TEOPHS BBIYUCJIMTEJIBHBIX ITPOLIHECCOB H CTPYKTYP.
JIabopaTopnas pabora 1.
O01IHe 0CO0EHHOCTH SI3BIKOB MPOrPAMMHPOBAHHS H TPAHCISITOPOB.
Ilenb padoThI: H3YUUTh OCOOEHHOCTH TPAHCIIATOPOB SI3bIKOB MPOrPAMMHUPOBAHHSI.

Kparkue cBenenus.

S3BIKH TPOrpaMMHUPOBAHHUSI JOCTATOYHO CHJIBHO OTJIMYAIOTCS OPYr OT Apyra Mo Ha3HaueHWIo, CTPYKTYpe,
CEMaHTHUYECKOH CJIOKHOCTH, METOJaM peaJH3alldd. IJTO HAKJIa[ObplBaeT CBOU CHelU(pHUeCKHe OCOOEHHOCTH Ha
Ppa3paboTKy KOHKPETHBIX TPAHCIISITOPOB.

S3BIKH IPOrpaMMHUPOBAHHS SIBJISTIOTCSI HHCTPYMEHTAMH JJIsI PEIISHHUsT 3aaU B Pa3HbIX IPEAMETHBIX 00JIacTsIX,
YTO OMpeJesisieT CHel(pHKy HX OpraHH3alMH W PasiiHuMs 10 HA3HAUEHHI0. B KauecTBe mpuMepa MOXKHO MPUBECTH
Takue sI3bIKM Kak DopTpaH, OPHEHTUPOBAHHBIA Ha HayuHble pacueThl, C, NmpelHa3HAUEHHbIH [Ji1 CHCTEMHOIO
nporpammupoBanusi, IIposor, 9¢pheKTHBHO ONMUCHIBAIOMIMHN 3a1a4d JIOTHUECKOTrO BbIBOAA, JIMCH, UCMOIb3yeMbli 1Jist
PEKypPCHBHOH OOpabOTKH CIHCKOB. ODTH IpPUMEpPH MOXKHO HPONOJUKHTh. Kakmass W3 mpeaMeTHbIX oOJacTed
MpeIbsIBJISIET CBOM TPeOOBaHMs K OpPraHM3alldM caMoro si3pika. [103TOMy MOKHO OTMETHUTh pasHooOpasue ¢opm
TIpEJICTAaBJICHHs] OIEpPaTOpOB M BBIPAKEHHH, pa3inude B HaOope 0a30BBIX OMepanui, CHHXKeHHEe 9(P(EeKTHBHOCTH
MPOTPaMMHPOBAHHUSI TIPH PEIICHHH 3a1au, He CBS3aHHBIX C IMPEAMETHON 00J1acThio. SI3BIKOBBIE Pa3IHUMS OTPAKAOTCS
U B CTPYKTYype TpaHcaaTtopos. Jlucn u [Tposor vaiie BCero BHIMOJHSIOTCS B PEKUME HHTEPIIPETALMH U3-32 TOTO, UTO
WCMOJb3YIOT AMHAMHUYECKOE (POPMHPOBAHHE THUIOB AAHHBIX B XOAE BBIUMCJICHHH. [IJIsl TPaHCISTOPOB C sI3bIKA
®opTpaH XapaKTepHa arpecCHBHAsl ONTHMH3ALHS Pe3yJIbTHPYIOMEro MAIIHHHOTO KOJa, KOTOpasi CTaHOBHTCS
BO3MOKHOH Ojaromapsi OTHOCHTEJIBHO NPOCTOH CEMaHTHKE KOHCTPYKIMH sI3bIKa - B YaCTHOCTH, Oiaromaps
OTCYTCTBHIO MEXAHH3MOB aJIbTE€PHATHBHOIO UMEHOBAHHS MEPEMEHHbIX Uepe3 yKasaTesqu WIH CChbUIKH. Hamuuue xe
yKkasartesed B sisbike C nmpenbsBiseT crenrduueckue TpeOoBaHUs K THHAMUYECKOMY PacIpelesIeHHI0 TaMSsITH.

CTpyKTypa s3bIKa XapaKTEpH3yeT HEepapXHYeCKHe OTHOLICHHS MEKAY €ro IMOHSATHSIMH, KOTOpbIe
OIMUCHIBAIOTCS] CHHTAKCHYECKHMH MPABHJIAMH. SI3BIKH MPOrpaMMHPOBAHHUSI MOTYT CHJIBHO OTJIMUATBCS APYT OT JIpyra
MO OpPraHM3alldH OTJEJbHBIX MOHSATHH U IO OTHOMICHHUSIM MEXAYy HUMH. SI3bIK mporpammupoBanus PL/1 gomyckaer
MPOHU3BOJIBHOE BJIOKEHHE TponeAyp H (pyHKImH, Toraa Kak B C Bce (DYHKIWH HOJKHBI HAXOIUTHCS HA BHEITHEM
YPOBHE BJIOKEHHOCTH. SI3bIk C++ HOMyCKaeT OMMCaHHE NEPEeMEHHBIX B JIOOOH TOUKe MporpaMMsbl Nepes MepBhIM ee
HCTIONIb30BaHUeEM, a B [lackaiie mepemMeHHble JOJIKHBI OBITh ONpenesieHbl B ClieNHalbHON obsacTH onMcanusi. Eme
Jajnpie B 9ToM Borpoce uueT PL/1, KOTOpbH AONYCKAaeT ONMHCAHHE MEPEMEHHOH Mocjie ee UCHojb3oBaHus. Him
OIMHCaHUe MOKHO BOOOIIE OMYCTHTh U PYKOBOJCTBOBATHCS MPABIJIAMH, IIPHHSATHIMH [0 YMOJIUaHHI. B 3aBUCHMOCTH
OT MPHHSITOTO pelleHHs], TPAHCAATOP MOXET aHAJM3UPOBATh MPOTPaMMy 32 OAMH HJIM HECKOJIbKO MPOXOAOB, UTO
BJIMSIET HA CKOPOCTh TPAHCIISIIIKH.

