—> Bs_92,9Cs 9, Con—

— B, _2,1B,z,, rie Cy, ..., Cs_g —HOBBle CHMBOJBI
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(pasnble 1/ PasHBIX NPaBHUJ), MBI OJIYYMM C1a6o GHHAp-
Hyio rpammatuky IV, skBuBasentHylo ‘I' W Takyio, uTO
In(n) <(r —1) - I (n). | ’

OELeHKa, JnocTapjsieMas TOJAbKO YTO JOKA3aHHOH Teo-
pemoir, He MOXKeT ObITb NOHMXKEHA (BO BCSIKOM cJayuae,
IO MOPSAIKY): CYyLIeCTBYIOT DB-si3bIKH, HE MOpOKjaeMble Hi-
KakuMu B-rpaMMartHKaMH C aKTHBHOH eMKOCTBIO, pacTy-
mied MeljieHHee JorapudMuueckod Qyukiuuu (1 TeM Gosee
He aBasomuecs OAE-aswikamu). [Tpusenem npumep.

oo

Mpumep 2. Monoxum L= |J L, rme L, —s3uikn
. k=0 :

mpumepa 1. flapmk L nopoxpaercs B-rpammaruxoii co cxe-
moit {{ —cAd, I—cd, A—adb, A—allb}. Tlycts T =
= (V, W,I,R) — npoussosbHag nopoxpamomas L B-rpam-
MaTHKa, p — MOIIHOCTe W M g — MaKCHMYM JIMH NpaBbiX
yacref npaBu I'. Moxuno cuurath I', mogo6Ho npexniay-
1uemy, NpUBEJICHHON U He MMEIoUleldl NpaBuJ BHIA A—B,
A, BeW. Kak u B mpuMepe 1, MH MOXeM yTBep-
XKAaTh . (CM. 3aMeuyaHHe Ha crp. 234), 4TO ecJaH Henouxa
we Ly, k=1, Bebpana Tak, 4To6H 175 J060i ee Homlle-
TIOUKH X, ABJAIONIEHCS TPO3JAbIO: BHICOTH, Gombluei 0: x =
= cahi;bnd (f; u t,— rposmpsi), YUCIA0 1 GBIJIO HE MeHb-
we 2(p+1) g¥r+) To akTHBHAA eMKOCTb BIBOja @ u3 I B
I' He MoxeT ObiTh Menbile k. OGo3HauuB uepes I, HAHMeHb-
Wy IJIHHY LeNOYKH u3 Ly, yIOBJeTBOPAIOLIEH YKa3aHHOMY
ycaosuio, ynosarad 4(p 4 1) - g2+ 4+ 2 = h, umeem Iy =
= h 44, lh+1 == 2l +h, otkyza npu k> 2 mnomyuaerca
Ty = (2% — 1) g+ 2"+ << 2+ (A 4 1), Tak uTO £ > logy I,—
— logz(h +1)— 1, TTostomMy mist GeCKOHEUHOTO uHC/aa 3HA-
YeHHH n (UMEHHO, n ==1y, l;, ...) CIpaBeJINBO HepaBen-
ctBo Ip(n) = logen — loga (A 4 1) — 1, Tak uto Bo BCTKOM
ciaydae orHoweHune [p(n)/logan He MOXKeT CTpeMHTbCs
K npejneny, MeHblIeMy eQuHUUB. Bosee Toro, Moxuo Hail-
TH TaKyl0o MNOCTOSAHHYIO ¢, 4yTo [p(n)=logen —c. Jei-
CTBHTEJBHO, NPH JMOOOM k=2, 3, ... UMeeM, BO BCSIKOM
cayuae, lpy1 <2y, tme r = logy(h+2); nostomy npu
Iy << n << Iy nonyvaem :

Ir(n)=Ir () >1logs 1y — logy (B + 1) — 1 >
>loge(lpr) —r —loge(h 1) —1>
>logen —r —logy(h+ 1) — 1.
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B sakmouenue naparpada Mbl yKaKeM XapaKTepHCTHKY
OAE-s3bIKOB B ajre0paduecKux TePMHHAX, CXOAHYIO C Io-
ayuensoit B § 5.4 mms OAEB-sspikoB. [last 3TOro BBeieM
OAHO HOBOE IIOHATHE, TNPEJCTABJSIOIEE H CAMOCTOSATENb-
HBIH HHTEpEC.

Iycte 7T — goneuHoe pepeso. ComocTaBuM KaxKIOMY
ero yaay o matypaasHoe umciao u(T,a), koropoe Gynem
Ha3pBATb TYCTOTOM 3TOrO y3ia, ClAefyriuM 06pasoM.
I. 'ycrora Bucsiuero ysaa pasHa mymo. II. Ilyere ans
BceX y3JaoB By, ..., Ps, TMONUHHCHHBIX Yy3Jdy a, 4HCIA
w(T, B1), ..., n(T, Bs) omperesennl; TOrAa: a) ecnau
w(T,gn)=...=w(T,ps)=0, 10 w(T,a)=1 6) ecau
max u(7T,B;)=m >0, To: O6l) B cayuae, Korga cyuie-
CTBYeT TOIbKO OmHo i ==1, ..., s, aas kotoporo u(7T, ;) =
= m, noaaraem n(7, o) = m; 02) B NPOTUBHOM CJyuae
w(T,a)=m-+1.

TNanee, rycrotoit nepesa T (oGosmauenue: p(T))
6yaeM Ha3bLBaTh 'yCTOTY €ro KOPHS. '

U3 onpepmenenus siCHO, 4TO B [epeBe TYCTOTHl M BCE
y3JBl, HMelomue Ty XKe TyCTOTy m, 00pasyioT myTh (BO3-
MOXKHO, HYJEBON IJIMHbI), UCXOZAWMA M3 KOpHs. Mol 6y-
JIeM Ha3blBaTh 3TOT IVTb CTAa DI K M.

Jdemma 7.2. Ecau T — depeso noaxoz2o 86i600a 6 CAG~
60 O6unaprot B-epammaruke, TO HauMEHbUAA QKTUBHAA
eMKOCTb 8b1800a, OT8euarowe20 3ToMy Oepesy, pasHa 2yc-
rore T. ' '

NokasatedbcTBo. Panu ynoGeTBa MHAYKuuH Oy-
eM IPOBOAMTH ero i JmoGux (A, x)-aepeBbes, rie A—
BCIIOMOTATENbHEIl CHMBOJ H X — LIENOYKA OCHOBHBEIX 'CHM-=
BoqoB. Jl;ia JepeBa BBICOTH 1 yTBepKJAEHHE OUYEBHIHO.
[MycTb OHO IOKA3aHO /s JA€PEeBbEB BBICOTHI, MeHbUIeHd 1, H.
nyctb Bhicora T paBHa n, a ryctora paHa m. Ecan cpenn
y3J10B, NOAUMHEHHBIX KOPHIO T, TOJLKO OJUH NOMEeUueH BCIO-
MoTraTeJbHbIM cHMBOJIOM H T/ — nosHoe noajepeso I ¢ Kop-
HeM B 5TOM yaJje, TO HauMewbllas aKTHBHag €MKOCTb
BBLIBOJIOB, oTBeuaromux 7, 6yeT TakoBa XKe, KaK IJs BBIBO-
noB, orpevalomux 17, a nocieunss pasHa p(T7) = m.
Iycts wuMeloTest ABa y3Ja, MOAYHHEHHBIX KODHIO T u
NOMeYeHHBIX BCIOMOTAaTEJNbHLIME CHMBOJAMH, H mycTs T/,
T” — nonuble nojaepenbss T ¢ KOpHSIMH B 3THX yssax. Bos-
MoxHwl apa caydas: a) w(T7) = u(T”) = m—1; 6) ryc-
ToTa ogHoro u3 jpepesbes I/, T” — nyctb T’ — paBHa m, a
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TyCTOTa BTOpOro MeHbllle m. B o6oux ciyuasix HaHMeHbas

dKTHBHAs1 €MKOCTb BbBIBOJA, OTBeYalwllero T, noayuuTrcd,

€CJIM CHayaJsa BbIIOJHHTD BLIBOJ HaUMEHblIeH aKTHBHON eM-

KoctH, oTsevalomuit 77/, a morom — orBevaromus 77 (Bmpo-
UeM, B clIydae a) MOXHO H B 06paTHOM nopanke); U B
000HX C/yYassX B CHAY HHAYKTHBHOIO IPeANON0KEHHST 10-
JIYYHTCSI BBIBOJ aKTHBHOH €MKOCTH M.

[Tepeiinem Temepnr & anre6panveckoll XapakTepHCTHKe
OAE-s3pikoB. A1y X4PAKTEPUCTUKY MOXKHO chOPMYTHpPO-
BaTb oueHb npocro: Kiacc OAE-93LIKOB COBIAfaeT ¢ 3aMbl-
KAaHHEM K/lacca JMHeHHbIX B-A3LIKOB OTHOCHTENbHO mojcTa-
HOBKH. M, onnako, mocrapaemest yTounnts dopmyHpOBKY
TaK, 4ToGbl OHa cTalta s¢deKTuBHON. Jlas s1oro BBeIeM
clefyiollee onpexeaeHue, -

Bynem HasbBaTh mnogcTaHOBOYHLIM BBIDa X e-
HHEM OT (NepeMeHHBIX) &, ..., E, BCAKOE BhIpaXKeHHe,
COCTAB/IEHHOE W3 aGCTPAKTHBIX CHMBOJIOB §, ..., Ex ¢ mo-
MOLUBIO 3HAKOB MOJCTAHOBKH (B 0603HAYEHHSX MOACTAHOBOK
MO/KHBL y4aCTBOBATb TaKKe HEKOTOPbIE 3JeMeHTapHbIe
CHMBOJIBI, NMpHYeM KaXKAOH NepeMeHHOH, BLICTYTAOIIElH B
POJH A3bKa, B KOTOPOH NPOM3BOAUTCA MOACTAHOBKA, COMO-
CTaBJACTCHA ONpeJeeHHbIH Habop 5JeMeHTapHbIX CHMBOJIOB;
Cp. omnpejeneHyue IEHTPaJbHO-IOACTAHOBOUYHOLO BhIpaxe-
HUA, ABJIAIOLIEECS YACTHHIM CJAYYaeM HACTOALLEro orpe-
Aenennsd, Ha ctp. 177). Hanmpumep, ecn &, ..., Es — mepe-
MeHHble U a, b, ¢, d, € — 3JeMeHTapHble CHMBOJB, TO
S(gh a, by_qelgz’ S(§1; a, br Cl§3, §4, §5)’ S(g‘i; b’ d) el
S(&; al&), 1d}, {e})) — noncranosounoe BbIpaxKeHHe; Ie-
PeMEeHHBIM &y, £, U & 34eCh CONOCTABIEHE Habopul {a, b, c},
{6, d, e} u {a} cooTBercTBeHHO. O6bluHbIM crocoGom ompe-
ACJHM TaKXKe NPEACTABJIEHHE SI3HIKA C MOMOLIBI0 MOACTAHO-
BOUHOTO BEIDAXKEHHA.

Teopewma 7.5. a) Zaa awbozo nodcTan0804H020 Boi-

pascenus (&, ..., En) u A106oix n AunelinbLx B-epamma-
ruk Ty, ..., Tn moxHO nocrpours B-OAE-epammaruxy,
nopoxcdarowyo  a3eik A(L(T1), ..., L(Tn)). 6) s

41060t B-OAE-epammaruxu T moscro, ecau useecrro yucao,
Mmanopupyowee Ir(n), nocrpoure nodcranosounoe suipa-
oenue A (Ey, ..., En) u Aunelnole B-epammaruxu Ty, ...
.., I'n raxue, yro L(T) = A(L(Ty), ..., L(Ty)).
HokasatenbcTso. a) ocrarouno HOKa3aTh, YTo
no mo6eiM B-OAE-rpammatukam I, T, v.., I's MOxHO
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>

nocrpouth B-OAE-TrpaMMatHKy, IIOPOXKIAWINYIO  S3bIK

F:

T, ap, ..., aLTy), ..., L(I‘S)). Ho ecan =

i_(fv()w LRy, Tim (Ve Wi I, R (i=1, ..., 5), V=
={a,, -.., ag, caosapu VUW, W,, ..., W, nmonapHo

nepecekaiorcss M TmpH  sTOM  Ir (M <k, Irn)<k
(i=1,...,s), TO, IOJOKHB "={,U e uv, Wuw,U...
.UW, I, RURU ... URy), rne R mosyuaercs u3 R

3aMeHOH BO BceX NpaBHJaX BceX BXOXIEHHH aj, ...,Hgs

Ha [, , I, coorBeTcTBEHHO, OYAEM HMeTb, O;ZBI;ICLHO’
Y e

Ir(n) <k + max(k, ..., k)—1. B 10 xe Bpe ,

H sI3BIK.
IV mopoxkpaaer HyXKHHH 53
LIT06) Hy(I:)Tb I = (V,W,I,R) — B-rpaMmaTHuKa TaKaS’Ir,e‘;I’II;(f
Ir (n) << M. 3ameuanue, CAeJaHHOe B KOHIE noxaeshedi e
cTBa TeopeMsl 7.4, MO3BOJSAET NPHU COOUTBeT(}:{TlZ}’fr}ngM . 311e1
jga6o GUHAPHOH, Ta
jguueHHn M cuurath I' ¢ ro M Gyner
? i TyCTOT JepeBbeB IO
TakKe BepXHeH TPaHHLEd
noB B T (p.erMMa 7.2). MoXHO TakikKe cuuTaThb, 4TO B I' HeT
HpaBPIJIBHJIaA—*B,ALBEW.A AW
ComoctaBuM Kaxjao# mape (4, m), TA m =
=1 M, HoBbiii cumBoa Am, a Takxe mnep eMgH
=1, ..., 0
Ea . UHCIO M HA30BEM YPOBHEM cm\gBo.na6Am H ggﬁaraﬂ;
b Ho Oyner
¥ . Kpome ToOro, Ham ylo
EOH— a&;,;;l Kaxpmoro a = V u npunuceBaTh CHMBOJaM us V
0=
oserb 0. i}
yp KaxaoMy mnpaBuay r <R, conepxamilgyniag;:;?’
orareJibHEIX CHMBOJIOB,
YyacTH BXOXKJAEHUS BCIIOM /
m=2, ..., M comocraBHM CHCTEMY HOBLIX IIpaBHJIECIJ}Ei
ILy}om;IM o6pasoM: ecan r=A-—>xBy, BAE _W;,x)lcg, g =V
noro npasunaa Ap /R
TO CHCTEMa COCTOHT H3 Of E y; ecin
zeV’, To cucteMa
r=xByCz, B, Ce=W, x, y, T
u3 BCG%O31VIO}KH]:IX npaBu/J BHIA Am»x%gé/fmﬁ, rg\z
=My =m — au6o OZHO H3 U » My
aubo my=my=m—1, i
paBHO m, a Apyroe MeHpiue m. Uuca0 m Ha3OBEM prao)K_
HeM NpaBHJ NOCTPoeHHOH cucreMe. Kpome T?_I‘O, :
H BH
nomy mnpasuay Buia A— xBy, BeVW, xer , I
+ HoBoe mnpaBuao A, —xBy,
A—x, x=V", comocraBuM T nor oo
‘ ; 9THM Tnpa
coorBeTcTBeHHO A —x; 3 .
nuceiBaThcsl ypoBeHb 1. MHOXeCTBO BCEX CHMBOJIOB (gpz;
BHJ) ypoBHs m 6yaeM 0603Hauath Vm (COO’I‘BXTCTB(%HZOEW‘LV.
Ilanee comocTaBasieM Kaxpoi nape (4, m), v .
F —'_—-"(VOU...UVm_i? my
m=1 , M, rpammatuky I'a,m = {

} s
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Am, Rm); uncio m Gynem nasniBaTb ee ypoBHeM. M3 ompe-
Ae/IeHHsl NpaBUJ YPOBHS M 5CHO, YTO Bce T4, JIMHEHHDL

Hockonbky L(I') = Ly U... ULy, tae Lm, m=1, ...

-+, M, cocrout u3 Tex uenouek us L(T), gas KOTODHIX CYy-
LIECTBYIOT JCPEeBbst MOMHBLIX BBIBOAOB B I', HMeiowue rycToTy.
m, HaM JIOCTaTOYHO NPEICTaBHTb B TpeGyeMOM Buje
KaXXAbld U3 A3BIKOB Ly, ..., Ly (nocKo/IbKY 06befuHeHHe
TPUBHAJBHBIM 00pa3oM CBOAHTCH K TIOJACTAHOBKE B KOHEU:
HBIH $I3bIK). Ya06Hee 10Ka3blBaTh HECKOJIBLKO GoJice o6LIuil
GakT, a HMEHHO NPEJCTABUMOCTb B TOM K€ BHAE KAaXKAOTO
sblka Ly m(AeW, m=1, ..., M), cocrosiuero u3 Tex
uenouex x, A1d Kotopeix B I' cymectByior (A, x)-nepeBbs
TYCTOTH 1.

Mbl noKaxeM, YTO SI3bIK L, , MOXKHO TMOJYYHTH CJe-
AyIOIHUM 06pa3oM: CHauaJja noacTaBuM B A3bK L (I, ) =

SVoU ... UVpu_y)" BMecTo Kaxjoro cuMBosa B, 1<
sm'sKxm—1, coorserctByiomuii asuik L(I'z ,); B Io-
JyueHHBIH sA3bIK (B cioBape Vol ... UV ,_,) BMecTO Kax-

aoro cumBoga Cur 1<Km”<m—2, NOLCTABUM s3BIK
L(T¢,mr) 1 T. 1., IOKA He NOJYYHM SI3BIK B caoBape Vy=V.
CooTBeTCTBYIOIICE NOACTAHOBOUHOE BLIPAXKEHHE WYHTATEJb
6e3 Tpyja BHIIHIIET. ‘

1) Ecru nenouka X NpHHAANERKUT ONHCAHHOMY TO/BKO
YTO SA3BIKY — OyaeM o6o3HauaTb €ro L% m, —TO oHa Mo-
’KeT ObITb BEIBELeHAa M3 Am C NOMOLIBIO HOBBIX NPaBHJ
ypoBHe#l 1, ..., m. YCTpaHHB BO BCeX LEMNOYKAX MOJTyYyeH-
HOTO TakuM 00pa3oM BEIBOJA MHIEKCH 1, ..., m, Mbl moO-
JIYUHM, OYEBHAHO, BhIBOA x W3 A B T :

2) Bxumouenust Ly m < Ly » JOKaxeM HHAYKIHeH o m.
SlcHo, mpexae Bcero, YTO JepeBbsl BBIBOAA TYCTOTH 1 —
"3TO B TOYHOCTH TAKHE AEpPeBbf, YTO B OTBEUAIOIUUX MM BHI-
BOAaX HCNOMb3YIOTCs JIHIIbL TIPaBHAA, COJepKalllue B Hpa-
BBIX YacTax He GoJiee yeM IO OJHOMY BXOXKAEHHIO BCIOMO-
raTeJbHOTO CHMBOJIA; a 3TH NMpaBU/Ja COBNAZAIOT — ¢ TOY-
HOCTBIO JIO HHJEKca | mpM BCIOMOraTesbHBIX CHMBOJAX —
C HOBLIMM NpaBH/IaMHU TepBoro ypoBHA. [loatomy L4 | <
= L% 1 and aoboro A= W, Honycrum, uto m > 1 u yT-
BepX/eHHEe NOKa3aHO JJIsl TYCTOT, MEHbIUHX M. PaccMoTpum
(4, x)-nepeso T rycrotsl m (A=W, x = V¥). [Tycts
Qo, ..., Ot — cTapmuit nyte B T u Bo, ..., Bu (4 <<t +
+ 1) — Bce (ynopsnouennble «cBepxy BHM3») y3awl T, mos-
YUHEHHDBIE y3/1aM CTApIUEro NyTH, He JeXkalllie Ha HeM ¥
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foMeYeHHble BCIOMOTaTeJbHbIMH CHUMBOJaMH *) (puc. 14).
g kaxporo j==0, ..., u Gynem: o6o3Hauath uepes T;
nonHoe Pj-mojnepeso Aepesa 1. [losoxuM Takke m;==
= w(T;) = p(T, B;); ana moboro j nmeem m; << m. ‘
KaxpoMy ysay o; crTapilero myTH OTBeYaeT HEKOTOpOe
npaBuio r; = A; — o; rpammartura I, rae A; — MeTka npu
o; U LENOoYKa ; COAEPKHUT, ecau [ << {, ONHO WJIH [Ba
BXOXKJEHHS  BCIOMOTATEJNbHBIX :
CHMBOJIOB (OLMH M3 HUX fBJsET-
¢l MeTKOH HpH a1, @ APYrof,
€CcJIH OH MMeeTcH, — MEeTKOH IpH
HEKOTOpOM B4, j<Ii), a ecan
{=1— TOYHO [Ba BXOXJAEHHS
(aBagOmIHECT  MeTKAMH  npH
Bu—t M Pu). OGozHauum uepes .

’
r; IIpaBUJIO, KOTOPOE IOJYYHUT-

cst M3 r;, €CJIM TPHIOHCATD JIEBOH C Be Bues
YacTH MHIEKC 1, a B NPaBOH ya-
CTH: a) OpH [ <! npumucarb Puc. 14.

TOMY BXOXKJIEHMIO BCIOMOraTe/b-
HOrO CHMBOJIA, KOTOPOe OTBeYaeT y3/aY air1, HHAEKC M, a
BXOXKJEHHIO, OTBEYalolleMy Y31y B; (ecHy OHO eCThb), HH:
neKc mj; 6) npw i == { npunucaTh KaxAOMy H3 ABYX BXOX-
NEHHHA BCHNOMOTATEeNbHLIX CHMBOJIOB HHAEKC m — 1 (3ame-
TAM, UTO My-q = My = m — ). OueBUOHO, Bce r}, i=
=1, ..., t, —npaBusa rpaMmatuku T, ,.

Cpenu orsevaromux nepeBy T BbIBOJOB HMEETCSi TAKOH,
B KOTOPOM Ha NEPBHIX ! - 1 Warax NMpUMeEHSIOTCS MpaBuJa
Yo, r, ..., ry (B 3TOM NoOpsigke) H NPHUTOM KakK pa3 B TO4-
KaX, COOTBETCTBYIOLIUX y3JaM Co, ..., 0z llocje BHIOJ-
HEHHs1 3THUX IIArOB NOJydyaeTcs LENOYKa @, COAepIKalias
-1 BXOXKAeHUN BCIIOMOTATENbHBIX CHMBOJIOB, 4 HMEHHO
CUMBOJIOB, SIBAAIOIIUXCA MeTKaMH INpH PBo, ..., Bu. 3aMme-
HAS B ® Ka)KJ0€ BXOXAEHHE BCIOMOTaTeIbHOTO CHMBOJA
B, orpeuaroiee yaiy Bj, BXOXKAEHHEM CHMBOJA Bﬁ,’fj, no-
JAYYHM LENOYKY ', KOTOpas, OUeBHIHO, noJIyyaercs uslAm
NoC/Ie10BATE/bHBIM NDHMEHEHUeM NpPaBMJI 1oy, 71, ..., If H,
caenoBatenbHo, npuHaniexut L([a,m). Ho uemouka x

*) KaxpaoMmy u3 y3aoB O, ..., Oli— MOXKeT OLITb MOJUHHEH caMoe
Gobllee ofMH Y3€s, TOMEUEHHDBIi BCIOMOTATENbHLIM CHMBOJNOM H HE
JeKAUKA Ha CTaplleM NMyTH; AJAA O TAKAX Y3J0B POBHO JRa,
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noyyaeTcd M3 ®, a 3HAUMT M H3 @', 3aMeHOH KaXKJO0ro
BXOXKJEHHS BCIOMOTATENLHOTO CHMBOJA, OTBEUYAIOIIETo Y3Jy
B;, Ha memouky 2; = 4 (T;); a nockoabky T; ecto (BY, z))-
JlepeBo IyCTOTH my; < m, uMeeM 2; & L, - OMHAKO ASLIK,

NoJyyalmoluica H3 L(FA m) HOJCTaHOBKOH sI3HIKOB L3 ny
BMECTO CUMBOJIOB B, m’ < m, — 370 ¥ ecTb L% m.

3ameuanue. B nHacrodmeMm mnaparpade, Kak 4 BO
Bcell riaBe, MBI OrpaHMUHJIHCHL caydaeM DB- (a une OB-)
rpaMMaTHK, 4TOOB H30eXKaTb AONOJHHTEIbHOTO YCJI0XKHe-
HHSA paccyXJeHui#, [amollero He CJAMIIKOM OOJbLIOH BBIHI-
peil B oOuiHoctH. OQHAKO COOTBETCTBYIOHIHE o6o6me}ms
MOTYT ObITh CLefaHBl 0e3 Tpyia.

§ 7.3. Crenenp rHe3fioBaHusl U CTEMeEHb
CaMOBCTABJEHHSA

B § 3.1 mu BBestn HC-curnanusupyomye — cneuuguue-
CKHe XapaKTepUCTHKH CJ0KHOCTH BriBoja B HC-rpammartu-
Kax, IOpH onpejejJeHHH KOTOPHIX CYLIECTBEHHHIM 06pasoM
HCIOJb3YyeTcss NpeACcTaBAeHUe BHIBOAA B BHJIe jepeBa. Tam
)Ke OBLIM omnpefeseHBl TPH KOHKpeTHbIX Tuna HC-curnamnu-
3UPYIOMIUX: YE, YF u @p. Hdas B-rpaMMaTHK, KakK MHl BH-
neny B § 7.1, pyHknuu YT u YI' cOBmAjaioT, ¢ TOYHOCTHIO
JO ajJUTHUBHOU MOCTOSHHOH, C JIeBOH W NpaBo# T1yOuHOH
coorBeTcTBeHHO. IHaM ocraercs wusyuumth (o4 cayyas
B-rpamMaruk) noseaenne ¢pyHKuHH Dr (n), KOTOPYIO Mbl
OyaeM Ha3blBaTh CTeNeHbI IHe3JOBaHHSfA TpaMMa-
tukd I. [lapasnensHo ¢ Hel MBI 6yleM paccMaTpUBATh
Ipyryro ¢YHKOHIO —CTeleHb CaMOBCTABJEHHSHA
(o6o3nauenne: Xr (n)), — onpenenseMyio CAeAYVIOIAM 06-
pasom: (i) Ha3oBeM TrHe3[0, COZepKaliieecs B CHCTEME CO-
CTaBJAAIOIKX, OTBevyamlleli AepeBy BhiBoja B b-rpammaru-
Ke, OJHOPOAHBI M, €Cld BCe BXOJsfllHe B HEIO COCTaB-
JSIOLUIHE «TIPOUCXOAAT» OT Y3JOB C OJHHAKOBLIMH METKaMH
(npuueM, ecau Kakaf-HUOYAb COCTABJAOMAA IIPOHCXOAUT
OT HECKOJbKHX Y3/0B, TO AOCTAaTOYHO, YTOOGHl OJHMH U3 HHUX
HMeJ HYXKHYI0 MeTKy); (ii) cTemeHpio caMOBCTaBJEHHS Je-
peBa mosnoro Beieoaa T B B-rpammaruke I' (0603HaueHue:
¥(I, T)) wnasoBeM HauGOJABLIYI0 TJAYOHHY OZHOPOJHOTO
rHe3Ja, cojiepiKallerocs B OTBedawliel I cHcTeMe coCTaB-
Jsomux; (iil) ana npoussonbHOi nenoyky x & L(T') mo-
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agoxkuM X (I, x) = min §(T, T) rae musumym GepeTcsi mo
BCEM AEPEBbSIM BBIBOJA LEMOYKM X H3 HAyaJbHOTO CHMBO-
aa B I; (iv) makonen, Xr(n)= max X(T, x).
xe LIy ixlgn

s onpepenennii sicuo, uto Xr (n) << @r (n). B 10 %ke
BpeMsl, €CJH p — MOILHOCTb BCIOMOTaTeNbHOro cjiosaps T,
TO BO BCSIKOM THe3Je IMyOMHBI, He MeHbliell pn, comepxKa-
meMcsl B OTBeuawoLleH gepeBy BuiBoja B I' cucreme cocras-
JA0IKX, OYAeT colepKaTbecs, B CBOIO OYEpPe/lb, OJAHOPOIHOE
rHe3l0 TyOuHbl, He MeHbiled n; nostomy Dr (n) <<
< pXr (n).

Kak 6b110 yxe 3amedeno (crp. 84),

Or (n) < min (YT (1), YT (1))
[TosToMy u3 TeopeMnl 7.1 u ee aHajora Aas npaBoil
ryOHHEL  cjeflyeT, u4to JHJas DB-rpammaruk  Op (n) <<
< min(YF (1), YT (n)) +e—1, rae e — MaKCUMyM JLJIHH
memnoyek X B OCHOBHOM cJoBape I, muas koropwx B I
HMeloTeA npasuaa suga A — x0 uan A — Ox, npuuem 6= A *).
B uacrtHocTH, As1a craHZapTHOH GuHHapHO# B-rpamMMatuku
. J i
Or (1) < min (Y1 (n), YT (n)) — 1.

B cuny onpenenenus rHespa umeeMm (mas no6oin HC-
l
rpammatuka) @Op (n)<—2—(n—— 1); aTO HEpaBEHCTBO MOXKET

NepeXOHTb B PABEHCTBO yiKe /IS IHHEHHBIX rpaMMaTHK (Ha-
npumep: {/—>ala, I —a}). das mo6oit B-rpaMmatuku T
H Jioboro aeficTButesbHOro yucaa ¢, 0 << ¢ << 1, MoxHo no-
crpouth bB-rpammaruky IV, akBuBajeHnTHy I' M Takylo, 4To
(m1s mocratouno Goabwux n) @p/(n) << cn (B cuiy aHa-
AoruyHoro Qaxra Aj1s JeBofi ray6unsl, cTp. 225). Bmecre ¢
TeM JaxKe JJ18 JHHEHHOTO s3blKa MOXKET 0Ka3aThCs, UTO CTe-
NeHb THe3/0BaHHA (& 3HAYUT, ¥ CTElleHb CAMOBCTABJIEHHS)
KaXnoi mopoxparoleii ero D-rpaMMaTHKH MaXXOpPHPYeT
HEKOTOpYIO JuHelHyl0 (yHKHHIO, B uacTHOCTH, 3TO BepHO
Ing a3eika npumepa | us § 7.1, [leficTBHTEJSbHO, MBI MO-
XeM, KaK # B 9TOM IPUMeEpe, OrPAHUYHTLCS HPHBEIEeHHBIMH
rpaMmarukamyu Ge3 npasua suga A— B, A, Be= W (uu
ycrpaHeHue TaKuX IIpaBuJl, HH HepexoJ K INpHBEIeHHOH
TpaMMaTHKe He MEHAIOT CTeleHell FHE3/OBAHHA JepeBbeB
NOJIHBIX BBIBOAOB); HO NpH pa3Gope mpuMepa Mbl BHIEJH,
—_— e ——

*) BrpoueM, anajoruunbii $akT Bepen M. AAA npoussoabhbix HC-
TpaMMaTHK — cM. yupaxueHue 3.5, a).
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YTo TpH MOGOM N IJis BCSKOTO JepeBa BHIBOJA LENOYKH
anb™ cOOTBETCTBYIOLLASl CHCTEMA COCTABAAIINX Oyner co-
JepxkKaTh I[OCHELOBAaTENbHOCTb COCTABJAAOMUX 21, ..., 2
Takylo, 4to: a) h == ¢-2n, rie ¢ — KOHCT4HTa, 3aBHUCAIIAS
TOJNLKO OT rpaMMAaTHKH; 6) 2; = aFiph, npuueM k; — ki =
= l;—li;n>0 gaa scex i=1, ..., h — 1. Oanako wus
ycaoBusl 6) BBITEKAET, UTO AAHHAS NOCJAELOBATENbHOCTD SIB-
JsieTCsl THE3IOM.

Temeps HaM ocCTaeTcsi HCCAELOBATH CTPOEHHE MHOKECTB

Ly (I u LX) (cMblcA 3THX 0GO3HAUEHHH SICEH MO aHa-
JOTMH ¢ BBeJAeHHBIMH Ha ctp. 61). Kapruna specv cxoxna
¢ To#, KoTopasi GElJIA MOJYUYeHa HJIs TJAYOUHBI: UMEET MeCTO

Teopema 7.6. Haa awboi B-epammaruxu T u aro-
6020 narypassvrozo uucra k muoxecrsa Ly (I) u Ly (T)
“agasr0Tca A-asvikamu. boaee To20, Oan scakoi B-epamma-
Tuku T 1 8CAK020 HATYpasbH020 k MoxHO nocrpours A-

‘ [ X
epammaruru, noposcdaroujue Ly (T')u Ly (T') coorsercraento.

JokazaTeabcTBy. npennoiieM JeMMy. Byrem HasbiBaTb
BcnoMoraTensublit cumBoa A B-rpamMmmatuku I' cawmo-

BCTAaBJAAWIIUMCSHA, €CJAH HMEIOTCA TakKue HENYCThie ile- :

nouku & u 1, uto A - EAn. B-rpaMMaTHKy, V KOTODOii Het
a , v

CaAMOBCTABJISIIOINUXCA CHMBOJIOB, Ha3oBeM b-rpamMmarTu-
KoH,6e3 caMOBCTaBJAEHHU 4.

J}’e mMmma 7.3. Haa scakod B-epammaruxku 6e3 camo-
BCTABACHUS MOXCHO NOCTPOUTL 3KBUBAACHTHYIO el A-epam-
Maruxy.

HNokasateabctBo. Ilyetb I'=(V,W,/,R) — b-

rpaMMmartuka 6es camoscrasieHust u p == w(W). Kaxos 6bl -
uu 6bin cumBoa A=W, us A He MoryT GBHITb OZHOBpe- °

MeHHO BBIBOAMMEI Lenouku Buja §A u An, rae £ % A, 1
= A; u ecau, Hanpumep, A —EA, £ %= A, T0 £ He couep-
T

xKHUT Bxoxienuit A. ITostomy, B dHacTHOCTH, ecidu p == I,
T. e. W=={I}, to I" apaserca aubo mpasocToponHuei, au6o
JIEBOCTOPOHHEH JIMHEHHOH TrpaMMaTHKOH, H MOXKHO [O-

CTPOWThL SKBHBAJIEHTHYIO eH aBTOMAaTHY TIPaMMaTHKY

(ctp. 169). IlycTh yTBepxkieHUe NOKa3aHO AJd TPaMMaTHK

C MeHee ueM p BCIOMOTATEJNbHBIMH CHUMBoOJaMu. Ilycts ans
onpejeneHHOCTH R He COAep:KHT mnpaBua Buga [ — Ig, -

£ 5= A. ConocraBuM Kaxaomy cumBoay A e W HOBBIH cuM-

Bon A u mnosoxuM W = {4|A = W}. Tlonoxum panee
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I =(VUW-—{l}), W,I,R), rie R COCTOMT u3 BCEBO3-
MOMKHBIX TPaBUJ BHIA a — @B taknx,ut0 A > 9B =R, 1
npaBua BuAA I — 4 Takux, uto [ —> P &= R U | He COAEPKHUT
sxoxjeHul I.. Kpome Ttoro, nis kaxporo A = W —{I} 6y-
gem moaarate 'y =(V,W—{l},A,R}, rtne R’ noay-
yaeTcs M3 R U3BATHEM NPaBUJ, COJNEPKAIMX B JEBOH HIAH
npaBoit yactu BxoxpaeHus I. Jlng kaxnod rpamMmaTike I'a
MOKHO 110 MHAYKTHBHOMY IPEIIIOJNOXKEHHIO MOCTPOHTH 3K-
BUBAJIEHTHYI0 el A-rpaMMaTHKy, H TO e BepPHO AJs mpa-

BOCTODOHHEH JIMHEeHHOH rpaMMaTHKH I, OlHAKO NOCKOJIBKY
B Uernouykax BEIBoxa B I, HauuHAaolIerocss cHMMBOJOM [
3TOT CHMBOJ MOKET CTOSITb TOJbLKO Ha TOCJeIHEeM MecTe,

asplk L(T') mosywaercs us L(T') moacTaHOBKO# BMecTo
kaxaoro A = W — {1} a3vika L(I'4), 1 MBl MOXKeM BOC-
MoJIb30BaTLCS TeopeMoH 5.4.

HoxasareanbcTBo TeopeMhu 7.6. Ilyers I' =
= (V, W,I,R) — B-rpaMmatuka. Mbl MOXeM CYHTaTh, YTO
oHa He wMeeT npaBusa Buaa A—B, B=W. Kpome toro,
HaMm ymoOHO OyxeT moJaraTh, YTO OCHOBHBIE CHMBOJIBI
MOTYT COJI€pXKaThCs JHIIb B NPaBbIX YacTsiX NPaBW/JI BHAA
A—a, a =V, 1elCTBUTENbHO, €CAH BBECTH AJS KakAOTO
a & V «1BOHHHKa» — HOBLIH CHMBOJ @, 3AMEHHTb B NPABHIX
yacTaX Bcex mpaBua u3 R He Buma A —a, a = V, Bce BXOXK-.
NeHHs OCHOBHBIX CHMBOJOB BXOXKIEHHSMH MX «IBOHHHKOBY»
1 106aBUTh K R BCEBO3MOMKHBIE NPABHJIA BHIA d — @, TO 3TO
He U3MEHHT HM IOPOKJAaeMOr0 IrpaMMATHKON f3blKa, HH €€
CTeleHW THe3J0BaHHS, HH CTENeHH CaMOBCTABJEHHS.

Bsenem tenmepb nus kaxporo cuMmposa Ae W b(k 4 1)
HOBBIX cuMBOJOB: AH. ¢ («jeBele Heyray6JsioniHe» CHM-
BOJBT), AWY:i («yeBnle yrayGamomue»), ATHL? («mpaBhie
HeyrayOJsiournes), AY.: (<<npaBb1e yray6adamwomues), AC ¢
(«cpeguue»); sgecr 0<Ci<Ck. Kaxpgomy npasuay A—>

—BE, ... E;D, rne B, El, ..., E, DesW, s>=0, comno-
cTapum 5K HOBBIX IpaBUJL: o
AJ‘IH,;_>BJ'IH, iEIC, i+ EE’ i+1 [Ty, i+1

ITH, ¢ i i [ TiH, i
A BJ'Iy, t+1E?, i41 .. Es, L+ID
Jy, .
A i=0,...,k—1.
Any, i BJIH, iEC, i+1 C l+1DHH i
—> 1 e,

C)
A% ‘ ]
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Kpome Ttoro, xaxiomy mpaBuay A—a, rie a<V,
CONOCTaBMM BCEBO3MOXKHHeE npaBuja Buia AP-i—a, rae

b=JIH, JY, IIH, ITY, Cu i=0, ..., k.

Ionoxum rtemepp IV=(V, W', I® % R"), rne W’ co-
CTOMT H3 BCeX HOBBIX CHMBOJIOB H R’ — H3 BCeX HOBBHIX

HpaBUJI.
M3 camoro BHZA HOBHX NPaBHJ] HENOCPEJICTBEHHO
ycMarpuBaercs, yto npu JwoboMm { =0, ..., £ — | uenouxka,

suBoguMas B IV us cumposa A™. ! coorsercTBenno AMH.Z
MOKET COJEPXaTh BXOXK/AEHHE TOTO ¥e CHMBOJIA TOJBKO Ha

InepBoOM, COOTBETCTBECHHO INOCJIEAHEM, MeCTe; CHMBOJbBI Xe ;

AW i ATV, i ACE (=0, ..., k), a Takxke AH. kg AIH &
He ABJAIOTCA JLaxe LuK/IMueckuMM. Ilosromy IV —rpawm-
MaTvka Ge3 caMOBCTaBJeHHS, H IO JeMMe 7.3 MOXKHO IO-
CTPOHTb 5KBHBAJEHTHYI0 el A-TpaMMaTHKY.

BcnoMHUB HMHAYKTHBHOE ONpeLesieHHe CTelNeHH THe3no-
BaHus coctaBasgomell (crp. 289), MoxHO Ge3 BCAKOro Tpyna
NOKa3aTb HHAYKLIMeH 1o i, yTO B JIOOOM JepeBe IOJHOI0
BhiBoga B - IY cTenmenb THe3A0BaHMS KaXJAOH COCTaB-
JSIONIEH, «NPOUCXONSAIIEeHd» OT y3/7a, MOMEUEHHOTO CHMBO-
JIOM ¢ MHJEKCOM [, PaBHa {; MO3TOMY CTEleHH THe3/JOBaHHs
JepeBbeB TOJIHBIX BHIBOJOB B I (TOuHee, OTBEUAIOIIMX MM
CHQFeM COCTaBJ/SIOIINX) He MPeBOCXOAAT k. B To xe Bpe-
Ms, ecid B JepeBe BhBoAa B I JIMIIMTL BCe CHMBOJILI-
MeTKH HHIEKCOB, NOJYYUTCH AepeBO BbiBOJAa B I', HMeoiee,
OUEBHIHO, Ty e CTeHeHb THe3/(0BaHHS; CJeJOBATE/bHO,
LI = LY (T). C npyrofi CTOPOHEL, JErKO [0Ka3aTh, UTO BO
BCSIKOM JiepeBe MOJHOrO BbiBoJAa B I', cTemeHb rHe30BaHHs

KOTOpPOTO HE€ TIPEBOCXOAHT k, MOKHO TaK CHaGIUTb CHMBO- °

JIBI-MEeTKH HHJAEKCaMH, yTOOHI NOJYUYHJ/IOCE AE€PEBO IOJHOTO

BeiBofa B IV (clefyeT MpPHNMUCHIBATD HHIEKCHl «CBEPXY

BHH3», NePeXoisd OT KaXJOro yaja K MOJAYHHEHHBIM eMy).
Orciona Ly () = L(T).

3aifiMeMcsl Temepb CTENeHbIO CaMOBCTaBieHHs. ITycTb |

W= {H,, ..., Hp}). Kaxaomy A=H;, =W wmwp comno-

CTaBHM CHCTEMY HOBLIX CHMBOJIOB, KOTOpPGLIE 6Yﬂy’l' 3amnu- |

81 oo Sp
coiBaThea B BuUge AP|,
I e dp

ny, G s;j=01;, {;=0,..., k (CoxepxareibHblii

.>, rae 'b = JIH, JIVY, IIH,
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cmbicn ‘b — TOT 3Ke, 4TO M B MEepBOH uacTH [AOKa3aTelb-
cTBa; i; O3HadaeT «CTelneHb H;-CaMOBCTABJEHHSI» COCTAB-
Jasolied, NPOHCXOAAIleH OT yama ¢ Metkod A, T. e.
pau6GoJablIyI0 IIyOHHY THe3ZAa, BCe WIEHBl KOTOPOrO «IPOHC-
XOMAT» OT Y3JIOB C MeTKOH H; u comep:KaT JaHHYK COCTaB-
JSIOILYIO; §; — BCIIOMOTAaTEeNbHBIH  «HHIEKC TOTOBHOCTHY,
CMBICT KOTOpOro OyneT sceH H3 ganbHeiimero.) /[lanee,
KaxjaoMmy npasuny r=A—->we=R, rage o =BE ...
... ED, B, Ey, ..., E, D= W, s=0, 6yzer comnocras-
JISITBCSL CHCTeMa HOBBIX NMPaBHJ, KaXKJ0e H3 KOTOPHIX OTJ/IH-
yaeTcs OT fr TOJbKO HaJuuueM HHAeKca b u MaTpuubl

Sy -.- S

(l.l i") NpH Ka)KJOM BXOXKJAEHUH CHMBOJA B JIEBYIO U
1 LA p

NpaBy YacTh; IPH 3TOM B JIEBOH 4aCTH BO3MOXKHBI JIOObIE

KOMOUHALHM HHAEKCOB H MAaTpHI, a B NMPaBOH HHIEKCH U

MaTpHUBl BEIOUPAKIOTCS CJAEAYIOMMM 06pasom.

I. 3naveHne 'b AJas KaxXIOro BXOXKJEHHS CHMBOJA B o
BbIOHpAETCAd B 3aBUCHMOCTH OT PAaCIIOJNOXKEHHA 5TOTO BXOXK-
IeHUsd H OT 3HAUEHHs] TOTO Xe HHAekca nmpu A TOYHO Tak
’Ke, KaK B MepBOfl yacTH N0KAa3aTeJabCTBA.

II. TlpaBuia BeIGOpa 3HAUYEHUH S

1) Hns Bcex cpenHux BXoxAeHHd s;=1 (j=1, ...

S p).

2} Ecnmu A = H; win 3Hadenue s; npu A pasHo 0, ToO
Heyray6Asione JeBble W NpaBble BXOXK/IEHHS CHMBOJIOB B
® [OJNy4alOT 3HAUEHHs Sj, paBHbie 0, a yray6Jasiouine —
paBHble 1.

3) Ecnu A = H; u 3Hauenue s; npu A pasHo 1, TO Bce
BXOX/IeHHS1 CHMBOJIOB B @ MOJY4alOT 3HAuYeHHs §; pas-
Hble |.

[11. TIpaBusa BLiGOpa 3HAUEHHH i;:

1) Ecau A = Hj, To 3HaueHus i; A1 TeX BXOXKJACHHH
CHMBOJIOB B ®, IL1d KOTOPHIX §; = 0, TaKue xKe, Kak AJA
4, a paa Tex, A KOTOPBIX §; = |, — Ha eQuHULY GoJblIe.

2) Ecau A = H;, To /s Bcex BXOXKAEHHH CHMBOJIOB B
© 3HaueHHs i; Takue Xe, Kak aus A.

Ipu srom, ecniu A = H; u 3HaueHue i; ajas A paBHo &,
TO Te U3 ONHCAHHBLIX BhILIE MPaBHJ C COOTBETCTBYIOLLEH Je-
BOH yacThlo, y KOTOPHIX B NPAaBOH YaCTH HMEIOTCS BXOXKJe-
Hust H; co 3HaUeHMSAMH S;, PABHBIMH |, H3BIMAIOTCH H3 YHC-
J1a CcOmocTaB/AEMbX NPaBHJ.
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KpoMe ToOro, KaxioMmy upasujy Buga A->a, Tle
asV, comnocraBiasieM BCeBO3MOXKHble [NpaBHJa BHA3
. Sl -.-Sp . : '

Abi S—sa

I oon i i

.a e

ITosnoxum I"=<V, W, IC<O 0), R’>, rfie W/; co-

CTOMT M3 BCEX HOBEIX CHMBOJOB H R’ — H3 BCEX HOBBIX
IIpaBHIIL

W3 npuBefeHHOTO TOMBKO YTO OMHCAHHS HOBBIX MpPABHJ
JIETKO yCMaTpHBaeTcs, 4To:

a) ecam  JeBag  yacThb  [paBuia HMeeT BHJ

{81+ Sp )
Hj ; ; | TO Y BCEX BXOXJEHHH CHMBOJOB B npa-
I o o p .

BYIO 4acTb, KPOMe MepBOro (Takxe mMelomiero JIH B kaue-
CTBe 3HaueHHst b) 3Hauenus [; Gosblle, 4eM B-JeBOH uac-

TH, a 3HAYeHH: i1y «ovy Lj=1y Lj+1, ..., ip TAKHe XKe; 6) Aad
. St Sp

npaBus ¢ JeBoil uwacteo Hj ; ; | paccmorpenue

= - l LI p

CHMMeTPUYHO; B) ecJH JieBasg 4acTb HMeeT BHA

oSt e Sp
Hy (i ; |»TRe b paeuo JIY, I1¥Y uau C, To B npapoi
1 .o p .

YaCTH NepBoe U MOCJefHee BXOXKAEHHS CHMBOJIOB HUMEIOT B
kauectBe dnavenui 'b JIH u [1H coorBercTBeHHO, U 3Haye-
HUd i1, ..., ip Y ITHX BXOXKJAEHHH Takue ¥XKe, KaK B JeBOH
YacTH, a V CPeAHHX BXOXJeHHH 3HaueHus i{; Gojblle, ueM
B JIEBOH 4aCTH, H 3Ha4YeHUs] OCTaJdbHBIX [ Takue xe. Orcio-
Ja, B CBOIO oyepejb, SICHO, YTO CHMBOJIBI, IJIsT KOTOpbIX b
paBHo JIY, TIY uau C, He IMKJIHYeCKHe M YTO B LENOUKE,
BBIBOJUMOE W3 CHMBOJA, Ajs KoTtoporo b = JIH (coot-
percrBeHHo ‘b == [TH), BxoxjaeHue TOro xe cHUMBOJa MO-
JKeT CTOSIThb TOJBbKO Ha MepBOM (COOTBETCTBEHHO MOC/Ee[-

Hem) Mecre. Takum obGpasom, IV ecTb rpamMmaruka Ges

CaMOBCTaBJIEHHUSI.

HerpynHno, nanee, moxasarth, HCXOAA ONsITb-TAKH H3 ca-
MOIO Ompejie/ieHHs] HOBBIX NPaBHJ, 4YTO €CJAH o — NPOU3-
BOJIbHBIE y3eJ JepeBa [MOJHOrO BhiBoga B IV, B — ysen,
NOAYMHEHHEI} a, f,; — «cTeleHb [;-CaMOBCTaBJICHHSA» y3Ja
o (T. e. HauGoJsbluad. ry6yHa THe3ja, BCe WIEHB KOTOPOTro
«IPOHUCXOAAT» OT Y3JIOB, HeCyLHX HOMeTKy fH;—c pasupr-
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MH, BooOIle rOBOps, UHJAEKCaMM M MATPHIIAMH, —H COJEp-
AT COCTABJSIOUYIO, «MPOHCXOAALNYIO» OT o) H Igj—
«crenenb Hj-camoBcTaBJeHHS» y3naa P, To fg; = fyj, KOraa
3HAUEHHUS {; AJIS METOK IpU o W P paBHbl, M fgj == tg; 1+ 1
B NPOTHBHOM ciaydae (T. €. KOTAa 3HaueHHe {; /s MeTKU
npu P Ha eAMHHLY GoJble, ueM A1 MeTKu npu a). Orcio-
Ja OUeBUAHON HHAYKIHEH MOJydaeTcs, uTO MaKCHMyM «CTe-
neHeil' H j-caMOBCTaBJIEHHSA» Y3JI0B JepeBa IOJHOTO BHIBOAA
B IV, B3sTHI 1O BceM y3JaaM u 10 BceM j==1, ..., p, pa-
BeH HauboJsblieMy K3 3HaueHHH iy, ..., {p JJAS METOK B
yanax JaHHOTO AepeBa, TaK 4TO HU JJisl KaKOro jepesa
MOJHOTO BhiBoZa B IV 3TOT MakCUMyM — O0603HAuMM ero
M — He MOXKeT MPeBOCXOAUTEL K. B To Xe Bpems, JHIIHB B
TAKOM JepeBe BCe CHMBOJIBI-METKH HHAEKCOB U MaTpHul, MO-
JyudM JlepeBo moJyHoro BhiBoAa B I', creneHb camoBcTaBie-
uusg koroporo paBHa M. Ilostomy L(I")QLE(F). C npy-
rofi CTOPOHBI, HETPYAHO NOKa3aTh, YTO B JA€peBe MOJHOrO
BBIBOia B I', CTElEHb CAMOBCTABJEHHS KOTOPOro He [pe-
BOCXOAMT kB, MOXKHO TaK CHaOAUTb CHMBOJIbI-METKH HHIEK-
caMH M MaTPHIAMH, YTOOH MOJYYHJIOCh AE€PEBO MOJHOTO BHI-
sopa B I”; orcioaa Li (I‘)EL(I‘I). JlokasarenbeTBO 3a-
KOHUEHO.

CnenctBue. a) Hasn awoboi B-epammaruxu T, dia
koropoii @rp (n) oepanuuena uuciom K, moxHo, ecau u3-
gecTHo k, NOCTPOUTL 3KBUBAAEHTHYO el A-epammaruxy.
6) Anaroeuuro 0aa Xr(n).

Ynpaxunennd

7.1. a) TlokasaTh, uTo Jepast ry6uia u pasGpoc moboii B-rpamma-
THKH, TOpPOXKJaiouleli A3uiK JI¥Ka, MaXXOPHPYIOT MOAXOASALIHE JIHHeHbIe
QYHKIIHH. - - -

6) To xe 0Jasi cKOGOYHOTO f3BLIKA.

7.2. Tlokasath, uTo Jepas raybnHa noGofi ofHo3Haunof B-rpam-
MATHKH, NOPOXKAAKIIEH HEABTOMATHBIN A3HIK, MAXKOPHPYET MOAXOMAALIYIO
auHefinyio GYEKIHIO, : ’ )

7.3. [TokasaTb, uT0 AAR- npou3BoabHbIXx B-rpammarnk I'i u I's MoxHO
nocrponts B-rpammatuky T, mopoxpatomywo sseik L(I1)L(I2) u Takyio,
gro Dp (n) << max (@/IJ‘I (n), @/Prf (n) ) S ’

7.4, OnpefeauM <IeHTPaJbHYR IYGHHY» M «KPAeBYIO LiyOHHY» Ille-
noukn o & (V U W)* cooTBercTBeRHO Kak HauMeHbluee  3HauyeHHe JEBOR
u npasoft rAyOMHB ® M Kak HauMeHbluee YHCJO 7, AASl KOTOPOro @
NpeficTanuMa B BHAE 01X, A€ x & V* u ||+ |w2| = n. danee o6uiu-
HBIM CrocoGOM ONpefeNHM UeHTPAJbHYIO H KpaeBylw TiyGHHY rpamMMa-
THKH. ' «
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[Toxasats, uTo Aast LEHTpPANbHON M KPaeBofi rayGHHH CIpaBelJIUBH
aHaJIoTH TeopeMhl 7.2

7.5. a) Tlokasats, uro aas mo6oit HC-rpamMatikn [ m mo6oro
IefcTBUTENBHOrO uMcaa ¢, 0 << ¢ << 1, MoxXHo nocrpoute HC-rpamma-
TRy I, skBuBanentnyio I' u Takyio, uro 07/{5, (n) < en.

