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BeepeHune

IIpucrynus x yreHnto Kypca « CuCTeMHOE TpOrpaMMHOe 0DecedeHue »
AJId CTYA€HTOB CIENUAJIBHOCTH «BBI‘-II/ICJII/ITG.TII)HI)IG MAaIlIUHbI, KOMIIJIEKCHI,
CHUCTEMBI U CETH», aBTOP C yAWBJIEHHEM OOHAPYXKHJI, 9TO JAOCTYIHAS JJIs
GOJIBIIMHCTBA CTYAECHTOB JINTEPATYPA [0 TOMY KyPCy KpaiiHe HeJ0CTaTOd-
HA 110 IIyOuHE pacCMATPUBAEMBIX BOIPOCOB B IPAKTHYECKOM IL1ane. Ecim
IIOCTPOEHHIO ACCeMOJIEPOB, PEIAKTOPOB CBA3€H U 3arpy34MKOB B HEH yie-
JdeTcd 40CTaTOYHO 60.)'[[)]1[06 BHHMAaHHE, TO, HAIIpDUMED, IIOCTPOEHUE KOM-
OUIATOPOB C A43BIKOB IIPOrPaMMHUPOBAaHUAA BBICOKOI'O YPOBHA PaCCMAaTPHUBA-
€TCd B OCHOBHOM C YHCTO Teopermyeckux mo3uruii. [Ipmuém caoKHOCTH
A HEKOTOpad 3allyTaHHOCTH, & TaK2Ke HeH36e)KHaH B YCJIOBHUAX ,ILe(bI/II.[I/ITa,
BPEMEHU NOBEPXHOCTHOCTH U3JIOKEHUI 3TOT0 MaTepHUuaia CHOCO6HI)I JINIITH
HABCEra OTOUTH y CTYIAEHTOB JKejIaHue pa3buparbcd B 9TOM Bompoce. Ta-
KOH TIOAXO0J[, KPOME BCErO MPOYEro, He MO3BOJIAET OPTraHU30BATH CKOJIBKO-
HEUOYIH cepbé3Hble 1abopaTopHBE PAabOTHL IO STOMY Pa3eiry.

I/I3BeCTHO, 49TO Ha CIIENUAJBbHOCTH ((HpI/IK.T[a,,ZLHa,H MaTE€MAaTHKa» YHUTA-
0TC4d CllenuaJibHbI€ KYPCHI, HOCBHHLéHHbIe T€OpUuH rpaMMATHK, a TaAKXKe Me-
TOAaM BBIIIOJTHEHUA JIEKCHYECKOIO U CHMHTAKCHYIECKOI'O pa.360pa, HUCXOOHBIX
CcTpoK mporpamm. /Jljg 3aKperieHwsi 3HAHUH CTYIEHTHI JAXKe BBIIMOJIHS-
10T J1ab0paTOPHBIE PAabOTHL, B KOTOPHIX TPEeOyeTCs MOCTPOUTEH KOMITUJISITOD
MIOAMHOXKECTBA KAKOro-inb0 S3bIKa 33JaHHBIME MeTomamu pasbopa. Og-
HAKO CKJIAQ[bIBAETCS BIEYATIEHHE, YTO, 3aIUTUB 1abopaTopHbIe pabOTHI,
OBIBIINE CTYJEHTHI Ha MPAKTHKE MPUOEraroT K WCIOJb30BAHUIO MOJIYIEH-
HBIX 3HAHUHN KpaﬁHe PeaKO U HEOXOTHO. C.TII/IH.IKOM YK CIIOXKHBI B peaJjin-
3aIUU W OTJIQJKE THU AJITOPUTMBI.

Crioxkunach mapaJoKCaIbHASA MPAKTUKA. 1Ipu HEOOXOAMMOCTH pa3pa-
00oTaTh HPOrpamMmy, HACTPAMBAEMYI0 KOMAHIAMU, 3aMUCAHHBIMEA B (ail,
HOTAIUI0 KOMAHJ CTAPAIOTCHA YIPOCTUTH A0 MPEAesd. JacTo 3TO yHpo-
LIEHNE NPUBOIUT K AOCOIIOTHON HEYMTAOENBHOCTH, 9YTO B CBOIO OYEDEIb
CIIOCOOHO MOPOXKAATH OUIMOKH MIPH KCILTyaTanuu mporpammsel. [Iporme-
Iypa ke BBOIA W pa3b0opa JAHHBIX BCE PABHO MOJIYyYAETCHd TPOMO3AKON u
HE3ALUIIEHHON OT PAa3/IMYHBIX OMMUOOK KaK MPOrPAMMHBIX, TAK U OMIHUOOK
B HCXOAHBIX JAaHHBIX.

Mexay Tem, emé B cepemmue 70-x romoB XX Beka B pamkax OC
UNIX 6pun pa3zpaboTaHbl HHCTPYMEHTAJBHBIE CPEACTBA IPOrPAMMHUCTA,
MO3BOJIAOIIAE Pa3pabaATHIBATh MPOrPAMMBI JIEKCHIECKOTO M CHHTAKCHIE-
CKOro pa3bopa, uMest TOJIBKO ODIIUE IPEICTAB/IEHUS O TEOPUH IPAMMATHUK.
DT0 reHepaTop mporpamm Jsekcmaeckoro pasdbopa LEX u remeparop mpo-
rpamm cuHTaKcH4Ieckoro pazbopa YACC. ITocnenuuit mmeer emié ogHO HA-
3BaHUE — KOMIUJIATOD KOMIHUJIATOPOB. HOJ’ILBYS{CI) 9TUMU CPEACTBaMWU,
MOXKHO 6€3 0c000ro Tpyga CTPOUTH AOCTATOYHO CJIOXKHBIE BXOIHBIE S3bI-
KH ymnpasiieHus paboToil m HACTPOiku mporpamm. WX MOXKHO € ycmexom



MPUMEHSTh W JJId HOCTPOEHUS TPAHCISITOPOB C HEMPOIEAYPHBIX SA3BIKOB
IPOrPaMMUPOBAHUS.

Bo3moxkHOCTH M3yYeHNS U, TJIABHOE, IPUMEHEHUS STUX CPEICTB CAEp-
KHUBAIOTCS IBYyMs 00CTOATENIbCTBAMHU. BO-TIEPBBIX, 3TU CPEACTBA HE BKJIIO-
4aroTcd QUpMaMu-pa3pabOTINKAMU B PACIPOCTPAHEHHBIE CUCTEMBI IIPO-
rpammMupoBanusa. Hanpumep, komnunarop a3bika Cu ¢pupmer Borland or
BepCUHU K Bepcum CHabxKaeTcd BCE 0oJiee M3OIMPEHHBIMEA CPEICTBAMH Pa3-
paboOTKM HPUKIAJHBIX HPOrPAMM THIA KOMIMISTOPA PECYPCOB mMid OOb-
€KTHO OPUEHTUPOBAHHOM 000s10uku pa3paborumka. OHAKO 3TH CPEaCTBA
HY2KHBI CKOpee JIJId YIPOIIEeHUs COIVIaCOBAHUSA CO3JaBAaeMOil IPOrpaMMeI C
cucreMHbIME mHTepdeiicamu, 4eM ajig yopolueHus co6CcTBeHHO pa3pabor-
KU Oporpammel. B orpoMHOM 4ucje ciriydaes 0€3 9TUX CPEACTB OUYEHb AKe
MOXKHO 060WTHCh. A BOT mpOrpaMMbl, MO3BOJILIOIAE TIPOTPAMMHUCTY OBI-
cTpee CO3JATh CMBICJIOBYIO YaCTh IPOrPaMMBI, ObLin Ob1 OYeHb HyKHBI. HO
HMEHHO UX B IOCTaBKY W HE BKJIIYAKT. JTO 3aMEYAHWE MOXKHO OTHECTH
MPAKTHAYIECKH K J1I000i hupme-pa3pabOTINKy CUCTEM IPOrPAMMUADPOBAHMS.

Bo-BTOpEIX, KpaiiHe peaKO yHaércsd yBHAETH B JINTEPATYpPE MOAPOO-
HOE ONHCAHWE NPUEMOB M METOAOB CO3MAHUS IPOrPaMM C MOMOLIBI0 Pac-
CMATPUBAEMBIX UHCTPYMEHTAJIBHBIX CPEACTB. Yale BCTPEYaeTCd OIMCa-
HEEe O0IUX MOAXOIO0B, COMPOBOXKIAEMOE JINOO MPUMUTUBHBIM, JIU00 3ayM-
HBIM npuMepoM. Hu TO, HU Ipyroe He CmOCOOCTBYET HPOSICHEHUIO BOIPOCA
O NPABHJIHHOM HCIOJIB30BAHUU 3TUX CpeacTB. Ho maxke Takwe MCTOYHUKH
uadopManun B HAmKX OubauoTekax — OOJIbIIAST PEIKOCTD.

B nacrosimem yue6HOM m0oCOOME ABTOP MPEAIPUHSI HONBITKY COOPaTh
BOEAMHO Pa3bpPOCAHHYIO IO PA3HBIM KHUrAM CIPABOYHYIO M y4eOHYIO MH-
dopmaruio o npakrudeckom ucnons3oBanuun YACC u LEX. Ilpu stom
mocobme He MPETEHAYET HA TEOPETUYECKYH) WJIM TEXHUYECKYIO MOJIHOTY.
W3 kypca Teopum rpaMMaTHK IaETCS TOJIBKO CAMBIH HEOOXOIUMBIH MUHU-
MyM noHaTuil. He npuBOommTCH Tak>Ke MCYEPHBIBAIOIIAS JOKYMEHTAIWS
HA PacCMaTpUBaeMoe mporpaMMmuoe obecneuernme. OaHAKO 00mMI 00BHEM
MaTepUaJIa JOIXKEH 0DECIEUNTD CTYIEHTAM BO3MOXKHOCTD BHIMIOJIHEHUS HE
TOJIBKO IPAKTUYECKUX U JaOOPATOPHBIX pabOT, HO M BO3MOXKHBIX KypPCO-
BBIX IPOEKTOB O gucnuiuiaHe «CucreMHOE mporpaMMHOe obecnedeHues.
AsTop HameeTcs, 9T0 Oyaylue HHKEHEPHI IPH YTOM MOJIYYaT MPABUAIBLHOE
NIPEACTABJIEHAE O BO3BMOXKHOCTIX HHCTPYMEHTAJIbHBIX CPECTB NPOrPDaMMU-
pOBa,HI/IH n 6yﬂyT B rQa,.)'II)HeI?IIJ_IeM C yCHeXOM HpI/IMeHHTb ux aJjid peIHeHI/IH
HE€ TOJIBKO y'—Ie6HbIX 3a4a4.

Bce npuBogumbIe B HaCTOsIIEM YI€OHOM OCOOMH IPUMEDHI IIPOrPAMM
OBUIM NPOBEPEHBI HA HMPAKTUKE W NOJXKHBI paborars. He Bce mpumepsr
SIBJISIOTCS ONTHMAJIBHBIME C TOYKH 3PEHUA OBICTPOAEHCTBUS Wil 3aHUMA-
emMoif mamMaTu. ABTOp CTPEMHIICH HPeXk/Ie BCErO K MPUMEPAM IPOrPaMM,
KOTOpBIE ObLM OBl C MEUHEMYMOM KOMMEHTAPHEB MOHATHBI CTYIEHTAM, HE



BiageonmM a36ikoM CH B COBEPIIEHCTBE.

Bcé ke mpeamosaraeTcsi, 9T0 YUTATEN yKE UMEIOT HAYAJIHHOE MIPEI-
craByieHue O a3bike nporpamvupoBanus Cu. IlosTomy cobcTBeHHO A3BIK
B HACTOLAIIEM y4eOHOM mOCOOMM HE PACCMATPUBAETCH. 3HAHUE YK€ A3BIKA
Cu++ 119 u3ydeHuns u NPaKTAIECKOTO UCTIOMb30BAHUS MATEPUAIIA KHUTH
He Tpebyercs.

Bo usbexxaHue myTaHUIBI C IEPBOUCTOYHAKAMHE, H3IOXKEHNE TEOPETH-
YECKOr0 MaTepuaa Beaércs npuMmenuTesbHO K pabore na OC UNIX. Dro
MPEXKIE BCEro KacaeTcs uMéH (ailioB, reHepupyemMbix B pe3ysbrare pado-
o1 LEX 1 YACC. Onrako ¢ TO9K# 3peHnsi aBTOPA 9TO HE JOJI?KHO BBI3BATH
Cepbé3HbIX MpobieM mpu paboTe ¢ ONMCHIBAEMBIMA HHCTPYMEHTAJIbHBIMA
cpeacrBamu nog ympasiaeauem OC MS DOS. Asrop co3HaTeabHO OCTa-
HABJIMBAETCH HA OCODEHHOCTAX peaju3anmii mporpamm B MS DOS Tonb-
KO B CJIy4ae PE3KOr0 PACXOXKJIEHUS WX IPUHOUNOB (DYHKIMOHUPOBAHUS C
UNIX peammsamumamun. Yo kKacaercs camMux mHporpaMm yacc @ lex, TO
OKa3aJI0Ch, 9TO MOCKOJIBKY UX MCXOJHBIM TEKCT HamuCaH Ha, a3bike Cu, 1O
neperectz ux B OC MS DOS 065110 1e10M HECKOJIBKAX MUHYT.

B nmacrosmem yueOHOM mocoOuu npuwHSATA CIEAYIOIIEes CHCTEMA 000-
3Havenuii. [IponucHbIME OykBamMu OGO3HAYAIOTCS WHCTPYMEHTAJIHHBIE
cpencrBa B nesoM, Hampumep YACC. CoenumanbHeIM mpu¢TOM OPHBO-
JIATCS HA3BaHMS KOHKPETHBIX mporpamm u (aiiyioB, Hampumep: yacc,
syntax.c. O6o3nauenue GailyioB ¢ COOTBETCTBYOIMMHA CHENUADUAKATAAMA
maérca 0OBYHBIM MWPU(TOM, HAIPUMED YaCC-IPOrPAMMA.

ITockoneky OC MS DOS saBnsierca 6Gosnee nOCTYynHOM i MIpPaK-
THYECKOro mcnoJsib3oBanus cryaenramu, dem OC UNIX, a rTakxke mo-
CKOJIbKY ONUCHIBAEMbIE MHCTPYMEHTAJIbHBIE CPEACTBA OBLINM HEPEHECEeHbI
B OC MS DOS, aBTop BCce mpuBoguMbIeé B y4eOHOM IOCOOHMH HPOrpam-
MbI npoBepss umeHHO B cpexe MS DOS. na rparciagamun ¢ a3sika Cu
mpu 3TOM OBLIa MCIOJIb30BaHA, CUCTEeMa mporpammupoBanus Turbo C 2.0
dupmer Borland. 9ta ke cucrema 6511a n36paHa aBTOPOM U JJIST OPraHH-
3anuM CTYAEHYECKUX J1abopaTopHbIX pabot. [losromy B Hacrosmem yueb-
HOM 1OCOOmm 0COOEHHOCTSIM €€ (DYHKIMOHUPOBAHUS YAEJISTETCI 3aMETHOE
BHUMAHUE.

Marepuan yueOHOro mocobmust pa3Memés mo rjaaBaM Cleayoumm 00-
pa3om. I'masa 1 mocBsieHA BBEJEHUIO B TEOPHIO rpaMMAaTHK. B Hell mpu-
BOOATCA OHpeﬂeJ’IeHI/Iﬂ OCHOBHBIX TepMI/IHOB, 3HaHUue KOTOpI)IX HeO6XOﬂI/IMO
JJisd IOHUMAHUA HOCJIerQyIOIIlI/IX rJjiaB.

TnaBer 2 w 3 TOCBAIIEHB WHCTPYMEHTAJIBHBIM CPEACTBAM MPOTPAM-
vupoBauusg, coorBeTcTBeHHO YACC u LEX. OHu npusBaHbI CIIyKUTh [JId
qurareseil BBeJEHUEM B pabOTy € 9TMMH F€HEPATOPAMHM, & TAKXKE UIPATH
POJIb CIPABOYHBIX PYKOBOZACTB IO 3THM CpeicrBaM. [lpu mepBoM dreHUn
KHUTW HET HEOOXOAMMOCTH m3ydaTh uX noapobxo. Jlydme Bo3Bpamarscs



K HOM [JI9 Pa3bgaCHEHUsS BONPOCOB, BO3HUKAOIIUX [IPU ITEHHH MOCIELY-
FOIUX TJIaB.

Tlocnenyromue riaaBel MOCBSAIIEHBI CO3LAHUIO MPOCTOTO M ITOJIE3HOIO
BBIYHCJIATENHHOTO CPEICTBA (KAJbKY/IATOPa BBIPAXKEHWH) U HOCTEHEHHO-
My HApAIIUBAHUIO €ro Bo3MOxKHOCTe#. K KoHIYy yuebHOrO mocobusi pac-
CMATPHUBAEMBIH KAJIbKYIATOP IPEBPAINAETCS B HHTEPIPETATOP SA3bIKA [JIS
BBIYUCJIEHAS CJIOXKHBIX BBIPA’KEHUI.

T'taBer 4 u 5 WOCBAIIEHBI CO3MAHWIO MPOCTEHMIIEr0 KaJIbKyIsSTOPa C
nomompi0 YACC u HEKOTOPBIM HPOCTBIM €ro A0paboTKaM, & TAKKE Opra-
Hu3anuu 006paboTKm OmuboK.

B rnaBe 6 paccmarpuBaeTcs emé OJHO HHCTPYMEHTAJIbHOE Cpej-
CTBO, NpeJHA3HAYUEHHOE JJI ABTOMATH3AIMK PAa3JIMYHBIX PaboT B CUCTe-
me, MAKE. B uwacTHOCTH, paccMaTpuBaeTcs BONPOC 00 aBTOMATH3AIUH
OPOUEAYPHl TPAaHCHANUU u COOpKH pabodell mporpaMMsbl, COCTOSINEH u3
HecKOuIbKUX (aitnos. [aBa He mpereHAyeT HA POJb COPABOYHOIO PYKO-
BogcrBa 10 MAKE. HekoTopsie A0NOJHUTEILHBIE BONPOCHL UCIOJb30Ba-
Huga MAKE paccMaTpuBarTCa B MOCIEAYIOMAX TNIABAX IO MEpe BO3HUK-
HOBEHHS HEOOXOMUMOCTH.

B rnaBe 7 k pa3paboTke KaJbKYJATOPa MOAKJIIOYAETCS TE€HEpaTOp
LEX. T'emepupyeMslii UM JIeKCUYUECKHUIl aHAJIM3ATOP 3aMEHSET HCIOJIb30-
BaBLINICA [0 STOro, HAMMCAHHBIM BpYy4YHyI0 HA a3bike Cum.

T'naBa 8 nocBsieHa BBEIEHNUIO B KAJIBKYJISITOP BO3MOXKHOCTH PaboTaTs
C IMEHAMHM II€PeMeHHBIX IPOU3BOJIBHOM JINHBI, & TAKXKE NpeAOIpeneaéH-
HBIMHM KOHCTAHTAMH U BCTPOEHHBIMH MATEMATUIECKUMU (DYHKIUSIMHU.

B rnaBe 9 BeImOIHSIETCH IIEPEXOZ, OT HEMMOCPEACTBEHHOIO BBIYHACICHUS
BBIDAXKEHMH B mpouecce pa3dbopa K TPAHCILIMHA HA HPOCTYI0 MALIMHY C
MOCJIEAYIOIIUM BBITOJIHEHUEM MOJIYIEeHHON MAITHHHON NPOrPAMMEL.

I'naBa 10 mocBsmeHa JOMONTHEHUIO SI3BIKA KAJbKYJISTOPA YIPABJISIO-
UIMHU CTPYKTYpPaMH.

B riaBe 11 paccMmaTpuBarOTCa HAMpaBjIeHAS JAJIbHEHIIEr0 Pa3BUTHSI
BO3MOXKHOCTEH KaJbKyIaTOpa U €ro CIocoboB pean3anuu.

B mpunoxkeHuax umraTenu HAUAYT MONOTHWUTENbHYIO WH(POPMAIHIO,
[IpeAHA3HAYEHHYIO JJIS KeJIAIOUUX OmpoOOBaTh ONMCAHHBIE CPEACTBA HA
MPAKTHKE.

IIpusnoxenune 1 copep:KUT MOJIHBIE TEKCTHI JBYX Pa3pabOTAHHBIX B
y4ebHOM nmocobum nporpamm: calcda u calc6.

B npunoxkenun 2 npuBeseHO KPATKOE PYKOBOACTBO IOJIH30BATEIS IO
SA3BIKY KaJbKyJIsaTOpa calc6.

B npumoxenmu 3 maroTca 3a4aYd HA CAMOCTOSTENBHYIO JOPAOOTKY
KQJIBKYJIATOPa. BOIBImHCTBO 33129 GBLIO B3STO aBTOPOM 13 [1], HO ecTh
U OPUTMHAJIBHBIE. 33aJa9u Pa3bUTHI HA TPYIOBI, COOTBETCTBYIOLIUE TJIa-
BaM OCHOBHOM 4YaCTH HOCOOWS, IIOCJIE IPOYTEHHUS KOTOPBIX MMEET CMBICI



OpuCTynaTh K ux peuennio. Cpeau 3aad €CTh TAKWE, PElIEHHe KOTOPBIX
TPHBHAJILHO M TPebyeT OT mporpamMMmmucTa juums ycumausoctd. OupHako
JlJIsi MHOTHX M3 NPUBEJEHHBIX 337124 HET OJHO3HAYHBIX pemennit. Crymen-
THI JOJI?KHBI CAMOCTOSTEIHHO BHIOpaTh U 0DOCHOBATH CHOCODOBI pelleHus
TaKUX 337ad.

IIpunoxenne 4 1aéT KPATKYI0 HCTOPHIECKYIO CIPABKY 00 M3y4aeMBbIX
HHCTPYMEHTAJIBHBIX CPEACTBAX IPOrPAMMIUCTA.

B npuioxenun 5 npuBopmrcs cBopHas wHGOpMAIMs O KOMAHIAX
rparcasnun u cbopku nporpamm B OC UNIX u cucreme nporpammupo-
Banus Turbo C 8 OC MS DOS.

B npunoxenun 6 manbr agpeca B cetu Internet, mo KOTOPBIM MOXK-
HO TIOJIYYUTH JOCTYH K COBPEMEHHBIM CHCTEMaM IPOTrPAMMUPOBAHUS IS
pasmuunasx OC, comepzKaluX NpeACTaBJIeHHBIE B HACTOLINEM I0CO0UH HH-
CTPYMEHTAJIBHBIE CPEACTBA [IPOrPAMMUCTA.

ABTOp BEIpazkaer 6;1arogapHOCTDh 3aMECTHTEIIO 3aBeAyero Kade-
pO¥i BBIYHCIATEIBHON TeXHWKH MOCKOBCKOIO IOCYAAPCTBEHHOIO YHHBED-
cucrera neca 1. H. KynakoBoil 3a OKa3aHHYIO NOAJEPKKY H IIOMOIIb B
H3AHAU KHATH.



[nasa 1
OcHoBbI Teopun rpammaTuk

1.1. OcHOBHble NOHATKS

BBemém HECKOJIBKO TEPMHUHOB, KOTOPHIMEH OyaeM B JajbHEHIIEM mHO-
CTOSIHHO IOJIb30BATHCH.

AndaBut — 310 s11060€ MHOXKECTBO CHMBOJIOB. lloHSATHE CHMBOIIA
HE ONpEeNEeNdeTcsd. 3aMeTHM, OJHAKO, CPa3y, YTO BCE CHMBOJIBI MBI OymeM
MOPA3AENATh Ha TEPMHHAJBHBIE I HETEPMHHAJIBHBIE.

ITemouka cMMBOJIOB — HEKOTOPAs MOCJIEA0BATEIHHOCTH CAMBOJIOB.
Hanpuwmep, nociaenoBarensHOCTH CUMBOJIOB 1, 2, 3 obpa3yer nenouky 123.

3amaauMCca MHOXKECTBOM CUMBOJIOB E u 0003HauuM uepe3 F* MHOXKE-
CTBO BCEX BO3MOXKHBIX IIEIIOYEK U3 IJIEMEHTOB MHOXKECTBA F.

A3BIK — 3TO MOAMHO2KECTBO F™.

IIpumepsl S3BIKOB: pPYyCCKUHM, S3bIK ApU(METHYECKUX BBIPAXKEHHUH,
a3bIK nporpaMvupoBanusg C. Z3BIK MOXKHO 3aJaTh PA3JMYHBIME CIIO-
cobaMm: MEpPEYMCIAB BCE BO3MOXKHBIE IEINOYKH; HAIKCAB MPOrPAMMY-
PaCIO3HABATENb, KOTOPAsd MOJIYy9IaeT HA BXOJ, MEMOYKY CUMBOJIOB U BBIIAET
OTBET «Z1a», €CJIM [EMOYKa, MPUHAIJIEKUT A3BIKY, U «HET»> B MPOTHBHOM
CIy9ae; ¢ MOMOINBI0 MEXAHU3MA MOPOXKIEHAS — TPAMMATHUKH.

3alaHe TpaMMAaTHUKHU OIPEIesaeTcd KaK 3aJaHue 4eTBEPKH, CO-
cTodIneit us:

— MHOXKECTBA TEPMHUHAJbHBIX CHMBOJIOB;

— MHO2KECTBa HeTepMI/IHaJII)HbIX CI/IMBOJIOB;

— MHO2>KECTBa Hpa.BI/I.TI BBIBO A (Hpa,BI/I.TI HOI[CTa,HOBKI/I);

— HaYaJIbBHOT'O CHUMBOJIA.

TepMUHAJIIBHBIMA CUMBOJIAMHY UJIX IIPOCTO TEPMUHAJIAMY HA3BI-
BAIOTCS CAMBOJIBI, COCTABJIAIOIINE CJIOBAPDH A3BIKA.

HeTepMuHAIBHBIMU CHUMBOJIAMU (HETE€PMUHATIAMM) HA3BIBAIOT
CHUMBOJIBI FPAMMATHKY, KOTOPBIE B COOTBETCTBUHY C IPABUIAMHU [IOACTAHOB-
KH MOTYT OBITh 3aMEHEHBI Ha HEKOTOPHIE IEMOYKH CHMBOJIOB.

Kaxmoe mpaBmiio BBIBOA IPAMMATHKH 330a6T HEKOTOPYIO IIOL-
CTaHOBKY, KOTOPYI0 MOXKHO IPUMEHHUTD JJIS MOJYy9IEHUS OTHOH MENOYKH
cuMBOJIOB u3 npyroi. Ilpu 9TOM JieBasi 4aCTh OPABUIIA OLPEIEISIET HEKO-
TOPBIf HeTepMEWHAT*, a TpaBag — CaMy 3Ty MOACTAHOBKY.

TTocnegoBaTeIbHOCTS MOACTAHOBOK, C MOMOIIBI0 KOTOPOR W3 HAYAJIb-
HOT'O CHMBOJI3, FPAMMATHKH IIOJIy9Ia€TCI HEKOTOPAs [EMOYIKA, HA3bIBAETCI
BBIBOZIOM JTO# NENMOYKH.

Takum 06pa3om, HaYaJbHBIA CHMMBOJI — 3TO HEKOTOPBIH CIIEIHAIb-
HBIM 00pa30M 3a(pUKCHPOBAHHBIA HETEPMHUHAJ, U3 KOTOPOrO OCYIIEeCTBIIs-
IOT BBIBOJ, BCEX MEMOYEK S3BIKA.

* DTO CIpaBemIMBO HE ISl BCEX KIIACCOB IPAMMATHK.
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JanuMm Teneps OmpenesieHHE A3BIKA, C TOYKHM 3DEHUS 3aJaHUS €r0
TPaMMAaTHUKOMH.

HA3BIK — 5TO COBOKYIHOCTH BCEX IENOYEK TEPMUHAJIBHBIX CHUMBOJIOB,
KOTOPBIE MOXKHO BBIBECTH U3 HAYAJBHOT'O CHMBOJIA, TIOJIB3YACh IPABUIAMU
MTO/ICTAHOBKH.

B pmanpueiimem 6Oymem BCe TepMHWHAJIBHBIE CHMBOJIBI 0D0O3HAYATH
CTPOYHBIMU JIATUHCKUMY OykBamu, HanpuMep: a, b. Bce HeTepMmuHaIbHBIE
CUMBOJIBI — HpOHI/ICHI)IMI/I JIATUHCKUMHA 6yKBa,MI/I njan CJI0OBaMH, 3alluCaH-
HBIMHE B yIJIOBbIe CKOOKH, Hanpumep: W, <popmyma>. llemoukn cuMBOIOB
(BKuIIOUAKOIME, BO3MOXKHO, ¥ TE€PMUHAJIbHbBIE, N HETEPMUHAJBHBIE CUMBO-
Jibl) OyzeM 0603HAYATH IPEYECKUMU OyKBaMu, HAIIPAMED X.

Jns 3anucu npaBuil BEIBOAA OymeM ucnosas308aTh Gopmy, Ou3Ky0 K
mEpOKo pacupocrpanénnoit popme Bskyca-Haypa (BH®).

ITokazkem HA IPOCTOM IPUMEPE UCIOJIH30BAHUE BBEJAEHHBIX TEPMUHOB.

Bo3pMém CHIBHO yHPOIIEHHBIN A3bIK APU(PMETHIECKUAX BBIPAZKEHUH,
UMEIOIUH CJIOBAPh, COCTOAIUHA U3 CJIEAYIONAX CAMBOJIOB:

{a,b,(,),+,—.*,/}.

BJIGCI) a u b umeroT CMBICT OII€PaHA0B BBIDAXKEHUHA, & CMBICJI OCTAJIbHBIX
CHMBOJIOB O4Y€BHIEH. Pa.CCMOTpI/IM TPaMMATHUKY g93bIKa, 3aJaHHYIO ClIeny-
HOIIAMHA IIPpAaBAJIAMHU BBIBOJA:

S: W+S8
S: W-S8
S: W
W.:WsxW
w. wW/w
W (S)
W: a
W:b

CHUMBOJIBI, 3AIMCAHHBIE BHIIIE KAK CUMBOJIBI CJIOBAPS — 9TO TEPMUHAJIBHBIE
cumBosibl. CumBouibl S u W — HeTepMuHaAbHBIE CUMBOJIBL. HerepMuHa
S 3aduKCHpPOBaH KaK HAYAJIBHBIA CHMBOJI rpaMMaruku. 1losibp3ydach mpa-
BUJIAMH BBIBOJIA, MOXKHO, HAIPUMED, CJIEAYIONIMM CIOCOOOM OCYLIECTBUTH
BBIBOJ], IIETIOYKHU:

(a+bxb)—a/b



A3 HAYAJBbHOIO CHMBOJI&

S

W -5
S) -
W+S) s
a+S)—
a+W) S

(
(
(
(
(a+WxW)—S
(a+bxW)—S
(
(
(
(
(

a+bxb)—S
a+bxb)—W
a+bxb)— W/W
a+bxb)—a/W
a+bxb)—a/b

3aMeTuM, 9TO TpUBEJEHHBIC BBHINIE NPAaBUJa BHIBOJA B HAlllell rpaM-
MaTUKe MOXKHO OBLIO 3amucarh B Gojiee KOMIAKTHOH (popMe, HCIOaB3YsS
CHMBOJI | KaK 3HAK <«WJIH»:

S:W+S | W-8 | W
W:WsW | WW | (S) ] alb

Ob6paruTe BHUMAaHWE, 9TO IPAMMATHKA He ONpeJeseT CMBIC/IA BBI-
paxenus (Tak HA3bIBAEMOI CEMAHTUKM). XOTH MBI B yCJIOBHJIHCH, ITO
«CMBICJI CHMBOJIOB O9Y€BHAEH», HUUTO HE MEUIAET PaCCMATPUBATH, HAIIPH-
Mep, CHMBOJ * He KaK 3HaK IMCJIEHHOTO YMHOXKEHHS, a KaK 3HaK Iopa3-
PSIAHOTO JIOTHYECKOrO YMHOXKeHus (moburaoro W).