CeMaHTHKa SI3bIKOB TPOTPAMMHPOBAHHSI H3MEHSIETCSI B OUEHb IMHPOKHX mpenenax. OHH OTIMYAIOTCS HE
TOJIBKO TIO OCOOEHHOCTSIM peajH3allii OTHEJNBHBIX ONEepaldif, HO W 10 MapagurMaMm MpOorpaMMHpPOBAHHS,
ONpeaessIiOIUM MIPUHLMITHANIbHBIE PA3JIHUMsl B METodax pa3paboTku mporpamM. Crienuguka peajusaldu onepanui
MOJKET KacaTbCsl KaK CTPYKTYpBl 00padaThlBacMbIX HNAHHBIX, TaK W MPABHJI OOpaOOTKH OJHHX M TeX e THIIOB
nmanHeix. Takwe s3pikM, Kak PL/1 u APL monomep:XHBAalOT BBHIIOJHEHHE MATPHUHBIX H BEKTOPHBIX OIEpaLHH.
BosnpmuHCTBO ke SI3BIKOB pabOTalOT B OCHOBHOM CO CKaJIsIpaMH, NPemocTaBisiss st oOpabOTKH MacCHBOB
MpOLe Ay PhI ¥ (PYHKIMH, HAITHCAHHBIE TTpOrpaMMHUCcTaMH. Ho Haske MpH BHITOJTHEHWH OTIEPAIMH CJIOKEHHSI IBYX LEJIBIX
grces Takue si3bikH, Kak C u [Tackamp MOTYT BecTH ce0sl HO-pasHOMY .

Hapsiny ¢ TpaaMIMOHHBIM TMPOLEAYPHBIM MPOrPAMMHPOBAHHEM, HA3bIBAEMbIM TaKXke HMIEPATHBHbIM,
CYNIECTBYIOT TaKHe MapagurMbl Kak (PYHKIHOHAIBHOE MPOrpaMMHpPOBAHHE, JIOTHUECKOE MPOrpaMMHUpPOBaHHE H
00BEKTHO-OpPHEHTHPOBAHHOE TPOTpaMMHUpoBaHHe. Haneochk, uTo B 9TOM psioy 3aHMET CBOE MECTO H IpeIjIoKeHHAs
MHOI0 NpoLEeLypHO-apaMeTpuyeckas napagurma mnporpammupoBanus [Jleranos2000] . CTpykTypa NOHATHH H
00BEKTOB SI3bIKOB CHJIBHO 3aBUCHT OT U30paHHOM MapagurMbl, UTO TAKKE BIUSIET HA peaTu3aluio TPaHCISITopa.

Jlaske OJMH U TOT ke SI3bIK MOXET ObITh peaJlM30BaH HECKOJBKHUM CIIOCO0aMHU. DTO CBS3aHO C TEM, UTO TEOPHSI
¢popMabHBIX TPAMMATHK JOITyCKaeT pa3lHyHble METOOBI pa3dopa OJHUX U TeX Ke MpenjiokeHuH. B cooTBeTcTBHH C
9THM TPAHCISITOPBI Pa3HBIMH CHOCO0AMH MOTYT MOJy4aTh OOHH H TOT ke pe3yibTaT (0OBEKTHYIO MpOrpaMmy) Mo
MEPBOHAYAIIBHOMY HCXOITHOMY TEKCTY.

Bmecte ¢ TeM, Bce SI3bIKH MPOTPaMMHPOBAHHST O0OJIAHAIOT PSOOM OOMHX XapaKTEPUCTHK U MapaMeTpoB. JTa
OOIIHOCTB OnpeesisieT U CX0KHE IS BCEX SI3bIKOB MPHHIUIIBI OPTaHU3alHH TPAHCISTOPOB.

1. SI3bIKM mpoOrpaMMHpOBaHHMs MpeaHa3sHaueHsl JUIs1 OOJIerYeHHsl NMporpaMMHpoBaHHsl. I109ToMy HX omepaTtopsl U
CTPYKTYpHI JaHHBIX O0Jiee MOMIHbIE, YeM B MAIIHHHBIX SI3bIKAX.

2. [ns TOBBIMEHWS] HATJISSOHOCTH IPOTPaMM BMECTO UHCJIOBBIX KOJIOB HCIOJIB3YIOTCSI CHMBOJIMUECKHE HITH
rpacduyeckue npeacTaBIeHust KOHCTPYKIHH sI3bIKa, O0Jiee yIO0OHbIe ISl KX BOCIIPHSITHS UEJIOBEKOM.