6) MoXHO JIM PacnpoCTPaHUTL HA CIYuall NPOH3BOMBHBIX HC-rpam-
MaTHK TeopeMmy 7.4?

7.6. TTokasars, uto aas moboro k=1, 2,... u moboro [ =k + 1,
k42, ... MoxHO moCTpOHTL takyio B-rpammaruky T, uro L(D) e
E.‘?,ﬁ_H (B) — Q,Ie (B) u npu srom [o(T) = L.

7.1. a) Tlokasats, uto eciu A — BricOTa JlepeBa NONUMHEHHS, COrJa-
COBAHHOTO C HEKOTOPOH CHCTEMOH COCTAaBJSIOIMHX TYCTOTH { (T. e. Ta-
KOff, uUTO TyCTOTA4 COOTBETCTBYIOIIETO HepeBa COCTABJAIIINX paBHa n),
TO p << A

6) IMokasats, uto mns B-rpammatukn T Toria u TouBKO TOrfa cy-
mecTByer (0 MoXeT GHITh MOCTPOEHA) CHJBHO (COOTBETCTBEHHO cna6o)
sKkpHBaJeHTHas el Jl-rpaMmatnka G orpaHMYeHHON BBICOTH, KOrJa aK-
THBHAs eMKoCTb I' orpaHMuena KOHCTaHTOH (COOTBETCTBeHHO L(T) saB-
asierci OAE-s3pikoM). Ouennts 3aBHCHMOCTD MeXJy aKTHBHOH eM-
koctbio I' u BeicoTOH G.

7.8. Tloctpours B-rpammaruky, nopoxaawninyo asuik {anh” | n =
=1, 2, ...}* u Takylo, 4TO ryCcTOTH JlepesbeB BLIBOJOB B Hell He mpe-
BOCXOIAT IBYX. :

7.9. Tlokasare, uro ecan B-rpammaruka T' o6.1aKtaeT TeM cBOACTBOM,
uTO Aas Kaxjoh uemoukn uz L(T) Hafimercs IepeBO TOJHOTO BLIBOKA
B I, rycrota koTOpOro me mpeBocxomut k£, rae k — nocrosiuuas, sasu-
camas toapko oT I', 1o aast T' MoxHO mocTpouts 9KBUBAJICHTHYIO el
B-rpammatuky I, B KoTOpO#f rycToTH BCex JIepeBbEB BBIBOZOB OrpaHu-
YeHHBl TeM XKe uHcaoM R [Quxosckui 1972 (6)].

7.10. a) O6o6wwuts nemMmy 7.2 na CJIyYa#l MPOM3BOALHLIX B-rpawm-
MATHK. . .

6) ﬁsmeﬂmb OIpeNesieHHe IYCTOTH TaK, 4To6H seMma 7.2 (B dop-
MYJIHDOBKE, NPHBE/IGHHOA B TeKcTe) Gbila CHIPABEANHBA A5 TPOH3BOJb-
Htx B-rpaMmartuk. '

7.11. TlokasaTh, uTO akTHBHAA eMKOCTb UTepalMOHHO-HHelHON rpaM-
MaTHKH He NPEBOCXOMHT IBYX.

3ameuaune BMecre ¢ ynpaxuenuem 5.28 OTCIOfa CAELYeT, uTO
K78CC HTePAlHOHHO-JIHHeAHLIX SI3LIKOB ABJSETCS COGCTBEHHHIM HOMKIAC-
COM KJacca 9,’5 (B).

7.12. TokasaTsb, uro: .

a) kracc OAE-513bIKOB 3aMKHYT OTHOCHTENBHO YCeyeHHO} uTepaun;

6) HH OXMH H3 Kiaccos 9,’,2 (B) orHocuTessHO yeeuenuoh HTepanuy
He 3aMKHYT. :

7.13. Hasosem rpammartuky KOHTEKCTHO-HEYKOpPauYHuBaIo-
I e, ec/N KaXJA0e ee NpaBWJIO MMeeT Rux xXpy = x"by’, rme o = WU
Uwvuwyw, yvaeWwUuwwuy W)W U{A); x, 9,2,y = V*, [x]<<
<|¥|; |yI<<ly’l (V u W — coorrercreenno OCHOBHOH M BCIOMOra-
TesibHBIA caoBapy I'). Tlokasats, uto nas moboi KOHTEKCTHO-HEeYKOpauH-
Batoweli OAE-(OAEB-) rpammatuku T' Takod, uro I (n) < &, coorset-

crBerHo o (T') <<k, MoxHo nocTpOnTD SKBUBaJIEHTHYIO et B-OAE-(OAEB-)
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rpaMMaTHKY [, Takxe ynopneTsopsmyio yenosHio [p (n) < &k, cootser-
crserno lo(T) << & [dukosckni 1972 (6)].

7.14. Hafitu HeoGXO/UMOe H NOCTATOUHOE YCJOBHE PaBEHCTBA HYJIO
cTENeHH THe3TOBAHUS TPHBEAeHHOMN y;mnﬂm%meu B-rpl_eIzMMamm.

7.15. [Toxasatb, uro aas ¢yukupii Op (n) 1 Op (n) (c1p. 84)
HMEIOT MECTO aHANOTH TeopeMbt 7.6. . )

7.16. TlokasaTb, 4o B J100o#t B-rpaMMaTHKe, MOPOKIAIOIEH HEMH
uefiHbIfl A3BIK, H3 HAYAJbHOTO CMMBOJA BBIBOJHMA LENOYKa, cOAepiKalas
He MeHee JABYX BXOXKJEHHHl CaMOBCTABJSIOIIHXCA CHMBOJIOB. [Ykasanue.
HcnoabsoBath ynpaxuenue 5.21,6).] . i

7.17. Moxasatb, uro pasbpoc moGoA OAHO3HAYHON DB-rpaMMaTHKH,
nopoxjamiiel HelHHeAHBIA A3bIK, MaXKOpHpYyeT NMOAXOAALLYIO JHHEHHYIO

¢ yHKIHIO,
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HEPASPEWIUMBIE AJITOPUTMHUYECKHE
NMPOBJEMbDI

§ 8.1, IlpeaBapuTeabHble 3aMe4yaHHs

[Tpu u3yueHHH ¢opMa/bHBLIX IPAMMAaTHK, KaK H MHOTHX
JAPYTHX MaTeMaTHYeCKHX OOBEKTOB, HEPEAKO MPHXONUTCA

CTQJIKUBATbCA € TaK Ha3blBaeMbIMH MaCCOBBIMH NpobJeMa- -
Mu. MaccoBaa npo6;eMa — 3TO COBOKYMHOCTb OJHOTHIHBIX

3ajay, CBSI3aHHBIX C KOHCTPYKTHBHBIMH 00BeKTaMH HEKOTO-
poro 4YeTko OIPEAENEHHOTrO BHAA, NPHYEM KaxKaas <«HHIH-

BHAya/lbHAsS» 3a7aya COCTOMT B IOCTPOEHHH IO 3aJAHHOMY

06beKTy B APYroro KOHCTPYKTHBHOro o6bexTa H, umMeroero,
BOOOIIEe TOBOPS, HHOH BUA. B BecbMa pacnpocTpaHEHHOM ya-
CTHOM cJyuae TpebyeTcs y3HaTbh, 06/1afaeT JH E HEKOTOPBIM
cBOligTBOM; Torjga o6bekT H moJikeH 6bITh OJHOH Y3 IBYX
koHcTaut 1 u 0 (und, €CIH YrOAHO, <HCTHHA» H <«JIOKb»),
HHTEPNPETHPYEMBIX KaK yTBepxaenusa «E obmagaer jaH-

HBIM CBOHCTBOM» H.«H He o61ajnaeT JaHHBIM CBOHCTBOMY» .

cooTBeTcTBeHHO. PelneHde MaccoBoil mnpo6JeMbl HIIETCH,
KaK NpaBu/o, B BUJE aJITOPHTMa, I[O3BOJSIOUIEro AJIs
KaXkJa0ro o0beKTa E 3aJaHHOTO BHJAA MOCTPOUTH COOTBET-
crByouuii 06bvekT H; nmosromy maccobble npoGaeMbl 4acTo
Ha3biBaloT aJTOPHTMHUYEeCKHMU. Ecan HyxHBIE an-
FOPHTM CYUIECTBYeT, TOBOPAT, 4TO JAHHAs alropUTMHYECcKast
npoGjeMa pa3pelrnMa, €CNH HeT — 4TO OHAa HEepaa-
pemwuma. (FoBopaT Takxke «mpobieMa aJTOPHTMHYECKH
paspelsMa», COOTBETCTBEHHO «Hepa3pelluMa».) B ciyuae,

korga Bce E u H siBasitoTcs uenoukaMd B HEKOTOPOM aJ- -

¢daBuTe (uaH AONMyCKaloT 3()(eKTHBHOEe KOAUPOBAHUE C [10-
MOUIBIO LIENOoueK, YT uMeeT MeCTO B AeHCTBUTENLHOCTH AJd
MOGBIX KOHCTPYKTHBHBIX OOBEKTOB), TpeOyeMbld aJropuTM

§ 8.1] NPEABAPUTEJIbHLIE 3AMEUAHUS 953

MOXKHO, B cHay Te3uca Yepua, Tounee, «resuca Tooppara —
Yepya», NMOHHMAaTb KaK JlD-MauiuHy, KOTOpasi BLIUHC/ASET
(YHKUHIO, ONpEJe/ieHHyl0 Ha BCeX Lenoukax = 3aJaHHOrQ
B2 ¥ NPHHHMAIOLIYI0 Ha KaXA0f M3 HUX 3HaUeHHe, paB-
poe cooTBercTByOmell menouke H. Brpouem, npu mokasa-
TeJbCTBE  Da3pPEILUMOCTH  JTOPHUTMHYECKO#  mpoGiaemst
oOBIUHO OrpaHHUYUBAIOTCS yKasaHWeM MpHHIMNA paGoTH aJ-
TOPHTMA, He TNPHBOAS NMOCTPOEHHS COOTBETCTBYIOLIEH Mallu-
ubl ThIOpHHTA (MM DPEKYDPCHBHOH cXeMbl, HOpMaJbHOIO aJ-
ropudMa H T. I.), OCKOJABKY TaKOe IOCTPOEHHE, KOJb CKO-
po a/JTOPUTM AOCTATOYHO SCHO ONMCAH, He MpeNCTaBJseT
TpyLHOCTeH *), HO NpPH J[0Ka3aTelbCTBE  HepaspelHMOCTH
HeoGXOUUMO YCTAHAB/IHBATb HMEHHO  HECYIleCTBOBAHHE
Hy:KHO MamvHbl ThlopuHra (HJIH 3KBHBAJEHTHOTO MeXa-

HU3Ma 4eTKO Oolipele/ieHHOIO BHIAa, HANIPUMEP peKprPIBHOI?I

CXEMBI).

B npenpiayiieM H3/a0XKeHUH Mbl HEOJHOKPATHO BCTpE'—Ia—
JHCh C aJTOPHUTMHYECKUMH TpobjeMaMy, HONYyUaBIIHMH [MO-
JToxKUTeNbHOE pemieHne. Cloga OTHOCATCH BCe YTBEPIKIACHHS
0 BO3MOXKHOCTH JJIl BCSIKOfl rpaMMaTHKH HJIM MAllHHbl He-
KOTOPOFrO CIELHa/JbHOr0 BHAA INOCTPOUTH 3KBHBAJIEHTHYIO
rpaMMaTHKy MJH MAalIUHY APYroro CHelMaJbHOTO BMAa, O
nepectpoiike BbIBOAA # T. n. HamomHUM TakXe 06 aJro-
pUTMe, NMO3BOJAKLEEM MO JI000H HeyKOpauyHBalolleHd rpaM-
mMaTuKe I' u JI060# ILelOUKe X B OCHOBHOM CJOBape 3TOH
rpaMMaTHK{ pacno3HaTh, NPUHAANEXKHT Ju x sA3blky L (T)
(§ 3.3), u 06 anropuT™Max JJs pacno3HABAHUS MYCTOTH H
KOHEYHOCTY $I3bIKa, NopoxaaeMoro B-rpammatukon (§ 4.2).
B macrosiiell e raaBe Mbl COCPEIOTOUYMM BHHMaHHE Ha
Tex aJropUTMHYecKHX- Opob/jemax (Kacamwlluxcs rpaMma-
THK), KOTOpBIE PelIaloTCs OTPHLATEAbHO.

[Tpo6sembl, ¢ KOTOPBIMU MBI O6yleM HMeTb A0, MOXKHO
paszesuTh Ha ABa THNa: K nepBoMy THNY NpHHAAIEXAT
npoGiaeMbl PAcHO3HABaHUA HUCTHMHHOCTH INIPEAMKATOB, OMpe-
IejleHHHIX HA rpaMmatukax. Ilo Gosbliell wacTH, HO He
Becerpa, peus OyneT WATH 06 OJHOMECTHBIX NpeiuKaTax, T. €.
O cBoficTBaX rpaMMarHK; B clydyae MHOTOMECTHBIX Ipe-

JAUKaTOB €CTeCTBEHHO rOBOPHUTH 06 OTHOM EHHUSA X MEX1y
—————

*) BosMmoxuEl, BooGlie ToBOps, M HEKOHCTPYKTHBHHE [O0Ka3alelb-
CTBa CymecTBORaHHS aJrOpPHTMa, He [aloUlMe crnoco6a ero MOCTPOHTH,
Hanpumep; uyreMm NpUBEJENHA K MNPOTHBOL €UHIO YTBEPXKIAGHHA O Hepaa-
PeluMocTH COOTBeTCTBylow,eH npobJieMbl.
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rpammartukaMi. [1ycTe 7~ — HEKOTOPHIH KNacC rpaMMaTHK H.

npeaukatr P(Ty, ..., I'y) onpemenen npas Bcex T4y, ...
..., 'ne 7. Mol 6ynem nasbiBaTh npeaukaT P pacmo-

3HaBaeMB M B Kilacce J, eCJH CYLIECTBYET AaJTOPHTM,.
no3BossloWMA A dbex I, ..., T'neJ” pacnosnarts,
HCTHHHO Ju yTtBepxkneHue P(Ty, ..., T',), m Hepacmo-:
3HaBaeMB M B Kjacce J, €CJH TAKOTO aJTOPHTMa HeT./

"B uwactHocTH, npn n = | 6yaeM roBOpuUTh O pPacCHO3Ha-
BaeMOM

KOTOpble 3aBHCAT TOJbBKO OT HOPOXKAaeMblX rpaMMaTHKaMu

fI3bIKOB; HHA4Ye TOBOPS, MHBAapPHAHTHOCTb IpelUKaTa -
P(Ty, ..., T'x) o3snauvaer, uro wus L(Iy) = L(T{), ...
.o, L(Tn) = L(I3) caenyer P(Ty, ..., Tn)= P(T'], ...
..., I'7). BcAKOMY HHBapHAHTHOMY CBONCTBY rpPaMMAaTHK,'
COOTBETCTBEHHO OTHOILEHHIO MeXKAY TPaMMAaTHKAaMH, ecTe-:

CTBEHHBIM 06p830M CONIOCTAaBJISACTCA HEKOTOpOE CBOHCTBO

S3bIKOB (OTHOIIEeHHe MeXJy f3bikaMmu). Eciam o — Hekoro-:
poe MHBapHAHTHOE CBOACTBO FPaMMAaTHK (OTHOUIEHHE MeX-
Jy rpaMMaTHKaMH) H o' — COOTBETCTBYIOIIEE CBOHCTBO :

SI3BIKOB (OTHOIIEHHE MeXIy sSI3blKaMH), Mbl OOBIYUHO OymeM
BMECTO <« pacno3HaBaeMo (HepaclmO3HAaBAaeMO) B- Kjacce
"> DBOPHTh, UTO o’ pacrnosHaBaeMo (HepacnosHaBaeMmo) B
TOM Xe KJjacce. Tak, pesayabraTel § 4.2 MOryt G6hITh Tenepb
chOpMy/IHPOBAHBl CAEAYIOLUM 06pa3oM: MycTOoTa M KOHey-
HOCTb sI3bIKA paclo3HaBaeMbl B KJjacce B-rpaMmartk.

Bce cBoficTBa M OTHOLIEHHS, HEPACHO3HABAEMOCTb KO- .
TOPHIX OyJIeT AOKa3bBaTbCsi B OCHOBHOM TeKCTe 3TOH rna--

Bbl, HHBapHaHTHHL- [IpuMepbl npo6JeM, OTHOCAINHXCA K

pacrnosHaBaHyl0 HEHHBADHUAHTHHIX CBOHCTB W OTHOIIEHHH,

CM. B ynpaxHeHusx 8.1, 8.2, 8.15.

Ecan HEKOTOpOe CBOUCTBO HJIM OTHOIIEHME pacno3Ha-

BaeMo B KJjacce 7, TO OHO, OYEBHJIHO, pacnosHaBaeMO U B

aoboM Kiacce, coiepxkamemcs B J . O6partHoe, Boobiie .
roBops, HeBepHO *); HHXKe Mbl YBHIMM, HalpHMep, 4TO B

*) Onnaro ecqH [Ba KJacca TPaMMAaTHK «3(P(PEeKTHBHO SKBHBAJEHT-

HBI», T. e. AJs Ji060k rpaMMaTHKH OJHOI'0 M3 3THUX KJIACCOB MOXKHO mO-
CTPONTL 3KBUBAJIEHTHYI) FpaMMaTHKy APYroro. kJjacca, To U3 aJropuTma,

pacnosHawlero Kakoe-au6o HUHBAPHAHTHOE CBOACTBO B OJHOM H3 STHX °
KJI1acCoB, HEMeIVIEHHO IoJy4daeTcs COOTBeTCTBleLﬂHﬁ aJaropuT™M AndA Apy-

roro (cp. ofuiee 3aMeualiMe B KOHIE Hacrosimiero maparpacda).

(HepacnosHaBaeMoM) CBOHCTBE.
HauGosiplinfi nHTEpEC NpeACTaBASIIOT HHBAPHAHTHH €
CBOHCTBA H OTHOLIEHHMS, T. €. TaKHe CBOHCTBA H OTHOLIEHUs, .

§ 8.1 MPEABAPUTENBHBIE 3AMEYAHUSA 285

kaacce HC-rpaMMaTHK MycTOTa M KOHEUHOCTh SI3bIKA YXKe
Hepaclo3HaBaEMBl.

B panbHeHnieM HaM OyIeT mose3eH TaKxkKe CAeLyIOIIUH
TepMHH: Mbl OyJeM HasbiBaTb CBOHCTBO fA3BIKOB HET p H-
puHaJbHB M B HEKOTOPOM KJjacce SI3LIKOB, €CIH cpeiu
SI3BIKOB 3TOI'0 KJacca MMelTcs Kak obJajaiiue, Tak U He
obaanawliie JaHHLIM CBOHCTBOM.

[IpoGamemel BTOpOro Tumna (GOpMyJHPYIOTCA CJeLyIOHM
o6pasoM. Ilycte V — HekoTopuifi cioBapn, J — Kiace
rpaMMatik ¥ P(L, xi, ..., Xp) — NpeIuKaT, oOnpeaeseH-
HBIA [IJI1 BCeX A3bIKOB L, NOpoXKJZaeMHX [IpaMMaTHKaMu
k1acca g ¢ OCHOBHHIM cjoBapeM V, u Bcex LENOYEK Xy, ...

., Xn & V¥ CraBurcs BOIPOC: CYLIECTBYeT JIU ajJropUTM,
NI03BOJISIIOMUE Mo Jio6oH rpammatuke I' = J° ¢ OCHOBHBIM
ciaoBapeM V u JIOGBIM fi LENOYKaM X1, ..., ¥n & V* pac-
M03HATb, HCTHHHO JH yTBepxaehue P(L(T'), X1, ..., Xn)?
(«O61iias npoGaema pacnosHaBanust P B knacce 77».) Pux-
cupoBaB rpaMMaTtuky e g ¢ OcCHOBHBIM cjaoBapeM V,
MOXKHO IIOCTABHTb JAPYro#f Bompoc {(«npob/jeMy paclno3HaBa-
wust P opas % uam «uacTHyio 1npo6JeMy pacno3HaBaHUA
P»): cymiecTByeT /i aJrOPHUTM, IO3BOJSAIOLHN 10 JMIOOBIM
HenoykaMm Xy, ..., X, &V pacno3HaTb, HCTHHHO JIH
P(L(TY), x1, ..., xn)? M3 Hepa3pemuMocTu yacTHO#i mpo-
G/eMbl pacrno3HaBaHHs P xoTa Obl A/ OJZHOH TPaMMATHKH
Kiacca 9~ BHITEKAE€T, OUEBHAHO, Hepa3peluMOCTb ob6ulei
npoGaemsl pacno3naBanus P B 7.

K sTomMy THmy oTHOcaTcA npob/jemMa pacllO3HABaHHA
NPUHALJIEKHOCTH IENOYKH SI3BIKY, MOPOXKAAEMOMY JaHHON
rpaMMaTHKofi, npofjemMa paclo3HaBaHHd 3aMELlaeMOCTH
OJHO} LIEMOYKH HA APYTYIO B fA3blKe, MOPOXKAaeMOM JaHHOH
rpaMMaTHKOM, H T. 1.

3amernM, 4TO OPH (HUKCHPOBAHHH LEMOUYEK Xi, ..., Xn
obmast mpoGiema pacrnosHaBauus P (L, xi, ..., X») mepe-
XOAHT B NpoOieMy MepBOTO THIIA — O PacNoO3HAaBaHHH He-
KoToporo ceofictBa f3bikoB. Hanpumep, ¢ukcupys x B mpe-
IdKate x & L, nonyuaem npobieMy pacrno3HaBaHHs CBOH-
CTBa si3blKA COfEpPKaTh NAHHYIO LEMNOYKY.

B zakmouenne maparpacda cresaeM ORHO MpoCTOe 3a-
MeyaHHe, KOTOpoe OyjmeT upe3BhHYalHO [0JE3HO HaM B
Ranpuefimiem. Ilycte ¥ u B —Kigacchl KOHCTPYKTHBHBIX
00beKTOB, o — CBOHCTBO OOBEKTOB Kiaacca U um p— cBOH-
CTBO 061bekToB Kaacca B. ITycre, nasiee, uMeeTcs aJrOPHTM
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B, MO3BOMAOMWME LIS BCIKOTO @ & A NOCTPOUTH TaKOe:
b(a) =B, uro b(a) ob6nanaer CBOACTBOM B TOrJAa H TOJbs
KO Torzia, Koraa a obsagaeT cBo#icTBOM o. Ecan mpu stom:
CYIIeCTBYeT Takxke ajroputM R, no3BoJAOIMUH NI BCAKO-
ro o6bekra b = B pacnosHaTh, 061aKaeT JH OH CBOHCTBOM:
B, TO ecTb W aJTOPUTM, MO3BOJSIONLUH AJS BCIKOro 0O'beKTa:
a = 9 pacnos3HaTh, o6/afaerT JM OH CBOHCTBOM a (mocTa-
TOYHO IO JaHHOMY @ MOCTPOUTb b(a) M 3aTeM NPHUMEHHTb
K b(a) aaropurm R). ITostomy npu Hanuuuu aJII‘OpI/ITMa;
P HepaspemnMocTb NpoG/eMbl . paclO3HABAHUA @ BJIeUeT
HepaspemuMocTb NpoG/IeMbl pacno3HaBanus f. »

_Ecau onucansbifl  anroput™ P cyuiectByer, Mbl Oy-
A€M TOBOPHUThb, YTO npob/ieMa pPacNO3HABAHUA o CBOlII/IT-
¢f K npobseMe pacno3HaBaHHus f.

Takum o6pasoM, JJsl J0Ka3aTeNbCTBA HEPa3peliuMOCTH:
aJrOPUTMHYECKONR NpobBaeMbl AOCTATOUHO CBECTH K Hel
KaKylo-1u60 IpYTyIo aJropuTMHUUECKY0 NpolJeMy, Hepaspe-’
INIAMOCTb KOTOPOH yKe H0KaszaHa. TouHnee, Mbl yCTaHOBHJIM,
3T0 JJd [po6/eM pacno3HaBaHUSl CBOHCTB; HO TOT e
IIpHeM MBI MOXKeM HCIOJb30BaTh W JAJs HpobieM pacno-
3HABAaHKMsI OTHOIUIEHHH, NOCKOJBLKY OTHOUIEHHe, HampuMep,:
MeXK/AYy IBYMS KOHCTDYKTHBHBIMH OO'BEKTaMH MOXKHO pac-
CMATPUBATbL KAK CBOMCTBO YMOPSILOYEHHOH Napbl 0GBEKTOB,

Mﬁapa KOHCTPYKTHBHBEIX OOBEKTOB TaKiKe €eCTb KOHCTPYK-
THBHBI OOBEKT.
§ 8.2. UusapmnaHTHble CBOACTBA
NPON3BOJBHBIX - TPAMMATHK

B nanbHefilieM HaM 4acTo NPHAETCs, PacCMaTpUBas Hes
KOTOpLIH KaIacc rpaMMaTHK I, BBIIEAATh Te rpammamxpr
9TOrO . KJacca, KOTOPble HMET (GUKCHPOBAHHBIX OCHOBHOMN
enoBapb V. COBOKyHHOCTb BCeX TaKHX TPaMMAaTHK Mbl 6y
AeM 0003HauaTh uepe3s J y, a KJAacc A3BIKOB, MU IOPOX-:
laeMBbIX, — B COOTBETCTBMHM C corJamieHueM Ha cTp. 30—
yepes £ (7 v). HanoMHuM Takxke, UTO K/JIacC NPOH3BOJIb<
HBHIX TPaMMaTHK MBI JIOTOBOPHIHCHL 0603HauaTh uepes3 I :

Llenrsto Hacrosilero maparpacda siBasercs ,uoxasaTenb-
CTBO CJEAYIOIlell TeopeMBl.

Teopema 8.1. Kakxos 661 Hu 6owr carosape V, nuka-
Koe c8olicTeo A36ik08, HeTpusuaasHoe 8 xaacce L (I'y)—

uraue eosopa, 8 KAaacce pPeKYypCusHo RNEPetucAumblx 36l
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ko8, codepxcaujuxca e V* — He moxer GoiTe pacnosnasae-
mbim 6 Kaacce Ty u Tem 6oaee 8 KAaacce 8cex epammaruk.

BMecto storo yTBepXIeHHs HaM ynoGHee 6Gyner HMOKa-
3bIBaTh JAPYroe, paBHOCH/IBbHOE eMy BBHAY TeopeMbl 1.4, a
MMEHHO:

Teopema 8.1". Kakoso 6ot Hu Gbla0 €B0LCTBO A3bIKO8
o, HETPUBUAAbHOE 8 KAQCCEe PEeKYPCUBHO NepetucAuUMbly
A361K08, codepacawuxcs 8 V*, e0e V — gurcuposannsiii He-
nycTol aahasur, e cyujecTayer aL20pUTMA, NO3BOAAIOULL20
0as 10606 D-mawunst M ¢ exodnbim aapasurom V pac-
no3uars, obaadaer au asoik L (M) csolictéom o.

s nokasatenbcTBa TeopeMbl 8.1 ycTaHOBMM, B CBOIO
ouepeib, CIpPaBeAJHBOCTb CAeNyIOlIeld TeopeMbl, KOTOpad
noHafoOUTCS HaM U JaJbliie.

Teopema 8.2 (reopema Paiica). ITycro W u V—
urcuposannbie Henycrole arpasutol U F — Kaacc 8ceso3-
MOJMCHOLX 4QCTUUHO perypcusHoix pyuxyud, obaactu onpe-
deseHus u MHOJNCeCT8Q 3HAYEHULl KOTOpbix codepicarci 8
W* u V* coorsercrsenno. Ilycre, Kpome T020, o — npous-
B0AbHOE (BOLCT80 (yHKyul, HeTpusuasvrHoe 8 Kaacce §,
T. e. TaKoe, 4TO 8 § ecTv Kak Qynkyuu, obaadaroujue 3TuM
cgodcTaom, Tak u ¢pynxyuu, um He obaadaowue. Tozda He
cyujecTayer aA20puUTMA, NO380AAOWE20 0Oan Aobod 13-
mawiunst ¢ 8x00HbIM aagpasutom W pacnosnare, obaadaer
au pyuryus Tlpvf(x), ede f(x)— svtuucanemas danuoii ma-
wuro yukyua *), ceoiicreon a.

HerpyaHo BugeTth, yTo TeopeMa 8.2 BJeyeT TeopeMy

I’. IehcrutenbHo, no Teopemam 1.2 m 1.3 gas Beskoi
J-mamuusl M, ponyckawouiet L(M) < V¥ wmoxHO mno-
crpouth JA3-mamuny M’, BEYHCAAOLLYIO (YHKIHIO C MHO-
:kectBoM 3HaueHuit L(M). O6aacts onpeneneHHss 3ToH
byHkRUMY He 00s3aHa, BooGlle roBopsi, copepkatbcs B W,
HO OHa, BO BCAKOM cJjyuae, IpeacTaBisfeT Coboi fA3BIK B
HekoTOpoM (kKoHeuHoM) asdasure Z, U JerKO NOCTPOHUTh
N3-mawuny M” (cM., HanpuMep, ynpaxHenue 1.19, a), 6)),
OCYILIECTBJSIIYI B3aHMHO OJHO3HauHoe OTOOpaxKeHHe
W* na Z*. KomGunupysa mamuasl M” u M’, nonydaem [13-
Mamuay M;, BBIMHCAAILYIO (QYHKLUHIO C MHOXECTBOM 3Ha-
venust L(M) u obsactelo ompefeseHus, coLepiKalnefics
B W* C gpyroft cTopoHH, naad Jo6oH D-MalluHH,
_ 7

*) OuesupHo, BeAkas [ID-MalupHA BHIYHC/IAET HEKOTOPYIO (GVHKLHIO
(koTOpas MoOXKeT, BHPOYEM, OK23aTbCs HHTJE He ONpefleseHHOM).

9 A B, I'maaksit
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BhivHcasionel Qydkuumo f(x), TpHBHAJBHBIM 06pa3oM
CTpOHMTCst D-MaluHa, BeuncaAsomas ¢yuxkumio IIpyf(x), a
3T0 BBHAY TeopeMbl 1.3 mo3BoJsieT NOCTPOHTbL I-MalIHHY
(¢ BxomueiM andasuToM V), HONYyCKalOIIYI0 MHOMKeECTBO

suauenudt IIpyf(x). Ilyctb Temepb P -— IpoH3BOJBHOE CBOH- |

CTBO $i3bIKA M ¢ — CBOHCTBO (YHKIHH HMETb MHOMKECTBO

3HAYEeHHH, MPOeKIUs KOToporo Ha V obsazmaer cBOHCTBOM f.

W3 npexwpiaymero sicHO, 4TO e€CJH [3 HEeTPHBHAJbLHO B Kaac-
Ce PEKYPCHBHO MEPEUHCIAMMBIX $I3LIKOB B andasHre V, TO

o HeTpI/IBI/IaJIbHO B KJacce %, H M3 CYIIeCTBOBaHHUs aJro- !

PHTMa, PacnosHaiolero no Jioboil d-mamue M ¢ BXOLHBIM

anasutom V, obnapaer au L(M) cBoiictBom [, Hemen- -

JIEHHO BBITEKaJ0 Obl CYIIeCTBOBAHUE aNTOPHTMA, MO3BOJISAIO-
mero no Jgio6ot [I3-mamune ¢ BxopubiM anadasutom W
pacnosnath, o0O6JafaeT JHM COOTBETCTBYIWOINAst (YHKUUA
TIpvf(x) csofictBOM a. ' '

O6patuMcs K A0Ka3aTeslbCTBY TeopeMsl 8.2. Byjiem pac-

cMaTpuBaTh BCEBO3MOXKHEE [1D-MalIMHBI ¢ BXOLHBIM ajda- *

ButoM W. Bes yumep6a nns oGLIHOCTH MOXKHO CUMTATB, UTO
paboune ajpaBUTHl W MHOXKECTBA COCTOSHUH BCeXx pac-
CMATPHBAaEMBbIX MAlUHH COJEpXKaTcsl B HelepeceKarouuxcs
cyeTHbIX MHoOXecTBaX U u R COOTBETCTBEHHO, U CBEPX TOTO

R MW= & (nocko/sbKy 5TO OrpaHHYEHHE HE CKa3blBaerca

Ha ofbeMe KJacca BBIYACASEMBIX MallHHAMHM (YHKIHMH).
Knace Bcex Takux mamind Mbl o6o3HauuM uepe3 JR. Cono-
craBuM Kaxpaoil Mamude M & M uenouxy »(M) = W+, ko-
Topasi GyHeT HasblBaTbcd KON OM MamuHH M, cienyio-
muM o6pasom.

a) Jlomyctum cHauasa, yto MouHocte W He Menbluie
AByX. Bri6epem B W npousBoJbHEIM 06pa3oM ABa CHMBOJA
an b Iomoxum Z=VUUUR u X=ZU{I, J, -},

rae T1, JI, — — HeKoTophle CUMBOJIB, He Bxojsiiue B Z.

3anymepyeM KakuM-1u60 o6pazom 3jaeMeHTH X (HampH-
mep, axementst V U {II, JI,—} nepeuiMu p+ 3 uensiMu
TIOJIOXKHTEJBHEIMH YHCAAMH, THe p— MOIIHOCTE V, a 3ie-
MeHTH R u U—V COOTBETCTBEHHO YETHBLIMH H HEUETHHLIMH
yucjaaMi, 66memumMu p -+ 3). i npousBoJbHOTO CHMBOJIA

o & X ofo3naunm uepes x(a) Lemouky bakb, rie k — Ho-

Mep o. [l TPOU3BOJILHOH HENMYCTOM HENOUKH o == o ...
...0s THE a1, ..., 0s< X, 0603HayuM uepe3 x(w) Uenoy-

Ky #n(ay) ... n(os). Hakoden, 418 NpoH3BOJLHON MalIKMHBl

MeM obosnaunm uyepe3d oy Uenouky g1g'...qt, ... [,

§ 3.21 UHBAPHAHTHBIE CBOMCTBA NMPOU3BOJIbHBIX I'PAMMATHK 959

rae g — HadajabHOe cocTostuue M, g1, ..., g*'— Bce 3akmio-
yMTe/NbHble coctosHuss M w Iy, ...; [, — Bce WHCTPYKIHH
M, npuueM gi pacmoNoXeHbH B TNOpPsiAKe BO3DACTAHHS HX
HOMEpOB B BbIOpaHHO#l HaMu Hymepauun X, a I;,— B Jek-
cUKOrpagHueckoM nopsaike (T. e. CHadajsa no BO3PAaCTaHHIO
HOMEpOB NepPBLIX CHMBOJIOB, 3aTeéM BTOPHIX W T. A.), H MHO-
J0XKHM % (M) = n(om).

6) Ecan W cocToHT M3 OfHOro 3/ieMeHTa g, TO CHaya-
Ja HOCTPOHM JJIs1 Kaxk Aol mamuubl M & MM uenoury x’ (M)
TOYHO TaK e, KaK B IPeAblAylIeM cJaydYae CTpPOMJIach
% (M), HO Hcnoab3ys BMecTO @ W b MPOH3BOJIBbHBIE Pa3/ny-
HBle CHMBOJIBI @’ ¥ b’, a 3aTeM NOJIOKHM M(M).=a3’—l‘""M”,
rie v— otoOpaKeHHe, ONpefeNeHHOE B ynpaKHeHWd 1.3
(npu k=2, a1 = a’, an = b’).

Bynem naswviBaTh Mamuny M eIl caMonpumeHHu-
MO, eciu o6nacTb ONpeseleHHs] BHIUUCASEMOH 3TOH Ma-
IUMHOH (pYHKIUM COAepKUT Kog M, u HecaMonpuMeHH-
MOH# B NPOTHBHOM ciaydae. FMeer MecTo

Jemma 8.1. He cyuwecrsyer areoputma, no3s80aaio-
weeo dara ar0boii mawunsl u3 M pacno3nare, A8ASETCA Al
OHA camonpumeHumod.

HokasateabctBo JeMMb 8.1. Tlockojbky ma-
wnHa kJa1acca I BoccTaHaBIMBAeTCs MO CBOEMY KOAY OAHO-
3HaudHo W 3((EeKTHBHO, CYILECTBOBAHHE YKa3aHHOrO
aJqropuT™Ma O3HadaJgao OB cymecTBoBanue JID-mMamiuubl M,,
BhlUuC/Isionledl QYHKIUIO, ONpeleJeHHYIO HAa BCeX KOAax Ma-
wuH u3 M u npuHEMaOLledl HA KOJaX BCeX CaMONPHMEHH-
MBIX MAalUMH OJHO K TO )Ke 3HauyeHHe i, a Ha KOAAX Bcex
HeCaMONPHMEHHUMBIX MALIMH — OJHO W TO Ke 3HaUeHUe wg,
OTJIHYHOE OT oy JlomycTHM, uTo Takas mawuHa M; cyuie-
CTByerT; 0e3 HapylleHHs OOUHOCTH MOXHO CUHTaTh, OUEBH]-
HO, yTO oHa npuHamjaexuT M. [To M; serko mocTpouts (310
npeocTaBAseTCss YUTATeNI0) APYry MamuHy M, Toxke
npuHapiexaiyio I u paboramolyio Ha KOLAX HeCaMoONpH-
MEHMMBIX MAalIMH TaK Xe, Kak My, a Ha Kojax caMompHMe-
HHMBIX MallgH paGoTalollyl0 BEYHO, TAK 4TO BBIYHC/sieMast
aToft mamuHON QYHKUHMA [ onpefesneHa Ha Koxax BCexX Heca-
MOTNPHUMEHUMBIX MallHH M He ONpefes]eHa HH Ha OJHOM
Koge camonpuMeHuMoil MamuHbl. Ho MamuHa Ms He Moxer
ObITh CaMONPHMEHUMOH, MOCKOAbKY 3TO O3HauaJo Obl, 4YTO
bynruus [ onpenenena Ha koae Ma, KOTODBIH 6bl1 6bl [pH
3TOM KOJOM CaMONPHMEHHMOH MalllHHBEI, B 'TO Ke BpeMd H

9*
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HecamonpuMmenuMoii M, ObITh He MOXeT — Belb 3TO pas-
HOCHJIBHO TOMY, 4TO Ha Kojme M, dyHkuus [ nme ompenene-
Ha, U B TO XKe BpeMs Kol M, 6bl1 Obl KOAOM HecaMoOIpHMe-
HHMOH MaIlUHBL, @ HA TaKWX KOAAX [ Kak pa3 ompejeJeHa.
HMeeM npoTuBOpeuHe. : '
JlokasatenbcTBo Teopemb 82 Ilyerb §o—
nojgaace &, cocroamuil w3 Bcex (GyHKUMH, 06JanaoInx
CBOACTBOM o, U B1 =8 — Jo. ITo yciaoBuwo o6a Kiacca
Bo 1 By ne myctol. Kiace § comepuT, B YaCTHOCTH, HHUT-
Ie He ompeje/eHHyl0 QYHKHUIO (T. €. QYHKIMIO C MyCTOH
06./1aCTbIO ONpeeaeHusi) fo; JOMYyCTUM JUIS ONpefeseHHOCTH,
uto fo = Fo. PUKCHpPYEM fasee HEKOTOPY GVHKUHIL fi&
e §; u BpuMcasiomyo ee MamuHy M; = M. Paccmorpum
npousBosbHylo Mamuey M < I u nocTpouM no Helt Apy-
ryio Mmamuny M’ = M, paboTaiouyio caeayiomuM o6pasoM.
B HauaJje BHUMCACHHA MallinHa M/, «He oGpatiasi BHUMaHUAS
Ha COAEpIKHMOE BXOZHOH JIEHTH, 3amuchiBaeT Ha pabouei
gente uenouky »(M) u 3arem pabBoraer Kak I.0.M. Ma-
WHHELl M, «mObiTasicb», TakuM 00pasoM, BBIYHC/AMTH 3HAye-
HUe onpejesseMOl 3TOH MalUMHOH (YyHKUMH NPH 3HAUYEHMH
apryMeHTa, fBJsIOLIeMCs ee coGcTBeHHBIM KojpoM. Ecau co-

“a OTBETCTBYIOLlEE 3HAUeHME 6y11€T BbIYHUCJ/IEHO, TO BCJAed 3a

9THM pa6ouas JeHTa YHHYTOXKaeTcs, a IIOTOM MallMHa Ha-
yuHaeT paboTaTb, Kak M, T. e. BBIUHC/ISATH 3HAaueHHe [y OT
BXOIHON Ienouky. B npotuBHoM ciyuae M’ paGoraeT BeyHO.
Urak, mamura M’ suouncaser ¢yskuuw [, = Fy, ecan M
caMONpHMEHHMa, W HHTJe He ONpejeneHHYI0 (yHKIHUIO
foe= §o, ecin M necamonpuMenuma. Ilpu 3ToM fo u fi cos-
najaiT co cBomMu mnpoekuusaMmu Ha V. CregosatenbHo,
npofGieMa pacno3HaBaHHUA CAaMONPHMEHHMOCTH AJS MAalIuH
kiaacca I ceogutcs K npobseMe pacno3HaBaHHS CBOHCTBA
o s npoekuuiét Ha V (QyHKIHHA, BHIYUCAAEMBIX MallMHAMY
TOrO Xe KJjlacca, TaK 4TO, COIVIACHO 3aMeuaHuio B KOHIE
§ 8.1, HepaspemiuMocTb NepBOH mHpo6/aeMEl BJ€YET Hepas-
pelIuMocTb BTOPOH.

§ 8.3. Uupapuautnsie csoiictBa HC-rpammatux

B npeasinyiuem maparpade Mbl IIOKa3adu, 4YTO B KJacce
OPOH3BOJMbHLIX TPAMMATHK BCE HETPHBHAJBHBIE CBOHCTBA -
f3BIKOB Hepacno3HaBaeMbl. ¥Y:Ke B kKiaacce HC-rpammaruk

aeqo obcroutr uHaye. JleHCTBUTENBHO, IS INPOH3BOJBHOH -
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LEeMOYKH X CBOHCTBO fI3bIKa COJAEpKaTh X, KaK yKe OTMe-
4aJoCh, PAcHO3HaBaeMO B 3TOoM Kuaacce *). ITosTomy B Hem
pacrosHaBaeMBl M TaKue CBOHCTBA, KaK <«COAEPkKATbh XOT:H
Obl ONHY M3 JBYX NAHHBIX LENOYeK», «COAEpPKaThb ONHY
JlaHHYIO LIENIOYKY M He COAep¥KaTb APYrywo» u T. m. Boobuie,
ectn @ (L, x;, ..., %3)— Npou3BoJbHOE Gy/NeBO BHIpaXKeHHE
OT NPEIHKATOB «X; & Ly, ..., «<xp=L» (1. e BbIpaXKeHHe,
COCTABJICHHOE U3 ITHX MNPEAHKATOB C MOMOIUIbIO MPOMO3H-
LMOHAJBHBIX CBA30K 1, & V, D) u Do(xy, ..., x3)—
CBOHCTBO s3blka L ynosaersopsite ycaosmio D(L, xj, ...

.y Xr), T0 @g(x1, ..., Xx) pacmosHaBaeMo B Kaacce HC.
Taxue cBo#icTBA MBI Ha30BeM GyJ/eBblMH,

Onnaxko Ansi HEKOTOPOro BechbMa OOLIEro THIA HHBA-
PHAHTHBIX CBOMCTB BCe e yjpaercs J0KasaTb MX Hepac-

nosuapaemMocts B kiaacce HC; 310 n 6yner ocHoBHOM uelbio
HacTofIero naparpada.

IlpenBapuTeIbHO [0KaXKeM HECKOJBKO JIEMM.

JJemma 82. Haa scakod IO3-mawunvt M, 8xo0HOL
arpasur KOTOPOL COOepIHUT CUMBOA Q, MOXCHO NOCTPOUTS
raxue HC-epammaruxu TV u T¥ ¢ 0duum u rem sme odno-
NEMEHTHBIM OCHOBHbIM caosapem (b}, 4To: ‘

a) ecau eviuucaseman mawunoic M - pynxyuns onpede-

AeHa OAR 3HAYEHUS QP2YMEHTA, PAsHO20 a, TO L(Pf”)=
={0"|n>=ny), L) ={0"|1<n<n,), 2de n,— yeaoe
noaoxcuTeAbHOE Yucao, sasucaujee or M,

6) & nporusrom cayzae L(I')= @, LT =0b*.

HokasarteabcTBo. [loctponM cHavaza no mMma-
muHe M ee neTepMHHHPOBaHHYIO I.0.M. M; (nemma 1.5).
3artem nocrpoum no M; apyrywo O3-mamuny Ms Tak, uTo6hl
OHa TakXke npeacrasssaia coboll m.o. M. mast M u B TO Xe
BpeMs o6sajana TeM CBOHCTBOM, 4TO B cJayyae, KOrjia
BHuHCcsgeMas MamuHOH M dyHKUuS He ompenesena, M, pa-
Gotasa Gbi BeUHO W NP 3TOM ee pabouasi JieHTa NPH JO-
CTaTOYHO AOJATOH paboTe OKasbiBagach Gbl CKOJMBb YTOAHO
AJMuHHOM. [DTO MOXKHO cHesaTh, HaNpUMep, nmepecTpous M
TaK, yTo6Bl OHA: a) Nepel KaXKAbIM CBOMM IaroM po6aBJasnia
K pabouell JieHTe crnpaBa siuefiKy, KOTOpas yHHUTOXKaJach
—_—

B *) Kak u B Go/ee LIHPOKOM KJacce HeyKODAauMBAIOWIHX I'PAMMATHK.
OTHOLIEHHH PACIO3HABAEMOCTH WHBAPMAHTHBIX CBOHCTB 3TH ABa KAACCA
BooGwe BenyT ce6sl OAMHAKOBO (CM. CHOCKY Ha cTp. 254).
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6Ll JHMb [0CJAEe IEePEXofa MAaIUHHBI B <«3aKJIOUYHTEJbHOE
M;-coctosnuey; 6) B cayuae «6e3pe3yJabTaTHOH OCTaHOB-
Kd» Hayupajga f[00aBaaTh K pa6Gouefi JeHTe si4elKy 3a
suefikoii 6e3 konma.] Kpome Toro, Mol GyaeM CYHTaTh, UTO
JeBble YaCTW HHCTPYKUUA M; He colepKaT 3aK/IIOYHTENb-
HbIX COCTOSIHME; 3TO, OYEBHM/[HO, HE yMEHblIaeT OGIIHOCTH. '
B cuny Teopembl 3.1 10CTaTOYHO MOCTPOHTb HEYKOPAUHBAIO-
Hife rpaMMaTHKH ™ u T2 co ceoiicrBamu a) u 6); Mbi
OnpeneauM HX CIeAyLIUM 06PasoM. o

1) OcHoBHOB u BCOMorareJbHb# ciaoBapu V u W u
HavyaJbHuH cuMBOA [ — obuime AJs OOEHX TIpaMMAaTHK,
a umenHo: V={b}, W=ZUQU{3, I, Cy, tae Z, Q— "

COOTBETCTBEHHO pabounil aJpaBHT H MHOXECTBO COCTOHA- ..

uait Mo w3k, 1, Coc ZU Q U {b}. :

2) CxeMbl OO0EHX TIpaMMAaTHK COAEPXKAaT . NPaBUJIO

I — 3 g\ad, rie q, — navajabHOe cocrosinue M, M d — «pas- -

HeNATeIbHbI CUMBOJI» (CM. OTpeneneHHe N. 0. M., cTp. 45),

BceBosMoxHHle mpaBusia Buga Cpa—0aCy rie a=W, u

npaBusia, CONOCTaBJ/sIeMEle HHCTPYKUHAM M, CAELYIOUIHM |
06pasom: KaxkAO# HHCTPYKIHH Aqm—>qﬁ tuna (ii) como- °
crapaserca mnpaBuao Ag,—>qzCo, KaXKAOH HHCTPYKUHH
o —> Aqy THna (iii) — npasuo do—> Aqg, KaxI0A MHCTPYK-
1907 0¢] qa—>q'ﬁJI tHna (iv) — BceBO3MOXHBIE TpaBUJa BHAA
Bg,—>qgB, tae B&Z, n Kax[oll MHCTPYKUAN go—> gl
THna (V) — BCEBO3MOXHEIE IpaBuia BHAA .8 — Bgy, rie y
BeZ. 3) Ceepx Toro, cxema I'y coftlepKUT BCEBO3MOMKHEIE *
npaBHJa BHAA §;—> b, Tjle g — 3aKJIIOYHTENbHOE COCTOMA- |
Hue M,, suga bB-—>0bb, rie B&W, ,BymaNBb—>bb, rie °
BeW U{#}, u mpaBuso b—bb, a cxema 'Y — npaBuJa

I—>b, 1->bb, I—>Dbbb u BCceBO3MOXHbIE NpaBuJa BHIA
B—b, rie B=ZJQU{H). ‘ ' ;
. $cHo, uTo ecid BblUMCAseMas MaillluHON M. QyHKUMA
onpejeseHa Ha @, TO cUTyaluH Mamunbl Ms, JOCTHXUMBIX -
us cutyaumu So=(q,, A, # ¥, A, 3 ad), umeercs. aub -
KOHEeYHOe 4YHCJO, NpHYeM JJMHHBI OTBe4alOIIMX 3THM CHTYa-

nusiM  pabounx JeHT npoberaloT Bce HATypasbHble YHC- -
Na_ OT 2 O HeKOTOPOro fiy BKJIOYHTE/BHO; MO3TOMY

g I GyayT B 9TOM CJydae BBIBOAHMBI H3 | BCEBO3MOXKHBIE !
nefouky Buga b*, rae k=n,+ 2, u TOJNbKO Takhe CTe-
meun b, a B. [y — BCEBO3MOXHBIE LENOYKH BUma b!, rae -
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l<<!<<n +2 u to1bKO Takue crtemenu b. B NPOTHBHOM
caydae NOCTHXKHUMBIX H3 Sp cuTyanuii OyfeT GeCKOHEYHO
MHOTO, [JIMHBI OTBEYAIOIHX MM DPaGoYuX JeHT 6yayT mpo-
6eraTh BCE HATypaJbHbIE YHCJIA, HE MEHBINHE 2, HO HH OfHA
W3 3THX CHTyallhii He OyJeT CONepxKaTh 3aKMOUHTEABLHBIX
COCTOSIHHH; MO3TOMY B 'Y we 6ymer BHIBOgxHMa u3 [ Hu
ofHA CTeneHb b, a B 4, HaINpOTHB, BCe cTeleHH b Gymyr
BBIBOJUME! u3 I. : :

Jlemma 83. Han awboix dsyx HC-epammarux T, u

Ty moxno nocrpoure HC-epammaruky, noposcdarowyio
A3bIK : '

{xIxSL(F,)&'Hy'(yEL(FQ)&IyI=lxI)}.
HokasarteabctBo. B cuiny teopemnt 3.3 mocra-

TOUHO MOCTPOHTH NOYTH HEYKOPAuHBAIOUIYI0 TPaMMaTHKY,
MOPOXK AAI0INYI0 HYXKHBEIH 3BK. [TycThb o

F1=<Vx, Wp [1, R1>., F2=<V2, Wz, 12, Rz)-

Bes orpanuuenus OGIIHOCTH MBl MOXeM CUHTATh, YTO
Wi N Wy = &. ConocraBum kaxaoMy cuMmBoay a & V Ho-
BHIH CHMBON @ W 0603HauMM uepes I'; rpaMmartuky, noay-
denHylo u3 I'y 3aMeHOHl Kaxjgoro cuMBosa a < V, u kax-
IOro €ro BXOXIEHHS B Ka)XJIOe NpPaBu/o Ha 4. [loaoxkum
F=_(V1;ZU{I},I,RL, rtne a) Z=V,UW;UW,U
Ulalae Vi), I'ZU Vy; 6) R nomyuaercss us o6benune-
Hus cxem I't u I'y no6asaenunem npaBus [ — 1,1y, ab— ba,
ba—a, rpe a u b npoGeraor V| u V, cooTsercTBeHHO.
Acno, wro mpu ViNVe= T ecTs HyxHa® rpaMmartuka.
B nporusHoM caydae cienyer mpessaputenbho npeoGpaso-
BaTh I'y Tak xe, Kak 6bl10 caenano ¢ IY.

[TonoxuM Temepb [/ MPOM3BOJBLHOrO s3bika L u Tpo-
U3BoJapHOTO R =1, 2, ... SRR

(m) G : = i
L"=fxxesL&i<<|xI<n), [W={|x=L& x|>n
U JIOKaXKeM CJAeNyIOLIYI JeMMY.