1.2. Knaccudbukauus rpammaTtik

ITepasa (co3mammas B 50-x romax) knaccmpuKanus TPAMMATUK IO
CJIO2KHOCTH COOTBETCTBYIOIIUX MPOrPAMM-PACIO3HABATENCH HA3BIBAETCS
uepapxueit Xomckoro. B Heit Boimesnens: 4 kiacca rpaMMaTuK (B IMOpsAIKe
BO3DACTAHUS CJIOZKHOCTH):

a) perynapssie (mim aBromaTHbie). IIpaBuIa EMEOT BUA

A: xB mm A: y,

rae X — HOenO4YKa TEPMHUHAJIOB HJIA IIyCTad OEIIOYKa,
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6) xorTexcTHO cBoGOmHEE (mam KC). IlpaBuna umeroT Bug,

A,

rJie ¢ — [ENOYKa U3 TEPMUHAJIOB U HETEPMHHAJIOB.

K sTOMy KyacCy OTHOCHTCS PACCMOTDEHHBIH B MPENBIAYINEM IIapa-
rpade a3bIK apuMETHIECKAX BBIPAKEHUI;

B) KOHTEKCTHO 3aBHCHMBIE (HEyKOpadmBaommue). llpaBuia UMEOT
BUI:

¢: ¢,

rae ( ¥ £ — HEemOYKY U3 TEPMUHAJIOB U HETEPMUHAJIOB, ( COEPKUT HETEP-
MHHAJI, JnHA ( MEHbIlle WIH PaBHA JauHe &
r) Ge3 OrpaHWYEHHIL.
Cuenyroue BIOXK€EHNUS IOYTH O9E€BU/IHBI, €CIIH He JOMYCKATh HATA IS
mpaBmil ¢ mycToil nmpasoit yacTteio B KC-rpamMmmaTukax:

acbeBeET.

Koneuno, mis si3p1Ka, ONpeaeaéHHOTO PEryaspHON rPaMMATHKOM’, BCE-
rJa MO2KHO HAIIMCATh KOHTEKCTHO CB060ﬂHyIO Fpa,MMa,TI/IKy (I/I JaxKe rpaM—
MaTuKy 6e3 OPpaHquHHﬁ!). Tem He menee, BCe BJIOXKEHHS CTPOrue: B
KaXKJIOM KJIaCCe CYUIECTBYIOT S3BIKH, KOTODHIE HEJb3s 331aTh I'PAMMAaTH-
kamu 6oJjiee IPOCTOrO KJacca.

1.3. CuHTakcm4ecknini aHanms

I'maBHO¥M 3amadelli CHHTAKCHYIECKOrO AHAJIWN3d, HABJISETCH YCTAHOBJIE-
HIUEe NIPUHAJJIEKHOCTH CHMBOJIOB BXOJHOTO TEKCTA A3BIKY, OIPENeIIeMOMY
rpaMMaTHuKOi. J[1g pemneHns 3TO 334391 CHHTAKCHIeCKOMY aHAIH3ATOPY
HEOOXOAMMO BOCCTAHOBUTDH BBIBOJ, BXOJHOW IENOYKH W3 HAYAIHHOIO CHM-
BOJIA HJIM YCTAHOBHTH HEBO3MOXKHOCTH TAKOrO BBHIBOZA. MeTonmpl aHAIN3a
OOBIYHO eJAT Ha HACXOOMINNE U BOCXOAMIIINE, OTIAYANINECT IPYT OT
,prf‘a. HOpHI[KOM, B KOTOpOM pa.CIIOBHa.IOTCH Hpa,BI/IJIa, B BBIBOJE.

Ecau mis oguOlt m TON »Ke MCXOAHOUM HENOYKU CUMBOJIOB OJHUM W
TEM Ke MeTOAOM pa3bopa MOXKHO HANTH HECKOJIBKO PA3JIMYHBIX BHIBOJOB
(pa3nuYHBIX MOC/IEIOBATENBLHOCTEH 3aMEH) 9TOU NEMOYKH U3 HAYaJIBHOTO
CHMBOJIa, TO TaKas IPAMMATHKa HA3bIBAETCH HeOAHO3Ha4dHoU. Umaue
rpaMMaruka oqHo3HavUHag. Hamnbosee ynobHO IpencTaBagTh IOCIEI0BA-
TeJIbHOCTH BHIBOJA B BHJI€ TaK HA3BIBAEMOrO JepeBa pa3bopa.

Paccmorpum mpumep. Ilycrs 3amana rpamMmaruka:

<popmyma>: (<popmyma>) | <umcmo> | <popmyna><sHak><dpopmyua>
<3Hak>: + | *
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<popmyra>

/
<¢popmyina>
/ \
<popmyrna> <popmyra> <popmyrna>
| | |
<4yuCio> <3HaK> <4yucmo> <3HaK> <4yuCciIo>
| | | |
3 + 5 * 2
Puc. 1.1. Jlepeso pasbopa
<dpopmyrna>
\
<popmyma>
/ \
<popmyma> <popmyma> <popmMyma>
| | |
<9YKuCIo> <3HakK> <4ucygo> <3HaK> <4ymcio>
| | | |
3 + 5 * 2

Puc. 1.2. AjpsrepuatuBHOE HepeBo pasbopa

Beipaxenue 3 + 5 * 2 ects ¢dopmysia, MOCKOJIBKY IJIs HETO MOXKHO
HOCTPOUTH [epeBo pa3bopa (puc. 1.1).

OpHako 9TO HE €IUHCTBEHHO BO3MOXKHOE NepeBO pa3bopa. Bropoe
JiepeBo pa3bopa, yIOBIETBOPLIOIIEE TON K€ rpaMMAaTHKe, IPUBEIEHO HA
puc. 1.2. CirenoBaTeabHO, pACCMOTPEHHAS IPAMMATHKA HEOJHO3HAYHA.

OHAKO TOT K€ CaMbIif A3BIK MOXKHO OMHUCATH OMHO3HAYHON rpaMMa-
THKOMH, 3aMEHUB IEePBOE MPABUJIO HA MApPY:

<popmyma>: <Tepm> | <Tepm><3Hak><popmymra>
<repm>: (<dpopmymna>) | <umcmo>

JlepeBo pa3bopa 1jis 9TOM rpaMMATHKK W HAIIEr0 BHIPDAXKEHUS B Ka-
JeCTBe yIpasKHEH!d IHOCTPOHTE CaMOCTOATEIbHO.

B npuBen€uabIx npuMepax HUKaK, KpOMe CKOOOK, HEJIb3d 33JaTh IPHU-
opurer omepanuii. B mepBoM ciryyae nOpSI0K BEIYUCIIEHNH TPOCTO HEOTHO-
3HAYEH U, CJIeJOBATEIbHO, PE3YJIbTAT Hempeacka3dyeM. Bo BropoMm ciygae
BBIYHCJIeHHE JI000r0 BhIpakeHns 6e3 CKODOK BBIMOJIHSIETCS BCETa CIPAaBa
HAJIEBO, UTO JIJIT HAIIETO IPUMEPA JINIIE CAYIANHO COBIAIAET C IPUHATHIM
HOPSAKOM BBHINOJIHEHUS ONepanmii (CHa9aja yMHOXKEHHE, & IMOTOM CJIOKE-
Hue). V3MeHUB rpaMMaTHKy, MBL MOXKEM y9€CTh IPHOPUTET OLEPALHUii:

<popmyma>: <tepm> | <popmyma> + <Tepm>
<TepM>: <3JIEMEHT> | <TepM> * <3JIeMeHT>
<amemMeHT>: (<popmyma>) | <umcmo>
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B npuBenéuHOM rpaMMaTHKe IEIIOYKHU B JIEBOA M IMIPABOM 9aCTAX Mpa-
BUJIa, HAYMHAIOTCS C OJTHOTO HETEPMUHAJIA. 1aKasd rPaMMATHKA HA3bIBAETCS
neBopekypcuBHOU. [lpu peanm3samuu Takoil rpaMMaTHKH TPOTPAMMHO
«B 100> BO3HEKaET mpobiieMa OECKOHEUHOU pekypcuu. B mamHOM Ciiyuae
npobJieMa, JIETKO CHEMAETCS YCTPAHEHWEM JIEBOU PEKYPCHUH:

<popmyma>: <Tepm> | <TepmM><mM><popmMmyra>
<TepM>: <3JIEMEHT> | <3y1eMeHT><yn><TepM>
<m>: + | -
<ym>: * | /

OpHOBpeMeHHO MBI J0DABUIM B HANLYy IPAMMATUKY ONEPALMH BBHIYU-
Tauus u genenus. (OTHAKO B MPAaBOPEKYPCHBHON TpPaMMATHWKE TOSBJIfA-
erca HOBas npobusiema. IIpeobOpa3oBaB rpaMMaTHKy, MBI M3MEHWIJIN IOPS-
JIOK CBEpTKH onepanwmii. Kcim TpaquiuonHo onepanyuy 0JHOr0 IPUOPUTETA,
BBIIOJIHSIOTCS CJIEBA HAIIPABO (TOBOPST, 9TO OIEPAIAY JIEBOACCOIMATIB-
HBI), TO B HAIIEH TPAMMATHKE BCE ONEDANUH OIPEEJIeHB KAK MpaBoac-
conuatuBHble. Hanpuwmep, nepeBo pa3bopa mjisa BeipakeHus b — 3 — 2
IOKa3aHO Ha puc. 1.3.

<@opMyna>
<@opmyna>
\
<popmymna>
|
<TepM> <Tepm> <TepMm>
| | |
<3JIeMeHT> <3IeMeHT> <3I1eMeHT>
| | |
<Yyucio> <mM> <4yucIo> <mmM> <4YucIo>
| | | | |
5 - 3 - 2

Puc. 1.3. TIpasopekypcusHoOe nepeso pasbopa

Ctporo rosopsi, B8 BH® Her cpeacTs, MO3BOMLIOIINX MEHATH aCCOIH-
ATUBHOCTH ONEpaIuii, He MEeHAd PEKyPCUBHOCTH rpamMMaTuku. OmHAKO B
TeX WHCTPYMEHTAJIBbHBIX CPEICTBAX MPOTPAMMUCTA, KOTOPHIE MBI B JAJIb-
HEHIIEM PaCCMOTPUM, TAKUE CPEACTBA, IMIPEAYCMOTPEHBI, HOITOMY HA IPaK-
THKE ONHCAaHHAA MpPO0/IeMa HE BO3HUKAET.

Kpome npussranoit popmer 3anucu apudmerndeckux Hopmyit, Ha3bI-
BaeMOlil MH(PUKCHOM, KOTZA 3HAK OMEPAIWM 3AMUCHIBAETCI MEXKIy OIle-
PaHZAMW, B MHUpPE BBHIYUCIUTENHHOW TEXHUKW MIAPOKO PACIPOCTPAHEHA
noctT¢UKCHaS, WIN [OJIbCKad, (GOpMa 3ammncu, B KOTOPOA 3HAK OIepa-
MU 3aMUCBIBAETCH MOCJE ONMEPaHI0B. Hampumep:
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2+3 23+
2+x3+4 23x4+
2% (3+4) 344+ 2%

IIpu Takoit ¢popme 3ammcu CkOOKM He TpeOyrOTCH, a 3HaYeHHE (DOP-
MYJIBI OYEHB JIETKO BBIYHUCJATH C MOMOMIIBI0 CTEKA umces. VIMeHHO TakuMm
00pa30M OOBIYHO IPOMCXOIUT BHIYUC/IEHUE BBIPAXKEHUN B BBIYHUCIIATEIH-
HBIX MAIIWHAX.

B cymuocTr, nadukcuaa u nocrdbukcaad ¢popmsel 3anucu apudmern-
YECKUX BBIPAXKEHUN MPEACTABISIOT CODOM ABA A3BIKA, ONUCHIBAIOLIAX OLHY
U Ty ke npeaMerHyro obnacrs. IlepeBox ¢ OfHOrO 3bIKA HA APYTON HA3BI-
Baercs TpaHcasnmei. B wacraocTy, nepeBoy, BeiparkeHus ¢ nHGUKCHON
B OCTHUKCHY0 HOPMY 3aIUCH — TPAHCAANUs. Kcim criepBa BHIIOIHSIET-
Cs TTOJIHBIN NepEeBOJ BbIPasKeHUs, a 3aTEM ero BBHIYHCJIEHNE HA OCHOBAHWUU
3aMUCH HA HOBOM #A3BIKE, TO TAKas TPAHCIANUS HA3BIBAECTCH KOMIIMJISAIV-
en. Ecam ke BripakeHne BHIYAC/IAETCS B porecce pa3bopa 6e3 mepesosaa,
TO 5TO MHTEpPIPEeTAIH.

1.4. Jlekcnyecknii aHanns

PaccmarpuBag B m. 3.1 cHMHTaKCHYeCKW# aHAIU3, MBI CIUTAJIH, ITO
TEePMHUHAJbHBIE CHMBOJIbI UCXOJHBIX [IENOYEK HAM M3BECTHBI KAK OBI 3apa-
Hee. MBI 0/IB30BAIIACH YTUM JOMYIIEHAEM MOTOMY, YTO BCE PACCMOTPEH-
HbI€ HAMHA HpI/IMepr B Ka4eCTBe TepMI/IHaJILHI)IX CHMBOJIOB UMEJIM €IUHNY-
mbie cumBoser ASCII.

Ha mpakrumke penko mcmosb3yor takoil moxxoxn. Yame tepmmuAIa-
MU SBJISIOTCH TaKue€ OOBEKTHI MCXOMHOIO TEKCTA KAaK UIAEHTA(DUKATOPHI,
[EJIbIE U BEIIECTBEHHBIE YMCJIA, KJIFOYEBBIE CJIOBA W T. O. Pacmo3HaBaHUE
9THUX 0O'BEKTOB BO BXOZHOM MOTOKE TPAHCIATOPA — 3312494 JIEKCAIECKOrO
aHAJIU3ATOPA.

JlekcuuecKuil aHaAJM3 BKJIOYAET B Ce0d CKAHMPOBAHME BXOIHOI'O
[IOTOKA, ¥ PACIO3HABAHUE B HEM JIEKCEM, COCTABJISIOIINX [IPE/JIOXKEHUS UC-
XOJHOTO TEKCTA.

JlekceMa — 3TO HeIEIMMBIN IJIEMEHT PACIO3HABAEMOIO SI3BIKA, CO-
OTBETCTBYIOIIUH MOHATHUIO TEPMHHAJBHBIH CHMBOJ B rpammaruke. HKcim
nekceMa mpesncrasaser coboit omun cumsos ASCII, To e€ wacTo Ha3BIBa-
T JuTepajioM. Hanpumep, B rpaMMarnkax, paCCMOTPEHHBIX B m. 1.3,
JINTEPAJIAMY SABJISTIOTCS CHMBOJIBI + U —.

Takme 00bEKTHI, KaK MACHTH(MOUKATOPHL U IEJIBIE YHUCJIA, MOT'YT CYHU-
TaThCd JIEKCEMaMu, HO MOFyT TaKzXKe pa,CHO3Ha,Ba,TLC$I u KaK I‘pa.MMa.TI/I‘-Ie—
CK¥e KOHCTPYKImH, «cobupaembie» u3 snrepasoB. Hanpumep:

<ymcmo>: <uudppa> | <umcmo><uudpa>
<pmppa>: 0 | 1 | 2| 3 | 4|56 |7 819
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B sT0M cityuae eKcuYecKuii aHAIU3ATOP JOJIXKEH PACIO3HABATD TOJb-
KO simTepasbl. Jlanee B mpomecce CHHTAKCHYECKOrO aHam3a OymeT ycra-
HOBJIEHO, 9TO HEKOTOpas Ienovka nuudp obpasyer 06beKT <umcio>.

OHAaKO TaKO# MOAX0/ 3HAUNTEILHO YCIOKHIET CHHTAKCHIECKUH aHA-
nuzatop. Kpome Toro, mpu TakOM TMOAXOIE rOpa3fo CJIOXKHEe YUYUTHIBATH
TaKHWe€ OrPaHUYCHU A, KaK, HAIPDUMEDP, MaKCAMaJIbHAA JAJIHHA I/I,ZLeHTI/I(bI/IKa,—
Topa. KEmé ogaMM OTpHIATEFHBIM CBOACTBOM TAKOr0 MOAXOIA ABJISETCH
CJIOZKHOCTHh BBE€AECHHUA HOBBIX KJIIOYEBBIX CJIOB, HOCKOJII)Ky 3TO OIIdTh XK€
TpebyeT 3HAYIUTETHHONU TepepabOTKH CHHTAKCHIECKOTO AHAJIA3ATOPA.

BrI160p npaBuIbHOrO yPOBHS «Pa3/ieIeHus HOJHOMOYHME» MEXKLY JIeK-
CHY9€CKHM U CHHTaKCUYE€CKHUM aHaJIN3aTOPaMH HE BCEraa dB/Id€TCd HpOCTOﬁ
zamadeii. OmHAKO B Ciiydae pa3pabOTKH TPAHCAATOPA JAJis OOJIBIIMHCTBA
CYIIeCTBYIOIIUX T3BIKOB IPOrPAMMUPOBAHUSA MOXKHO PEKOMEHIOBATH IIO/I-
X0, IPH KOTOPOM B Ka4€CTBE€ JIEKCHUIE€CKUX €AUHHUI] PACIIO3HAIOTCA KJIKYe-
BbpI€ CJIOBQ, I/I,ILeHTI/I(bI/IKa,TOpr, YHUCJIOBBI€ KOHCTAHTBI, CAMBOJIBHBIE CTPO-
KH; KOMMEHTAPUHU JIEKCAYECKAM AHAIM3ATOPOM MPOCTO UTHOPUPYIOTCH, 3
OCTaJIBHBI€ CHMBOJIBI CHHTAITCA JIATEPAJIaMHU. HaSBaHHbIe JIEKCHYIE€CKHEe
€IVHUIBI U JIATEPAJIBI MEPEIAIOTCA 3aTEM HA BXOJ[ CHHTAKCHIECKOTO aHA-
JIu3aTOpa KaK TEPMHWHAJIbBHBIE CHMBOJIBI.

Pacmo3ransbIe IeKCeMBbI JjIsI TOBBIIIEHAS 3D HEKTUBHOCTH TalbHEH-
et 00pabOTKM KOAWPYIOTCS HEKOTOPHIMEM YHUKAJIBHBIMEH KOJAMH, Ha-
npuMep, OeabIMU YucjaaMi. KOIUpOBATH JIMTEPAJIBI HET HEOOXOOMMOCTH
— OJid YHCJIOBOI I/I,Z[eHTI/I(bI/IKaJ.[I/II/I BIIOJTHE JOCTATOYHO HCIIOJIB30BAaTh HUX
ASCII xon.

B Ciiy4ae paCnO3HaBaHUA KJII0OYE€BOr0O CJIOBa KOAUPOBAHUA NEJIbIM YHUC-
JIOM BIIOJIHE JOCTATOYHO IUId JajbHeinel obpaborku. B ciyuae xke uuen-
T(UKATOPA JAONOJHATETHHO TPeOyeTCa 3HATH €r0 UMs, a B CIIy9ae YnucCia
— ero 3HaueHHe. IJTa HHMOPMANUd, HAPAAY C KOIOM JIEKCEMBI, TAKIXKe
JOJIZKHAQ GLITL nepenana CHHTAKCHYIECKOMY aHAJIHU3aTOPY.

MozxHO pesCcTaBUTh cebe TPAHCIATOP, KOTOPBIH CHAYAIIA BBIOIHIET
TIOJTHBIN JIEKCHYECKHH pa3boOp BXOAHOIO TEKCTA, & 3aTEM IO PACIO3HAHHBIM
JIEKCEMaM MPOBOAMT CHMHTAKCH4eCKui aHaau3. OqHAKO dalle IPUMEHSIOT
6osiee 3 HEKTUBHBIA METOJ, IPU KOTOPOM JIEKCUYECKHH AHAIABATOD BbI-
3bIBAa€TCd IO Mepe HeO6XO,ZLI/IMOCTI/I CaMHUM CHHTAaKCAY€CKHM aHAJIXL3aTOPOM,
KOrJa emy Tpebyercs moJLyduTh HA BXOJ[ OYEPEIAHYIO JIEKCeMy. Pacrmo3nas
JIEKCEMY BO BXOJJHOM IIOTOKE U I€PEaaB eé CAHTAKCUYIE€CKOMY aHAJIN3aTOPY,
JIGKCHYECKUH aHAJIM3ATOP 3aBEPHIAET CBOIO PabOTy IO CIEAYIOIEro BhI30-
Ba. Ta.KOﬁ IoaXOod, IMO3BOJILET OTCIEXKHUBATH COCTOAHHE CHHTAKCHYIECKOI'O
AQHAJIU3ATOPA U IMPU HEOOXOAMMOCTH KOPPEKTHPOBATH MPABUIIA, JIEKCAYE-
CKOro pazbopa.
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1.5. an/IMeHEHI/Ie NEKCNHECKNX N CNHTAKCNHECKNX aHaNN3aTopoOB

Mozynu 1eKCHYeCKOro U CHHTAKCUIECKOTO aHAJIU3ATOPOB MOTYT IIPH-
MEHATHCA JJid CO3JAHUSA CAMBbIX PA3HOOOPA3HBIX HPOrpPaMM: IIOTOKOBOTO
PeJAaKTOPa TEKCTOB; A3bIKA MAKETHON 00paboTKy 3aMaHuil; HHTEPUPETATO-
Pa KOMAaHI, 33JaBaeMBIX C KOHCOJIHM; CUCTeM BEPCTKU U MHOTHUX JADPYTHX.
Ho caMpIM BaxXHBIM WX TPHUJIOXKEHWEM SBJISIETCs, 0€3yCJI0BHO, pabora B
TPAHCISTOPaX C A3BIKOB BBICOKOTO YPOBHS.

Jlekcuueckmii ¥ CHHTAKCHYECKU AHAIM3ATOPHI ABISIOTCA JOCTATOYHO
CJIOXKHOM 49acThiO JiIFOOOro TpaHcagTopa. K cuacThio, Teopus MX HOCTPO-
€HHd MOCTATOYHO XOPOIIO pa3paboTaHa. ITO KaK Pa3 T€ YaCTH TPAHCIIA-
TOpa, HOCTPOEHUE KOTOPBIX XOPOUIO HOAAAETCH (POopManIu3anuu, 4To mo3-
BOJISIET aBTOMATH3UPOBATH 3TOT MPOLECC W MEPEKJIIOYUTH BHUMAHHUE IIPO-
rPAMMHUCTa Ha, MeACTBUTEIHHO TBOPYECKYI0 PabOTy MO CO3MAHUIO CEMAaH-
THYECKOH (CMBICJIOBOM) 9aCTH TPAHCIATODA.

MHCcTpyMeHTAIBHBIE CPEICTBA TPOrPAMMHUCTA, TO3BOJIAOIINE ABTOMA-
TU3HPOBATh MOCTPOEHUE MOAYJEH JIEKCHYECKOTO W CHHTAKCUYECKOTO aHA-
JIU3aTOPOB, B MUPOBOU MpaKTHUKe MOJyduiu 0600Iaolee Ha3BaHUe KOM-
munaropoB koMnuasgTopos*. Cpemu MHOXKeCTBa MOJOOHBIX Pa3pabOTOK
HAnOOJIBIIYI0 M3BECTHOCTh W HPAKTHIECKYIO HMeHHOCTHh npuobpenu: LEX
— reHepaTop mporpamm Jjekcudeckoro pasbopa m YACC — remeparop
IPOrpaMM CHHTAKCHIECKOro pa3bopa. T MHCTPYyMEHTAJIbHbIE CPEACTBA
co3pansl gua OC UNIX. BonocneacrBuu ¢ ux momompio Ha UNIX pemre-
HBI MHOIruUe HpI/IKJIaJ_[HbIe 3a4a49u. Ha, CeI‘OﬂHHIHHI/II‘/JI JA€Hb OHU ABJIAIOTCA
HEOT'bEMJIEMOR YaCTHI0 WHCTpyMeHTapusa nporpammucta B UNIX. Baaro-
Japs TOMY, 9TO WX WCXOIHBIE TEKCTHI Hamucaubl Ha Cu, OHH JIErKO mepe-
Hocarca B apyrue OC, B wactaoctn, 8 MS DOS.

B panpHelimux riaBax yaeOHOro mocobus JAr0TCs HEOOXOIUMBbIE CBe-
nenus no ucnosb3oBannio LEX u YACC u npuBoggaTcs moumaroBsle mpu-
MepBI Pa3pabOTKH CJIOXKHBIX MPOTPAMM € MX HUCIOJIB30BAHHEM.

Hano 3ameruTh, 9TO B MOC/IEAHEE BPEMS IIUPOKOE PACIPOCTPAHEHNE
nonyumnu peamm3arnuun GNU** | maspsatommeca coorsercreerno FLEX u
BISON. O6namasa 60ibIneli MOIIHOCTHIO, 9TH PeajIU3alldd B OCHOBE CBOEH
moBTOpsIOT «kKjaccuaeckue> LEX m YACC.

* JHOrma Tak Ha3BIBAIOT TOJIBKO FeHEPATOP IPOTrPAMM CHHTAKCHIECKOTO
pasbopa.

** HesaBucumasa rpynma pa3pabOTYHKOB MPOrPAMMHOTO ObecnedeHus,
pa3pabaThIBAOLIAs W PACIPOCTPAHLIONAS CBOM Pa3pabOTKu B COOTBET-
crBum ¢ Tak HaszeiBaemoi Jlumensueit GNU. GNU — sto a66peBuarypa-
pekypcus, 6yksaabHO packpbiBaemad kKak «GNU Not Unix».
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[naBa 2
[eHepaTOp NporpamMm CMHTaKcu4eckoro pasbopa

YACC

2.1. Obwume ceeneHuns

I/I3 HUHCTPYMEHTAJIBHBIX CPEACTB NOCTPOCHUA IIPOTrPAMM 14 JIEKCAYIE-
CKOTO M CHHTAKCHYECKOTO aHAJIM33 MBI PACCMOTPHM IIPEXKJE BCErO TeHe-
paTop mporpamm cuHTakcuueckoro pasbopa YACC kak maubosiee 9acto
NpUMEHSIEMBbIH HA mpakTuke. Jleso B TOM, YTO BO MHOTHX CJIydasX JI€K-
CHYEeCKHMI AHAJIXA3ATODP OKAa3bIBACTCA AOBOJIBHO IPOCT, U €r0 peanu3anud
«Bpy4Hy10> (6e3 ucnoms3oanus LEX) okasbBaerca namuaOro s dexrus-
Hee.

Tl'emeparop mporpamm cuaTakcmdeckoro pasbopa YACC asasercs
CTaHIAPTHON 4acThio cucreMmsl nporpammupoBanug B OC UNIX. Ox uc-
MOJIBE30BAJICH [T Pa3paboTKu KOMOUIaTOPOB ¢ 936IK0OB Ilackams, Ratfor,
ATIJI, Cu, a TakKe [yig MeHee TPAJAWIMOHHBIX TPUJIOXKEHU, BKIIOYAI0-
X, HAIPUMeEp, A3bIK OmucaHus Maremarndeckux ¢popmyn EQN mus cu-
CT€MBI IIOATOTOBKHU MJOKYMEHTOB.

Teneparop YACC npeobpa3yer KOHTEKCTHO CBOGOIHYIO TPAMMATHKY,
3agaHHyI0 B aiiie cnenudukanuii, B nporpammy Ha, Cu, BBHIIOJHSIONLYIO
rak HasbBaemsi LALR(1)* amxropmrm pasbopa, mcmosmb3yromuii Merox
pa3bopa CHU3Y BBEPX. DTOT AJITOPUTM MPUMEHUM K TIOAABILIONIEMY GOJTb-
IMAHCTBY CYIIECTBYIOIIUX A3BIKOB IIPOrPaMMHUPOBAHUA.

3agaHHAS IPAMMATHKa MOXKET OBITh HEOAHO3HAUHOM. IloTeHnuaabHO
BO3MOXKHO JBa THUIIa HEOAHO3HAYHOCTH — 3TO KOH(bHHKTLI CILBI/II"/CBépTKa.
u cBépTKa/cBépTKa. Pa3spernenne KOH(PIMKTOB pacCMOTPUM B JajbHEH-
[IeM, OZHAKO CPa3y HEOOXOAMMO 3aMETHTh, YTO CYLUIECTBYIOT IPAMMATHKY,
AJId KOTOPBIX KOH(bIII/IKT THIIA, C,ZLBI/IF/CBépTKa. ABIA€TCd HOPMAaJIbBHBIM dB-
JIEHWEM ¥ TPABWIBHO pa3pemnaercsa rereparopoM YACC mo ymosdaHuio
(Bbibupaercsa capur). Kondaukr ke Tuma cBEpTKa/CBEPTKA CKOpEe BCETO
TOBOPHUT He O HEO[HO3HAYHOCTH, & O CEPHhE3HOM OmubKe B 33JaHAU TPAM-
MaTuku. Takoro Tuna KOH(MIUKTOB HEOOXOAMMO u3berars.

2.2. Nony4yeHune paboyeli nporpammei

Daiin cnenmudukanuil, UMEONMI 0 TPAJUIUA PACIIuPEHUE .y, Oymem
HA3BIBATH yaCC-IPOrpaMMOil. YCIOBHMCH, YTO BO BCEX HAIIWX MPUMEPAX,
€CJIM HE OTOBOPEHO YTO-In00 Ipyroe, >ToT ¢daiin Ha3eBaerca file.y. B

* Dta abOpeBuaTypa 03HAYAET, 9TO MBI MPOCMATPUBAEM HEMOYKY CHM-
BOJIOB CJiIeBa HaIIPpaBO, BBINMOJIHAA CBépTKy OPpaBbIX CHMBOJIOB H 3aILJIdbI-
Bas mpu CBEPTKE HEe Gosiee YeM HA OJHY JIEKCEMY BIEPE.
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daiine ¢ yacc-mporpamMmoi 3anuChIBAIOTCS TOJIBKO IPAMMATHIECKUE 3aBU-
cumoctu jekceM. CMBICT CaMuX JIEKCEM He KOHKPETH3UPYETCs.