3. ns mo06oro si3blka orpeaesseTcs:

*  MHOXECTBO CHMBOJIOB, KOTOpPBIE MOKHO HCIIOJIb30BATh JMJIsI 3allFCH IPAaBHJIBHBIX Tporpamm (andaBuT),
OCHOBHBIC 9JIEMEHTHI.
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*  MHOXeCTBO MPaBUJIbHBIX TIPOrPaMM (CHHTAKCHC).
e "Cwmblcn" Kax0H NpaBUJIbHON NPOrpaMMbl (CEMAHTHKA).

He3aBucumo ot crienuHKH si3blKa JII0OOH TPAHCIATOP MOKHO CUMTATh (DYHKIHMOHAJIBHBIM NIpeoOpa3oBaTesieM
F, obecnieunBatomm ogHo3HauHOe oToOpaxkende X B Y, rae X - mporpaMma Ha HCXOJHOM sI3bIKe, Y - MporpaMma Ha
BBIXOAHOM si3bIKe. [loaToMy cam mpouecc TpaHCIHSIHMH (POPMaJIBHO MOXKHO MPEICTABHTh NOCTATOYHO IPOCTO H
MOHSITHO:

Y =F(X)

@opMabHO Kaxkgasl MpaBHJbHAs MporpamMMa X - 9TO IENOuYKa CHMBOJIOB M3 HEKOTOporo aiadasuta A,
npeobpasyemMasi B COOTBETCTBYIONIYIO €M [EMOYKY Y, COCTaBJIEHHYIO U3 CHMBOJIOB ajicaButa B.

SA3BIK MpOrpaMMHpPOBaHHs, Kak M J00asi CJIOXKHAS CHCTEMa, ONpEeNeJisieTCs Yepe3 HEepapXuio IOHSITHH,
3QIaI0IyI0 B3aMMOCBSI3H MEXIY €ro 9JIeMeHTaMH. OTH TMOHSTHSI CBSI3aHBI MEXIYy COOOH B COOTBETCTBHH C
CHHTAKCHUECKHUMH mpaBwiaMu. Kaxkmast U3 mporpamM, MoCTpOeHHAs TI0 STHM IMPaBHJIaM, HMEeT COOTBETCTBYIOIIYIO
HepapXHUYeCKyIo CTPYKTYpY.

B cBs3M ¢ 9THM 1S BceX SI3BIKOB M MX TNPOTPaMM MOKHO [OIOJHHUTENIbHO BBIACJHTH ClEAyoIHe olmye
YepThl: KaXIbIH SI3bIK JOJDKEH COAepKaTb MpPaBHJIA, IMO3BOJSIOMME MOPOXIATh IMPOrPAMMBI, COOTBETCTBYIOIIHE
9TOMY SI3BIKY WJTH PAcIlO3HABATh COOTBETCTBHE MEXIY HAIMMCAHHBIMH ITPOTPAMMAaMHK U 3aJaHHBIM SI3BIKOM.

C8s36  cmpyKmypsl npozpamMmsl € S36IKOM NPOZPAMMUPOBAHUS HA3BIBAEMCS. CUHMAKCUUECKUM
omobpasicenuem.

B xauecTBe mprMepa pacCMOTPHM 3aBUCHMOCTbh MEKAY HepapXHUECKOH CTPYKTYPOH U LEMOUYKOH CHMBOJIOB,
oTpeeISoeH clieayomee apudMeTHIECKOe BRIpaKeHHe:

a+(b+c)*d

B GonbIMHCTBE $I3BIKOB NMPOrPaMMHPOBAHHSI JaHHOE BBIPAKEHHE ONpENelisieT HepapXHio MpPOrpaMMHBIX
00BEKTOB, KOTOPYIO MOKHO OTOOpasuTh B BuAe AepeBa (puc. 1.1.):
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B KpyXKax MpeAcTaBJIeHbl CHMBOJIBI, HCIOJIb3yeMble B KauyeCTBE 9JEMEHTAPHBIX KOHCTPYKLMH, a B
NpSIMOYTOJIbHUKAX 3aJal0TCS COCTaBHbIE IOHSITHS, HMEIOIIHME HEepapXHYyecKyl0 H, BO3MOXHO, PEKYpPCHBHYIO
CTPYKTYpY. DTa HepapXusl onpenesisieTcsi C MOMOIIb CHHTAKCHUECKHX MPaBHII, 3aITHCAaHHbIX Ha CHEMAIBHOM SI3bIKE,
KOTOPBI Ha3blBacTCsl METasI3bIKOM (MOApOOHee MeETasi3blkh OyIyT pacCMOTPEHBI NMPH H3yUEHHH (POpPMasIbHBIX
IPaMMAaTHK):

<BBIpKEHHE> ::= <CJIaraemMoe> | <BbIpakeHHe> + <cjaraeMmoe>

<cyaraemoe> ::= <MHOXHTeJb> | <cyjaraemoe> * <MHOXHTEJb>

<MHOXHTEJIb> ::= <OyKBa> | ( <BBIpaKEHHE> )

<oykBa>:=alblcldlilflglhliljlkllImInlolplqlrlisitiulviwlxlylz

Ipumeuanue. 3Hax "::=" yuraercs Kak "91o ecTh". BepTukanpHas uepta "|" ynuraercs Kak "niaM".