Jdemma 8.4. Myere Ly, L,, Ly— HC-s30i6u u & —
Kaace ssvikos, codepacawuii LoUL, u ne colepmawuii nu
00noeo u3 asewwos LoU L\ ULYY. Tozda ceodcrso npunad-
Aexcars xaaccy £ Hepacnosnasaemo 8 kaacce HC-zpam-
Marug,

HokasatenncrBo. Ilyeth A, A;, A, — HC-rpam-
Matukn, mnopoxpmawomme Lo, Ly, Ly COOTBeTCTBEHHO.
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duUKCHPOBAB CHMBOJIBI @ M b, PacCMOTDHM MPOH3BO/bLHY
19-mamuny M ¢ BxopubiM andaButoM {a} u TOCTPOHM A

M M ,
nee HC-rpammartuku 't u I nmo semme 8.2. 3areM, mnpH-
MeHHB K rpammatukam A; u TI'Y jemmy 8.3, moctponm

HC-rpammatiky I/, IOpOKAAOUIYI0 MHOMKECTBO TeX IENO.
W v
yek u3 L,, A/ KOTOPHLIX B L(r?") umerorca nemoyku pass

Hoft . IMHE, ¥ anaJjoruunyio HC-rpammaruky I'” mocrpou.
aas A; u T3 Ecau BeiuncaseMas MaiuuHO# M QyHKUHS

onpejeJieHa AJs 3HaAYEeHHs apryMeHTa, paBHOTO a, T_'

aswikn L (I7) u L(I'”) Gyayr, o4eBHIHO, COBAAAaTh COOT
percrenno ¢ L™ u LY™, rme ny— uucio u3 JeMMsl 8.
B mporuBHoM cayuae 6yaer L(I')=L,, L(I'")= . Ha.
koren, mocrpoum HC-rpamMartuky I', mopoxIalomYyIO s3H
L{T)UL(T’)ULA(T”) (teopema 3.4). SIavik L (I') Gyner co:
pnagath ¢ LoULYULY™, ecan [ onpenenena aas a,
¢ LyUL, B mporuBHoM cayuae. Ho LULe&
LoUL™ UL & @; rtakum o6pasom, HepaspemnMas I
TeopeMe 8.2 mnpo6Jema pacmosHaBaHMs cBofictBa J1D-Ma
muHE M ¢ BXoAHBIM andaBuToM {a} BHUHCJATE YHK
1Mo *), OmpeflesleHHYI MJs 3HAaueHHMs apryMmeHra a, CBO.
auTcsl K npoGJeMe pacmnosHaBaHus cBorcrBa HC-rpam
MATHKH TNOPOXKAAaTh sA3HK, NPHHAajJexaluli Kiaaccy £
3amMeuanne M3 nokasarenbcTBa JeMMbl 8.4 SICHO!
YTO OHA OCTAEeTCs CIpaBelIMBOH M B HECKOJBbKO YCHJIEHHO
$OpMyJUPOBKe; HMEHHO, HJsi TPOH3BOJNBHOrO CJI0BAps
CBONCTBO MNpHHAAJMEXKaThb Kiaaccy £ Hepacro3HaBaeM
B K1acce HCy. To Ke BepHO H AJg NOCAEAYOIIHX PacCMOT.
peHuil sToro maparpada (HCKJIOUAA OAHY CIHeHaJbHYI,
npobaeMy, 0coG60 OroBapuBaeMylo Huxe, crp. 267).
Teneps MBI MOXKeM NepedTH K OCHOBHOH TeopeMe 3TOr
naparpada. ;
CkaxeM, uTo $3blKH Li U Ly mOYTH COBIAanaioT
ecJM OHHM OTJIMYAIOTCH APYT OT JIpyra JHIIb KOHEUHBIM YHC.
JOM 3JeMeHTOB, T. €. HX CHMMeTpHYecKasi pasHOCT
(L — Ly) U(Lys— L,) xoneusa. OTHOLWIECHHE NOUTH COBNAJAE
HUA SBJASIETCH, OUYEBHAHO, YKBUBAJEHTHOCTbIO; KJAACChl HHAY.
LLUPYeMOro 3TO 5KBHBAJEHTHOCTLIO pa3bueHHs Mbi OyjieM Ha

*) Co6cTBEHHO TOBOPS, peub NOJMKHA HATH O NPOEKUHH 3TOH OYyH -
MM Ha HeKOTOpHil aahaBuT (KOTOPHIH MOMKHO BHIGPATh MPOH3BOJIBHOY
HO NPOEKTHPOBaHHe HE H3MeHsAeT OGJACTH onpejeseHHs (QYIKLHH.

§ 8.3 WHBAPUAHTHBIE CBONCTBA HC-TPAMMATHK 265

3pBaTh MY YK aMHU. FJICHO, UTO BCAKHMA MyUOK, COAEpKAMMH
xoTst 661 ogud HC-si3biK, nenukoMm cocrout B3 HC-A3bikos.
Teopema 83. Ecau & —«Karacc a3viko8, codepica-
wuti xora 66t odun HC-a3bik u umeroujuli xors 661 ¢ 0OHUM
nyukomn HC-23b1k06 Konednoe (8 4aCTHOM Ccayuae nycroe):
nepeceetue, TO C80LcT80 npunadaexars Kaiaccy & uepac-
nosnasaemo 8 kaacce HC-2pammarux,
JloxasaTeJdbcTBo. [lycrh cHavasla HepeceyeHHe £
¢ Iy4KOM KOHEUHBIX A3LIKOB GeckoHeuHo. Torja cyiuecTByer
nyuok II, cocrosimuéi H3 OECKOHEUHBIX SI3LIKOB H Iepece-
kapomuicas ¢ £ 1m0 KoHeuHoMYy MHoxecTBY. O0603HAUUM
yepes L, TMPOH3BO/IbHBIH KOHEUHBIA $f3bIK, NpHHAAJERKA-
mnit &, uepesd L, — IyCTOH 53bIK M 4epe3 L — MPOM3BOJb-

upiit #3blk 13 I Tlpu mo6om m=1,2, ... ss6k LU L™
rakxke npuHaniaexur II, U, cjenosaresbHO, HAHXETCA TaKoe
p, 4TO HH IIPX KaKOM 1 2= p 23biK Lo U L™ we npunapiexur Z.
Tlonoxus [P = L,, 6ymem umers LY =L, ecou n>p,
u LY =1 ecan n < p, nostomy npu Jobom n=1, 2,...
noayuaeM LoU LW UL = LULY™ ™ e 2. B 1o xe
ppeMs LoUL;=Ly= %. Ocraerca npuMenutb jJemmy 8.4.

Ilycts Temepp & mepecekaeTcss C IYYKOM KOHEUHBIX
S3bIKOB 10 KOHeyHoMy MHoxecTBy. Ecam npu atoM & He
comepkut Geckoneunblx HC-A3BIKOB, BOCHOJb3yeMCs JIEM-
Moli 8.4, B3sB B KauecTBe Ly HPOH3BOJBHBIA KOHEYHBIN
93bK, MpUHamJexauuii &, B KauectBe L;— myCTOH sA3BIK
U B KauectBe Lz — rnpousBosibHbl GeckoHeunniit HC-a3bIk.
B npoTuBHOM Cilyuae, — eCIH CYIUECTBYeT OeCKOHEYHbIH
HC-saspik [, npunapjexauuil &, — NPUMEHAEM Ty XKe JIeM-
My npu Loy= LW, Ly =1L, Ly =, rae p—Takoe HaTy-
pafbHOe YMCJIO, YTO HH OIMH M3 A3blKOB L™, rne n=p, B
% He BXOJIUT.

JlokasaHnnasi TeopeMa [03BOJISIET JIETKO yOeIUTbCA B He-
pacno3HaBaeMOCTH psifja 6oJiee KOHKPETHBIX THIOB CBOHCTB,
HNmeloT MecTo, B YaCTHOCTH, TakHe (PaKThL:

Canencrtrue l. B caredyouux cayuasx cgolicrso, He-
Tpuguasrsnoe 6 kKaacce HC-a3bik08, HepacnosHasaemo
8 kaacce HC-epammarux:

a) ecau um obradaer auwb Koxeuroe uicao HC-a3bikos;

6) ecau um 004a0ar0T 6Ce KOHe#Mble A3bIKU, COOT8ET-
CTBEHHO BCe A3bLKU ¢ KOHeYHbIMU OONOAHeHUAMU, KpoMe,
ObiTb MOOKCET, KOHEUHO0 UX HUCAQ,
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. B) ecau um o6aadaror rosvko B-asviku u, Goire moxcer,
koneunoe uucro HC-asvikos, ne asasiowuxca B-asvicamu.
. Ilyskr a) BeITekaer u3 TOro, yro umcao myukos HC-
SI3LIKOB OGECKOHEYHO, NYHKT 6) — M3 TOro, 4To KOHEUHBHIE ;
ASBIKH, PABHO KaK M S3bIKH C KOHEYHBIMH JONOJHEHHSIMH,
00pa3yioT NYYOK (M H3 HEpPACNO3HABAE€MOCTH OTPHLAHHS -
Hepacno3HaBaeMOro CBOMCTBA), NYHKT B) — M3 TOTO, YTO

BCAKHHA Ny4OK, COAePXKalluii B-f3BIK, LEeSTMKOM COCTOMT H3

B-a3rikoB (B cuay Teopem 4.8 u 5.5).

_B vacrrocrn, mepacmosmaBaeMb B kiaacce HC-rpamma- -
THK CJEAyIOllHe CBOHUCTBA $I3LIKOB: OBITb NYCTHIM, HMETb
NyCTO® JONOJHEHHE, ObIThb KOHEUHLIM, HMEThb KOHEYHOE NO-
NONHeHHE, ObiTh GECKOHTEKCTHBIM, HMETb GECKOHTEKCTHOE &
IOMOJIHEHHe, ObITb aBTOMATHBIM, JHMHEHHBIM, MeTaJHHel- -

HBIM H T. II.

Cnencreue 2. Kakosa 6ot nu 66taa HC-2pammaruka
Fo, ne cywecrsyer asecopurma, nossosnrouezo din ao6oi
HC-epammaruxu pacnosnare, skeusasentna iu ona epam- -
maruxe TI'o. Tem Goaee He cywecrsyer aszopurma O04a pe-
wenus obujetl npobaemvt sxsusasentnoctu HC-epammaruk.

. HeficTBuTeNBHO, CBOHCTBO s3bika coBmazath ¢ L (T')
HepacnosHaBaeMo IO MYHKTY a) cJeAcTBHs .

CnencrBue 3. Ecau Lo— npoussorsuvii Geckoneu- ‘

Hbll A3bIK, TO He CYULeCT8YeT AAOPUTMO8, NO3BOAMIOULLX
no npoussoavrod HC-epammaruxe T' pacnosnars: )
-a) codepocur au L(T') asvik Lo, A
0) seaserca au nepecedenue Lo\L(T) nycroim.
-DTO BHITEKAeT U3 IIyHKTa 6) caelacTBust 1, TaK Kak CBOfi-
CTBOM He colepxatb Lo o6nanaior Bce KOHEUHBIE SA3BIKH,
a CBOWCTBOM HMeTb ¢ Ly Hemycroe nepeceueHde — BCe f3bI-
KH C KOHEYHBIMH JOHOJHEHHSIMHU.
~ AHaJsoruuHo nosyyaem
Cnenctsue 4. Ecau Ly— npoussossusiii asvix ¢ Gec-
KOHeuHbin OONOAHEHUEM, TO He CYWecTéyer aA20puTmos,
nosgoasouux no npoussosvnod HC-epammaruke T pac-
NO3HATL: :
a) codepxcurcs au L(T') 8 Ly; o :
6) umeer au obwvedunenue LoUL(T) nycroe donoasne-
Hue. .
W3 crencTBua 3 BLITeKaeT, HalpUMep, HEpacHoO3HaBae-
MOCTb CBOHCTBA COAEPXaTh LEMOUKY, COAEPKAIIYIO BXOKIe-
HHe TAaHHOH LENOYKH (COOTBETCTBEHHO HAUMHAIOULYIOCS WJIH
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OKAHYMBAIOMIYyIOCA BXOXKJIeHHEM HNaHHON LemoukH) (cp. ym-
paxnenue 4.7), u3 ciencrsus 4 (B ciayuae CjI0oBaps He Me-
Hee UeM H3 JOBYX CHMBOJIOB) — HEpPACIO3HaBae€MOCThb
CBOMCTBA COCTOSITh TOJMbKO W3 LIENOUEK, COAEPKALIUX BXOXK-
JgeHde JaHHON LenouYkH (COOTBETCTBEHHO HAYMHAIOUIHXCS
U OKAHYMBAIOLIMXCHA BXOXKAEHHEM [aHHON IeNOYKH).
Hpyrde npuMmepsl NOpuMeHeHHs TeopeMbl 8.3 CM. B
ynpaxkHenuax 8.5 n 8.6. :
3ameuanue Ecau a3k Ly KOHeueH, TO yKasaHHLIe
B CJAEACTBHH 3 aJrOPHTMBbI CYIECTBYIOT, TAK KaK COOTBET-
CTByIOLUHE CBONCTBA SIBJSIOTCA B 3TOM cjyuae OyJieBBIMH.
AnajioruuHo 1Js caeAcTBus 4.
Wrak, Mb yO0eIuJHCh, UTO «E€CTECTBEHHO BO3HHMKANOILHE»
He GyJaesnl cpofictBa HC-s13bIKOB OKa3bpIBAalOTCH, Kak Ipa-
BHJIO, HepacnosHaBaeMbiMu, Bo3HuKaer Bompoc: GHITb MO-
XKeT;, paclno3HaBaeMble CBOHCTBA HCUepnblBalOTCs GyJeBhl-
mu?- Caenyloiuil npuMep NOKa3bIBaeT, YTO 3TO He Tak.
[Ipumep*). ®ukcupyem (npousBoJbHEIA) caoBapy V
W COMOCTAaBHM IENOYKaM B 3TOM CJ0Bape HATypaJbHblE
ypcsaa crnoco6oM, ONMHCAHHBIM B yIpaxKHeHHH |.3; Hemouky,
KOTOPO# CONOCTaBJEHO uHCIO 7, Oynem 0603H€lanb_0)ll.
[Myctb, nanee, R — NMpOU3BOJbHLIA PEKyPCHBHBIH SA3BIK B
caoape V, ue spasiomuiics HC-aspkom **). Onpenenum
KJace f3hKOB & ciaelyromuM oOpasoM: :

LeZ=3n[lone(L—R)& (Vi< n)(oi =L =oi=R)].

CBoficTBO SI3BIKA TpHHaAAeXRaTb & Ppacno3HaBaeMo B
knacce HC (u HCy). B camom gene, A1s NPOHM3BOJIbHOM
HC-rpammartuku I' B cuay Bei6opa R uMeem l:(P)#=R;
05TOMY, POBEPss MOC/AEeI0BATENbHO IS KaXKA0H LENOouKH
ol, 02, ..., npunagaexur Jju oHa L(I') mu NPHHALJIEXKHT
74 oHAa R, MBl MOWIEM B KOHIE KOHIOB A0 TaKOH UEINOYKH
on, Koropas mnpuHagiexut Jau6o L(I')— R, mu6o R —
— L(T'). Ecam nepBas M3 TaKux LENOYeK HNPHHAILIEKHT
L(I')—R, umeem L(T)E £, eciu XKe OHA NPHHALIEKHT
R—L(I), 0 LN Z. :

BMmecTe ¢ TeM CBOfCTBO mpHHagexartb £ He O6yJeso.
Hepctutenabno,  ecau @ = @o(xy, ..., xp) — OyneBo

*) VYkasan M. U. Beneukum.

**) [Ipumep Takoro ssnika npu W (V)= 2 nocrasasercs Xors Gbl
Teopemoft- 2.4, ecnn monoxkuth B Hell F =S, f(n) = n. Tipa p(V) =)
HYIKHO ellle IPOH3BECTH NEPEKOAMPOBAHHME, KaK Ha cTp. 259,
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CBOHCTBO M p—HAHOOJBIIUI U3 HOMEDPOB UEHOYEK Xi ..., X,

TO BCAKHe 7Ba A3biKa L u L', 1Jast KOTOPHIX HMEEeT MecTo
,0p} = L'({el,...,op}, mu6o o6a
obnanaT cBolicTBOM My, 1ubo 06a He obGaaparot. Ho ecin

pasencteo LN{wl,...

[P 8 ¢

g — HauMeHbIee 4YHCJIO, GOoJblliee p M TaKOE, UTO M & -

&R*), 10 asbik L={vl,...,0(¢~—1)}R He npumaz-
1exXuT Z, B 10 BpeMs Kak L' = LU{wg} = £, u npu stom
LNMol,...,0p} = L'Nol,...,0p}.

§ 8.4. HekoTopble mpoG.JeMbl, CBA3aHHbIE
¢ b-rpammarukamu

IMpn mnepexome or HC-rpamMatnk K B-rpammarnkam

KJaCcC HEpaclo3HaBaeMbIX CBOHCTB SI3BIKOB CyXKaeTcsl elle .
Goabie. Tak, B kn1acce B-rpaMMaTHK pacHo3HABaéMbl MycC- |

tota (teopema 4.1), koHeunocTh (Teopema 4.2), CBOHCTBO -

colepxKaTbh LENouKy, COAepKalllylo BXOXKIeHHe X, UJIH HaudHu-

HAUIYIOCd BXOXKIEHHEM X, WIH OKAaHYMBAIOULYIOCS TaKO- .
BbIM (ympaxuenue 4.7); B kaacce HC-rpaMmaTuK BCe 3TH

CBOI;'ICTBa, KaK Mbl BHJEJH, HepacCIlO3HaBaeMBHI. Onnako wu

A B-I‘paMMaTI/IK MOXHO J0OKa3aTb Hepaclno3HaBaeMOCThb |

JOBOJIbHO OOCIIHPHOTO Kpyra CBOACTB. JTHM, a TaKXKe [0-

Ka3aTeJbCTBOM HEPa3pemuMOCTH B KJjacce B-I‘paMMaTI/IK;

HEKOTOPLIX NpoOJeM HHOIO THIIA MBI cefluac M 3aliMeMcs.
Bnpouewm, HaMm ynoGHee Gyner roBoputb ue o b-, a 06 OB-
rpaMMaTHKax (XOTSi Bce pe3y/IbTAThl OCTaHyTEs CIpaBel-
JUBBIMH M [IJs B-rpaMMaTHK; COOTBETCTBYIOUMe BHIOHU3-
MEHEHHS] KOHCTPYKUMH OYEBHIHBEI, H YIOMHHATH O HHX MBI
He OyneMm).

Ham norano6GuTcs OJHO BCHOMOTraTeJbHOE IIOHSITHE, OT-
HocAlleecs K MawmuHaM TwiOpHHra, M JeMMa, CBSI3HIBaiO-
mwas npousBosabHble HO3-Mamuusl ¢ OB-rpamMmmatukamu.

[Tyctb M — 3-mamuHa ¢ BXOAHBIM aiadaButoMm V, pa-

6ounm andaButom W u MuoxkecrBom cocrosiHuil Q. Ilo-
noxuM Z = VUWUQU{F, #, V}, rie V— cumBoJ, He BXo-
aswuit B VUWUQU{EE, £} Curyauuo (gq, £/, x”7, X', X)
MamuHpl M HaszoBeM OpaBHJAbHON, ecin x'x” = 3ty

i X'X"=#H#X paa nogxomsumx xe& V¥ X W
3anucbio NPAaBUIBHOA CUTYyaUuH (gq, X', x7, X/, X") 6y-

*} Ecam 6nl Takoro uucja He Hamoch, To R uMen 6ol KOHeuHoe
JonoJHeHHe H, 3HauuT, 6bla1 6b HC-A3bKOM.
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7eM Ha3blBaTh LENOUKY §,x'Vx”"X'VX”. Jlis npou3BOIbHOrO
poiupcnenns C = (8o, Sy, ..., S,) mamuanl M 6ydeM Ha-
3p[BaTh eFO NP O T O K 0J1 0 M menouky wt(C) = 3(So0) 3(S1)...
...%(Sn), roe 3(S;)—3anuce curyanmu S;. MHoxecTBO
BceXx IMPOTOKOJOB Mawuuel M Oyzem o6Go3nauaTb uepes
(M), nononnenne II(M) npo Z* —uepes II'(M).

Jdemw™ma 8.5 Hasn npoussoavroi [1-mawunst M mHo-
aecrso I (M) ecto aunetinoiil a3vik, u 044 scaxoi J13-ma-
wunot M moxcro noctpoute aunelinyro Ob-epammarury, no-
poosdarowyro 11" (M).

[IpenBapuTeabHO AOKaXkeM APYFYIO JIEMMY.

Jdemma 86. Hycro S-mawuna M umeer uncTpyxyuu
roasko Tunos (i) u (iil) u daa awboii ee nenycroi 8x00HOU
yenouku x cywecréyer camoe Gorvuiee 00HoO [x, yl-sviuuc-
AeHue, npuuem 3T0 Bbl4UCACHUE NPOUCXOOUT 8 TaKOU nocae-
OCBATEAbHOCTU: CHAYAAQ 4UTAETCA CUMBOA F= Ha BXOO0HOU
aente, sarem (ecau |x| = 1) — nepeoui cumsos 6x00HOL
yenouxku x, 3aTem co3oaerca pabowas suelKa, u daxee
waeu tunos (i) u (iil) uepedyrorcs 4epes odun, noxka He
6ydeT npouUTan ROCAEOHUL CUMBOA YENOUYKU X; NOCAE ITOZ0
Mauuna Aub0 cpasy OCTAHABAUBAETCA, AubO, npedxcde dem
ocranosurecsa, Oeaaer euje OAUH HJAH ABa waza TURd
(ili). Mycre, kpome TO20, 8x00HOU u pabouud aarpasurol
mauunol M npedcTasrenst cooT8eTCT8ERHO 6 8ude V= VU 7,
W=WUW, e9e VNV =WNW= . Hdas npoussorvublx
dsyx sswikos Ly= V'V* Ly= WW* o6osnauum uepes
Ly (Ly, Ly) MHOMECTBO BCEBO3MONCHOLX YenoueK Xy TaKux,
uro x = Ly, y = Ly u ne cyujecrsyer [x, yl-sviuucaenus ma-
wunst M. Toeda Oaa arobvix 0syx A-epammarux Ty, u Ty
rakux, uro L(I)= V'V*, L(I'y) = W W*, mosxino nocTpouto
auneiinyto  OB-epammaruxy, nopoocdarowyro Ly (L(T),
L(Ty)).

HNokasaTeanbcTBO deMMB 8.6. ITockoJabKy M
JIAHHOH BXOLHOM IIEMOYKM X caMoe OoJblliee IPH OLHOM
3HAUeHHH Yy, KOTOpoe Mbl GysneMm ob6oznauaTth y(x), MOXKeT
CylLIeCTBOBAaTh |[X, y]-BBIUHC/IGHHE, SICHO, 4YTO LEmouka Xy,
rie x e L(T)), y < L(Ty), npuaamnexkut Ly (L (T1), L(T%))
TOrga ¥ TOJAbKO TOTAA, KOrja BHIIOJHAETCS ONHO W3 YeThl-
pex ycaoBuil: (a) Lernouku y(x) He cyumectByer; (6) ly| <
<ly(x)l; (8 lyl>|y(x)|; (r) cymecrsyer Traxoe
i=1, ..., min(]y|, |y(x)|), uTo i-e ceBa cuMBOJBI LeMNO-

>

wek y u y(x) pasauunsl. JHSDIOHKUHA 3THX YCJIOBHH
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=(a)V (6), (8") = (a)V(B), (r')=(a)V(r). Unaue ro-
Bops, Ly (L(T), L(Te))= L’UL”UL’’, rpe L’, L”, L' —
MHOXecTBa Lenouek xy, x & L(I')), y = L(Ty), ynosaerso-
paomux (6”), (8") u (r') coorsercrenHo. [ToatoMy BBUAY
3G ¢GeKTHBHON 3aMKHYTOCTH KJacCa JHMHEHHBIX S3bIKOB OT-
HOCHTENbHO oObenuHenna (ctp. 170) Ham mocraTouHo yka-
3aThb Cn0oco6 mocTpoenust maunefubix OB-rpammatux msi
a3bikoB L', L” u L”. B cuny teopem 5.2 u 5.8 310 pas-
HOCHJIBHO MOCTPOEHHI0 OAHOAOpOXKeuHplx MII-mamun, no-
NyCKalIllHX yKa3aHHble - A3BIKH, MO0 KOHEUHEIM aBTOMAaTaM
My u M;, nonyckaomum L(Ty) u L(I'2) COOTBETCTBEHHO.

‘Mawnna M’ ana L’ cTpouTcs caenyiomuM o6pasom:
ec/id Ha ee BXONHOH JieHTe 3aNucaHa LENoYKa Xy, Tie
xV'V* y=W'W * 1o cuauana oHa paboTaer Ha BXOLHOI
JeHTe, Kak M;, a na paboueit — kak M; npoura x, oHa Ha-
uyHaeT paboTaTh Ha BXOIHO¥ JieHTe, KaK M,, a Ha paboueii
nocje Kaxk[Oro «BXOAHOTO» Iara YHHYTOXKAeT OAHY suefl-
Ky; eclyl mocie nNpouTeHHss Xy emle OCTaHyTca paboume
SIYCHKH, TO MallMHA YHHYTOXKAaeT M HX, IOC/Ie 4Yero mepe-
XONUT B 3aK/IOUHTENbHOE COCTOSIHME; B NPOTHBHOM CJydae
[ocjie NPOUTEHHs] Xy MAaUIMHA «JIOMaeTcss.

Mamuna M” nas L” cTpouTes aHaJOTHYHO.

Mamuna M” nna L” pa6oraer tak. MMes na BXOZHOM
Jente xy, rae x & V'V* y= W' W*, ona crauana paboraer
Tak Xe, Kak M’, HO MOTOM, He JO0#AA MO KOHLA ¥,
MePexXoJUT «B APYrOd PeXHUM»: Ha BXORHOH JEHTE MPOLOJ-
}KaeT pabortaTbh TaK XKe, a Ha pabouell He JesaeT HHYEro.
Ilpp sTOM OHa «3amoMmHaeT» TOT CHMBOJ b, KOTOpEI#
HoJkHa Oblia OBl 3anucaTh Ha pabouell JeHTe Manmmna M
(umn M’) cpasy nocJje MpPoOUYTEHHst COAEPIKMMOrO TOH BXOJ-
HOR siueiiku, Kotopyww M” o6ospeBaer K Hauamsy pa6oThl
B HOBOM peXUMe; IIyCTb K 3TOMY BpeMeHu pabouas jgeHTa
cocTout M3 i sueek (Bo3MoxkHO, i = 0) *). [Ipours x, ma-
wuHa M”’ cHoBa HaunHaer pa6oTaTh Tak Ke, KaK paorasa

paBHOCHAbHA AH3BIOHKUEM (6') V (8') V ('), rae (67) = -

¢ storo MoMmenra M’, moKa He YHHUYTOXHT BCKO pabouvio = °
y

JIeHTy. Eciu K 3TOMy MOMEHTY BXOAHas IeNouka Oyner
OpoYMTaHa UEeJHKOM, MallpHa JoMaercd. B mnporuBHoM
¢/iyyae BXOAHAas roJjioBka Oynet o603peBaTh B MaHHBIH MO-

1

MeHT i -+ 1-ii cieBa CHMBOJ LENOYKH Y, H OUEPeJHOH mar

*) PasyMeercs, unciia i MallMHa «3HATLY He MOXeT.
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6yaeT COCTOATh B CJeAYIONIEM: KakK ¥ Ha MpelbIAYUIHX ula-

rax, MallHHa MMHTHpYyeT paboty M, HO OJIHOBPEMeEHHO Npo-

pepsieT, COBNajaeT Ju O0003peBaeMhblil BXOJHOH CHMBOI -
c 3alOMHEHHbIM paHee CHMBOJOM b; ecau ja— OHa JO-

Maercs; eClIH HeT — NPofoKaeT paborath npocTo Kak My,

¥ ecqn Yy oKamercs «Mg-monyllleHHOH», NEepPexXoinuT B 3a-

KJIOUHTEIBHOE COCTOSHHE.

NokasateabctTBo aemmu 85, Iycts UR——MHO-
JKEeCTBO 3aliceli BCEBO3MOMKHBIX CHTyald#l panHoil [(2-ma-
wuabl M. Scno, uto R ecth A-s3BIK; COOTBETCTBYHOLIas
A-rpaMMatuKa crpoutcst Ge3 Bcsikoro Tpyaa. OGosnaunm
yepes T MHOMXKECTBO BCEBOSMOXKHBIX LENOYEK BHAA XY, TAC
X, y &R ¥ cutyauus ¢ 3amiChio Y He ABISETCA HENOCpel-
CTBEHHO MOCTIJKHMOH H3 CHTyallud C 3alucbio X. Bauay
oueBuaHoro pasencrsa II'(M)= R*TR* U CzR*, Teope-
MB 5.4 u 3ameuanus na crp. 170 Ham JocraToyHO 110-
crpouth JauHelinylo OB-rpaMMaruKy, NOpOXKAAIOUIYIO T.

Bynem roBopHTb, UTO MHCTPYKIUs ;# I\/{/?LHHHI:LM{HPI/I-
MeHuMa K cuTyammu S ==(q,x’, ax”, X', AX"), ecnu neBast
gacTb J¢ COLEPXKHT ¢ H 1pH ToM: ecan K == gb—g¢ , 10
b=a, ecnu ' =Bq—¢q’, 10 B=A; ectn K = q—q'l],
0 X' 5= A; ectu K = q—q'll, T0 X”%’A. Bynem o06o-
3HauaTh uepe3 R () MHOXKECTBO 3amuced BCEBOZMOMKHBIX
cutyalii Mamuibl M, K KOTOPHIM NDHMEHMMa WHCTPYK-
uus J, u uepes Ro— MHOXKECTBO 3amuceidl BCEBO3MOKHBIX
cutyauuit M, K KOTOPHIM HENPUMEHHMBI HHKAKHE UHCTPYK-
muu. Kak Ro, Tak u Bce R(H) ssaswoTtcs ‘A-asbikaMy, H
NOCTPOEHHEe COOTBETCTBYIOIHMX A-rpaMMaTHK OYeBUIHO.
Mpu stom T =[RoNTIU U [R(XK)NT] rae oGbenuunenue
Gepercs mo Bcem uucTpykumam M. ITockombky Roﬂ“Tr_—:
== RoR, N0CTaTOUHO YKa3aTb CNOCO0 MOCTPOEHUS JHHEHHOH
B-rpaMMaTHKH A KaX[Oro H3 f3LIKOB R(AYNT. .

BBujy JAeTepMHHHPOBAHHOCTH MallkHbl M K Kamofl
laHHOf CHTyallun MOMKET ObITb NPHMEHHMa TOJMBKO OIHA
unctpykuusi. ITostomy, ecin x € R(X) y = R, to curya-
upa S’ ¢ 3alHChiO Yy TOrJa M TOJbKO TOFAA He SIBJAETCH
HEMOCPEACTBEHHO NOCTHIKUMOHM H3 CHTYallHH S ¢ 3amuchio
x, koria S’ He mosydaercd M3 S NPHMEHEHHEM HHCTPYK-
unn . A orciona mo gemme 8.6 BblTEKaeT, 4TO JOCTATOYHO
NOCTPONTh D-MawnHy M, yIOB/IeTBOPSAIOULYIO yCJIOBHIO STOU
JeMMbl M TaKylo, UTO JJs lenouek x & R(K) u y=R
Toria W CTOJABKQ TOTAa  cyulectByeT {x, yl-BhiuMcienue
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MaluHel M, KOTAa CUTyalHs C 3aMHChbio Y noJaydaercsa U3
CHTYalMH C 3aNMHCBIO X NPHMEHEHHEM WHCTPYKUHH . [Tpu
STOM BO3SMOXKHBI NATb CJAyYaeB, COOTBETCTBYIOUIHX BO3MOXK-
HbIM  THDIAM MHCTPYKUHH J. Mm  paccmoTpum cayvai
H = Aq— ¢, UpenocTaBuB OCTA/bHBIE (BnosiHe anaJsoruy-
Hble) uuTatemo. Mawuna M Gyzer B 3ToM cayuae, umes
Ha BXOJHOH JieHTe Llenouky gx'Vx”X'BVAX” (rae B cuay
BbiGopa Tuna muctpykuun A= W, Be W | {#:}), paborars
crenyiomuM o6pasoM. CHauasa oHa yuTaer g ¥ Iuier Ha
paboueii sente ¢’. 3atem fo npouTeHuss B mpocto nepenn-
CHIBACT BXOLHbIE CHMBOJIBI HA PaGouyio JIeHTY. [Mpoura B,
OHa mHIIeT HAa paGoyelt nente V. (IloauepkneM, uto 370
ACNACTCS «HENETEDMUHUPOBAHHBIM O06PAa30M»: MAIIHHA MO-
&KeT 3amucaTb V M0C/Je NPOYTeHHs MOGOrO CHMBOJNA W3
W U {3}, no ecau s CleAyoLell BXOIHOH fuefiKe He oOKa-
XeTeqa V, To mpousolifer «TIOJIOMKa».) 3arteMm, Npourts Ha
BXONHOH JeHTe V, OHA MNHUIIeT Ha paGoueit B. lasee,
npourss A, numier Ha paGouefi JeHTe cuMBOI, KOTODEIH Ha

BXOJIHOM HEYIOCPENCTBEHHO caefyeT 3a A (omaTe «Hezetep-.

MHHHPDOBAHHBIM 06pa3oM»: CHMBOJ MHIIETCS Hayrapm, u
B CJyqae HECOBNAJCHHS €ro CO CJAEAYIOIHM BXOAHBIM CHM-
BOJIOM MamiHHa JjoMaercs). Jlasee, wurtas X”, mamnua
OCIE MPOYTEHHs KAaXKAOrO CHMBOJA IHIIET Ha pabouel]
JIeHTe  (KaK ONHCAHO BBIE) TOT CHMBOM, KOTOPBIA Ha BXOJ-
HOH ClIellyeT 3a NPOYHTAHHBIM, a NpOYTSl NOCAEAHHH CUM-
BOJ U3 X", MePeXONMT B CHELHAJIbHOE COCTOSIHHE g (ecanu
OHA, «HE yrajaB», 4TO RAHHBIH CHMBOJ MOCJACIHHN, BMECTO
nepexoja B § s3amuiner 4To-HMOYIbL Ha paboueli nenTe, TO
Ha clefylouleM mware GyReT MPOYTEH IPpaHHYHbBLH Mapkep *
H npousoizier nonomka). Ilocie storo uyuraercs rpanuy-
HBIH MapKep H HACTYMaeT 3aKMOYHTEJbHOE COCTOSHHe. Bpy-
nonwenxe 1aas M ycnoBus smeMMbl 8.6 oueBHIHO. Wrak,
semMma 8.5 nokasaHa.

Ilycte Tenmeps M — npousBosbHas D-mamuna, O603na-
YuM 4Yepes R(M) MHOXKECTBO 3amucell BCEBO3MOXKHBIX C-
Tyanuit M, depes R;(M)— MHOXKECTBO 3amucell BCEBOIMOK-
HBIX Ha4aJbHBIX cHTyauuét M u uepes Ry(M) — muoxe-
CTBO 3anHCell BCEBOSMOMHBIX CHTyaumuii M, uMerouiux BH/JI
(97, FFx, F, A, #y), rre g, — 3akmounTeaproe CoCTOs -

*) Mel MoxeM, pasymeercs, cuntath rpaHnynble Mapkeps M orTauy-
HBIMH OT .,
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nue M. TlonoxuM, KpoMe TOTO,
F(M) =1L(M)N[R; (M) (R (M))" R: (M)];

uuaue rosops, F(M) — 3T0O MHOXKeCTBO IPOTOKOJIOB T€X BHI-
yyucJMEHHHA MamKHHB M, ¢ MOMOILBIO KOTOPBIX 3HAUEHHMS apry-
MeHTa BBIUHC/ASEMOH €0 (YHKIWH [ nepeBoAsTcs B 3Hade-
uua camoil f. IMockonbky muoxectBo CzF (M) (o6osHaue-
uie Z BBeIeHO Ha ctp. 268) mpeiacTaBUMO B BHJIE

CzF (M) =TI"(M)U Cz[R, (M)(R(M))" Ry (M)},

a RiiM) u Ry(M) cyrp A-A3biKH, NIpuyeM A-rpammamxn’
ST HUX CTPOSITCS OYEeBUAHBIM 006Pa3oM, H3 TOJBKO 4TO JO-
Ka3aHHOH JEMMBI HENOCPeJICTBEHHO BBITEKaeT CJeayloliast

Jemma 8.7. Has npoussosrvroll N-mawmunet M MHO-
wecrtso CzF (M) ecre auneidnvli a3biK, u 0z 8caKoll
IO3-mawunvt M moxcio nocrpouts aunetnywo OB-epam-
narury, nopoxcoarowyro CzF (M).

HaMm nonanoGurcsd eme Ciaefylolnas NpocTas KOHCTPYK-
uus. Iyers G ={gi, ..., gn, ...} — CUCTHOE MHOXECTBO
CHMBOJIOB ¥ @, b — npon3BosbHBle CHMBOJEL JlIa Kaxjoi

_— l+ilb
UENOUKH O =g; ... g, MNOJOKHM A (0)=0ba .

. ba'tish; KpoMe TOro, NoJIoXKuM A(A) =bab. [1aa kaxporo
a3bika L B TPOH3BOJBHOM cjoBape, colepxamemca B G,
nonoxuM A(L) = {A(0)|e = L}. Mubl MOXKeM nonycmT/x‘,/I,
YTO A7 KaXJAOH paccMaTpuBaeMofi HaMu D-MailWHbL
COOTBETCTBYIOIIMEA Cja0Baph Z cofepxkutcs B (G, U paccMor-
petb a3nk H(M)= A(F(M)). Nueer mecTo 5

Jdemma 88. Han npOU3BONLHOZO CAOEAPA V, codep-
dcaweeo a w b, u 0an npOU3BOALHOL A-mawunet M mro-
amecreo CyH (M) ectv aunelinoui a3vik, u 04n 8CAK020
caosaps 'V ={a, b} u ecakod N-mawunet M moxcrHo no-
crpoure  aunetinyro  OB-epammaruxy, noposcdarowyro
C .

VlzI(OA/II()aSaTEJIbCTBO. Hmeem CyvH(M)=Cy(M(Z))*U.
U((AM(Z))* — H(M)). TTockonbky A(Z) KoneuHO, AJs Tep-
BOro wujgeHa oObeluHEeHHs MO Teopeme 5.4 CTPOHTCH
OA-rpaMMmaTuKa; BTOpPOl WJeH _OpOXaeTcs  JIHHeHHOR
OB-rpamMmatukofi, cxeMa KOTOPOH MOJNYyYaeTcs u3 cxeMb!
coorsetcTBylomelt rpammatuku gas  CzF(M) samenoit
B KaXKJOM IpaBHJIe KaXKJOTO0 BXOXKIEHUS :(ékxaoro OCHOB-
HOro cuMBoOJIa g; BXOXKJEHHeM Uenouky baltib,
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Tenepb Ana HeXOTOPHIX HHBapuaHTHBIX cBofictB OB
rpaMMAaTHK JErko [JOKas3aTb HEpPacro3HaBaeMOCTb. :

Teopema 84. Ilyctb V —npoussosvubiit carosape
codepacawyuli He menee 08Yx cumeonos, E — npoussorvuo
HEnYCTOe MHONECTB8O HATYPAAbHBLIX HUCeA U op— CBOUCTE
a3oika 8 caosape V umers Oonoarnenue (do V*), uucao sae’
MEHTOB KOTOPO20O KOHeuHO u fgasercs aarementom E. Tozd'
ar Hepacnosnasaemo 8 Kaacce auxednvix Ob-epammaru
u Tem Oosee 8 Kaacce 8Cex OB-epammarulc ¢ ocnoeubt'
caosapen V. ,

JoxaszateabCTBO. ,U,Jm NPOU3BOJLHON ,[15) -Maulug
M wmomHocTe MHOXectBa [ (M) paBHa mowHocTu F(M);
a 3Ta [OCJAELHSS — MOLIHOCTH 06JIaCTH  ONpEeIeseHH -
BBIUHC/JASIEMO JaHHOH MamuHo#t ¢ynkuuu. I[lostomy k
npobaeMe paclno3HaBaHHA ap CBOAUTCA npobiaeMa pacnos-’»‘;
HaBaHKHS CBOHCTBA MaumluHBI M BHIUHCAATH PYHKUUIO ¥), 06~
JIACTH OIpeJieIeHHsT KOTOPON HMeeT KOHEUHYIO ‘MorsocT
ABJAIINYIOCH aaeMeHToM E. ;

CJIEIICTBI/Ie\ 1. C/zedyfomue cgolicrsa A36I1K08 He-
pacnosrasaembl 8 Kaacce Aunelinvix (u Tem. 6osee scex)
OB-epammarux ¢ 3adanHvim ocuoeuvm cAOBapeN  MOUYHO-
cTU, 6oasvwell uau pasHol 2: : ‘

a) umerb KOHeuHoe dononﬂeﬂue :

6) umero donoanenue, cocToaujee 8 TO4HOCTU U3 34.
OaHHO20  KOHEYHO20 4YUCAQ 3ACMEHTO8 (8 HACTHOCTU, NY
croe).

,[LeHerBMTeJIbHo, LJs  NYHKTa a) JIOCTATOYHO B3AT
B KauecTBe E MHOXECTBO BCeX HAaTypaJbHBIX HHCeJ, AJ
nyHKTa 0)— MHOXKEeCTBO, COCTOAIIEE M3 OJHOTO YHCHIA.

Cnencrsue 2. He cywecrsyer areopurma, nosso-
Astoweeo 0an aobol OB-epammaruxu (uau dasce 0asa Ao

6oti aunelinoti OB-epammatuxi) ¢ OaHHbLIM  OCHOBHOIM:
caoeapem MOWHOCTU, GoAbuietl usu pasHotl 2, pacnosxars,.

SKBUBANCHTHA AU OHA 3A0QHHOU epammaruxe, HAPOHCOA0~

weii V*. Tem 6osee Hepaspewuma obujan npoéﬂema aK8U-~

saaentroctu Ob-epammarux. :
CaenpcrBue 3. He cyuwcreyer aﬂeopqua noseo. .
antoweeo 0aa awoboix dgyx OB-zpammarux Ty u Ty ¢ Oan-

»

*) Tounee c/eaoBaJgo 6bl TOBODHTD O MaUIHHAX C HEKOTOPHIM (HK-

CHPOBAHHEIM BXOAHLIM andaBHTOM H O NMPOEKIHH (byHKILHH Ha HeKoTO-
poift meccnpoaaﬂﬂbm andapuT (Cp. CHOCKY Ha cTp. 264). - :
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HblM OCHOBHBLM CAOBAPEM MOUWHOCTY, Ooabuwieldl uau pas-
nott 2, pacnosnare, codepacurca au L(T)) 8 L(Ty).

B caMoM gene, [0 MpeAbAyIIEMY CJAEACTBUIO TaKOH
aJrOPHTM HEBO3MOXEH JaKe IJsi (QHUKCHPOBAHHOH TpaM-
maTuku I';, ecsin oHa mopoxkmaer V*,

3aMeuanue OrpaHnyenye Ha MOIIHOCTD CﬂOBapﬂ B
teopeMe 8.4 u ee CIEJACTBUAX CYLIECTBEHHO (CM. YNpaxKHe-
aue 8.16).

Jns morasaTesibCTBA HepaCHOSHaBaEMOC’IPl pfifa Apyrux

CBOMCTB MBEI BOCHOJIb3yeMcsl CJemylomell TeopeMoH.
. Teopema 85. [lycre U, V—caosapu rakue, 4ro
UNV=g, w(V)=2, u § —kaacc Ob-epammarux, co-
depacawyuil ace auneiinvie OB-epammaruxu u rtakod, 470
cootaercrayrouuts kaacc L (J") agpgexrusno 3amxHyr or-
HOCUTEAbHO 00Be0UHeHUS U _OTHOCUTEAbHO YMHOXNCeHU
caesa #a U* u cnpasa na V*. Toeda gcakoe c80licT80 A3bi-
ko8, nerpusuasvroe 8 (T y), cnpasedausoe Oan U*V*
U COXpaHAIOULeEC NPU Onepayusx nepecevenus ¢ A-a3olkom
U NPOEKTUPOBAHIA, HEPACNO3HABAEHO & T vyv. lIpu atom
coxpanenue ce0LCTBA npu NpPOEKTUPOBAHUL MOXeT ObiTo
sameneno OGoaee caaboim Tpebosanuem: ecau L <= U*,
y=V* u aseik Ly obaadaer Oanneim c80LcTEOM, TO UM
obaadaer u azvik L.

HJokasateanbcTBO. [lycTh o — CBOHCTBO $3BIKOB,
VIOBAETBOPSAIONeE OMHCAHHBLIM ycaoBuaM. B cuay oxnoro
M3 3THX YCJIOBHH HOJKeH CYIIecTBOBaThb A3HK Lo=Z (T y),
He obmajalolyil CBOUCTBOM o. s MPOU3BOJBHOrO SI3bIKa
Le 2 (T v) nonoxkum L' = U*L U LoV*. Ecnu npu stoMm
L=V* 1o L'= U*V*, tak uto « cnpaBeanuBo misi L’.
Ecau xe L = V* 10, QukcupoBaB uemouky y= V*—L u
IOMYCTHB, Y4TO CBOHCTBO o HMeeT Mecto Ans L/, no.nyth
BBH/Y " YCJIOBHIL, - HAJIOXKEHHBIX Ha o, YTO 3TUM CBOHCTBOM
nomken o6Gaagate w a3blk L’ () U*y = Loy, a 3Hauut, u
Ipy (Loy) = Lo, uto ueBepHo. Takum obpasom, L’ obnagaer
CBOHCTBOM o TOTAA M TOJbLKO Torna, korza L = V*. A sro
No3BOJIAET 3aKJOUHTh, — II0CKOJbKY L’ cTpoutes mo L 3d-
tbexTuBHO, — 4TO . mpo6JjeMa pacno3HaBaHHsa COBIAJEHHS
3bika knacca (7 v) ¢ V* cBoauted K mpobJeme pacno-
3HaBanma o B Kiacce I ). Ho cBoiicTBo coBnanats ¢ %4
HepacnossaBaeMo B Iy (caexctsHe 1 u3 Tteopembl 8.4,
OyHKT 6)).
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-CanencrBue. Caedyowue csolictéa A361K08 Hepac:
nosuasaembt 8 Kaacce Ob-epammarux ¢ 3a0annbim OCHOB=
HOlM  cA0B8apeM MOUWHOCTU, Goavwed uau pasuoii 4
(o) 6buro 00HO3HAunHbIM B-36ikom; (B) GoiTe Oerepmuni
POBAHHbIM A3bLKOM (T..e. OONYCKATHCA QeTePMUHUPOBAHHOL
MIl-mawunnoit); (y) umero OGeckouTexkcTHOe OONOAHEHUE;,
(8) oOvire OA-s3vikom; (&) ObiTo AUHELHbIM AZLIKOM,
(§) 6oite merasunednoin a3vikom; (1) GblT6 UTEPAYUOHHO~:
auneldnoin  azvikom; (8) Ooire OAEB-assikom. Csolicrea
() —(n) Hepaciosnasaemvr Takme 8 xaacce OB-OAEB.
epammarux, ceoucrea  (a)— (L) u (8)—8 Kaacce urepa-
YUOHHO-AUHelHbIX epammaTuk, colictea (a)— (&) — 8 Kaac-
ce MeTasuHelinbix epammarux, cgovcrea (a)— (8)— 8 Kaac~
Ce AUHEUHbIX epaMMaTUK (npu TOM JKe O2paHudeHuu Ha
cA08apb).

B camom pese, Bce mepeunc/eHHPe KAacchl TPaMMAaTHK
JAI0T KJIACCH SI3BIKOB, 3((EKTHBHO 3aMKHYThHlE OTHOCH'
TeNbHO HYXKHBIX ondpauuit (teopema 4.8, 3ameuanus He,

crp. 170, nemma 5.1); cnpaBeJIMBOCTb HA3BAHHHIX CBOHCTB!

aas U*V* ouesumHa, coxpaHeHue cBoHicTBa (&) Mpu HyXK-
HBIX omepalusx obecneunBaercsi TeopeMoli 5.4, coxpaHe-
Hue cpoiictB (&) —(B8)-—3ameyaHusamMu 2 U 3 B KOHI .
§ 5.4, HETPUBHAJIBHOCTb CBOHCTB (@) —(6) B COOTBETCTBYIO-
wux knaccax npu n(U)>= 2 — npumepamu u3s § 4.4 (naa
() u (B)), mnpocroi Momudukauueit npumepa 2 u3
§ 43%*) (mas y), NIpUMepOM K CAEICTBHIO U3 TeopeMnl 5.7
(mas (6)), npuMepamm u3 ynpaxuenuit 5.26, 5.28 (mas’
(e)—(0)). CpoiictBa (&) u (B) NpH MPOEKTHPOBAHHH MO-
TyT He COXPaHAThCS, HO YIOBJETBOPSIOT YKa3aHHOMY
B KoHlle (opMyJsiHpoBKH TeopeMbl 8.5 Gonee cmabomy Tpe-
6opaumio (ynpaxHenue 4.35). To Ke BepHO, KaK HETPYIHO
y6enutbest, nasi (y). CoxpaHeHue cBolicTBa (o) NpH mepe-
ceveHHH C A-53BIKOM BLITEKaeT u3 ynpaKuenus 5.17,a),
csofictBa (f) —u3 TeopeM 5.5 u 5.3, cmoiictBa (y) —u3
teopeMm 4.8 n 5.4.

SaMeuaHue YTBepXKIEHUS CJAEICTBHS H3 TEOPEMBI
8.5 cnpaBeanuBH IJf JM0O0ro ca0Bapsi MOIIHOCTH, O0Jb-
me#i wuaAx paBHOA 2 (ynpaxkuenue 8.11). B cayuae
OJHO3JIEMEHTHOrO  cjloBaps  cBofictBa (a)—(0)  TpH-

BHAJIbHBI. ’

*) HmMenHo, HyxHO y6paTh pa3fenuTe/bHbIA CHMBOJ b. .
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Ilpyrue npumepnsi Hepacno3HaBaeMblX B kKJjacce B-rpam-
MATHK CBOJICTB W OTHOLIEHHH CM. B ynmpaXnenusax 8.12, 8.13,
8.15, 8.22.

B 3akjioueHHe Mbl PaCcCMOTPHM HEKOTOphle NpoOGJeMbl
HHOTO Xapakrepa (BTOPOro H3 [JBYX THINOB, YKa3aHHBIX
s § 8.1), a umeHHo npobaeMbl pacno3HABAHUA 3aMeNlaeMo-
CTH, B3aHMO3aMelllaeMOCTd # KOH(Hrypauni. Mel nokaxem,
4TO OHH HepaspelIMMBbl yiKe IS JHHEeHHBIX A3BIKOB; Gosee
TOrO0, AJs TMONXOAAILIMX JHHEHHBIX S3LIKOB Hepa3peuminMbl H
COOTBETCTBYIOIIHE YACTHBIE MPOGIEMBL.