Tpaucnanusa daiiina ¢ yacc-mporpaMmoii BBIMOIHAETCS KOMAHIOR

yacc file.y

B pesynprare Tpancnaanuu nonygaercd daiin y.tab.c, cogepxarmmit
dbysknuoo yyparse(), KOTOpasg KakK Pa3 U BBIIOJHSET BCIO NPOLELYDPY
CHHTaKCcH4IeCKOoro aHam3a. Pysknua yyparse() Bbo3pBaeT (YHKIUIO
yylex() muis nosydeHus: Kaxk o HOBOM siekcembl u pyHKIuO yyerror ()
B CiIydae OOHApPyKEHWs CHHTAKCUMYECKOW OIMOKU BO BXOJHOM IIOTOKE.
Oyukiun yylex() u yyerror(), a rakxke ¢pyskuus main(), u3 KOTOpoi
MIPOUCXOLUT BBI30B camoil pyHKnuu yyparse(), He CO3Jal0TCa reHEpaTO-
poM yacc, u MOryT ObITH B34THI U3 CTaHHapTHOH 6ubsmoreku UNIX, HO
Yalle BCEro OMUCHIBAIOTCA CaMuM mporpammuctoM. B peanusamuu YACC
g OC MS DOS craspapraas 6ubiamoTeka mOMPOCTY OTCYTCTBYET, IO-
9TOMY BCe 9TH (PyHKIUH OOA3aTEHbHO MOJKHBI OBITH OIMCAHBI IOJB30-
BaTeJEeM.

Tlonyuennsriit daitn y.tab.c Tpanciupyerca gajnee B O0bEKTHBIH MO-
LYJIb C MCIOJIB30BAHMEM CTAHIAPTHOIO TPAHCAATOPa ¢ a3b1ka Cu. CHopka
paboueit mporpaMMBbl BBIMOJHLETCS CTAHIAPTHOM mporpaMMoil pefakTh-
pOBaHUS CBsA3€el C MOAKIIIOYEHHEM MOJYJIel, COnepKAIUX PACCMOTPEHHBIE
BhIlle (DYHKIHH.

Komanna yacc moxker mmers aBa ¢uiara.

Ecnu 3anaun daar -v, crpourcs daiin y.output, KOTOPEIH COOEPKUT
onucanue Tabunn pa3dbopa u KOHQPIUKTOB, MOPOXKIAEMbIX HEOAHOZHAIHOM
rPaMMAaTHUKOM.

Ecnu 3apan daar -d, crpourca daiin y.tab.h, conepxkamuii onepa-
TOpHl #define, oupemendONie KMEHA JIEKCEM. DTO MO3BOJISET UCIOJIB30-
BaTh MMEHA JIeKCeM He TOJIBKO B (aiise y.tab.c. B wacraocTH, MoxkHO
HCIOJIB30BaTh UMEHA JIEKCEM B JIEKCHYECKOM aHAIM3aTOpE, OMHACAHHOM B
apyrom .c daiire.

2.3. ®opmart daiina cneundpukaynii
Daiis, comepKamuii yacC-IpoOrpaMMy, IMeeT CIEAYIONIYI0 CTPYKTYPY:
paszen Iekiapanuit
W
paszel IpaBHI
hh
paszen pyHKumit
Pazpgen pynkumii moxer O6brTh onynien. Torna Bropag napa %% He Hy2KHA.
C apyroii CTOPOHBIL, JJjId NPOCTOM IPOrpaMMbl B pa3eiie MOyHKIUHA MO-
ryT OBITH 33JaHBI BCE HEOOXOUMBIE Jjid PAOOTHI IPOrpaMMsel (pyHKIUA —
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main(), yylex() u yyerror(). B srom ciydae mig monydenus paboueit
IPOrPaMMBI TOCTATOYHO JATH JBe KOMAHIBI:

yacc file.y

cc y.tab.c

IIpu sTom MBI momydum pabouyio mporpammy B daiine ¢ mMeHEM
a.out.

Oyukuyun B pa3zesine GYHKIHUHA 3aNUCHIBAIOTCI OOBIYHBIM 00pa3oM u
[IPY TPAHC/IANUYU IPOrPAMMOM yacc IPOCTO KONMPyIoTcs B paiin y.tab.c.
TTosTomy aToT pazmen aiina cnenmdpukanuit YACC cmenmansro paccmar-
puBaTh MBI He Oyzmem.

Ormerum Takxke cpaldy, uro B oriaunuue or BH® B yacc-mporpamme
OPUHATO (XOTS COBCEM M He 00A3aTENIbHO) 3aMUCHIBATH UMEHA TEPMUHAIb-
HBIX CHMBOJIOB IIPOIKMCHBIMHU OyKBaMu, & AMEHA HETEPMHUHAJIOB — CTPOY-
HBIMHA.

2.3.1. Pasgen peknapauyuii yacc-nporpaMmoi

Pazgen mekmapanuii yacCc-mpOrpaMMbl BKIOYAET CTPOKU-IUDPEKTUBEI
¥ CTPOKHU HCXOTHOTO TEKCTa. CTPOKH-IUPEKTHUBBI HAUMHAKTCI CHMBOJIOM
%, cTodAIUM B mEpBOH mo3unuu CTPOoKH. CTPOKM HCXOTHOrO TEKCTa MO-
MELIAIOTCI BHYTPb Hapbl CTPOK-mupekTuB %{ um %} u 6e3 m3MmeHeHwuii KO-
NUPYIOTCH B BbIXOLHOM (aiin y.tab.c. CTpokm MCXOZHOrO TEKCTA MOryT
COJIEPKATh JAUPEKTUBBI IPENPOneccopa komuuwiaaropa Cu u onucanus me-
pemensbix. O6acTh geHCTBUS 9THX EPEMEHHBIX OyZeT PacIpOCTPAHATH-
Cd Ha BCE Pa3Jeibl NPOrpaMMEbl, Pa3MelmEHHON B (aiiie y.tab.c.

CTpOKHU-AMPEKTUBHI UCIOIb3YIOTCH JJIs JEKIAPAIAN UMEH JIEKCEM, UX
MPUOPHUTETOB U ACCOMMATUBHOCTH, 3 TAKXKE MMEHM HAYAJIHPHOIO HETEPMHU-
HAJIa X HEKOTOPBIX APYTHUX BO3MOXKHOCTEM.

Jeknapanus uMEH JIEKCEM OCYINECTBJISIETCH AMPEKTUBOR Jtoken u
HMEeeT BH[

%token CHMCOK_NMEH_JIeKCEM

Crpoka MoxKeT OBITH MOBTOPEHA HECKOJIBKO pa3. llepeumciennsie B maH-
HBIX CTPOKAaX WMEH, UCIOJB3YIOTCH JId MPEIACTABIEHUS TEPMUHAIBHBIX
cuMBOJIOB. JIr000€ Apyroe mMmsi, ©CHIOJIB3yEMOE B TPAMMATHUKE, HO HE 00b-
SIBJIEHHOE B C MOMOIIBI0 /token, CINTAETCH HETEPMUHAIBHBIM CHAMBOJIOM.

HupekruBamu Jtoken MOJKHBI OBITH OMMCAHBI BCE HCIOJIB3yEMBIE
HMEHa JIEKCeM, Kpome juTepajoB. Jleknapamusa umMEH HH B KOe#d mepe
HE 00€CIeYnBAET PACIO3HABAHUS JIEKCEM, KOTOPOE JOJIZKHO MPOBOAUTHCS
B JIEKCHYECKOM AHAJIU3ATOPE.

Ilpumep neknapanum UMEH JIEKCEM:

%token IDENT CONST IF THEN ELSE
B npuBenéHHOM mpHMepe OMUCHIBAETCH MATH UMEH JjiekceM. llepBeie nBa
MMEHHU COOTBETCTBYIOT PACIO3HABAHUIO JIEKCEM «HIEHTU(UKATODP» U «KOH-
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cranTay. Tpu mocienHue NEMOHCTPUPYIOT TOT (DAKT, UTO €CJIH KJIHOUe-
BBIE CJIOBA PACIO3HABAEMOr0 BXOJHOIO IMOTOKA PACIO3HAIOTCI KAK JIEKCE-
MBI JIEKCHYECKAM AHAJIM3aTOPOM, TO MMEHA JIEKCEM MOTYT COBMIAIATh C
9TUMU KJII0YEBBIMHE CJI0BaMu. VIMeHa JIeKCeM He JOJIXKHBI JIUIIb COBIAIATE
C 3ape3epBUPOBAHHBIME CJIOBaMu s3bika Cu.

IIpuopuTeTsl U ACCOMUATUBHOCTD JIEKCEM 33AI0TCHA B CEKI[UHU JEKJIa-

pamuit mocpencrBom qupektus %left, jright m %nonassoc:

%left cmucok_nekceM

%right crnucox_nekceM

%nonassoc CIMCOK_IeKCeM

Kaxmaga qupekTuBa IPUNKUCHIBAET BCEM MEPEYUCIIEHHBIM B €€ CIIUCKE JIEK-
ceMaM OAWHAKOBBIA mpuopuTeT. CTPOKH 3aNMUCHIBAIOTCA CBEPXY BHU3 B
MOPSAJKE YBEJIWYEHUS MPUOPUTET, WA CUJIBI CBI3BIBAHUSA. YCTAHABIIABA-
€MBIil JUPEKTUBAMHU [IPUOPUTET HE UMEET YUCJIEHHOrO BbIpakeHus. Jum-
pexkTuBa %left 3a7aéT JuId JIEKCEM U JIMTEPAJIOB, IEPEIUCIEHHBIX B STOR
CTPOKE, JIEBYIO aCCOIMATUBHOCTD, IUPEKTUBA, %right — mpaByr accoumma-
TUBHOCTbD, & JUPEKTUBA %4NONassoc 03HAYAET, 9TO OMEPALMH HE ACCOLUUPO-
BaHBL MexKAy c0ob0i (TO ecTh ecim npu aHaau3e HOTpebyeTrca pa3peuieHne
aCCONUATUBHOCTH, OyneT cremepupoBaHa omubka). Ecian kakue-mubo jiek-
CEMBI IEPEUNCIIEHBI B YKA3aHHBIX CTPOKAX, WX MOXKHO OTAEIBHO HE 00BbIB-
JISTh C TIOMOIIBIO0 TUPEKTHBH Jtoken. Kcim yHapHas omepamus 0003Ha-
qaercd TOl ke JieKceMOH, 4TO u OuHapHad (HAIpUMED, YHAPHBIA MUHYC
U Omepanus BBIYATAHUSA), TO HEOOXOAMMO COIVIACOBAHWME UX IPUOPUTETOB.
Takoe coryiacOBaHue NPOU3BOAUTCS C IOMOLIBIO JUPEKTHBBI 4,prec Hemo-
CPEeICTBEHHO B CHHTAKCHYIECKOM IPABHJIE B PAa3fese NPABMI (CM. HUXKE).

IIpumep 3aaHUS NPUOPUTETOB U ACCOLUATUBHOCTH JIEKCEM:

%token OR AND XOR NOT

%right ’=’

%left NOT

%left OR XOR

%left AND

%left 142 2

°/.1eft LR ] /;

B npumepe camblii HU3KUA OPUOPHUTET HMeET JjieKceMa, (aurepan) =, ca-
MBIH BBICOKMI — Jjiekcembl ’*’ u ’/’. Wudopmanuss 0 npuopureTax u
aCCONUATUBHOCTH UCIOJIb3yeTCd F€HEPATOPOM yacc JJjid Pa3penieHns KOH-
¢umkToB rpammarudeckoro paszbopa. Vcnonp30BaHmME JIEKCEMBI CAMO IO
cebe He TpebyeT 33 aHNs €€ IPUOPUTETA UJIU ACCOLUATUBHOCTH.

IIpu mepBOM MOSIBIEHUU JIEKCEMBI WJIU JINTEPAJIA B CEKIWM IEKJIapa-
Uil 3a KaXKIbIM U3 HUX MOXKET CJIeJ0BATH HATYPAJIbHOE YHUCIO, PACCMAT-
pEBaeMOe KaK HOMEp THUIa JIEKCeMBI (KO JieKceMbl). 110 ymomxganmio
HOMEpPA THIIOB BCEX JIEKCEM ONPENENHIIOTCI CIEAYOMUM 00pa3oM:
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— JIId IATePaJa HOMEPOM THIA JIEKCEMBI CIATAETCH INCIOBOE 3HAUEHUE

CHMBOJIa, PACCMaTPUBAaEeMOe KaK OfHODANXTOBOE [EJI0e YHCIIO;

— JIeKceMbl, 0003HAUYEHHBIE UMEHAMH, B COOTBETCTBUU C O0UEPETHOCTHIO

X 00'bABIIEHUS Oy YAIOT HOCIENOBATEBHBIE HOMEDA, HAUNHALA C 257;

— crmenuasibHasl JIEKCEMA error, 3ape3epBHpPOBaHHAA I 06paboTkKu

omuboK, noaydaer HOMep Tuma 256.

IlepeonpenesnenneM HOMEPOB THIOB JIEKCEM YBJIEKATHCSI HE CTOHT.
Ka.K HpaBHHO, A0CTATOYHO UCIOJIHB30BaTh a,.]'Il"OpI/ITM Ha3HAYEHUA HOMepOB
no ymondanuio. IlepeonpenesnB npu HEOOXOAUMOCTH Psify HOMEPOB THIIOB
JIEKCEM, HpoI‘pa.MMI/ICT JOJI2KEH HpOBepI/ITb nx yHI/IKaJII)HOCTI).

L1 KaXK0ro UMeHH JIEKCEMBI, HE3ABUCHMO OT TOTO, IEPEONPeIesIeH
i €€ HOMEp MOJIH30BaTeJIeM, yacC FeHePUPYeT B BbIXOLHOM (aiise cTpo-
KA BHIA

#define mMsa_nekceMi HOMep_THIIa

Hanpumep, mupekTusa

%token LIT 258
MIOPOUT OIEPATOpP
#define LIT 258

Jlexknapanus MMeHN HAYAJbHOIO HETEPMHUHAJIA BHIOTHAETCH AUPEK-

THBOH %start:

Ystart ¥Md_HavaJlbHOT O_HeTepMHHAala

Ecnu nupexTuBa He yka3aHa, TO AeHCTBYET MIPABHUJIO IO YMOIIAHUIO, IPH
KOTOPOM B Ka4eCTBe Ha9aJIbHOIO CHMBOJIa TPAMMATHAKY BEIONpAeTCa HeTep-
MWHAJ, YKA3aHHBIA B JIEBOH 9aCcTH CaMOro mEPBOrO IPABHIA IPAMMATHAKA
CEKINHN IIPABWI yaCC-IPOrPAMMEL.

ITo ymonganmio CTEK 3HAYEHAN CHHTAKCHIECKOTO AHAJIUT3ATOPA (3HA-
YeHWl, BO3BPALAEMBIX JIEKCUYECKUM AHAJIU3ATOPOM) COAEPIKHUT IEJIbIE
9@cia. JTO COIUIAlleHHe MOXHO M3MeHHTH. lIpexkzae Bcero, MOXKHO IPO-
CTO U3MEHUTH THII BCEX 3HAYEHUH, COXpaHaeMbIX B creke. Hanpumep, ajia
XpaHEHUS B CTEKE TOJHKO BEIIECTBEHHBIX UHMCEJ MOXKHO NMPUMEHUTH CJie-
AYIOUIYIO IOCIEeN0BATENBHOCTD JUPEKTHB:

W
#define YYSTYPE double
ht

Eciu ke HEOOXOQUMO XPAHUTh B CTEKE OOBEKTHI PA3JIMYHBIX THUIIOB,
TO THUI CTEKa MOXKeT 6bITI) 3aJaH KaK 06'I)er[[I/IHeHI/Ie 3Ha,'-IeHI/II‘;I pa,3JII/I‘IHbIX
THIOB. DTO BBIIOJHAETCS C IOMOIIBIO JUPEKTUBBI Junion, uMerOIEH Ciie-
ayroommi hopmar:

%uniond{
Teno obbvepuHeHus Ha Cu

}

21



B sToM ciyuae mpu BeINOJTHEeHWH cuHTaKcHYeckoro pasbopa YACC 6yzer
OCyIIECTBJIATH IIPOBEPKY THUIIOB B CEMAHTHYECKOHM 9aCTH CHHTAKCHYECKHX
IpaBUJI. HJIH OCYIIECTBJIEHUA BO3MOXKHOCTH IMIPDOBEPKU TUIIOB 3aJaHUE CO-
OTBETCTBHUA «THUII — JIEKCEMa» JOOJI2KHO 6LITL BBIIIOJTHEHO 4BHO.

I/IMeHa SJIEMEHTOB O6’beﬂI/IHeHIIIH, OIIACBIBAKOIINETIO0 BO3MOZKHBIE€ THIIBI
O6’beKTOB, XPaHUMBIX B CT€KE, CBA3BIBAIOTCd C AMECHAMHU HETEPMHHAJIOB C
IIOMOIIBI0 AUPEKTHUBHL /type. B 9T0il qupekTuBe HE JOIKHBI BCTPEIATHCS
JINTEPAJIBL UJIK HOMEPA, JieKCeM. g CBsA3M 3/1eMEHTOB OObeAMHEHNSI C UME-
HaAMM TEPMUHAJIOB MCIOJIb3YEeTCs y2Ke 3HAKOMAas HAM JUPEKTUBA jtoken.
CHHTAKCUC JUPEKTHB B 3TOM CJIy4ae IpPOIIE BCErO IIPOAEMOHCTPHPOBATH
HA TpHUMepe:

%union{
double val; /* dakTHYeckoe UHCIOBOe 3HadYeHWe */
int index; /* UHIOEKC B MaccCuUBe IIepPeMEHHHX */

%token <val> NUMBER

%token <index> VALUE

%type <val> formula

B npumepe NUMBER m VALUE — HEKOTOpBIE TEDMHHAJbHBIE CHMBOJBI, &
formula — KakoO#-TO HETEpMUHAJI, UCIOJIb3yEMBIH B CEMAHTUIECKOH YaCTH
CHHTaKCHYeCKHX IPABHUJ IO €ro 3HAYEHHIO.

2.3.2. Pasgen npaBun yacc-nporpammbl

DTOT pa3mes COAEPXKHUT KOHTEKCTHO CBOOOIHYI0 IPAMMATHKY, MO KO-
Topo#t 6ymer Bectu pa3bop mopoxkaéuabii YACC cuHTakcmyeckuii aHa-
muzarop. Cekmus COCTOUT W3 OJHOTO WJIM HECKOJBKUX CUHTAKCAIECKUX
mpaBmi, uMmemux dopMy, 6iuskyo k BHO*:

UMsI_HeTepMUHalla : OIpefelieHue ;

3mech cumBONBL @ um ; — 3apesepBupoBanabie cuMBOBI YACC. Onpe-
JIeJIeHre — TOCJIeI0BATEBHOCTD U3 JINTEPAJIOB, MMEH JIEKCEM W HETEPMHU-
HAJIbHBIX CHMBOJIOB, 33, KOTOPO# MOXKET CJIEJIOBATh CEMAHTHIECKOE Ieii-
crBue. B mpomecce pa3bopa Takas MOCIEOBATENBHOCTh 3aMEHSETCS Ha,
¥Ms_HeTepMUHAJa, YKA3aHHOE B JIEBOH YACTH mpaBuja. Takas mpoueaypa
OJTyYmMJIa Ha3BaHUE CBEPTKA.

IIpaBuna MOryT 3amucChIBaThCd B MPOHU3BOJBHOM mopsake. OmgHAKO,
€C/IV UMs HETEPMUHAJIA, ABJIFIOMIErOCd HAYAJIbHBIM CUMBOJIOM TPaMMaTH-

* B npuBoamMBIX B naparpade mpumMepax 9acTo B Ka4eCTBE HMEH HETEP-
MWHAJIOB Ui OOJbIIell HArISTHOCTH HCIOJB3YIOTCH CJIOBA, COAEPIKALINE
pycckme OYKBBI. IJTO He mpoTuBOpeunmT npuHmunaMm padorsr YACC, HO
PeasbHBIA TPAHCIAATODP yacc UMEHa, COCTABJIEHHbIE HE U3 IMUMpP U aHTJIHH-
ckux OYKB, MCIOJIB30BATHh HE PA3PEIIAET.
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KH, He 33/JaHO IBHO B pa3zese Aekjaapanuil, To Heobxomumo, 9TobbI mpa-
BHJIO, OIIPe/esIIoliee STOT HETEPMUHAJ, ObLIO 3aaHO IEePBBIM.

Bce merepMmuHanbl, HCHOIB3yeMble B IPABHUIIAX, JOJKHEI OBITH OIpe-
JeneHbl. 1O eCTh MM KaXKJA0r0 U3 HUX JOJKHO MOSIBAUTHCI B JIEBOX 9acTH
xorg 661 omHOro mpapmia. g mpuMepa moOKajkeM, KaK MOXKHO OBLIO GBI
3a7aTh MPABUJIO JJIs 3arojioBKa (yHKnuu B a3bike Cu:

function : NAME ’(’ arglist ’)’ ;

31eCh TPaBMIIO COCTOMT M3 9ETHIPEX JIEMEHTOB — JBYX JIATEPAJIOB (CAM-
Bosibl (W ), B39THIE B OJMHOYHBIE KABBIYKH), JekceMbl NAME, o9eBHIHO,
coorBercTByOUIel nvenn (YHKIWH, U HeTepMHHAJIa arglist, coorBer-
CTBYIOIIETO COHUCKY apryMeHTOB.

JomycTumo 3aaHne HeCKOIbKAX IPABUIIL, OIpenendiomux oqul Herep-Ii
MHHAJ, T. €. IPABUJI C OJUHAKOBO} seBoil wacThio. Hampumep, npasuia,
OIpeneIAonre BAIbI ONEPATOPOB B HEKOTOPOM S3BIKE, MOL'YT BBITJISAHETH
caemyomuM 00pa3om:

statement : assign_stat ;
statement : if_then_stat ;
statement : goto_stat ;
IIpaBwmia ¢ ob1meii JIeBOI 9ACTHIO MOXKHO 33/aBaTh B COKPAIIEHHON 3aUCH
6e3 MOBTOpEHHS JIEBOM YaCTH, UCIONB3Yd [ Pa3esieHus aJbTePHATHB-
HBIX ONpeJiesieHuii cumMBOI |:
statement : assign_stat
| if_then_stat
[ goto_stat ;

CemanTuveckoe jeficTBue MOXKET OBITH CBA3aHO C JIFOOBIM IIPABHUIIOM.
HeticrBue — 310 HabOp oneparopos s3eika Cu, KOTOpHIE OYAyT BBIILOJI-
HATHCS IPH KayKJOM paclo3HaBaHuy npasmia. JleiicTBue He aBigerca obs-
3aTEeIbLHBIM 3j1eMeHTOM mpasmia. OHO 3akja04Yaercd B PUrypHBIE CKOOKH
¥ IOMeINAeTcd BCJeH, 33 OIpeJieeHneM:

VMs_HeTepMHUHala : onpegeneHue {gmelicTtBuel} ;

Ha omeparopsl, Bxoagmue B AeficTBHe, He HAKJIAALIBAETCS HIKAKUX Orpa-
HuueHui. B wacTHOCTH, B IefCTBASIX MOTYT COLEP2KATHCSI BBI30BBI JIFOOBIX
dyukumii Ha a3eike Cu. OTHenbHBIE OMEPATOPHI MOTYT OBITH MOMEYEHHI,
K HAM BO3MOXKEH Ilepexo, U3 JIPYTuX AeiCTBHil.

CywecrByer BO3MOXKHOCTH 33JaHUS JeHCTBUil, KOTOpHIE OyayT BbI-
IIOJIHATBHCA II0 Mepe pa.CHOBHa.Ba.HI/IH OTAE€JIbHBIX ¢)pa.I‘MeHTOB Hpa.BI/IJ'[a..
JeficTBue B 3TOM CiIydae HOMEN[AeTCs MOCJIe OSHOrO U3 JIEMEHTOB IPABOH
9acTH TaK, 9TOOBI MOJIOXKEHHE NeHCTBUS COOTBETCTBOBAJIO MOMEHTY pa3-
0opa, B KOTOPHIA naHHOMY HeiicTBui0 Oymer mepenano yupasieHue. Ha-
mpuMep, B IIPABHIIE

if_then_stat : IF ’(’ expression ’)’ { geiictBme_1 }
THEN statement ’;’ { geficTBme_2 } ;
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JedcTBUS 33JaHBI C TAKUM PacIéToMm, 9T0OBI melicTBHe_1 BBINOJHAIOCH
pY PACHO3HABAHUU IPABOM KPYTIJOi CKOOKHU, & meicTBUe_2 — IO OKOH-
yaHUU pa3bOpa BCEro MPaBHIIA.

B neficTBusSX MOXKHO HCIOJMB30BATHh TAK HA3BIBAEMBIE IIO3UIMIOHHBIE
HHepeMeHHbIE. JTH EPEMEHHbBIE 3aNUChIBAIOTCA Kak $1, $2, ..., rme $i
COOTBETCTBYET 3HAYEHUIO i-TO JIEMEHT, MPABOM YaCTH MPABUJIA. OJIEMEH-
THI IPABOX YaCTHU IPABUJIA HYMEPYIOTCS CJIEBA HAIPaBO 0e3 pasmuamii ajis
JIEKCEM W HeTepMHHAJIOB. Hampumep, mjis mpasumia

function : NAME ’(’ arglist ’)’ ;
UMEEM CJIeI[yIOHLI/Ie OTHOIIE€HUA INO3UIUOHHBIX HepeMeHHI)IXZ
$1 Name

$2 (O
$3 arglist
$4 )’

3HaueHHUE OIpPEIeIaeMOro IPABUIOM HETEPMUHAJIA JOJIKHO IPUCBAT-
Barbca nepemenHoit $$. Hanpumep, npasumo u geiicTBue [yig MaTeMaTu-
YeCKOU Omepanuy MOryT OBITH 3AMUCAHBI TAK:

summ : expr ’+’ expr { $$=$1+$3; } ;

Ecnu B neficTBum SBHO He 3a/JaHO MPUCBOEHWE IepeMernol $$, a Tak-
K€ eCJI IeHCTBUE B IPABUJIE OTCYTCTBYET, 3HAUEHNEM HETEPMHUHAJIIA, IIOCTIE
CBEPTKHU CTAHOBUTCH 10 YMOJYAHUI 3HAUYEHUE MEPBOTO JIEMEHTA, IPABOM
YaCTU OPABUJIA, T. €. HEIBHO BBINOJIHIETCS IIPABHIIIO

$$=81;

Ecnu Bk1109€H KOHTPOJIB THUIOB, TO OPU HECOBIAJEHWM THIA IO3H-
OMOHHOM IIEPEMEHHOR M THUIIA JIEKCEMbI B IPABUIIE BBIIAETCA COODIIEHME
06 ommbke.

Ecnu B mpaBoit yacTu npaBmiia HCIOIB3YIOTCH IE€HCTBUS, BBIIOJHS-
e€Mbl€ B IIPOIECCE PACHO3HABAHWUS IIPABWIIA, TO KaXKJ0€ TAKOe IeificTBHE
(rpynma, 3akmouénHadg B GUrypHBIE CKOOKH) COOTBETCTBYET CBOEH I03H-
OUOHHOU IepeMeHHOH, 3HaUeHNe KOTOPO# CUUTAETCH IIyCTHIM.

CywmecrByer aBa crmenuduuecKux BUIA OPABUJ, HA KOTOPBIE MOJIE3-
HO 00paTuUTh BHUMaHUE — 3TO IyCTOE W pekypcuBHOe. llycroe mpasumiio
HMeeT BH[
¥Ms_HeTepMHUHAla : ;
nJjiIn
uMsi_HeTepMuHana : { geiicTBue } ;

Coveranue mycToro mpaBuia C APYTHUM, OIPENEISIOIMM TOT XK€ HeTep-
MWHAJI, FIBJII€TCI OJHAM W3 CIOCODOB yKa3aTh Ha HEODOS3aTENBHOCTH BO
BXOJHOM IIOTOKE COOTBETCTBYIOIIEH KOHCTPYKIIWH.

IIpaBmia 9acTO OHHMCHIBAIOT HEKOTOPYIO KOHCTPYKIHIO PEKYPCHUBHO,
T. €. mpaBas YaCTh MOXKET BKJIIOYAThH ONpeeasdeMblii Herepmunaa. Pa3iu-
9aI0T JIEBOPEKYPCUBHBIE IIPABHIIA!
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¥Ms_HeTepMHUHAJa : MMdI_HeTepMUHAla IOBTOpALNUACH (parMeHT ;
¥ IPaBOPEKYPCHUBHBIE NPABUIIA!

VMs_HeTepMUHAJa : INOBTOPAOMUNCH (pparMeHT MMsa_HeTepMUHAJa ;
Teneparop YACC momyckaer 06a BHJja PEKYPCUBHBIX IPABWUII, OJHAKO IPU
WCIO/IF30BAHUN MPABUJI C IPABOM PEKypCHeil 00BbEM aHAIU3ATOPA, YBEJIHU-
9UBAETCd, TaK KAaK CYyIECTBYyeT ONACHOCTDH IEPEIOJHEHWS BHYTPEHHErO
CTeKa aHAJIM3aTOpa BO BpeMmd pasbopa.