Ecnmn npaBuia OynyT 3ammcaHbl MHa4e, TO M3MEHHTCS M HepapxXuyeckas CTPyKTypa. B kauecTBe mpumepa
MOJHO MPUBECTH CJIEAYIOIHE CTIOCO0 3aIUCH MPaBHIL:

<BBIpaXKEHHE> ::= <ONepaH> | <BbIpakeHHe> + < onepanj > | <BpIpaxkeHHe> * < onepaHp >

<omepaHm> ::= <OykBa> | ( <BbIpaKeHHE> )

<OykBa>:=alblcldlilflglhliljlkllImInlolplqlrisitiulviwlxlylz

B pesynprare cHHTaKCHUECKOro pasdopa TOro e apH(pMeTHYeCKOro BBIPAXEHHs OyIeT MOCTpoeHa
HepapxuuecKkasi CTpyKTypa, peAcTaBjeHHas Ha puc. 1.2.
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Crnenyer OTMETHTb, UTO HepapxXHyecKasl CTPYKTypa B OOmEM ciyuyae MOXET ObITb HHKOUM 00pasoM He
CBsI3aHA C CEMAHTHKOH BbIpaxeHHs. M B TOM M APYroMm ciiyuae MPUOPHUTET BBHIIOJHEHHS ONEepaluii MOKET ObITb
peajin3oBaH B COOTBETCTBHH C O6H.[Cl'[pI/IHﬂTblMI/I INpaBHJIaMH, KOrjga YMHOXEHHE NPEAMECTBYET CJIOKEHHIO (I/IIII/I
HaoOOpOT, BCe ONepalldd MOTYT HMETb OJHHAKOBBIH NPHOPHTET NpH JoOoM Habope mpasui). OgHako mnepsast
CTPYKTYpa SIBHO MOLAEPKHUBACT JAJbHEHIIYIO Peaii3alrio OOWENpPHHITOrO NPHOPUTETA, TOraa Kak BTopast OoJibiie
MOAXOIHT JJTsl PEasIM3aLMK OTePaLHi ¢ OTUHAKOBBIM NPHOPUTETOM H UX BBINOJHEHHIO CIIPaBa HAJICBO.

Ilpoyecc  HaxooxcOenusi  CUHMAKCUMECKOU — CMPYKMypsbl — 3A0AHHOU — NPOZPAMMbL  HA3bIBAEMCS]
CUHmMaKcuuecKu.m pa3oopom.

CuHTaKcHUecKast CTPYKTypa, NpaBWJbHAsl Ui OJHOIO SI3bIKa, MOXET ObITb OMMOOYHOH [yIsi APYyroro.
Haripumep, B s13pike @OpT NpHBEAEHHOH BbIpakeHHe He OyneT pacrnosHaHo. OfHAKO ISl 9TOTO sI3bIKa KOPPEKTHBIM
OyIeT SBISIThCSI OCT(UKCHOE BhIPAKEHHE:

abc+d*+

Ero cunTakcHyecKasi CTpyKTypa OIHMChIBAETCS PABHJIAMM:

<BbIpaKeHHE> ::= <OyKBa> | <omepaHa> <OMepaHa> <onepauus>

< omepanp > ::= < OyKBa > | < BhIpakeHHe >

< omepauus > =+ | *

<oykBa>:=alblcldlilflglhliljlkllImInlolplqlrlisitiulviwlxlylz

Hepapxuueckoe nepeBo, onpenessionee CHHTaKCHUeCKYI0 CTPYKTYpY, IPEACTaBICHO Ha pUc. 1.3.
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Ipyroli XapakTepHOH OCOOCHHOCTBIO BCEX SI3BIKOB SIBJSIETCSI MX ceMaHTHKa. OHa oOmpemesisieT CMBICT
OnepayH sI3blKa, KOPPEKTHOCTh OnepaHaoB. llermouku, vMemue OAMHAKOBYI0 CHHTAaKCHUECKYI CTPYKTYpPYy B
Pa3IMUHBIX SI3bIKAX MPOTrPaMMHPOBAHHSI, MOTYT Pa3jMYaThCs MO CEMaHTHKe (UTO, Harpumep, Habmompaercs B C++,
Pascal, Basic mist mprBeseHHOTO BhIIIe (pparMeHTa apH(METHUECKOTO BEIPAKEHHS).

3HaHHEe CEMAaHTHKH SI3bIKa TI03BOJISIET OTIEHTD €€ OT er0 CHHTAaKCHCA U HCIOb30BATh ISl MPeoOpa3OBaHHUs B
Jpyro# s3Ik (OCYIIECTBUTD TEHEPALMIO KOJA).

Onucanue CeMaHTHKU U paclio3HaBaHHE ee KOPPEKTHOCTH OOBIUHO SIBJISIETCSI CAMOH TPYHAOEMKOH U 0OBEMHOM
YacThI0 TPAHCISATOPA, TaK KaK HEOOXOAMMO OCYIIECTBHUTh MepeOOp M aHAJIM3 MHOKECTBA BApPHAHTOB JOITYCTHMBIX
KOMOHWHAIMH OTepanii | OTIepaHI0B.