VKaxkeM cnoco6 IMOCTPOEHHs 3THX s3biKoB. Ilycte M —
npousBosibHas J3-mamuHa, B paboueM aspaBute KOTOpOii
BLIICJEH CHMBOJ @ TAKOMH, UTO BCE 3HAUEHHS BBIYHCIAEMOH
mamuHolik M Gymkuumu [ ABAsIOTCA LemoykamMu B {ao}.
MHOKeCTBO BCeX TeX 7, JJIsi KOTOPHIX af CyTh 3HaueHHus f,
6ynem oGosnauatb Ey. [lpn namnexamem Bbibope M Mbl
MOXKeM, OUEBHAHO, MOJYUYHTh B KaueCcTBe Ep IPOH3BOJIbHOE
peKypPCHBHO IepeuncjJuMoe MHOXecTBO. ByneMm, xpome Toro,
CUATaTh, YTO MamiHHa M uMeeT eIMHCTBEHHOE 3aKJIOYH-
TeJbHOE COCTOAHHE (o, IPHUEM OHO OTJIHYHO OT HAYaJbHOIO
M He BCTPeyaercsi B JIEBbIX 4YacTAX HHCTPYKLHH; MOHATHO,
YTO KJIACC MHOXKecTB Epr IPH TaKOM OUPAHHYEHHH He
cyxaerca. Ilomoxum panee V ={a, b} u nocrpoum 10
demMe 8.8 gunednyio Ob-rpammatuky I'sy, nopoxpaioniyio
a3pik  CyH(M). PaccMOTpUM INPOHM3BOJBHYIO  IENOUKY
o & A(Re(M)) (cM. cTp. 272, 273). Dra uemoyka enuH-
CTBeHHBIM 006pa3oM NpPeACTaBJAseTcd B CJeAylOlleM BHIe:
1 (o) A(FxVE)N(FF)A(y), roe ¥ 1 y— UENOYKH BO BXOA-
HoM H pabodyeM aadaBuTax M COOTBETCTBEHHO; 06paTHO,
BCsiKasl LeNOYKa TaKoro BuAa NpuHamIexuT A(Ry(M)).
O6o3naunm uepes QY(M) u Q2*(M) cOOTBETCTBEHHO MHO-
eCcTBa BCEBO3MOXKHBIX LleNlOYeK BHJa

A(g)h (3 xV £ VYo u 0" (3 2V & V)4 () A () b,

e X, y — HeNoYKH BO BXOZHOM M paGoueM andasurax M
COOTBETCTBEHHO; & ==|y|; ¢— cuUMBOJ, OT/IHUHBIA OT @ u b.
Monoxam S (M) =A(R, (M)(R(M)) Q' (M) (=1, 2) =
LY (M)=[A (R, (M) (R (M))* Ro(M))—H (M)] bb U §* (M). SIcho,
yro S'(M)— OA-a3bk, a S?(M)— JMHEHHBIA SI3HIK; COOT-
BETCTBYIOLIEE TPaMMaTHKH cTpodTcs 6e3 Tpyaa. ITostomy
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JieMMa 8.8 gaeT BO3MOXKHOCTb MO MalinHe M OOCTPOHUTDH JiH~
Hefiunle OB-rpaMMartuku, nopoxpaawmue L'(M) u L2(M)’
HemnocpencTBeHHO -sicHO, 4TO B A3bike L!'(M) mobas ue-
nouka Buga A(F)[A(al)]tbb, k=0, 1, ..., 3amemaeMa Ha
‘CHMBOJ ¢, B TO BpPeMf KakK 3TOT MOCJACAHUA 3aMeliaeM Ha
AM(3F)[M(ao)J*bb Torma w TOMBKO TOTAA, KOTAA HHKakas
nenouka u3  H(M) He oOKaHYHBAeTCSd  BXOXKJAEHHEM
% () [A (do) JFbb — unaue rosops, Korja af He siB/IseTCs 3HA.
uyenneMm f. Uto ke kacaerca suswika L2(M), To mas wmer
NPHHAIJIEKHOCTh GF MHOXKECTBY 3HaueHMH [ PaBHOCU/IbHA:
3aMern(aeMocTu bR+t ma A(qo). 3ameruM ele, 4TO a) Kolm_-f
poBaHHe A MOMKHO NpPOH3BECTH TakK, YTOOBI GBLIO A(go) ==
‘= baab; 6) B L'(M) cuUMBOJ ¢ MOXHO C Te€M Xe pesym;-'
TAaTOM 3aMEHHTb IeNouKo# bbbb.
- Topo6pas Mamuny M Tak, 4TobH MHOXKECTBO 3Haqe-
HUfA | GBIIO HepeKyPCHBHEIM, T.e. 4TOGH He CYIIeCTBOBAJIC
aJAropuTMa, NMO3BOJAIOWETO N0 UHCHY R y3HATh, NpHHAL/e:
JKHT JIH OHO 5TOMY MHO gKeCTBy ), MBI TOJlyuyaeM KOHKpeT'
HBlE JII/IHeI/IHbIe Ob-rpammatuku I'y ¢ OCHOBHBIM CJIOBapem
{a, b, ¢}, Ti n I's—o06e ¢ ocHOBHBIM ciroBapeM {a, b} — Ta-
‘KHe, 4TO He CYIeCTBYeT AJNTOPNTMOB, MO3BOJSIIOIIHX IJIf;
NPOM3BOMbHOI Lenouky ¥ & {a, b}* pacnosHaTh: a) fABJAETCS
au x KoHdurypauued sseika L(Ty) ¢ pesyabrupyiomum c;
6) saBasercA MM X KOHQurypalued NepBOrO paHra ssbika

*) Takum cBoficTBoM Gygmer o6jajath, HanpHMep, cieAyiowas
‘Jd3-mMamnsa (HWXKe ONHCHIBAeTCHl, KAK OBGBINHO, TOJbKO MPHHIMN ee pa’
‘6otnl). BxomHo#t andasut MamuHb ecth {a, b}. B nauame paGoTe Ma
HIMHA TepenuchiBaeT BXOAHYIO LENOYKy X Ha pabouylo JIeHTY; 3aTeM OH
npoBepser, ABAAETCA JH 3Ta Lenodka koioM B andasute {a, b} Hekoro-
‘pofi d-mamygHnl M’ (cm. crp. 258—259), B ecan na, TO MePEeNHCHIBALT €&
‘emle pas B APYroil sote pabouefi NeHTH (€CJAH HeT, MallMHa JoMaeTcs) H
najee pabotaer B T0# 30He, Kak M’, HCIOJB3Ys «IEePBLIA IKIEMIIAD» X
Ha paGouel JieHTe AJS «IOJIYYEHHs HHCTPYKUHH» (3TO 3HAUHT, UTO nepep
KaXIbIM. OUepeHBIM Npeo6pa30oBaHHeM <«BTOPOFO 3K3eMILIApa» TOJOBKA
JOMXKHA HANTH B <NEPBOM 3K3eMIApPE» KOX TOH HHCTPYKUHH, KOTOPYIO
caeyeT HPUMeHHTh Ha JaHHOM ware). Ecau 9ToT mpomecc okoHuHTCH
‘Bbl4HC/ICHHEM 3HAYEHHA COOTBETCTBYIOUIeH (YHKUHM OT X, TO Bce conep-
KuMOe paboueil JIEHTH 3aMeHsieTcss O AHOGYKBeHH bl M Kojiom™ M’
B andasute {do}, nocne yero MalllHHa OCTAHABJHBAeTcs, Nepefils mpeABa-
DHTENIBHO - B 3aKJIOUHTENbHOE COCTOSIHME;, B NPOTHBHOM cjydae MaUIHHA

paboraer BeyHo. TakuM o6pa3oM, LeNOUKa @y TOrAa H TOJNbKO TOTAR MpH-,
HaJJIeXHT . MHOXKECTBY 3HaueHHHI (YHKUMH, KOTOPYIO BBIYHCIAET M0~

CTPOeHHas MallMHa, KOTAa 3Ta HENoYka ecThb KOJA HEKOTOPON caMonpHMe-
uuMoit Mawuan M’. Ocraercs BocmoJsib3oBaThCst Jemmoil 8.1, :
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L(T1) c pe3yabTHPYIOLHUM ¢; B) 3aMelliaeMa Jy LeNoYka
bbbb na x otHocuteabHo L (I'}); r) 3aMmelnaeMa Jim X Ha
baab otHocutenbHo L(T%); n) aBasiorcs au x u bbbb B3a-
yMo3aMellaeMblMi oTHocuTeabHO L (If).

[Io MOBOAY BO3MOMXKHOCTH YMEHBIIHTH 3J1€Ch MOIIHOCTH
cnoBapefi cM. ynpaxsenns 8.19 u 8.20, mo nmosony pacno-
3HaBaHHA KOHOQHUrypauuil BBICHIHX pAaHIOB — yIpaxkHe-
uue 8.21. o

YnpaXxHeHHn

8.1, 3akomupoBaB BCEBO3MOXKHBIE I'DAMMATHKH, Kak B J0Ka3aTtelb-
CTB@ TEOPEMbl 2.4, HasoBeM rpaMMatuky I' caMonmopox gamouiel,
ecsiM HauMeHbWHA (B JeKcykorpadbHyeckoM IOpAAKe) U3 ee KOJOB NPH-
nagnexur L(T). Tlokasarb, uro caMonopoxXjaeMocTs HepacHO3HaBaeMa
B kmacce I'¥*), [yfcasanue Tlokasath, uTO MHOMXECTBO HAHUMEHBILHX
KOIOB HEcaMOMOPOXKAAIIIHX I'PAMMATHK He NOPOXKJaeTcs HHKAKOH IrpaM-
MaTHKO.]

8.2. IlokasaTh, uTo crepyOmHe cBOHCTBA rpammamx HepacnosHa-.
BaeMhl B KJjacce I':

a) HMeTb OTPAHHYEHHOE pACTANKeHHe (T. e. eMKOCTb, ‘Maxopupyemyo
JauHelHol byHKUHel);

6) GbiThb rpaMMaTHKOR 63 pacTsIKeHHs.

8.3. MoxHO s nepeHecTH pe3yabTar ynpaxkHenus 8.1 ua kmace HC?

8.4. a) Ilyerp Lo — npoussoasubiii HC-s3bik, L — NPOM3BOMILHBIA He-
nyCTou HC-a3sbik 1 & — Kaace A3uKOB, cogepxatiumii Lo U L u e conep-
Kall¥it HM OJHOro fA3mka BHAa Lo U (L—{x}) rie x = L. Tlokasarh,
4TO CBOJCTBO NpHHAMIEXATh Z nepacrnosuasaeMo B kaacce HC.

6) To xe c sameHoH sswkoB L — {x} Ha sabiku Buga L — L', rze
L’ — yenycrtoe kOHeuHOe MOAMHOXKecTBO L.
8.5. Hoxasau, YTO -B - KJacce HC HepacnosHaBaeMo CBOfCTBO mnpH-

HaleXaTh 3’ (HC).

8.6. fsnix l B C/ioBape V uMeeT HeTPHBHAABHYIO zaMe-
llaeMOCTD, ecid HavJeTca xoTa OBl OJHa mMapa Lemoyex X,y & V*,
X 5= y, Takas, uTO X SIBISIETCS NOJLENCUKOH HEKOTOPOH uenouku u3 L #
npu sToM X ;=> y. [okasaTb, 4TO CBOHCTBO MMeTb HETPHBHAJLHYIO 3aMe-

jaeMocTh HepacnosaHaBaeMo B kuiacce HC.

8.7. Yennnrs nemmy 8.1 u teopemy 8.2, nokasas, uTo caefywoluue
MHOXeCTBa He MOrYT OblThb PEKYPCHBHO NEPEUHCAUMBIMH:

4) MHOMKECTBO KOJOB HecaMONpPKMEHHMEIX D-MallluH;

6) MHOXecTBO KOA0B Takmx JI2-MamuH, uro BHIACATEMEE  HMH
GyHKUEE 06/184A10T HEKOTODHIM CBOfICTBOM,; CNPABENJIHBHIM IS HHIIe
lle onpemeneHHofl GYHKIMH, HO He MIJS BCEX Y4CTUYHO DPEKYPCHUBHEIX
byHxnuii,

8.8. Hcnonb2ys ynpaxdenue 8.7, 6), nokasartb, 410 CeRYIOLIAE MHO-

#HecTsa He MOryT GHITh ]JeKyDCHBHO Hepe‘{HCJIHMb]MPl

*) T —xpace Beex rpammamx (CTp. 30),
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a) MHOMKeCTBO KOJOB FPaMMAaTHK, 06/1a/aiolUX HEKOTOPLIM HHBAPH: -
aHTHBIM H HETPHBHAJMGLHBIM B Kjacce I' cBOHCTBOM, CIpaBedMBHIM I :
rpaMMAaTHK, NMOPOXKAAIOMHUX ITYCTOH S3BIK; -

6) muoxectBo koo HC-rpaMMaTHK, /sl KOTOPBIX MOPOXAaeMble
HMH fI3BIKH IPHHAJJEXKAT HEKOTOPOMY KJAcCCy, YIOBJETBOPSAOIEMY YCIo-
BHIO JeMMbl 8.4 HiH TeopeMul 8.3 (HO He JONOJHEHHe K TAKOMY MHOXKe- '
cTBYy!). .

8.9. HazoBeM cBOHCTBO S3HIKOE B cjoBape V «ByneBCKM Nepeuydca-

MbIM», €cJH OHO NpeictaBuMo B BHIe Bi\V ... VBV ..., rie Bi—
6yaeBBl CBOHCTBA, 3aHYMEPOBAHHbBE C IIOMOLIBIO HEKOTOPOro 3¢deKTHBHO-
ro KOLHpOBaHHA GyJeBbIX BblpaXkeHHA (OT nmepeMeHHbIX X ..., X" .

rie X» osHauaeT «wf & Ly; on — nemnouyka ¢ HOMepoM n, cM. cTp. 267), <

uf{iy, ..., i, ...} — PEKYPCHBHO NEPEUHCHHMOE MHOXKECTBO HATYPAJbHBIX

yucest. [lokasaTh, 4To ecjiv J — KjaacC rpaMMaTHK TakKoOf, YTO COOTBETCT- ;
Bylowuit kaace & (7°) collepKUT BMeCTE € KaXKAbIM KOHEUHLIM A3BIKOM BCe |
ero HC-nanbsizbiku u MHOXKecTBO KojoB HC-rpaMmaTvk u3 9~ pekypcHB- -
HO TIePeyHCINMO, TO cBolcTBO 6pTh HC-s13bIKOM, npuHaftexawum £ (7)), -
Gynepckn nepeuncsnmo. [Ykasanue. Hcnonbsopatb ympaxHedune 8.8,6).}

8.10. Onupasicb HenocpeAcTBeHHO Ha JemMy 8.8, nokasarth, uro B

KJacce JHHEHHBIX A3LIKOB HepacnodyaBaeMbl cBofcTBA GhITh OA-s3biKOM:
U UMeTb GeCKOHTEKCTHOe JONOJHEHH - '

8.11. IlokasaTb, 4TO BCe pe3yJAbTATHl CJEXCTBHA #H3 TeopeMnl 8.5
CIpaBelIHBL IAs JI060TO cA0Baps MOLIHOCTH, GOJblIed HiH paBHOR 2.
[Ykazanue. YcTaHOBHTb CBOAMMOCTb OPOG/EM pAaclIO3HABAHHA CBOHRCTB™
(@) — (8) mns cjoBapss MOIMHOCTH 4 K COOTBETCTBYWOIIHM TMpoGieMaM
I8 cJIoBaps MommHocTH 2]

8.12. JokasaTh HepacnosHasaeMocth B kKJaacce By, rze V —cao-?
Bapb MOIIHOCTH, GoJbliell MM PaBHOM 2, CJAEAYIOUIHX CBOHCTB SI3bIKOB! .
a) mopoxzaatbca bB-rpaMMaTHKOH, aKTHBHas €MKOCTb KOTOPOH He'
HpeBLILIAET 3a[aHHOTO yucaa k;
6) 6ntb OAE-sA3bIKOM; S
B) YAOBJETBODATb YCJAOBHIO X => Yy, Tle X H Y ~ [IPOH3BOJLHEIE -
Ve

v

(dUKCHPOBaHHbIE Pa3/UuHble LENOYKH B V; "
r) uMeTb 3ajaHHYI0 KOHOHrypamHie 3afaHHOTO panra ¢ 3aJTaHHBIM
PEe3yJbTHPYIOILHM; ' L
1) comepxath Geckoneuntisi OA-sswik [Ginsburg 1966, nemma 4.3.4)"

8.13. okasaTb Hepacno3sHaBaeMocTh B Kaacce By, rxe V — caosaps
MOILHOCTH, 60Jblilell HJH PABHOH 2, CJeIYIOUWUX OTHOIUEHHH MEXIy SI3bl-
Kamu Ly u Ly !

a) myctorsl nepeceuennsi Ly [} Lo;

6) GecKoHTeKCTHOCTH mepeceuerus L, [ Lg; )

B) CYIIECTBOBAHHS KOHEUHOTO aBTOMAaTa ¢ BLIXOJOM (ympaxHe-:
nue 5.8), nepesoxsmero L, B GeckoHeuHoe noAMHOXectBo Lo [Ginsburg :
1966, reopema 4.3.2).

' 8.14. Tokasatb, yTo Aasi cjaoBaps V MowmuocTtH, Gosbluedl uiu pas-
HOl 2, HEBO3MOXKEH aNrOpATM, TO3BOASIOMIME MJs JIOGLIX IBYX CHCTEM'

1 UeNOYeK Xi, ..., Xn H Y1, ..., Yn B V ysHATh, CyulecTBYeT MM Takad’
(Hemycras) mocnefoBaTeNbHOCTb uHeen i, ..., in (f, ..., ip ==,
=1,...,n),9t0 Xi ... Xzp==yi ... Yiy, (1eopema Ilocra o npoGueme

cooteeTcTBHi; cM. [Post 1946, Mapkos 1954]),
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[¥xasanue. JlokasaTh HepacnosHaBaeMOCTb B KJacce JIHHEAHBIX
OB-rpaMMaTHK ¢ OCHOBHHIM cjoBapeM {a, b, ¢, d, e} cBOMCTBa fA3bIKa
HMeTh HemycToe nepeceuenne ¢ Lofd, e}, rae Lo = {xcx|x & {a, b}*}. Ipn
STOM MOXHO paccy’JaTb 1O aHAJOTHH C JOKA3aTEJbCTBOM TeopeMhi 8.5.]

8.15. Ucnonrsys ymnpaxkHenue 8.14, nokasaTh HepacnosiaBaeMocTb
O/HO3HAUHOCTH TPaMMAaTHKH B Knacce By, rne p(V) = 2.

8.16. ¥xa3aTb a/iropuTMbl, pacrosawomue Aas mobeix OA-rpaMma-
tHk {a TeM caMbiM H Ass mo6bx OB-rpaMMaTiK ¢ 0[HO3JMEMEHTHHIM
OCHOBHBIM CJIOBApEM — CM. 3aMeuvaHHe K TeopeMe 4.6) cpoiictBa ® OTHO-
[IEHUH, [ePeyHCIeHHbe B CAe/CTBHAX U3 TeopeMbl 8.4.

8.17. Tlokasath, uro ecau L — peKypCHBHBIA S3BIK, TO LIA J06OH
Lenouky X ponosenus K MuoxectBaM Dy (L) n Wi (L) (cm. c3p. 318)
PEKYPCHBHO TePeuHCHUMBL. )

8.18. Tlycts R — peKypcHBHOe MHOMXECTBO TOueK IeJOUAC/IeHHOM
maockocty {m,n) (m,n=0, 1, ...), TNpOeKIHsa KOTOPOro Ha OCb M
He pekypcuBHa. [Tonoxum

Li={pba"*t | n=0, 1,...} U {a™'6a*!| (m, n) & R};
L2={(bam+lb)p (b2a"+’b2)q| (m, n) ¢Ry p, 4= 11 2’ . '-} U
U {(bam™ )P (820703  (m, my = Ry pg =1, 2, ...},

TTokasaTh, 4YTO:

a) muoxectBa @pp (L1) 1 Wyp (L) HE PEKYDCABHBL

6) mas moboi unemouku x < {a, b}* muomecrsa ®x(Lg) u Wy (Ly)
pexypcusibl, oauako @ (Lg) u W(Lz) He peKYPCHBHBI.

[Caamkui 1963 (6)1.

8.19. Tlokasatb, uTo AAR JOGOr0 peKypcHBHOro s3eika L B ofHO-
saementiom cnosape ®(L) u W(L) pexypcusun [Tnanxmit 1963 (6)].

8.20. lMocrpouTsh JAMHEHHBI A3BIK B ABYX3JEMEHTHOM C/IOBape C He-
paspelruMoil po6aeMoil pacro3Hasanusa Koupurypauui.

8.21. YKasaTh DpHMepbl JIHHEHHBIX fA3LIKOB, JUIA KOTOPLIX He cylle-
CTByeT aJTOPUTMOB, [O3BOMAIONMIEX [0 3aJaHHOH LENOUKE X PACMO3HATH:

a) siBaferca s X Koudurypaiuuell 3aJaHHOTO paHra r (M1 KaxX-
JIOTO r — CBOH SI3bIK);

6) siBjsiercs JH X KOHOHTypalued.

[JIyuxkun 1966].

[Vkasanue. VcnonbzoBaTh KoHCTPYKuMO ynpaxHenua [1I1.7]

8.22. TloxasaTh, 4TO He CYLIeCTBYET aJrOpHTMA, MO3BOJIAIONEro A4
mo6oii B-rpamMarthnku I' wafiTH HauMeHbliee YHCJIO BCIIOMOTaTeNbHBIX
CHMBOJIOB D-rpamMMaTuky, skBHeajteHTHOR I'. [Ykasanue. HcnosnbsoBathb
ynpaxHenue 4.21.]



NMPUMOXEHUE I

CUCTEMBI COCTABJIIIOMIMX U JEPEBbS
CHHTAKCUYECKOTO MOJYYHEHUS

B coBpemeHHOH MHHIBHCTHKE HCHOJB3YIOTCS pa3THUHBIE |
CHOCOGH ONHCAHHSA CHHTAKCHYECKOH CTPYKTYPH IIPEAJIOKe-
HHsl, U3 KOTOPHIX HauGoJiee ynoTpeOGMTENbHH ABA — OMHCA-
HHE C NMOMOLIBIO CHCTEM\COCTABJISIOIHX M ONHCAHHE C MO-°
MOLIBIO AePEeBbEB CHHTAKCHYECKOro MOAYHHEHHA. Mbl faguM
31eCb KPATKOe H3JIOXKEHHE STHX CIOCOGOB, a TaK¥Ke: MPaBHI -

repexoja OT O4HOroO cnocoba K Apyromy.

§ ML1. Cuctemnl cocTaBasiomux

Ilyctb  x —nponsBosibnas HemycTas HENOYKa B cio-
Bape V. MuoxectBo C OTPE3KOB MENMOYKH ¥ HA3LIBAETCH -

CHCTEMOH COCTaBJASAIUIKX 5TOH LENOYKH, €ecCJiH
OHO yJOBJIETBOPSIET CJEAYIOIIUM IBYM YCJIOBHSAM:

I. C comepXHT OTPe30K, COCTOAIMA H3 BCEX TOYEK Ie- -

IIOYKH X, H BCe OJHOTOYEYHEIE OTPE3KH X.

II. Jlo6sie nBa orpeska u3 C au6o He mepecekaiotes, ;

JH6O OJMH H3 HHX CONEPIKHUTCA B JPYTOM.

OuneMentsl C wMbl OyjaeM Ha3blBaThb COCTA BJifl I0- ;

U B M K. -OIHOTOYCUHBIE OTPe3KH OynyT Has3blBaThC TO-
YeUYHBIMH COCTaBJAIIIUMY, OTPE30K, COCTOALIHE H3 BCex
TOUEK LEMOYKH, — M OJNHO | COCTaBJfIOLIel; NONHYIO H TO-

YCUHbIE COCTaBJANIOIIIHE MBI 6y11eM HHOrJa Ha3bIBaTh TpH- -

BHAJbHLMH.

Hns HarnanHOro M306paxKeHHsi CHCTEMBI COCTABJISIOMIUX
MOXHO NOJb30BaThCs CACAYIOLIHM MPOCTHLIM CIIOCOGOM: 3a-
KJIOYaTh KaXIyl0 HETPUBHAJIBHYIO COCTABJSIOMYIO B CKOG-
KH, NPHYEM JIEBYIO H NPaBYI0 CKOGKH, OTBEYalOIlHEe O HOH

CocTaB/IfIOIIEH, MOMEYaTh OAHON H TOH XKe METKO# Tak, YTo--

Onr pasHble Tapht CKOOOK GBl/IH TOMeyeHBl Pa3HBIMH METKaMH;
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B KAuecTBe METOK MOXKHO MCIOJb30BaTh XOT Obl HATy-
pa/ibHble 4ucaa. MoXHO, BIpouew, oboiiTHCh U 6e3 MeTOK,
Tak Kak B cmay nyukra Il onpepenenusa CHCTEMBl COCTaB-
JAIOMMX AJAA KaXJ0W JeBON CKOOKH MOXKHO OIHO3HAYHO
yKa3aTh COOTBETCTBYIOILYIO eil NpaByl H obGpatHo (ynpax-
nenne II1.1). Mbl GyaeM noJb30BaThCsi CKOGOYHBIM H30-
GpaxkeHHeM KaK ¢ MeTKaMH, Tax u 6e3 MeTOK —rIJie KaK
ynobnee. ' -

IIpumep. [IBe pasHble CHCTEMBL COCTABJAIOUIAX (n.:»
MHOTHX BO3MOXHBIX — CM. ynpaxuenne I11.2) oxnoét u Tof
®e Lenoukn babcadebaccdabab MoXHO u306pasuth Tak:

(1) (((bag b)ca (deb))((acc)(d (ab) ) (ab) );
123 2 4 4 7 8 .95..

156 - 6 879
() bl(a2(b gc gad ée gba gcc7) ds) agzg bab)2)l.

Fean Lemoyka UHTEpIpeTHPyeTcs KakK MpeliokKeHue
eCTECTBEHHOTO $I3blKa, TO -CHCTEMA COCTABJSAIOIIHX MOXKET
6LITh HCIOJNB30BaHa B KauecTBe crnoco0a BHIPAXKEHHT HH-
GOpMalUUH O €ro CHHTAKCHYECKOH CprK'I‘ype.(I/IJII/I‘,_MKa!”{
06bLIYHO TOBOPAT, cnocob6a H300paxeHHs CHHTAKCHYECKOM
CTPYKTYpPHl [PEJIOKEHHUs). Iilmem-xo, Takas nmpopmaum
MOXKeT TNpeiCTaBasTbh cOGOH COHCOK CJa0BOCOHYETA:
HH I, T. e. TeX «KYCKOB» IpeLJOMkeHHs, KOTOpble B KAKOM=:
TO HHTYHTHBHOM CMBICJIE SIBJASIOTCA «CHHTAKCHYECKH csﬂaf
HBIMH». DMOHPHYECKHe cooOparkeHHs MNO3BOJIAIOT . CALIATD
NOMYILEHHE, YTO CIOBOCOYETAHHS, BO-NEPBRIX, 06pa3'yloT:(o)>Tr
pe3Ku M, BO-BTOPHIX, HE HMEIT «JACTHUHBIX Nepecevyenun»,
T. e. yJoBJeTBOpsiioT NYHKTY 1l .onpenenends CHCTEMBI
COCTaBAAIOUINX. TakuM 0Opa3oM, HeTpHBHA/bHEIE .COCTAB-
JSIOIHE — 3TO (IpM NOAXoNsLleM BbiGOpe CHCTE@MbI COCTaB-
asiomux!) Kak pas cjaosocouveranus. (TpuBHajbHble HO-
GaBasioTcsi  AJAA  NPHAAHUS  CHCTeMe q)ppMaqlbuon
3aKOHYEHHOCTH.) : T

[Tpumep. Ilpennoxenune

(3) Oneeun, 0o6pbiii motl npuareas, ;
poduics na Opeeax Hesor .~ . = . i

fonyckaer CHAELYIONLYIO «eCTevC_’I“»BeHHy;l(;);»;" C-I,/IS:’TQAM)VI V’qug];g ‘

JA0MUX: . L

(4) (Oneeun, (0o6potii (mol npuareav))), - =" )
_(poduaca_(na (bpezax Hegovl))). ... ... i
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AnanoruuHyl0 poJb MIpPaOT COCTABJAAIOLIHE B chyc
CTBEHHBIX (POPMAaJIH30BAHHBIX SI3BIKAX, HCIIOAB3YEMBIX B Ma,
TeMaTHKe H B [POrpaMMHUPOBAHHH. TaK ¢$opMysa JOruK
IpeJUKaTOB

5) Vi (F ()8 (G (x) V TTH (x))) .

JOMYCKaeT CJAEedYIOLYI0 <«eCTEeCTBEHHYI0» CHCTEMY cOCTa -
JAIHMX (MBl 3alKCHIBAEM €€ ¢ LOMOIIBIO KBAJIPATHBIX
CKOOOK, TaK KaK KPYyTJble BXOAAT 3IeCh B CAOBADb HBbIKa)

IVAIL(LF ] & LTLIG ]V [THE @D D
1 12 3 3 4 5 6 6 7 8 87 54 2

Ta xe ¢dopmysa B GecckoOGOUHOH 3amucu
(5’) Vx& Fx 7|V Gx "[Hx

JonycKaer «eCTeCTBeHﬁSffo» CHCTEMY COCTaBJSIOIHX
[Vx][& [Fx][T1IV [Gx][1[Hx] 1]
I 12 3 34 5 6 67 8 87542 o
Cpenu MHOTOYHC/JEHHBIX CHCTEM COCTaBIAIOLIMX, KOTO~
pple HMeeT IPeNJOXKEeHHEe €eCTeCTBEeHHOro $3blKa, JUIE
BeCbMa HEMHOTHE «NPABHJBHBEI», T. €. aJeKBATHO OTPAXKAIOT.
CHHTaKCHYECKOE CTPOEHHE NpPEeNNOXKEeHH. [Tpu asTom nomnsi«
THE <«HPaBHJILHOI» CHCTEMB! COCTABJAIIMX He abCOMIOT-
HO-—OHO 3aBHCHT OT COIJIALIEHHH JHHIBHCTHYECKOTO Xa-
pakrepa, OTpaXaloUHX ONPE/ENEHHbIE COMNEpPKATeNbHBIE.
NPEACTaB/AEHH O CHHTAKCHYECKOH CTPYKType NpeaioxKe-
HHS JAaHHOrC fA3blKa. Tak, U3 IBYX BO3MOXKHBIX CHCTEM CO-:
CTaBJSIOIIMX U1 OAHOrO M TOrO XKe NPEeNJOXKEHHS

(6) (Bce (stu ussecrusn)) (npoussesu (Ha mens)

(yOpyuarowee enettameuue)) ‘
u

(6") (Bce (stu ussecrus)) npousseau (na mens)
(99pyuarowee enettamenue)

mepBasi OTBEYAeT TPAJUIHOHHOMY NPEJCTABICHHIO O MOJ-:
JexkalleM H CKasyeMOM KakK [VIaBHBIX YIEHaX MNpesoikKe-
HHfA, BTOpas — 0oJlee HOBOMY B3IVISIAY Ha MNOAJexallee H
JOTIOJIHEHHUS KaK PaBHONPABHO NOJUYHHEHHbIE CKaByeMOMy
«aKTaHThI».

[Tpu ¢uxcHpoBaHHO#l cucTeMe coOT/IalleHHH npezmome-,
HHe TaKXe MOXKET HMETb HECKOJLKO «IPaBHIbHBIX» CHCTEM'
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cocraBasiomux. Hepelko 3TH cHCTeMBbl COOTBETCTBYIOT pas-
JHYHBIM TOJIKOBAHHAM CMBIC/IA [Ipei/I0oXkKeHUsl. B nuHrBHCTH-
ke Takoe sBJieHHe — Ha/H4yHe Y OJHOTO MpelJOXKEeHHUsT ABYX
u1u 0ojiee NMPaBUJIbHBIX «CHHTAaKCHUECKHX aHaJHM30B» — H3-
BeCTHO TIOJ Ha3BaHMUEM CHHTAaKCHYeCKOH OMOHU-
v u 1 *). Hanpumep, npegmnoxenue

(7) T'eoroeu u crydentor us Tromenu yexaru 8 Mocksy

IONyCKaeT Mo MeHblell Mepe TPH ToJkoBaHusA: 1. «TioMmeH-
CKHE Te0JIOTH H TIOMEHCKHe CTYNEeHTHl yexa/lH OTKy[da-To- (He
o6s13aTebHO 13 TioMenu) B MocCkBy». «Kakue-to (He
0653aTe/NbHO TIOMEHCKHE) TeoJIOTH H TIOMEHCKHE CTYAEHTHI
yexa/JH OTKyAa-To (He o6s3aTeqbHo M3 Tiomenn) B Mo-
ckBy». 3. «Kakue-To (He 00si3aTeqbHO TIOMEHCKHE) Te0/OTH
# Kakue-To (He 06s3aTeJbHO TIOMEHCKHE) CTYAEHTHl yeXaJnH
n3 Tiomenn B MoOCKBY». DTHM TOJKOBAHUSM OTBEYalOT CO-
OTBETCTBEHHO CJAENYIOIIHE CHCTEMBI COCTaBJSIOLIHX:

(8Y ((Ieonoeu u crydenror) (uz Tromenu)) (yexaru
(6 Mocksy)).

(9) (leonoeu u (cTydentor (u3 Tromenu))) (yexaru
(8 Mocksy)).

(10)  (leoaoeu u crydenror) ((u3 Tromenu) yexaru
(8 Mocksy)).

3aMeTuM, UTO CHHTAKCHYeCKasi OMOHHMHSI HepenKo
BCTpeyaeTcs H B TaKHX NPEIIOXKEHHSIX, KOTOphle OGBIUHO
He Ka)KyTcd HAM JBYCMBICEHHBIMH, NOCKOJBKY MBI B CO-
CTOSIHMM OJHO3HAYHO BLIOpAaTb HY:KHOE TOJKOBaHHe, OIHU-
pasich Ha HUMEIOLIHECS] Y HAC CBeleHUs O AeHCTBHTENbHOCTH.
Onnako npu aBTOMaTHYECKOM CHHTAKCHYECKOM aHaJH3e Ta-
KHe CcJyuad CHHTAKCHYECKOH OMOHHMHH TakKkKe JOJIKHH
VUHTHIBATBCA. PaccMOTpPHM, HampuMep, MpPeNJOXKeHHs:

(11) Tacrpoau 6arera Ha Kasxase npoxodar ycnewno
"
{12) Tacrpoau Gasrera Ha Ab0Yy npOXOOAT ycnewixo.

Ecnu HOCHTEJb PYCCKOTO $13bIKa, HAYUHBLIHACA CTPOUTH
CHCTEMBI COCTaBJAAIOIUX ¥ TOHHMAIOMMH CMBICA 3THX

*) Yo Kacaercs HCKYCCTBEHHBIX (opManN30BAHHBIX SIBIKOB, TO OHH
O0LyHO cTpOATCH Tak, YTOGH . CHHTAKCHYECKOH OMOHHMHM He GBLIO.
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NpeioXKeHH!H, MOJYYHT 3aJaHHe YyKas3aTb. AJf HHX <«Ip
BHJIbHBIE» CHCTEMBI COCTaBJSIOUINX, TO OH, HalO nojarat "
Ge3 Tpyla MOCTPOUT CASLYIOILNHE CHCTEMH: \

(a) ((Facrposu 6anera) (na Kaskase)) (apoxodsr
S | ycnewro),

(6") (Facrpoau (6asera (Ha 2b0y))) ‘(npoxodm
) ycnewno).

OpnHako Takofi aHa/lu3 cyLueCTBeHHbIM o6pasom on
paeTcs Ha 3HaHHE HEKOTOPBIX BHES3BIKOBHIX ()aKTOB (HUMee |
¢S HEeyTo, Ha3nlBaeMmoe «OajieT Ha JbLy», HO HET HHYer
HasbiBaeMoro «6ajer Ha KaBkase»; NMOHATHE «racTpPOJH H
KaBkasze» umeer CMBICII, & «TacTPOJIH HA JbIY» — Her). Y
JIOBEK, He 3HAIOUWMH 9THX (aKTOB; JOJKeH GyneT AONyCTH.
IJISl TIEPBOTO NMPEJJIOKeHHs ellle OJHY CHCTEMY

(a’) (lacrpoau (6a/zeTa (na Kasxasze))) (npoxodar
ycnewro),

anajgoruunyio (6°), a AJIst BTOPOro — CHCTEMY

(6) ((lacrpoau 6a)LeTa) (#a 16dy)) (npoxodar
YCnewno),

aHaJoTHYHYIO (a). . )
Tak ke GyneT neficTBOBaTh, pasyMeercs, M MallHH.
(BepHee, a/ITOPHTM CHHTAKCHYECKOTO aHa/IH3a). j
Hakoner, ciiegyeT 3aMeTHTb, YTO pasJH4HbLIE <<HpaBHJI
Hble» CHCTEMBI COCTABJSIOWHX (NPH (PUKCHPOBAHHOM CHCT .
M€ JIHHPBUCTHUECKHX COIJIallleHMH) MOTyT U He COOTBETC
BOBAaTb KaKHM-JH00 OLLyTHMBIM Da3/JUYHAM B TOJKOBAHH
cMbicaa. TIpuMepOM MOTYT CTYXKHTD C/eNyIOlHe JIBe CHCT
MBI COCTaBJSIOILUX: .

(13) - Muw ysudeau (dpeaﬂue (cTero aopoda))
(14) Mot ysudeau ((Opesnue cTenbl) eopoda).

Beenem Teneps ciefylolliee OlpefeseHue,

Ecnu A u B — cocTaBisiionine HEKOTOPOH CHCTEMBI
TO . BHpaxKeHHe «B HeNOCpPEeACTBEHHO BJIOXKEH
B A» Gyzer o3Hayath, 4To A < B u B C HeT cocTasasiole”
pJaoxeHHol B A, conepxauieii B .u oranuuoil or A u ot B
Bysem mucatb B stoMm ciaydae B <A nm A DB.
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Herpyauo Buzers (ympaxuenne III.3), uro- rpad
(C; D) sBJseTCS [AEPEBOM, KOPHEM KOTOPOTO CJYXKHT
noJHAs COCTABJAKNIAS M BHCAYMMH y3JaMU — TOYEUHBIE
cocTaBJIAOLIHE. DTO JePeBO HA3BIBaeTCA JAE€pPEBOM CO-
cTAaBAAKWINUX; ero rpabdHueckoe u3obpaxkeHHe MOXeT
C/yKUTh ellle OJHMM HarjfJHbIM CIHOCOOOM 3aNHCH CHCTe-
Mpl cocTaBasiolnx. Hampumep, cHeTeMa ~¢OCTaBJISIONIHX
(4) npenmyoxenus (3) TPECTABISAETCH CELYIOIHM Aepe-
BOM: )

Onezun, Bobpoil moil npusress, podurca na Gpezax Heesol

- _
v ' v o
Oneeun, dobpsul Mot npusrers podunca na 6pecax Hesu

~ \ ¥ ¥
Oneeun  Jobpeui moi npusresd podusca na Gpecax Heago
‘ I !
v v . - v
dobpuiii  moil npusareas Ha Gpezax Heso

l L
v v o v v

Moti npuﬂre/u: - bpeeax Heebz

PaccmaTpuBag cocTaBJ/SIIOLLYIO KaK 'y3es jepeBa cocTas-
JSIOUIMX, Mbl MOXKEM OMNpeje]uTb ee BBICOTY, PaHTl H
cTeneHnb, Kak Ha ctp. 18, Bmecto «mupuna (Bnicora,
cTenenp) aepeBa (C; D D)» GyneM. TOBOPHTb «WIHPUHA
(BoicoTra, cTemeHnn) cucreMbl C».

CucreMy cOCTaBAIOUINK, HMEOIYI0 GHHapHOe Nepeso,
Mbl Takxke OyneMm Has3blBaTb GHHapHOM.

3aMeTuM, uTO ec/H mupuHa cucTeMbl C paBHa l TO JJH-
Ha cocTaBJsilolieli padra r He npebocxoaut [ l’IoaTomy
KQOKJbIH OTpPe30K LENOUKH, AJMUHA KOTOPOro GoJblue HJIH
pasHa [I", cOAEPKHUT TOUKY, SIBJASIOLLYIOCS JIEBHIM WJIM Tpa-
BbIM KOHIIOM Kakof-nu6Go cocTaB/fAlOHIeH paHra, He MeHb-
uero r.

[lpy u3yueHHH CHUCTEM COCTABJSIOUINX, CBA3AHHBLIX C
TpaMMaTHKaMH, OKa3blBaeTcsl [0Je3HOH claeayloulas

Jlemma TIIL.l. [Iycre C—cuctema COCTABAAIOULUX
yenouku xyz, | — wupuna C u-ly|>=>2n-1". Tozda nai-
Oyres Toukl o < ... S0 <Bp < ... By yenouku xyz
Taxue, 410 [ay, Pl .« s [0, Bl =EC w aubo o, < ... <oy
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U o, ..., 0, —TO4KU OTpe3ka y, aubo f; > ... >|3,,‘!
By, ..., Ba — TOuKU OTpeE3KA Y. g
JlokazaTeabCTBO. Hpem:TaBnM Y B BHIe y
=y ... Yo, TOE |Yys| =27, i=1, , 2n. Kaxnawplii oT
30K J/; CONEPHKHUT XOTst Obl OJHY TOUKY, SBJISIOULYIOCH KOH '
HEKOTOPOH COCTaBJIAOIIeH PaHra, GO/bUIEro MM DABH

2n. Cpenu 5THX 2n Touek Hafifercs JuGo n JeBbIX KOH
Ju60 7 npaBbIX — NYCTb JJISl ONpeNeJeHHOCTH MepBoe.
Pe30K y CONEpIKHUT, TaKUM 00pas’oM, TOUKH y; << ... <<.
SIBJISIIONINECH JIEBBIMH KOHHAMH HEKOTOPBIX COCTABJISION]
paHros, 6OJbpIINX MIM paBHEX 2n1. OO0o3HAauMM mNpam
KOHIIBI 3THX COCTaBJAAKINHX uYepe3 Oy, ..., 6, COOTBET
peuno. Eciin Bce oHM JiexkaT BHe Y, TO, oqummo On << -
. << 04, Tak 4YTO MOC/IENOBATENBHOCTD Yi, ..., Yn, On,
61 yAOBJETBOPAET HYXKHOMY ycjaoBHIO. Ecau Xe Kak |
Jm6o TOYKa §; MPHHAMJIEXKUT Yy, TO cocTaBasiomas A
= [v;, 6] couep\xmca B J LEJUKOM; OHa B CBOIO OHep
COACPXKHUT BJIOXKEHHYIO NOCIEJOBATENBHOCTD COCTAaBJSA
uux A = [e;, 1] D [ez, M2l D ... D [e2n, N2n), U A6 cpe’
TOYeK €i, ..., &mn, JHOO CPEIH TOYEK My, ..., Non HME,
Csl He MeHee N MONapHO Pa3JUYHBIX; €CJd, HAlpUMeEp, UM
MeCTO NEPBOE H NpH 3TOM & < ... <e, , TO Tmocaeno -
TeJIbHOCTD €;, .., €, Ti,» -« -5 TN ABIAETCA HCKOMOI.
Ba}KHbIMH xapaxTepuchaMH COCTaBJISIONIEH SBISIOT
TaKXe CTeNeHb JE€BOrO0 BETBJEHHS, CTeNeH
NpaBOTO BETBJEHHS H CTeNeHb THE3LO0B.
uusa (o6osnauenus: y1(A4), y(A), o (A)).
Crenenn JeBOTO ¥ NpPaBOrO BETBJIEHHA OMNPEEJNsIOT.
tak: 1. Ecam A —nmoanasi cocramisiromas, to y1(A4)
=y“(A)=O. II. Ecnu gna  cocraBiasiomielt A 3paueH
¢yurunit ¥y u y" omnpenenennl U ecau Ao, Ay, ..., An
BCe HENOCPeJNCTBEHHO BJOXKeHHble B A COCTaBJImomue 3
HymeposaHHme cJeBa Hampaso, TO
Yy (A)=y"(A) +i.

g (A) =y (A +k —i;

ILJIH onpene/€HHs CTCHEeHH THe3J0BaHuda BBEAEM IMpelB.
pHTEJNBHO Cjenylollee MNOHATHE. Ha3sosem nocJgenoBaTed

HOCTh coCTaBIsiolMX [ao, Bol, [at1, Bil, , [an, Bn] THE
AO0OM TNYy6HHB N, OXBAaTHBAKU UM COCTABJASAIOMLI
[Cny Bul, el e << A1 <., . <A <P <<... < P1 < |
Crenenb rHe3q0BaHUst cocTaBgsiomet A — 3710, no onpex

JieHHo, Hauboabinast ray0uHa ruesfia, oXBaTelBaoLero A,
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HauGosbiie 3sHauenus y1(A4), y7(4A) u &(4) nas
A = C HaspBalOTCH COOTBETCTBEHHO CTEHEHbIO JEBO«
ro BeTBJEHHS, CTENE€HbIO NPAaBOro BeTBJe-
HHSL M CTeNeHbIO rHe3foBaHus cucreMs. C n
o6osnavaores F1(C), F(C), d(C). Benunuuna ¢(C) ectp,
tTakiM oGpa3oM, Haubosblias riay6uHa ruesjfa, comepxalie-
rocsd B cucteme C.

CreneHb rHe3OBaHUS COCTABASONIEH MOXHO Ompeje-
JUTb TaKXKe HHAYKTHBHO ciaefyooliuM o6pasoM. Ilyctb
Ao, ..., Ap— Bce cocTaBJSIONINE, HENOCPENCTBEHHO BJO-
MeHHble B COCTaBJAIIYyl0 A, 3aHyMepOBaHHBE CJeBa Ha-
npaBo. DByzem mHasmBaTh cocraBisiomyio Ay JeBOH,
Ar—npaBo#i, Ay, ..., Ap—y (ectu B> 1) —cpennu-
MH. KpoMe Toro, moJiHyI0 COCTaBJASIOU(YI0 GyIeM CUHTaTh
cpegnefi. Cpeau JeBbIX K INpPaBBIX COCTABJSIOUIMX Oyaem
pa3auyath yraybasiloumie W HeyrJayOGJaAsIOUHeE,
KOTOpEIE OIIPeJeNHM MHAYKTHBHO. VIMeHHO: ec/qH cocTraB-
asiomwas A cpenHsisi, TO HENOCPEJCTBEHHO BJIOXKEHHLIE B
Hee JleBasl M MpaBas COCTaBJsONMe GYAYT Heyray6Jsiony-
Mu; ecau A neBasi, TO HENOCPENCTBEHHO BJIOXKeHHas B A Je-
Bas COCTaBJAOIlAsT — HEeyray6/siiouias, a HenoCpeaCTBEH-
HO BJOXeHHass B A mpaBas cocTaBasollas — yriy6Jsio-
mas, korga A HeyrayGasioutasi, ¥ Heyray6./siomas, Koraa
A yray6asiowasi; eciu A npasasi, caMmerpuudo. Kpome To-
TOTO, BCE CPeJHHEe COCTABJIOIHE CUMTAEM YIAyGJIOUHMH.
Tenepy ¢ (A) onpenensiercs tak: I. Ecniu A — nosnast, To
$(A) = 0. II. Ilycrs ¢ (A) omnpeneneno u. B wuemocpen-
crBeHHo BioxkeHa B A. Toraa ¢ (B) = ¢ (A4), ecin B —
Heyray6asiomas cocrasisitowas, H ¢(B) = p(4) 4+ 1
ectn B — yray6asiomas cocTaBasionlas. JKBHBAJEHTHOCTD
ABYX ONpefeJeHHH CTeneHW IHe3J0BaHHA Ge3 Tpyaa HOKa-
3bIBaeTCA MHAYKLUEH MO BHICOTE.

HasoseM jmajee mocC/ieI0BaTeJbHOCTh COCTABJASIOLIAX
lowo, Bol, [0, Bl , [0n, Bn] MTeBBIM (mpaBB M) moO-
TYrHesgoM TJAYyOGHHB N, OXBAaTHIBAIOMIHM CO-
CTaBIKIOWYIO [Gn, Bl eCil o0 <ot <... < An<Pa<...

. <<P1=<CPo, COOTBETCTBEHHO Q<< ... An<fu<...

. << B1 << Bo. Hauboabmyio riay6uny naeBoro (mpasoro)
Honyrﬂesna OXBATHIBAIOLIEr0 JAaHHYIO cOcTaBasollylo A,
oGosnauum ¢71(A), coorsercrBenno ¢ (A). Ouesngno,

¢ (4) < min (™ (4), $T(A)).

10 A. B. I'nagku



i

900  CUCTEMBI COCTABJSIIOMUX # AEPEBbST MOAUMMHEHUA [f1.1;

©

B 10 ®e BpeMs HemocpelCTBEHHOH HHﬂ.yKImeH 0 BBHICOTE A
JerKO 10Ka3aTbh, UTO (1)”(/1)<yH (4), ¢T(4) <<y (A). Hox
3T0(1\43;)<1)(A)<m1n (5" A4), y" (A4)), OTKyﬂ,a(b(C)Qimln(yJI (C)

[Iuporo wussectHa rumore3a B. Muree [YWngve 1960],,
COTVIACHO KOTOPOHl B €CTECTBEHHBIX S3bBIKaX HNMEIOTCS CIle-:
nMaJbHble MEXAaHH3MbI, OO0ecHeuHBAIOLLIHMe Orp)aHNUEHHOCTY
CTETEeHeH JIeBOrO BETB/EHHS NMpeJJIoXeHU# (B T10 BpeMs Kak:
CTeNeHH NPaBOTO BETBJIEHMSA HMUEM B NpPHHLHINE He Orpa -
HHYEHBl — CP. XOTsA 6bl KOHCTPYKWMH THHA JlGoM, KOTOpbLE
nocrpour Hocex) *). limeoTcs, OQHAKO, ASBIKH, IS KO-
TOPLIX 9TO MPEATIOJIOKEHHE 3aBEIOMO He MOA TBEpIKIAETCS
(nanpumep, Benrepckuit — cum. [[magkuit — Meeabuyk 1969,
ctp. 101]); Gonee Toro, M B A3bIKAX, C (paKTaaMH KOTOPHI -
JaHHas THIOTe3a Ha NEPBHIl B3IVIAJL XOPOIIO +COMJIacyercs,:
MOXKHO, MO-BHAMMOMY, npH 0oJjee AeTalbHOM HICCICJOBAHUMK:
06HADYKUTh KOHCTPYKIHH AOBOJbHO OGOJBLIOWL [JeBOH Iy«
OMHBI, BIOJike MPUEMJEMble He TOJbKO IDaMMsAaTHYECKH, HO:

M CTHJIHCTHYECKH (Cp., B 4aCTHOCTH, npuBoAuMible B [[Tangy-:

yepa 1966] mpuMephl AJsi PYyCCKOTO s3blKa).
3HaunTesibHO 6GoJsiee aJ€KBATHON XapaKTepPUICTUKOH «CHH-

TaKCHYyecKoh TPOMO3AKOCTU» IIPEAJOKEHHS ABJISAETC s, BULH-:

MO, cTeleHb PHe30BanusA. B pycckoM si3bike, HalIpHMep, XOTS
M MOXKHO CTPOMTH rpaMMaTHYeCKH INPaBUJIbHBIE Mpel-.

JIOXKEHHA CO CKOJb YroiHo GoJbliuMu 3Hauemusmu ¢ (C),.

HO yXe OYeHb CKOPO OHM HAUHHAIOT BOCHPHHMAMATbCA KakK:
CTUJIMCTHYECKH HEJOMYCTHMBIE BBHAY MX Kpaiimgell rpomMo3j-.

KOCTH; cp. XoT1a 6bl npeanoxenue ( (IIpouwuraswmuud ( (noay~

12 34 .

yennoe (or (onybauxosaswezo ((eduncrsensnyro (nocie;
5 6 78 9

Heanosa)) monozpaguio)) yuenoeo)) nucomo) ) 6par) (6o’
98 76 54 3:12 110
HedoBoaeH), LT KOTOPOro CTeleHb IHe3NOBaHiMi paBHa b.:
10 B

CwM. 06 sroMm, manpumep, [MapreiHenko 1971]/. :

[MocTpoeHHass [/ NpPeNJIOKEHHs CHCTeMa  COCTaBJISIO-;
IMX YKa3blBaeT B HEM CJIOBOCOYETAHHS Da3HBIX «yPOBHeH»
(cocTaBasiomMe Pa3HOH BBICOTH), He BBOASl NIPH 3TOM HH-.
KaKOji MepapXud CPeiH CJOBOCOYETAaHUIH ONHOINO «YPOBHA».:

» ¥

*) Io nosony apryMeHTAlHNH, BLIABHTAEMON B HOJIbL3Y 3TON mno~
teaHl, cM. § 7.1 ¢
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Mexay TeM, B TpPeAJOXKEHHY eCcTeCTBEHHOTO fI3blKa YacTo
MHTYHTHBHO OLLYIIA€TCS «TJaBeHCTBOBAHHE» HEKOTOPOro
cJ10BOCOYETAHUA HaJ JPYTHMH, B HEM He COJepKallHMHCS.
Yro6el B HEKOTOPOH CTeleHH OTPa3UTb 3TOT (aKT, MOKHO
NOCTYNHTL chaenyowuM obpasoM. [Iyere C — cucrema co-
CTABJSIOMMX Lemouykn x. Jas Kaxnao#l HerouedHo# co-
crapasiomeii A & C BugeMuM B MHOMKeCTBE BCe€X COCTaB-
JA0OLIMX, HEMOCPEACTBEHHO BJOMKEHHHX B A, Kakywo-1u6o
onHy cocraBasmoimyo A’, koTopyio 6yaeM HasbBaTh IJa B-
HOH. MHOXKeCTBO BCeX IJIABHBIX COCTaBJAIIAX 0003Ha-
yuMm C’ u Hasosem mepapxusanuei cucremso C. ¥mo-
psaoueHsyo mapy (C, C”) Ha3oBeM HepapXH30BaH-
HOH CHCTEMOH COCTaBJAAIONIIHX.

Hanpumep, cucrema (4) npepnoxenust (3) Moxer ObITb
HepapxH3oBaHa cjJeqylolluM o06pa3soM (MMEHHO TakKyiwo
HepaPXU3AIUI0 MOKHO CUHTATH HHTYHTHBHO €CTeCTBEHHOH):

(15) (Oneeun, (0obpoil (Mol npuareas))),
(poduaca (na (Opezax Hesel))).

(I'naBuble cOCTAB/SAOIIHe 3/1€Ch TOJYEPKHYTHL.)

BooGuie rosopsi, «ecTecTBeHHas» CHCTe€Ma COCTaBJSIO-
X MOJKeT JOMycKaTb GoJiee OJHOH «eCTeCTBEHHOMH»
uepapxusanud. Hanpumep, B cucreme

(16) CrylenTol 8CTPETUAU (50./th060 (8pana
Hsanosa))

MOXKHO B35iTh B KaUecTBe IMIaBHON cOCTaBJAIOLICH  (BHYTPH
cocraBasouell 6oasvHoeo epasa Hsaanosa) nubGo 6046H020,
nu6o epata Hsanosa; npu mnepBoM BhHIOOpPE €CTECTBEHHO
CYHTATh, YTO peub MAeT O «6osbHOM Bpaua lBaHoBa», BO
BTOpOM — 0 «6osibHOM Bpaue KBanoses.