Pekypcusable npaBuia HEOOXOAMMBL IIPY 33JAHAU IIOCJIEIOBATEIHHO-
creit m couckos. Hampumep:

IIOCJIeNOBAaTEIbHOCTb: 3JIEMEHT

| mocmemoBaTeNBHOCTH IIEMEHT ;
unu
CIIUCOK : BDIJIEMEHT
| cmmcok ’,’ amIeMeHT ;
HerepmunasipHEbIE CHMBOJIBI, CBS33HHBIE C MOCIEAOBATEIHHOCTSIMH WJIH
CINCKaMU Pa3HOPOAHBIX 3JIEMEHTOB, MOIYT OHHCHIBATHCS IPOU3BOJIBHBIM
9HCJIOM PEKYPCHBHBIX W HEPEKYPCHBHBIX mpasui. Hampumep, ompesnese-
Hue uaeHTH(UKATOPA B IPOrpaMMe MOXKeET ObITh 331aHO CJIeAYIOIUM IPa-
BHJIOM:
unenTupukaTop : BYKBA
| ¢
| umenTudpuxaTop BYKBA
| wpenTupmraTop LUOPA
| mpmerTudpukaTop ’_’ ;
Cuenyer oOpaTuTh BHUMAHUE HA TO, YTO DU 33JaHUU PEKYPCHUBHBIX MPAa-
BHJIL JJISI OLIPEJEIIEMOr0 HETEPMUHAJIA, TOJIZKHO OBITH 33/1aH0 XOTs OBI OZHO
npaBmwio 6e3 pexypcunu. Tak, mpu 3aJaHWU COUCKOB WJIX IOCJIEI0BATENb-
HOCT€H, KOTOPBIE MOTYT GBITH ILyCTHIME (OTCYTCTBOBATH), B KAYECTBE HEPE-
KyPCHBHOTO IIDABHJIA HCIOJIB3YETCH MYCTOE:
IIOCNeNoBaTEIbHOCTD :
| mocmemoBaTeNBHOCTH PIEMEHT ;

CoueraHue IyCTHIX ¥ PEKYPCUBHBIX IPABUJI SIBJISETCH YIOOHBIM CIIOCO-
0O0OM IIpeACTaB/IeHUs TPAMMATHK U BEAET K 00sbineil ux oomaocta. OmHaako
HEKOPPEKTHOE HCIOIb30BaHue IYCTHIX IIPABUJ MOXKET BbI3BATH KOHMIIUKT-
HbIE CI/ITya,III/II/I n3-3a HEOAHO3HAYHOCTH BI)I60pa. HeTepMI/IHaJIau

s yrapHBIX omepamuii B 00mEM Ciiydae J0JDKeH ObITh yKa3aH ux
npuopurer. B Tom ciydae, ecim yHapHas u OMHADHASI ONEPAIYH HCIOJb-
3YIOT OJHO H TO 2Ke 0DO3HAuYeHHe, JJIs W3MEHEHUs NPHOPUTETA B OTHOM
OT[IEIBHOM IMPABWJIE WCIOJIB3YeTCs KJIOYEBOE CJIIOBO %prec. ITO CJIOBO
CTABATCH HENOCPEACTBEHHO IIOCJIE TEJIA MPABUIIA, U 33 HUM 3aNHACHIBAETCS
HMS$ JIEKCEMBI WJIM JIATEPAJ, K IPHOPUTETY KOTOPOrO HAJIO IPUPABHATH
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MPUOPHUTET JAHHOrO HpaBmia. Hampumep, Ijid 33aJaHWS SBHOTO Pa3Jid-
YW TIPUOPUTETOB YHAPHOIO MUHYCA U OIEPAIWY BHIYUTAHUS MOTYT OBITH
HCIOJIB30BAHBI CIIEAYIOIINE OIMEPATOPHI:

%token NUMBER

Yleft 247 -
%left UNARYMINUS
hh

expr : NUMBER { $$=$1; }
| expr -’ expr { $$=$1-$%3; }
| >-? expr Yprec UNARYMINUS { $$=-$2; } ;
B marHOM Citydae CHMBOJI yHAPHOIO MUHYCA MMEET TOT K€ IPAOPHUTET, ITO
u UNARYMINUS. A mockonbky UNARYMINUS B pa3sjene AeKJIapaluii ONuCaH
C HaWBBICIINM IIPHOPUTETOM, TO U OIEPANNS YHAPHOIO MUHYCA UMEET HaW-
BBICIINH IIPUOPUTET.

2.4. HeogHo3Ha4yHOCTL

Kak yxke OBLIO 3aMeY€HO, KOHTEKCTHO CBOOOJHAA IDAMMATHKA, HA,
0a3e KOTOPO# COCTABILAETCH YacC-IPOrPaMMa, MOXKeET ObITh HEOJAHO3HAU-
HO#. Temeparop YACC pacnosHaér gBa TUIA HEOXHO3HAYHOCTEH (KOH-
¢dnukToB) — THnNA cxBuUr/cBépTKa (shift/reduce) m Tuna ceéprra/cBépTKa
(reduce/reduce).

ITo ymonganuro ajisa pa3penieHnsi KOH(PIUKTOB CHHTAKCHUIECKOrO Pas-
060pa UCHOJIB3YIOTCS CJIEAYIONINE MPABUIIA:

— B ciydae KOH(JIMKTA CABUT/CBEPTKA BHINOJHAETCA COBHI (TO €CTb
B pe3ysbrare Oymer CBEpHYTa camasd IJIWHHAS U3 OMO3HAHHBIX KOH-
CTpyKuwuit), 9T0 AJid GONBUIMHCTBA IPAMMATHK, ONUCHIBAIOIIAX COBPE-
MEHHBIE€ A3bIKH IIPOIrPAMMHDPOBAaHHA, OKAa3bIBAC€TCA IIPABUJIBHBIM De-
LICHUEM;

— B ciydae KOH(UINKTa CBEPTKaA,/CBEPTKA JJIs CBEPTKHU UCIOIB3YETCA TO
IpaBUJIO, KOTOPOE€ 3allHCAHO II€PBBIM IIDA OIIUCAHUU I'DPAMMATHKH.
Kpome Toro, nis paspeuieHnss HEOIHO3HAYHOCTEH HCIOIB3YeTCH WH-

dopmanusa 06 acconmaTusHOCcTH U npuopuTeTe. KoHbIUKT crBur/cBéprKa
BCEr/la pa3pelaeTcs B MOJAb3Y JedCTBHUS (CABUT UM CBEPTKA) C Gosiee BbI-
COKHM IPHOPHUTETOM. BosbImmmil mIpHOpPUTET HPaBUIa BHEI3BIBAET CBEPTKY
mo Hemy, Gosibinuit mpuopuTeT JerceMbl — caBur. OqHAKO 3aJaHNUE IPUO-
PHTETOB HE BEJET K YCTPAHEHUIO KOH(DIIMKTOB U HE JeJIa€T IPAMMATHKY OZ-
HO3HA4HOH. Ecaum npmopureT OAMHAKOB, HCIOJIB3YEeTCS ACCOMUATUBHOCTD.
JleBasi accOnMaTUBHOCTH 03HAYAET CBEPTKY, IPABas — CIABHUI, OTCYTCTBUE
ACCONMATUBHOCTHA O3HA4Ya€eT OH.II/I6Ky

TIpuopurer mpaBmIa ABTOMATHYECKH OMPEIEIAETCA MPUOPUTETOM II0-
clieiHeH JiekceMbl B HEM. Kciu B paszelie mekIapamuii JAjsd 9TOH JIeKCEMbI
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HE 33JIaH IPUOPUTET WJIM €CJIU IPABas 4aCTh MPABUIIA, BOOOIIE HE COIEP-
KUT JIEKCEM, TO IPUOPUTET MPABUJIA, HE OMPEAENEH. DTOT MPUAHIAI MOXKHO
OTMEHHUTH IBHBIM 3aJaHNEM IPUOPUTETA IPABUJIA C IOMOIIBI0 TUPEKTHUBHI
%prec, Kak ONMCAHO BHIIIE.

2.5. ObpaboTtka owmnbok

CrasnaprHO# peakiuell CHHTAKCHYECKOTO aHAJIX3aTOpa HA OLIMOKY
SIBII€TCH BbIZa4a cooOuieHWs Syntax error u mpekpalieHzme pa3bopa.
OTy PEaKIui0 MOXKHO M3MEHUTh, HAPUMED, CAENAB COO0IeHne 00 omubd-
Ke Oosee mHDOPMATHBHBIM, 334aB COOCTBEHHYIO mpoueAypy yyerror().
OpxHaKO xKenaTesbHo, YTOOBI AHAJIN3ATOP B 9TOM CJIY9ae MPOJO0JIZKAJL MPO-
CMOTP BXOZHOIO IIOTOKA. JJis 3TOro NporpaMMucT J0JI2KEH BBECTH B IPAM-
MAaTWKY JOMOJTHUTEIbLHBIE IPABUIIA, YKA3BIBAOUINE, B KAKAX KOHCTPYKI[HU-
SIX CHHTAKCHYECKHE OMNOKY ABI0TCH HonycTuMbiMu. OTHOBPEMEHHO 5TH
MPABUJIA OIPENEIIIOT OYyTh JAJIbHEAIIEro pa3bopa s OmubOIHBIX CATY-
aIuit.

L1 yKa3zaHud TOYEK MOIMYCTHMBIX OIUOOK HCHOIB3YETCs 3ape3epBu-
POBAHHOE WMSH JIEKCEMBI error. llpumep:

a:bcd

| b ¢ error ;
B mamHOM ciydae mpennosiaraercsi, 9TO IOCJIE TOro, Kak Oyayr pacmo-
3HAHBL JIEMEHTHI b M C, MOXKET HE MOCJEA0BATH djeMeHT d, 4ro Oyxer
pacno3Hano Kak omubka. [IpaBmia, comeprkainue JeKCceMy error, BBIIOJ-
HSIOTCS TaK Ke, KaK BCE OCTAJIbHbIE IpaBuia. B gacTHOCTH, C HUMHU MOTYT
ObITh cBa3aHbI feficrBug. OmycTuB BHyTpEHHHE MOAPOOHOCTH 06pabOTKM
AHAJIM3ATOPOM JIEKCEMBI error, IOKakKeM, KaK MOXKHO BEPHYTH AHAJIH-
3aTOP B COCTOSHWE, IIO3BOJILIONIEE TPOMOIKUTH CHHTAKCUIECKUI aHAIN3
BXOJ{HOT'O HOTOKA.

O6maga popma mpapuia ¢ IeACTBAIME 10 BOCCTAHOBJICHUIO IMEET B,
omepaTop : error {

resynch();

yyclearin;

yyerrok;

s
3meck resynch() — 37O 3amaHHAd MOIB30BaTEIeM (YHKIHUSA, KOTOpasd
IIPOCMATPHUBAET BXOAHOM MOTOK J0 HAYAJIa O9€PESHOTO MPABUIBHOIO OIle-
paropa. yyclearin m yyerrok — 310 cmemmanbubie oneparopsr YACC,
[EPBBI U3 KOTOPHIX CTUPAET W3 BXOJHOrO MOTOKA JIEKCEMY, BBI3BABILYIO
omubKy, & BTOPOR raCcUT COCTOSHHE OIIMOKH AHAJIU3ATOPA.
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2.6. CBA3b C NEKCUYECKUM aHANN3aTOPOM

Jliisg mosiydeHms OdYepemsHOM JIEKCEMBI AHAJIM3ATOP CHHTAKCHIECKOrO
pa3bopa Be3biBaeT ¢GyHknuioo yylex(). PyHKnma HEe MMeeT apryMeHTOB
¥ JOJI2KHA, BEPHYTHh B KAQ4eCTBE KOIA BO3BPATa HOMEP OYEPENHON JIeKCe-
mbl. Eciu jiekcema, KpoMe HOMEPA, MMEET 3HAYEHHNE, TO OHO JTOJI?KHO OBITH
TIOMEIIEHO JIEKCHIECKUM QHAJN3aTOPOM B epeMeHHy0 yylval. Tum mepe-
MeHHO# yylval COOTBETCTBYET TUIy BHYTPEHHETO CTEKA CHHTAKCUIECKOTO
aHAIU3aTOpa. KECau CTeK aHAJIM3ATOPA ONUCAH B Pa3Jese AEKJIapanui C
IOMOINBI0 JUPEKTHUBHI /union, TO u mepeMenHas yylval aBisercsa 00b-
enuHenueM. Hampumep, €Ciu npeanosiOKuTh, YTO TUL CTEKA, CHHTAKCHYIE-
CKOI'0 QHAJIM3ATOPA 33JAH CIAEAYIOIHUM 00pa3oMm:

%union{
double val; /* dakTHYeckoe UHCIOBOe 3HadYeHWe */
int index; /* HMHEEeKC B MacCHBe IEpPEeMeHHHX */

%token <val> NUMBER
%token <index> VALUE
%type <val> formula
TO rae-TO B (pyHKIMHU JIeKCHIecKoro ananu3aropa (yylex()) omeparopsr,
COOTBETCTBYIOLIE PACIO3HABAHUIO BO BXOZHOM IIOTOKE YHCJIA, MOTYT BBI-
[JIAETh CIeAyomuM 00pa3om:

scanf ("%f",&(yylval.val));

return NUMBER;
3mech B mepeMeHHy0 yylval moMemiaeTcsa 3HAUYEHWE PACIO3HAHHON JIeK-
ceMbl, a eé Tun NUMBER mepenaéTcs CHHTAKCHI€CKOMY aHAJIM3ATOPY Kak
Ko7, Bo3Bpara pynknuu yylex().

2.7. CtangapTHble pyHKLMN

IIpocreiimas pyurnus yylex() mmeer Bux
yylex()
{

return getchar();

}
OxaHako mpu TakOM €€ OmpeesieHHH BC paboTa IO PaCIO3HABAHUIO 3Jie-
MEHTOB U KOHCprKHI/II‘/JI A3bIKa JIOZKHUTCHA Ha CI/IHTa,KCI/I‘IeCKI/II‘/JI a.HaHHBaTOp.
Kak yxe 6pu10 mMOKA3aHO, TAKOH MOAXOJ 3HAYUTE/IHHO YCJIOXKHSIET CHH-
TAKCUYECKAN aHAJIUBATOP, JEJIAET €r0 TAXKEJOBECHBIM U TPYIHOMOAUDU-
IHUPYEMBIM.

Ha nmpakruke xenarensHO, 9T00BI MyHKIua yylex() pacmo3HaBa-
JIa THIBI JIEKCEM, TAKUe, KAK KJIIOYEBHIE CIOBA, YUC/IA, UAEHTA(DUKATODHI.
ITosTomy, kak mpaBmio, 3ta QyHKIUA Pa3pabATHIBAETCS MAPAJUIIEIBHO C
CO3JAHUEM CHHTAKCHYECKOrO AHAJIU3ATOPA.
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Oyukuun main() u yyerror() I OKOHYATEIBHOIO BAPUAHTA, IPO-
rpaMMBI TaK¥XKe YKeJIaTeIbHO pa3paboraTs camocrosTenbuo. Omuako mis
neseil OTIagKu COOCTBEHHO CHHTAKCUIECKOTO AHAJIU3ATOPA, BIIOJHE MOTYT
MOAOHTH HpOCTeHININe BAPHAHTHI:

#include <stdio.h>

main()
{

yyparse();
}

yyerror (str)
char *str;
{
fprintf (stderr,")s",str);
¥
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[naBa 3
[eHepaTop nporpamm nekcmyeckoro pasbopa LEX

3.1. Obwume ceegeHus

IIpucrynas x onucanmio remeparopa LEX, cpa3y orosopumcs, 9To B
HACTOLAIIEH TIaBe NPHUBEIEHBI CBeneHud u3 gokymenrtamun mo LEX, ko-
TOpas, KaK [MOKA3BIBAET JINYHBIA ONBIT ABTOPA, HE BCErNA OKA3BIBAETCS
Touno#i. BepHee cka3aTh, eCiiu 0 OTAEIBHOCTH BCE OMUCAHHBIE 3/1€Ch KOH-
CcTpyKuuu paboTarOT BHOJIHE HOPMAJBHO, TO, Oynydu oObeIVMHEHHBIMU B
lex-nporpaMmmy, OHE MHOr[A HAYUHAIOT KOH(MIUKTOBATH, B PE3Y/IHTATE Ue-
ro MOJIyYa€MBbIA B UTOre JIEKCUYIECKHil aHaim3aTop He paboraer. IIpobire-
Ma, BUIUMO, 3aKJIIOUAETCS B TOM, UTO CYIIECTBYIOT Pa3/IMUHbIE O0osiee win
MeHee ynaunbie peasmm3anuu LEX, koTopsie, M0 umee, MOMKHBI pabOTaTh C
€IUHBIM BXOAHBIM si3bikOoM. OQmHaKo B cuiy Toro, uro LEX ucnomb3yerca
Ha MPaKTUKE 3HAYUTEIHHO pexke, 9eM YACC, ero 6a30BbIil aaroput™ oKa-
3aJiCd MeHbIIe OTPadoTaH. B cBa3u ¢ 9TUM aBTOP peKOMEHAyeT pa3pabaTsi-
BATh JIEKCHIECKHUA AHAJIM3ATOP IO IraraM, 1006aBiisgsa HEOOXOAUMBbIE IIPABH-
Jia ¥ mabJIOHBL IIOCTEMEHHO, U CJIE€IUTD IIPH 3TOM 33 pabOTOCIOCOOHOCTHIO
[IOJIy 9a€MOr0 aHAJIU3aTOpa. Kcim mocie mobaBiieHus 09EPESHOrO IPABUIIA
AHAJIA3ATOP MEPECTAN PAOOTATH, 3HAYUT, JAHHOE IPABUJIO HY?KHO IIPOCTO
3anmuCaTh KAKUM-HEOYIH APYTUM CIOCOOOM, 9TO OOBI9HO BO3MOXKHO.

YuraTe 0 peKOMEHAYeTCs BOCIPUHUMATD IPUBOAUMBIE B 9TOU I/IaBe
MPUMEPHI UCKJIIOYNTEIBHO KAK MIIIOCTPANUU K ONMUCAHUK A3bIKa. I[Ipo-
BEpKa, pabOTOCIOCOOHOCTH STHX HPUMEPOB HE MPOBOAMIACH. lIpoBepeH-
HBIE MIPUMEDHI IPUBOAATCH B MOCJIEAYIONIAX [VIABAX HACTOSIIETO yIeOHOro
mocobus.

Teneparop LEX no daiiny cnemudukanmii, KOTOpHIi B najasHEAIIEM
OyzeM Ha3BIBATH lex-mporpamMmoii, CTPOUT AeTEPMAHAPOBAHHBIA KOHEYHBIH
aBTOMAT I PACHO3HABAHUS BO BXOJHOM MOTOKE IEIOYEK, COOTBETCTBY-
IOIIUX PEryJasSpHBIM BHIPAJKEHWHM, 33JJaHHBIM B lex-mporpamme. Apromar
qmTAeT BXOGHOM MoTOK m3 (paiina yyin (0OBIMHO 9TO CTaHIAPTHEIA BBOL) B
npu HeOOXOAMMOCTH BHIBOAUT TENOYKH B (aiin yyout (0GBIYHO 9TO CTaH-
JAPTHBIA BBIBOL).

B ¢raitne cnenmudukanmii Takxke MOryT OBITH 33JaHBI AEHCTBUS, KOTO-
pble HeOOXOUMO BBHIIOJHUTH NIPU PACIO3HABAHUH [ENOYEK, COOTBETCTBY-
IOLUX PETYJIIPHBIM BHIPAKEHUIM.

Teneparop LEX MoxkeT OBITH HMCIIOIB30BaH I CO3MAHUS IPOrPaMM
aHAIU3a U 00pabOTKH TEKCTA KAK CAMOCTOSTE/HHO, TAK M B Mape C reHe-
paropom cmHTaKcmIeckoro pasddopa YACC.
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3.2. Nony4yeHue paboyeii nporpammei

®aiis ¢ lex-nporpaMmmoii 0661980 uMmeer paciuuperue .1. Byaem cum-
TaTh, YTO JJid BCEX HAIIUX IIPHMEDPOB, €CJIHA HEe OTOBOPEHO APYTOe, STOT
daiin uveer ums file.l. Paiin COOEPKUT CIHUCOK PErYISPHBIX BBIPaA-
KE€HHH, B COOTBETCTBUY C KOTOPHIMH JTOJIKHBI OBITh PACIO3HAHBI IEMOYKA
CHMBOJIOB BO BXOJHOM IIOTOKe, M JeHCTBHS, KOTOpPhIE JOJKHBI OBITH BBI-
[IOJIHEHBI [IPY PACIO3HABAHWU STUX [emnodek. JleficTBUS 3anmuChIBAIOTCA B
Buge pparmerToB Ha s3biKe CH.
Tpancaanus ¢aiia ¢ lex-mporpaMMoii BBIIOJHAETCI KOMAHIOM
lex file.l
B pesynbrare Tpancaanuu nonygaercsd ¢aitn lex.yy.c, cogepxammit
IpOrpaMMy JIEKCHYECKOro aHasm3aropa Ha sa3bike Cu. Ilporpamma mpu-
BOAMTCA B feiicTBre BbI30BOM dyHKIuu yylex().
Oyukiua yylex() B mpomecce pabOTBI MOXKET BBI3BIBATH HECKOJIb-
KO (yHKUMit ¢ npenonpeneréHHpIME uMeHaMu. JTo yywrap(), input (),
output (), unput (), yymore(), yyless(). Bce sru dbyuknun no ymonga-
HUIO OIIpeJiesIeHbI, HO [0JIb30BATENb MOXKET UX IPHU HEOOXOIUMOCTH IEpeo-
npenenutb. CMbICH 3THX PyHKIMH OmucaH B HOCIeAYOIUX maparpadax.
Oyukuga main () me co3gaérca rermeparopom LEX. Ona nomxkua 66ITH
HANKUCAHA MOJIb30BaTeeM. Tak ke Kak U B cirydae ¢ reeparopom YACC, B
UNIX cymecrByer crangaprHas 6ubnuoreka LEX, u3 koropoit sra dpyHk-
nus Moxer ObiTh B3sita. HO, BO-nmepBbix, crangapraas ¢pyHkums main()
HOKprBa,eT TOJIBKO OHpeﬂeﬂéHHbIe U CaMbI€ HpI/IMI/ITI/IBHI)Ie C.TIy'-Ia,I/I HCIIOJIb-
sosanug LEX, a, Bo-sropex, B OC MS DOS Takoii 6ubimoreku HeT, mMO-
sromy dysrmuio main() npuaércda pa3padoTaTh CAMOCTOSTEIBHO.
Tlonyuennsrit dpaiin lex.yy.c TpaHCAUPYETC Jajiee B O0bEKTHBIH MO-
JYJIb C UCIOJIB30BAHUEM CTAHIAPTHOrO TPaHCIATOPA ¢ a3bika Cu. CHopka
paboueii mporpaMMbl BBIIOJHSETCHS CTAHIAPTHON NPOrpaMMON PEIAKTH-
poBaHUA CBHA3€ll C MOAK/IIOYEHWEM MOJYJeH, COmeprKalluX HeoOXOLuMbIe
bysKRIHA.
Komanga lex moxker umeTs ciaemymomme diarn:
-t BBIBOJ pe3yJbTaTa B CTAHJAPTHBIM BBIBOJ;
-V BBIBOJ, KPATKOM XapaKTEPUCTUKH PA3MEPOB IOCTPOEHHOTO AHAJIM3A-
TOpA;
-n 3amper BHIBOJA PA3MEPOB AHAIM3ATOPA (PEXKUM II0 YMOJIIAHUIO);
-f oTMeHa ymaKOBKH BBIXOAHBIX Tabium. B sTtom ciydae lex paboraer
ObICTpEE, HO MOXKET CTPOUTH TOJIBKO HEDOJIBIINE HPOrPAMMEL.

3.3. @opmar dcpaiina cneyndunkaynii

Daiin, copepxkammii lex-nporpammy, UMeeT CIEAYIOIIYI0 CTPYKTYPY:

31



paszen Iekiapanuit
h
paszen ImpaBuI
W
paszen pyHKumi
Pazgen byukumii moxer 66T onymien. Torna Bropas napa %% He Hy>KHA.

C npyroii CTOPOHSL, A1 IPOCTOM IPOrpaMMEI B pa3zese GyHKIUH MO-
ryT OBITH 33JAHBI U HEPEOIPEIEIEHBI BCe HEOOXOIUMBIE /i PAbOTHI IMPO-
rpaMmsbl QyHKIEH, B YacTHOCTH main(). B sTom ciayvae giua nomydenus
pabodeil mporpaMMsel JOCTATOYHO JATH IBE KOMAHJIBL:

lex file.l
cc lex.yy.c

IIpu sTom MBI momyuum pabouyro nporpammy B daiine ¢ uMmeHem
a.out.

Oyukuun B pa3zesne GYHKIHUHA 3aNUCHIBAIOTCI OOBIYHBIM 00pa30M u
[IPY TPAHC/ISIUY IPOrpaMMoil lex mpocTo KonupyTcd B ¢daitn lex.yy.c.
IlosTomy sToT pazmen daitna cunemudukanmii LEX cnenmansao paccmar-
puBaTh MBI HE Oyzem.

3.3.1. PerynsipHble BblpaxeHUst

Js 3amaHus jgekceM, KOTOpbIe HEOOXOAMMO BBIJEJIMTH U3 BXOJHOIO
noroka, B LEX mcnosp3yerca MexaHu3M, IMIMPOKO NPUMEHSEMBIR BO BCel
OC UNIX. 910 Tak HA3BIBAEMBIE PEry/SPHBIC BHIPAXKEHUS ™.

PerynapHble BhIpaXXeHWUd, WK MTIa6I0HbBI, UCIOIB3YIOTCH AJIS 3a-
JaHWST MHOYKECTBA, CAMBOJIBHBIX CTPOK. ['OBOPAT, YTO 3JIEMEHTHI 3TOr'O MHO-
KECTBA COOTBETCTBYIOT PETYISPHOMY BBIPAYKEHUIO.

PerynsapHoe BhIparkeHWE 3aIMCHIBAETCI KAK CTPOKA CAMBOJIOB M Me-

TaCHUMBOJIOB.

MeTacuMBOJIBI, Ha3bIBa€Mble HHOIZIA OIl€paTOPaMMU, — 3TO CHM-
BOJIBI, HMelomue B 1mabione crenuanbHOe 3HadYeHue. [lepeduncium ux Bce
(cambIi mepBBIE — «TOYKa»):

N7kt | 8/
04o-<o

CuMBOJIBI, He ABJILIOIAECT METACUMBOJIAMHE, OnpeaensaoT camu ceba. [Ipu
ONMCAHWUHU PEryJAdPHBIX BHIPAXKEHUHN MOJ[ CUMBOJIOM MOAPA3yMeBAETCH JII0-
00if CHMBOJI, OTJIMYHBIA OT CHMBOJIA [IEPEBOIA CTPOKH.

Eciu He06X0AMMO OTMEHUTD CHENMAIHHOE 3HAYEHUE METACUMBOJIA, TO
mepes HUM HY2KHO yKa3aTh OOPATHYI0 HAKJIOHHYIO YEPTY UM YKA3aTh €ro
B JBOMHBIX KaBbIYKax. Hampuwmep:

* Ha camom gene LEX nommepxusaer paboTy ¢ 607ee MOITHBIM S3BIKOM
3a/IaHUA PEryIdgpHBIX BBIPAKEHUH, 9€M TOT, KOTOPBII IPUHAT B OCTAJIBHBIX

gactax OC UNIX.
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abc+ — CHMBOJI + — OII€PAaTOP;

abc\+ — cumBON + — MPOCTO CHMBO;
abc"+" — CHMBOJI + — IPOCTO CHMBOJI;
Boobine, 11060 cHMBOJI, 3aJaHHBLIA B JBORHBIX KaBBIYKAX, — 3TO BCETIA

mpocto cuMBoJi. CuMBOJI mpo0esia B BHIPAYKEHWW, €CJIM OH HE HAXOIUTCH
BHYTPH KBQJIPATHBIX CKOOOK, TaKK€ HEOOXOZMMO 3aKJ/YaTh B JABOIHBIE
KaBBIYKH.

Jlanee mepednciuM METACHMBOJIBL M MX 3HAYEHUS:
. 000 CHMBOJI, KpOME CHMBOJIA, «IIEPEBOJ] CTPOKH» ;

\n CHMBOJI <I€PEBOL, CTPOKU>;

\t cuMBOJI Tabynanuu;

\b BO3BPAT KypCOpa HA OIUH IIAr HA3aJj;

\kog, yKa3aHHe CHMBOJIa BOCBMEPHYHBIM KOJIOM;

\c CHMBOJI C, TJIé C — MPOU3BOJIBHBIA CHMBOJI, KpOMe IUQPHI H
CKOOOK (K CaMOMy CHMBOJIy \ 3TO 3KDAHMDPOBAHHUE TAaK¥Ke [PH-
MEHHMO);

CUMBOJI 0003HAYAET HAYAJIO CTPOKHU, €CJIM OH CTOWT B HAYAJIE

PErySpPHOTO BBIPAXKEHUS;

$ CcuMBOJI 0003HAYAET KOHEL CTPOKH, €CJIM OH CTOUT B KOHIE PEry-
JISPHOT'O BBIPAXKEHWUS;

[...] oaun cuMBOM M3 YMCIIA IEPEYMCIEHHBIX B CKOOKax. Hampumep,
[abc] o3Hagaer «CHMMBOJ a, WM CHMBOJ b, HJIH CAMBOJ C».
CuMBOJIBI MOTYT OBITH 33IaHBI AUANA30HAMH C UCIOJb30BAHUEM
cumBouia, « -». Hanpumep, [0-9] 3amaér Bce uudpsr, a [+-0-9]
— Bce nudpsl u 3Hakn + u -. Ecam cumBos ~ gBigeTcd mep-
BBIM W3 MEPEYNCIIEHHBIX B CKOOKAX, TO PEryJsipHOMY BBIpaXKe-
HUIO COOTBETCTBYET JIIO00H CHMBOJI, HE BXOASINWHA B YHUCIIO TEPE-
YHUCJIEHHBIX B CKOOKaxX (TO €CTh B CKOOKAX 3aJal0TCS 3aMpeléH-
HBbIE CHMBOJIBI). BHYyTpHm ck06OK cuMBoOsBL ., *, [ m \ TepsioT
CBOH CHENMAJIBHBIA CMBICJ;

ab/cd ab y4uThIBaeTCd TOJIBKO TOIZa, KOIZA 33 HUM CleayeT cd;

ablcd wam ab, wiam cd;

MeTa.CI/IMBOJIBI—HOBTOPI/ITeJII/IZ
* m1000€ (B TOM 49HCIIE HU OJHOIO) YUCJIO BXOXKEHUM CUMBOJIA, M/
IPynnbl CHMBOJIOB, CTOSIIETO HMEPE, *;

? OJZIHO WJIM HU OZHOI'0 BXOXKI€HNd CUMBOJIa WX I'PYNIBLI CHMBOJIOB,
CTO4IIEro mepen 7;
+ onHO uau 6OJIbIIe BXOXKIEHUN CHMBOJIA, WJIU PYIIBI CHMBOJIOB,

CTOSIIETO Hepen, +;
x{n,m} 3mecb n u m — HarypasbHbIe yucaa, npuuém m>n. O3Hagaer
«OT N J0 m BXOXKJIEHUH X»;
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CroenuajgbHBIE CHMBOJIBL:
<s>r  peryasipHOe BBIpaXKeHHe r OyaeT pacro3HAHO, TOJIHKO eCIU MPo-
rpaMMa HaXOAWTCH B COCTOSIHUH S;
{uma} Bmecto {uma} OGymer moACTaBJIEHO Ompee/IeHHE UMEHU (CTPOKHU
HOJCTAaHOBKM) W3 pa3jena Jekiapanuii lex-nporpammer. Hampu-

Mep:
BYKBA [A-ZA-fa-za-=]
mePA  [0-9]

WIEHTH® _?{BYKBA} ({BYKBA} | {I[8PA}) *

B npumepe o6bexr UIEHTU® (unertudukarop) onpenenser-
cda Kak HeoOg3aTesbHEIH CHMBOJ HOMYEPKUBAHHUS, 33 KOTOPHIM
cienyer OykBa, 3a KOTOpO# mr060e qnciao 6yks u/unu mudp B
OPOHU3BOJBHOM MOPSIKE.