O000mEeHHasT CTPYKTYpa TPAHCISATOPA

OOmue CBOWCTBA M 3aKOHOMEPHOCTH TMPHUCYIIM KaK pasjJM4HBIM SI3bIKaM IPOrpaMMHPOBAHMS, TaK H
TPAHCJSITOPaM C 3THX SI3bIKOB. B HUX NMPOTEKAIOT CXOXKHE MPOoLEecCh Npeodpa3oBaHusl HCXOAHOro Tekcta. He cMoTps
Ha TO, YTO B3aMMOJEHCTBHE 9THX IPOLECCOB MOKET OBITh OPraHM30BAHO PA3NHUYHBIM IIyTEM, MOXKHO BBIJCIHTDH
(yHKIMH, BBHINOJIHEHHE KOTOPBIX TPHBOAWT K OJWHAKOBBIM pesyibraTam. HasoBem Takue ¢yHKUHH dasaMu
Tporecca TPAHCIISIHH.



YuuThBasi CX0XKeCTh KOMITUJIATOPA H HHTEPHPETATOPA, PACCMOTPHUM (1)213131, CyHECTBYIOIIHE B KOMITHJISITOPE.
B Hem BbBIICIIAIOTCA:

1. @dasa 1eKCHYECKOTO aHaJIH3a.
2. @a3a CHHTAKCHUYECKOro aHaJI3a, COCTOSImMAs U3:
O  pacro3HaBaHHUSI CHHTAaKCHYECKOH CTPYKTYpBbI;
O CeMaHTHYecKOro pasdbopa, B Ipolecce KOTOpPOro OCYyWECTBIsieTcsl paboTa cC

TabJHIaMy, TMOPOXACHHE MPOMEKYTOUHOTO CEMAHTHUECKOTO NpPEACTABJICHHS HIIH
0OBEKTHOH MOJIEJH SI3bIKA.

3. ®asa reHepauuH KOAa, OCYIECTBIISIOMAS:
O CeMaHTHYECKHMH aHAJIM3 KOMIIOHEHT IPOMEXYTOUHOTO INPEJICTABIEHHS HIH OOBEKTHOH
MOJIEJH SI3bIKa;
0 TepeBOJ MPOMEXKYTOYHOTO MPECTABICHHUS HIH OOBEKTHOH MOZIEH B OOBEKTHBIH KOJI.
Hapsiny ¢ ocHOBHBIMH (pa3amu poLecca TPAHCIISIHHA BO3MOXKHbI TAaKKe OMOJTHUTENIbHbIE (hasbl:
2a. Paza HCCJICJOBAHHA U OIITUMHUIALUHU ITPOMEKYTOYHOTI'O MPEACTABIICHUS, COCTOAIIAsA U3:
2a.l. aHaJIH3a KOPPEKTHOCTH NPOMEXKYTOYHOTO NpeICTaBJICHHUST;
2a.2. ONTHMH3ALHUH IPOMEKYTOYHOTO MPEICTABIICHHUSI.
3a. ®aza ONTHMH3AUWH OOBEKTHOTO KOJa.

Hutepnperatop oTiaM4aeTcs TeM, 4TO (pasa TeHepauuM Koja OOBIYHO 3aMeHsieTcsl (hpa3oH SMyJISIHU
9JIEMEHTOB NPOMEXYTOYHOIO INpPEeACTABICHHS WM OOBbEeKTHOH Mopenu si3bika. Kpome Toro, B HHTepmperatope
OOBIYHO HE MPOBOJMTCS ONTHMH3ALMs MPOMEKYTOUHOTO IpPEACTABIEHHs], a Cpady e OCYIEeCTBISETCS ero
MY JISILIUSL.

Kpome 9TOro MOXKHO BBIOEJHTb EIWHBIH 1Js1 BceX (pa3 MPOLECC AHANM3a M HCIpaBJeHHE OMIHOOK,
CYIIECTBYIOIHUX B 00pabaThiBAEMOM HCXOJHOM TEKCTE MPOTrPaMMBl.

OO0o6meHHast CTpyKTypa KOMITWISITOPA, YUHTBIBAIOMAS CYIECTBYIOIME B HEM (hasbl, MPEACTaBJIeHa Ha PHC.
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Prc. 1.4, O BofneHHAR CTPYET A KOMIHILAT Opa.

OH COCTOHT U3 JIEKCHUECKOTO aHAJM3aTOpa, CHHTAKCHUECKOTO aHAJIM3aTopa, FeHepaTopa KOjAa, aHaIu3aTopa
omHnOOK. B mHTEpmperaTtope BMECTO reHeparopa Koja HCIOJb3yeTcsl sMynastop (puc. 1.5), B KOTOpbIH, Kpome



SJIEMEHTOB MNPOMEKYTOUHOIO MPEACTABJICHHA, MEPEAAI0TCA HCXOOHbIC OaHHBIC. Ha BbIXO SMYJIATOPA BbIAACTCS
pe3yiibTat BBIYHCJICHHH.