INpu onucaHuy UPEANOKEHHA eCTeCTBEHHOro s3blKa ¢
MOMOIIBIO CHCTEMBI COCTABJSIIOIMX YacTO HCHONb3yeTcs
elle OXMH CIOCOG BBEJEHHs B 3Ty CHCTEMY JOMNOJHHTENbHOH
uadopMalMi: paccCMaTpUBaeTCs ee OTOOpaxKeHHe B MHOXKe-
CTBO BCE€X NOJMHOXKECTB HEKOTOPOTO KOHEYHOTO MHOKECTRBA,
3JIeMEHTH KOTOPOrO HAa3blBalOTCA METKAaMHM H COIepxa-
TeNbHO HHTEPIPETHPYIOTCH KaK CHMBOJIBI «CHHTAKCHYECKUX
KJIaCcCOB» CJOB U CJAOBOCOUETAHHH. YNOPSALOUEHHYIO TPOHKY
(C, W, ¢), rne C—cucrema cocrapasomux, W — muoxe-
CTBO METOK H @ —~0To6pa>xeﬂne C B 2W, Mbl OyaeM Ha3bl-
BaTh Pa3MEUYEeHHOH CHCTEMOH COCTaAaBJAWIIHX,

10*
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Mpumep. Ilycte mHOXecTBO W comepxuT, B yact- -
HOCTH, CJeAYIOLIHEe 3JeMeHTh (OJ(HOBPEMEHHO C HX Mepe~
yHCc/AeHHeM NPHBOJUTCA COJeplKaTeldbHasl MHTEpIpeTauus): -

OjHa ¥ Ta Xe «eCTeCTBEHHasl» CHCTEMa COCTaBJISIOLIHX
MOXKET JOMycKaTb 6ojiee OJHOH «€CTECTBEHHOH» pa3MeTKH.
Tak, cucreMa (16) Moxer OuITh pasMeueHa JHOO TAKHM

[TPEJIJ1 — «upeaJoxeHues; . 06pa3om: .
71
Vigow — «TPYINa HEMepexXOQHOro rJaroia B pofe X, . MPEAN
YHCJIE Y, BpeMeHH U U JHlLe W>, - f & —
i . ‘
Viyow  — «HeNepexOAHBHIl IVIaroJl B pojie X, 4HCIe Y, g 8.8
BPEMEHH U H JHLE W», : {uym‘,a ,Bun
{7t 4 A .
Viyww — «TPyNIa NepexofHOrO rjarojia B poje X, . —
4HCJIe Y, BpEMEHH U M JIHLIE W»; : ' '
P Y, Bp . . I ’ gmumc,ea,paa
Viyow  — «IEPEXOAHBIA IV1aroJ B POAe X, YHCHE Y, Bpe- : N
MEHH U M JHLE W»; : lr \
S, — «Ipylna CWIECTBUTENLHOrO PO X B UHC/IE | 5 vt & <
yz : LY v, S, S .
Y H nagexe 2»; ] | MM, UM myate, M, npout, 3 Omyme,ed,Bur myaic,ed,pod g';agmc,ea,poa
- 8 — «CYUIECTBUTEJNBHOE pOja X B YHC]IeE - I :
xyz }Kggl» ) poa Yy u nape » Smymc,MH,uM VMgmc,MH,npuw,Z Smy:nc,eﬁ,buﬂ SMgmc,eﬁ,poB Smymc,eﬁ,paﬂ
’ ‘ ., - . N . PO U S G, ————
Ayvys — «IpujaraTejbHOe B pofe X, YUC/e y U maje- Criyidenmsr Bcmpemuni ( Gomwozo ( Bpava  Hbaroba) ),
xe 2»; : .
HA — «TPEeAJOKHAsA TPynna ¢ [PeLJOTOM Ha»; ; Ju6o TakKuMi
HA — «IIPEJJIOT Ha». ’
P ; nPEAN
Torpa cucrema cocrasaswoumx (4) npeanoxenus (3) = -
JIOTycKaeT CJIeNyIOUIyl0 «eCTeCTBEHHYIO» pa3MeTKy (B 3a-
MUCH Kakjaasa cocTasasionias A cuabxeda akkoaajno, oKo- g 2
/IO KOTOpOH BBIMHCAHbI BCE 3JeMeHTH MHOXKecTBa ¢(A)): : M 85, SuA
MPEAA : s
f - o » SMym,eﬂ,BuH
§ myaic, ed,um v mysic, ed,npotut, 3 ! ' N
Syyor.e6, HA ] t 7 § 5
MU, E UM . S:MUDH‘,MHgUM VHUWC,MH,nPDUlJ Smymc,eﬁ,bun Smyow,ea,ﬁuﬂ
~ : t
S myaic,ed.um 5 mygocmepod | SMgmc,MH.uM 14 MU, MH,NpouL,3 Amymc,eﬂ,ﬁun Suym,eﬂ,BuH SMgom,ea,bun
’ A — - .) —_——r— e "
CmyGenmer Bempemuny  (Gomshoeo ( fpava  Wbaroba ) ).
Emymc.eﬂ.um gmyow.eﬂ.w Vrfllpw,e&'}lpawﬂ SMg.'m‘,MH.pnB Ss:ceﬂ,eﬂ.gaa ~ -
Suyore,etum Awpre,eiom Ayscyedium Suyare,edum V:nymc,eﬁ,npum,H HA Swyore,m,pia™S oicen,88,p63 . SaMETHM, YTO B noCJelHEM NpHMepe Kaxjas H3 IBYX

Ay, —

D S I AU Pa3MeTOK 1O CMBICIy COBMECTHMA TOJbKO C OJHOH H3
(Oueaurty (Godprrd ¢ wod  npuamem))) (pabunca  (va ( Goesax  Lebu]))

UpnBenennbix uwepapxusaumit, OnHAKQ BNQ/AHe BO3MOMNCHH
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pasnuyHble PaSMETKH, COBMECTHMble C OLHOH M TOH Xe i
papxusanueii— nanpumep, B cucteMe f (cea (8 merpoy
COCTABJAIOIEH METPO MOXKHO TNPHOHCATh JHOO Mer .

Scp. en, ur K Scp. en, sumy MO0 Scp, en, npean H Scp, e, mpenny -
u 00a BapuaHTa COBMeCTHMBl C Hepapxusalluei

A (cea 8 merpo)).

§ H1.2. lepeBbs nogunneHus

ITycts x — mpoM3Bo/ibHAST HeMycTash HEMOuYKa B CJIOBA |
V u X — MHOXeCTBO Bcex TOueK . [IpousBosnbHOe GHHA
HOe oTHolLleHHe — Ha X Takoe, 4yto rpag (X; —) sBaserc
epeBoM, MBI OyJeM Ha3blBaTh OTHOII eHHUEM CHHTA -
CHUEeCKOTO nonqu\HeHHﬂ (vam npocto oTHom
HueM noaunHenus)® naa x. Camo nepeso (X; —) 6.
IeT Ha3bLIBaTbC O EepeBOM
NOJYHHEHHSN IJa X.

(chHTakRCHYECKOTO

IIpn rpaduueckOM wH306parKeHUH JepeBa MOAUHHEHH

MBI 6leEM NOoMellaTb TOYKH LEMNOUKH X Ha l‘OpPI3OHTaJIbHO‘

NpsAMO# Tak, Kak yc/aosiaeHo B § 1.1, u aasa Beskoit map

TOueK a, P, AMs1 KOoTOpoit o —» B, GyleM NPOBOAHTL M3 q

- f cTpeaky, mpuueM TakuM 06pa3oM, 4TOGH Bce CTpeJK

GbLIH 10 OAHY CTOPOHY OT NPSIMOii. . ‘

Ilns nepesa MOAUHHEHHs OOHLIYHBIM 06pasoM onperx,
JAIOTCA NOAYHHEHHE, 3aBHCHMOCTb, TPYINa 3aBHCHMOCTH
INMPHHA KycTa y3/a, WHPHHA AepeBa, PaHT Y3Jd, BBICOT
y3ja u nepeBa (cM. c¢rp. 18—19). Ceepx Toro BCsiKOe MHO
JKeCTBO, MONYYEHHOe M3 TPYHNBl 3aBHCHMOCTH TOYKH o BHI
GpacbiBaHHEM TpyMNN 3aBHCHMOCTH HEKOTOPHIX (MJIH BCex
TOUeK, MOJAYHHEHHBIX o, Mbl Oy/eM Ha3LIBATb YCEUYEHHO
FPYyNno# 3aBUCUMOCTH TOUKH d. L

[Tpumep. Ha puc. 15 usoBpaxkeHo HecKo/abko pas
JHYHBIX JepeBbeB MOJYHMHEHHSA 1/ ONHOH W TOH XKe Ienoy.

Ku abcdefg. ;
IlepeBbsi MOAUHHEHHS MOTYT ObIThb HCNOJb30BAHH Ka

OIMH M3 CNMOCOGOB H30GParkeHHs1 CHHTAKCHUECKOH CTPYKTY

pul npeasnoxenus. Mimenno, nHGopMauus o CHHTAKCHUECKO |

CTPOCHHMH MpPENJIOKEHHsT MOXKeT NpeiCTaBasTh co6oH Habo
CBEAEHHH O «I/1aBEHCTBOBAHHH» OJIHHX CJIOB (TOUHEE, BXOXK

‘IeHU# CJIOB) B NPEAJNOMEHHH HajJ ADYTHMH; 3aJaTh TaKO

HAGOp — 3HAYAT 3a1aTb HEKOTOPLI rpad Ha MHOXKECTB,
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TOUEK LENOYKH (mpenjoxenus). U3 HHTYHTHBHHIX coobpa-
KeHHH, 00CYX1aTb KOTOpBIe Ml 31eCb He OyaeM, BhbiTe-
KaeT, YTO 3TOT rpac MOXHO CUHTATb JEPEBOM.

a)
Puc. 15.

IIpumep. Crenymollee LepeBo NOAYMHEHHs s Tpes-
JOKeHHA (3) MOXKET CYHTATBCHA «ECTECTBEHHBIM»:

(17) — = TN
Okeeun, Jabpsii Mol npusmens, podunca w2 Opezaz  Hebel.

AnanoryyHpiM 06pa3oM MOXKHO CTPOHTH JepeBbsl MOJ-
UHHeHHs JJisl BbIpaxKeHHH (OPMaTN30BAHHBIX A3LIKOB. Tak,

Anst popmyan (57)- (cTp. 284) «ecTecTBeHHOE» AEpEBO NOA-
UHuHeHHA OyAeT HMeTb BHJ

Ve &fzl1VEzlHz

TlonsaTHe «npaBHIbHOTO» fepeBa NOAUMHEHHS 1/ Npex-
lOKeHHs eCTeCTBEHHOTO s3blka 3aBHCHT, BOOGIiE roBOPH,
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OT HEKOTOPHIX JIMHTBHCTHUECKHX COTJIalleHHH (cp. aHan
THYHOe 3aMeYaHHe O CHCTEéMax cocTamasiomux B § 1). H'
npumep, aepeBo (17) oTBeuaeT coBpeMeHHOH TOUKe 3peH
Ha cKadyeMoe KaK Ha KOpeHb (MJ/IH, KaK TOBOPAT HEKOT:
pble JIMHTBHCTBI, «BEpLIMHY») NpepjoxeHus. Bonee Tpax
IHOHHOH KOHIENIMH OTBedyaso Obl AEepeBo ¢ KOpHeM B 1O_
Jexamem: . . . . CE

(18) ; P N
DOrezur , Gogpeid Mol npusmens, pofuncs Ha Opezox He

ITpu onucanuu nmpeasoXeyHil ¢ NOMOILbIO AepeBbeB o
gyHHEeHUs MBl MOXeM, KaK H 1&1& HCIIONIb30BAHHH CHCTEM ¢
CTABJSIIOIMX, CTOJNKHYTbCA C SBJIEHMEM CHHTAKCHYECK |
oMoHuMHH. Tak, cieayiouue aABa AepeBa OLHOTO H TOTO
npeIoXKeHHs:

19 TN -
(19) Cmyferimer mg bz 8 7@05‘/{3&/

n

(m)"m S,

N
Cmydenmpr  u3 Tiomenu yexanu 8 MockBy

COOTBETCTBYIOT ABYM €ro PasHbIM CMEICTaM (cp. CTp 285)
. Ananornuno mna npensnoxenni (11) u (12) «ecrecrse
Hele» AepeBbsi 6YAYyT HMeTb BHA

(A o N N ? -
laempony  sanemo wi  Kobrase npoz'amelAHo o
. .

&) m

R PSS ;
lacmponu  Oanema Ha /ply npoTedam YCnewHo ; ;
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0/HAKO, HE pacrmosarasi MQJHBEIM Ha60pOM HEOGXOAHMBIX
pHESI3LIKOBLIX akToB (cp. cTp. 286), Mbl 10MKHBI Obl GBLIH
JONYCTUTb TaK¥Xe JepeBbs

(AI) 7N —a ~ - Ve N
Tacmponu  banema  Ha Kabrase npoxrofarmn  ycneuiHa

a

(B)

VS
lTacmpone  Ganema wa /b0y npoTodam ycnewlHo .

[Tpu 3TOM BO3MOXKHBI Cly4ad, KOraa 6ecClIOpHO CHHTAK-
CHYeCKM OMOHUMHUYHOE — C COJepxKaTeNbHOH TOUYKH 3pe-
HUA — TpelJIoXKeHHe AOMYCKaeT pasJjHuUHbBle «eCTeCTBEHHbIE»
ONMHCaHHs C MOMOILIBIO JEPEeBbeB NOXYHHEHHS, HO TOJDbKO O+
HO C MOMOLILIO CHCTEMBbl COCTaBJAKLMX, H HaoGopoT. Ha-
npuMep, ABYM pasJMYHBIM CMBICJAAM TNPENJIOKEHHs, LOMY+
CKAIOLLEro JHlib OJHY «eCTeCTBEHHYIO» CHCTEMY COCTaB/sAO-
ux (16), oTBevalOT COOTBETCTBEHHO AEPEBbs

Cmydenme  Bermpemunu  Boneroeo  fBpava  Hbarobo
H
(22)

Cmydenme  Bompemunu  Gonsroeo Bpava  Ubanoba.

B 10 ke Bpemsa mpeasoxenue
(23) On ToAbKO nodnucvigaer aTu 6ymazu

JomycKaeT MO MeHblIeH Mepe ABa CMbIc/Aa («3TH GyMmard oH
TOJIBKO MOANHKCHIBAET, a HE COCTaBJ/sAET HX CaM» H «OH HH-
yero BooGlue He dejaeT, KPOMe KaK MOANHCHIBaeT 3TH Oy-
Mard»), U 3THM CMbICJaM OTBEYaloT Pa3HbIe CHCTEMBl CO-
CTaBJISIOILHMX

(24) On ((rosvKO nodnucvisaer) (atu 6ymazu))
1

(25) On (toavk0 (nodnucvieaer (aru 6ymaeu))),
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HO <«ecTeCTBEHHOe» JepeBO NPH OGOMX CMBICAAX ONHO W

TO XKe:

(26) PN L
Ov momsro  nodnucsiboem  smu  Gymaeu .

Ilns ananuaa npensiokKeHui eCTECTBEHHOTO 53bIKA YacT
HCTIONB3YIOTCA TaK HasblBaeMble pPa3MEUYEHHEB e Je-
pPeBbf NMoAuYUHHeHusd PasMeueHHoe JepeBo MOJUHHE'
HHS U1 LENOYKH X —3To ueTBepka (X; —, Z, }), rn
(X, —) — nepeBO NOXUMHEHUA A5 X, Z — KOHEYHOe MHO
ECTBO (ero /eMeHTHl Ha3bBAalOTCH MeTKaMu) H
oToGpaxeHue MHOXKecTBa Ayr gepesBa (X;. —) B Z. .

Ilyctb, mnanpumep, Z COHEPXKHT CHMBOJH Tpe 1.,
annos, onpep, arp, 06CT, OTHpeAJ, HHTEpP=
NpeTHpyeMLle COOTBETCTBEHHO KAK OTHOLIEHHS MeXAY: CKa-

3YEeMBIM H MNOAJIeXallluM, CYHIECTBUTEJNbHBIM H MPHIIONKE~

HHEM K HeMY, CYLIeCTBHTE/JbHBIM UM €r0 COMVIACOBAHHBIM OIl-
penesieHreM, CYLIECTBHTENbHBIM H €r0 HECONVIACOBAHHBLIM:
ompeje/ieHNeM, [JIaTOMIOM H €ro OGCTOATEIBCTBOM, MPeno«
rOM H YNpaBJse€MbIM UM CYIIECTBHTEJbHbIM (KaXIblii pas

B yxkasaHHOM mnopsinke). Torma gepeso (17) ecrecTBeHHO:
Gyner pasMeTHTb Tak:

nped.

ofcm. ommpedn. gmp. |
AT . ‘ A *
1Oneeun, Goopud  mbi  npusmens, poﬁzm@ﬁmm :

BosmoxHbI, BOOGLIE roBOpsl, pasjiMuHble Pa3MeTKH OX-
HOTO M TOrO XKe JlepeBa, OTBeyaloLiue PasHbIM CMBICJAAM:
Tak, xonctpykuua kunuea orya Pedopa uMeer He MeHee
IBYX CMBIC/IOB — NIDM OJHOM peyb HAET 06 OTIe HeKoer
®enopa, npu ApPYyroM O HeKOeM OTIe ®enope. DTUM CMBIC -
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JaM MOZKHO COMOCTaBUTH CJeAylollHe ABE€ pasMeTKU OZHO-

ro u TOro xe gepesa.

amp. amp.

N -

KHuza omya  Pedopa;

amp. annoa.

KHuza omya  Pedgpa.

IlpoekTBHOCTL M caabas MPOEKTHBHOCTb. B Kuaacce
BCEBO3MOXHEIX JIepeBbeB - MOJUUHEHUST MOXKHO BBLIEJIHTD
NOAK/IACC, KOTOPHI CONEpIKUT NOAABAAIONEe GONBIIHHCTBO
«eCTeCTBEHHBIX» JlepeBbeB JJIS1 MpeJIOKEHHH peasbHBIX
I3bIKOB H, MO-BHAMMOMY, MPAKTHUECKU BCE ECTECTBEHHLIE»
JepeBbsi BbIpa)KeHHH HauboJee Ba’KHBIX HCKYCCTBEHHBIX
(GopMaH30BAHHBIX SI3BIKOB. JTO KJAacC TaK Ha3blBaeMBIX
TPOEKTHUBHBIX JlepeBbLeB.

Vmenno, pepeso moguuHenusi (X, —) IJifl LENOYKH X
(a Tak)Ke COOTBETCTBYIOlIee OTHOIIEHHE MOJYHHEHHA —)
Ha3bIBAETC MPOEKTHUBHBIM, €CIH JJs JIOOHX Tpex To-
YeK a, B, y LUEMOUYKH X U3 TOTO, 4TO o —> f M 'y JIEXKHUT MeX-
Ly o U B, CJEAyeT, YTO Yy 3aBHCHT OT «.

Bynem Ha3biBaTb MOLCTPENOYHBI M BCAKHH HHTEp-
Ban (o, B) LENOYKH X, JAJA KOTOPOTO a—>f HiH f—a.
Iopcrpenounnti uHTepBaa (a, B) 6yAeT HasLIBaTLCA MNP a-
BHJAbHB M, €C/IH BCE €r0 TOYKH 3aBHUCAT OT O WM OT
(B yacTHOCTH, mycTo# HHTepBaJ mnpaBuJjeH). Takum obpa-
30M, MPOEKTHBHOCTb O3HauyaeT MpaBHJIbHOCTb BCeX MOA-
CTPEJIOYHBIX HHTEPBAJIOB.

Hepesbst puc. 15,a), 6), 8) TPOEKTHBHB, AepeBbs
puc. 15, 2), 0) He npoeKTHUBHHL. Bce Aepesba NpeaoXeHHH
Ha cTp. 295—298 nNpOEKTHBHEL

Eile ofuH BaXKHBIH KJacc JepeBbeB MOJUHHEHHs (sB-
Afomyics, KaK Mbl CKOPO YBHAHM, paclUMpeHHeM Mpelbl-
Aymero) — kaacc c¢gaGo NPOEKTHBHBIX nepeBbeB. Menno,
IepeBo noguuneHusi (X; —) [nas 1Heneykd x (¥ OTHOLIe-
Hue —) HasbiBaeTcd c1a060 TNPOEKTHBHBIM, €CIH
Vs Mo6LIX YeThlpex Touek o, B, y, § Hmenouku x u3 o — f
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H y—> 0§ cieayer, uTo mapul o, B H y, § He pasgeasOT Ap..

llpyl‘a. . 3
[Tpn HaweM cnocobe rpapuueckoro H3o6pakeHHA f
PEBbEB MOJYMHEHHS cabas NPOEKTHBHOCTb PaBHOCHIb |
‘BO3MOXKHOCTH TPOBECTH BCe CTPEJNKH TaK, 4TOOb HHKAK -
ABe M3 HHX He NepeceKasauch *).
Hepesbs puc. 15,a0) —e) cnabo npoekTHBHH, aepe '’
puc. 15,0) He sBasercs c1a60 NPOEKTHBHHIM. Bce npus
JeHHBle Ha CTp. 295—298 nepembs mnpeasioXeHuit cnia6
TPOEKTHBHEL, ;
YKaxeM mpocThie HeO6XOAUMblE H JOCTATOYHBIE yC/IOBH
NPOEKTHBHOCTH M cJ1abol IPOEKTHBHOCTH.
Bynem nasbiBaTh LHKJIHUYECKHM OTPE3KOM I
NOYKH X BCAKOE MHOXKECTBO TOYEK 3TO{l LENOYKH, KOTOP .
ABNACTCSt JIHGO OTPE3KOM, TGO O6beAHHEHHEM ABYX OTpe.
KOB, MPHJIETAIOLIHX K KOHIAM LENOYKH (MHAYe rOBOpS, J
60e MHOXKECTBO, KOTOPOE I[IPH «CK/IEHBAaHMM» Hayajia
KOHLla LENOYKH -—— LEeMOoYKa NpPH TAKOM CKJIEHBAHHH OKa3
BaeTCsl «3aMHCAHHOH Ha OKPYXKHOCTH» — TMEPeXOAHT B O.
pe3oK). i
- Teopewma TIl. 1. Hepeso noduunenus dan 4enouKu
70200 U TOAbKO TO20Q NPOEKTUBHO, COOTEETCTBEHHO CAQ
NpoeKTUBHO, K020a 2pynno. 3a8UCUMOCTU BCeX Y3408 ITOZ'
Oepesa A6AA10TCA OTPE3KAMU, COOTBETCTBEHHO LUKAUYECK
My OTpe3Kamu, yenouxy X. .
HokasatenbcTBo. a) Ecau gepeBo nmoxuuHeHust
AIBASETCS €260 MPOEKTHBHBIM, TO CYINECTBYIOT YETHIP
TOYKH @, B, y, 8 Takue, ut0 @ — B, y — 8 u mapu o, B
y, 0 pasneasiior npyr mpyra. Us Touek a, y xoTa G6bl ofH
He 3aBHCHT OT APYrOM; MycTb A/IA ONPEAENEHHOCTH y He 3
BHCHT OT o. TOrla u 6 He 3aBHCHT OT @, TA4K YTO H BHYTP
MHTEPBaJa, OTPAaHUYEHHOTO TOYKaMH a M P, H BHe e
HMEIOTC TOYKH, HE MPHHAaJJeXallue TPYINe 3aBHCHMOCT
TouKH a. Ho ecin MHOXecTBO M Touek uenmouk# x copep
XKHT TaKHe JBE TOUKH, UTO M BHYTPH M BHE OTPaHHUEHHO .
MMM HHTEpDBajla HMeITCS TOMKH, He BXOAsiuue B M, To
He MOXKeT GbITh IMKJIHYECKHM OTPE3KOM. :
Ecnu nepeso He MpoeKTHBHO, TO CyHIECTBYIOT TpU TO
KH @, B, y Takue, YTO oo — f, y JIEKHT MEXAY o« U B H

*) HokasaTenbCTBO STOr0 LEOMETPHYECKOro ¢akra BHIXOAHT
pPaMKH HacTOAIIEro H3JIOXKEHHH. -
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He 3aBucHT of o. Ho Torpa rpynna 3aBHCHMOCTH TOYKH
o He MOXKET, OUeBHHO, ObITH OTPE3KOM.

6) Ilyctb nepeso mopuuHenusi (X; —) HEMNOUKH X MPO-
ekTHBHO (csabo npoekTHBHO). [lokaxkeM, 4To rpynma 3as
BHCHMOCTH NPOH3BOJIBHON TOUKU ¢ LIENMOYKH X ABJAETCA OT=
pe3sKoM (IMK/IMYeCKHM oTpe3koM). JloKasaTesbCTBO MpO-
BeJleM MHAYKUHed [0 paHry o. _

Eciu o —ysen paura 0 (r. e. BHcAumil), TO rpynna
3aBHCHMOCTH JJISi o COCTOMT M3 OJHOH TOYKH a, CTajo
GbiTh, OHA ABJAETCS OTPE3KOM M TeM O6ojee HUKIHUECKHM
oTpe3koM. [lycTp yTBep:KAeHHe NOKa3aHO AJs1 BCeX TOYEK
panra, He Goabuiero n (n > 0), o— Touka panra n--1 u
K, — ee rpynna 3asucumoctd. Torma Ke={a}UKp U ...

UKBP, rae Pt ..., Pp — BCE TOUKH, NOJUMHEHHbIE &, H
Kgy « o 'Kﬂp — HX TPYIIIbl 3aBUCHMOCTH. )

Ecin  nepeBo  TMPOEKTHBHO, TO MHOXKecTBa Kg, « .
ceey Kﬁp-——-OTPESAKPI, u ecau 6bl npu stoM K, He OblIO OT-

pe3KoM, TO Halliach Obl TOuka y, He npuHamiexamas K,
M B TO JKe BpPEMs Jexallas MeXAy o H HEKoTopbiM Kp,

H, cefOBaTEIbHO, MEXIY o U P;; @ 3TO NPOTHBOPEUHT OpO-
eKTHBHOCTH. _

[ycts nepeBo crnabo npoekTuBHO. [loKaxkem mnpexnae
BCEro, YyTo B 3TOM cjyuae Anas Kaxaoro f; aub6o Bce TOY-
KH, JleXaliue MeXAy o H B, MO0 BCE TOUKH, HE JeKalue
MeXay o M Pi;, npuHamiexar K,. IleACTBHTeNBHO, NYCTh,
HanpuMep, KaK MeXAy, TaK H He MeXAy a U fi MMETCH
toukn, He BxogAmue B K, OG6Go3HauunM yepes & KOpeHb
nepeBa (X; —). OueBuzno, & & K,. Ilyctb mis onpepenes-
HOCTH & JIEXKHT MEXAY o U B, U IyCTb A — NPOU3BOJbHAS
TOuKa, He NMpHHaMIexamas K, u He Jexallas MeXAy o
U ;. PaccMOTpHM MyTb &€ ==, ..., ls = A U3 & B A; HH
OIHA M3 €ro TOUeK HE MOKET COBNacTb ¢ o uau Pi. Ecnin
W — MOCJAeHAA TOYKA ITOTO NYTH, JeXKallas MeXAy o U
Bi, TO mapbl TOYEK o, Bi M Wi, Pi+1 HAPYLIAOT YCJIOBHE CJa-
60fi TPOEKTHBHOCTH. :

Honyctum temepb, uTo K, He SIBJSETCS UHUKIHYECKAM
oTpeakoM. Torma cyulecTBYIOT TOUKH y, 8 & K, Takue, uto
Kak BHYTpH, TaK M BHe HHTepBasda (y, 8) HMelOTCA TOUKH,
He npunaanexamue K,. Tlycts A, pe&Kg, Ae (y, 8),
nes (y, 8) (puc. 16). Torma kax BHYTPH, Tak H BHe
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HHTEPBa/a A, OTDAHHYGHHOrO TOYKAMH A, W, HMEIOTCS TOUKH -
TO, OJIHAKO, HEBO3MOXKHO. B camoMm meje: -

MHOX)ecTBa K, 2

I D B

yCTh CHayala o ¢ A; Torja nmo paHee HOKa3aHHOMY BCe .

TOUKH By, ..., Pp TOXKe He NPUHAZJMEKAT A, a OTCIONA CJle- -

AyeT, 4TO KaXKI0€ H3 MHOXKECTB Kﬁl y «--, Kg nenukom se-
P

XKHUT BHEe A (TaK KaK 3TH MHOXKECTBA — LHUK/JIHYECKHE OT-
PE3KH); COBEPIIEHHO aHaMOFHYHO MJIf cayuas o & A.

Pue. 16.

Caencreue. Besikoe npoekTHBHOE nepeBo r‘paquﬂeﬁ B

HHS ¢/1a60 NPOEKTHBHO.

3ameanH°;{. 1. B cnabo mpoekTuBHOM aepeBe moj-
UHHEHUA KaXK[bId HeNPaBU/IbHLIA MOACTDPEIOUHbLI HHTEpPBa
COJIEPIKUT KOPEHb. o
HetictBHTENbHO, €C/IH o~ B U Yy — NPOU3BOJbHASA TOY-
Ka, NpHHAJJIeXKallas NOACTPeJOYHOMY HHTepBaly A, orpa-

HHYE€HHOMY TOYKaMH ¢, ﬁ, H He 3aBucAllasg OT o, H eCJH

Ip# 3TOM KOpEeHb He NPHHALIEKHUT A, TO mapol o, f H §;
8i11, Tle 8; — mocenHAT TOUKA MYTH M3 KOpHS B y’ He npy;-’
HajJexaias A, Hapymaiot ycjaoBue ciaa6oi npoeKT,uBHocm
2. Cnabo mnpoeKTHBHOE AEPEBO MOAUYHHEHHS TOIZa 14
TOJbKO TOTAd MPOEKTHBHO, KOTAA HHKaKOH MOJCTDPENOYHLIH
HHTEPBa/ He CONEPHHT KOPHA.
9T0 cpa3y ciaenyeT U3 NpPeABIAYLIETO 3aMedaHHs.
~ Cnencrue us rteopemnl I11.1 u 3aMeuanue 2 1aioT BO3-
MOXHOCTb IIOJIYUHTb JUJIS TIPOEKTHBHOCTH CTOJb XKe HArJIsAf-
HOe NpeACTaB/IeHHe, KaK 1A c1aGoii NPOeKTHBHOCTH (IpH
HaleM cnocoGe rpadUYecKOro H306paKeHHs): MPOEKTHB-
HOCTE O3HaYaeT BO3MOXKHOCTb NPOBECTH BCe CTPEJKH Tak,

YTOOB HHKAaKHe ABE H3 HUX He IepeceKaJsuch H KOpeHb He ’

JIeKaJl HH 1OJ OLHOH M3 HHX.

Ml He MOXeM CKOMbKO-HHGYIDL noapo6Ho o6cyxKaaTh
31ecb BOMPOCHI, CBA3aHHbIE C JIMHTBHCTHYECKOH HHTepIIpe-
Tauuel NOHATHH NPOEKTHBHOCTH M Ca1a60#l MPOEKTUBHOCTH
WIH Pa3GHpaTh PasIHUHbIE CJAYYaH BLITONHEHHS U HeBbi.
NOJIHEHHUS] STHX YCNOBHil B €CTECTBEHHLIX s3blKaX. OrpaHu-
YHMCs CAEAYIOIINMU 3aMeyauHsiMu:
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1. CoaepxKaTelbHbIi CMBIC] YCJIOBHA MPOEKTHBHOCTH H
ca6oll TPOEKTHBHOCTH MOXKeT ObIThb, KAK BHAHO YiKe H3 ca-
MHX onpeneseHuil u eule siciee u3 Teopemsl [1I.1, oxapak-
TepH30BaH NPHOIH3UTENbHO TaK: IPH BBEIMOJHEHHH STHX yC-
70Bull C/OBa, GJIM3KHMe CHHTAaKCHYecKH, OJIM3KW M IO HOJO-
JeHuIo B TekcTe. [Ipu 3TOM MOPOEKTHBHOCTb OOecreduBaer
«Gosiee TECHYIO» TEKCTOBYIO OJIM30CTb.

9. B Tak Ha3niBaeMOH HayuHOB W Je/0BOft mpose (no
kpaiiHell Mepe PYCCKOH) «eCTecTBeHHbIe» NEDEBbS NMOAHHHE-
HUST IO ABJASIONIEr0 GONBIIMHCTBA NPeAJOXKEeHnH c1abo mpo-
eKTHBHBI M JaxKe NpoekTuBHBL [Ipu 3TOM elBa Jinm He BCE
HEeNPOEKTHBHBIE JePeBbs MPUHAJJIEKAT TEM NPELIOKEHHAM,
U1 KOTOPHIX NepPeBO MOAYHHEHHs BOOOLle He ABJAETCH JO-
CTATOYHO E€CTeCTBEHHBIM CPEJCTBOM INpENCTaBJeHHd CHHTAK-
CHUECKOH CTPYKTYpH (CcM. HuxKe, cTp. 309—310). 3a BHIUETOM
TaKMX CJy4aeB HEMPOEKTHBHOCTb B «JEJI0BOM» TEKCTE —
BepHbIfi NPH3HAK HEJOCTaTOUHOH rpaMOTHOCTH €ro COYMHH-
teast. Cp. XoTsi GBI 3HaMEHHUTHIA 060POT BUIA

.. paccmompel BoidlBuryrmuie adecs npednoxcenus  mobapuuijem /o=
namyurem...”’ ’

3. HanpoTuB, B XyJOXKECTBEHHOH JHTEPaType, ocobeH-
HO B MO33WH, OTKJOHEHHS OT ¢/J1a00H NPOEKTHBHOCTH H TEM
Gosiee OT NMPOEKTUBHOCTH BIOJHE OGBIUHBI M B TEX CaydasXx,
Korjga JAepeBo NMOAYMHEHHs JOCTATOYHO aNeKBAaTHO Mpea-
CTaB/ISeT CHHTAKCHYECKYI0 CTPYKTYpy. Takue OTKIOHEHH,
KaK [paBWO, 3HAUMMBL, T. €. CIyXaT 3ajaue CO3]aHHA
Olpe/leNeHHOro XyNOMXKeCTBEHHOro dQdexTa **): OHM MOTYT,
HanmpuMep, HCIOJb30BaTheA JJf MOAYEPKUBAHHA ocoGok
BAJKHOCTH KaKux-uBo uacTefl NpeAsOKeHHs, [A1s npuaa-
HHsI TPENJIOXKEHHIO SKCIPECCHBHOCTH, XKHBOCTH, HENPHHYX-
JEHHOCTH, LJIsi CO3JaHUs HYXKHOH CTHJIHCTHYECKOH OKPacku

*) TIpumep u3 poMaHa B. [ynmuuesa «He x/ae60M eanHBM». DTH
CJIOBA BJIOXKEHbl ABTOPOM B YCTa OJHOTO 13 3INH30JUUECKHX MepcoHa-
*Kell — JOKTOpa Hayk TemMKHHA, M KX OKa3bBaeTca [HOCTATOWHO IAsA
HopTpeTa MaJorpaMOTHOFO «HAYYHOTO» KapLEpHCTA.

#*) Kak ¥ JApyrue OTCTyIUIEHHA OT «aBCOMIOTHOA MPABHJIbHOCTHY,
BCTpeualoliiecs B XyJAOXECTBEHHOR JHTEpaType.
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u T. n. Cp. Bhlje/ieHHe CJI0Ba HO8as BO ¢pase H3 CTUXOTBO- |

penuss M. H. lIBeraeso#

Hobaa Hadﬁemc/g_\ci/pa - begpums B ﬁaﬂymﬁUHy
.

UK BOeUaT/]eHNe HeMPHHYXKIEHHOCTH, «PasrOBOPHOCTH», CO-
3gaBaeMoe HempoeKTHBHOCTsIMH B 6ache M. A. Kpbinosa:
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§ MNL3. Cea3p MexAy CHCTEMAMM COCTABJAAIOILKX
B AepeBbAMH MNOJYMHEHUS

ITycte C — cucreMa

(X; —) — epeBO MOJYMHEHHs IS TOH Ke LENOUKH. By-

&

COCTABJAIIIHUX LEMOYKH X U

i

HeM TOBOpHTb, uTo cuctema C u nepeso (X; —) (mam ~

cucrema C W OTHOLIEHHE —>) COTJAaCOBaHBH,
1) rpynmel 3aBHCHMOCTH BCeX Y3JIOB JAepeBa

€CJIH:

(X; =) aB-~

JSIIOTCSt cocTapasouuMu cucteMsl C; 2) Kaxkjaas COCTaB-
gsiomtasi cucreMnl C sBjsiercss Tpynnoil 3aBHCHMOCTH MM

yceueHHOH TpYNNoil 3aBHCHMOCTH HEKOTOPOTO YysJa Jepe-
Ba (X; —).

I[Tpumep. Hepeso (17) coraacoBano ¢ cuctemoit (4).

Has panbHefimero Gyaer MOJNE3HO cleiylollee OYeBUJ-
Hoe 3aMeyanue. Ecau cucreMa cocrasasionux C coraaco-
BaHa ¢ gepeBoM (X; —) u A & C —rpynna 3aBHCHUMOCTH
HJH yCeueHHas rpymna 3aBHCHMDCTH TOUKH o, TO CPeiH CO-
CTABJISLIOIIHX, HENOCPEACTBEHHO BJOXEHHbHX B A, Ta, KO-

S

5
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Topass CONEPKHT TOUKY @, fABJIsSETCA IJsi Hee yCeueHHOH
rpyunoil 3aBUCHMOCTH, a OCTa/bHBIE fBJSIIOTCS TPyNnamH
3aBUCHMOCTH HEKOTOPHIX TOYEK, MOJAYHHEHHBIX O

Beuny Teopemsl III.1 BcAkoe AepeBO NOAUHHEHHS, CO-
rJ1acoBaHHOE C KaKOH-JHOGO CUCTEMOU COCTaB/AIOUIMX, MPO-
ektuBHO. C JpYyrofi CTOPOHBI, [Js BCAKOTO MPOEKTHBHOTO
OTHOLIEHHSI IMOAYHHEHHS CYIIECTBYIOT COIJIACOBAHHBIE C
HUM CHCTEMBI COCTABJSIONMX; OJHOH H3 HHX OyIeT MHOXKe-
ctBo Cp, cocToALlee U3 BCEX TOYEK *) IEeNouyKH H HX Tpynn
3aBHCHMOCTH. (Bcskasi Touka COBHajaeT co CBOeH rpymno#
3aBUCHMOCTH, eCIM OHa sBJseTcs BHCAYMM Y3JIOM HepeBa,
{4 ¢ ONHOH M3 CBOUX yCeUeHHBIX I'DYNI 3aBHCHMOCTH B TpO-
THBHOM CJyyae; JBe TpYyININbl 3aBHCHMOCTH MepeceKalnTcs
JHIlb TOTJA, KOTAA OJHA M3 HUX COAEPIKHUTCH B APYroi.)
B ofmem ciyyae cOrJiacOBaHHasi C JepeBOM MOAYHHEHHS
CHCTEMa COCTaBJASIOUIMX He eMHCTBEHHA; CTPOeHHE MHOXKe:
CTBA TaKUX CHCTEM paccMaTpuBaeTcsi B YNPaKHEHUsX
[11.7—TIII1.10.

[TepefineM K o6paTHOMY BONPOCY — O AEPEBBbSAX MOAUH-
HEHHUS, COTJIACOBAHHBIX C 3aJaHHOH CHCTeMOH cocCTaBJsio-
mux. 3aech OKaspBaercss ynoGHee HCXOAHTb H3 TIOHSTHS
HepapXH30BAHHON CHCTEMBI COCTAB/ISAIOUIUX.

BeegeM cieayioliee onpeeeHHe.

Uepapxusopannas cucrema cocrasasiomux (C, C) ue-
MOUKM X M jepeBo moaunnenus (X; —) 4Js TO# e menou-
kn (uam (C, C’) u OTHOmIEHME —>) CBS3aHBl, eCIu:
1) MHOXKecTBO Tpymn 3aBHCHMOCTH Y3JIOB JepeBa COBIa-
naer ¢ C— C’; 2) Bce sneMeHTH C’ ABAAIOTCA YCEUEHHBIMH
rpynmaMy 3aBHCHMOCTH Y3J/10B JlepeBa:

OueBuaHO, BCsIKOe JepeBo, casanHoe ¢ (C, C”), corna-
cosano ¢ C.

IIpumep. HepeBo (17) cBsizaHO ¢ uepapXU30BaHHOH
cucTeMoit (19).

Jemma [11.2. a) Ecau C— cuctema cocTasraouux
025 yenouxu x, A= C u xa—nodyenowka x, COOT8ETCT-
syiouan A, 1o muowecreo Co = {B|B=C&B = A} ecro
CucTemMa cOCTABAAIOUUX OARL XA,

6) Ecau 8 ycaosusax nynkra a) C’ ectv uepapxusayus
CLLCT(e:Mbl C, o Ch=C'[1Cs ecTo uepapxusayus cucre-
Mor C 4.

—————

*) Tounee — OAHOTQUEUHBIX MOAMHONKECTB,
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B) Ecau 8 ycaosusx nyHKTQ a) —> €CTb OTHOUIEHUe No
qureHus 0as x, coeaacosannoe ¢ C, TO OTHOULeHUe —»
unOyyupyemoe OTHOULEHUCM — HQ XA, €CTb OTHOUlEHUe No
quHenus 048 xa, cozaacosannoe ¢ Ca. ‘

r) Ecau 8 ycaosuax nyukros a), 6), B) OTHOULEHue
c8a3ano ¢ uepapxusosanrnoil cucremoy (C, C’)y, 10—
ceazano ¢ {Ca, Ch). :

JMemma III.3. Hycrs (C, C") — uepapxusosannas ¢
crema cocrasasroujux u By, By, ..., B, —ece cocrasaa
wue evicoror 1, npusem By=C’, By, ..., B,&EC'. Ew
npu srom {(X; —) — depeso noduunenus, ceasannoe ¢ (C,C’
ro {X; =) noayuaercs us o6sedunenun depesves {Bo; —>B,
(B1;=>B,)s «» (Bp; ——>Bp> dobasaenuem dye (ag, 01, ..., (dg, a
20e ag, &y, ..., @, — Kophi depesves {Bo; —>p,), (Bi; —>5,), .
ooy (B "’B,,> C00T8ETCTBEHHO. ¢

HoxasartenbctBa jgemm I11. 2 u T11. 3 oueBHaHbL
Teopema [11.2. a) [laa 6cAKol uepapxu308aHHO,
CUCTeMbL COCTABAAIOUUX CYU4ecTsyer eQUHCTBEHHOE CBA3AH
Hoe ¢ Hell depeso NOJUUHEHUS. :
6) Haa scakoeo Oepesa noO4UHEHUS, CO2AACOBAHHOZ,
¢ cucremoii cocrasasowux C, cyujectsyer eOUHCTBEHHA
uepapxusayus C’ cucrempr C TaKas, 4T0 Uepapxusosaq
nas cucrema {(C, C’) casazana ¢ dannoim 0epesom. :
JNokasaTenbcTBo. a) Ilycre (C, C’) — mepapx
30BaHHas CHCTEMa COCTABJSIOIUX A LEemoykd x u X
MHOYKECTBO BCeX ToueK LEeMOouKH X. Jljsf KakJo# HEeTOUeuHO
cocrapasiiomeit A 6yaem o6o3HauaTh yepes a(A) nHemocpe.
CTBEHO BJIOXKEHHYIO B A TJaBHYIO COCTABJSIOUIYIO H 4Yep
bi(A), .-+, bp, (A) (p,==1) — HENOCDEACTBEHHO BJIOXKE.
Hole B A He ryaBHble cocrapisomue. JIas KaXmo# cocra
nsiomeli A & B onpenenuM ee rnaBHY0 Touky a(4d
cnenyomuM obpasoM. Ecnum panr A pasen HYJIO, TO el
cTBenHass Touka A Oypmer raaBHOH. Ecau riiaBHblE TOUK
ompejefieHsl AJ BCEX COCTABJSIOLIUX PaHra, MeHbllero
u A — cocTaBasiiOMas paHra f, To rJaBHOH Touko# A 6
net riaBHasa Touka a(4). ;

3aMeTdM, YTO KaxJad TOUKa o LEeNOUKH X Oyjer rja.

HO# [J1st OJHOH M TOJIBKO OJHOH He IVIaBHOH COCTAaBJIIOLLE
JleficTBuTeNIbHO, ecIH A — ToueuHasi cocTapJfoulas, C-
cTosilasi M3 eIMHCTBeHHOH TOUKH a, Ao, Ay, ..., Ap=4
myTh B JAepeBe COCTAB/SIOUIMX U3 €r0 KODHS (monno#t ¢
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craBIsolnel) B A ¥ nocjaenHss Ha 3TOM NYTH He TJiaBHAast
cocraBasiomias ectb Ay (0<Cio<Ck), 1m0 A, Ait1, --.
..., Ay —B TOYHOCTH Bce COCTaBJfOINHE chcTeMbl C, As
KOTOPHIX € CJAYXKHUT TJIaBHOH TOYKOH; IO3TOMY COCTaBJAIO-
mas A; Oyner HcKoMoilL ‘

[Tonoxum reneppr o — f, €c/IH o — IVIABHAS TOYKa Ka-
go#-muGo cocTapasoomel A u P — ryiaBHasi TOYKa OAHOH
u3 cocrasisiomnx b, (4), ..., by, (A). Vs toapxo uto cue-
JaHHOTO 3aMeyaHHsl HeMelJeHHO BBITEKAeT, uTO: a) HH B
OIHY TOUKY LeMNOYKH X He BXOAUT Gojiee OXHOH HyrH;
6) BO BCAKYIO TOYKY X, KpOM€ IJIaBHOH TOUKH MOJHOH CO-
craB/sIomlel, BXoAuT ayra; B) B rpade (X; —) HeT 3aMk-
HyTHIX MyTelt HeHyJeBod mauubl. Hrax, (X; —)— nepeso
NOAUMHEHUs JJsi ¥ (C KOpHeM B TVIABHOH TOUKe INOJHOH cO-
crapasiiomies). IloxaxkeM, 4YTO 3TO [epeBO CBA34aHO ¢
(C, €. Is 3TOr0 J[OCTATOYHO YCTAHOBHTH CJAAYIOLIHil
dakrt: mas moboro r, 0 << r << R, rae R — BHICOTA CHCTEME
C, Kaxpnasi He IVIaBHas COCTaBJSIIOINAS DAHra r SBJSETCS
rpYNNofi 3aBHCHMOCTH CBOe€H IVIaBHOH TOYKH, a KamxKjaas
MIaBHAs COCTAaBJSAIOILASL PaHTa r — yCeueHHOH TPYNIoH 3a-
BICHMOCTH CBOeHl rsiaBHOH ToukH. ([leficTBUTENBHO, OTCIOAA,
HOCKOJIBKY Ka’kjasl TOUKa LENOYKH TVIaBHAasl /I HEKOTODO#H
He TAaBHOM cocTapisiiomed, Gymer caenoath, uro C—C’
COBRajgaeT ¢ MHOXECTBOM TIpynn 3aBHcHMOCTH.) [lokaxkem
3T0 yTBepxKJeHHe cHayana gnaa r = 0. [Iyctp A — Toueu-
Has coctasasiomas; Torna A = {o} u o — raaBHas Touka
A. Ecnu npu stoM A — He IV1aBHasi COCTaBJSAOINAS, TO HH
111 KaKOH cocraBJsoleil, oTanuHo#t oT A, Touka a ne Gy-
IeT I7aBHOH, TaK 4TO (IO Oflpefe/eHHI0 OTHOIIEHHS —»)
yTa TOYKA OKaxercs B gepeBe (X; —) BHCAUHM Y3JIOM H ee
Ipynma 3aBHCHMOCTH OyHeT COCTOSITH JHIIb U3 Hee caMof.
Ecin e A — raaBHas cocTasasiomas, To HeNPEMeHHO Hail-
IyTcsl TOYKH, NOJAUHHEHHBlE o (TaKUMH GYyAYT XOTsA 6Bl IJaB-
Hble TOYKH JAPYTHX COCTABJSIOLIUX, HENOCPEeJCTBEHHO BJIO-
KEHHBIX B Ty e COCTaBJA0LIY0, uTo U A), Tak uto A He
MoxeT 6HITb I'pYININOf 3aBHCHMOCTH TOYKH O M MO3TOMY fIB-
T5IeTcsl ee yceueHHOH rpynnoH saBUCHMOCTH. ITycTb Temephn
YTBepxK JeHre MOKA3aHO IS BCeX r, MEHBIHX ro (ro = 1),

— cocTapasiollasg paHra fop W O — €@ TIJIaBHas TOYKa.
Ecnu By, By, ..., Bp — Bce HENOCPeICTBEHHO BJIOXKEHHbIe B
cocraBagiolle H By sBafiercs INIaBHOH, TO MO HHAYK-
THBHOMY OpeXnosiokenuio B, ecTb yceueHnas rpymmnn
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3aBHCHMOCTH TOYKH @, a By, ..., Bp—rpynnel 3aBucHMO-:
CTH CBOUX IVIaBHBIX TOuek. Takum oGpasom, A ectb o6benn-
HeHHe YCEYEHHOH I'pYNNbl 3aBHCHMOCTH TOYKH @ € IPYNNaMH
34BHCHMOCTH HEKOTODHIX TOYEK, MOJAUHHEHHBIX O, — @ TaKO
MHOXX€CTBO €CTh JIMGO Tpylma 3aBHCHMOCTH, JHOO yCeueH:
Hasl Tpynna 3aBUCHMOCTH ans o. Ecau npu stom A — raas-
Hasi COCTaBASION[as, TO CYIIECTBYIOT TOYKH, MONYHHEHHBL
o ¥ Jnexainye BHe A, eciu ke A — He ry1aBHAst COCTaBJSIO-
masi, To TAKMX TOYEK HeT (TaK KaK « He siBJsieTcd TOrja’
IJIaBHOA TOUKOH HM Uil KAaKOH COCTaBJsIOILed, He comefdy
xkaiedics B A). ITosToMy B niepeoM cayuae A — yceueHHas
rpynna 3aBMCHMOCTH AJfi O, BO BTOPOM — Ipylia 3aBHCH-
MOCTH.
EAVHCTBEHHOCTh JiepeBa, CBA3AHHOTO C HepapXH30BaH-
Ho# cucTeMolt cocrasisiomux (C, C’), Mbl J0OKaxeM HH-
nykuuei mo Bbicote r cucrembl C. ITpu r = 0 yTBepxneHue
TpuBHAJIbHO. IIycTh OHO ZOKa3aHO miast Becex r<<ro u C
HMeeT BHICOTY ro. OGosHauyuM uepe3s By, By, ..., By co-
crapasiomue ray6unst 1. ITyete (X, =) u (X, —,) — B2
nepesa nopunHenus, cBsasaHHBX ¢ (C, C’). Tlo Jaemm
M1.2 mas kaxknmoro j=0, ..., p OTHOWEHHE ~>iB; (i =
= ],2), HHAYLHUpPYeMOe OTHOIIEHHeM —-; Ha Bj, cBA3aHO
HepapXU30BAHHOU cHCTeMOH (CBJ,, Cﬁ;j). Orcioga no HHAYK

THBHOMY TMPEANONOXKEHHIO CJelyeT, uTo Ml KaxJAora
j=0, ..., p nepesbst (B -—>1Bj> u (B, —>23]> coBna’

paoT. A s1o B cuny semmsl I11. 3 Bileuer coBnajeHHe je
pesbeB (X, =) u (X, =»). :
6) Ilycte C — cucreMa COCTaBJSIOIIHNX, COINIaCOBaHHA
¢ HEKOTOPHIM HepeBOM nonunHeHus. Hus Kaxjao#l nerouey:
Ho#t cocrasasiomelt A = C, apasiomefics rpynnofi 3aBucu
MOCTH HJIM YyCeUeHHOH TPYyNMoH 3aBHCUMOCTH HEKOTOPO
TOYUKH o, OOBSBUM IJIABHOH Ty M3 HENOCPEJCTBEHHO BJIO
XEeHHBIX B A COCTaBJSIOIHX, KOTOpas cOAep:XKUT a. IIp
TaKOH HepapxHU3allMH B CHJIY 3aMeuyaHusi, CAeNaHHOTO TOC.
Jie onpesesieHus cornacosarnocth (cTp. 304—305), Bce raa
HEle cocraBisgionue GyAyT yCeUeHHBIMH TPyNNaMH 3aBHCH
MOCTH, a He IJlaBHble—TPyNNaMy 3aBUCHMOCTH; HO BCE TPYIL.
Ab 3aBUCHMOCTH N0 YCJOBHIO SIBJIAIOTCS COCTABJAIOIIHMH
TaK 4TO MHOXECTBO HE [VIABHBIX COCTABJFIOLIMX COBHNAJET -
MHOXECTBOM TPYHN 3aBUCHMOCTH. EJHHCTBEHHOCTH HYXKHO.
MepapxXu3auyMy Cpasy C/leAyeT H3 YNOMSHYTOro 3ameyaHus
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HUrak, nia KaXpoHl CHCTEMBI COCTaBJSIONIMX HMeeTCs
B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY ee Hepapxusa-
UHSMHA M COTVIaCOBAHHBIMHM C Hell JepeBbAMH MOAUYHHEHHS.