Emé meckoapk0 mpumMepos:
~ABC Beibparp nenouky cumBosioB ABC, €Cjim OHA HAYUHAET CTPOKY.
xyz$ BribpaTh menouky xyz, ecsim OHA 3aKAHYUBAET CTPOKY.
x{2,7} Ot aByx 40 cemMu BXOXKIEHUH X.
x{2,} [Ba u 6osiee BXOXIeHUN X.
[0-9]+ Ilemouka nudp HEHYIIEBOH IJIMHEL.
[0-9]17 Heobszarensras mudpa.

3.3.2. Pazgen peknapauwii lex-nporpammsl

B pasgpene nmekmapanuit MOryT OBITH 33JaHBI CJIEAYIOIINE SJIEMEHTHIL:
onpeneseHud CTPOK IIOACTAaHOBKH, (bpa.l"MeHTBI IpOrpaMMBI ITOJIB30BaTE-
Jid, Ha4YaJIbHBIE€ YCJIOBUHA, U3MEHCHUA PA3MEPOB BHYTPEHHUX MaCCHUBOB N
Tabnunbl HAOOpOB cuMBOIOB. (UeHH BajKHO, ¢ KAKOW HMO3WUIUU 3AMUCHI-
BAIOTCA CTPOKH.

OmnpenenenneM CTPOKH MOACTAHOBKHU CUNTAETCH JII00as CTPOKA, HAYU-
HAIOIIASACH C NEPBOM MOBWIWMK M HE 3aKJJYEHHAA B omeparopsl %{ m %}.
®opmar OmpeneseHns:

nMd 3SHaA4YeHHe
rae uMd — Jr00as mMOC/IeI0BATEIBHOCTD U3 OyKB u nudp, HAYMHAIOIIAICT
C 6yKBI>I. B KAQ4Y€CTBE PA3ACIUTEId MEXKAY UMEHEM W 3HAYCHUEM HCIIOJIb-
3yercs oxuH win bosiee mpobesioB unu Tabynsumit. Hanpumep, crpoka
mePA  [0-9]
onpexensger ang umenn {LUSPA} moxcramosky [0-9]. M3 sroro obuero
IIpaBUjia €CTb HECKOJIBKO HCKJIIO‘-IeHPIﬁ, OIIUCAaHHBIX OaJiee.

@parMeHTHl IPOrPaMM MOJB30BATENS 334AI0TCA B dopme

3t

CTpOKHK parMeHTa cC ib6oil mosuuMK

h}
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Bce crpoku dparmenTa npOrpaMMmsel NOJb30BATEN, 33 JAHHBIE TAKAM 00-
pa3oM, OymyT gBASTHCS BHEIIHUME Ui JiF000# (yHKIuu mporpaMmel
lex.yy.c.

Haganpubie ycmoBus 3amarorcd B popme
%START meTkal MeTka2 ...
Ecnu HaganpHbIE yCIIOBAS OIPENENIEHB], TO T3 CTPOKA, JOJKHA OBITH Hep-
Bo# B lex-mporpamme. HaganpHBIE yCIIOBHS ONPENENSOT CIMCOK COCTOS-
HUM, B KOTOPHIE MOXKET IIEPEXOAUTh JIEKCUIECKUH aHAIU3aTOp npu pasbope
BXOAHOrO mOTOKa.

Ta;6.HI/II_[a; CUMBOJIOB Ba.JJ;a,éTCH B BI/Iﬂe
°/T
()

IIeJIo€ _4YHCJIO CTpOKa_CHMBOJIOB

AT

¥ IPeIHA3HAYEHA JJId OCYLIECTBIIEHUS BHYTPEHHEH IE€PEKOIAUPOBKH CHM-
BoJioB mmpu obpaborke. Ot Gojee MOAPOOHBIX OOBIACHEHUH BO3IEPKEAMCH,
TIOCKOJIBKY HA MPAKTHKE 3Ta BO3MOXKHOCTH LEX mpakTwdecku He HCIOIb-
3yercs.

Teneparop lex uMeeT BHYyTpEHHHUE TaO/IMIIBI, PA3MEPHI KOTOPHIX OrPa-
HUYEHBI. 1Ipy MOCTPOEHUH IPOrPAMMBI JIEKCAIECKOTO AHAIU3A MOXKET PO~
u30iTH nepenoHeHne J000i u3 3tux Tabaun. IIporpammuct umeer Bo3-
MOKHOCTb U3MEHHTDH Pa3MePhl 3TUX TA0JUL, (COKPAINAsS OJHHA W yBEIMIH-
Bag JPyTHe) TAaK, 9TOOBI OHH HE MEPEHONHSIIACH. JTO OCYIUIECTBISAETCS C
[IOMOIIHI0 KOMAaH]T HU3MEHEHNS BHYTPEHHUX MACCHUBOB, HMEIOIIMX BHI;

%x wucio

rJe 4YUCio — HOBBIA pa3Mep MacCHBa; X — OAHA w3 OykB: p — mO3U-
WU, N — COCTOSHUS, € — Y3JIBl JAePeBa, a — YIAKOBAHHBIE IIEPEXOMBI,
k — yHaKOBAaHHBIE KJIACCHI CUMBOJIOB, O — MAaCCHB BBIXOJHBIX 3JIEMEH-
ToB. Tekyuue pa3mMepsl TaOJIHUI] M CTENEHD WX 3AIMOJHEHAS MOYXKHO Y3HATb,
WCIONIB3YS MPU TPAHCILIUA leX-pOrpaMMsbl K09 —V.

B paznene gekmapanuit MoryT OBITH yKa3aHBI KOMMEHTAPHUH, KOTOPHIE
3alMCHIBAIOTCH, KaK B a3blke CH, HO He C NEepBOH MO3UIMH CTPOKH.

3.3.3. Pasgen npaBun lex-nporpammbl

B sTom paszesne 3anmchIBaOTCA IpaBuia pa3bopa BXOZHOIO MOTOKA.
IIpaBuaa — 310 Tabiuna, B KOTOPOIL JIeBast KOJIOHKA COLEPKUT PEryiisip-
HOe BbIpazkenue (mabion), a npasasg — gefictsue (HparMenT NpOrpaMmbl
Ha s3bike Cum, mubo omeparop LEX), BemosnsiemMoe mpu pacno3HaBaHAU
PEryASIpHOrO BBIPasKEHUs. PeryjaapHOe BBHIPDAXKEHWE OTAENSIETCS OT Heii-
crBud oxHEM wmim Oosiee mpobemom miam Tabynanueit. [lelicTBue moxker
OBITH 3aMKACAHO HA HECKOJIBKUX CTPOKAX M B 3TOM CIydae JOJIKHO OBITH
3aKJ09eHO B (UTYpHBIE CKOOKH.
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IIpaBmia MOryT GBITH IPOCTHIME U IOMEYEHHBIMHU. [IpocToe mpaBmwio

WMeeT BH]

wabJoH IelcTBHe

TlomeueHHOE TIPABUJIO UMEET BHJ

<MeTka>mabioH HelcTBUE

i

<meTkal ,meTKa2, ...>mabioH melcTBUE

Bce ucnosip3yembie MeTku [0JKHBL ObITh Onmcanbl qupektusoi 4START B
pa3zeine aexkapanuii lex-nporpaMmei.

HpOCTI)Ie Hpa,BI/IJIa, BBIIIOJIHAKTCA BCErjaa. HOMe‘-IeHHbIe — TOJIBKO IIO-
cie akTuBm3anuu ux oneparopom BEGIN. Omeparop BEGIN meTka mpocTo
pacimupseT CIUCOK aKTUBHBIX MPABUJI, AKTUBU3UPYS IOMEYEHHBIE METKOM
MeTka. ECiu MCIONB3yeTCs HECKOJIBKO METOK, TO HOCJE YKA3aHHOIO OIe-
paropa HE3aBHCHMO OT IMPEABLAYIIEr0 COCTOAHWS AKTUBHBIMU OKAZKYTCS
TOJIBKO OOBIYHBIE IIPABHUJIA, U IPABHUJIA, IOMEYEHHBIE METKOM MeTka. Ome-
parop BEGIN O ocTapiigeT aKTHBHBIMH TOJIBKO IPOCTHIE IPABHAJIA.

B kauecTBe mepBoro mpasmia lex-mporpaMmer MOxKeT OBITH 33aHO
npaBmwiIo ¢ AeiicrBueM 0e3 mabiioHa, KOTOPOe OyAeT BHIIOJIHEHO OHAXKIBI,
10 Hadasa pa3bopa. B wacTHOCTH, B 9TOM mpaBmje MOXKeT OBITH 33aH
u oneparop BEGIN.

HeiicTBue B mpaBuie lex-mporpaMMbl BEINOJHAETCS, €CJIA TPABUIIO AK-
THBHO ¥ PACHO3HAHA JIEKCEMA, COOTBETCTBYIONIA MIA0JIOHY STOrO IPABUIIA.
Ecnu, ograko, KOMOMHAIKS CHMBOJIOB BXOJHOIO IIOTOKA HE COOTBETCTBYET
HHE OZHOMY 11a0JI0HY, TO OHA, OyaeT IPOCTO HAIIEYATaHa HA BHIXOAe. MOoKHO
JaXKe CKa3aTh, 9TO HEHCTBHE — 3TO TO, UTO AEIAETCA BMECTO KOIHUPOBA-
HHS BXOJHOI'O IIOTOKA CHMBOJIOB HA BBIXOZ,.

B kauecTBe feficTBug B mpaBumiie MOXKeET OBITH 33JaH IIyCTOH OIEpPaTOp
«;». B TakOM ciay4ae CTPOKH, COOTBETCTBYIOIUE JAHHOMY DPEryJIIPHOMY
BBIPaXKEHNIO, OyayT nponyckarbesa. Hampumep, nmpaBuio

[ \t\n] ;
3aMpPEIAET BHIBOJ BCEX CUMBOJIOB p0besia, Taby/ianum u nepeBoia CTPOKH.
A mpasuno

.1\n ;
3aNMCAHHOE B KOHIIE PA3EJIa IIPABUJI, IOAABJISET BEIBOJ, BCEX IEMOYEK CHM-
BOJIOB, HE COOTBETCTBYIOIIMX HU OJHOMY IPAaBHIIY.

Jlns HeCKONbKUX AOJI0HOB MOXKET OBITH yKa3aHO OnHO aelicrBue. C
9TON LEIBI0 NPUMEHHAOT Oneparop « |». Hamnpumep, 3amucanHoe BbIilie
MPABUJIO MOXKET OBITH IEPEMUCAHO KAK

\t |
\n ;
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OueHb 9aCTO UCIOMB3YETCA ONEPANMs BHIBOIA PACIO3HAHHOTO TEKCTA.
s sroro ucnons3yerca oneparop ECHO. Hanpumep, B cirenyromem mpa-
BHJIE BBIBOJSATCSH BCE CJIOBA, COCTOSIIAE U3 IIPOMUCHBIX AHTJIUACKAX OYKB:

[A-Z]+ ECHO;

BxoaHo# TeKCT, paCHO3HAHHBIH 1O MAOIOHY, TOMEIIAETCI B MPEIOIPe-
JeNEHHYI0 CTPOKY yytext, a ero mjmeHa — B IIEPEMEHHYIO yyleng. Otu
HMeHa, [OCTYIHBI Ajia AelicTuii Ha a3bike Cu. Hampumep, npegsiaymee
NMPABUJIO MOXKHO IEPEnucarTsh ¢ geicreueM Ha sa3bike Cum:

[A-Z]+ printf(")s",yytext);

IIpu pacno3HaBaHME OENOYEK MIPABUIIA IPOBEPSIOTCH B OPSAKE 3AIA-
cu cBepxy BHu3. [Ipm 3Trom LEX nmemaer monbITKy BBIZEINTH U3 BXOLHOTO
MOTOKa, Hambojiee JIMHHYIO LEMOYKY. KC/IM HECKOJIBKO MPABHUJI COOTBET-
CTBYIOT OIHOHM M TOU 2Ke IeNOYKe, IPUMEHAETCH IIPABUJIO, KOTOPOe 3allh-
CAHO IEPBBIM.

Kak mpapuio, [uid KazKI0i BXOJHON HEMOYKH CPabATHIBAET TOJIBKO
onHO upaBmwio. VHOrma xkeareabHO mOCIe CpabaThIBAHUS HPABUIA IPO-
JIOJDKWUTH COIIOCTABJIEHUE JJIsl TEKYIIEH MENOYKH CUMBOJIOB. DTa BO3MOXK-
HOCTB OOecneunBaeTca oneparopom REJECT, KOTOpPEI OyKBaJIbHO 03HAYAET
«BBIOPATH CJIEAYIOUIYIO AJBTEPHATUBY». Hampumep, HpeamnooXKuM, 9TO
MBI XOTUM MOACYUTATH B TEKCTE BCE BXOXKIEHUS IEMOYEK «OH» U «OHAY.
IIpaBwia ang nmoacuéra MOr/IM OBl BBHITJISIETH CIEAYIOMMM 00pa30M:

oHa f++;

OH m++;

o

\n ;
Tak KaK «OHa» BKJIIOYAET B €O «OH», aHAIM3ATOpP HE Oymer pacmo3Ha-
BATh T€ BXOXKJEHUSA «OH», KOTOPBIE BKJYEHBI B «OHA». lIpeamosoxum,
9TO HAC 9TO He ycrpanBaer. MoaudunupoBaHHbIE IPABUIIA, YCTPAHIIONINE
ONMCAHHBIA BBINIE HEJOCTATOK, BBIMJIAAAT TAK:

oma {f++; REJECT;}

ox {m++; REJECT;}

IIpaBuna ¢ MeTkamu yn00HO HCIIOIB30BATD J1JIs ONUCAHUS JIEKCHIECKO-
r0 aHAJIU3ATOPA, UMEIOIIEr0 HECKOJBKO PA3HBIX COCTOAHUi (T. €. pa3HbIX
KOHEYHBIX ABTOMATOB) C IBHBIM TI€PEKJIIOYEHUEM C OJHOTO Ha, npyroe. Ha-
npumep, CIeAyIOIue MPABUIa, 00ECIednBaIOT yIAJIEHNE KOMMEHTAPUER U3
nporpammsl Ha s3bike Cu (out — BHe KOMMEHTapus; in — BHYTDH):

%START out in
yAA

{ BEGIN out; }
<out>"/*" { BEGIN in; }
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<out>.|\n { printf("’s",yytext); }
<in>"x/" { BEGIN out; }
<in>. |[\n ;
KommenTapuu B pa3zese IpaBUl MOTYT ObITH 3aIMCAHBI TOJIBKO BHY-
Tpu 6JIOKOB HeHcTBHil.

3.3.4. lNpegonpegenértbie yHKUUN

Jlexcuueckuit amanu3aTop, nocTpoeHHsrii ¢ nomombio LEX, ompene-
JIIeT PAJ CHENUAIBHBIX QYHKIUH. JTH (PYHKIUH YCIOBHO MOXKHO Da3fe-
JINTH HA JBA TUIA: KCIOJb3yeMble AHAJIM3ATOPOM H HCHOJIb3yeMBIE IIPO-
rPaMMHUCTOM.

K ucnons3yembmm ananumzaropoMm ¢yHKmusiM OTHOCATCH yywrap(),
input (), output() um unput(). DTu GYHKIUE BEI3BIBAIOTCI CAMHM aHA-
JIN3ATOPOM B MOTYT OBITH II€PeOIpe i€ bl IPOrPAMMUCTOM [JIS PeLIeHn
CBOMX HECTAHJAPTHBIX 3aJa4.

OyHKIMH, HCIOJIb3yeMble IporpaMmmMucToM, — 310 yymore () u yyless().Jj
Ot QyHKIUEA MOTYT OBITH UCIOIB30BAHBI IPOTPAMMUCTOM DU OMUCAHUN
JeficTBUII B IpaBWJIaX, PaclINpad BO3MOXKHOCTH aHAJIN3a BXOMHOTO MO-
TOKA.

Hanee onumem HazHaueHne GyHKOUH U gaauM (GOpMAT MX BBEI30BA.

input () — umTaeT ¥ BO3BpALAET CHMBOJ M3 BXOZHOIO IOTOKA CHM-
BOJIOB.

output (c) — BBIBOZUT B BBIXOAHOM MOTOK CHMBOJI C.

unput (c) — BO3BpALAET CUMBOJI ¢ OOPATHO BO BXOZHON HOTOK JJIs
IIOBTOPHOT'O YTEHWS.

yywrap () — BO3Bpamaer 1 mo 3aBeplIeHHM BXOAHOILO HOTOKA CHM-
BOJIOB, MHa4e Bo3Bpam@aer 0. Ota PyHKOUS BBI3BIBAETCI AHAJIA3ATOPOM
ABTOMATHYECKH IO OOHAPYKEHNH IPU3HAKA KOHNA (paiisa BO BXOIHOM IIO-
TOKE W SBJISIETCS €IWHCTBEHHBIM CIOCOOOM 3aBepuuTh ero pabory, ecim
OH HCIOJIB3yeTcsl KaK CaMOCTogTenbHas nporpamma. OnpenenérHas re-
HepaTopoM lex dyHKiusa yywrap() Bcerma Bo3Bpamaer 1, 9TO CIIyzKUT
CHUTHAJIOM K 3aBeplieHuo paborsl. Eciu HeobxonuMo HadaTh BBOJ JAHHBIX
¥3 APYrOro UCTOYHHUKA U IPOAOJIKUTEH paboTy, IPOrpaMMHUCT JOJIKEH Iie-
peomnpenenuth GyHKIUIO yywrap() TakuM 0b6pa3oM, 4TOOBI OHA OTKPHLIA
HOBBI BXOZHOM HOTOK U BepHYIa 0, 94TO OymeT CHrHAJIOM K HPOHOJIZKE-
HUIO paboTel. DTa GyHKIMS TaKXKe yA00HA, KOTIa HEOOX0UMO BHIIOTHUTE
Kakue-ubo JeficTBUSA 0 3aBEPLUIEHUH BXOAHOIO MOTOKA CHMBOJIOB.

yymore() — nmobaBisier B yytext ClIeAyOIIYI0 PACHO3HAHHYIO Iie-
[IOYKY CHMBOJIOB. B mpOTHBOIOJIOKHOCTH CTAHIAPTHON CHTyanuu, KOTJA
cozep:kuMoe yytext cOpachiBaeTCs mepes HA49ajIOM DACIIO3HABAHUS CJle-
ayromeit nemoukn, pyHknus yymore () 3aCTaBigeT aHAIM3ATOP 100ABUTH
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HOBYIO PACIO3HAHHYIO IEIOYKY CUMBOJIOB K CTapoil (YAJMHATH PACIO3HAH-
HYIO CTDOKY).

yyless(n) — BeimensieT n cuMBOJIOB u3 yytext. OcrampHbIE CHUMBO-
JBI U3 yytext BO3BPAINAIOTCS BO BXOJHOW MOTOK JJIs MOBTOPHOIO IIPO-
CMOTpA.

Ecnm mexcudecknii aHAIN3aTOP HCHOOJIB3YETCHA B Iape ¢ CHHTAKCHYIE-
CKHM aHAIM33aTOPOM H BBI3BIBAETCI UM I PACIO3HABAHUS TOJIBKO OtUe-
penHO’ JIeKCeMBI, TO ero paboTa IPEKPAILAETCS OIEPATOPOM return BCs-
Kuif pa3, KOrja OYepesHas JIEKCEMA PACIO3HAHA.

3.4. CtaHpapTHble pyHKLUN

st pabOoThL JIEKCHYIECKOr0 AaHAIM3ATOPA KAK 3aKOHYEHHOU IIPOrpaM-
MBI Tpebyerca Bcero oxHa (yHKuga main(), CTaAHAZAPTHBIH BApUAHT KO-
TOpPOH HMMeeT BUI:
#include <stdio.h>

main()
{

yylex(Q);
}

B sTom BapuanTe JIeKCHYECKMH aHAIU3ATOD OymeT moydarsh BXOAHOR mO-
TOK M3 CTAHAAPTHOrO BBOJAA U NEYATATH PE3Y/IbTAT HA CTAHIJAPTHBIA BbI-
Bog. Jlis monyuenus BBOmA w3 aiina u 3anucu pe3ysabTara paboThl B
daiin QyHKIMS main MOXKeET MEPEOTKPHITH yyin W yyout Ha 3a/IaHHBIE
daiiner. Kpome Toro, B pyskmuun main() moxkeT OBITH BBINOJIHEHA WHU-
OUAIA3AIUST HEOOXOAUMBIX IIEPEMEHHBIX.

3.5. lNpumepbl npocTeiiwmnx nporpamm

Tpanunuonnsri npuMep Bx0AHOH mporpaMmmsel mig LEX — mozcuér
YHCJIa CJIOB W CTPOK B (aiie:
int words, lines;

Wb

[*, :\.;\n]l* { ++words; }

\n { ++lines; }

W

yywrap() {
printf ("%d cnoB, %d ctpok\n", words, lines );
return(l);

}

main() { words = lines = 0; yylex(); }
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Ewé npumep. IIporpamma mis LEX, koropas medaraer Bce CI0Ba C
MEPEHOCAMH W3 BXOJHOIO IMOTOKA:
NODELIM [~, :\.;\n-]

W

{NODELIM}+"-\n"{NODELIM}+ { printf ("%s\n",yytext); }
{NODELIM}* { ; /* HeobazaTensHo */ }

.1\n ;

Wh

yywrap() { return(1); }
main() { yylex(); }
Ecnu y6pars He0OsI3aTEIBHOE IPABUIIO U3 HIPEIALIAYINEN IPOrPAMMEL, IPO-
rpamMma mo-TpexkHemy OymerT paboTaTh, HO 3HAYMTENHLHO MEIJIEHHEE, IO-
CKOJIBKY IPH 9TOM MEXAaHW3M BBI30BA JeiicTBuil Oymer cpabarsiBaTh ajid
KaXKJ0r0 CAMBOJIA (& HE KaXKIOTO CJIOBA).

Hakonen, npuBenéM MONHBIA TEKCT lex-mporpaMMbl yaajaeHHsS KOM-
MEHTAPHEB U3 NPOrpaMMBbI Ha A3BIKE CI/I:
%START out in
hh

{ BEGIN out; }

<out>"/*"  { BEGIN in; }
<out>.|\n { printf("Ys",yytext); }

<ind>"*/" { BEGIN out; }
<in>. |\n ;
Wb

yywrap() { return(1); }
main() { yylex(Q; }
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[naga 4
Co3paHue NpocToro KanbKynsiTopa

B sT0it rmaBe MBI 3aiiMEMCA CO3IAHWEM HPOCTOTO KAJBKYJISTOpPa, HA
mpUMepe KOTOPOTO U3YYMM OCHOBHBIE MPHEMBI MPAKTHYECKOTO HUCIIOJIH30-
Bauua YACC. Mur 6yzmem pa3pabaThiBaTh KAJIBKYJISATOP, BBIYUCISIONAN
BEIDa’KeHNe, BBEJEHHOE B CTPOKY. Takoil moaxo/ IpHHINIHATIBHO OTANIa-
€TCsI OT HCIOJIB3YEMOr0 B HACTOSAIIEE BPEMS PA3JINIHBIME Pa3paboTaukamu
noO00HBIX IPOrPaMM OT KyCTapeH-OAMHOYEK 10 KpyuHeHmx ¢pupMm, npu
KOTOpOM OCHOBHO€ BHUMAHUE yﬂeHHeTCH CO31aHUIO IHI/IKa,pHOI'O KHOIIOYHO-
TO II0Jid, ITO3BOJIAIOIIETO (Ta,K n 6I)ITI)) pr‘-IHyIO BBINOJIHATH OTAEJIbHBIE
IefiCTBUS HaJ YUCJIAMH. 3a9aCTYIO JajKe CaM BBOJ, YHCEJI IPEBPAINAETCS
B WI'Dy HAQ HAPUCOBAHHOM KHOIOYHOM IIOJIE.

Msr ymenuM OCHOBHOE BHUMAHWE BHIYHCIMTENBHBIM BO3MOXKHOCTIM
KaJIbKy/IgTopa. Ham KajapKyaaTop OyIeT UMETh HEIPUBJIEKATE/IbHbIH WH-
Tepdeiic KOMaHIHOME CTPOKH, 33TO OH OYIET IPOBOJUTE BHITUCIEHUE IIEJIBIX
BHIDA’KEHWH B IOJHOCTBHIO aBTOMATHIeCKOM pexkmme. Hauas ¢ mpocroro
KaJIBKYJISTOPA, MBI PACIIAPEM €r0 B HOCIEAYIOINHUX [JIaBaX IO BO3MOXK-
HOCTell MHCTPYMEHTAJIHHOIO BBIYHC/INTEIHLHOIO CPEICTBA IMNPOKOrO IIPO-
duisa.

Hamr npocreiimuit kanpkynaaTop Oyaer paboTaTh ¢ YUCIAMH B JIeCH-
TUYHOW 3aIUCH W BHIOJHATH YeThIpE apudMETHIeCKUe Omepanua: +, —,
*, /, a KpOMe TOro, OH OyIeT IOMyCKaTh BRIPAKEHUS CO CKOOKaMu Ipous3-
BOJIBHO# IJIyOMHBI BIIOZKEHHOCTH.

4.1. 3agaHue rpaMmaTuKm

Jliiss Hamero mpocTeHIero KaJabKyaaTOpa Pa3Aenbl JEKJapanuil u
IPAaBWJI yaCC-IIPOrPAMMBI, OIPENENIIONe TPAMMATUAKY BXOTHOTO A3BIKA,
OyQyT BBILISAIETH TAK:

Al
#define YYSTYPE double
AL

%token DATA
Yleft 4+’ ’-°
Yleft %’ */°
W
spisok : /* mycTo */
| spisok ’\n’
| spisok wyrag ’\n’ {printf ("\t%g\n",$2);}
wyrag : DATA { $3=8%1; }
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wyrag ’+’ wyrag { $$=$1+$3;
wyrag ’-’ wyrag { $$=$1-$3;
wyrag ’x’ wyrag { $$=$1%$3;
wyrag ’/’ wyrag { $$=$1/$3;
*(? wyrag ’)’  { $$=$2; }

e s

Hh

B sToM onmcarum pa3zen qexsapanuii COAEpKUT CIeAY Ly 0 nHDOP-
maruio. [10CKO/IBKY MBI mpEANOIAraeM, 9TO HAIl KAJIBKYJIaTOp Oymer pa-
60TaTh C BEMECTBEHHBIME 9HCIamu, Mbl nepeonpeaensem crek YACC nu-
pexTuBoii #define YYSTYPE double. Msi 6ynem ucnosnp3oBars ums DATA
JUISL JIEKCEM, SIBJIIOIMXCS 9ucjaaMu. Mel Takxke 6yeM MCIOIb30BaTh JIH-
Tepajsl +, -, * 1 / B Ka4eCcTBe 3HAKOB onepanwmii. [Ipumaém npuopurer y *
u / Gyzner Boiue, ueM y + u —. Bce smrepasiel 3a4310T 1€B0ACCONUATUBHBIE
omnepanuu, T. €. Boipaxkenue 5-3-1 Oymer BerumcaaThca Kak (5-3)-1.

B paszeme mpaBusi onmcaH COOCTBEHHO CHHTAKCHC BXOIHOI'O S3BIKA,
KaJIbKyagTOopa. MBI BEAWM, 9TO CIHCOK IOC/I€NOBATEBHBIX BBIPAKEHHUH
(merepmuBasn spisok) ompenensercsd Kak HaDOpP CTPOK, OKAHIABAIIUXCS
cuMBoJioM (nmTepasiom) mepesoga ctpoku (\n). Ilycreie cTpokm (cocTo-
A€ TOJBKO U3 ONHOTO CHMBOJIA, IEPEBOJA CTPOKH) TAKXKe MOMYCTUMBL.
Ecnu B cTpoKe 3aJaHO BRIPAYKEHUE, TO €r0 3HAUEHHUE JOJIKHO OBITH HaIe-
9aTaHO (TOYHee, OTIPABJIECHO B (haill CTAHZAPTHOrO BHIBOJA).

Beiparkenne (HeTepMmmHAJ wyrag) ompegensiercd Kak dmciao (DATA),
WIM KaK [Apa HETEPMHUHAJIOB Wyrag, OObeJMHEHHBIX 3HAKOM OLEPALUH,
WM KaK HETEPMHUHAJ Wyrag B CKOOKax.

JeficTBus, ONUCAHHBIE B IPABUJIAX, BBIIOJHAIOT BBIYUCIEHHE BHIPA-
XKeHHsd B mpomecce pasbopa. Bosmorken apyroit mozxoj, KOrga mo pe-
3ysbTaTaM pa3bopa 3amUCHIBAETCA MPOrPaMMa BEIYUCICHUN HA IPOMEXKY-
TOYHOM S3bIKE, KOTOPas BHIIOJIHAETCI IOCIEe Pa300pa BCEr0 BHIPAXKEHMUSI.
DTOT, BTOPO#i, BADHAHT BHYTPEHHErO IMOCTPOEHUS KAJIBKYJIITOPA MBI PaC-
CMOTPHM B JAJbHEHINIAX IJIABaX.

4.2. Co3paHune JIEKCUYECKOro aHaiM3aTopa

J1sa Hamero mpocTeiirero KajabKylIaTOpa JEKCHYeCKHuil aHAIH3ATOD
mocraroao npoct. OH IOKEH IPOIYCKAaTh BCE CHMBOJIBI IPOOEJIOB U Ta-
Oynsaumii, a Tak>Ke PACIO3HABATH LEMOYKH CHMBOJIOB, MPEICTABJISIOIINE
9UCiia, W NEPEBOAUTH UX BO BHYTpeHHHH (dopMar KOMObiOTEpa. Takoi
npocreimmii aHAIM3aTOp HE CTOMT nporpaMMmupoBars Ha LEX — oH mo-
JIyYATCH CJIMLUIKOM rpoMo3akuM. Hecnoxuas QyHKOus, HAIUCAHHAS HA
s3bike CH, PEIINUT NOCTABIEHHYIO 33349y ¢ MUHAMYMOM H3JEPIKEK:
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#include <stdio.h>
#include <ctype.h>

yylex()
{

int c;

do{
c=getchar();
Fwhile(c==’ ’ || c==’\t’);

if (c==EQF)
return 0;

if(c=="." || isdigit(c)){
ungetc(c,stdin) ;
scanf ("}1f",&yylval);
return DATA;

}

return c;
}

Oyukiuga uMeer mMa yylex(), Tak KaKk HMeHHO (YHKIHUIO C Ta-
KHM HMEHEM BBI3BIBAET CHHTAKCUIECKHN AaHAJINU3ATOD, Cr€HePUPOBAHHBIN
YACC, pnsi nonydeHus O4epeHON JIEKCEMBI.

IIpexne Bcero pyHKIuUs IPOIYyCKAET BCE CHMBOJIBI IPOOEIOB M Ta-
Oynsmmii.