1T erroeeca
.I/-' CHIAE 0N OE,
T EACT AETIAROL 31
. TEECT HMCX OfH O
4— JlexcHyeckmit nperpamm:
dHa3aTop
1T erToeskca 16X 0 epa
v
Anamrzatop CHHTaK CHY ecKHE
DI[[HE oK dHAHIaTOop
I pomeessyT ouEoE
TIfEZACT AETEHEE
TIfN O AT D
C oobnmerrd ob —
onrsbiE A
H o ogerie
o INYIATOP [AHHBIE

Pesymerar sprmcm ermi

Pre. 1.5, Obofnredsad cTHYETYR A METEPITET AT 04,

Jlexcuyeckui aHaau3aTop (M3BECTEH TaKXkKe KaK CKaHEp) OCYLIECTBJISIET YTEHHE BXOJHOHM LEMOYKH CUMBOJIOB
M UX TPYNIHPOBKY B 9J€MEHTapHbe KOHCTPYKLHH, Ha3plBacMble JieKcemMaMHu. Kaxmast jekcemMa HMeeT Kjacc M
sHaueHre. OOBIYHO MpeTEeHIEHTaMH Ha pOJb JIEKCEM BBICTYMAIOT 3JIeMEHTapHble KOHCTPYKIHH SI3bIKA, HATIPHMED,
WICHTU(UKATOP, OEHCTBUTEIBHOE YHCJIO, KOMMeHTapui. [losyueHHble JieKCeMbl MEpefalnTCcsi CHHTAKCHUECKOMY
aHanuzatopy. CkaHep He SsBseTCsl 00s13aTeJbHOHM YacThio TpaHcisitopa. OIHAKO, OH TO3BOJSIET TOBBICHTD
a¢dexTHBHOCTD Mpolecca TpaHchasuuu. [logpoOHee NeKCHUECKHH aHaiu3 paccMoTpeH B Teme: "OpraHuzauus
JIEKCHUYECKOTO aHaJii3a'".

CHHTaKCHUECKHH aHaJM3aTOp OCYIIECTBISET pa3dop HMCXOOHOHW TPOrpaMMBbl, HCIIONB3YSl MOCTYTAIOIIHE
JIEKCEeMbl, MOCTPOCHHUE CHHTAKCHUECKOH CTPYKTYpbl MpPOrpaMMbl M CEMAHTHYECKHH aHaTU3 ¢ (POPMHPOBAHHEM
00beKTHOM Mopenu si3biKa. OOBEKTHAasT MOJENb MPEICTAaBISET CHHTAKCHUECKYID CTPYKTYpPY, HOIOJHCHHYIO
CEMAHTHUYECKHMH CBSI3SIMH MKy CYIECTBYIOLMMH MOHSATHSMH. DTHMH CBSI3SMH MOT'YT OBITb:

*  CCBUIKH Ha MepeMeHHbIe, THIIbI JAHHBIX U UMEHA MPOLenyp, pasMenaeMble B TaOJIHIaX HMEH;
*  CBSI3H, ONPEAECISIONIME NOCAEA0BATEIbHOCTD BbIIIOJHEHHS] KOMaH;
*  CBSI3H, ONpeAeIsIONIHe BIOKEHHOCTD 9JIEMEHTOB OOBEKTHOW MOJIENH SI3bIKA U IPYTHE.
Takum 00pa3oM, CHHTAKCHUYECKHHM AaHaJM3aToOp SIBJSIETCSI NOCTATOYHO CJIOKHBIM OJIOKOM TpaHCISITOpA.
ITosTomy ero MOXKHO pa3OHTh Ha CJIEAYIONIHE COCTABIISIONINE:
*  pacrnosHaBaTelb;
e OJIOK CEMaHTHYECKOI'O aHAJIH3a;
*  OOBEKTHYI0O MOJEeJb, HJIH IMPOMEKYTOUHOE MpPEICTABJICHHE, COCTOSINHE M3 TaOJWIbl UMEH U
CHHTaKCHUYECKOH CTPYKTYPBIL.
O0600menHast CTPYKTYpa CHHTaKCHUECKOTO aHAIHW3aTOpa MpHBeIeHa Ha puc. 1.6.
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Prre. 1.6, OBoBersan ox enda CRHTAK CHUECE OT 0 AHATTHS ATOpa

PacriosHaBaTenp mMmojyuaeT LENMOYKy JIEKCEM M Ha €€ OCHOBE OCYWIECTBISIET pa3dop B COOTBETCTBHH C
UCTIOJIb3YeMbIMH  TIpaBWJIaMH. JIekceMbl, TpH ycHemHoOM pasdope TpaBwil, TMEpefaloTcss CEMaHTHYECKOMY
AHAJTU3aTOPY, KOTOPBIA CTPOUT TabJMIy UMEH U (PUKCHPYET (pparMeHThl CHHTAKCHYECKOH CTPYKTYphl. Kpome sToro,
MeXKIy TaOJNHLIEH MMEH W CHHTAKCHUECKOH CTPYKTYpOH (DUKCHPYIOTCSI IOIOJHHUTEIIbHBIE CEMAaHTHUYECKHE CBSI3H. B
pesysbrate (popMHpyeTCsl OOBEKTHAasi MOAENb MPOrpaMMbl, OCBOOOXKIEHHAs] OT NPHBSI3KM K CHHTAKCHCY SI3bIKa
NporpaMMHpOBaHHsl. [JoCTaTOYHO YacTO BMECTO CHHTAKCHUECKOH CTPYKTYPBHI, MTOJHOCTBIO KOMHPYIOMEH HepapXHIo
OOBEKTOB SI3bIKA, CO3[AETCSI €€ YIPOUIEHHBIH aHaJIOT, KOTOPbIH Ha3bIBAETCS IPOMEKYTOUHBIM NPEICTABICHHEM.