3ameuanns. 1) B paccyxnuenusix storo mnaparpada

lﬂpoeKTI/IBHOCTb HYyXKHa TOJIbKO JJi1 TOTO, UTOOHI BCe rpyInmnbl

3aBHCHMOCTH Obl1H OTpeskamu. Eciu u3MeHuTb ompepese-
HHEe CHCTEMBbl COCTABJAIOILIMX, JONMYCTHB B KayecTBe ee sJe-
MEHTOB LHK/JIHYECKHE OTPe3KH HJIH JaxXe I[POH3BOJbHBIE
MHOJKECTBA TOYEK IENOYKM (KOHEYHO, [pU COXPaHEHHH
nyukroB I, II onpemenennss ma ctp. 282), To Bce Hamu
paccyxkaenuss GYAYT TFOAMTbCS AJA JMIOGHIX €J1a6o Tpoex-
THBHBIX, COOTBETCTBEHHO BOOOWIe AJs JIOOHIX, JepeBbes
NOAUMHEHHUS.

2) CHcTeMBl COCTABJSIONIMX M JAePeBbs NOAYMHEHHS Xa-
pakTepu3yIOT CHHTAKCHYECKYIO CTDYKTYPY MNpPENJIOXKEHHS B
pasHbiX acnekrax. C moMOLIbIO MEPBLHIX ONHCHIBAIOTCA B SIB-
HOM BHJ€ CJIOBOCOYETAHMS, HO HTHODHPYETCH OpHEHTALUs
cpasell (T..e. He pas3/iMUalOTCH «TJIABHBIE» W «3aBHCHMLIE»
3JIeMEHTBI) ; BTOPble AAI0T BO3MOXKHOCTb pacCMaTpHBaTh Ha-
NpaBJeHHLIE CBA3H, HO TOJBKO MEXJAY OTAEJbHLIMH CJIOBA-
MH. MeX1y TeM BO MHOTHMX C/Iy4Yasx OblI0 6bl ecTeCTBeHHee
ONMCBIBATb CTPYKTYPY TNPEIJIONKEHHs, paccMaTpuBas Ha-
NpaBJEHHBIE CBS3H HE TOJNbKO MEXJY CJIOBAMH, HO H MeXIy
CJIOBOCOYETAHUSIMH. B Kako#-To Mepe 31ech MOryT nomoub
vHepapX1M30BaHHble CHCTEMBI COCTABJSIOUIHX; OAHAKO H3 TEO-
pembl I11.2 BuOHO, YTO B HEKOTOPOM CMBICJE HX BO3MOXK-
HOCTH He IIMpe, YeM y NPOEKTHBHHX OTHOIUEHHH MO uHHe-
HHs: ¢ MOMOLIBIO HEPAPXM30BAHHLIX CHCTEM COCTABJAIOLIMX
ylaercs onucaTb HaOpaBJeHHBIE CBA3H CJAOBOCOYETaHMI
TOJIBKO TOTJ@, KOFJd B KaXJOM CJIOBOCOYETAHHH AOCTATOY-
HO ecTeCTBEHHHIM 006pa3oM BBIIENSETCH «IJaBHOE CJIOBO»
TaK, 4YTO €My MOXKHO IepejaTh HacCCUBHYIO CBASH CJIOBOCO-
yeTaHusi (T. €. BMECTO TOrO, YTOOH MOAYHHUTL KAKOMY-TO
3JeMEHTY BCe CJIOBOCOYETAHHUE, IOAYHHHUTD TOMY Xe 3JeMeH-
Ty IJlaBHOe CJIOBO); 9TO O3HayaeT, YTO CHCTEMa HampaBJeH-
HBIX CBA3EH MeXJy C/JI0BOCOYETAHHAMH, T. €. HEePapXH3OBAH-
Has CHCTeMa COCTaB/IAIOLIMX, AOJKHA OBITh COMEpPKATeNbHO
paBHOCH/IbHA CHCTeMe CBs3eil MeXAy HX [VIABHLIMH CJ0Ba-
MH, a TOCJe[Hssl ecThb He YTO HHOe, KaK JEpeBo NoJ4YuHe-
HHfA, CBA3aHHOE € HCXOZHOH HepapXH30BAHHOH CHCTEMOM.
Onnako GBIBAIOT CJAOBOCOYETaHHs, B KOTOPHIX JHGO BOOG-
lle He yAaeTcsi BbIAGNHTb eCTECTBEHHBIM OGPa3oM IvIaBHOE
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C/10BO, JIHGO «IOJBElIHBaHHE» CJIOBOCOYETAHHsl 32 [JIaBHOE .
CJIOBO He ompaBpano. Hampumep, B KOHCTPYKIUSX ¢ OJHO- =

POIHBIMH 4WJieHaM¥ HeT OCHOBAaHHHl CUMTaTh TO. W/H HHOE -
CJIOBO TJIaBHBIM; B CJOXKHBIX (opMax rsarosna (tuna Oydy
4uTATH) eCcTEeCTBEHHO CUMTATb BCe HX BHELIHHe CBA3H OT-
HOCSIGMMHCA TOJBKO KO BCEMY CJOBOCOYETAHUIO KaK LeJ0- -
MYy, TOCKOJIbKY 3TH (OpPMBI CHHTaKCHUeCKH BelyT cebs TaxK .
*Ke, Kak mpoctbie. CXoaHBIM 00pa30OM MOXKHO TPaKTOBATh ©
cOYeTaHHs MOJAAJbHBIX IVIATOJOB ¥ HHBIX MOAAJbHBEIX CJIOB -
¢ MHQUHUTHBAMH, KOHCTDYKIHH, COLepIKall{e omnpeieseH- -
Hble CTaHAapTHble Jaekcuyeckue ¢yHknuu [JKoakosekuii —

Meabuyk 1967] (manpumep, Oper;, Incep), u HekoTOpBIE

JpyTHE THIbI KOHCTPYKUUHA. FIMEHHO B TaKMX KOHCTPYKLUHAX !

NpH NOMBITKAX OMHCATh MX C MOMOIIbIO 1eDPEBbeB MONUHHE- -
HHSI 4aCTO BO3HHKAET HeNpPOEeKTHBHOCTh:

flemou  3decy Gydym  uzpamy, ‘Gemu ;

0 foxnabe fana omanb wkoMuccus *

DTu u Apyrue cayyau COAepKaTeJbHOH HeaJleKBaTHOCTH
JepeBbeB MOXYMHEHHS U CHCTEM COCTAB/SIOIUX NpPUBEIH K
OMbITKaM pa3paboraTbh Apyrue, GoJee CAOXKHBIE CIOCOGHI
OMHCAHHS CHHTAKCHYECKOH CTPYKTYpH npensoxenus. Onux
U3 TaKHX cHocoGoB, sIBJAOLHACA OJHOBPEeMEHHLIM 0000-

IIeHHeM CUCTeM COCTAaBJIAIOUIMX U JepeBbeB IMOAYHHEHHS, ~

npensoxedn B [[maaxuit 1969, 1971]. OcranasiusaTbes Ha

3THX BOIIpocax MojpoOHee MBI He 6yJeM, NOCKOJbKY OHH He ~

HMEIOT IPAMOro OTHOLICHHA K NpeAMeTy KHHIH.

YnpakHeHHs

MI. 1. TMokasaTb, YTO ec/IM B LENOYKE PACCTABJNEHB KakUM-nu6o 06-
Pa3oM JieBble H NpaBble CKOOKH, TO CYLLECTBYET He 0ojee OAHOTO B3aHMHO
OJHO3HAUHOrO OTOGpaXeHuss MHOMECTBAa JIEBBIX CKOOOK Ha MHOXeCTBO
npaBLX, IPH KOTOPOM KaxJasl JneBasd CKOOKAa pacIojiokeHa JIeBee CBOEro

*) Haro == Oper(0730:8).
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o6pasa M OTPe3KH, OrpaHHUEHHLIe JeBBIMH CKOGKAMH H COOTBETCTBYIO-
IHMH MM [paBBIMH, 06Pa3yIOT CHCTEMY COCTaBJAIOILIHX LaHHOH LENOuKH.

ML 2. Tlycte §, — 4HCJIO CHCTEM COCTABNAIOWMX OZHOH LEMOYKH
OMHHBL 1 22 2 1 Sap (1 << i< N) — uuca0 TeX H3 THX CHCTeM, A/ KO-
TOPLIX KPailHsisi COpaBa TOYKA LENOYKH CAYKHT KOHIOM { pasiHuHbIX
cocraBasomux. Tlokasarts, uro

n ,
a)  Sp4r= (2i— 1)+ sni;

=2

n

6) Sn+1,:=5n, i—1 + 2 2 Snj.

L. 3. Nokasats, uro rpa¢ (C; > D) (ctp. 287) sBaserca Hepe-
BOM. -

N 4. Tlyets b, — umcso GUHADHBIX CHCTEM COCTABJSIOWMX OMAHON
HEIOYKU IJIHHBL 1 = 2, .
a) Ykasath peKyppeHTHYI0 (opMysy, BHpPAXKAOUIY0 bn4: uepes
vy b
6) ITokasats, uTo AnA KaXkIOH CHCTEMB coOCTABAAOWAX C Ie-

moukn X (|%| = 2) cymecTByeT TouHO H by(4) cOAepxawyx ee Gu-
A=eC

by, .

HapHBIX CHCTeM COCTaBJALMHNX Toft e Henmoukd, rae I(A) — mupuna
xycra cocrapasiomiefi A B chcreMe C (by cuMTaeTcsl paBHLIM JIHHHIE).
[Tycts C — cucteMa COCTABNSIOMMX DAHTA r M IIHPHHEI L.
O6o3uayuM uepes I¢ YHCJIO PA3JIMUHBIX Mepapxusauuit cucteMsl C u ue-
pes Iy —uucao i« (). oo (oL (D). .0) rme mocnemmmii co-
MHOXKHTEJIb COMEPXKHT r — | BO3BefleHMH B cTeneHb. [10KasaTh, uTo:

a) ecqHM LIMpHHA KYGTa KaXJOH HETOUEYHOH COCTABJASIOUICH CHCTe-
Mer C paBua [, 10 IC=1rl;

6) B obuiem cuayuae 1,2<IC<1rl.

I1. 6. IMocTpouth «ecTecTBeHHOE» HepeBo NMONuHHEeHHA AAA GOpMY-
asl () (crp. 284).

NL.7. [ToxasaTk, 4TO BeAkasi He6HHADHA CHCTEMAa COCTABJSIOLLNX,
COrJIACOBAHHASL C HEKOTOPLIM JepeBOM MOAYHHEHHS, CONEpKUTCA B He-
KOTOpOH JPYroH CHCTeMe COCTABJ/SAIOUIHX, COTVIACOBAHHOH ¢ TEM XKe fe-
peBOM. )

Taxum 06pa3oM, B MHOXKeCTBe BCEX CHCTEM COCTaBJSIOUINX, cOTACO-
BAHHBIX C JIaHHBIMH JePeBOM NOXYHHeHHsA, cHcreMa Co (cTp. 305) siBaser-
CAl HaHMEHbLINUM 3/JeMeHTOM (OTHOCHTEJBHO TeOPeTHKO-MHOMXKECTBEHHOTo
BKJIOYeHHs1), a OGuHAapHble CHCTEMbBl — MaKCHMAJbHLIMU 3JeMeHTaMH,

I 8. Tloxasars, uro cornacosanHas ¢ gepesoM {X; —) cucrema co-
CTaBJAIOWIMX TOTJAA H TOJBKO TOTJA eIMHCTBEHHA, KorAa (X;—) — ne-
peso Ge3 BerBJeHHA (T. €. KaXJas ero BePIIHHA HMeeT He Gosee OHOM
NOJUHHEHHOM) .

ML 9. ITycte S -— MHOXKECTBO BCEX CHCTEM COCTABAMIINX, COMMIACO-
BaHHBIX ¢ AepesoM (X;—>), n aaa Cy, Cp = § sanuck C;=>C, osnauaer,
yro C; < Cy n He cyuiecTByeT cHcTeMm C’ & S takoit, uro C; = C/ < C,.
Ilokasath, uTO AnuHa MOGOro MakKCHMAalsbHOrO nyTH B Tpade (S; =)
(Takoil myTb, BoOGlle roBOps, He OJAHH) paBHA CyMMe YMeHbIUEHHLIX
H@ ¢AMHHLY LIMPHH KYCTOB HEBHCHAUHX Y3/I0B Jepesa (X;-—>).
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II. 10. TToka3aTh, 4TO GHHApHAsS CHCTEMA COCTABJAIOUIMX, COIJIACO-
paHHaa ¢ AepeBoM  (X;—), TOTAa H TOAbKO TOTAA €LMHCTBEHHA, KOTAA
Il KaXXAOro y3Jaa 3TOTO fAepeBa BCe NOJAUMHEHHBEIE eMY Y3Jbl pacnofo-
JKeHH 10 OAHY CTOPOHY OT Hero.

NI 11. [TokasaTh, yTO BBICOTA AepeBa NOAYHHEHHS, COI‘JIaCOBaHHOI‘O
C CHCTEMOH COCTABJSIOUINX, He NMPEBOCXOAHT BLICOTHl 3TOH CHCTEMEI,

I1. 12. TTokasath, uto chcreMa cocrapasiomux C U JIepeBo NoAuMHeE-
aua (X;—) TOrAa M TOJBKO TOr/@ COMIACOBAaHH, KOrja: a) TpYIIbl
3aBHCHMOCTH Bcex yanop Jlepesa (X; —) -SIBAAIOTCS COCTABJIAIOIINMH CH-
cremer C; 6) kaxpaas cocrapasiomas cHcTeMbl C coBuafaeT ¢ MHOXe-
CTBOM Y3JIOB HEKOTCpOro mojjepesa fepesa (X;—).

MI. 13. TTokasatb, uTo oObeldHeHHe MHoXKecTBa noxdopmya (B

0BLIUHOM CMBIC/Ie). TIPOM3BOMBHOH (opMyasl F ucuucsiesns npeIHKATON,

(kak B «cKOGOUHOM», TaK U B 6eccKOGOUHON 3aMHCH) C MHOMKECTBOM BXO-

KIEHUH B F 3JeMEeHTapHLIX CYMBOJIOB SIBJSIETCA CHCTEMON COCTaBJAO-

mux g F.

I11. 14. Hasosem cucremun cocrasmsiiomux C u C1 Henouek X U X
noXoGHBMH, ecad H3ofpaxaiounpe HX CcKOGOUHHIE NOCJHENOBATElib-
HOCTH COBHAAAIOT.

a) CdopmynuposaTh onpeleneHHe nofolus, He yNoMHHAs O CKOGOU-
HHIX HJIH MHBIX M306parKeHHAX.

6) Ilokasath, uto ecnu F — QopMy/aa HCUHCJEHHS NPEIHKATOB B
«cKoBouHON» 3anucH H F;—Ta Xe dopMyaa B GeccKoOGOuHOM 3anuCH,

to onucanunle B ynpaxueHun I1I. 13 cucTeMnl cocTaBasiomux LeNnouek

F u Fi nogoGHblL.
I 15. [Tokasatb, uTo ecan JepeBo nojurHenus (X;—>) cBsizaHO

¢ HepapXM30BaHHOH cucteMoli cocrasasiiounx (C,C’) uemoukn x, o — !

Touka Hemouku x u By D> B D...D B, = {a} —Bce cocraBasoue,

IJ8 KOTOPHIX G CJIYXKHKT FJaBHOH TOYKoH (Tak uro B — rpynma 3asucH- -

MOCTH y3Ja @), TO IHDHHA KycTa y3ma « B JepeBe
(o—1)+...4+(s-1~— 1), rae l; —mupuna Kycra cocraBasiomein Bj.

3ameuvanne. Eciu s;— crenenp
so<St < (b—D+... (L —1),

(X;—) pasna

TaK 4YTO UHPHHA KycTa O He

MOXeT ObITb MeHble So. nOSTOMy crenenb cuctembl C He NpeBOCXOaUT -

WHpHELL Iepepa (X; —).
NI 16. TTocTpouTs «ecrecTBeHHEIE» CHCTEMEL
npeJIoXeHHH:

a) Bexa nostupas, crosiu wnasepo. 6ECCOHUY 8 20PRUEUHOM eane
pybdanxos,

6) Ilo-npescreny, cxavinyewn ¢ Auy odesudyes, 6e3ymcrTayer 6oiab, -

npuTeopancy Hesnarouel,

B) .8nusas enoremax ro Oiazo, Gesxcasa na wauleuky c “auedK
2po3oil o@ypeuuaﬂ gaaeaq;

r) A kpenatoce na nepe y 180opya kpynnoil xanied et/croeo ceunya.

Jna NOCTPOEHHBIX CHCTEM BLIYHCJAHTbL 3HAUCHHSH y‘”, j
3aTh A/ HHUX «ECTECTBEHHBIE» HepapXH3aluH.

cocraBasomesi By, TO

COCTABJAIOIHX HAA9

, &. Vra-

L 17. TlocTpouTh «ecTecTBeHHbBIE» HEPEeBbs [OAYHHERAs I npex- ©
noxenui u3 ynpaxuenns [11. 16. [TposepuTs 5TH RepBbA Ha CBA3AHHOCTD

¢ NOCTPOEHHEIMH NpW BHIMONMHeHHM ynpaxuenns [IL. 16 wepapxuaopan-
HbIMA CHCTEMAMH COCTAB/IAIOILNX,
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. 18. MepapxnsoBaTh KakuM-iH60 cnocoBOM KaMKIAYIO 43 CHCTEM
cocrapasiomux (1), (2) (crp. 283). INocTpouTh CBS3aHHBE C MOJYYEH-
HBIMH HepapXU3alusiMH AepeBbsl NOAYHHEHHS.

.19. Jas kaxnaoro H3 AepeBbeB mofuuHeHHs puc. 15, a), 6), 6)
HOCTPOMTh BCE CBS3aHHbIE C HHM HEPapXU30BaHHBIE CHCTEMBI COCTaB-
JISTIOIIUX.

IIL. 20. Hafitu He Menee 32 npaBH/bHBIX aHanH30B ¢pass: Hasuade-
Hue OexcypHvim uHCTpYkTOpOM yuuTean Hsanosa emecro Ilerposa nod-
raepocdeno Cudopenko.

KaxkuM u3 3THX aHa/JW30B OTBEYAIOT pAa3jiHuHble HAepesbd NOAUHHEe-
HHMSl M KaKHM — OJMHaKoBHe? . [loka3aTh, 4TO ¢ IOMOLIBIO Pa3MEUEHHHIX
JlepeBbeB MOAUHHEHMS MOTYT ObIThb pasjHueHBl BCe 32 aHaju3sa.
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Hapsany ¢ ¢opManbHbIMH rpaMMaTHKaMH, NMpeACTaB/siio
muMH co60fi «COGCTBEHHO MOJe/aM S3bIKa», WJIH, MO TEPMH-
woaorun I'. C. Ieittuna [Uefitun 1959], «cuuresupyro-
IIHe MOJe/IH», CYLIeCTBYIOT TaK Ha3blBaeMBle <«aHa/JH3H-
pYIOLIHe MOJeNd S3bIKa», WIH «MOJEJNH JIHHTBHCTHYECKOTO

uccaenoBaHusy. B CHHTC3HPYIOIIHUX MOJEAAX 3a4aloTcsd Re-

KOTOpble CBELEHHsl O CTPOEHHH MexaHH3Ma si3hiKa (HampH-
Mep, B BHIe TpaBuJ npeo6pasoBaHus), H pa6oTa MOJesH
COCTOUT B BHINOJHEHUH Npeo6pa3oBaHMil SI3BIKOBBIX Bhipa-
XKEHHH HJIH HOPOXJAEHHH HeKOTOPHIX «TeKCTOB». B amanu-
3HPYIOHIUX MOZEJSX, HAHPOTHB, CUHTAIOTCH 3aTaHHBIMH
HEKOTODble COBOKYITHOCTH <«TEKCTOB», H 3ajaya COCTOHT B
H3BJICUEHHH M3 HUX TOH WJIH HHOH MH(OpMAaluu O CTPOEHHH
fI3bIKa; TaKUM 006pa3oM, MBl MOXKEM TOBOPHTb B 3TOM CJY-
Yya€ 0 «MOJEJHPOBAHHH AeATeNbHOCTH JHHrBHcTa». ([Tog-
po6uee cM. [[nagknit — Menbuyk 1969, crp. 162—164].)
Han6osee paspa6GoTaHHBIH Kiaace aHATU3UPYIOLIHX Mojesel
COCTaBJISIIOT Te, KOTOpble OCHOBAHBl Ha MOHATHHM 3aMellae-
MOCTH LENOYEK; UM H INOCBSIIEHO HACTOsIlee NPHIOKEHHUE.

[TpenBapuTenbHo HEOGXOAMMO CAeNaTh CJEAyIOIlee 3a-
MeyaHue. IIpH JHHrBHCTHUECKOH HHTEpIpETALHH aHAJIU3H-
pymoluX Mojenell yxe He Ge3pas3/fMyHO, UTG MOHMMAThL MO
3/IeMEeHTaPHBIMH CHMBOJIAMH — CETMEHTHl WJIH CI0BOOPMEI
(cp. BBemenue, crp. 15—16). Ilpu BTOpOM mOHHMaHMH B
YHCJO MCXOAHBIX MAAHHBIX BKJIOYAIOTCS rpaMMaTHUYeCKHe
3HaueHHd, T. €. CYUTAIOTCS 3apaHee 3aJaHHBIMH TaKHe MOHS-
THsI, KaK 4acTb peuH, najaex, pox u T. 0. Ho sro ofecuenu-
BaeT MoJle/lh — Bellb HMEHHO HOCTpoeHHe ¢GopMaibHEIX aHa-
JIOTOB TMOJOGHHBIX TOHATHN ABJASETCH e€e Leblo, HCXOAHBHIE
/Ke JaHHble AOJKHB OLIThb JOrMyeckH GoJiee [POCTHIMH.
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C Ipyroi CTOPOHbI, ONHPasACh JHIIb HA TOHSTHE CErMenTa,
OTHOCAILIEECS] NEJHKOM K BHelIHefi CTOPOHe f3blKa, MOIKHO
pacCUHTHIBATb MOJNIYYHTb JHMb JOBOJAbHO «GefHBIe» MoOje-
ad (cp. Huxe, crp. 327). MosTOMYy npejcTaB/seTcs Lee-
COOGPa3HBIM BKJIOYHTH B YHCJIO HCXOAHBIX AAHHBIX JIEKCH-
ueCKHe 3HaueHHsa CJ0B. [I1s 3TOro ™Mbl BBefeM MOHSTHE
JAEKCHYECKH 3HauuMMoro cermenrta (JI3-cer-
MEHTa), NPOMEXYTOUHOE MEeXNy NOHATHSAMH CEerMeHTa M
¢710BOOPMEI; HMEHHO, JI3-cerMeHT — 3TO cermeHt, cHaG-
KEHHBIH JIEKCHYECKM 3HayeHHeM (HO He rpaMMaTHYeCKH-
mu). Hanpumep, B npessoxenun O 2080putr 1046K0 0 (hu-
3uKe, 4UTQET KHU2U TOAbKO no ¢usuke, U O HeM 2080pAT
TOAbKO KAK O (pudukxe TNepBble [Ba BXOXKAEHHS CEerMeHTa
(usuKe IBNAIOTCS BXOXKIEHHIMH OLHOTO H TOTO e JI3-cer-
MeHTa — HO Pa3HbIX CJI0BOGOPM! — a TpeTbe OTBEUaeT Apy-
romy JI3-cermenty. B panpHefimiem Mbl GyneM mnOHMMATh
3JIeMEHTapHble CHMBOJIbI Kak JI3-cermeHTH. BmpoueM, no
HEKOTOPOro MoMeHTa OGyneT AONYCTHMO TaK¥Ke W IOHHMA-
HHe HX KaK CEerMEHTOB; MECTO, HayMHas ¢ KOTOPOTO BBejle-
Hye JIGKCHYECKHX 3HAUEHHH CyLIeCTBeHHO, GyleT SBHO yKa<
3aHO (cTp. 327—328).

§ MIL1. CeoGoaxble moayrpynmel

OToT maparpa¢ BCHOMOraTeNbHBIN; B HEM H3J1araloTcs
HEKOTOpble NPOCThle ajirebpaHyeckHe MOHATHSI, KOTOPHIE M0-
Hago6ATCAd HaM B JaNbHeHIIEM.

MHOXeCTBO C ONpefeneHHOi Ha HEM aCCOUUATHBHON G-
HapHO/ onepanuell HasbiBaeTcss moayrpynnof. Ias
0603HaueHNUs TNOJNYTPYNNOBOH ONEpPaUH OGEIYHO HCIMOJb-
3yercsi MYJIbTHIUIHKATHBHAS 3alHCh: pPe3y/abTaT ONepalHy
HaJ 3JeMEHTaMH X H y (B 3TOM nopsiike) o6o3HauaeTcss xy.
OJIeMeHT e NoJyrpynnsl S HasplBaeTcs e IHHH I €, eciy
njs J1I060ro x &€ S HMeeT MecTo Xxe == ex = X. JIerko BH-
LeTb, YTO eCJH MOJYrpynna cOAepKHT eIUHHIY (4TO He
00si3aTenbHO), TO TobKO oany. IlycTs S -— moayrpynna u
Mc=S; ecniu S obaanaer egunuuell e, 0603HaUMM yepes

S* MHOXecTBO S —{e}; B mpotuBHOM ciydae noOMOKUM
S" =S. Ecnn sambikanme MHOXecTBa M OTHOCHTENBHO

NOMyTpyNnoBoi omepanuu cosnagaet ¢ S”, rosopar, uro M
€CTb cHCTeMa o6pas3youmux aas S.



316 - SAMENIAEMOCTH

m o

Jlns npousBoabHOro ajidaButa (caoBapsi) V MHOXecTBQ
V* saBasiercs, OYEBUHAHO, NMOJNYTPYNIOH OTHOCHTEJbHO oOre-
paunMu KOHKaTeHANWHU ¢ cHCTeMO#i ofpasyiowux V; uemous -

Ka A spasercs elnHWmed 3Tod noayrpynnel. Takas mosys ™

rpynma HasbiBaeTcs CBO6 O 1 HO #.

Ortobpaxenue ¢ noayrpynnsl S B noayrpynny S’ Haswl- -

BaeTcsi TOMOMOpPQHBIM, eciau

Vx, y=Slo(xy) = _
=@(x)@(y)]. (Qus cnyuas, korga S u# 8’ — cBOGOAHBIE TONY+
TPYIIILL, TMOHSITHE TOMOMODP(QHOro 0TOOpaXKeHHs (aKTHUeCKH ..

6blio yxe onpeneneHo B § 1.1.) B3auMHO oJHO3HayHOE ro- 7

MoMOp(¢HOe OTOOpaKeHHe Ha3bBaeTCs! H3O0MOP G HBI M.

Ecin ¢ — n3oMopdHoe 0TOGpakeHHe MOAYrPyHNsl S Ha MO« -
gayrpymnny S’, To o6paTHoe oToGpaxkenue ¢~!: §”— S Takxe -
ABJasieTcss u3oMopdHBIM. B aToM ciyuae rosopsr, uro S u -

S’ msomo HBl MeXJy co6oH.
p y

OTHOLIEHHe SKBHBAJEHTHOCTH R Ha moayrpymme S °

HaspIBaeTCsl KOHTPYSHIHel, eciu HMeeT

Vx, y, ¥, y =S[xRx" & yRy’ D xyRx’y’].  Ecan
KOHIPY3HIMSI Ha moayrpynme S, To moGHM JBYM KJjaccaM
X, Y= S/R onHo3HauHO OTBeuaeT KJacc, KOTOPHIH Mbl Oy-
JeM oBosnauaTh XY, COCTOAIHUA U3 BCeBO3MOXKHBIX NPOH3-

MECTO-

BefeHul xy, e x = X, y = Y. Jlerko y6enurbes, 4To ompe- -

IeJeHHass TakuM o6pasoM Ha S/R Ounapras omnepanus
acconuartuBHa, T. e. S/R siBAsAeTCHA OTHOCHTEJBHO 3TOi#l ole-
panuy MOJYrpPynnoi; 3Ta MOJYTpynna HasbiBaeTcs (hakrop-
noayrpynmo#i noayrpynnsl S mo Kourpysnuuu R. Oro6pa-
KeHue noJyrpynmnsl S Ha noayrpynny S/R, comocrabisio-
mee KaXAOMYy 3JeMeHTYy S copepxalluil ero kjiace,

SIBJISIETCA, OUEBHAHO, I‘OMOMOp(i)HbIM — 370 TaK Ha3HIBAEMBIi

ecTecTBeHHH i roMOoMOpbH3M.

Tlycrs V — andaBUT M p — DPOH3BOJILHOE OTHOIUEHHE -

9KBHBAJEeHTHOCTH Ha V. OmupefesuMm OTHOlIeHHe p* HAa CBO-
Gonuoll mosyrpynme V' caeyomuM. o6pasoM: xp'y 03Ha-

qaer, 4To JHG0 x =y = A, Jubo x =@, ... a3, y="=b ... by,

rie a;, bV u appby (i=1, ..., k). SlcHo, uto p* ecthb
KOHrpysHuus. EcTecTBeHHHH roMoMopdusm nosayrpynns V*
Ha noJayrpynny V*/p" Me o603HauuM uepes @.

Ilycte Tenepb X — mpoM3BOJbHBIA KJacc [0 KOHIpPYsH-

IIMH p' H X — NPOH3BOJIbHAA LeNOUKa, NpHHaAAexKaman X.

Ecm AéX, 1. e. x=a,...0; TLe Q, ..., gV,
k>=1, Mo oGosHauyuM uenouky @(a,) ... ¢(a) (He saBu-

¢sILylo, B CHJy oNpejesieHHs KOHTPYSHIHH p’, OT BHGOpa

R—"
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yenouky x & X)yepes P(X). Ecau xxe A = X (rorga X ={A} )
nosokuM P (X) = A. Msl nosyuusu, TakuM o6pasoM, OTO-
6paxkeHHe mnoayrpynnsl V*/p* B cBOGOLHYIO moJyrpymmy
(V/p)" ¢ cucremoli obpasyiomux V/p. HUs cnocoba onpege-
JeHUSI 3TOT0 OTOOPaKeHHs fCHO, YTO OHO FOMOMOpP(HO;
OUEBHIHO TaKXKe, YTO Kaxkjas Lemouka us (V/p)' umeer
npd OTOGPaxKeHHH P mpooGpas, U NPUTOM eAMHCTBEHHBIH.
TakuM oOGpasoMm, ¢ ecTb H3oMopdHOe oToGpaxkenue V'*/p*
na (V/p)'; cremoBartesbHO, OTOGpaxeHHe O = @, comocra-
BIAIOIIEE KaXXAOH HEeNMyCTOH LENOYKe 4 ... a;, The
a -+ ap eV, nenoury @(a;) ... ¢(a;) 1 eaunnue noJy-
rpynnel V' — equunny noayrpynns (V/p)', ecrs roMoMopo-
Hoe oro6paxenue V* ma (V/p)*; mbl GymeM HasbiBaTb ero
anPaBUTHBHIM TOMOMOP(H3IMOM, '
Ecau #;, u %, — ABa OTHOLIEHHS SKBHBAJEHTHOCTH HA
NpOU3BOJBHOM MHOXecTBe M TakHe, YTo KaxAb# %,-Ka1ace
COZLEPKHUTCS B HEKOTOPOM Hy-Kaacce, Mbl OyAeM Hashl-
Batb #, ykpynuHeunueMm %, Ilyctb p, — oTHOWeHHe
SKBHBAJIEHTHOCTH Ha cJoBape V H p, — yKpymHeHHe pj;
TOrAa, KaK Jerko yOeauTbes, p, GYNeT YKpyNHEeHHeM o8
OnpesenuM Ha V/p, OTHOIIEHHE SKBHBAJNEHTHOCTH Py, IIO-
Jarasi Ap;B Torja u To/1bK0 Tor/ia, Korna A u B—p,-KJacchl,
coflepxalinecss B OJHOM H TOM Ke P,-Kiacce. O603HAUHM
uepes 0y, 6, u 0,5 andpaBuTHbIE roMoMOphUsMEL V' Ha (V/p,)',
V" ma (V/p)" u (V/p))" na ((V/p,)/p)2)’ coOTBeTCTBEHHO.
OmpefennM  nanee roMoMopdHOe OTOGpaxeHHe o
((V/p1)lp12)" —> (V /p,)", mosarast &, (a) Aast Kaxka0ro pjy-Karacca
@ paBHBHIM OOBeJHHEHHIO BCeX p,-KJacCOB, NpHHAAJexa-
wHx a. ITockosbky Takum ob6pasom Mexay (V/p,)/e, u V/p,
yCTaHaBJHBAeTCS B3aHMHO OJHO3HAUHOE COOTBETCTBHE,
Cio- ecTh H30MOpdHoe oTobpaxenne ((V/o)/pp)" Ha (V/p,) .
[losromy, mnosaras m, == 0,9%;s, noJayyaeM roMoMopduoe
oro6paxenne (V/p;)" Ha (V/py)'; sT0 oro6paxenue como-

CTaBJISET KaXKA0H LENOUKe 0, ... 0, T oy, ..., ap = V/py,
Uenmouky f; ... B, rae By, ..., B =V/p,, Takyo, uro
o <f, ..., ag =P Slcuo raxxke, uro 8,1, =6,. OTo6pa-

XKeHHEe T3 MBI TakxXe OyjleM HasbBaTh aJdGaBHTHH M
romMmomMopousmom. ([Tomstue, paccmarpuBaBIIeecs Ko
CHX NIOp MOX 5THM HasBaHHEM, CTAHOBHTCH YACTHBHIM CJIy-
JaeM TOJBKO 4TO BBEJEHHOrO, ecu 3aMeHHTh V Ha V/=,
TA¢ = — QTHOWICHHE TOXAECTBA.)
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§ TMII. 2. 3aMemaeMocTh U B3aHMO3aMeEIlAeMOCTb.
Kondurypanuun

ITycts V — npousBoJibHEE caoBapb, L — A3HK B CAQ
Bape V u x, y=V". ByseM rosopuTh, UTO LeNMOYKa -
3aMelraeMa Ha [eNIOYKY §J OTHOCHTEJbHO CJI
BapaV HaswKka L, unucarb x =y, ecau Vu, v&V " [uxo

e L D uyv=L]*). Ecan kaxIas U3 [eNouek X, y 3aMelna
Ma Ha JAPYrLyK OTHOCHTeJbHO V M L, rOBOpPHM, UTO X H °
B3auMosaMemaeMbn OTHocuTeabno V u L,
nHmeM x&y. (Bykse V 1 L 6yAyT onycKaThes, €C/IH Hell

V.L :

pasyMeHne HeBoaMoxkHO.) 3amuch @, (V, L) Gyxer o3Haya .
{y |x=y}, samuce ®(V, L) 6yner osnauats {(x, y)lx;:%y‘
V. L ,

aAHAJOTHUHO, ¢ 3aMeHOH => Ha &, onpemenum Y, (V, E
u ¥ (V, L). IIpu HeBO3MOKHOCTH HeJopasyMeHHst GyKBa
B 3THX 00O3HaueHHsX OyJeT OIycKaTbCd.
~ Jlerko yGenuTbesi, YTO AJA INPOUBBOJBHOTO SBHIKA
B NPOH3BOJBLHOM cJOBape V oTHOWeHHE V®L ABJIIETCHA KO &
rpysHuuel Ha cBoGonHo# moayrpymme V. L
ByneM rosopuTb, UTO OTHOMLIeHHe SKBHBAJEHTHOCTH
Ha cBOGOAHOA mnoJyrpynne V* cormacoBaHO C A3BIKO
L =V* ecau pas MmoGuX ABYX Lenouek X, y=V ' mx &
u xRy caenyer y< L. ;
Jlemma ITII. 1. Ornowenue V®L cozaacosano ¢ A3
koM L u ssasercs yxpynuenuem at060oi Konepysnyuu na 'V
cozaacosarHoll ¢ L. '

NokasateabcTBO., CormacoBaHHOCTb & ¢ L H |
V. L S

NOCPelCTBEHHO BhiTeKaeT U3 ompelenenuit. [Tyerb .% — KO
rpysuuus Ha V°, cornacosannas ¢ L, x, y&V  u xRy
*

Torga naa mobuX 2, u V" 6yler zxuRzyu, U NO3TOM

zxu < L Buaeuer zyu < L; TakuM o6pasoum, xéLy. Axano
v, ;

* *
*) Slcmo, uto ecnmw L=V), LSV, %, y&Vy, % y&Vy T
x=>y paBHOCUNbHO x==y. Oxmako ofosHaueHHe =§L yRo6HO B cay,

1 Va K

¢

yasiX, KOTJia OTHOIEHHE pPacCMaTPHBAETC «B MLEJOM», Kak MHOX .

CTBO I1ap.
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ruyHo uMeeM y=>x. Hrak, Bcskui H-Kjaacc COAepKUTCA
v.’L
B HEKOTOPOM & -Kiacce.
vV, L

Jlemma IIII.1 mossosser yTBepXKaaTb, UTO cpelu
BceX KOHTPysHUufi Ha V* cornacoBaHHBIX ¢ L, oTHOlIeHHe
& uMeeT HauMEHBIIHH MHAEKC.

V.L

JIMHTBUCTHUECKHHI CMBICA MOHATHA B3aHMoO3aMmelnae-
MOCTH COCTOMT HNpubJH3HTEIbHO B caefyioueM. Ecau
HHTEPTIPETHPOBATh V Kak MHOXecCTBO JI3-cerMeHTOB *) He-
KOTOPOrO0 €CTEeCTBEHHOr0 si3blKa H L — Kak MHOXeCTBO
rpaMMaTHYeCKH NPaBUJIbHBIX (hpa3 3TOro s13blKa, TO B3aHMO-
3aMellaeMble LeNnoYku OYAYT NPeACTaBIsATh CO60H «CHHTAK-
CHYECKH 9KBUBAJIEHTHBIE», T. €. BBINOJIHSAIOIINE ONHU H Te XKe
CHHTAKCcHYecKHe (DYHKIUH, CcJoBOcOueTaHusi. Tak, B pyc-
CKOM SI3BIKE LIENIOYKY 8b6ICOKOMY OOMY MOIKHO, BUIHUMO, CUH-
TaTh B3aMMO3aMellaeMOH C UENOUYKOH YMHOMY cO8eTy, CTe-
He — C 00CKe, UCKAIOYUTEAbHO BANCHLIMU — C BAICHBIMLUL.

[lycts tenepp asV, x = VV+ (tak uro |x] >1) u
aé& x. Mbl O6ylneM TrOBOPHTb B 3TOM CJjyuae, 4YT0 X €CThb

L

KoHburypaunusa l-ro panra ssaska L c pesyuas-
THPYWULHM 4.

Ilpu yka3aHHOU Bblllle JHHTBHCTHUECKOH HHTEpNpeTalHy
cioBaps V u s3blka L kondurypauuu l-ro paura 6yayt
«HOTEHIHATbHBIMH COCTABJISIOUIUMHY, T. €. IENOoYKaMH, KO-
TOpPBle MOTYT BXOAHTb B JIMHIBHCTHYECKH eCTECTBEHHBIE
CHCTEMBI COCTABJAAIOIHNX IPAMMAaTHUECKH MPAaBUALHBIX Npea-
JIO’KeHu#l JNaHHOTrO si3blKa. Tak, B PYCCKOM fI3BIKe IIerouKa
UCKAIOYUTEAbHO BAXCHLIMU SIBASETCS, BHAMMO, KOHOUTY-
panveil 1-ro paHra c pe3yJbTHPYIOUIHUM 8axcHuimu (a Tak-
Ke ¢ JIOGBIM H3 Pe3yIbTHUPYIOLIUX YEHHbIMU, 8peOHbIMU,
CKBEPHBbIMU, ...); CYILECTBYIOT, OUYEBHAHO, IIPaBUJIbHBEIE
pyccKHe NpeIJIOXKEeHHs, I/ KOTOPBIX 9Ta HeNouka BXOLHUT
B YHMCJIO <ECTECTBEHHBIX» COCTABJMIOIIMX [HanpuMep,
(31u paborer) (s84R:0TCA (UCKAIOHUTEAbHO BaNCHbIMU))].

Onnago «NOTeHIHa/lbHble COCTABJAIILLINE» 3aBelOMO He
HCUepnbiBalOTCA KOHQUrypauusmu l-ro panra. Hampumep,
CJIOBOCOUETAHUE BAXMCHbIMU paboTamu FBJASETC «IOTEH-
uanapHo# coctaBasiomiedt» {cp. A (((He 6owa) 3uaxom)
((c (Bamnoimu paboramu)) Hearnosa ))]; B To ke Bpewms

*) Cp., BupouemM, cHOcKy *) Ha cTp. 327,
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ICHO, YTO Ha 3TO CJIOBOCOYETaHHE MOTYT GHITh 3aMellaeMbl

TOJBKO TaKue LENOYKH, KaK paboTamu, AeKyuamu, wianka-
mu, doxkiadamu, cobakamu, ywamu*) w T. 0., H IOITOMY,
ecad 6Ll Llemouyka sascHoimu paboramu Goplia KoHUrypa-

uueil 1-ro paHra, TO TOJBKO € TAKHMM PE3YJbTHPYIOLIHMH.

Ho, nanpumep, B ppase A He Obia 3HAKOM C UCKAIOUUTELb-

HO BadxcHbIMu pabotamu Hearnosa Heb3ss 6e3 HapYLIEHHS

rpaMMaTHYECKOfi NPABHJIBHOCTH 3aMEHUTh BQXCHbIMU pabo-
Tamy HM Ha paboTamu, HU HA AEKYUAMU, HU Ha cobakamu;

yuiamu U T. 1. Takas 3aMeHa BO3MOXKHA JIHIIb B TeX KOH-;

TEeKCTaxX, rjie HerT CJIOBOCOYETaHHH BPOJE UCKAIOUUTEABHO *
BANCHOIMU WUJIN HEBEPOATHO BAMCHLIMU, TICPEKPBIBAIOIINXCA:
C 3aMEHSIEMbIM BXOXKJEHUEM CJOBOCOUYETAHHS BAICHLIMU pPa-

6oramu. OTu coobpaxkeHus NPUBOJAT K CJAeAylOIeMy Ompe-

JeJICHUIO.

[lycts r > | — HaTypaslbHOE YHCIO, U AJs KaXKJOTo i,
I << i<<r, onpemeneHo mnousiTHe KOHMUrypauuum panra i

HSbIKa L. Torna uenouka x & VV+nasniBaercs KOHGHTY- -
pamuelf panrarfas3nka L cpesynbTHDPYIODHUM,

a, rje ae V €CJIM BBINNOJIHSIOTCA C/AeNyloliue iBa YCJI0BUA:

1) a=> x; 2) ecau 21x2; & L u nenoyka 2;x¥2, He COAEPAKHT |
BXOXJIEHHH KOHQHUrypauuii paHroB, MEHBIUHX 7, MEPEKPhI- '

BAIOLIUXCA C BBIAECJIEHHBIM BXOXAEHHEM X, HO He cOojepxKa-;

LIUXCH B HeM LIeJTHKOM, TO 2,42y & L.

B pycckoMm si3bIKe CJIOBOCOYETAHHE BANCHbIMU paboTamu :
ABJIAETCA, NO-BUAUMOMY, KOHOHUTypanuell paHra 2 ¢ pe3ysb- :

THPYIOIIUM paboTamu, WIN Wankamu, Wil AeKyuamy u T. .
1) W3 ompepneneHus scHO, 4TO BCAKad

3amMeuaHHuA.

KOHUTYypalusl paHra r fiBJAsfeTCA W KOHpUrypauued ao6oro

6OJIbIIIEro PaHra ¢ TeM Xe Pe3yabTHPYIOLIHM.
2) Tlousitne KOHGUIYpALlME 3aBHCUT, BoOOILe roBopd, OT
cjioBaps, B KOTOpPOM paccMaTpHBAaeTcsl A3bIK:

npu p06as- ;

JIeHUH K C/IOBApIO HOBBIX CHMBOJIOB, HE BXOASIIMX B LEMOY- -
KM f3blKa, MOTYT BO3HUKATb HOBble KOHUrypaumuu (cM. ymo- ;

paxuenue IIII. 3).

B npanbHefilieM Mbl BCerjga, €CJIH He-

OrOBOPEHO NPOTHBHOE, 6y1l6M CYHTaTh, UTO A3BIK paccMmart- -
pHBaeTcsd B CBOEM <«HauMeHblIeM» CJOBape, COCTOALIEM B -

TOYHOCTH U3 TeX CHMBOJIOB, KOTOPbI€ BCTDEUYalOTCA B €ro
Henovykax. Ecau paCCManHBaeTCH OJHOBPEMEHHO HECKOJIb- -

*} BopoueM, npd AOCTATOYHO WIMPOKOM OXBaTe PYCCKHX MOPe/LTOXKe- &

Huil MOcsellHue TPH LEeNOYKH He GYAYT 3aMelllaeMbl Ha 6aXcHoimu pado-
ramu (cp. nmxe, § [TI1. 3, npumep 2).
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KO A3bIKOB, TO MOApa3yMeBaeTcs CJAOBapb, sABJIALOIMACA
06belHHeHHEM COOTBETCTBYIOL{HX «HAUMEHBIIUXY.

Bynem HaspBaThb uenouky, nmpHHajJdexamyio s3bKy L,
HeNPpHBOAHMMOMN, eCJH OHA He COAEPIKUT BXOXKAEHHH
koupHurypauuid >3TOoro f3blKa. MHOXKeCTBO HeNpPUBOJAUMBLIX
nenovex siabixa L GyneT o6o3navathes B(L).

KoHdurypamnuio panra r sisbika L HasoBeM mpocTo i,
ecqii OHa He COJEPIKHUT BXOXKAEHHH KOHQHTypauuii panra
r (W4, YTO TO Ke CaMoe, PAaHTOB, MEHbUIHX HJH PaBHBIX /)
3TOr0 A3biKa, OTJIHYHBIX OT Hee CaMoii.

[Tycte T — HeKOTOpOE MHOMKECTBO KOHGHTypauuil f3bl-
ka L u T;-— MHOXecTBO BCEBO3MOXKHBIX YNOPSAOYEHHBIX
nap Buga (x, a), rie x =T U @ — pe3yAbTUPYIOLIUH KOH-
¢urypaunu x. Ecaw T — MHOXKecTBO Bcex KoHpurypauui,
COOTBETCTBEHHO BCeX MPOCTHIX KOoHdurypauuii, a3nika L, To
Ty 6yner o6osnauatbesd K (L), coorBercrBenno I7(L). Yno-
panouennyw napy (b(L), K(L)), coorBerctBenHo (b (L),
II(L)), mpi 6ymeM Ha3bBaTb HOJHOMH, COOTBETCTBEHHO
NpUBeAEeHHON, KOHQPUTrypPaULHOHHON XapakrTe~
pPHCTHUKOMN a3bIKa L.

Jlemma III1. 2. Hycre Ly, Ly V™
=b5(Le) u II1(Ly) = K(Ly), 10 Ly < L,.

INokasarteabcTBo. Ilyeth x = Ly. HHaykuueir no
|x| mokaxkem, uTo x & L. Eciu |x|=1, 0o u3 x=L,
caenyer x & b(Ly) = b(L:) = L,. lonyctum, yto aas ue-
noueKk IJIMHBE, MeHbUIel n(n > 1), yTBepkKaeHHe NOKa3aHO
i |x|= n. Ecnu npu stom x = b(Ly), 10 x & B(Ls) = L.
Ecnu xe x & b(Ly) n r — Haumenbwiufi panr koudwurypa-
uuil sa3blka Ly, comep:Kaluxcsi B X, TO X COAEPKHT U IPO-
CTyl0 KOH(HIYpaUHI0 w paHra r s3oika L; IJI HEKOTOPBIX
2, e V*u beV umeeM x = 23wz, u (w, b) e I1(Ly).
[TockosbKy x He comep:KHT KoHbHrypauuil fi3sika L paHros,
MeHbUIUX f, NoJNy4yaeM 21b2, € Li; Ho |2:b2;| <<'n, oTkyAa
N0 UHAYKTUBHOMY TNpeANnoNoxeHuo 212, & Ly u, MOCKONBKY
(w, ) = I(Ly)) = K(L2), x = 2wz, = L.

M3 nemmur IT11. 2 HemocpencTBeHHO BhITEKaet

Teopewma Il 1. [Iycre Ly, Lae= V¥, Ecau B(L)) =
= b(Ls) u aubo K(L,) = K(Ly), aubo II(L,) = II(Ly),
T0 L1 = Lz.

Hnaue rosops, f3bIK B 3aJaHHOM CJIOBape BMOJIHE OMpe-
AesisieTcsl CBOeH NOJIHOH M/ NMPHBEAEHHOH KOHQHIYpanHOH-
HOH XapaKTePHCTHKOH.

Ecau B(Ly) =

11 A. B. Inapxufi
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151 JIMHrBHCTHYECKUX MPHJIOXKEHUH 0c0G0 UHTEpPEeCHLIM
npeicTaBisieTcs KAacC sI3bIKOB, Y KOTOPHIX B u [T KOHeuHb.
Takue a3bikn Mbl 6yldeM Ha3blBaTb KOHEUHO XapakrTe-
pusyembn MU KaxeTca B BBICIIEH CcTeNeHH MOpPaBAOIO-
TOOGHBIM, 4TO B €CTECTBEHHBLIX f3bLIKaX MDH BCAKOM pasyM-
HOM YTOYHEHUU [OHSATHSI I'PAMMaTHYECKOH TNPABUJILHOCTH
BCe NpaBH/IbHBIE NPENJOXKEHHSI U Bce KOHpUTYypauuu OYAyT
coJlepzKaTb BXOXKJIEHHS HEKOTOPHIX CJOBOCOUETAHMH CTaH-
ZapTHOTO BHAA («NpUJaraTelbHOE -+ Hapeudey, «CyUeCTBHU-
TeJIbHOE - MpHAaraTesbHOE» W T. I1.), ABJISIOLUIMXCS [POCTHI-
MM KOHQWIypauUMsSMH, M T[O3TOMY ecTeCTBeHHBIe S3bIKH
(ToyHee — MHOXKeCTBa NpPaBHJALHLIX NPENJIOKEHHH ecTecT-
BeHHBIX A3BIKOB) KOHEUHO xapakrtepudyeMnl. (B To ke Bpe-
Msl MHOXKECTBO BCeX KOH(UIYPAUHH eCTECTBEHHOTO $3LIKA,
BHONMO, OeckoHeyHo. Tak, B pYCCKOM $3BIKe COUYETaHHE
CYILIECTBHTE/JIbHOTO C JIIOOLIM YHCJIOM ONpeAessIOIHX €ro
npusarateJabHbX Gyner KoHpurypanueil.)

IlpounniocTpupyeM HaxoKAeHHEe  KOH(HUTIYPaUHOHHBIX
XapaKTepUCTHK Ha NpUMepax.

Mpumep 1. Iycre L = {ge, aae, abde, bdae, bdbde, -

cf, def, efe, fff}. 3amMeTum npexie Bcero, 4To s NPOU3-
BOJLHOTO 13bIKA M TPOU3BOJIBHOTO CHMBOJA ¢ H3 €ro

«HaHMEHbIUIEro» C¢JoBapsad MHOXKECTBO (Dzz COAEPIKUT TOJBKO

TakHe LeMOYKH, KOTOPhle BXOJAAT B HEIIOYKH JAHHOIO fA3BbIKa

B KayecTBe MoALEI0YeK. HOSTOMy JJ1s1 KOHEUHOIroO s13blKa BCE

@, KoHeuHbl, H, cienosartencno, K u [I (paBHO Kak u b)
TOXK€ KOHEUHbl ¥ MOryT 6bIThb HaliaeHbl nepebopom. Iloso-
kUM D¢ (L)={x|x = Do (L)&|x|> 1}. U3 npenwmecrsyio-
IEro 3aMeuyaHys SICHO, UTO €CJU $iI3bIK L KOHEUEeH U CHMBOJI
o BXOOHT B Kakywo-Ju00 LeNouKy si3blka L, HMeIOLIyIo Hau-
GOoJIbLIYI0 BO3MOXKHYIO AJst Lemnouek u3 L aauny, To @ (L)
nycro. I[lostomy B HameMm cayvae O,=Q0;=Q,= J.
Muoxecrso  @f TakXe MyCcTO, TaK KakK HHaue si3biKk L
cozepxkas Obl uenouku Buna dex, rae |x|> 1. Henocpexn-
CTBeHHO npoBepsiercs, uto bd & @j; apyrux wuemouek @f
He COJIEPXKHT, HHaue A3BIK L copepika/j Obl LENOYKH BHAA
xbde, rie |x| > 1 u x #* bd. AnanoruussiM 06pa3oM JEerko
y6enutbest, uto O, = {de, ff}, ©;=/{aa, abd, bda, bdbd,
ef}). Henocpencreento sicno, uto uencuxku aa, abd, bda u
bdbd 3amernaemsl Ha g u bd — Ha a, a Takxe, uro de u ff
He 3aMellaeMbl Ha ¢ U ef — Ha g. Mrak, L uMeeT msiTh KOH-
¢urypauuil 1-ro paura: bd, aa, abd, bda, bdbd. lanee, de
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€CTh KOH(HUTYypauus 2-ro paHra ¢ pe3yJbTUPYIOUINM C; nefi-
CTBUTE/IbHO, H3 BCeX LENoYeK s3blKa L TOJMbKO B def uMeers
Csl BXOXKJeHHe de, He NEPeKPBIBAIOIEeCS ¢ BXOMKJIEHHAMM
KoHpHUrypauuii 1-ro paura, u npu s31oMm cf & L. Llenouka ef
He sIBJAsieTCs KOH(UTYpauueld 2-To paHra ¢ pesyJabTHPYIO-
LHM g, MOCKOJNBKY def He COLep’KUT BXOXKAeHHi KOH@uUry-
paunii l-ro panra, u Bce xe gf & L. Amanornuno ycra-
HaB/JHBAeTCA, 4TO ff He ecTb KOHQurypauus 2-ro pamnra
¢ pesyabrupyomum ¢. Chenywomuii mar 6yaeT cocTosiTh B
NpoBepKe OCTABIIUXCs Lenouek ef u ff Ha «koudurypanuon-
HOCTb 3-TO paHra»; MOCTynasi, Kak Bhille, yOexaaeMcs, 4To
ef ABasercss Koudurypanmeit 3-ro paHra (¢ pesyJabTHpPYIO-
wuM g), a ff—muer. Hakonen, ycranasansaem, uro ff He
ABJIACTCA W KOHpUrypanueit 4-ro paura. Mrtak, nmeem

B(L)={ge, cf, fIf},
K(L)={(bd, a)(aa, g), (abd, g), (bda, g), (bdbd, g),

, de, ¢), (ef, g)},
1) ={(bd, @), (aa, g), @de, ) (ef, gy, o @)

IIpumep2.Ilyers L'={b"cb"|n=0,1, ...}, L=a*L’a".
Jlerko Bumerb, uro ®,(L)=W,(L)=a*, @,(L)={b},
O, (Ly=W,(L)=L’. Tlostomy B(L)=/{aca}, K(L)=
={(a", a)im=2, 3, .. }U{(x, o)|x = L}, I(L)={(aa, a),

HanbHefiine npuMepsl cM. B ynpaxuenusx I111.2,3,7;
CM. TakKxKe HHXKe npumep 3.