Ecnu obrapyxken korer daiina, To GyHKIUA BO3BpaImaeT kox 0, 910
SIBJISIETCS CUTHAJIOM O KOHIE BXOJHOT'O IIOTOKA /I CHHTAKCHIECKOrO aHA-
JIM3aTOpA.

Yucna pacmo3HATCH 0 HAYAJIbHOM nudpe WX JeCATHIHONR TOUKE.
Omnpenenenre KOHIA YHUCJIa, KAK U €rO 3HaueHHs (NEepPEeBOJ BO BHYTPEH-
Hee IPEJCTABJICHAE) BO3/IAraeTCd HA CTAaHIAAPTHYH GyHknmio a3bika Cu
scanf (). 3HaueHWe PACIO3HAHHOTO YMCJIA, MEPENAETCI CUHTAKCAIECKOMY
AHAJIN3ATOPY Yepe3 NEPEMEHHYIO ¢ IPEIONPEIeIEHHBIM nMeHeM yylval, a
Trn JekceMel DATA BO3Bpamaercs CHHTAKCHYIECKOMY AHAJIHU3ATOPY 4Yepe3
omeparop return.

JI060i1 npyroit cumMBOJI IPOCTO NEPEAAETCH CUHTAKCUIECKOMY AHAJIU-
3aTOpy Kak Jjurepaj. Ecim 3TOT CHMBOJI He NMPUHAMJIERUT K MHOXKECTBY
AOIMYCTUMBIX I‘pa,MMa,TPIKOﬁ, TO CHHTAKCHYECKHH AaHaJIA3aTOP BBIAACT CO-
obmeHne 06 ommubKe CHHTAKCHCA.
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4.3. OnucaHne cTaHZapTHbIX PyHKL NI

Kaxk yxxe 6bUI0 CKAa3aHO, JJjid MPOCTEHIIMX IPOrpamMM, K UHCIY KO-
TOPBIX MOXKHO OTHECTH W HAII KAJIBKYJISTOP, IJIsi OKOHIATEIbHON COOPKH
MPOrpaMMbI MOXKHO BOCHOJIB30BAThHCS CTaHAAPTHOM Oubaunorekoit YACC.
Ognnako mpu pabore mog MS DOS sta 6mbnumoreka HegocTynHa. Ilosro-
My [Jid 3aBeplueHus: paboThI HaJi KAJIBKY/ISITOPOM HAaM HEOOXOAMMO 33aTh
IIBe CTaHZapTHBIE QyHKIMHA. BOT mX TeKCT:

#include <stdio.h>

main()
{

yyparse();
}

yyerror(s)

char *s;

{

fprintf (stderr,"%s\n",s);
}
B mamem npocreiimem ciaygae Bce Tpu dyuknuu (main(), yyerror ()

u yylex()) mpoie BCero pa3MeCTUTh HEMOCPEACTBEHHO B pa3jene (QyHK-
nuit yacc-nporpamMmsbl. Pa3memars QyHKIME MOXKHO B IPOU3BOJIBHOM IIO-
panke.

4.4. Tpancnsiymsa n npobHbIiA 3anyck

SamumnieM Hamy yacc-nporpammy B ¢aiin ¢ umenem calcl.y. Tpanc-
snsnus u cobopka paboueit mporpammel B OC UNIX MoryT 6bITH BBIIOIHEHBI
KOMAaHJaAMHU:

yacc calcl.y

cc -o calcl y.tab.c

B pesynpraTe monydaercsa WCHOJHAEMAs OpPOrpaMMa ¢ mMeHem calcl.
AnmamornysbiM 06pa30M BBIMOJIHAETCA W MOJydeHHne pabodell mporpaMMbl
kasbKynaropa nog MS DOS. M1 npeanonaraem 31€Ch UCIOIb30BAHIE CH-
crembl mporpammupoBanua Turbo C 2.0:

yacc calcl.y

tcc -ecalcl ytab.c

OtTiuyug OT MPEABIAYINEr0 MPUMEPA CBA3AHBI C OTPAHWYEHUEM HA, BO3-
MOXKHOCTH 3anucu uMEH (HafjoB ¥ TPATUNUAMEA 33JAHAS YIPABJISIOIIMX
kmiogeii. [lpu BeimosHeHUU KOMaHABl yacc mog MS DOS meobxomumo,
9T00BI B TEKYILEM MOAKATAjOre Haxomwica ¢aiin yaccpar, comepkarumit
mabyIOH CHHTAKCHYECKOTO aHAJIU3ATOPa. B pe3ynbrare mOaydMM HCIOJI-
HaeMbIA (aiitn calcl.exe.
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3anyck KaJabKy/IaTOPa Ha BBINOJHEHNE OCYIIEeCTBIISIeTCS KOMAHIOH
calcl
TTocne 3amycka MOXKHO Cpa3y BBOAUTH B CTPOKY BbIpakeHme. Kak Toib-
KO OymeT HaxkaTa KJIaBHUINA |Enter|, BhIpaKeHHe OyJeT BBIYUCIEHO U €r0
pe3ysibTaT HalmedYaTaH Ha 9KpaHe. Eciu ke B BeIpaxkeHuu O6ynyT oOHApY-
2KEHBI CHHTAKCUYECKHE OMNOKY, KAJIBKY/IITOP BHLAACT 00 3TOM COoOOIeHne
¥ 3aBEPIIAT PAbOTy:
4%3%2
24
(1+42) * (3+4)
21
1/2
0.5
355/113
3.14159
-3-4
syntax error

4.5. Bo3aMOXHOCTM CO3[aHHOr0 KanbKynsTopa

Jlaxke TakO# CO3MAHHBIN HAMM IPUMATHBHBIA KAJIBKY/IITOP 00/1a1aeT
PAAOM TOJIOKUTEIHHBIX BO3MOXKHOCTEN, OTCYTCTBYIOIIUX YV €r0 «3KPaH-
HBIX» COOpaTheB.

Hpe)K,E[e BCEro, 370 BO3MOXKHOCTH 3allACHIBATH IIE€JIbIE Bpra.)KeHI/IH n
He CJIEOUTDH 33 HNOPAJIKOM BBIYHCJIEHUH.

Bropas BO3MOXHOCTE CjI€yeT U3 TOr0, YTO HAII KAJBKYJIITOP MOJLY-
9aeT BXOJHOU TMOTOK W3 CTaHAAPTHOTO MOTOKA BBOAA. JTO JAET BO3MONK-
HOCTbH II€PEAATH HA BXOJ| KAJIBKYJIATOPA (aiii ¢ 3apaHee 3aIMCAHHBIMYA BbI-
paxenusaMu. Bpipaxkenusi OyAyT BBIYUCIEHBI W PE3Y/IbTATHI HANEYATAHBI
Ha ’KpaHe. Komanza OyIeT BBIMJISIETH TaK:

calcl <infile
roe infile — daiin ¢ 3apaHee 3aNUCAHHLIME BBIPDAXKEHUSIMH, KOTOPBIE
HAJI0 BBIYUCIIHUTH.

Haxkoner, MOCKOJIBKY IeYaTh HA SKPAH BBIMOJIHIETCI I€pe3 CTAHIAPT-
HBIA MOTOK BBIBOJA, MOXKHO MEPEHANPABATH €r0 B (Daiiyl Ha IUCKE U COXPa-
HUTH Pe3yJbTaThl BhrauciaeHuii. Hampuwmep:

calcl >ofile
B sTOM Ciiyuae pe3ysbTaThl BRIUMCIEHUN COXpaHAOTCH B ¢aiine ofile u
MOFyT 6I>ITI) B rHa,.)'IbHeI‘/I’I]J_IeM HUCIIOJIB30BAaHBI Jid aHAJIN3A pe3yJIbTa.TOB.

Jlerko npexncraBuTh cebe MAKETHBIN PEXKUM MCHOJB30BAHUS KAJIBKY-

JagarTopa:
calcl <infile >ofile
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I'me moxkHO Tak ero ucmosb3oBarh? IIpennosoxkum, uro Ber xorure mo-
JIy4uTh TAabauny 3HaYeHHH HEKOTOPOH (yHkiuu. Bwr moxkere 3ammcarh
B (aiin infile MCXOAHOE BHIPDAXKEHWE i BBIYUCJIEHUS IEPBOM TOYKH,
3aTeM CpeiCTBAMHU TEKCTOBOTO PETAKTOPa OBICTPO PAa3MHOXKHTH CTPOKY C
STHM BBIPAYKEHUEM W U3MEHUTH B MOJIyYEHHBIX CTPOKAX TOJIBKO TO 3HAUE-
HEE, IO KOTOPOMY HyKHO TabymupoBarb dyukmumio. [lamee Bam Hy)HO
BBIIOJIHUTH IPUBEIEHHYIO BHINIE KOMaHAy — 4 Tabumna 3uadenuit y Bac
B Qaiine ofile. IIpocrenpko u co Bkycom!

4.6. lMonHbIi TeKCT NpOCTeliLIEro KanbKynsaTopa

B 3akirouenue npuseném nosHe Tekcr (aiina calcl.y, comepxka-
IEr0 MPOrpaMMy HPOCTEHINEro KAJIbKYJIATOpPa. B mociemymommx riaaBax
JJId SKOHOMHUHU MECTAa B 1'IOC06I/II/I IIOJIHBI€ TE€KCTEL pa,3pa6aTLIBaeme opo-
rpaMm npuBoauTh He Oymem. BmecTo 3TOro B mpumioxkenwn 1 mpuBeném
[IOJTHBIE TEKCTHI HAUOOJIeE€ NHTEPECHBIX U3 PAa3pabOTAHHBIX MPOrPaMM.

At
#define YYSTYPE double
h}

%token DATA
Yleft 247 -7
%left ’ % ;/)
W

spisok : /* mycTo */
| spisok ’\n’
| spisok wyrag ’\n’ {printf("\tlg\n",$2);}

’

wyrag : DATA $=$1; }
| wyrag ’+’ wyrag $=$1+83;
wyrag ’-’ wyrag $=$1-$3;

s

{s
{s
| {s
| wyrag ’*’ wyrag { $$=$1%$3;
| wyrag ’/’ wyrag { $$=$1/$3;
| *C wyrag )’ { $$=$2; }

hh

#include <stdio.h>
#include <ctype.h>

main()

{
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yyparse() ;

}
yyerror(s)
char *s;
{
fprintf (stderr,"%s\n",s);
}
yylex()
{
int c;
do{
c=getchar();
Ywhile(c==’ ’ || c==’\t’);
if (c==EQF)
return 0;
if(e=="." || isdigit(c)){
ungetc(c,stdin) ;
scanf ("%1f",&yylval);
return DATA;
}
return c;
}
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[nasa b
[MpocTeiilwne fopaboTkn KanbKynsaTopa

Bemme yxke ObLTa BBICKA32aHA MBICIb, 9TO HWHCTPYMEHTAJIBHBIE CPEI-
CTBa NPOrPAMMHUCTa, OOJIETYAOT Pa3pabOTKY CJOXKHBIX S3BIKOBBIX IPO-
rpamm. IlogrBepaum Ty MbIcis HA npakTuke. B 310l riiaBe MbI npoBeréM
HEKOTOPbIe TOPabOTKY HAIIETO IpocTefiiero KatpKynaaropa. IIpexne Bce-
ro n00aBUM Omepaluyu yHAPHOIO MUHYCA W BO3BEJECHUS B CTEMEHb. 3aTEM
yaenum BHuMmanue 0bpaborke ommbok. Hakonen, BBeméM BO3MOXKHOCTH
MOJIb30BATHCH AYEMKAMUA AMSITH.

5.1. Onepaunn yHapHOro MUHyCca N BO3BEAEHUS B CTEMEHb

Jns pemreHus mocTaBiI€HHON 3ajadm He MOTPEOYyrOTCH Kakue-imbo
cnenuajibHBIE pa3paborku Ha a3bike Cu. Omeparusa yHAPHOrO MUHYCA AB-
JIIeTCA CTaHAAPTHOM B cuHTakcuce Cu, a onepamus BO3BEIEHNS B CTEEHD
MOXKeT OBITH BBINOJIHEHA C NMOMOINBI0 MyHKIuu pow (), Bxoasduieil B CTaH-
JapTHY0 MaTeMaTudeckyo obubaunoreky Cu. [losTomy BBeneHume onepamnmii
YHAPHOTO MWHYCQ ¥ BO3BEIEHHUS B CTENEHBH MOTPEOyeT moDABIIEHUS BCETO
HECKOJIbKUX CTPOK B TEKCT yaCC-IPOrPaMMBI.

Paznmen mexkmapanmii OyaeT BBITJISIETh TaK:

Al
#include <math.h>

#define YYSTYPE double

VA

%token DATA
Yleft 247 -
°/.1eft )% ;/J
%left °°?

%left UNARYMINUS
Hh

Mper mpefnosiaraeM 3/€Ch, 9TO ONepalus BO3BEIEHHUS B CTENEHb () mMe-
€T MPUOPHUTET BHINIE, YeM OMEPAIi YMHOXKEHUS U Je/IeHUs, HO MEHbIIE,
9eM Omepanus yHapHOrO MUHYCa (KOTOpas UMeeT HAMBBICIINA IPUOPUTET).
IIpuuém pnis onepamnuu BO3BEAEHUS B CTENEHD 33/IaHA, JIEBAA aCCOIUATHUB-
HOCTB, T. €. BBIPaXkKeHue BUIa a"b~c Oyzer BbrumciaeHo kKak (a”~b) ~c wmim,
3aIECHIBAS B OPUHSATON MaTeMarmueckol mortamuu, (a’)C.

O6parure Buumanme, uro UNARYMINUS 3aaH KaK HEKOTOPHIA TepMU-
HAJIbHBIA CHMBOJI, KOTOPBIA PEAJbHO HUKOIAa HE OymeT BO3BpAIIEH JIEK-
cuvyeckuM aHajau3aropoM. OH HyXKeH JUIIb [ 33JaHUSA MOJIOXKEHUS B
HEPapPXUU PUOPUTETOB OLEPAIHIA.
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B pasnpene mpaBusa mobaBiigieTcss ABa HOBBIX MPABUJIA JJI HETEPMH-

HaJa wyrag:
wyrag : DATA { $$=%1; }

| wyrag ’°’ wyrag { $$=pow($1,$3); }
| -’ wyrag Jiprec UNARYMINUS { $$=-$2; }
H
B xakoM mMeHHO mOpsiaKe J00ABILATH MPABUJIA — COBEPIIEHHO Oe3pa3-
augao. Omeparop %prec MOKA3BIBAET, YTO NPUOPUTET YHAPHOIO MUHYCA
J0Ji2KeH ObITh TakKuM 2ke, Kak y UNARYMINUS. IIpuopurer onepaunuu BbI-
YUTAHUS YCTAHABIMBAETCH OOBIYHBIM OOpa3om. [l BO3BemeHus B CTe-
neHp ucnosib3dyercd GpyHknusa pow (), IpoTOTUN KOTOPOH onucas B (aiine
math.h. ITosTomy B pa3men mekiapamnuii BKIOYEHA CTPOKA
#include <math.h>
Kakux-1u60 Apyrux ucunpasieHui Ha JAHHOM 3Talle PACIINPEHUS BO3-
MOXKHOCTe# KaJbKyiadaropa He Tpebyerca. Hama dbysKIusa jgexcudgeckoro
AHAJIM3AaTOpPA HANNCAHA TAaKUM 0Opa30M, UTO IPOMYCKAaeT depe3 cebs Ha
BXO/], CHHTAKCHI€CKOI'O AaHAJIH3ATOPA BCE CUMBOJIBI, HE ABJIAIOIINECS IUCIA-
mu, (B TOM 9HCJIE€ B T€, KOTOPbIE HE ABJISIOTCI 9aCThI0 rpaMMarTukn). I1o-
9TOMY CHMBOJI ", BBEIEHHBIH TEIEPh B TPAMMATHKY, OHA TAK2Ke IPOILyCTUT.
B crasgaprabix QyHKOUSX TaKkKE HE TPEOYETCHd HUKAKUX U3MEHEHUM.
Hoseiit BapuasT nporpammsr 3anunieMm B daiin ¢ umenem calcla.y.
Tpancnsinusa u c6OpKa NPOrpaMMbl BHILIOJHSIOTCS OOBIYHBIM 00pa30M.
3amycTuM mporpaMmy U MPOBEPEM pabOTy HOBBIX hYHKITWIA:
-3-2
-5
572
25
2°(1/2)
1.41421

5.2. ObpaboTka owmbok

Kak Bsr yxxe mornu BuieTh BO BpeMs IPOBEPKH PAOOTHI KAJIbKYJIS-
TOpA, €ro peaknus Ha OUOKM BEChbMa IMPOCTa, — KPATKOE COODIIEHUE 10-
aHrmiicku u 3aBepuenue paborsl. Eciau npm srom Ber obpabarsiBaere
daiin ¢ npegBapuTENHHO 3AMUCAHABIMEA B HETO BBHIPAYKEHUSIMH, TO TIOHAT,
KaKOe MMEHHO BHIPAKEHHE OKa3aJI0Ch OUIMOOYHBIM, TOCTATOYHO CJIOKHO.

Mer paccMOTPHM 37€Ch HEKOTOPBIE MEPHI, € IIOMOIIBI0 KOTOPBIX MOXK-
HO, BO-IIEPBBIX, JIOKQJIA30BATh MECTO IOSIBJIEHUS OUIMOKH I MOCTIENy-
IOLIEr0 aHAJIU3a, & BO-BTOPBIX, MAPUPOBATH BO3HUKINWE OIIUOKH C TEM,
9T00BI IPOKOIKUTE paboTy 6e3 MOBTOPHOrO 3aIyCKa KAJBKYJIATOPa. 3a-
MEeTHM, YTO BO3MOXKHOCTH IPOIOJI2KeHusT paboTel 0e3 mepe3amycka Oymer
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BaXKHA JJI HOCIEAYIINX BePCHUil KAJIbKYIATOPa, KOTOPHIE MOJYydaT BO3-
MOXKHOCTH COXPAHEHHS Pe3yJIbTATOB BHIYUC/ICHUA B HAMSITH.

M= paccmoTpuMm 06paboTKy TpEX THIOB OIIUOOK: CHHTAKCHIECKAS
(ommubka B 3amMcy BHIDAXKEHHUS), AeI€HNE HA HOJb U IEPENOJHEHHE Belle-
CTBEHHOTO.

5.2.1. Obwume npuHymnsl 0bpaboTkn owmnbok

IIpexne Bcero ycnoBumcs 0 dopme cooburernus 06 ommbke. Jnsa wac
BaXXHO, 94TOOBI COOOIIeHnsT 00 OmubOKax OBLIA OCMBICJIEHHBI W HMOHATHBI
moIb30BaTeN0. [109TOMY 2KeyraTebHO, YTOOBI MOJIB30BATE/b MOy YA UX
HA POJHOM 93BIKE, B HAIIEM CJIy4ae HA PycCKoM. Kpome Toro, kejareb-
HO, 4TO0OBI COOONIeHUST ObLIM JIAKOHUYHBIMHU. ECiau 1m0Ib30BATEI0 9TO-
b0 HEMOHSATHO B TEKCTE COODIIEHNS, OH MOXKET 00PATUTHCA K JOKYMEH-
TAIWK, T1I€ CMBICJI COODIIeHns pa3bacHEH bosiee moapobHO. OqHAKO HCKATH
pa3bsiCHEHNE COODIEHUS B JOKYMEHTAIUHU rOPa3o yaobuee no nudpoBEIM
KoZaM (KOTOpble MOTYT OBITH yIOPSOYEHHI), YeM mo TekcTy. W3 sroro,
B YACTHOCTH, CJIEAYET HEOOXOAMMOCTH B HyMEPAIMU BCEX THUIOB COODIIE-
Huit 06 ommOkax. HakoHer, He BCe TEKCTOBBIE COOOIIEHUs, BBIIaBAECMbIE
KaJIbKYJIITOPOM, MOTYT ObITH coobmenusiMu 06 ommbkax. [losTomy Tekcr
coobmierns 06 ommbKe HOJKEeH HadmHATHhCa cO cioBa «Ommbkay.

IIpu nokanu3amuu mMecra OMUOKKM OYEHD MMOJIE3HONH OKA3BIBAETCH WH-
dopmanusa 0 HOMepe CTPOKHU, B KOTOPOi 9Ta ommubka obuapyxena. B ciy-
Yae HAIEro KAJbKYJIATOPa 9TON uHdopmanuu Oymer BIOJHE JOCTATOYHO.

IIpaBunoM XOpoIIero TOHA B MPOTPAMMHUPOBAHUU IMPUHSATO CYUTATH
TaKO€e IMOCTPOEHUE IIPOTPAMMEBI, IIPH KOTOPOM BCe COODIIeHnsa 00 ommnbKax
BBLIAIOTCA OfHOHN dyHKImeH, obecmeunBaroiei e xmHCTBO (GOPMBI CO0DIIE-
HUS U IOCHEAYIOIUX AeHCTBHH IPOrPaMMBI II0 BOCCTAHOBJIEHUIO. TeKCTHI
COODIIEHUA IPH STOM Pa3MEIAIOTCI B MACCUBE CTPOK, U3 KOTOPBIX OHH
BBIOMPAIOTCA MO KOAY COODIIeHus, 33JaBa€MOMYy B MeCTe ODHAPYKEHHS
omnbku. Koxpr cooOmeHn# Opu 3TOM MOrYT BBIIABATHCS BMECTE C TEK-
CTOM COOOIIEeHN U OBITH 33J0KyMEHTHPOBAHBI.

Takoit moaxox K pa3pabOTKe MPOrpaMMBbl MO3BOJISET IPH HEOOXOmM-
MOCTH JIETKO IepeBecTd coobieHus o6 ournbkax Ha 11000 Pa3roBOpHBIN
S3BIK, HE puberad K CKAHUPOBAHUIO TEKCTA MPOTPAMMBI B TOMCKAX TAKUX
COODIIeHnH.

Hama dbyskums Beigauum coobueHus 00 OmuOKe MOXKET BBIMVISIETH
caeayomuM 00pa3om:

char *ms_calc_error[]={

/* 0 */ "CunTakcuueckads ommbgka',

/* 1 */ "llenenue Ha 0",

/* 2 %/ "llepenonHeHVWe BeleCTBEHHOro"

};
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calc_error (num)
int num;
{

fprintf (stderr,"\nOumbka! Crpoka %u\n(%02d) %s\n",

nline,num,ms_calc_error[num]);
... /* omepanuu 10 BOCCTaHOBIEHHDL */
}
Oyukuusa calc_error () mojaydaer Ha BXOZ KOJ COOOIeHus 00 omubke.
Homep Tekymieil CTpOKu COmepKUTCH B rI00aJbHONM nepeMeHHOi nline.
Bo3moxknabIe KOBI OKGOK (B BHUJE KOMMEHTAPHEB) U COOTBETCTBYIOIIUE
UM COOOILIEHUS CBEJEHBI B MAacCHB CTPOK ms_calc_error. Ilpm meobxo-
JAUMOCTH B 9TOT MACCUB MOTYT OBITH J00OABJIEHBI U APYTrHe COOOIIeHus 00
omubKax CO CBOMMH KOjaMu. Pabora (pyHKIuu 3aKI0YAETCA B BBLAA-
ye coobmeHus 00 omubKe B CTAHIAPTHBIA IOTOK OMMOOK M BHIIOJHEHHUH
HEKOTOPBIX JeHCTBHUH IO BOCCTAHOBJIEHHUIO, COTVIACOBAHHBIX C OCTAJbHBIMHU
9aCTIMHU NPOrpaMMbl KaabKynadaropa. Coobuienme 06 ommbke ComepKuT
KOJ, OIuOKHU, TEKCTOBOE COODINEHWE M HOMED CTPOKH, B KOTOPOM OIImd-
Ka obHapyxkeHa. Hampumep, npu 0OHAPYKEHUN CHHTAKCHYECKOH OIIUOKM
COOOIIEHNEe MOXKET UMEeTh BHUIL
Omubxa! Crpoka 5
(00) CuuTakcuueckas ommbxa

Onucasuyo QyHKIUIO BBIIAYA COOOIIEHUA 00 OMMOKE TOJIZKHBI BBI-
3bIBaTh BCE (DYHKIMH, IPUIACTHBIE K 00paboTKe omunbox.

Iloncgér umcna cTpok Oyaem BBIMOJHATH B (DYHKIMH JIEKCHIECKOIO
anasm3aropa. s 3Toro morpebyercs BCero Tpu CTPOKH KOAA:
unsigned int nline=1; /* HavyambHOe 3HadYeHHe CUETYUUKA */

yylex()
{
int c;
if (c==’\n’)
nline++;
}

Hawnyamwmvu peficTBusivu 10 BOCCTAHOBJIEHHIO PAOOTHI KAJIBKYJIATO-
pa B HameM ciaydae OyJeT mepeBOj CHHTAKCHYECKOrO aHAJIN3aTOPA B Ha-
9aJIbHOE COCTOSIHEE. DTO JOCTATOYHO IPOCTO BHIMOJIHUTH C MMOMOLIBIO IIa-
pot dyskimit setjmp() u longjmp (). VIx TOYHBIH CHHTAKCHC MOXKHO IIO-
CMOTpEeTH B pyKOBOCTBe 110 6ubmoreunsiM pyurnuam Cu. Mbr npusegém
31€Ch TOJIBKO IOTOBBIN IIPEMED HX HCIOJb30BAHUS:
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#include <setjmp.h>
jmp_buf jmp_env;

main()

{
if (setjmp(jmp_env))

yyparse();

calc_error (num)
int num;

{

longjmp(jmp_env,1);
}
Oyukiusa setjmp () Bo3spamaer 0 mpu nepsoM BeI30Be u He 0, eciu B 3Ty
TOYKY OCYINECTBJEH mepexof (B JAHHOM CiIydae N0 ommbOke) yHKIuEH
longjmp(). B mociemmeM ciydae IpOrpaMMHCT MOXKeET MPELYCMOTDPETH
HEKOTODBIE AeHCTBUS, 9YTO U MOKa3aHO oneparopoMm if (). B mamem mpu-
Mepe HUKAKHE OONOJHUTEIbHbIE rIIeI‘/I’ICTBI/ISI HE€ BBIIIOJIHAIOTCHI.

5.2.2. Opranusayums 0bpaboTkn KOHKpPETHbIX OwnboK

IIpu o6paborke omuOOK OyAeM HCIOJB30BATh KOABI OMIMOOK, IpuBe-
JEHHBIE B IPUMEPAX, PACCMOTPEHHBIX B HPEABIAYIIEM ILyHKTE.

IIpoue Bcero oOpaboTars OMMOKY JejieHusd Ha HOJIb. JTa, 00paboTKa
3aa€TCd B NEACTBUH K IIPABHIILY, ONMUCHIBAIOIIEMY JeJICHUE:
wyrag : DATA { $$=%1; }

| wyrag ’/’ wyrag {
if ($3==0.)
calc_error(1);
$$=$1/$3;
}

L1 06paboOTKY MEepPEnoIHEHNST BEECTBEHHOIO BOCIIOJIb3YEeMCsI CUCTE-
MO# IPOrpaMMHBIX CHTrHAJIOB. HaMm HeoOXOnuMo mepexBaTUTh CUTHAJ «IIe-
PeIOHeHre BElUeCTBEHHOI0», KOTOPBIM BO3HUKAET IIPU MIE€PENOTHEHUHN Be-
uecTBeHHOro uncia. g sroro paspaboraem dyukuuio fpeerr (), KkoTo-
pas qosnkHa OyzeT 00pabaThIBATH 9TOT CUTHAJ, U YCTAHOBUM €€ B DYHKIUH
main() kak pyHKOUO 06pabOTKU 3aTaHHOrO CHUTHAJIA.

52



3amerum, uto B cucreme mporpammupoanua Cu OC UNIX u B cm-
creme mporpammuposanug Turbo C OC MS DOS npasuia 3anucu KOH-
CTPYKIMH MEPEXBATA CUTHAJIA HECKOJIBKO OTJIMIAIOTCS.