AHanM3aTop OMMOOK MoJtyyaeT HHpopmMalHio 06 omuOKax, BOSHUKAMKX B PasIMUYHBIX OJIOKaX TpaHCISTOpA.
Hcnonp3yst nonyueHHyo HHGoOpMaLHio, oH (OpMHpPYET cOOOIeHHsl Mojb3oBaremo. Kpome 9Toro, maHHbI OJ0K
MOXET TIOMBITAThCSI HCIIPABUTh OMMUOKY, YTOOBI MPONOJKMTH pa3dop manpme. Ha Hero Takxke BO3maraioTcs
IOEHCTBHS, CBSI3aHHbIE C KOPPEKTHBIM 3aBEpUICHHEM NpOrpaMMbl B Cilyyae, KOrJa AAJbHEHIIYI0 TpPaHCIISILHIO
MPOJOJIKATh HEBO3MOKHO.

I'enepaTop Koma CTPOMT KOI OOBEKTHOH MaIlHHBI HAa OCHOBE aHajiuW3a OOBEKTHOM MOJENH WIH
MPOMEKYTOYHOTO TpelcTaBieHusl. IlocTpoeHHe Kojga COMPOBOXKIAETCS JOMOJHHUTENBHBIM CEMaHTHUECKHM
AHAJHM30M, CBSI3aHHBIM C HEOOXOOHUMOCTBIO TipeoOpa3oBaHHs OOOOIMEHHBIX KOMAaHI B KOIBl KOHKPETHOH
BBIUHMCIIUTEJIHOH MamuHbl. Ha 9Tarne Takoro aHajii3a OKOHYATEJIbHO OIpEAEsIsieTCss BOSMOXKXHOCTh peoOpa3oBaHus,
U BbIOMpaloTcsl 93¢pdexTHBHbIe BapuaHThl. Cama reHepaunusi Koja SIBJISIETCSl NMEePEeKOAUPOBKOH OIHHUX KOMaH[ B

IOpyrHe.

IIpuMep BHINOJIHEHHSI 3a1aHHSI.
IIocmpoums cunmaxcuueckuii anaau3amop 0as nowamus <udenmuguxamop>:
<HUnentudukarop>:: = <bykea> | < peHTH(pHKaTOp> (<mH(ppa> <OyKBa>).
Jlucmune npozpammel na asvike Turbo Pascal:
program identification;
const mlen = 20;
var ch: char;
id: array [l..mlen] of char;
idlen, i: integer;



procedure idd;

begin
ifchin[‘A’..’Z’,’a’..2,’0°..”9’] then
begin
idlen:=idlen+1;
id[idlen]:=ch;
read(ch);
idd
end;
end;
procedure ident;
begin
ifchin[‘A’..’Z’,a’..’2’] then
begin
idlen:=1;
id[1]:=ch;
read(ch);
idd
end;
end;
begin
read(ch);
idlen:=0;
ident;
write(‘Unentudukarop:’);
for i:=1 to idlen do write (id[i]);
readln;
end.

BapuanTbl 3anaHui.

1. TlocTponTb CHHTAKCHUECKHH aHAIH3ATOP U1l HOHSTHS <IPOCTOE_BbIPAKEHHE>:

<NpoCTOe_BBIPAXEHHE>:: =  <MpOCTOH_HAeHTHU(UKATOp> |  (<mpocToe_BbIpakeHHEe>  <3HAK_OMNepanua>
<IpPOCTOE_BBIPAKEHHE>).

2. IIposeputs, siBASIETCS JIM BBOJUMAsI ITOCIIEIOBATEIbHOCTh CHMBOJIOB <BEII_YHCIIOM>!

<BelI_YHCJIO>:: = <LEJIOe_YHCJIO>.<LEeJIOe_YHCJIO> | <uesoe_Yuciio>.<uesnoe_uucio_0e3_sHaka>E<nenoe_uucio> |
<uenoe_uncno>E<uenoe_uucno>

3. Hanucarp nporpammy, KoTopasi 1o 3alaHHOMY ITPOCTOMY JIOTHUECKOMY BBIPaKEHHIO BBIUMCIISIET €r0 3HAUCHHE:
<mpocToe_jnoruueckoe>::= true | false | <upenTH(HKaTOP> | NOt <MpocToe_sioraueckoe> | (KIpocToe_JIorHueckoe>
<3HaK_ONepayn> <IpoCTOE_JIOTHYECKOE>).

4. Hanwmcarp mporpammy, KOTOpasi IO 3aJaHHOMY IPaBHJIBHOMY NPOCTOMY JIOTHUECKOMY BBIPQKEHHIO BBIYHCIISET
3HaueHHe 3TOro BbpaxkeHHs. CuuTaTh, YTO 3HAYEHHS] MEPEMEHHBIX XpaHSATCs B MaccuBe value: array [‘a’...’z’] of
Boolean.