Teopema IIIl. 2. Beakuil konewro xapaxrepusyemouil
A36IK A645eTCA GecKoHTeKcTHuM. TIpu 3Tom no 3adauroim
koneuroin 5 (L) u IT1(L) moxcrno nocrpoute B-epammaruky,
nopoxcdarouyro L.

Hokasatenbctso. IlycTs L — KoHeuHO XapaKTepH-
syemblif A3BIK B cioBape V. ComocraBum Kaxaomy a & V
HOBBIH CHMBOJ @ ¥ nonoxum V = {@|a & V}. [laa kaxnoi
UENOYKH X =0y ... Q, TRe q;, ..., ax =V, k> 1, 6ynem
nosarate X=4a, ... dy; €cJu y ==F, OyleM mHcaTh X = .
BBenem ewe onun cumsost [ &V UV u pacecmorpum rpam-
matury I'=(V, VU{l}, I, RyUR, URy), rae R ={l—
—>z2lze B(L), Ry={a—x(x, a)el(L), Ry={a—
—ala =V} Tlokaxem, uto L(T)=1L.

I. Mlyctb. w = L(T). Torma Haiinetcs Takoii BHIBOA
(I=wo ..., Ok ..., @n=w) B I', uT0 Ha [IepBOM €ro

11*
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mare npuMeHsieTcs NpaBHJAO U3 Ry, HA BCeX CJAELYIOIHX
marax jgo k-ro BrJAwynTenbHO (I << k<{n-— 1) — npaBu-
Ja 43 Rs M Ha Bcex OCTaJbHBIX Ilarax — ApaBuda U3 Ras.
[Mockonbky & = b5(L) =L n agaa kaxporo i =2, ..., R
Hernoyka @®; moaydyaercsd H3 &;—4 [MOLCTAHOBKOH HEKOTODPOH
KOHUTypauud BMeCTO ee pPe3YJbLTHPYIOLIEro, HMeeM
&, L; HO Bp=w.

II. Uro6ul mokasate, uto L = L(I'), mocratouno y6e-
JWMTHCS, UTO BeskKas Lenovyka @ & L BeBoguma B I' u3 [
Ho 310 nerko cpeaaTh, NPHMEHHB HHAYKIMIO 1O |@| H
BOCMOJIb30BABIIUCh PACCYXKJEHHEM, AHaJIOTHUHBIM TIpHMe-
HEHHOMY B JloKasarejbcTBe JeMmbl I11I. 2,

Teopema [1I1.2 He MoxeT ObIThL OOpaiuena. boaee toro,
KaK TOKa3biBaeT CJEAYIOLHH NpHMep, nake A-A3bIK MoOXeT
He ObITh KOHEUHO XapaKTepH3yeMbIM.

HOpumep 3. Hycrs L= {bab}Ubcb*cbU(a* Ucb*c) -
Sleno, uro @, (L) ={a}Ucb¥c, @,(L)={b}, @,(L)={c}
(nanmpumep, B bcbch nepBoe BXOXJeHHE b HeNb3St 3aMEHHTD
HHYEM, a NepBOe BXOXK/JEHHE ¢ MOXKHO 3aMEHHTb TO/IbKO
Henoykol BHAa cb*, HO TakoH uenoukoft mpu R = | Henb3s
3aMeHHTb BTopoe BxoxneHue c¢). [Iloatomy K(L) =
={(cbmc,a) |[m =1, 2, ...},otkyna B(L)={bab} U a*; Bce
KOH(HIypalHl 34ech, OYEBHAHO, NMpocTble, Tak uto [1(L),
Kak # 5 (L), 6eCKOHeuHO. ‘

* OpyH yYacTHH KJacc A-rpaMMaTHK, TPHBOAALIME K KO-
HeYHO XapaKTepH3yeMBbIM sI3bIKaM, yKa3aH B YyHOpaKHEHHH
I1I1. 4.

§ MIL3. OkpecTHOCTH, KAACChl H THIbI

PaccMoTpennas B IpeibliylueM naparpade cucrema fo- - =

HATHH MOXeT CAYXHTb NPUMEPOM aHAJHU3HPYIOLIEH JIMHT-
BUCTHUECKOH MoOjeaHu. DTa MOJedb ONUCHIBAET HEKOTOpLIEe
OTHOLIEHMS, BO3HHKAIOUIHE ~MeXAY J/JeMeHTaMM s3blKa
B peun (6o/ee KOHKDETHO — B NPEAJIOXKEHHH), HJH, KaK
rOBOPAT JIHHTBUCTBI, CHHTarMaTHYeCKHe OTHOLUEHHS»; MO-
ZlesIM, OITUCHIBAIOIIHE TAaKHE OTHOLUEHHUs, IPHHATO TakXKe Ha-
3blBAaTh CHHTAarMaTH4YeCKHUMHU B OTJHYME OT mapa-
JHTMaTHYeCKHX MoJesell, ONHCHIBAIUMX OTHOLIEHHA
MeXJIy SJeMeHTaMH f3blKa B €T 0 CHCTEeM e — «napajur-

MaTHYecKHe OTHOLIeHHs». B Hacrosiiem naparpade Gyaer
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paccMOTpeHa OJHA M3 aHAJU3HPYIOUIMX MoJesneld 3TOro mno-
cJIeJHEro THIla, TaKyKe OCHOBaHHasl Ha INOHATHH 3aMellae-
MOCTH.

[Tycts L — s3bik B caoBape V, p — OTHOIIEHHE 3KBHBA-
JeHTHocTH Ha Vi u 6 — andaButHHl romomopdusm V* Ha
(V/p)*. TlycTh, Kpome TOrO, p’ — HEKOTOPOE YKPYIHEHHE (.
Mw GymeMm roBoputh, 4TO p’ ecTb L-peryasfipHoe
YKpyMHeHHE p, echau Jofble ABa p-Kjaacca, COLEpKa-
pecss B OfHOM p’-Kjacce, B3aHMO3aMellaeMEl OTHOCUTE/b-
Ho 0(L). B uacTHOCTH, MBI NMOJNYYHM L-perysisipHoe yKpyn-
HeHHe p, ecau OyleM cuuTaTh [Ba 3jeMeHTa V 3KBHBa-
JIEHTHBIMH TOTJZA M TOJbKO TOTJa, KOTJa OHU COLEpXKaTcs B
p-Kjaaccax, B3auMo3ameliaeMblx oTHocuTeapHo 0 (L). Takyio
3KBUBAJIEHTHOCTb Mbl GyAeM Ha3bBaTh L-MpoOM3BOAHOMN
ISl p; OHA SIBJSIETCSt, OYeBHAHO, HauGo.bmuM L-peryasp-
HbBIM YKPYIHEHHEM p, T. €. CJIYKHT YKpylnHeHHeM JI0GOro
L-pery/isipHOTO YKpPYIHEHHS p.

B najbHedlInX yTBepxKJeHusax L Oyner o3HauaTh A3BIK
B cl1oBape V, p1 U p2 — SKBUBaJEHTHOCTH Ha V Takme, 4To
P2 — YKpYNHeHHE py, U 01, 02, mip — ajdaBuTHEIE FOMOMOP-
pusmpl V* wa (V/p)* V* wHa (V/pa)* u (V/p)* na
(V/pz2)* cOOTBETCTBEHHO. .

JNemma I 3. Ecau p;— L-peecyraproe yxpynnenue
o1, T0 X €0;(L) 1020a u tosvko T020a, Ko2da Mi2(X)

JlokasaTeJdbCTBO. a)  Ilockoabky 02(L) =
= M12(0: (L)), w3 Xe0:(L) BuTekaer mnw(X) =62(L).

6) W3 onpepenenusi L-peryssspHOrO YKPYNHEHHsI cCJe-
Jyer — TaK KaK B3aHMO3aMEILlaeMOCTb SIBJAAETCS KOHIPY-
suuueit, — uto ecan X, Y & (V/p1)* u ne(X) = np(Y), 10

X &Y. Iostomy, ecitu ni2(X) = Z=0:(L) u 2 — npo-
6: (L)
u3BoJbHas Henouka u3 L Takas, uro 0:(2) =ni2(0:(2)) =

= Z, uMeeM X <=>)61 (2), otkyna X < 0,(L).
6, (L

TeopemMma 'TI.3. Ecau p; — L-peecyaaproe yrpynte-
Hue Py, TO:

a) X = Y ro20a utoasko roeda, kozda M (X)e% Me (Y);
8,(L) (L)

6) X seaserca Kougueypayuei pavea r sazeika 0, (L)
¢ pesyasTupyrouun A roeda u roasko rozda, Koeda My (X)
a848eTCA KoH(ueypayued pavea r aseka 6z (L) ¢ pe3yas-
Tupyrougus Nz (A). )
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Horkasareabcrtro. a) Iyere X=>Y, u nyers Z,,
)

0,(L

Z, — mpOW3BOJIbHBIE LENOYKH U3 (V/SQ)* TaKHe, = UTO
Z(X)Zy = 05(L). Ecan T, Ty -— OPOM3BOJBHEIE 1)p-[1PO-
o6pasnl Henouek Z, U Z, COOTBETCTBEHHO, TO Mo (T XTy) =
= Zima(X) Z;, oTRyna mno memme III1.3 T\ XT, < 6,(L);
orciona caenyer T1¥YT,=0,(L) u—cuosa no jgemme [111.3—
N2 (T1YT2) = Zimp(Y)Z, = 02(L). AHaJornuno m0Kasbi-
BAETCS, UTO Nip (X)O%)mz(Y) Baeyetr X = Y.

2 8.(L)

6) Ilpu r =1 yrBepxiacHHue CHpaB(e,U,JII/IBO B CHJYy a).
ITyctb oHO moKasaHO nast BceX [ <r, M NYCTh X — koudu-
rypauus padra r sasbika 0,(L) c¢ pesyabTupylomum A.
IMycrs Z, Zy —uenouku us (V/p,)", Ty, Tp — HPOU3BOJIbHBIE
HX 1;p-TIPOOGPask], U MycTb TPH 5TOM Lenouka Zm, (X) Z,
npuHaiexxkuT 0,(L) M He CONEPIKHT BXOXKIEHHIH KOHbH-
rypauuii paHIOB, MeHbIIHX r, si3bika 0,(L), mepekphiBaio-
IHUXCA C BBIACJCHHBIM BXOXKAEHHEM 15 (X), HO He cogep-
JXKallMxXcsi B HeM lesJHKoM. Torma B CHJy HHIYKTHBHOLO
npeanonoxenusi nemnouyka ' XTy; He Gyler codepxaTh BXO-
XKIEHUH KOHGHUIYypalUi paHroB, MeHbIIHX 7, S3BIKA 0, (L),
IepeKPHIBAIOINNXCA ¢ BBLIEJEHHHIM BXOXJAeHHeM X, HO He
CONEPKAILHXCS B HEM LeJHKOM; CJef0BaTeNbHO, IOCKOJIbKY
T'XT; =8,(L), umeem T\ AT, =0,(L), otkyna Zn,(A)Z, =
& 6,(L). Kpome Toro, B cuay a) 6ynet 1y, (A%%L) N2 (X). Urak,
M2 (X) ecTb KOHQHUIYpauusi panra r si3biKa 2(9(2(L) C pe3yJb-
THPYIOIIUM 19 (A). OOpaTHoe M0OKa3LIBAeTCS AHAJOTHYHO.

Jlemma IllL4. Ecau p, — L-pecyaapuce yxpynuenue p,
u p3 — L-pecyanproe yxpynuenue p,, T0 py ecTo L-peeyasp-
Hoe yKpynHerue p,.

Hokasareanctso. Ilyets 4, A/ =V/p, C=V/p,,
A, A/ < C. Ionoxum ny,(A) = B, 1, (A’) = B’. TTockoasky
A=B n A = B, nepeceuenuss B(1C u B'(1C ne IyCThH
u, caenosarearho, B=C, B’ =C; nosromy B & B, or-

6, (L
KyZa no teopeme IIII.3 Ae(@) A, “
(L

U3 nemmbr I111. 4 HeMemseHHO BuITeKaeT

Teopewma IIIl. 4. Ecau o' — L-npoussodnas sxeusa-
AEHTHOCTG 048 p u " — L-npouzsodnas sxeusasenr-
HOCTb 0aa ', TO p” cosnadaer ¢ p’.

Paccmorpum Teneps 3KBHBaJeHTHOCTB, L-TpousBoiHYyIo
IS4 paBeHCTBA. JTa 3SKBHUBAJEHTHOCTb €CTh, OYGBHUAHO, He
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YTO HHOE, KaK B3aHMO3aMellaeMOCTb OTHOCHTeNbHO L, or-
paHH4eHHas nenoukamu AJuHel 1. Jlis 3To#l sKBUBaJeHT-
HOCTH MBI OyZeM, Hapsily ¢ 3amuChi0 &, M0Jb30BaThCs
V.L
Takke ob6o3HaueHueM Sy; COOTBETCTBYIOLIHE KJAacCHl 3KBHU-
BaJEHTHOCTH OyeM Ha3plBaTb ceM el ¢ TB aM H. Pa3buenne
Ha ceMeNCTBa, T. €. Ha KJacChl «CHHTAKCHYECKH 3KBUBa-
JEeHTHBIX» JI3-cerMenToB, mnpencraBaser coGoi, BHIUMO,
eIMHCTBEHHYIO CO/lePKaTeNbHO HHTEPECHYIO KJIACCHPHKAIMIO
cJ0B, TouHee, JI3-cerMeHTOB, KOTOPYIO MOXKHO THOJY-
YUTh, HCXOJiSl JIHIIb M3 si3blKa L, T. €. NOIb3YSACh TOJBKO M0-
HATHEM IpaMMAaTUYeCKON NPaBUJIBHOCTH H He NMPHHHMAs BO
BHHMAaHHE JIEKCHUECKHMX 3HAYEHHH, KaK Mbl 1O CHX 1op ¢ak-
THYeCKH noctynand *). UroGel mosyyuTh Apyrue Kaaccugpu-
Kallii, B YaCTHOCTH TaKHe, KOTOPBEle MOTJIH Gbl CJAYXKHTb B
KaKO#-TO CTelMeHH MOJENsIMH NOHSITHH YacTd peud, rpam-
MaTHYeCKOTO POJa H T. M., HY’KHO YUUTEIBATh H JeKCHUYECKHe
3HaueHHsI. A IIOCKOJIBKY 3/JeMEHTapHBEIfl CUMBOJ, T. e. J13-«
CerMeHT, sIBJsIeTCSl AJS1 HAac HepasJoKUMOH enUHHIEH, JeK-
cHYeCKHe 3HaueHus TeM O6oJiee Hepa3JOXHMBI, H MO3TOMY
HX yUYeT He MOXeT 03Ha4aTh HWYEero APYroro, Kpome BKJIO-
YeHHs B UMCJIO HCXOIHBIX JAHHBIX CBEJIEHHM O TOM, Kakue
JI3-cermMeHTH OTBEYAIOT OAMHAKOBHIM JEKCHYECKHM 3Haue-
HUSIM H Kakue — pasHblM. MHaue roBopsi, MBl JOJKHbBl CUU-
TaTb 3aJaHHBIMH MHOXecTBa JI3-CerMeHTOB, HMEIOIIUX
OJHHAaKOBLle JeKCUYecKUe 3HAaUeHHs, T. €. SBJISIOUIUXCA
«(popMaMH OIHOTO CJOBa». IDTH MHOXECTBA MBI Ha30BeM
OKpecTHOCTSA MH. [IpuMepsl OKpeCTHOCTEH AJ1s1 PYCCKOro
asuika: {Qusuk, Qusuxa, pusauxy, Quaukom, pusuxe, husuru,
usuros, pusurkan, pusuxkanu, pusuxax}, {nas»ro}, {Had}**).

*) 2T0 03HauaeT, uTO 3JEeMEeHTApHBIE CHUMBOJIH BO BCeX NpefbAyIIHX
paccMOTPEHHUSIX MOXHO OBIO OBl HHTEPIPETHPOBATL M KAK CErMeHTHl (Cp.
crp. 315). KoukpeTHble pesysabTaThl 3aBHCAT, pa3yMeeTcs, OT BniGopa
uaTepnperannn. Hanpumep, cermMenty ¢usuxy otpeuaior nsa JI3-cer-
MeHTa, CKaXKeM 4; — C JIeKCHYeCKHM 3HaueHHeM, BKJIOYAIOMIUM KOMIOHEHT
«HayKa», — ¥ Oy — C JICKCHUECKHM 3HaueHHeM, BKJIOYAIOUIHM KOMIOHEHT
«CHEIHAJHCTY; B TO Xe BpeMs JJS CETMEHTOB XUMUI0 M XUMUKY HUMeeTcs
no ojHomy JI3-cermenTy — nycTh 310 O6yAyT b M ¢. Tpaxtys npemnoxe-
HUSI KaK UeNOukH JI3-cerMeHTOB, moayuum a; & b, ay & ¢, a npu
OTKa3e OT yueTa JieKCHUECKHX 3HAUEHHH CErMEHTBI QU3UKY, Xumuto W Xu-
MUKY DACIIDeNlesIATCs 1O TPEM Pa3HBIM CceMeHCTBaM,

**) 3Mech AnA MPOCTOTH BMecTO JI3-cerMeHTOB BBITHCAHBI CerMeH-
Thl; HeOGXOJXMMOe YTOYHEHHe OUYEBHIHO — HANPHMEp, BMECTO CerMeHTa
¢usuxy ciaenopato Gbl B3ATb JI3-cerMeHT ap; M3 NpeAblylleil CHOCKH.
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Slcno, uto Kaxablli J13-cerMeHT NpHHALNEXUT OLHOH H
TOJMIBKO OJHOH OKpecTHOCTH. TakuMm o6pa3oM, B 9HCAO HC-
XOJHBIX JAHHBIX HapsAAy CO CJAOBAapeM H $3BLIKOM JOJ2KHO
OBITh BK/IOYEHO HEKOTOPOEe OTHOIIeHHe 3KBUBAJEHTHOCTU Ha
c70Bape, HHTEPIpPETHPYEMOe Kak COBIajleHHe JEKCHYeCKHX
3HaueHHn#. DTO NPHUBOAUT HAC K PACCMOTPEHHIO B KauecTBe
UCXOAHOTO 00BeKTa ynopsinoueHHofi tpoiiku (V, L, I'), rae
V — KoHeuHOe MHOXKeCTBO (c/J0Bapb), L — sI3BIK B cjoBape
V u I' — skBuBasnenTHocTs Ha V. Taxkywo Tpoiiky MH Ha3o0-
BeM JeKCHUYEeCKH pa3MeyeHHB M f3bKOM; Kilac-
cbl 3KBHBaseHTHOCTH no I' 6yaeM Ha3biBaTb OKPECTHO-
CTAMHU.

A mpousBONbHOHM 3KBHBAJIEHTHOCTH p Ha V H mpowus-
BoabHOTO @ & V Mbl GymeM o6o3HauaTh uepe3 p(a) TOT
p-KJiacc, KOTOPBIi COLEPKUT Q.

IMycts (V, L, T') — nekcHueckyu pa3MeueHHBIH f3HIK. JK
BuBaJIeHTHOCTH Sp W I’ HHAYLUPYIOT ABe CHCTEMBI NMOAMHO-
JKeécTB cioBaps V. cucremy cemefiCTB U CHCTEMY OKPECTHO-
cTefi. ’

. OmnpenenuM Temepb ¢ NOMOMIBIO TeX K€ SKBHUBAJIEHT-
HOCTEH ellle ABE CHCTEMB! MOJMHOXECTB V: cucreMy Kiaaccos
M CHCTEMY THIIOB.

1) Hnasi npousBoabHOrO ceMmeficTBa ¢, COOTBETCTBEHHO
IJ11 TIPOH3BOJbHOH OKPecTHOCTH Yy, Oy/leM Ha3biBaThb K.J 4 C-
COM, MOPOXJeHHBM ceMelicTBOM o (OKpecT-
HOCTHIO y), oObeHHEHNE BCeX OKPeCTHOCTeH (COOTBETCT-
BEHHO ceMeHCTB), nepecekaoLUxcs ¢ o (¢ vy).

2) Kuaaccsl 3KBHBaJieHTHOCTH, L-mpoussoaunolt gns T
(aTa 3KBHBaJEHTHOCTb Oyaer obosnauatvcsa I r), ME Oy-
JIeM HasbiBaThb THH a M H. ‘

Ksacchl, B OT/iHYHe OT THNOB, He 06513aHBl GBITH Momap-
HO HETePeCeKaloUIUMUCs MHOXKECTBAMU. DTO, OJHAKO, HMeeT
MECTO B OJJHOM HMHTEpPEeCHOM YacTHOM c/Jydae, KOTOPbIH MBI
cefiyac paccMOTPHM. S

JlekcHuecku pasameueHHbl sisblk (V, L, I') nasbiBaercs
OLHOPOJHB M, -eCc/M, KAKOBbl 6bl HH OBbLIM JBe oxpedT-
‘HOCTH, IepeceKaloluecss ¢ OXHUM H TEM Ke CEMeHCTBOM,
mo6oe- ceMelicTBO, Nepecekallneecss ¢ OJHOH H3 3THX OKpe-
CTHOCTEl, mnepecekaercss W C JAPYroH, HJAH, APYTHMH CJO-
Bamy, ecan u3 aSpb caeayer, uro aas Jmotoro a’ T (a)
natigerca b’ <1'(b) rtakoe, uro a’Spb’ (comepikarenn-
HO — H3 B3aHMO3aMellaeMOCTH XOTA OH OAHOH (HOpMBEI
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ciosa *) A c nexkotopoii dopmoil cioBa B cienyer, 4To H
n06as QopMa ciosa A B3ammosaMenlaeMa C KakKoH-mHGO
dopmoit caosa B). '

3aMeuaHHue. Jlerko MOHSATb, YTO MPHUBENEHHOE OmMpe-
NesleHHe PaBHOCHJIBHO CJAEAYIOIIEMY: JIEKCHUECKH Da3MeyeH-
HBIl SI3BIK OJHOPOJEH, €CJH, KakoBbl Obl HE ObLIN [Ba
ceMeficTBa, Nepecekalolluecs ¢ OLHOH W TOH XKe OKpecT-
HOCTbIO, JMI06as OKPECTHOCTh, MepeceKalolnascs ¢ OJHUM ¥3
3THX ceMelCTB, nepecekaercsi U ¢ ApyruM. Takum oGpasow,
ceMeficTBa MU OKPECTHOCTH B ONpeJeNEeHHH OJHOPOJHOCTH
paBHONpPAaBHBLL.

IIpumep l. PaccMoTpum wmiecth npensioxenuid: EcTo
Hosbui dom, On Gourcsa Hogo2o doma, OH uder K HOBOMY
domy, On atobur Hosvii Oom, OH BHAKOMUTCA C HOBbLM
domomj Ox 2080puT O HOBOM dome. OGo3nauum uepes L
MHOMKECTBO, COCTOSIIEE W3 3THX NPeJJIOKEHHH H BCeX TeX,
KOTOpble MOXHO [MOJYUYATb H3 HHX, MOACTaBJsAA BMECTO
dopm croBa Oom COOTBETCTBYIOLIME (OPMBI CJOB (TO4,
aramna, epadka ¥ M3MeHss, eCJAH HYXKHO, MpH/IaraTesbHbe
Tak, 4TOGH NpeioXKeHue OoCTajJoch NMpaBHbHbiM. Yepes V
0603HauuM MHOXKeCcTBO Bcex JI3-cermeHnrtoB **), BCTpeyaio-
mEXxcsi B Henoukax U3 L. DKBUBaJeHTHOCTh I' ompelenuM
ecTecTBeHHBHIM o6pasom (manpumep, dom I' domy, ..., Ho-
goui I' nosoum T HOBYIO ... WU T. IL.).

Jlerko y6enutbest, uto Sp (Oom) == {0om, croa}, Si(aan-
ne) = {aamne, epadxe} u T. A HenocpeicTBeHHO TpOBE-
psieTcsl, uTO JIEKCHYECKH Pa3MedYeHHBIH A3bIK (V,L,T") omso-
ponen. Wmeem, nanpumep, 0om Sy cTOA; LA JI3-cermenTa
Jomy B3auMo3aMeniaeMoii ¢ HuUM QopMoit cioBa cToa Gyner
cToAy, mas domom — ctorom w T. 1. (puc. 17,a)). .

Jlo6aBum Tenmepb K V BceBO3MOXHbIE JI3-CErMEHTHI, sB-
nsiowmecs: GOpMaMy eMHCTBEHHOTO YuC/Ia C/10B 8edpo, Je-
peso, W K L —mnpeinoxenus, TNONyYeHHble K3 LIECTH
MCXOMHBIX 3aMeHOHl (GopM cjoBa dom (opmaMu CIOB 8eo-
po, depeso TaK e, KaK paHblile. DKBHBANTEHTHOCTD I' noon-
pellesTyM  eCTECTBEHHBIM ~ 00pa3oM. Hoswili  excuuecku

*)} Tounee — JeKceMbl. (JlekceMa — 3T0 «CJIOBO Kak eIHHHIA cJo-
papsi» [3a/H3FAK 1967, ctp. 20]; pasyMeeTcs, peub 3jiech HieT. 06 0Obiy-
HOM CJIOBape, a He O C/IOBAPe B TOM CMBICJE, B KOTOPOM 3TO CJIOBO IO-
CTOSHHO ynotpebasercs B Hacrosallell KHHre.) e

*¥) (DaKTHYECKH MBI BBINHCEIBAEM CeTMeHTH (Cp. CHOCKy *) Ha
cTp. 327). - h ‘
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pa3MeueHHslit 13blK — 0603Hauum ero (V’, L', IV) — yxe He
OyneT oNHOPOMHBIM. [IefCTBHTENBbHO, NIEFKO NPOBEPUTH, UYTO
Sio (dom) ={dom, croa} u Sy (domy) ={domy, crory, sed-
py, depesy}. Ilostomy S; (6edpy) | T’ (dom) = {domy} +
#+ J, no [ (eedpy) N Sir (Com) =@ (puc. 17,6)).
Ecau, HakoHel, G06aBUTb K KaKAOMY NpeIJI0KEHHIO H3
L’ npupatounoe koropuii (-as, -0e) B8Cem NOHPABUACA

[ ) r ( ™\ { "

[» dom cnon | ) (] do ]L beiro | ]
L

[ fonny cmony j domy bedpy J
| o
Jorom Cmosiom k '
L J
____
a) b)
Puc. 17.

(-acv, -ocb) (c cobuoneHneM COIVIacOBaHHs) H J0OMpeje-
JIATb COOTBETCTBYIOIIMM oOpasoM V u IY, TO noayueHHBI
JIEKCHYECKH pa3MeuveHHbilt a3blK (V”, L”, ') cHoBa 6ymer
OJHOPOJHBIM, TaK KaK B HEM KaxKJI0e CeMelCTBO CYILECTBH-
Te/IbHBIX COAEPKHT (OPMEI CJIOB TOJIBKO OJHOTO pOjia; Ha-
npumep, sedpy Heb3si 3aMeHHTb Ha O0OMYy B TpPeNJOKeHHH
Or uder k HOBOMY 8e0py, KOTOPOe BCeM NOHPABUAOCH.
Muoxectsa I (dom)U T” (croa), T” (aamna)UI”
(2padka) u T (8edpo) U T (Oepeso), T. e. MHOKeCTBa BCex

GOpM CyLIECTBHTENBHBIX OJHOrO poia, OYyAYyT, CUEBHIHO, B

(V”,L”,T") xaaccamu. OkpectHocts I (n08bll) o6pasyer
oraenbHblit Kaacc. O6o3nauas uepes 0 ajgaBUTHBI TroMo-
mopcpusm (V”)* ma (V”/T”)*, BumuMm, uTO BCe OKPECTHOCTH
CYLIECTBHTENbHBIX B3aHMO3aMellaeMbl OTHOCHTeNbHO O(L’)
(TOCKOJIbKY LT KaXAO0TO U3 CJIOB, COMVIACYIOLIUXCS C Cylle-
CTBHTEJNLHBIMH, — HOBbL, KOTOPbIU, NOHPABUACS, — (hopMeI
BCEX TPeX PON0B BXOAAT B OJHY OKpecTHOcTh). [TosTomy cy-
LiecTBATE/NbHBEIE 00pa3yior Tun. OcranbHble KAacChl U THIEL,
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KaK JIeTKO yGeAMTbCsl, COBNAfAIOT C OKpecTHOCTsIMU. B ua-
CTHOCTH, 0COOBIH THI 0GpasyioT Bce (OpPMBI CIOBA HOBbLL;
JIETKO TIOHATDb, YTO ec/lH 6bl Mbl fo6aBuiu Kk V7 elle xakue-
HuOy/b NpuiaraTesbHbie, COOTBETCTBYIOIIMM 06pa3oM pac-
wupuB L u noonpenesnus I'”, To Bce npuJsaraTejbHLIE CO-
cTaBuIM OBl OQMH KJAcC U OAMH THN (A MpOYHE KJacCH H
THOB  OCTajuCh Obl 6e3 H3MeHeHHs ).

Takum o6pasom, kiaaccel B (V”, L”, T”) nonapHo He me-
pecekaloTcsi, TaK 4TO OTHOLIEHHe <«IIPHHAaJ/MeXaTb OJHOMY
KJaccy» ecThb 3KBHUBaseHTHocTh Ha V/’/. Cpasy BHAHO, 4TO
5Ta 3KBHBAJIEHTHOCTb fiBJsieTcsi L’/-peryJisipHnIM yKpyrnHe-
HueMm I u ee L”-mpou3BoiHasi 9KBUBA/JIEHTHOCTb COBIAgaeT
¢ Ty~ p». CiepyioliHe pacCMOTPEHHUS] OKA3BIBAIOT, YTO Ta-
Kas K€ CHTyanusi uMeeT MeCTO JJsi BCSIKOTO OJHOPOLHOTO
JEeKCHYeCKd Pa3MEUeHHOTO sI3bIKa.

Teopewma IIIl. 5. B odnopoduom sekcuuecku pasme-
HEHHOM ?ﬂSbHCe acakull kaacc noposcoaercs Ar06oim cemeli-
creom (060l 0KpecTHOCTHIO), nepecekarowumca (-etica) ¢
HUM.

JokasaTenbCcTBO BBHAY 3aMedyaHus, CASIAHHOTO
nocse ONpene/]eHus OJHOPOLHOCTH, [AOCTATOYHO MNPOBECTH
IJIsT ciyuast Kaacca, mOPOXKAEHHOTO ceMeHCTBOM.

[Mycre (V, L, T') — ogHOpoNHBIH JeKCHYECKH pPa3MeyeH-
HBIH SI3BIK H % — KJIacC, MOPOXKIeHHbI ceMelictBoM ¢, Pac-
CMOTPHM NpPOH3BOJIbHOE CEMEHCTBO o', mnepecekalomleecs ¢
%, ¥ MOPOXKIEHHBIH UM Kiacc %'. Yciaosue o (1n %= & 03-
HayaeT, YTo ¢’ MepeceKaercsi C HEKOTOPOH OKPECTHOCTLIO,
nepecekaollefcs ¢ ¢; MO3TOMY, 10 BLILIEYNOMSHYTOMY 3a-
MeYaHHIO, J106as OKPECTHOCTb, MepeceKaloulasncs ¢ o, nepe-
cekaercs ¥ ¢ o/, 4 06paTHO, UTO gaerT x = x’.

[TycTb Tenepb y — NPOHM3BOJbHAs OKPECTHOCTb, Mepece-
Kaiowasicss ¢ ¥, 1 x’’ — nopoxkJeHHbli el Kiaace. Okpect-
HOCTb y NepeceKaercsi ¢ HEKOTOPOH OKDPECTHOCThIO, Mepece-
Kawollefica ¢ o, H, 3HAYUT, COBIajaer ¢ HEH; TaKuM
o6pasom, y (1 o 5= J. Ecan a e %, to I'(a) nepecexaercsi ¢ ¢
H, cTano OblThb (I ONpPEIEJIEHHIO OLHOPOTHOCTH), Sp(a)
nepecekaeTcs ¢ y, 4To o3HauaeT Sp(a) = «”, Tak 4ro asx".
Caenosartenvho, ¥ = »”. Ecmu b= ", to Sp(b) mnepece-
Kaercsi € y; I[03TOMY, IO HCIOJb30BaBIIEMYCSl - Bhille
sameuanuio, I'(b) nepecekaercsi ¢ o, 1. e. I'(b) =n u b ==;
HTaK, ®’ = .
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3ameuyanune. OO6pauleHue 3TOH TeOpeMbl TaKXKe CHpa-

BeJJINBO, H NPUTOM B yCHJEHHOH ¢opMe (CM. ynpakHe- .

uue [1II. 10).
CnenctBue. Ecau (V, L, T') — odnopoduwbiii sexcu-

4ecKu pasmeudernsll A3biK, TO At06ble 08a e2o0 Kaacca aubo -

cognadaror, aubo He nepecekarorca. Huaue 2080psa, cyuie-
creyer skeusasenTHocty Kpr Ha V takas, uro aKprb

1020Q U TOALKO TO20a; Koeda a u b npunadiescar o0HOMY

Kaaccy.

slcho, uto Kp v siBIsieTca yKpymHeHueM st Sy u gasa [,

Ho cBepx Toro mMeer MecTo

- Teopema I 6. Ecau (V, L, T) — 00HOpoOHbLE Aek-
cutecku pasmedennoii aseik, 70 Ky r sasaserca L-pe-

2CYAAPHOLM YKpYynHenuem T'.

IlokasarteabcTBo. HaM HYXHO moKasaTh, 4TO B yC- -
JIOBHSIX TEOPEMBI JIOGble JBE OKPECTHOCTH, COAEpPIKalluecs B
ONHOM KJacce, B3aHMO3aMeLlaeMbl' OTHOCHTENbHO s3BIKA -
Or(L), roe Or — andasutueiéi roMomMopdusm V* mwa (V/T)". -

[Tyers % — KJaace, ¥, H .Yy — OKPECTHOCTH, COLePrKAalHecs

B %, H E, 1) — LIeNIOYKH OKpecTHocTel TakKe, uto Eyn < Or (L),
Torma HaHRYTCH TaKWe LENOYKH X, y <=V" v Takoe a =y, .

uto Op(x)=E¢E, Or(y)=n 1 xay = L. BBULY OLHOPOAHO- -

ctu (V, L, T') ®nace » mopoxjaercs HEKOTOPHIM cemeficT- *

BOM, a OTCIOfA MO TOH XK€ INPHYMHe CJeAyeT, YTO B Yo
HafiieTca sJeMeHT b, B3auMo3aMmemiaeMbli ¢ @, TaK 4TO =
xby =L, n moaromy &y, 6Or(L). Urax, y, =y, obpar-:
HOe JNOKA3LIBAETCS TaK XKe. ,

[Myctb Teneps K7, r — L-IpOH3BOJAHAS 3KBHBAJEHTHOCTD .

aas Kp p. ITo teopeme IIII.6 u semme TI11.4 Ki r ects .
L-peryaaproe yxkpynHenune I'; mnostomy T r ssjasercs -

ykpynHerueM Kz, r. B To xe Bpems no teopeme ITII.3 us3:
B3aMMO3aMelIaeMOCTH ABYX OKPECTHOCTEH OTHOCHTEJIbHO
Br(L) cJaenyeT B3aMMO03aMEIIAEMOCTh COJAEPXKAIIHX 3TH
OKPECTHOCTH KJAcCOB OTHOCHTeNbHO Ok, (L) (Bk, [ — :

andasuTHbfl roMoMopdusm V' Ha (V/K., 1)), a 310 03Ha-
yaer, uto Ki, r ectb ykpynuenue Tr . Urak, K, r =Ty, 1. .

B pycckoM si3BIKe OXHOPOAHOCTb HMEEeT MECTO JHIUb .
JUI «ManbiX» (QparMeHToB, HanomoOHe PacCMOTPEHHOIO B
npuMepe 1; xak MbBl ceffuac YBHAUM, [PH CYLIECTBEHHOM -
‘PaCIIMPEHHH 3TOro ¢)parMeHTa OJHOPOAHOCTb HE COXpa- -
nstercs. Ho ana s3bikoB ¢ Gojee nmpocTodl cucreMoll MMeH-
HOIO CJIOBOM3MEHEHHs (MA€aJIbHBIA CJyuall — 3CIepaHTo) |
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MOXKHO, BHAMMO, 00ecnedyuTb OJHOPOAHOCTb W B JIOBOJIBHO
npeacTaBUTE/NbHLIX MOJE/IAX.

[ToHATHe Kaacca MOXKET, BIPOYeM, CJAYXKHTb OCHOBOH CO-
JepXKaTeqbHO HHTEPECHBIX «KaTeropusaluié» u MpH OTCyT-
CTBHH OJHOPOJHOCTH; YTO K€ KacaeTcsl MOHsTHs THIMaE, TO
Ha ero JIHHUTBHCTHYECKYIO WHTEPIPeTalHio yCJOBHE OJHOPOA-
HOCTH, BUAHMO, CylIECTBEHHHIM 00pa3oM He Bjuser. [Tpoud-
MOCTPUPYEM 3TO Ha NpHMepe, KOTOPHIM Mbl U 3aBepIIHM
HacTosilllee NPUIOKEHHE.

Mpumep 2. Pacumpum nocTpoeHHbili B mpumepe 1
JeKcuuecku pasmeuennsit siseik (V7, L”, T”), no6asass K
L’ nociienoBaTe/qbHO clAeNyIOLIHe T1PEATOKeHUs!

1) Bce npeasoXkeHusi, MOJyuaeMble H3 TPEXHHUX 3aMe-
HOH (OPM €LHHCTBEHHOTO YHCJa CYUIECTBHTEJbHBIX M MpH-
JaraTeJbHBIX COOTBETCTBYIOIIMMH (hOpMaMHU MHOMKECTBEH-
HOTO yucaa *) W ONHOBPEMEHHOH 3aMeHOH MpHAaTOYHOro
KoTopoLi (-as, -0€) 8cem NOHPABUACA (-ACb, -0Cb) JAPYTHM
NPHAATOUHBIM: 00un (0OHA, OOHO) U3 KOTOPbLLX 8CeM NOH-
pasuaca (-acv, -0cb), NpUUEM [OJXKHA COXPAaHATHCA TpaM-
MaTHyecKas JIpaBHIBHOCTb **);

2) Bce npemJIOKEHHs, NMOJyuaeMble U3 HMEIoUIMXCs Moc:
Jle npeiblAyLlero mara 3aMeHod (GopMm CYLIeCTBHTENbHBIX H
npuJarateJbHbIX GopMaMu JIOOBX APYIHX CYLIECTBHTE/b-
HbIX, COOTBETCTBEHHO [pHJaraTe/bHbX, C COXpaHEHHEM
rpaMMaTHUECKOH NDPABHJBHOCTH, a TaK:kKe BblOPACHIBAHHEM
npuJaraTeJbHbIX **%);

3) Bce npeAJOXKeHMA, IoJyyaeMmble M3 HMEIOHUXCH
nocse wdra 2) 3aMeHoR (GOpM I/arojioB, KpoMme ecTe H
nonpasusca (-ace, -0cb), COOTBETCTBYIOUHMH (OpMaMH JiO-
6bIX APYTHX FJIaroJoB, 15l KOTOPHIX 3TO BO3MOXKHO 0e3 Ha-
pYILEHHs] TPAMMaTHYECKOH NPaBHJIbHOCTH;

*) Tlpn stoM csenoBajo Obl nepefiTd OT opdorpaduyeckosn 3a-
NHCH K aKienTyHpoBanHoi opdorpaduueckolt [3annsuax 1967, ctp. 9],
T. e. 0603HayaTh ylapeHHe, MHade Takue GDOPMEL, Kak OKHA H OKHA, 6y-
AyT COBNaiaTh, §TO AJs HAWIHX lejeii HexenatenbHo. Ias npocroThl
Mb GyfeM, ONHAKO, CTABUTb 3HAK yAapeHHS JHWb TaM, rAe Ges Hero
BO3MOXKHA NYTaHHIUA.

*%) Mp Moran 6bl 0GOfiTHCH 3ech 6e3 TaKHX MOHATHH, KaK cylle-
CTBHTEJIbHOE, TPHAaraTeNbHOE, WMCJIO, MafeX H T. M. (cp. ctp. 314), Ho
TOrZa NpHILIOCE Gbi 33afaBaThb Npefdoxenus cnuckom. [lockanbky Haum
IpHMep HOCHT YHCTO HAJIIOCTPATHBHbLI XapaKTep, Mbl pafu ymoGCTBa H3-
JOMeHHsl paspewiaeM cefe MCMO/b30OBAHHE YKAa3aHHBIX NOHATHH.

#*%) []pu 5TOM Mbl CUHTAEM TOXKIECTBEeHHBIME J13-CeTMeHTH O H 06
(donernueckn 06YCAOBJIEHHEIE BAPHAHTHI npensora).
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4) Bce NpeNsOXKEHHs:, NOJyyaeMble H3 HMEIOIIHXCH MOC-
Je mara 3) 3aMeHOH MeCTOHMMEHHS OH Ha A, Tbl, MblL, 8oL,
OHU COOTBETCTBEHHO, C OJXHOBPEMEHHLIM H3MeHEHHeM (hOpM
IJIar0/IOB, OGECNeYHBAIOUMM COXpPaHEHHE TIPaMMaTHYECKOH
NPaBUJIBHOCTH. :

OnHOBpeMEHHO paCIIMPUM CI0Baph, J0GaBIAT K Hemy
BCE CJI0Ba, BCTPEYAIOLHeCs: B HOBBIX NPENJIOKEHUSX; OKpe-
CTHOCTH NOONpEJeTHM €eCTECTBEHHBIM 06pa3oM, mpuueM Ta-
ke JI3-cerMeHThl, KaK CTOA M CTOAbL, HOBbIL U HOBbLE, udeT
U u0yr, 6yAeM OTHOCHTb KaxXAbll pa3 K OLHON OKpecT-
HOCTH *), B OJHY OKPECTHOCTb OOBENHHUM TaKXKe BCe JIHY-
Hble MeCTOHMEHHSI.

MBI nOCTPOMTIH, TaKuM o6pa3oM, elle OQHH JEeKCHUecKH
pasMeueHHBIH fA3bIK — mycTb 370 GymeT (Vo, Lo, To). Ilo-
CMOTPHM, KaK BHIIVIALAT B HEM CeMeHCTBA, KJ4CChl M THIILL

JI3-cermentsl, Bxoasiue B Vo, MOXHO pa3fenuTb Ha
«THIOBBIE» ((OPMBI CYLIECTBHTEIbHBIX, NPHAATATEIbHBIX H
TJ1aT0J10B, KPOMe eCT6 M NOHPABUACS, -ACb, -OCb) W H30JIH-
poBaHHble» (Bce mpoune). JIJIs KaKAOro M3 <«M30JHPOBaH-
HblX» JI3-CErMeHTOB HEMOCPENCTBEHHO $ICHO, YTO OH He
B3aMMO3aMeIaeM HH C KaKHM ADYTHM, T. €. o6pasyeT opHoO-
SJMEeMEHTHOe CeMeHCTBO. SIcHO TakXe, 4To ¢opMa cyliecT-
BHTE/JbHOIrO, NPHUIATATENbHOTO MJIM IV1aroja MOMKET O6biThb
3amellaeMa TOJBKO Ha (HOPMY CYIIECTBHTEJIBHOTO Ke, NMpH-
JIaraTeNIbHOTO M IJ1aroja COOTBETCTBEHHO. YUHTHIBASI 3TO
3aMeuaHHe, HalAeM ceMelCTBa <«THHOBHIX® JI3-CerMeHTos.

ITycte S — HeKOTOpast OKPECTHOCTb CYIIECTBHTEILHOTO.
HasoBem «mapaaurmoit» OKPeCTHOCTH S YNOPSNOYEHHYIO
CHCTeMy ABeHaiuaTd JI3-cermeHTOB M3 S: (Si, ..., Si2), B
KOTODOH Ha NepBOM MecTe CTOHT GOpMa HUMEHHTENBHOIO Ma-
AeXa eMHCTBEHHOTO YHCJAa JAaHHOTO CYLIECTBUTEIbHOTO, HA
BTOPOM — ()OpPMa POAMTEIBHOrO HaJeXKa eIMHCTBEHHOTO YHC-
Ja, ..., Ha [BeHaAlaTOM — (opMa NPeNJOXKHOIO Majexa
MHOXKECTBEHHOr0 uHcia. Ecau gaHHOe cyliecTBHTeNbHOE He
MMeeT KaKuX-TH00 MaJeXHO-UHCAOBHIX (POPM, HA COOTBETCT-
BYIOUIHX MecTax NapajurMbl Gynem ctaBuTh 0. AHasoruy-
HO ONpeAedHM NapafuUrMy OKDPECTHOCTH IIpHIaraTelbnbHOTO
(coctosiinyio H3 72 poOAO-TafeXKHO-YUCI0-«OAYIIEeBIEHHOCT-

*) Jns cYyWeCTBUTENBHBIX 3TO He eJHHCTBEHHbIH COJepIKaTe/bHO
€CTECTBEHHBLIH CIOCcO6 BLIZENEHHS OKPecTHOCTell — HHOrAA Takue hopMmsl,
KaK CTOA4 M CTOAbL, OTHOCAT K DasHbIM JekceMaM. CM. 06 stoM [3azus-
uak 1967, crp. 55—57].
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HHIX» (OPM) H OKPECTHOCTH rjaroja (cocTosiuyio u3 6
JIMYHO-UYHCJIOBHIX (DOPM HacTOsSIEro BpeMeHu) *).

HOaa xkpatkoctd MB 6yseMm HasbBaTh JI3-CerMeHTHI, fB-
Jsionrecs GopMaMu CyLIeCTBUTE/BHbIX, NPWIAraTeJIbHBIX H
raaronoB, C-cermentamu, Il-cermentamu u I-cerMeHTamu
COOTBETCTBEHHO. Byaem roeoputh Takxke o C-, IT- u TI'-ce-
medcTBax, C-, [1- u I'-okpecTHOCTSAX H T. A.

Teniepb HeTPYZHO NPOBEPUTb (3TO MPENOCTABJISAETCS YH-
Tateno), 4To C-cerMeHTsl S U §', OTHOCSIIHKEC K JIEKCEMaM
S u S’ cooTBeTCTBEHHO, TOTJIa H TOJbKO TOTAa B3aKMO3aMe-
jaeMbl, KOT/Ja BLIMOJIHAIOTCS CJAeAYIOUIHe [Ba YCJIOBUSA:
a) § 3aHuMaeT B CBOell mapajgurMe BCe Te H TOJbKO Te
MecTa, KOTOpele §' 3aHUMaer B CBoei; 6) /15 KaxKAoi ma-
IeXKHO-Y#C/IOBOH (QOPMBI JeKceMbl S, peasmsyemoint JI3-cer-
MEHTOM S, MHOXECTBO COIMIACYIOIHXCA ¢ 3Tol dopmoir Tl-
CeTMEHTOB TO JXe caMoOe, YTO H [JS COOTBETCTBYIOLIEH
¢dbopmbl JekceMbl S’

Hanpumep, C-cerMeHTH 0KHO 1 30axue B3auMo3aMelae-
Mbl. C-cerMeHTBl OKHO W MO/4e He B3auMO3aMellaeMBbi, Tak
KaKk He BBINOJHEHO yciaoBHe a): C-CerMeHT no.4e 3aHHMaer
B CBOEH Mapalurme, B YaCTHOCTH, IIECTOE MECTO, TOIAAa KakK
OKHO B CBOEH mapajurMe 3TOro MecTa He 3aHHMaeT (Tak
YTO noJAe Hesb3sl 3aMEHUTh HA OKHO B mpeanoxenun Ow 20-
BOPUT O HOBOM NOAe, KOTOpoe 8cem NnoHpasuarocv). s
C-cermenroBfnoproe n koge ycaoBHe a) BbInoJgHeHO (06a
OHH 3aHHMAaIOT B CBOMX NapajuUrMax BCE MecTa), HO He BH-
nosiHeHO ycaosue 6): MHOXkecTBa Il-cerMeHTOB, corsacywo-
muxcs ¢ GopMaMH BAHUTEIbHOrO Naflexka eIuHCTBEHHOro **)
YHCJad COOTBETCTBYIOUIMX JIEKCEM, Pa3JiMuHbl (M TI03TOMY
nopTee HeMb3s 3aMeHHTb Ha Koge B On aw06ur HOB020
nopTbe, KOTOPbLi BCeM NOHPABUACA).

~ Cpenu C-cemeiicts 6ynyT, HanpuMmep, TakHe, KaK {dox,

26030s, ...}, {d6ma, es030s, ...}, {Jomd, eso3du, ...},
{ruep, xoms, ...}, {ruepa, Kous, ...}, {ruepei, Konu, ...},
{Oomy, es030w0, TUEpYy, -KOHW, ...}, {oxud, sedpd, ...},

{30anusn, pewenus, ...}, {oxkno, sedpo, adanue, pewenue, .. }.

*) ILns mpocToThl MB!I CYUHTAEM, UTO, HATIPHMED, AJS CYLIECTBHTEb-
HOro Kax{Jas nafexHo-uHcaoBasi GopMa peasu3yercd edMHCTBEHHBIM 06-
pasoM, XOTs Ha CaMOM Jlesle 3TO He Bcerja Tak (Cp. 4aMAOd U AQMNOIW0),
€CH BO3MOXHBI pasubie (cBOGOJIKEE) BapHaHTHl, GyleM NpeAnOJararth,
uTo BHIGpaH «GoJee Pery/spHbi» (4aMnod, a He AaM10K0).

*¥) PaBHO KaK H MHOMECTBEHHOrO.
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Jlerko samerutb, uto ogHOpozHOCTL AJas (Vo, Lo, Io) ue
HMeeT MecTta: HallpuMep, okpecTHOCTH C-cerMeHTOB Jdom H
Tu2p mepecekalTcss ¢ ceMeHcTBOM ({domy, Tuepy, ...}, HO
cemeiictBo {don, ...}, mepecekawouleecsi ¢ MepBOH H3 3TUX
OKDeCTHOCTeH, He mepecekaeTcd co BTOpoH (T. e. C-cermenr
dJom He B3aHMoO3aMellaeM HH € OXHOH (POPMOH JieKCEMbI
Tuep); aHaJoruyHo BeAyT cebd okpecTHOCTH C-CerMeHTOB
OKHO 1 nosae *).

Jlerko BupeTh, faJjee, uTo Il-cerMeHTHl § M § B3aumo-
3aMeniaeMbl TOTJa H TOJBKO TOTAA, KOrja S 3aHMMaeT B
CBOell MapajurMe B TOUHOCTH Te MeCTa, KOTOpHIe §' 3aHHMA-
eT B cBoelt. Tak, Ho8bill H curnull, HOBblx U OOAbLLIUX B3aH-
MO3aMelllaeMBl, a HOBbLL U CUHAA, HOBbIL U 6OAbULIOL—HET.