Hna OC UNIX umeem crienyroumyio 3amuch:
#include <signal.h>
int fpeerr();

main()

{
signal (SIGFPE,fpeerr) ;
yyparse() ;

}

fpeerr ()

{
calc_error(2);

}

Hna OC MS DOS 3anuce 6ymer gpyras:
#include <signal.h>
void fpeerr();

main()

{
signal (SIGFPE, fpeerr) ;
yyparse();

}

void fpeerr()

{
calc_error(2);

}

O6paboTKa CHHTAKCUIECKUX OITUOOK OKA3BIBAETCH HE TAKUM IIPOCTHIM
JeJIOM, KaKHM MOXKET MOKa3aThCd HA mepBbId B3ryax. lIpocras mpaBka
dbysknun yyerror () Tuma

yyerror ()
{
calc_error(0);
}
OpUBeAET K TOMY, 9TO MBI DyAeM IOJIydYaThb COOONIEHHS O CHHTAKCHYe-
CKOM ommOKe HA KazKIBId HEBEPHO BBEIEHHBIH B CTPOKY cmMmBOa*. Bo-

* Crporo roeopsi, Gynkmusa yyerror () aBiserca GpyHKIUEH, BBI3BI-
BAaE€MO}M CHHTAKCHYECKHM JHAJU3ATOPOM B CJaydae JO00H CBOe# ormb-
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Jiee IPaBUJIbHBIM DeEIlleHHeM gBJsgeTcs cOpOC OcTaBIIecs BXOJHOM CTPOKH
¥ IIepeBOJ AHAJIM3ATOpPA B HOpMAaJIbHOE cocTogHme. K coxkaseHuio, s
OCYIIECTBJIEHUS STON 3329l HNPUAETCA HECKOJIBKO OTOWTH OT IPUHIUIA
equHCTBA (PYHKIUY BBIAAYM COOOINEHUI ¥ IOBTOPUTH IPOIEAYPY BBIIAYA
coobiierusa B pynknum yyerror():
yyerror ()
{

fprintf (stderr,"\

\nOmmbxa! Crpoka %u\n(00) CumrTakcudyeckas ommbxa\n",

nline) ;

}
O6partuTe BHEMaHHUE, 4TO 37eCh HET GyHKnmu longjmp (). Drta dyHKIUA
He Hy>KHa, T. K. BCJ IPOLeyPa BOCCTAHOBJIEHNUS 3aIUCHIBACTCS B pa3zeie
CHHTAKCUYECKUX MPABUI yacC-IPOrpaMmbl. JIjisi 5TOro BBEAEM CIEnUaIIb-
HOE€ IPABWJIO C KJIIOYEBBIM CJIOBOM €rTYOr W 33JaJ¥M i HEro JeHCTBUS
II0 BOCCTAHOBJICHUIO:

spisok : /* mycTo */
| spisok error {
resynch();
yyclearin;
yyerrok;
}

)
Oyukiusa resynch() obecneumBaer HmpOIYCK BCEX CHMBOJIOB [0 HAYaJa
HOBOH cTpokm. Botr €€ Tekcrt:
resynch()
{

int c;

KH, & HE TOJILKO CHHTaKcu4deckoi. I[IpaBuabHblll popmar €€ BBI30OBa, —
yyerror(s), rae s 9BIgETCH yKa3aTejJeM Ha CTPOKY COOOIeHus 06 omub-
Ke (mo-arrimiicku). OxHAKO aHAJIM3 TEKCTA AHAJIU3ATOPA IOKA3BIBAET, ITO
BO3MOZKHO BCEro aBse OH.II/I6KI/I — «CHHTaKCHYECKad OH.II/I6Ka.>) A «IIePeIoJI-
HEHHE CTEKa aHAJIM3aropay. Bropasd ommOKa HACTOIBKO MAJIOBEPOSTHA,
910 a1 OOJIBIIMHCTBA, NPUKJIAJAHBIX IPOrPAMM HET IPWYMH B pa3pabor-
Ke CHeNuaIu3UPOBAHHON POy Pl BOCCTAHOBIEHUS. [109TOMY, MOIB3Y-
gaCh 0C06eHHOCTHMI/I BHyTpeHHeﬁ peann3anuu MEXaHU3Ma Nepeaavu mapa-
merpoB ¢yukmuit Cu, a TakKe yIATHIBAA, 9TO MBI BBIAAIAM CBOE CO00-
LIEHNE H3 PYCCKOM $3BIKE, MAPAMETDP S MOXKHO B apryMeHTax (QyHKIHUHA
yyerror () He yKa3bIBaTh.
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do{
c=getchar();
}while(c!="\n’);

ungetc(c,stdin);
}
IIpon3Bens HEOOXOUMBIE U3MEHEHN ST, 3AIMUIIEM HOBYIO yaCC-IIPOrPaM-
My B daiin calclb.y u BeimonunM e€ rpanciadnuoo. [locre 3amycka roro-
BOM MpPOrpaMMBI IIPOBEPHUM €€ PEaKIHUI0 HA MPEeIyCMOTPEHHBIE OIIMOKH:
5+2
7
qwerty

Omubxa! Crpoka 2
(00) CunTakcuyeckas ommbkKa

4/0

Omubka! Crpoka 4
(01) Jlenenue ma 0O
1e1000*1e1000

Omub6xa! Crpoka 5

(02) NepemonHeHue BelmeCTBEHHOIO
Hapno 3amerurs, 9TO HAII CYETIUK CTPOK HE BCELJA BBIAET JOCTOBEPHYIO
uapOpManmI0. IDTO CBA3AHO C OCODEHHOCTAME IIOCTPOEHUS JIEKCAIECKOrO
AHAJIM3ATOPA W €r0 B3aUMOJEHCTBUA C CHHTAKCHYIECKUM AHAIM3ATOPOM.
Jl1g ycTpaHeHHS 5TOr0 HEeAOCTATKA DYHKIUS JIEKCUIECKOrO aHAIN3aTOPa
JomkHA ObITH mopaboTaHa Tak, 4TOOBI M3 CTAHAAPTHOrO IIOTOKA BBOZA B
MPOMEXKYTOYHBIH Oydep yuTasacy cpady CTPOKa, & 3aTEM yKe U3 CTPOKH
OCYIIIeCTBJISIIACH BHIOODKA M aHAJA3 CHMBOJIOB.

5.3. PaboTa ¢ pernctpoBbIMM NepemMeHHbIMM

JobaBuM B Hall KAJIbKYJIATOpP €IIE OJHY YPE3BbIYANHO MOJIE3HYIO
GyHKIUIO — BO3MOXKHOCTH COXPAHEHHUS B NMAMATH U IOCIEAYIOIIErO WC-
IIOJIb30BaHUA PE3Y/JIbTATOB BBIYHUCJICHUA Bpra,)KeHI/Iﬁ. By,qu CYUTATh, 9TO
Yy HaC €CTh 26 g9eek MaMLaTH C KMEHAMHA OT a a0 Z. ByAeM HAa3bBIBATHh TAKHUE
A9edKy naMaTu perucrpamu. s paboThI C peruCTpamu Mbl J0JI2KHbI BBE-
CTHA B Halll KAJIbKYJIATOD OIl€pAanui0 IPpACBAUBAHNA 3HAYECHUA BbIDAKECHUA
PEerucTpy u OIepanuio W3BJIeYeHNs 3HAYEHUd u3 perucrpa. g ymobcrsa
HMCHOOJIB30BAHNUA PA3pEIINM TaKKe OIEePAIUI0 MHOXKECTBEHHOI'O HIPHCBAH-
BaHUd, HAIIpUMeEp:

x=y=z=20
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Hecmorps Ha 3HAUMTENBHBIA AT BOEPE B (DYHKIMOHAJIBHOM MOII-
HOCTHY KaJbKYJIATOPA, /Ui Peajin3aluy MIPeIIoJaraeMblX HOBBIX BO3MOXK-
HOCTEN HaM MOTPeDOYIOTCS BECHMa, HEOOJIbINE W3MEHEHUS B Pa3esiax Ie-
KJIAPAMUH W OPABUJ yaCC-IPOrPAMMBI U B (DYHKIWH JIEKCUYECKOTO AHA-
Jn3aTopa.

IIpexx e Bcero 3amMeTuM, 4TO Ui XPAHEHWS 3HAYEHUN PETHCTPOBBIX
MEePEeMEHHBIX 049eHb yan00eH 00branbIil MaccuB uncen. OmHOOyKBEHHOE UMS
PErucTpa B 3TOM CJIydae JIErKO IPeodpa3yercs K MHAEKCY S9€iHKU mamMsaTh
B MAaCCHUBE.

ITockonbKy cuHTakCHYeCKuil aHaIU3aTOp Tenepb Oyner paborars HE
TOJIBKO C BEIECTBEHHBIMHU UHMCJIAMHU, HO U C IMEJOUYNCIEHHBIMEA HHIEKCAMHU
MaCCHUBa PEruUCTPOB, HAM OPHUIETCA OTKA3ATHCA OT ONMCAHUSA THUIIA CTEKA,
aHaJIM3aTOpa Kak double m ommcarh ero Kak oO0beauHEeHHE junion Bele-
CTBEHHOTO U 1esoro tunosB. Kpome Toro, nockonsky B 3Tom cirygae YACC
Oy[eT BBIIOJHATh KOHTPOJIb THIIOB, HAM IPHUAETCH OMUCATH TUIBI HCIIOJIb-
3yeMBIX B BhIPAKEHUSAX JIEKCEM M HeTEPMUHAJIOB. HakoHer, 1y onucanus
THUIIA, PETHCTPOBOI NIEpPEMEHHON MBI BBEAEM €Ié OAWH THUI JIEKCEMBI —
VAR. [Tasee npuBenéM pa3aesbl JeKIAPAUi U IPABUJI YaCC-IPOrPAMMEL C
BHECEHHBIMU W3MEHEHUSIMU:

Al
#include <math.h>

float mem[26]; /* mMaccuB perucTtpos */

Y3

Y%union{

double data; /* 4uciIoBOoe 3HadYeHHe */

int index; /* uHIEeXC B MaccuBe PeTUCTpOB */
¥

%token <data> DATA
%token <index> VAR
%type <data> wyrag

Yright ’=’

Yleft 74> 71—

%left LR ;/;

%left ’>°?

%left UNARYMINUS

hh

spisok : /* nycTo */
| spisok ’\n’
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| spisok wyrag ’\n’ { printf("\t/g\n",$2); }

| spisok error {
resynch();
yyclearin;
yyerrok;
b
wyrag : DATA { $3=8%1; }
| VAR { $$=mem[$1]; }

| VAR ’=’ wyrag { $$=mem[$1]1=$3; }
| wyrag ’+’ wyrag { $$=$1+$3; }
| wyrag ’-’ wyrag { $$=$1-%3; }
| wyrag ’*’ wyrag { $$=$1%$3; }
| wyrag ’/’ wyrag {
if($3==0.)
calc_error(1);
$$=$1/83;
}
| *(C wyrag ’)’ { $%$=$2; }
| wyrag ’"’ wyrag { $$=pow($1,$3); }
| -’ wyrag Jiprec UNARYMINUS { $$=-$2; }

’
hh
B QpyHKumMo IeKCHIECKOr0 aHAIU3ATOPa HEOOXOAMMO BHECTH HEDOJIb-

LK€ JOIOJIHEHUs, CBA3aHHBIE C HEOOXOAMMOCTHIO PACIIO3HABATH UMEHA, Pe-
CUCTPOBBIX IEPEMEHHBIX ¥ BO3BPAILATH HOBBIM THII JIEKCEMBI, & TAKXKE U3-
MEHUTH 3aI0JIHEHNE TIepeMeHHON yylval, TOCKOJIBKY CTEK CAHTAKCUIECKO-
IO aHAJIU3ATOPA SBJISETCS TENEePh OOHEAMHEHUEM:

yylex()

{

int c;

do{
c=getchar();
Fwhile(c==’ ’ || c==’\t’);

if (c==EOQOF)
return 0;

if(c=="." || isdigit(c)){
ungetc(c,stdin);
scanf ("%1f",&yylval.data);
return DATA;
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}

if (islower(c)){
yylval.index=c-’a’;
return VAR;

}

if (c==’\n’)
nline++;

return c;

3anmiemM HOBYIO mporpaMmy B (aiin calc2.y, BBIIOJHAM €€ TPAHC-
JISIMIO 4 IPOBEPHM HOBBIE BO3MOXKHOCTH:
a=4
4
b=5
5
a"b
1024
ObparnTe BHEMaHHe, YTO B HAlllell IpOrpaMMe KaIbKyIaTOpa Hadalb-
HBIE 3HAYEHHUS PErHCTPOBHIX IEPEMEHHBIX HE ONpeIe/eHbl. B HadabHBIN
MOMEHT pPabOTHI OHH COJEPXKAT MPOU3BOJBHBIE 3HAYEHUS, T. €. «MYCOP>.
Boixox u3 3T0# curyanum Moxker ObiTh ABOgKHM. C OZHOM CTOPOHBI, MBI
MOXKEM IPHUHYAUTEIbHO 33/1aBaTh BCEM PErHCTPOBBIM IEPEMEHHBIM KaKOe-
HuOYJb U3BECTHOE IIO0JIb30BATENI0 HAYAJIbHOE 3HAYEHUE, HAIPUMEDP HOJIb.
C mpyroi#t CTOPOHBI, MBI MOXKEM MPOCTO BECTH KOHTPOJH 33 T€M, KAKUM
PEerucTpaM moJib30BATENb yKe MPUCBAUBAJ 3HAUEHUS, & KAKUM HET, U BbI-
JaBaTh coobIeHue 06 OmuOKe MPHU MONBITKE UCIOJIB30BATH B BHIPAXKEHUH
3HAYEHNE PErucTPa, KOTOPOMY €llé HWYEro He MPUCBOEHO.
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[naBa 6
Vtunuta MAKE pgns aBTomaTtusauyum pabot
B CUCTEME

6.1. [leneHne nporpammbl Ha NOrMYeCKNe 4acTu

Hama nporpamMma mocTeneHHO yBeJIMIUBAETCH B pa3mepax. Jlepxars
€€ MCXOIHBIN TEKCT B 0HOM (haiiyie CTaHOBUTCH BCE O0siee HEY00HO. Daiin
craHoBuUTCH TPyaHO0003puMbIM. [Ipu HEOOXOAMMOCTH KaKUX-THO0 H3MEHE-
HUH NPUXOIUTCH JOJIIO MCKATh HyXKHOE MECTO B (haiine.

d1a npobieMa NIOTEHNIUATIBLHO TOPA3A0 ONACHEE, YEM MOXKET MOKA3ATh-
Cd Ha HEPBBIA B3IJIg[. XpaHEHWe BCEH mporpaMMsel B OgHOM (aiine, BO-
[IEPBBIX, HOBBIIIAET OMACHOCTD IOPYH €€ TEKCTA U3-33 CJIyJaiHbIX cO0eB Cu-
CcTeMbI uin OoumbOK TporpamMmucTta. Bo-BTOpHIX, pOCT pa3MepoB IpOrpam-
MBI MOXKET PUBECTU K HEBO3MOXKHOCTH PEIAKTUPOBATH €€ B MPOCTHIX TEK-
CTOBBIX PEJAKTOPAX, UMEIONINX OTPAHUYEHNUS HA PA3MED PEIAKTUDPYEMOrO
daiina, a UCHOIB30BaHUE «DONBIIAX> PETAKTOPOB, OOJIATAONUX COOTBET-
CTBEHHO U OOJIBIIMM BPEMEHEM 3arpy3KH, 3aMETHO CHU3UT 3P PHEeKTUBHOCTD
paboThHI IPOrpaMMuUCTa NPH OTJIATAKE IPOTPAMMEL. B-TpeTbux, mpu JIF0OBIX
HE3HAYHTEJIbHBIX UCIIPABIEHUIX B UCXOMHOM TeKcTe Oyner TpeboBaThCs ne-
peTpaHCIsnus BCEH IPOrpAMMEBL, YTO OUATH 2Ke BeAET K Hed(hHEKTUBHOMY
HCIOJIB30BAHUIO PAO0YEro BpEMEHH IPOrPAMMHUCTA, 14 U MAIIUHHOIO BPe-
MeHHU TOXKe. MOXKHO Ha3BaTh U PAJ, APYTUX NPAYHH, 10 KOTOPHIM XPAHEHHE
HCXOJHOIO TEKCTa BCEH mporpaMMmsel B OZHOM (haiiie HeXKeIaTeIHHO.

OubITHBIM TPOrPAMMUCT CTPEMUTC PA3AEIATh TEKCT CBOEH IPOrpam-
MBI Ha paj GaiiiosB, CoAepKaIUX 3aKOHIEHHbBIE (CAMOCTOATE/IbHbIE) WIIN
0 KpafHEeR Mepe JIOTHYECKH CBA3aHHBIE YACTU HIPOTPAMMBI. IJTO HO3BOJIS-
€T, BO-IIEPBBIX, YIPOCTUTD IIOUCK PEIAKTUPYEMBIX (PPArMeTOB, BO-BTOPHIX,
TPAHCIUPOBATH TOJBKO T€ YaCTH MPOrPAMMBI, B KOTOPBIX OBLIM CIIE€JIQHBI
W3MEHEHUS, B-TPETHUX, 3HAYUTEIPHO CHUKAET PUCK IIOTEPHU TEKCTA MPO-
rpamumel (10 KpaiiHelt mepe GOsbmieit ero yacTu) u3-3a cO0EB CHCTEMBI.

B caygae Hamero KajabKyasaTOpa MBI MOXKEM Pa3/I€JINTh €r0 HCXOAHBIN
TEKCT Ha Tpu JIOTU49€CKH 3aKOHYE€HHBIX 4YaCTH: MOﬂy.TII) CHUHTAKCHUYIECKOro
AHAJIU3ATOPA, MOAYJIE JIEKCHIECKOTO AHAIN3ATOPA U CIIYKEOHBIA MOLYIIb.

Monynp CHHTAKCUYECKOrO AHAJIM3ATOPA JOJIZKEH COJEPKATH TOJIBKO
pa3zessl AeKJIapanuii U MPaBUJI UCXOAHOM yacC-IIPOrPAMMBI, TO €CTh Te €6
9aCTH, U3 KOTOPHIX U MOPOXKAAETCH COOCTBEHHO CMHTAKCHYECKUN AHAIIM-
3aTop. B pmaspHelimem uMEHHO 3TOT MOAYJIH MBI OyZeM HA3bIBATH yacC-
MPOrpaMMOil KaJIbKYJISTOPa. 3amuineM ero B ¢aiia syntax.y:

Al
#include <math.h>

float mem[26]; /* maccuB perucTtpos */
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hY

%union{
double data; /* 4duciIoBOe 3HadYeHHE */
int index; /* uHIeXC B MaccuBe PeTUCTpOB */

}

%token <data> DATA
%token <index> VAR
%type <data> wyrag
%right ’=’

°/.1eft Y42 2
°/.1eft ? % 1/:
%left *>°?

%left UNARYMINUS
Wh

spisok : /* mycTto */

| spisok ’\n’
| spisok wyrag ’\n’ { printf("\t)g\n",$2); }
| spisok error {

resynch();

yyclearin;

yyerrok;

}

wyrag : DATA { $$=9%1; }
| VAR { $$=mem[$1]; }
| VAR ’=’ wyrag { $$=mem[$1]=$3; }
| wyrag ’+’ wyrag { $$=$1+$3; }
| wyrag ’-’ wyrag { $$=$1-$3; }
| wyrag ’*’ wyrag { $$=$1%$3; }
| wyrag ’/’ wyrag {
if($3==0.)
calc_error(1);
$$=$1/83;
}
| > wyrag ’)’ { $$=$2; }
| wyrag ’~’ wyrag { $$=pow($1,$3); }
| ’-’ wyrag %prec UNARYMINUS { $$=-$2; }

hh
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Mogynas ekcuaeckoro aHaau3aTopa oyaer comepxkarh pyukiun yylex Of]

u resynch(), obecnmeduBarouue JIEKCHIECKUH aHAJIN3 BXOLHOTO MMOTOKA.
Sanmmem ero B ¢daiin lexical.c. O6parumre BHEHMaHHe, 4TO B (aiime
NPUCYTCTBYeT AupekTBa #include "syntax.h", Tpebymomas MDOIKIIIO-
quTh (afiJl ¢ ONMCAHWEM THIOB JIEKCEM W THIA CTE€Ka CHHTAKCHIECKOrO
aHAIH3aTOPA, 6€3 KOTOPHIX CBA3b MEXKAY JIEKCHIECKAM U CHHTAKCHIECKUM
anasnm3aTopamu Oymer HeBo3moxkHaA. Pajin syntax.h mbr 6ygem monygars
aBTOMATHYECKH B MPOIECCE TPAHCJAANUHA yacC-IPOrpaMMbr™.

#include <stdio.h>

#include <ctype.h>

#include "syntax.h"

extern unsigned int nline;

yylex()
{
int c;
do{
c=getchar();
}while(c==’ ’ || c==’\t’);
if (c==EQF)
return 0;
if(c=="." || isdigit(c)){
ungetc(c,stdin) ;
scanf ("%1f",&yylval .data);
return DATA;
}
if (islower(c)){
yylval.index=c-’a’;
return VAR;
}

* BHEMATEIBbHBIH YATATENb BEPOATHO 3aMETHJI, 9TO B IIPOIECCE TPAHC-
JISIMUY yaCC-MPOTPAMMBL MOXKHO MOJIy9IATHh ABTOMATUYECKH TOJIBKO (haiis
y.tab.h. OHaKO 110 COOOpPaKEeHNIM €IUHCTBA, C U3JIara€MbIM JaJjiee MaTe-
PHAJIOM MOCTPOEHUS MPOTPAMMBI ABTOMATH3UPOBaHHOM TpaHcaanuu B OC
MS DOS wmsr 6ymem 31eCh CUMTATH, 9TO BBINOJHEHUE ONEPAUNA EPENME-
HOBaHHUA (aiisa y.tab.h B syntax.h He MeHsder camoil CyTH TOro, 4TO
daiin nosyyeH aBTOMATHYECKH.
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if(c==’\n’)

nline++;
return c;
}
resynch()
{
int c;
do{
c=getchar();
}while(c!=’\n’);
ungetc(c,stdin);
}

Haxkomnern, ciyke0HbBII MOIY/Ib OyIeT COmEepKATh BCE OCTAJIbHBIE (DYHK-
nuu, obecmeuyuBaromme paboOTy KaJbKYJIATOpPa — TOJOBHYIO (DYHKIUIO
main(), a Takxke QpyHKOUmM, obecneunBaroume 06paboTky omubok. Ilo-
OYTHO YCJIOBUMCS CYATATH (UCKJIIOYATEIHHO B PAMKAX JAHHOTO y4eOHOrOo
nocobms), 4TO MM HTOrOBOM pabodeill mporpaMmbl KajbKY/ISATOPa COOT-
BeTcTByeT mMeHH 3Toro (aitna. Ha mameeiii MmomeHT mocienHss Bepcus
HAIIEr0 KAJbKYJIATOPa Ha3biBaeTca calc2a. [Tosromy u daiin ciyxebHo-
ro moxyns Oyner mmers umsa cacl2a.c:

#include <stdio.h>
#include <signal.h>
#include <setjmp.h>

void fpeerr();
jmp_buf jmp_env;
unsigned int nline=1; /* cuéT4MK CTpPOK */
main()
{
signal (SIGFPE, fpeerr) ;

if (setjmp(jmp_env));
yyparse();
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void fpeerr()

{
calc_error(2);
¥
yyerror ()
{
fprintf (stderr,"\
\nOmmbxa! Crpoka %u\n(00) CurTakcudeckas ommbxa\n",
nline);
¥

char *ms_calc_error[]={

/* o */ nn,

/* 1 x/ "llenenue Ha 0",

/* 2 %/ '"llepenoiHeHWe BelleCTBEHHOLo"

};

calc_error (num)
int num;

{

fprintf (stderr,"\nOumbka! Crpoka %u\n(%02d) %s\n",
nline,num,ms_calc_error [num]);

longjmp (jmp_env,1);
}

O6parure BHUMAaHEE, 9TO, OIarogaps Pas3/IeIEHUI0 TEKCTa, IPOrpaM-
MBI Ha OTHENbHBIE (DARIIBI, YIAETCH OrPAHAIATH 00JIaCTh AEHCTBUS TJIO-
0aJIbHBIX HEPEMEHHBIX HPEIEIaMH TOJBKO Tex (aijaoB, rae OHH Ompe-
Jenenwl. Jlng mepeMeHHON nline, HNOACYMTHIBAIONIEH YHCIO BXOTHBIX
CTPOK, MPUILIOCH CHENATH JOIOJHUTENbHOE OmMCaHWe extern B (aiiie
lexical.c, 9TO0OBI CrenaTh €€ JOCTYIHON U B (DYHKINY JIEKCHIECKOTO aHA-
JM3aTOpPa, ¥ B QYHKIUIX medaTd Coo0meHuil 00 omnbrax.

6.2. [Npobnembl py4Holi TpaHCcAALUM

Pa3mennB mcXOmHBIR TEKCT MPOTPAMMBI HA HECKOJIBKO (haiiyioB, MbI
3HAYMUTENbHO ObJerumim cebe 331a49y BHECEHUSI M3MEHEHHUH, HO MOILyTHO
CO3/1a14 HECKOJIbKO mpobisieM. Kak Temepp BBIMOJIHATH TPAHCISIHUIO W
cO6opky mporpammbr! st onpenenéHHOCTH IPUMEPOB KOMAHJI PaCCMOT-
puM Bo3HEKaomue npobaemer Ha npumepe padorsr B OC UNIX.

Jna mosyuernus pabodeil mporpaMmbl KaJbKYJISTOPa U3 HCXOMLHOTO
TEKCTa, 3AIMCAHHOr0 B oauH (aiy, HaM HAIO0 OBLIO JATh ABE KOMAHJIHIL:
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yacc calc2a.y

cc -o calc2a y.tab.c

Ecnu 651 npu oTagke nporpaMMbl HAM HAJI0€JI0 TOCTOSHHO BBOJHUTDH ITH
JBE KOMAHJBI, TO MOXKHO OBbLIO OBI 3ammcaTh WX B KOMAHIHBIA (aiin u
3aMyCKaTh €ro Ha BHINOJHEHWE BCAKUI pa3, KOorga HaM HoTpeboBanock 661
[OJIyIUTH PAbOIyI0 MPOrpaMMy U3 €€ MCXOZHOIO TEKCTA.

Ecnu xe ucxomHsiil TEKCT MPOrpaMMBI 3aIHCAH B HECKOIbKUX (aii-
JIaX, TO YuCJIO KOMaH/I B Hpouegype Tpa,HCJISIIII/II/I 3aME€THO yBeJII/I‘II/IBa,eTCH.
B mamewm ciaygae (Tpum daiina) HEOOXOAMMO BBINOJHUTH CJIEAYIOIIUE KO-
MaHAbI:

yacc -d syntax.y

mv y.tab.h syntax.h

cc -c y.tab.c

cc -c lexical.c

cc -c calc2a.c

cc -o calc2a calc2a.o lexical.o y.tab.o

3mech dainaer .0 — 3T0 0O0beKTHEIE (DaliIbl, HOIYyIeHHbIE B PE3Y/IbTATE
TPAHC/ISAIUA COOTBETCTBYIOmHX (aitios .c. Pabouasa nporpamma cobupa-
eTCd PeJAaKTOPOM CBA3€lH MMEHHO U3 OObEKTHBIX (hAMIIOB.

B sTom mpumepe ecTh Be HeTOYHOCTH. Bo-mepBhiX, mpu pabore mc-
kmounteabao B OC UNIX (6e3 HEOGXOAMMOCTH HEpeHOCa MPOrpaMMbl B
npyrue OC, B wacraoctu, B MS DOS) He HykHa KOMaHAa mv. B sTOM ciry-
gae B daitn lexical.c nupekTuBoit #include MOXHO HAIPSIMYI BKJIIO-
garp ¢aitn y.tab.h. [Ipmumsa HEOOXOAMMOCTH TAKOrO IEPEUMEHOBAHHU
Oymer 00bscHeHA HEXKe. BO-BTODBIX, BCE KOMAHIBI CC MOXKHO 3aMEHHTH
Ha OZHY, IOCKOJIBKY KOMAaH/a CC 3TO JOIYyCKAeT:

cc -o calc2a calc2a.c lexical.c y.tab.c

B mrore monyuum, Ha mepBBIi B3IVIA, TE Ke JBe KOMAHIBL:
yacc -d syntax.y

cc -o calc2a calc2a.c lexical.c y.tab.c

Ho oka3srBaercd, 9To BCé He Tak npocTto. lIpeamosoxum, 9To B mpo-
mecce OTJIAJKH KaJIbKYIATOPa, Koraa pabodas IporpaMma y2kKe HeCKOIBKO
pa3 ObLIa Oy Y€eHa, MBI BHECIH n3MeHeHud B (aiisn calc2a.c. Ilockombky
B apyrue dafinpl UCIPaBIEHNS HE BHOCHJINCH, TO MBI MOXKEM 3HAYUTEJIb-
HO COKDATHUTbH BpPEMsI IOJIy4YeHusl HOBON paboueit nporpammser. s sroro
MBI JIOJIKHBI OTTPAHCJIAPOBATH TOJABKO (aiin calca.c, a A1 OCTAIBHBIX
daiioB ucnoaB30BaTh rOTOBBIE OO'BEKTHBIE MOJLYJIN:

cc -c calc2?a.c

cc -o calc2a calc2a.o lexical.o y.tab.o
WM, COKpallas 3almuch,

cc -o calc2a calc2a.c lexical.o y.tab.o
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Ha sTom myTu Hac, ogHako, moacreperaer ogHa upobiaema. Ecau mbr
BHECJIM U3MeHEeHHs He B .c, a B .h wim B .y ¢aiin, To HaMm MOXKeT mo-
TpeboBaTHCS MEPETPAHCIANUS BCeX .c (aiIoB, B KOTOPHIX HUCHOIb3YETCH
JaHHBIA (aitn .h wix daiin y.tab.h, nopoxgaemseri KOMaHIOM yacc —d.
Hanpumep, eciu Mbl BHecéM um3MeHeHHd B dailn syntax.y, To HaM HEOO-
xoauMo0 OyzeT mepeTpaHCIMpOBATH KakK caM 3TOoT daia, Tak u daiin
lexical.c, mpu4éM B OOpeneJEHHOM MOPSAKE — CHAadaJa syntax.y, mo-
ToMm lexical.c, noCkOnbKy mHaue (aiin lexical.c Gyger oTTpaHCIMPO-
BaH [0 eHepanuu HOBOW Bepcum (aiina y.tab.h (a B HameMm KOHKpeT-
HOM Cjydae HaJo emé He 3a0bITh nepenMeHOBaTh (aitn y.tab.h B daiin
syntax.h).

Ms! npunuii K MOHATHIO 3aBUCUMOCTHU (aiiyioB apyr or apyra. [le-
peBO 3aBUCHMOCTEH (DAWIOB [ HAIIEH IPOrpaMMBI KAJbKYJIATOPA, IPH-
BeneHo Ha puc. 6.1. 3xech ucxonubie Hafabl IPOrpaMMbl HOAIEPKHYTHL.
Tpancnsinuo HeOOX0UMO BBIIOIHATEH B MOPSJKE CTPOrO CHU3Y BBEDX.

calc2a
calc2a.o lexical.o y-tab.o
| |
calc?a.c lexical.c
|
y.tab.h y.tab.c
\ |

syntax.y

Puc. 6.1. [lepeso 3aBucumocTeii GaiiyioB mporpaMmbl KAJIbKYJIATODA

s r060# mpOrpaMMBbL, HCXOAHBIN TEKCT KOTOPO# 3amucan B HeCKOIb-Ji
Kux aiinax, JOBOJIBHO CI0XKHO yAep>KaTh B TAMATH BCE 3aBHCUMOCTH. 3a-
TO JOBOJIBHO JIEFKO JONYCTUTH OIIUOKY, 3a0BIB IEPETPAHCINPOBATE KAKOM-
b0 daitn. BeinomHaTh 2XKe KaXKIbIiH pa3 MOJHYI0 NePEeTPAHC/ISINI IPO-
rpaMMbl KpajfHe HEBBITOZHO, OCODEHHO Npu OOJIBIIOM 9YHCIE HCXOTHBIX
daitnos. Tem 6osiee, 9TO ITO HE MOKET rapaHTUPOBATH OT OUIMOOK, BBI-
3BaHHBIX Hera.BPIJIbHOI’I n0CIea0BaTEIbHOCTHIO Tpa.HCJIHI_[I/II/I.

3ameuarensHO, 9To npu pabore B OC MS DOS mer crosnkHEMCS ¢ TEME
xe campivu npobiemavu. Ominmdme OymeT COCTOATH TOJNBKO B HOTAIUH
KOMaHA u (aioB, HOIy4aeMBIX B Pe3yJIbTaTe.