5. IlpoBepHTb, SIBISIETCS JIM BBOANUMAsI MOCJIEI0BATEIBHOCTD CHMBOJIOB <KOHCTAHTHBIM_BBIPaKEHHEM>:
<KOHCTaHTHOE_BBIPAKEHHE>:: = <nenoe_6e3_3Haka> | (<menoe_6e3_3Haka> <3HaK_onepanum>
<KOHCTaHTHOE_BBIPAKEHHE>).

6. Hammcatp mporpammy, KOTopasl MO 33JaHHOMY MPaBHJIbHOMY KOHCTAaHTHOMY BBIPQXEHHIO JIMOO BBIUHCIISIET
3HaUEHHE TOrO BhIpAKEHHsI, JIMOO nevataeT coolmeHrue 06 omubKe, eCii MPOUCXOAUT MEPErnoHEHHE B pe3ybTaTe
BBIUKCJICHHH, TO €CTh €CJIM 3HAUCHHE BBIPDAXKEHHS He NMPHHAIJICKHUT 3apaHee M3BECTHOMY IHAIa30Hy IOIMYCTHMBIX
3HAYEHHUH.

7. IlpoBepHTS, SIBISIETCS JIM BBOANMAs TIOCJIEI0BATENIBHOCTh CHMBOJIOB <CITHCKOM_IapaMeTpOB>:
<CIHCOK_TapamMeTpoB>:: = <mapameTp> [,<mapamerp>].

<mapameTp>:: = <UMs> | <OykBa> | <OykBa>.

8. IIpoBepHTh, COOTBETCTBYET JIM BBOJHMMAsI [TOCJIEAOBATEIBHOCTD CHMBOJIOB TTOHSITHIO <CKOOKH>:

<CKOOKHK>:: = <KpyrJible> | <KBaJIpaTHbIE>.

9. IlpoBepHTh, COOTBETCTBYET JIX BBOJMMAsI ITOCIIEJOBATEIbHOCT CHMBOJIOB TMOHSITHIO <CITHCOK_CITHCKOB>!
<CITUCOK_CIHUCKOB>:: = <CITHCOK> [;<CITHCOK>].

10. ITpoBepHTh, COOTBETCTBYET JIK BBOJHMASI TOCJIEJOBATEIbHOCT CHMBOJIOB MOHSITHIO <T€KCT>:

<TEKCT>:: = <IJEMEHT> | <3JIeMEeHT> <TEeKCT>.

11. IIpoBepuTh, COOTBETCTBYET JIM BBOANUMASI TIOCJIEI0BATEIBHOCT CHMBOJIOB TTOHSITHIO <CKOOKH>:

<CKOOKHK>:: = <KpyrJible> | <KBaJipaTHbIe>.



<Kpyriaele>:: = A | ((<Kkpyrible>) [<KkBaapaTHbe>]).

12. TIpoBepuTh, COOTBETCTBYET JIH BBOJHUMAS MTOCIIEIOBATEIFHOCTD CHMBOJIOB TOHSITHIO <CKOOKI>:

<CKOOKH>:: = <KpyrJible> | <KBaJlpaTHbIE>.

<KkBagpatHble>:: = B | ((<kBagpaTHbIe>) [<KpyTbie>]).

13. IIpoBepuTH, COOTBETCTBYET JIH BBOJUMAS MTOCIIEOBATEIFHOCTD CHMBOJIOB TIOHSITHIO <CITHCOK_CITHCKOB>:
<CIHCOK_CITHCKOB>:: = <CITHCOK> [;<CITUCOK>].

<CITHCOK>:: = <3JIEMEHT> [,<3JIEMEHT>].

14. TIpoBepHUTb, SIBASIETCS JIH BBOJUMASI TIOCJIEOBATEIBHOCTh CHMBOJIOB <KOHCTAHTHBIM_BbIPaKCHHEM>:
<KOHCTaHTHOE€_BBIPAKEHHE>: ! = <nesioe_0Oe3_3Haka> | (<uenoe_06e3_3HaKka> <3HaK_onepanun>
<KOHCTaHTHOE_BbIPa)XEHHE>).

<nenoe_0e3_3Haka>:: = <mudpa> [<uudpa>].

15. TIpoBepuTh, SIBISETCS JIH BBOAUMASI TIOCIEIOBATEIBHOCTh CHMBOJIOB <KOHCTAHTHBIM_BBIPaAKCHHEM>:
<KOHCTAHTHOE€_BBIPAKEHHE>: ! = <ienoe_0Oe3_3HaKa> I (<uenoe_06e3_3Haka> <3HaK_onepanuu>
<KOHCTaHTHOE_BbIPa)XEHHE>).

<3HaK_onepauuu>:: =+ | - | *.

16. IIpoBepHUTb, SIBISETCS X BBOAUMASI TIOCJIEIOBATEIBHOCTh CHMBOJIOB <KOHCTAHTHBIM_BBIPaKCHHEM>:
<KOHCTaHTHOE_BbIpaXEHHE>: ! = <ueJyioe_0Oe3_3Haka> [ (<uenoe_0e3_3Haka> <3HaK_ormepanuui>
<KOHCTaHTHOE_BbIPaKEHHE>).

<madpa>:=01112131415161718109.