Uro6el onucate [-ceMeficTBa, BBEAEM Cleayliollee MOHSA-
tHe. CkaxeM, uTo ABa raarosna ([-JekceMsl) MMEOT O A H-
HaKOBHE€ CXeMBl yONpaBJieHHS, €CIH CPeiH TeX NATH
HafeXHbIX H MPeJIOXKHO-NaJeKHBIX KOHCTPYKIHH, KOTOphie
BcTpeyaloTesi B HamHX npegnoxenusx {((1) pox. nmap. Ges
npennora; (2) x4 mart. naa.; (3) BuH. man G6e3 mpenJora;
(4) ¢+ 1B. maa; (5) o-nmpemn. nap.), 3TH TJAaroJbl
MOTyT YIPaBJsSTb B TOUHOCTH OLHUMU U TeMH Xke **), Oguna-
KOBble CXeMBl YIIpaBJICHUA HMEIOT, HalpPUMED, LJaronsl 3Ha-
KOMUTbCA U cO2AauiaToCa (ynpaBJasioT KOHCTpyKuuei (4)),
8CNOMUHATG W 3a0bi6aTs (YHNpaBJAAT KOHCTPYKUUAMH (3)
u (5)). Jlerko yOenutbcsl Temepb, 4yTO ABa ['-cermeHTta TOr-

*) Heckosnbko pacliupHB MOZe/Nb, MOXHO YCTPAHHTb B3aUMO3aMe-
maeMoctb C-cerMenToB Gomy U Tuepy W BoOOLie GOPM HEOAYIIEBAEHHBIX
CYIIECTBUTE/NBHBIX € (OPMaMH OJYLIEBJEHHEX; JOCTATOYHO JOGaBHTH
npeanoxenust tana On uder x domy, xoropoul sce sudeau (... K TUZPY,
KoTopoeo ..., ... K Oomam, odun u3 KOTOPuIX ..., ... K TUZpaM, OO-
HO20 u3 KoTOpuix ...). B TO Xe BpeMs OKHY W noA0 OCTaHyTCA, BRAHMO,
B3aNMo3aMellaeMbHIMH NpH JA06aBJNeHHH JMIOGHIX NpPaBHABbHBLIX [pelaoKe-
Huii. (AHaJOTHYHO MblUls ¥ MbIUKA TIPH OTCYTCTBHM B3aMMO3aMelllaeMo-
CTH Mblliy B mbuky W T. 1.) [103TOMY AeficTBUTENBHBIM HCTOYHHKOM He-
OJIHOPOJHOCTH MOKHO CYHTaTh HaJHUHe CYIECTBUTENbHHIX, OJHHAKOBO
cornacylolllixcs (T. e. He pas/MyaOIHXCA POJAOM H OAYLIEBJEHHOCTBIO),
HO II0-DA3HOMY CKJOHSIIOMIMXCA (T. €. HMEIOUIUX .pa3Hbleé CXeMBl CKJOHe-
HHA — CM. HHXKe), a TaKxKe [0-PA3HOMY CKJOHAIOLIMXCS NPUIAraTe bHbIX
(xak HOBbu U 60ALUWONT — CM. HHXKe).

**) ToBops, YTO TIIATOM MOXKET YNPaBJATH TOH HIH HHOH KOHCTPYK-
uuedl, Mbl NOJAPa3yMeBaeM, YTO OH MOXKET el0 YNpaBJafATb NPH OTCYTCTBHH
Apyrux JonosndeHn#t (Tak Kak B Lo HeT mpemnoxkeHHA GoJee ueM ¢ of-
HHM HonosnenueM). HanpuMep, ryiaron wanpasaars Mbl He CYHTaeM yII-
PaBJAIOILEM KOHCTpYKUHel (2), NOCKOMLKY Hesb3sl ckasaTh * On nanpas-
aser k 6epeey, xora H MoxHO On nanpasaser aodxy x Gepezy.
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Ia M TOJbKO TOrfla B3auMMO3aMellaeMbl, KOrJa OHH 3aHH-
MalT B CBOHX NapajaurMax OXMHAKOBBIE Mecra *) U COOT-
BETCTBYIOIlHE  JIeKCeMBbl ~ HMEIOT  OJHMHAKOBBbIE  CXeMBl
yIpaBJeHH.

[lepexons K Knaccawm, cpa3y BuauM, uto C-cemeficTBa H
C-oKkpecTHOCTH IIOPOXKIAIOT, BOOGIIE rOBOPS, pa3HbIE KJIaCCH.
Tak, xmacc %, MOpoXKZaeMBIll OKPECTHOCTbIO y = {0om, 00-
Ma, ...}, He MOpOXKAaeTcsi HUKaKuM cemelicTBoM. (B camom
NeJie; CEMEHCTBO, MOpPOXKAallee x®, Hepecekasoch OBl C y;
HeNOCPEACTBEHHEIM Nepe6opoM MepeceKaloluxcs € y Cce-
MmelicTB — ux uMeerca 10 — HeTpyaHO yOenUTbCA, UTO HH Of-
HO Y3 HMX He MOXKeT MopoxnaTbh x. Hampumep, kiace, no-
poxjaaemblii ceMeHcTBOM 0 = {JoM, 280306, ...}, He mepe-
cexaeTcd C OKpecTHOCThIO v =={Tuep, ruepa, ...}, TOrAa Kak
Kjlacc » ¢ Hell MepeceKaeTrcsi, MOCKOJBKY OH COHEPXKHUT ce-
MelcTBO o3={Jdomy, 2803010, TUEpyY, ...}; B CBOI OYEpPEb,
KJace, NMOopoXKaaeMblii ceMelCTBOM O3 COJLEpPKHUT OKpecT-
HOCTb Yy, HO % €e He COAEPXKHT, TaK KakK Tuep ¢& x. Jlas
OcTaJbHBIX CeMeHCTB aHaJoruuHo.) Hac 6yayr uHTepeco-
BaTb C-KJaccH, OpoXKAaeMble ceMelcTBaMH. Kaxabli u3
BHILIENPUBEJEHHBIX TpHMepoB C-ceMelCTB cpa3y paer HpH-
Mep TaKOro KJjacca, HYXXHO TOJbKO coOpaTb BMecTe BCe
(OpMBI TeX CYLIECTBHTEJbHBIX, I/ KOTOPHIX OJiHa Kakas-
Hu6yab ¢opMa BXOAUT B JaHHOe CEMEHCTBO. DTH. NPUMEPHI
NMOKa3biBaloT, B 4YaCTHOCTH, UTO KJacc, MOpOXeHHbH C-ce-
MeHCTBOM, M@KeT ObITb COOCTBEHHOM UYacCTbiO IPYTOTO
TAaKOro Kjacca. Bo3MOXHO 1 uacTHuHOe nepeceueHne (HaNMpH-
Mep, KJacchl, nopoxpaaembie ceMmefictBamu {nose, 4ydosu-
we, ..} u {0kna, noasd, ...}). Onpeneanm uHa V, caenyro-
mee oTHoweHue P: sPs’ Torma W TOJABKO TOrjAa, KOTZA
MoGoi KJIace, NOpoxKAaeMblil ceMelcTBOM, THG0 OTHOBPEMEH-
HO COJAEpIKHT, JHOO OJHOBPEMEHHO HE COAEPXHT S H §.
9T0 OTHOUIEHHE SBJ/ISIETCS, OYEBHIHO, 3KBUBAJEHTHOCTbHIO;
NOAMHOXecCTBa (K/AacChl 3KBHUBAJEHTHOCTH), Ha KOTOpHIE
ono pas6uBaer Vp, Mbl HA30BeM NPUBENEHHLIMH KJ 4 C-
caMy. JcHO, YyTO BCAKHA UPHBEAEHHBIH KJacc ecTb 06besi-
Henue okpectHocrteil. IlpuBenennwvie C-Kaaccsl HMEIOT BeCh-
Ma MPOCTOH COLEepXaTeNbHbIH CMBIC; YTOOGHLI BBHISICHHTD €10,
BBEJl€M [Ba HOBLIX [1OHSTHS.

*) T-cerment Moxer sanuMats B napajMIMe TOJIbKO OAHO MECTO::

12 A B. Fnagkuit
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Bynem rosoputh, uTo ABa cyuiecTBHTENbHHX (C-ekce-
MbI) c napagurmMamu Sy, ..., Si2) u (s, ..., Sis) HMelOT
ONMHAKOBBE€ CXeMBbl CKJOHEHHUS, €CIH: a) TOTAA H
TONBKO TOrAa §; =0, Korga s;=0; 6) TOrZa H TOJBKO
TOorga §; =S§;, Korna s;=sj;. Hanpumep, cymectsurenbHbe
donm, 268030b, 8edpo, Oepeso UMEIOT ONUHAKOBBIE CXEMEBI CKJIO-
nennd. Jlpyrasi cxeMa CKJIOHEHHSI NPeACTaBJEHA CJOBAMM
Tuep, Kows. LEmle npuMepel CcXeM CkJIOHeHusi: {nose,
mope, ...}, {samna, epadka, ...}, {sewp, coas, nyre, ...},
{aane, Oouv, ...}, {naavro, Kogpe, raxady, madam, ...},
{canu, ouxu, ...} *).

Ckaxem nanee, 4TO JBa CYLUECTBUTEbHLIX MMEIOT O [ H-
HakOBH € CXeMB COrJacOBaHHM, €CIH C OAHHA-
KOBBIMH NafeXHO-UHCJOBHIMH (POpPMaMH STHX CYI[eCTBHTENb-
HBIX COTJIACYIOTCST B TOYHOCTH OJHH H Te XKe QOpMHl OpH-
naratenbHblX. OJHHAKOBLIE CXeMBl COTVIACOBAHHS HMEIOT,
HAIDHMep, CYIeCTBHTENbHBIE oM, 2680306, nYTb, Koghe; TULD,

KOHb, Kakady JaloT APYTYI0 CXeMY COIJIacOBaHHs H T. A.**), -~

Herpyano yGenutbesi Tenepb, 4TO OKPECTHOCTH ABYX CY-
IIECTBUTE/LHEIX TOTAA M TOJbKO TOTAA COjAep:KaTcss B OJ-
HOM TNpHBEJAEHHOM KJacce, KOrja 3TH CYLIECTBHTE/bHBIE
HMEIOT OJHHaKOBble CXeMbl CKJOHEHHS M ONMHAKOBHIE CXe<
MBI COTVIACOBAHUA.

J1s npuiaraTesbHBIX KJacchl, NOpPOXKAaeMble ceMeHcT-
BaMH H OKDECTHOCTAMH, TaKXKe He coBmajaior. [IpuseieH-
Hble KJacchl H 3JeChb MMEIOT [POCTYI0 HHTEpPNPETAIHIO;
HUMEHHO, ONIpefe/uB [/ NpHIaraTeJbHEIX CXeMbl CKJIOHE-
HHSl TaK Xe, KaK JJISl CYLeCTBHTE/bHBIX, 6e3 Tpyla ybex-
nlaeMmcsi, 4To JBe Il-oKpecTHOCTH CofepXKatTcd B OLHOM
NpHBEJEHHOM KJacce TOrZa H TOJNBKO TOTAA, KOrAa CO-
OTBETCTBYIOIIME JEKCEMBI MMEIOT OAMHAKOBbIE CXeMBI CKJO-
HeHus **¥), :

*) B mocnelHeM NIpHMepe Ha MEPBHIX IIECTH MeCTaX HapafHTMH
CTOAT HyJaH (Opu TpaAHUHOHHON TpakroBke Pluralia tantum; o soaMox-
HOCTH NPYroit TpakToBKH cM. [3anususak 1967, ctp. 57—61]).

**) Cxema coriacoBaHHsa OIpele/]sieTcs, OYEBHAHO, POJOM H ony-
IIeBACHHOCTBIO (HEOLYIIEBJIEHHOCTBIO), TAK UTO CYLIEeCTBHTEJbHbIE, HMEIO-
LIHe BCe MafeKHO-UMCJIOBHEe (GOPMEI, JAIOT LIECTb CXEM COIVIACOBAHMHS
(Ipr  TPajMIHOHHOM TPEXPOJOBOK CHCTEME — cp. [3amusnsax 1967,
ctp. 78—80]). :

*#%) Tlpuemennex I1-KJaccoB, KaXeTcs, TOMbKO ABa: {roeuul, cu-
rud, ...} u {6oavwod, npanod, .. ).

§ ITI1.3} OKPECTHOCTH, KJIACCbl W THUTIIbI 339

I-knaccel ycrpoeHsl mpouie. 37eCh HMEET MECTO &JI0-
KaJbHas OJHOPORHOCTb»: eciu B (OPMYJHPOBKE YCJIOBHSA
OJHOPOJHOCTH 3aMEHHTb CJIOBa «CeMelCTBO» H <«OKpecT-
HocTb» Ha «[-ceMmeficTBO» H «[-OKpeCTHOCTB» COOTBETCT-
BEHHO, TO Hallla MOJEJIb GyNeT yAOBJETBOPATbL TAaKOMY yc-
qgoeuo. [TostoMy Kiaccsl, mopoxpnaeMble [-ceMeHcTBaMH H
[-oxpecTHOCTAIMHU, coBmajgaloT; ABa [-cermMeHTa npuHauie-
}aT ogHOMY KJjaccy (uwau, 6e3pas3iMyHO, NpPHBEJEHHOMY
KJaccy) TOrga M TOJIbKO TOTAa, KOTAa COOTBETCTBYIOLIHE
JeKceMbl MMEIOT OfIMHAKOBBIE CXEMBl yIpaBJeHHUs.

O6patuMcsi, HaKoHell, K TunaM. Bce cymiecTBuTeNbHbIE
06pa3yioT OAUH THII — 3TO YCTaHABJIMBaeTCs TOYHO TaK ¥Ke,
Kak IJs JeKcHuecku pasMeuenHoro siswika (V”, L”, T”) B
npumepe 1. AnajornuHbiM 06pa3oM JIETKO BHIETb, YTO H
Bce mpuiaraTelbHble NMpUHaAIexaT ogHomy Tuny. Hakonern,
THI IJ1arojia 3aBUCHT TOJBKO OT TOrO, KaKMMH [peAJoramMu
OH MOXKET YIpaBJ/sTh; TAKHM 0o6pa3oM, oTnuuue I'-Tumnos ot
T-knaccoB CBOAMTCS K cieaywieMmy: ecan ABa I-kaacca
Pa3JIMyYaloTCs TOJNBKO TeM, YTO JiH6O a) IJIarossl OJHOrO M3
3THX KJAcCOB MOTYT YNpaBJsTb KOHCcTpykume#r (1), a ria-
roJbl JpPyroro Kaacca He MOrYT, HO MOTYT yNpaBJ/siTb KOH-
ctpykuuedt (3), nmubo 6) TO Ke C MepeMeHOH MeCTaMH KOH-
crpykuufi (1) u (3), /mGo B) raarojsl OAHOrO KJjacca
MOTYT YNpaBasTb Kaxkpo#t u3 koucrpykuu#t (1) m (3), a
APYTOro — TOJIBKO ONHOH ONpeleeHHOH, TO TaKHe KJIaccChl
colep:xaTca B onHoM Tume (Tak, usbecars, at06ute W
swdary mnoflagyT B OAMH THN); ocTajbHble ['-THNH coBma-
naot ¢ I-knaccamu.

Brpouewm, /B oTHolleHun I'-THINOB Hall MPUMEp He MOKa-
3aTeJeH, TaK KaK OH OXBAaTHIBAET CJHIUKOM MaJjo CJAyYaeB
ynoTpe6/eHus raroioB. Bce nmpuBeleHHBIE PacCMOTPEHHS
OCTaHyTCsl, ONHAKO, B CHJIe, €CJH pacliHpHTb Lo, BKIIOUMB
TyAa NMPENIOKEHHs] C APYFHMH MaJleXXHbIMH H NpPe/JsoKHO-
nafeXHbIMH KOHCTPYKUHSIMH (B JI0GOM KOJHUYecTBe, Orpa-
HHYEHHOM TOJBbKO PeasbHbIM HAJHYHEM TaKHX KOHCTPYKUHHA
B 13bIKE) W, B YACTHOCTH, MPENJOKEHHsS ¢ HeCKOJNbKUMH J0-
MOJHEHHSAMH (Cpeid HUX U TaKHe, rie pasHble NOMOJHEHHS
BBIPAYKEHBEl KOHCTPYKUMAMH C OJHUM H TEM XK€ NpeJJIOorom,
cp. sHakomurca ¢ Oeaamy ¢ npouisozo 200a), a TakKe Ges
IOMOJIHEHHI; 6yIeM CUHTATh, UTO BMECTE C KaXKABLIM mpen-
JOXKeHHeM Hall SI3BK BKJIOYaeT W BCe Te, KOTOphLIe MOAy-
qaloTCsl M3 HEro mnepecTaHoBKofl acnoJHeHufi, [Ipu 3atom

12*
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MPUHLIHNEB! BbINEAEHHS CeMEHCTB, KAacCOB W THIOB He H3-
MEHATCH; AJsI CYILECTBHTEJNbHBIX M MPHJIaraTe/lbHbIX HE U3-
MeHATCS ¥ CAMH CeMeHCTBa, Kaacchl U TUNbL JLIs TJarosos
peanbHble CeMeHCTBa, KIacChl M THIBI CTaHYT APYTHMH —
HE TOJIbKO MOTOMY, YTO A0GAaBATCH HOBHIE TIIATOJBI, HO M
NOTOMY, YTO JAJi1 MHOTHX CTaphiX [J1arOJIOB H3MEHATCA
CxeMbl ynpasiennsi. OrpanuuuMes onucanwem I'-Tunos; emy
MOXHO NprAaTh clexyiomwui Bun. IlepenyMepyeM Kak-nu-
Oyab BCe MPedJoOrH: py, ..., ps. Hasosem mab6aonom ym-
paB/ieHUs] MPOU3BOJBHYIO YNOPSJOYEHHYIO CHCTEMY § -} |
HEJIBIX HEOTPHIATENbHEIX YHCEJ M CKaxKeM, UTo wab/ion yi-

paBaenus (io, i1, ..., is) JOMYCKA€TCH HEKOTOPHIM IJaro-

JIOM, €C/JIH XOTsl Gbl B OJHOM MPENJIOXKEHHH HaIlero si3bika,
COlepKalleM STOT IVIAroJ, HMeeTCs TOYHO iy Gecnpeanox-
HBIX JIONOJHEHMH, {; [ONOJHEHHH C NPeJoroM py, iy
C PEsorom p; u T. . HeTpyaHo MOHATH, uTo oKpecTHOCTH
JABYX TJIaro/IOB COAepKaTcs B ONHOM THIE TOTAAa U TOJbKO
TOrJa, KOrja COBNAajaloT MHOXKeCTBAa JOMYCKAaeMbIX STHMH
rjarosiaMy ma6JOHOB yrnpaBJeHHs.

Ynpaxkaeunus

ML L..a) Ykasats npumep GeckoeuHCro JHHeliHOTO A3blKa, He
MMEIOIIEro HEeTPHBHANBHON 3aMeEllaeMOCTH (ONpefieieHHe CM. B YOpaK-
HeHnu 8.6), -

6) Moxer yu Beckoneunnft OA-A3HK He HMeTb HeTPUBHAJbBHOMN 3a-
MellaeMOCTH? -

L 2. Hafitu nomuble W npuBemeHHble KOH(HIypalHOiHbe Xapak-
TEPHCTHKH CJICAYIOMHX SISBIKOB (B HX «HAHMEHLUIHX CJOBAPAX»):

a) {abcde, ate, bbed, bf, gde, abe, g};

6) {bab}Uat;

n) (flUle (d* — (d) egl.

IL. 3. IMokasate, uTo A3LIK
a{ee, ceddy* U{ff, ccdd}* b

fIBJIFIETCS. KOHEYHO XapakKTepuayeMmuiM B ciosape {a, b, ¢, d, e, f} u He as-
JileTcsl TAKOBHIM B cyoBape {a, b, ¢, d, ¢, f, g). .

NIl 4. Hasobey A-TpaMMaTHKON 6e3 OMOHUMHHU TaKy1o
A-rpaMMaruky, B AMarpaMMe KOTOPO# HHKakme ABe HYTH, MOMeUeHHbie
OJHHM H TeM }Ke CHMBOJIOM, He MOTYT. HCXOZHTb H3 DasHBIX V3/0B.

a) Tlokasath, uTo s3BIK, MOPOXKAaeMLIli A-TpaMMaTHKOR Ge3 OMO-
HUMHH, KOHEYHO XapaKTepH3YeM.

6) YkasaTs anropuTM, NO3BOJAOUIHA AARA  BCAKORN A-rpamMMaTuky
Ges omounmun I' NOCTPOHTL NPHBENEHHYIO KOHMHTYDALHOHHYIO xapakre-
pHcTHKY s3bika L(T).,

[Tnaakui 1963(a)].
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MIL 5. Ykasato anaroput™, no3poisiomini fis jioGod A-rpaMmaTuku

‘T ¢ ocuoBHEM c/roBapeM V u moGHX LENOueK X,y € V* pacnosnats,

HMEET JIH MecTO X =2 y.
LiT)

IH. 6. ITokasaTs, uTo pJs jaoGoro A-ssmika L B caosape V, umo-
Goro b=V u moGoro r=1, 2, ... mHOXecTBO K, (b, L) kouburypa-
uuii pasra r sa3nka L ¢ peayJbTHpYIOiHM b Takke siBJsieTcss A-si3bl-
KoM, H 0pu 3ToM mo A-rpammatike I', cuMBOAYy & H uHCAy 7 MOXKHO
mocTpouth A-rpammaruky, nopoxgawomyi K, (b, L (T)) [Taaxkui
1964 (a)]. ’

MIL. 7. [TokasaTk, YTO B JHHEHHOM SI3HIKE

{fg, ae, ad, aglU{d™a"eg|n=0,1,...; m=1, ..., n+1}

«

Kaxjaaa pemoyka BHAA

deH=ige, (=0,1,...; j=0,1,..., k)

ABJAsieTcs Koundurypanueit paura j-- 1 ¢ pesyaerupyiomum f [JIyukun
1966].

II. 8, YkasaTe npuMep JekcHueckd pasmeyennoro s3wka (V, L, T),
B kXoTopoM T'; [ He siBaAseTca ykpynuenueM S, [Yememcxmit 1957].

MIL 9. ITycrs (V, L, T) — nekcuusckd pasMeueHHBH s3nk. Onpe-
Zenum Ha V OTHOmEHHE SKBHBAJEHTHOCTH R; p CJefyOIEM 06pasom:
xR [y, ecnn CymecTBYIOT Xy, ..., X, & V Takne, uTo xy=x, %, =y
U pJas kaxporo i=1, ..., k au6o xi_ISin, 6o x;_ Ix;. (Karacent
SKBUBAJEHTHOCTH R; p HasmBaioTcs pasnenamd [Yenenckuit
1957].)

a) Beerna qm R;  sBaserca L-peryaspHuM VkpynHeHHeM Kj p?

6) TlokasaTs, uTO eciti T; | ABJIAETCS YKPYNHEHHEM S, (cp. ympax-
uenue I 8), 10 L-nponssoguas 3xBHBaJEHTHOCTb A R; p cosna-
naer ¢ Ty po

f111. 10. IMoxasaTe, 9TO KaXk/aoe W3 CJAELYIOUWHX YCIOBHH JT0OCTATOUHO
L5 OMHOPOJIHOCTH JJeKCHYECKH pa3MeuelHOro f3hKa:

a) Bcakmil Knadc, MOPOXKAEHHLIH ceMeACTBOM, NOpOXKJaeTcs MOGLIM
CeMelCTBOM, ¢ HHM TepeceKaloluMcs; :

6) BCAKHH Khace, TOPOMIEHHHIA ceMelCTBOM, NHOpOXKAaeTcs jwoboh
OKPEeCTHOCTBIO, ¢ HHM Nepecekalouiefics;

B) BCAKHE KJACC, NOPOKAEHHBIH OKPECTHOCTBIO, MOPOMKAAETCA Jlo-
6bIM CEMEHCTBOM, C HHM IepeceKalomuMcs;

r) BCAKME KJ4ce, NOPOXKIEHHBI OKPECTHOCTBIO, IOPOXKAaercs Jlio-
6ofi OKPECTHOCTBIO, C HHM Tlepecekakoulefics.

fIIL. 11. SsnsieTca i QOCTATOUHBIM YCJOBHEM OJHODPOXHOCTH JIEKCH-
yecKH PAa3MeYeHHOrOo f3LIKA NONapHOe HerepeceueHHe DA3JHUHLIX KJac-
cOB, MOPOKASHHBIX CeMeHCTBAMH (WM [OPOXKIEHHBIX OKPECTHOCTSIMH,
WiIH JIOOBIX)?

AL 12. Tlyers (V, L, T} — nekcuueckn pasMeueHHBIN Asbik. [loka-
3aTb, 4TO:

a) cumoan! x,y & V Toraa u TObKO TOT[a NPHHALICKAT OLIOMY
npuseleHHOMY Kjaaccy, korfa mo6eit smeMent I'(X) B3auMosameluaey



342 3AMEIIAEMOCTh

C HeKOTOpHM ajeMeHTOM I'(y), u ofpatio (onpenenenne U. WU. Pepsauna
[PeBauu 1967, ctp. 159]);

6) Henycrtoe NOAMHOXeCTBO V TOIZa M TOMBLKO TOTHA ABJASETCS MPH-
BEJIEHHBIM KJacCOM, KOTNA OHO MOXKeT GbiTh NOJIYYeHO M3 KJACCOB, MNO-
POIKJEHHBIX CeMeACTBaMH, ¢ MOMOILIBIO ONepalHii MepeceyeHHsT ¥ BHIYHTA-
HHf, H HAKaKOe HemycCTOe MHOXECTBO, NPeJACTaBHMOE TAKHM 06pa3oM, He
SIBJISIETCS €I0 COGCTBEHHON YacThIO.

MIL 13. TTokasaTh, yt0 AJ5 JIOGOTO JIEKCHYECKH PA3MEUeHHOro S3bi-
ka (V, L, I):

a) L-npousposmas sKBMBaJEHTHOCTb AJs OTHOUIGHHS <IpHHALMTe-
¥KaTb OJHOMY NPHBEIEHHOMY KJacCy» COBHAAAeT C TL,'i‘ [PeBaun 1967,
crp. 159]);

6) 5TO OTHOLIEHHE SBASETCA YKpPyNHeHHeM Sr TOrLA H TOJLKO TOI-
na, koraa (V, L, I') opsoponen [Pessuu 1967, ctp. 160].

"BUBJIHOTPA®HUYECKHE 3AMEYAHUS

K raase 1.

[loustne nopoxpanomed rpammatuke Beeseno H. XoMckum
[Chomsky 1956, 1957, 1959 (a) *), 1963). (Poncrpennoe noHaTHe «10J1Y-
TY3BCKOH CHCTEMBI» PaccMaTPHBAJOCh B TEOPHH AJArOPHTMOB W PaHbIlie —
cM., HanpuMep, [Kleene 1952]**).) YIM xe Bmesenn mousatua HC-rpam-
MaTukH, B-rpammatnku m A-rpaMMaTHKR (cM. yKasaHHEE BHIE pa-
Gotor; H. XoMckuii mosbayercsi TepMHHAMH «rpaMMaTHKH Kaacca l» pas
HC-rpammatug, «rpaMmariku knacca 2» 1as B-rpaMMaTeK H «rpamMma-
THKH Knacca 3» ansi A-rpamMmaTek). Perynsipurle BrIpax<eHHS BBeJeHbI
C. Kaunu [Kleene 1956]. .

K raase 2.

Curnanusupylomue (GYHKUMH — AETEPMHHHPOBAHHEIX  BHUMC/ICHHI
BeefieHsl B 50-x rr. T. C. LlefituHEM (He omyGaukoBaHO; cM. [SIHOB-
ckas 1959, crp. 44, Tpaxteubpor 1967, crp. 9]) u HesaBUCHMO
B. A. Tpaxrten6porom [Tpaxrenbpor 1956]. O6mas Teopus CHrHagusH-
pYoOIEX GYHKUHA AeTepPMHHHPOBAHHBIX BBIUHC/IEHHH — IepeHoC ee miedt
Ha cJayyall TpaMMaTHK COCTaBJIieT OCHOBHYIO uacTb cojepxanus § 2.1 —
nocrpoeda M. Buomom [Blum 1967]. BpeMeHHAst cl0oMHOCT M eMKOCTb
Ajis IpaMMAaTHK OblTH BBeJeHH — NOJ BiMsAHHeM Hueir B. A, Tpaxre-
6pora — B [Fnagkuit 1964 (), 1966]. ITousiTua aesoft u npaBoi ryGHHE
BocxoAaT K paGorte B. Murse [Yngve 1960], monsTue aKTuBHON eMKO-
et — K pa6oram Mapn Katpun Huremn [Yntema 1967] u B. Bpefinepaa
{Brainerd 1967]; B ofwgm Bume mnoCiexHee MOHATHe copMyuposato
9. I. Crouknm [Crouxwn 1969]. Ilonsitwe pasbpoca BBefcHO B [Tnan-
kuft — Idukoscknit 1970]. JleMMa o cuemnennn foxasana mas HC-rpam-
matuk B [[nmamxmit 1964(B)] m pacmpocrpanena ma o6muil cayuafi B
[Book 1969]. Teopema 2.1 mokasaHa Ansi uyacTHOro cayuast B [[Cnankui
1963(8)]. Teopema 2.2 npuuamnexur P. Byky [Book 1969]. Teopemsr 2.4
H 25—2aTo nspecturie Teopemnl I'. C. Lleiitnna (cM. [Smosckas 1959,
crp. 45, TpaxtenGpor 1967, crp. 152]) u M. Pa6una [Rabin 1959 *EE),
Tpaxrenbpor 1967, crp. 194] u3 TeopHm ca0xKHOCTH BbIYHCJIEHHUH, nepe-

*) Ota paboTa CONEPKUT HETOUHOCTH B ONpEleNCHUAX, BIOCHEI-
CTBHU 3aMeueHHbie H Hcnpapyennnle K. Uyanxom [Culik 1965). :

**¥) B pycckoM nepesofe SToft KHHIH — «noJaycucreMa Tya»
(crp. 340).

**%) B aT0il paGoTe HeT KOKa3aTenbCTBA,
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HeceHHBle Ha cuayuall rpaMmatuk. [Ipusonumele HaMm HOKa3aTenbCcTBA
3THX TeopeM IO CYLLECTBY 3aHMCTBOBaHBl M3 kuurd [Tpaxreafpor 1967].
Vizyuenuio BpeMeHHOH CJIOXHOCTH rpaMMaTHK NOCBsAmeHa KHura [Book
1969].

K raase 3.

ITonsTHe JepeBa BbIBOJA BOCXOJKT K OCHOBOIOJAraioMM padoram
H. Xomckoro [Chomsky 1956, 1957, 1959(a), 1963]. Emy :e npu-
HaJJIeXXaT TMOHSATHe HEYKOPAuuBalOilefl TrpaMMaTHKH H . TeopeMa 3.1
[Chomsky 1959(a)]. Teopema 3.2, B HeCKONBKO HHOH (opMe, AOKa3aHa
B [Kuroda 1964]. Ipyroe I0oKa3aTeAbCcTBO CyeCTBOBAHUA JJIS BCAKOH
rpaMMaTHku 0e3 pacTsaKeHHs sKBuBageHTHOH eit HC-rpammartngu (moJo-
JKEHHOe B OCHOBY JlOKasaTejbcTBa TeopeMbl 35) 6o gauo B [[nankuh
1963(B)]. Teopema 3.3 orMeuesa B [[nagxkui' 1966]. (ddderrusnasn)

3aMkHyToCcTh Kjaacca HC-s13bIKOB OTHOCHTE/IBHO IlepeceueHHs . J0Ka3aHa |

. HeaaBHcHMO B Tpex paGorax [Landweber 1963, I'nanxkui 1963(s), Kuroda
1964]. TeopeMa 3.7 nokaszana B [[nankuit 1964 (8)]. Mcnonpsosanuas B ee
Jl0Ka3aTeJbCTBe TeXHHKa C/Ief0B HE3aBHCHMO paspaboTaHa — NpHMeHH-
TeJbHO K JeTepMHHHPOBAHHBIM MamunaM Tolopuura — B. A. Tpaxren-
6porom [TpaxtenGpor 1964], SI. M. Bapaaunem [Bapsmunn 1965], M. Pa-
6usoM [Rabin 1963], ®. Xeunu [Hennie 1965]. Jlemma 3.2 npunamiexur
tbakruueckn B. A. TpaxrenGpory [Tpaxten6pot 1964]. Ilpumep, anaJo-
ruudbid npuMepy 1 u3 § 3.4, Obi1 BmepBele moctpoed P. [lapukxom
[Parikh 1961]. TIpuMepm omuoctoponnux HC-rpaMMaTuk, BLIBOASLIMX 33
npefensl knacca b-A3bikoB, ObLIH yKasansl nesasucumo JI. Xedincom
[Haines 1965]*), JI. I'. Camo#iaenko [Camoinenxo 1968] u U. I'asenom
[Havel 1969]. Teopema 3.8 nokasana JI. Xefiucom [Haines 1969, 1970].

K raase 4.

Ocnopuble ¢akTe Teopun B-s13biKOB 6bIM  BIepBHE CHCTEMaTH-
3UPOBAHBHl — H MHOTME M3 HMX BIeDBble MOJyuYeHH — B cTaThe' [Bar-

Hillel — Perles — SRamir 1961]. B Hefi comepHTCA OPAKTHYECKH BCe .

usnoxennoe B §§ 4.1, 42, a taxxe Teopema 4.5 (u HekoTophe APY-

THe DPe3yJAbTATHL,  KOTOpule OyAyT oTMeuedbl Huxe). Doabiryio poab B -
pagsutHu TeopHH DB-sseikoB  cerpasna pa6ora P. Ilapuxkxa [Parikh -

1961]**), B KOTOPOfi BBEeNeHO MOHATHe OJHO3HAYHOCTH A3LIKA H VKa3aH
IIePBhll [IPHMED HEOAHO3HAYHOTO GECKOHTEKCTHOrO A3hKA (IpHMep 3 H3

§.4.4); ram xe nokaszana Teopema 4.6. Teopema 4.7 mokasaua B [[nag-

kuii 1965(6)]. Teopema 4.8 Bnepshe onyGankosana, suamMo, B [Schein-
berg 1960]; ona mmeercs raxxe B [Bar-Hillel — Perles — Shamir 1961].
Heopnosuanocets B-asnikos maywanacw B [Ginsburg — Ullian 1966], rage
AJSl BaXKHOTO B NPHIOKEHHSX Cyyas OrpPaHHYeHHHX A3LIKOB (CM. yripax-
HeHHe 5.32) nosyueHo HEOGXOJHMOE H AOCTATOYHOE YCJOBHE HEOLNO3HAM-

HOCTH (COOTBETCTBYIOU{HE PE3YABLTATH . H3JMOKeHb. Takxke B [Ginsburg -
1966, ra. 6]). Ilousitue MII-Mammum BBemeno H. Xomckum [Chomsky -

*) O cymecTsoBan#y NMpHMepd, NOCTPOSHHOrO B AHCCEPTAILHH [Hai-

nes 1965], asTopy crano ussectHo u3 pykonmcn [Haines 1970], mo6esio
npucaandofi emy JI. Xefincom B konue 1970 r.

**) Ilpenpuut, BROC/eACTBHH- NepeReyataunst B [Parikh 1966].
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1962] *); um xe gorasana teopeMa 4.9 [Chomsky 1962, 1963]. Brocaen-
CTBHM 3Ta TeOpeMa HeCKOJbKO pa3 I[epefoKashiBasiach, B YaCTHOCTH
P. 3By [Evey 1963] u I. C. LlefitunniM (He ony6aukoBaHo). KoHcrpyk-

_IHH, HCHOJb3yeMble N5l €€ JM0Ka3aTeJbCTBA B HaCcTOALEeA KHHre (JIeM~

Mbl 4.12—4.14), naBeaunt ugeamn 10. A. Wlpeiinepa, B. B. Bopuesa u

‘M. B. Xomsrosa [Ilpeigep 1969, Bopies — Xomsxos 1970] u JI. C. Mo-

aunoft [Moxmna 1970]. HerepmunupoBanusie MIl-mamunel BnepBoie pace
cmorpen M. Hlioruen6epike [Schiitzenberger 1963}, oun usyuanuce Takxe
C. T'muabyprom u .- I'peitBax [Ginsburg — Greibach 1966(6)] u
A. §1. HNukosckum [dukoeckuit 1969]. Teopus B-a3bikoB noceaweHa

. xHura [Ginsburg 1966).

K raase 5.

Koneunrle aBTOMaThl B sBHOR (opMe [OABepraioTcsi cHCTeMa-
THYECKOMY H3YueHHI0 ¢ 50-X IT. (HX Ha3blBAIOT TaKKe <IOCJeNOBa-

- TeIbHOCTHBIMH MallHHaMH», «aBToMaraMH Mypa-Muau»); ofHaKO B He-
- ABHOM BHJle OHH PacCMAaTPHBAJHCh H pPaHblle B TEOPHH AJTOPHTMOB (ro-
-M0BKa Mauinibl ThIOpHHTA 1O CYIEcTBY OpeAcTaBiseT coGol KOHeuHb

asroMar; cM. [Turing 1936—1937]) u B Teopun uudopmam+u (cM., Ha-
upumep, [Shannon 1948] **)). Teopema.5.3 B HesRHOM BH/Ie yCTaHOBJeHA
I0. T. MexBeznesniM [Menseges 1956}; B sBHOA hopMe Bnepsble omy6au-
kosaHa B [Rabin — Scott 1959]. Peryaspunie aswikn sBefenn B [Kleene
1956]; TaM xe oTMeuena (addexTHBHAS) 3AMKHYTOCTb KJAcca peryJsap-
HBIX fI3LIKOB OTHOCHTEJbHO OCHOBHBIX CHEpaluil M JOKA3aHa Teopema, 1o
cylilecTBy coBnajpaiomas ¢ teopeMoii 5.6. Teopema 5.7 snepsule nossu-
Jach, no-sugumomy, B [Myhill 1957] u [Nerode 1958). Uayuenmo OA-

‘rpaMMaTeK nocBsiiena  paGora [Chomsky — Miller 1958).  JInueftnbie
‘rpaMmMaTukn BBelleHH B [Schiitzenberger 1961], meranuuefinbie — nubo B

TOlt ke paboTe ***), au6o B [Chomsky 1963] u [Chomsky — Schiitzenber-
ger 1963]. MIl-mMamuHsl ¢ orpaHuyeddbM uncaoM mosoporos u OAEB-

‘rpaMMaTHKH u3ydaaucs B [Ginsburg — Spanier 1966]; B sTOit paborte
" nexasaHlnl TeopeMmul 5.11 u 5.12,

K raase 6.

Kateropnanbibie rpaMMaTHKM [DOSIBHAHCh —SHAUATEJBHO —paubliie
BCeX IPYTHX THNOB (OPMANbHLIX I'PAMMATHK; OHH OLiM BBeleHH B pa-
6orax C. Jleconesckoro [Leéniewski 1929] u K. Afinykesuua [Ajdu-
kiewicz 1935] u npenﬂasﬂﬁxsa.rmm IJISL ONIMCAHMA CTPYKTYpH dopManb-
HBIX A3bIKOB MaTeMaTHKH. Mcnosb3oBaTh KaTeropuambHble rpaMMaTHKH
1A MOAENHPOBAHHA eCTeCTBeHHHX f3blk0oB npedtoxun Y. Bap-Xumen
[Bar-Hillel 1953]; on e nocraBia BONPOC O B3AUMOOTHOIIEHHH MeXIY
KaTeropuanbHHIMH IpaMMaTHKaMH H B-rpaMMaTnkaMu, Kotopulit 6bl1 pe-

*) CxoaHble KOHCTPYKUHH HCHOMBb30BAJNCh paiee, Ha HedoOpMalib-
HOM YpOBHE, B TEOPUM NPOTPaMMUPOBAHHSA — cM., HanpuMep, [Burks —
Warren — Wright 1954, Samelson — Bauer 1960].
**) Crp. 313 pycckoro nepemosa.
***) ABTOp He HMeJ BO3MOXKHUOCTH ¢ Hell O3HAKOMHTBHCA, npHBo-
AuMble 31eCh CBEJCHUS O Hefi 3auMcTBOBaHB! H3 [Gross — Lentin 1967].
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men X. Taidpmauom [Bar-Hillel — Gaifman — Shamir 1960] *). Toaz-
Hee JIpyroe JokasaTeJbcTBo TeopeMbl X. [afibmana o6 sKBHBadeHTHOCTH
KaTeropuasJbHbX IPaMMaTHK ¥ B-rpaMmaTtuk 6euio mano A. S, Tukos-
ckum u JI. C. Moaumuon [[lukoBckuit—Monnuna 1968] **). B macrosmed
KHHTe H3naraerca (c psagoM MoaubHKauMil) MepBOHAYANbHOE NOKa3a-
TenbctBo X. afipmana ***), Teopema o HopMmambHOR (opMe HoKasaHa
Meitnofi Tpefibax ([Greibach 1965]; apyroe, Gosee mpoctoe AoKasaTess-
crBo cM. [Greibach 1967]). ITpocThie fOMUHALHOHHBIE TPAMMATHKH (rpam-
MaTHKH 3aBucuMocTedl) BBeflensl JI. Xeficom [Hays 1961]. Hx cassp
¢ B-rpammarukamu Gbuia m3yuena B pabore X. Taidmana [Gaifman
1961] ****), rne noxasana TeopeMa, 6imakas K TeopeMe 6.5. B TIPHBONH-
MOH 3fech dopme sra Teopema gada C. SI. Purunagosbim [Duruanos
1968]; nM e BBeleHO MOHSTHE CTeNeHH FPAMMATHKH (M CTEleHH CHCTEMb
cocrapagomux). JloMHHALMOHEbE IPAMMATHKH OGIIEr0 BHAa BBeNEHH
M. W. Beneuxum [Beseuxnit 1967). 3anaume B-a3bKoB ¢ mOMOHIBIO
HOPMaJbHEIX CHCTEM ypapHenu#t npemnoxeno C. T'uua6yprom u I'. Paii-
com [Ginsburg — Rice 1962], ¢ noMompio (OpPMajbHLIX CTENEHHDIX ps-
mos —M. Iloruenbepxe [Schutzenberger 1959, Chomsky — Schiit-
zenberger 1963]. Teopema 6.7 BuepBLie omy6IHKOBaHA, KaXeTCH, B [Chom-
sky — Schiitzenberger 1963].

K raase 7.

Teopems 7.1 u 7.2 B HesBHOM BHAe (aKTHUECKH cojiepxKarca
B [Yngve 1960); B sBHOK dopme Teopema 7.1 BIePBLIE H3JI0XKEHA, BH-
zumo, B [Lpetinep 1966]. Teopema 7.4 mpumagnexut . II. Crouxomy
[Crouxmi 1969]. Teopema 7.5 nokasana C. TuuaGyprom u 3. Crenbepom
[Ginsburg — Spanier 1968]; s sroit xe paGore BIIEPBEIE YKa3aHbl IpH-
Mepe! B-A3bHIKOB cKOsib YrofHO 6OMBIION AaKTHBHOH E€MKOCTH H bB-s3bika,
He ssnstomerocs OAE-a3bikoM (IpH STOM CYIIeCTBEHHBIM oB6pasoM muc-
No/b30BaHbl pedysbTarsl pabGorwl [Yntema 1967], rae, B wacthoctn, mo-
CTpoeH npuMep b-s3wika, He mnpuHainexamero 3aMHKaHMIO Kjacca
JMHEAHBIX A3BIKOB OTHOCHTENBHO MO/ACTAaHOBKH). Te e peaysbrarth noJy-
YeHBl He3aBucuMo B [[lukosckuit 1972 (a, 6)] apyruM cnocoom — ¢ mo-
MOIIBIO BBEJIGHHOrO B STHX Ke pPaGoTax NOHATHSA TYCTOTH (TaM Ke HO-
KazaHa JsemMa 7.2). IlpuBonuMoe HaMH [d0Ka3aTelbCTEO TeopeMu 7.5
BOCNPOH3BOAHT BO BCEX OCHOBHBIX HYePTaX pACCyXKJeHHs H3 pabor
A. 5. Mukosckoro; orrynma. xe Bast (c HEKOTOPBIM BHI0M3MeHeHHeM)
npuMep 1 B § 7.2. [Tousatre caMoBcTaB/eHus U JeMMa 7.3 uMeroTcs yxKe
B [Chomsky 1959(a, 6)]. Teopema 7.6 (nokazaunas aBTOPOM B mpolecce
paGoTHl Haf KHHMOH) NIpemcTaBaser co6ofi OTBeT Ha BOMNpPOC, HOCTaBJjeH-
usiit C, SI. durnanopnim.

" N

) B sToii ke paGore, Buaumo, BIePBLIE MOSABHJIOCH Ompejese-
HHE KaTeropHaJbHON TDAMMATHKH B NDHHATOR ceffuac dopMme, 'a Takke
CaMblifl TEPMHH «KaTeropHa/bHAsi TPAMMAaTHKA»,

s i i

) B 1966 r. X. Talipman B ycrHOl Gecene coo6uuus aBTOpPY, UTO
STa TeopeMa Gbia fokasada Takxke H. XomcxkuM. Onsako n JauTEpPaTYpe
ynomﬂaﬁun 0 nokasarteqbctBe H. Xomckoro obuapyxuts we yAaJa0Ch.

) Hoxasateascteo A, S, Juxosckoro u J1. C. MonuHo# cy-
LMECTBEHHO NpOINe, HO ONHPAETCH Ha TEOPeMYy O HOPMAJBHOR dopwme.
ABTo*p**c*qen Gonee eCTECTBEHHBIM OBPATHHIN MOPALOK H3MOKEHHA.

) Tlpenpunr, nepeneuaTaHHbfi BIOC/IEACTBHH B [Gaifman 1965).
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K raase 8.

Ipo6aeMa pacnosHaBaHHs caMONPHMEHHMOCTH MAauIHHH ThIOpHHTA
AIBUNACh OJNHO M3 NEePBbIX AJTOPHTMHUECKHX INPOG/eM, AJIs KOTOPHIX
6ouia mokasana  HepaspewmMocth  [Turing  1936—1937].  Teopema
Pajica Takxe npeAcTaBaser co60ll ONHMH H3 KJACCHYECKHX DPe3yJabTaToB
reopun aaropurMos [Rice 1953]). IlokasatenbcTsa Hepacrno3HaBaeMOCTH
B kaacce HC-rpaMMaTHK 0yCTOTH M KOHEUHOCTH $3BIKA, a TaKXKe Hepas-
pemnMocTH npoGneMbr skBuBasieHTHOcTH HC-rpaMMaTuk npHBeAeHH B
[Chomsky 1963] (co cchiikoii Ha HeonyGaukosaHHywo samerky C. Ulafin-
6epra). Hepacnosnasaemocts GeckoHTekcTHOCTH B Kaacce HC-rpamma-
THK ykazana O, Ilamupom [Shamir 1962]. Teopema 8.3 nokasana B
[Tnaaxuit 1964 (6)]. HepacnossasaeMocts B kjgacce OB-rpaMMaruk
CBONCTB $I3blKa HMETb IYCTOE H KOHEUHOe JAonojHeHne H Obitp OA-fA3bI-
KOM, a Takxke Hepa3pellnMOCTb NpoG/eMbl 3KBUBAJEHTHOCTH B-rpamma-
THK ycraHoBaeun B |[Bar-Hillel — Perles — Shamir 1961] ¢ noMouisio
teopeMel [locta (cM. ympaxkuenue 8.14). Texumra nporokosos (aeMMa
8.5) nmpemnoxena B [[nmamkuit 1965(a)] (u Hesasucumo B [Hartmanis
1967]). HepacmosnaBaeMOCTb HeoAHO3HAyHOCTH D-f3BIKOB J0OKa3aHa He-
sapucuMo B [Cnagkuit 1965(6)] u [Ginsburg — Ullian 1966] *). Teo-
pema 8.5 ycranmosneHa (B Heckosbko uHoli ¢opme) Il Ipeit6ax [Grei-
bach 1968]. Hepa3spemwnMocTb AJs GECKOHTEKCTHBIX H JHHERHBIX SA3LIKOB
npobJjeM paclo3HaBaHHS 3aMellaeMOCTH, B3aNMO3aMeMmaeMOCTH H KOH-
¢urypaumi goxkasana B [Cnaaxuii 1965(a)).

K npuaoxenno 1.

[TonaTHe CHCTEMB! COCTABMASIOMMX BOCXOAMT X TIPaMMATHYECKOA
TPajMIHK aHTJIMACKOTO SI3HKAa M aMePHKaHCKOMY CTPYKTYpajiusMy
(«aHan¥3 0O HENOCPEACTBEHHHM COCTABASIOHM»; cM. [Bloomfield
1933], [Harris 1961] u B ocobeunoctu [Wells 1947]). Ilomsatus cre-
[eHH JIEBOTO M NIPABOTO BEeTBJAEHHS HAYT OoT pabGoTet B. Huree [Yngve
1960]; cTporo QopManbHO 3TH NOHSITHA BIeEPBHE BBEJEHB, BHAHMO,
B [Bar-Hillel—Kasher—Shamir 1963]. Tlousitme cTeneHH rHesfoBanus
BeefeHo H. Xomckum [Chomsky 1961]; mbl mosbsyeMcsi 9TdM NOHSATHEM
B BHJou3MeHenHOf popMe, NauHOf B [Bar-Hillel — Kasher — Shamir 1963]
(sra dopMa He paBHOCHJbHA NepsoHauanbHO@l). IlousiTHe Aepesa cHH-
TAKCHUECKOTO NMOJAYHHEHHS BOCXOLHT K PYCCKOM IpaMMaTHUYECKOH Tpauu-
IIMH; B ABHOM BHJIe OHO BIePBHle NOSIBHIOCH (KAK YacTb HEKOTOPOro
6osiee caoxHoro nousitus) y JI. Tenwvepa [Tesniére 1959]. Unen, npusen-
Ide K MNOHATHAM [POEKTHBHOCTH H cna6ofi NPOEKTHBHOCTH, BliepBhie
6bin — B HeapHoB (opMe — Buickazanpl I'. C. HefituanM (cMm. [Lled-
tiH — 3acopuna 1961]) u mesasucumo K. Xapnepom u [. Xeficom [Har-
per — Hays 1960]. B siBHOM BHIe 9TH NOHSTHS BBENH, HE32aBHCHMO APYT
or apyra, U. Jlecepd [Lecerf 1960};M. Y. Beneuknii [Beneuxuit 1961]
n C. . ®urnanos [Purnanos 1962]. (O6menpuusteie cefiluac dhopmyan-
POBKH, NMPHBOAHMHE H B HacTosillell kHure, npudagiexart C. 5. durua-
Josy.) TlpoekTnsHOCTb H3yuanack ¢ GHOPMAJBHON H JIMHIBHCTHYECKON TO-
yeK 3peHHd, B yacTHOCTH, B [Beneukuft — puropsu — 3acnasckus 1963],

*}) Conepkanue 3TOH cTaTbH U3JOKeHO Takke B kumre [Ginsburg
1966] (ra. 6).
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[dpefisun 1963], [Mopaauckas 1967]. Onucannwit 8 § I11. 3 crnoco6 ycra-
HOBJIEHHH COOTBETCTBHS MEXIY CHCTEMaMHM COCTABJSIOUNX U AePeBbAMH
nofunHenust ykasad B [[lagyuepa 1964] (B HedopManbHOM BuIe; dopma-
JAH30BaHHoe u3noxenue — B [[naaxuii 1966]).

K npunoxennuwo IL

Hauano teopun samemaeMocTd Owbiio monoxedo paGoroit [Kyna-
runa 1958]. B sroil paGote ObLI0, B UACTHOCTH, BBEJEHO MOHATHE KOH-
¢urypanun, Onpefenenyie KOHGUrypalMH, H3J0XKeHHOe B HACTOsLEN
KHHTE, — OCHOBaHHOE Ha TeX XKe HIesdX, UTO ¥ NepBOHAYAJNbHOE Ompene-
nsenve O. C. Kynarunoit, HO He paBHOCH/IBHOe eMy, — AaHo B [[agkuit
1963(a)]; Tam e BBeJeHEl NOHATHA KOH(UIYDALHOHHBIX XapakKTepH-
CTHK H KOHEYHO XapaKTepH3yeMoro si3blka M nogyyeHbl teopems [111.1
w I1I1. 2 *). Eule 0AHO BHAOH3MEHeHMEe NOHATHS KoHQHrypauuu G6vLI0
npennoxeno- M. Hosorunim [Novotny 1965(a, 6, B)]. Jluersncruueckas
KpuTHKa KoH(urypaunnosnoil Mojesnu uMeercs B [[lagyuesa 1965], crumy-
JIHPOBAHHOE B 3HAUHTEJNBHOH CTEeNeHH 3TOH KPUTHKOM , pacipocTpaHeHnHe
MOHATHA KOHQHrypauHH Ha <«a3blKM JepeBbeB» — B [lllep6akosa 1971].

Bce ocuosubie nonstus § I1I1.3 BBemens: B [Kynaruna 1958]; tam ke’

nokasanbl TeopeMpl I111. 3—ITII. 6. AsreGpanueckoe u3joxellde 3THX Mo-

HATHA W pesyabratoB Oeuio fano [. H. Jlewcknm [Jlenckon 1962]**) u

M. Hosotubim [Hosotuwit 1965]. Ilpusenennsie kjacce 6ulaH BBeAeHE
(mox mmetem «nogkaaccos») Y. V. Peszunmm [Peaun 1962, 1967]. Aua-
JU3UPYIOUHM MOJeasAM MNOcBAllleHa kuura [Marcus 1967], ux auareucru-
H4eCKHM TpHIcKeuusM — [Pessun 1967).

*) llpu nouumaHuM -KOHQHUrypauMii B CMBICJAE [EPBOHAYANBHOTO,

ONpeJeNEHHA 9TH TEOPEMbl HE MMEIOT MecTa.
**) Ha sisbike aarepel OHHADHBLIX OTHOIIEHHH (cM. Takxke [llpeit-
aep 1970]). .
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ckoM cMmbicae) 15

— HuTepaunoHHO-aHHefnb 173

— KOHEUHO XapaKTepHayemblli 322
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