OnucarHbIe TPOOIEMBL TO3BOJISIET PELIATE YTHINTA Make CIENUAIBHO
mpeAHA3HAYEHHA JUId BBINOJIHEeHud paboT ¢ 3aBucuMbIMu aiimamu.
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6.3. Onucanune ytuautet MAKE gna OC UNIX

VYrunura make mpesoCTABISET YHUKAJIBHBIE BO3SMOXKHOCTH II0 YIIPaB-
JieHu10 JirobbvMu Bugamu pabor (a He TOIBKO TpaHCadnued u c6OpKOi mpo-
rpaMM) B ONEPANMOHHON cucreme. Bcroay, rae mmeerca HeOOXOZUMOCTD
YYATHIBATH 3aBUCUMOCTH (halijioB W BpeMeHa WX co3fanus (Momuduka-
nuu), make OKa3BIBACTCH HE3AMEHUMBIM WHCTPYMEHTOM. Y THIIATA, PEAJIH-
3yeT HEMPOIEAYPHBIN A3BIK, KOTOPHIH MO3BOJIIET YIPABJIATE IPYIIAMHA KO-
MaHIHBIX CTPOK CHCTEMBI. B OCHOBY TAaKOro yIpaBJI€HUS MOJIOXKEHBI 3aBU-
cuMOCTH MeX Ay (aillaMu ¢ HCXOMHBIMA JAHHBIME U (pailiaMu, B KOTOPBIX
comepxkarca pe3ysabrarsl. [Ipu 3TOoM mpeamosaraercs Jir000i BO3MOXKHBIH
CIHCOK JeHCTBUil HaI HCXOmHbIME (haiiiaMu: KOMIHJIANMS, MaKpOOOpa-
00TKa, peIAaKTUPOBAHHUE, 1€9aTh, YIAKOBKA, mwudpoBaHue u T. n. Vcxoa-
HO# nHpOPMAIHE /Ui yTUINTH SBjIdeTca make-nporpamMma, npeCcTaBis-
0IIasd CIUCOK OINpeIe/IeHI MaKpOomapaMeTPOB U CIHCOK mpaBmi. Kaxmoe
MPABUJIO BKJIOYAET (POPMYIUPOBKY IEJIM U CIUCOK AEHCTBUM JJisi KOMAH/I-
HOTO HHTEPIPETATOPa (CHUCOK KOMAHJ CUCTEMBI JJisl JOCTUKEHUS IIEJIN).
IIpu BeImO/NIHEHNE Make-TporpaMmel yTuInTa make uCHOIb3yeT nHGOPMA-
U0 O CBA3AX MEXK/Y IEIIMU U PE3YIHTATAMHY U MEPENAET HA, BHITOJTHEHNE
CIIMCKH IeWCTBH, KOTOPHIE B IAHHBIA MOMEHT HEOOXOAMMO BHIIOJIHUTD Il
[IOJIy9eHUS 33JaHHOIO pe3ysbTara. lIporpaMmucT, BlIageomuil CpeacTBa-
Mu make, UCHOJIB3YET TEXHOJIOIUIO PA3pabOTKK NPOrPAMMHOr0O KOMILIEKCA,
HE3aBUCUMO OT €ro CJIOXKHOCTHU, CXeMATUIECKHU IIOKA3AHHYI0 HA puc. 6.2.

Hauauio Hely
——> PE€daKTOp make IIPOBEPKA
N— 7

Puc. 6.2. Texuosorusa pa3paboTKyu IPOrpaMMHOr0 KOMILIEKCA IIPK WCIOJIB30-
BaHIN YTHINTHI make

Wpes paborer make 3aK/II09a€TCI B CDABHEHUN BPEMEH CO3LAHUS 3a-
BucuMbix daitnos. Ecnu daiier nenn umeror Bpems co3nanus 6osiee paH-
Hee, 4eM (paisbl, OT KOTOPBIX OHHM 33aBHCAT, 3HAYWT, B IOCJEIHAX OBLIN
COEJIaHbI KaKWe-TO UCIPABICHUAd, U Tpe6yeTcsl BBINOJTHUTH TOBTOPHOE MO-
crpoenue ¢aiinos menu. Kcam ke B mpornecce CpaBHEHNS BBIICHUTCS, 9TO
BCe (baiiyibl, OT KOTOPBIX 3aBUCAT (haisibl menn, crapue GhaiaoB neei, To
MOBTOPHOE mocTpoeHme (hailioB mesiell TPOBOAUTE HE HYKHO.

Bxognoit a3bik yruautel make OC UNIX mocTarodHO ciroxkeH s
TOro, 4TOOBI MOJPOOHO PACCMATPUBATH €r0 B HACTOSIEM y4eOHOM MOCO-
6I/II/I. MI)I pa.CCMOTpI/IM TOJIBKO T€ OCHOBHBIE €0 3JIEMEHTHI, KOTOpI)Ie HaM
MOHAIOOATCS It ABTOMATHU3ANMY TPAHCIANMA U COOpKM Hamed paboueii
IPOrpaMMBI.
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IIporpamma Ha s3bIKe yTUauTH make Ha3biBaeTcd make-nporpamMmmoi
u xpanurcd B make-daiine. B npunnune, sTor daiin Moxer umers j1r060e
HMs, HO 0 YMOJIYAHHIO YTHJINTA Bcerga uuieT daiin ¢ umeneM makefile
B TEKyIlleM mojkarajore. KEcaum stoT (aiin He HalIeH, TO MO yMOJd4a-
HUK OPEANPUHUMAETCH MONBITKA HAWTH (Hafabl ¢ HEKOTOPHIME APYTHMHU
CTaHZAPTHEIME uMeHaMu. Mbl He OymeM 3/1eCh ONUCHIBATH ITOJIHBIA aJ-
ropurMm moucka make-daiiia, a npocro Oyzem cumrars, 9TO Hama make-
mporpaMma BCerga Haxoaurcs B ¢aiiie makefile TeKyiero nogkaTasiora.

OcHoBHO#T gacTpi0 make-nporpamMmsl gBisOTCH npaBuia. Kaxzmoe
[PABWJIO COCTOUT M3 JIBYX 4aCTeH — CTPOKYU ONUCAHUS 3aBUCUMOCTH (aii-
J10B (Kak (aiiyioB Iesu 0T UCXOAHBIX (DAIIOB) U CIUCKA KOMAH]| CUCTEMBIL,
KOTOPBIE HEODOXOUMO BBINOJHUTE, YTOOBI HONYyInTh (hafiiel meseit u3 uc-
XOmHBIX (aitios.

CTpoka 3aBHCHUMOCTEI BCErja HAYMHAETCH C IEePBOM MO3WIUU CTPO-
ku. Daiinel neneil OTAENAIOTCA B HEll OT MCXOMHBIX (DAfIOB JBOETOIHEM.
Kaxmasg cTpoka CnmCckKa KOMAHZ 3aIUCHIBAETCI B OTAEIBHON CTPOKE U C
OTCTYIIOM OT HAYaJIa CTPOKHU XOTd Obl Ha oxweH cuMmBOJ Talynsmuu. Ha-
npuMep, MOXKHO OBLIO OBI TAK ONHMCATH IPABUJIO IOJYyYEHHS O0bEKTHOIO
Monysd U3 mcxonxHOro daitna ¢ mporpammoit Ha Cu:

file.o : file.c

cc -c file.c
3a OZHOM CTPOKOM 3aBHCUMOCTEH MOXKET CJIEIOBATH IPOU3BOJIBHOE YHCJIO
CTPOK KOMaHJ. B TOM u4mciie HOmyCKaeTcs 3alMCHIBATH IPABUJIA 3aBUCHU-
MocTel BooOme 6e3 KOMAaHZ,

JlmuHHEBIE CTPOKM MOXKHO 3aNUCHIBATH C HPOAOJIZKEHUEM HA CJIemyIo-
weit crpoke. B 3Tom ciywae crpoka, Koropasi 6yeT IposoKeHa, JOIXKHA
OKAHYUBATHCA CAMBOJIOM \ (0OpaTHOro ciema).

Bo3mozxHO 3a7aHue IPABUI, COAEPKAIAX TOIBKO IeJib, B HE COZEep-
KAIMUX UCXOMHBIX (DAMIIOB.

IIpaBuna B make-aiine 3anuceiBaroTca OOBIYHO B MOPSIIKE «OT Iiesreit
K UCXOAHBIM (aiiiaMm» CBEpXy BHH3. XOTs BOODIIE TOPSIOK 3aMUACH IPABUIL
He BjuseT Ha pabory make-mporpammel.

Kpome 3amanmsa npaBwmii ¢ 3aBECHMOCTSMHE U AEHCTBUSIMH I KOH-
KpeTHBIX (haliioB (IBHBIX DPABWII), MOTYT OBITH 33 aHBI M HEIBHBIE IIPa-
Busia. B 3ToM ciryuae npaBuia 3anmchBaOTCS C 3ABUCUMOCTSIMH, COEPKA-
UMY TOJIBKO pacumpenus (aitnos (B obpaTHOM mopsake). 3aBECEMOCTH
CONPOBOXKJAIOTCS CIIMCKOM KOMAaHJ| CHCTEMbI, 00ECIIeYnBAOIUMHY TOJIY Y€~
Hue (aitnos ¢ pacmmpenuavu neseil u3 ¢aios ¢ paCIuPeHUIMEA UCTOY-
HUKOB. [{yia obecneueHns yka3aHud B KOMAHIHBIX CTPOKax MMEH obpaba-
THIBAEMBIX (DAMIIOB IPUMEHSIOTCA BCTPOEHHBIE MaKponapamerpsl. Hampu-
Mep, HESBHOE MPABUJIO TPAHCAANMY J1I000ro daiiina .c MOKET UMETh BUL:

.C.0 :
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cc —¢ $<
rae $< — BCTPOEHHBIH MakKpomapaMeTp, O3HAYAIOUNH «MMH HCXOJHOTrO
daitnar. Vmesa 310 mpaBmiiOo, NP ONHCAHWK 3aBHCAMOCTEH OOBHEKTHBIX
daitnos or daitos ¢ ux ucxonHbIM TekcToM Ha CH MBI MOXKeM He yKa-
3BIBATH KOMAHAHbIE CTPOKH — make OyIeT MOIB30BATHCS JJIs IOy IeHUs
00bekTHBIX (HAAIOB HESIBHBIM IIPABUJIOM.

B make-nporpamme MbI MOXK€M 331aBaTh M UCIOJB30BATH MAaKPOIa-
paMerpsl. 33JaHME MAKPOIAPAMETPA BBIIOJIHSAETCS 3aLUCHI0 BHJIA

NMA = sHaveHue

ObpaiueHnne K 33/ JaHHOMY TAKHM CIIOCODOM MaKpOIapaMeTPy BbIIOIHSIETCS
OIepaTopoM BHIA

$ (Ms)

OTMmeTnM, 94TO CyIECTBYET CTaHAAPTHBIH HAOOP MpeIOmpeNeIEHHBIX Ma-
KPOIAapaMeTPOB, ONKUCHIBAIOIINX PACIOIOXKEHUE B CUCTEME, IMEHA U PEXKU-
MBI PAbOTHI MO0 YMOJIYAHUIO OCHOBHBIX CHCTEMHBIX KOMIOHEHTOB. 3HAaYe-
HYe 9TUX MaKpOIapaMeTpoB MOXKHO MeHdTh. CylecTByer Takzke BO3SMOXK-
HOCTH 3aJaHusd MakpokoManna. Ho 31eck 3Ta BO3MOXKHOCTH PACCMOTPEHA
He Oyzer, IOCKOIBKY [jid HAKX meseil oHa He moTpebyercs.

Yrunura make OC UNIX mmeer HaGOp BCTPOEHHBIX HEIBHBIX IMpa-
BHJI, 3HAYUTEIHHO 0OJIerdaromux co3nanue make-rporpaMm B CiIydae ¥cC-
[I0JIb30BAHUS CTAHIAPTHBIX CPeACTB cucreMsbl. ['pad 3aBucumocteit neneit,
obecrieunBaeMblii HEIBHBIMU [PABUJIAME, IPUBEAEH HA puc. 6.3.

-P 1 .C -8 .1 -y
N
.out
.0
-
-p 1 .C -8 .1 -y
/
.1 -y

Puc. 6.3. T'pad zaBucumocTeit neseit make, obecmednBaeMbIX HESIBHBIMU IIPa-
BHJIAMH II0 YMOJTIAHUIO

IIo moBony rpada 3amerum, 9To npu nonydennu u3 daina .y dai-
Ja .c mwind .o 0DecrneYnBaeTCa COXPAHEHWE OCHOBHON 4acTu umeHu (aii-
saa. Hampumep, muia Hamero coiaydas u3 daiina syntax.y Oyzer nosydex
daiin syntax.c mim syntax.o (B 3aBECHMOCTH OT 33JIAHHON Ieywm), & HE
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y-tab.c mam y.tab.o. IIporpamMmucT, OZHAKO, JOJKEH MOMHUTH, UTO
ecau 3aJaH pexuM nosydeHusd ¢aisna y.tab.h, To sTor daiin He mepe-
MNMEHOBBIBAECTCA.

Sa.HyCK Ha BBIIIOJTHEHHUE make—r[por'paMMLI B TEKYIIEM IOAKATAJIOTE
BBINNOJTHAETCA KOMa.H,ELOﬁ
make
HJIA
make nens
B nepBom ciyuae mesbio paboThl OyJET CYUTATHCH ILIEJIb, 3ANUCAHHAS B
make-aiine camoii nepsoii. Bo Bropom ciayuae nens yka3zana sBHO. Ta-
Kasl IeJIb, YKA3bIBAEMAasl IBHO, MOXKET HE 3aBHUCETH HH OT KaKuX (HaiioB u
HACOOJIB30BAThCA AJId aBTOMATU3UPOBAHHOI'O BBIIIOJTHEHUA KOMaH/, HE CBA-
3aHHBIX HENOCPEICTBEHHO C TPAHCIANUEH IPOrPaMMEL.

6.4. Ocobennoctu ytunut MAKE pns cucrem
nporpammuposarus 8 MS DOS

Ileperoc yrunurer make B OC MS DOS cBsa3aH ¢ psgoM TpyIHO-
creii. IIpexe BCero, 3TO IPAKTUIECKH MOJHOE OTCYTCTBUE CTAHIAPTHBIX
CPEeICTB KOMIMILIUY IporpaMM — B 0a308siil coctas MS DOS we BxomuT
HA OJHOTO KOMIIMJISITOPA.

Bropoii npobsiemoit siBisieTCs HENPEICKA3yeMOCTh PACIOJIOXKEHWST CH-
CTE€MHBIX KOMIIOHEHTOB, OTBE€YAIOINX 33 TPAHCILIUIO B COOPKY TPOrpPaMM.
TTockonbKy BCe Takme CpesCTBa SABISLIOTCA IPOLYKTAMA «TPEThUX» (hupm,
TO W YCTAQHABJIMBAIOTCA OHU IIPOU3BOJILHBIM 0OpPa30M.

Hakonen, CymecTBylOT OrpaHHYEHWS HA JJIMHY KOMAaHIHBIX CTPOK,
9TO HE MO3BOJIAET 3AMUCHIBATH KOMAHIbI MPOU3BOJIBHON [JINHBI, B 9aCT-
HOCTH, C 60abIIIM 9uciaoM (PANRIIOB B KAYECTBE aPryMEHTOB.

CiiencTBueM ONMCAHHBIX HPOOJIeM sIBisgeTcs TOT (DAKT, YTO KaXKIAsd
dupma-pa3paboTInK BKIIIOIAET B COCTAB CBOEH CHCTEMBI IPOrPAMMUPOBa-
HUA COOCTBEHHYIO BEPCHUI0 YTHJIUTHI make, «COBMECTHMYIO» C IPOTOTUIOM
B OC UNIX Tospko mo o0mum npuHmunaMm (GpyHKOMOHWpPOBaHUA. Kak
MPABWJIO, TAKUE YTUIUTHI make HE TOIAEPKUBAIOT U MOJOBUHBI BO3MOXK-
HOCTEH A3BIKa, MPOTOTHUIIA, HO UMEIOT TIPYU ITOM P JOOABICHHBIX (PUPMOit
HECTAHIAPTHHIX pacimupenuii. Paborad ¢ TaKUMHU yTUJIWTAMHU, TPOTPaAM-
MHCT ODBIYHO MMEET B CBOEM DPACHOPSKEHWH TOJIBKO 0a30BYI0 BO3MOXK-
HOCTH OpPraHW3aIuKu OOHOBJIEHUS I€JIel Ha OCHOBAHMM BPEMEHHBIX 3aBHCH-
mocreit daitnos. Hukakwe npaBmia 0O yMOJYAHUIO HE ONPEIESEHBI, 9TO
BBIHY2K/IA€T BCE NPABUIA (M SABHBIEC, W HESBHBIE) 3AMUCHIBATH B KAXKIOU
make-nporpamme. CranpapTHbIE MAKPOMMEHA ODOBIYHO TAKXKe HEJOCTYII-
Hbl. Bojiee Toro, or hbupmel K pupMe U OT BEPCUU CHCTEMBI IPOrPAMMHU-
POBaHMS K BEPCHM 3HAUUTEIBHO OTIUYAETCH JarKe HAOOP yIPABJISIOIIMX
KJII09ell KOMaHJHON CTPOKH.
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B cuny mepeuncnennsx orpanudennii, B pamkax OC MS DOS neBo3-
MOKHO HCIIOJIb30BATh yTHIUTY make ¢ Temu ke 3 (dEKTUBHOCTHIO U CTe-
eHBI0 CBOOOBI, KOTOPBIME mostb3yorcd nporpammuctsl B OC UNIX. Og-
HAKO JIazKe T€ BO3MOXKHOCTH, KOTOPBIE UMEIOTCA B Bepcuax make mua OC
MS DOS, mo3BonsioT 3HaYATEIHHO 00/IErIUTEH TPYZ, NPOTPAMMHECTA.

Bo Bcex mociemyromux rjaaBax IPHU ONHCAHUY DPAOOTHI C yTHJIUTOH
make B8 OC MS DOS wmbr OyneM onmparbCd HA YTHIATY U3 KOMILIEKTA
Turbo C 2.0 ¢pupmer Borland International, Inc.

6.5. make-nporpamma TpaHcnsuum u cbopkin KanbkynsiTopa

Hama mporpaMma KaubKyasTOpa WHTEPECHA TeM, 9TO € yCTeXOM MO-
xer ObiTh orTpanciumposana u B OC UNIX, u 8 OC MS DOS*. Ho ecim
OPH 3TOM HCXOAHBIH TEKCT MPOTPaAMMEI OymeT mepeHecéH M3 CHCTEMBI B
CHCTeMy TPaKTHYecKH Ge3 m3MeHeHHWH, H paboTa OPOTpaMMbI B Pa3HBIX
CECTeMaxX MPaKTHYeCKH HH4eM He OyaeT OTIHYaThCs, TO make-IporpamMma
JIIS KaKI0H CHCTeMbI MOXKeT BBITJISIETh HO-CBoeMy. IIpUYImHBI 3TOTO ObI-
JIA PaCCMOTPEHBI BBIIIE.

6.5.1. make-nporpamma gnss OC UNIX

Hna OC UNIX make-nmporpamma mpemensHO mpocTa. B Hell 3amm-
CHIBAIOTCH TOJBKO MPABUJIA U 3aBUCUMOCTH, OTJIMYHBIE OT 33JaHHBIX IO
YMOJTIAHUIO:

PROG = calc2a
YFLAGS = -d

$(PROG) : $(PROG) .o syntax.o lexical.o
cc -1m -o $(PROG) $(PROG).o syntax.o lexical.o

lexical.o : y.tab.h
3necy makponapamerp YFLAGS 3a7aér pexxuM pabOTHI reHepaTopa yacc,
IpH KOTOPOM Heobxommmo co3zaBarh daitn y.tab.h. Ilokasama Takxke
3aBUCUMOCTEH 00beKTHOrO (haitna lexical.o or daiina y.tab.h.
Maxkpomnapamerp PROG ucmosip3yercs 34eCh A yOpOIIeHus: MOaudu-
Karuu make-mporpaMMsl o HOBbIE BEPCUH KAJIbKY/ISITOPA, IOCKOJIBKY MbI
JIOrOBOPHIIACH, YTO MM pabodell nporpaMmMbl COBIAJAET ¢ uMeHeM (aitia
cayxkebHOr0 MOJyIIs.
ObparuTe BHEMaHHE, 9YTO B IPABWIAX YKA3aHBL JIAIIb CAaMBIE HEOO-
XOZMMBIe 3aBHCHMOCTH W NeHCTBHUA I COOPKH IPOrpPaMMBI. Y THIATA

* Crporo roeops, HeT HHKAKHX OPOTHBOMOKA3AHHH K €€ TPaHCIANNN
B 060t OC, KoTopasg Moxker paboTaTh ¢ KOMaHAHOM CTPOKOH M HMeeT
kommuaarop Cu.
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make cama 0OHApPYXKUT HEOOXOAMMBIE UCXOAHBIE (DAMIBI C PACHIAPEHUIMEA
.ch .y.

Komanga cc BBIMONHSET B JAHHOM CJIy9a€ BBHI30B PEIAKTOPA CBA3EH
¢ nepefadeil eMy Bcex HEOOXOAMMBIX /i cOOpKHU mporpamMmsl 6ubanorex
obberTHBIX MOaysei. Kirou —-1m yka3sBaeT Ha HEOOXOAMMOCTD JOIOJIHU-
TEJIFHOTO HOAKJIIOYEHUS MATEMATHIECKON Oubmorexn.

Samyck make-IporpaMmbl Ha BBITOJHEHWE OCYIIECTBIISETCA MPOCTON
KOMaHIO0M

make
B pe3ysnbrare Oyzer nosygueHa pabodasi mpoOrpaMMa, KaJIbKYJISTOPA.

6.5.2. make-nporpamma ans OC MS DOS

g OC MS DOS make-nporpamma OygeT HaMHOrO CI0XKHEE, TaK KaK
HaM HeoOX0oauMo OymeT onucaTh OYKBAJIBHO BCE IPABUJIA, 3aABUCAMOCTH U
npeiicrBusa. Kpome TOro, B HEKOTOPBIX Caydadax HeoOXommmo Oymer yduecThb
OrPAaHUYEHHOCTH [JIMHBI KOMAHIHON CTPOKH.

IIpuBomumas 3mech make-mporpaMma HECKOJIBKO H0JjIee CIIOXKHA, IEM
JeHCTBATENHHO HEOOXOAUMAS IS HOJNyYeHus pabodeil mporpaMmbl HAIIIE-
ro kajbpKyaaropa. OmHako Takad €€ ¢popma MO3BOJgET 0e3 KaKuX-1mbo
npobJieM yBeIMYUBATH KOJAIECTBO UCXOAHBIX (aityioB. Kpome Toro, npu
TAKOM OCTPOeHnH make-nporpamMmsbl BO3MOXKHO DM HEOOXOLMMOCTH B OJI-
HO# paboueit nporpaMme UCIO/IB30BATH ABA U DOJIEE PA3IMIHBIX CHHTAKCHU-
YeCKHux aHa.HH3aT0pa. (HeO6XOrE[I/IMO TOJIBKO CJIETKa M3MEHUTH U JOIOJIHUTH
CHHCOK KOMaHJ B HESBHOM mpasuyie .y.h). make-mporpamma cocrout u3
Tpéx (aitnos — cobcrBerno make-daita ¥ AByX BCIIOMOraTeIbHBIX: CO
CIUCKOM OO'BEKTHBIX MOYJIEH U CO CIIMCKOM CTaHIAPTHBIX ONOIMOTEK KOM-
nunaropa Cu. Cragana npusBeném copepxumoe make-daiina:

PROG = calc2a

$(PROG) .exe : $(PROG) .obj syntax.obj lexical.obj
*  tlink /c d:\tc\lib\cOs.obj $(PROG) @linkmake,

* $(PROG) ,,@linklibs
.y.-h :

yacc —-f d:\tc\yaccpar -d $&.y

-del $&.c

rename ytab.c $&.c

-del $&.h

rename ytab.h $&.h

tcc -¢ -w-rch $&.c
.c.obj

tcc -c §.
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$ (PROG) .obj : $(PRDG).c
syntax.h : syntax.y
syntax.obj : syntax.h

lexical.obj : lexical.c syntax.h

(3rakoM * B HaUaJIe CTPOKH IIOMEYEH TEKCT, KOTOPBIH IOJI?KEH OBITH pa3Me-
wéH B OJHOM CTPOKe, HO W3-3a orpaHudenus ¢popmara Hocobusi 3anucas B
JIB€ CTPOKH). 3/€Ch CTAHOBUTCS NOHATHO, II0YEMY BBIIIE aBTOP HACTAUBAJ
Ha WCHOJb30BaHWM uMeHd daiina syntax.h Bmecro ytab.h (y.tab.h).
Vrunura make 8 OC MS DOS Tpebyer, 4ToObI Ajisi BCEX CO3MABAEMBIX
B mpomecce TpaHcasuuu (HaiioB, OT KOTOPHIX 3aBUCAT jpyrue ¢aiisl,
ObLIM ONMCAHBI IPABUJIA UX IOJIYYEHUs, JAaXKe ecm 3Tu (Haiibl ABIAOT-
ca «mODOYHBIM IPOAYKTOM» TpaHCadnuu apyrux daitnos. Tak, MbI He
MOXKeM Hamucarb, 4To ¢afin lexical.obj 3aBucur or daiina ytab.h,
He 3amKCaB [IPABHJIA HOJydeHus 3TOoro daiina, XOTa OH BCerma CO34aéT-
cs1 1 OOHOBJIIETCS ABTOMATHYECKH IPH TpaHCIAmmu (aiina syntax.y. A
B HESIBHOM IIPaBUJIE, KOTOPBIE JKeJIATEIHFHO UCIOIb30BATE JJIs1 ODIHOCTH,
3aMUCHIBATH B KAYECTBE [EIN ¥ UCTOYHUKOB (Daliibl ¢ pa3HBIME HMEHAMH
HeJIb3s. B cuity 9TOro 2Ke IpUXOAUTCS 3aIUCHIBATH IPABHUIIO, IO KOTOPOMY
daiin syntax.obj 3aBucur ot daiina syntax.h, a He oT daiia syntax.c,
Kak 310 6bwL10 6B1 srOrm4yHee u Kak 310 npexnosaraerca B OC UNIX.

Teopernyecku MOKHO ObLIO OBI, KOHEYHO, 3amMCaTh, 4TO (haiin
lexical.obj 3aBumcur or d¢aiina syntax.y ¥ He NEPEHMMEHOBBIBATH
ytab.h, HO B 3TOM CIydae HEBO3MOXKHO apaHTHPOBATH MPABUIBHYIO [O-
CJIe0BATENBHOCTD MepeTpaHcaanud ¢Gaiinos.

Mexay npouum, 3aBucuMOCTh (aiisia syntax.obj or syntax.h He
COOTBETCTBYET HU OJHOMY JeicTBHIO B make-mporpaMMe ¥ HyKHA JIAINb
[T IIPABUJIBHOM JIOTWKY PabOTHI, HOCKOIBKY caM dailn syntax.obj as-
JIIeTCd Pe3yabTaTOM cpabaTbiBaHUSA 3aBUCHMOCTH (aiiia syntax.h or
syntax.y.

BrumarenpubIfl ynTaTe b 00PATAT BHUMAHAE, YTO KOMAHIQ yacC BBI-
3pIBAETCA C HEM3BECTHBIM KJIIOuOoM -f. STOT KJIFO9 SBJIdE€TCA CII€enuaJib-
HBIM PaCIIHDPEHUEM JUld yKa3aHus nyTu K (ainy—mabiiony, ucuoas3yemo-
My IS HOCTPOEHUA MOAY/Id CHHTAKCHYECKOrO aHAJIM3ATOpPA.

Maxkponapamerp $& o3nauaer «umd meseBoro ¢aiina 6e3 pacmupe-

HUd», & MaKponapaMmerp $. — «c pacmupenuem». Hanpuwmep, eciu mese-
BeIM (aiisiom sBisercs aiin syntax.h, To makponapamerp $& packpsi-
BaeTCd B syntax, a MakpomapaMmerp $. — B syntax.h.

Kak BumHO M3 Tekcra make-mporpamMmsel, B HeHl HCIOJIB3YeTCH JBa

72



BCIIOMOTaTeIbHBIX (paiima — linkmake m linklibs. O6a daiina HyxX-
HBI JIIsI IEPEadIn APTYMEHTOB PENAKTOPY CBsa3eil t1link, BBI30B KOTOPOrO
HCIOJIB3YETCS 3/1€Ch HAPSAMYIO s 9KOHOMuM BpeMeHu. (MoxkHO 6bLI10 GBI
BMECTO HET'0 MCIOJIb30BATH BHI30B KOMIWIATOPa tcc, KOTOPBIA aBTOMATH-
9ecKM BBI3bIBaJ Obl tlink.) B daiie linkmake mpoCTO mepedncagrOTCs
BCce 00bekTHBIE (ailanl, mogexamue cOOpKe B pabOIy0 mpOrpaMmy:
lexical syntax

B mamewm ciayuae B cnucke OTcyrcTByer mMms paiiyia CiryxkebHOro momy-
Jisl, TAK KaK OHO ONUCAaHO B Makpomapamerpe make-nporpammsr. ®@aiin
linklibs COmepKUT CIMCOK CTAHAAPTHHIX OMOIUOTEK KOMIUIATOPA, UME-
HA KOTOPBIX MOT'YT OTJIMYATHCS OT PEANU3ANNY K PEaJIN3alui, C YKA3aHU-
€M IOJIHBIX IyTed K HUM:

d:\tc\lib\emu.lib +

d:\tc\lib\fp87.1lib +

d:\tc\lib\maths.lib +

d:\tc\lib\cs.1lib +

d:\tc\lib\graphics.lib

Mpsb1 npuBOAMM 37€Ch MOJIHBIA CIMCOK HEOOXOAUMBIX OMOJIMOTEK CHCTEMBI
nporpammvupoBanusg Turbo C 2.0, HOCKONIBKY OYEHH BaXKEH MOPSIIOK WX
noakirouenus. (mena Gubauorek mauns s small mogenu namaru.) Ha
MPAKTHUKE, €CJIA €CTh YBEPEHHOCTH, YTO MPOrpaMMa HUKOIAA He OyneT 3a-
IIyCKAaThCd HA YCTAHOBKE 0e3 COmpoIeccopa, HAJAO MCK/IIQYUTH U3 CIIHCKA
Ooubsimoreky emu.lib. [yis Hamero KaJIbKyaaTopa, KOTOPEIM HE paboraer
¢ rpadukoii, He HykHA Tak)Ke Obubsmoreka graphics.lib.

6.6. lNonesHoe gononHeHne make-nporpammbl

Kak yxe ormeganocs, yruinra make MOXKET MOMOYb HE TOJIBKO IPH
nosiydeHun paboueil mporpamMmel U3 €€ UCXOJHOrO TeKCTa. llpeamosnoxum,
9TO IPOrpPaMMUCT B KOHIIE KaXKI0ro pabovero qHsS apXUBUPYET PE3YJIbTAT
paboThl, mONB3yACh yTUAUTON Ckatuda pkzip. [ng ymeHpiueHums pa3me-
POB apXWBa JKEJIATEJIFHO BKJIIOYATHh B HEr0 TOJBKO (DAMIBI C HCXOIHBIM
TEKCTOM IIPOTPAMMBI, YAAJIASI IPEIBAPUTEIHHO BCe TpOMeKyTOoUHBIe. [lo-
CJIe CO3IaHUS apPXWBA MOJIE3HO yOpaTh C JUCKA U BCe paboune (haiib.

IIporpaMmucT MOXKeT TOOUTHCS KEITAEMOMH IEIN ABTOMATHIECKH, €CITA
momecTuT B make-mporpaMMy IpaBmiIO ¢ He3aBHUCUMOI nesbio. Hanpumep,
gz OC MS DOS 3T0 npaBmiIo MOXKET BBIMJISIETh TaK:

zip:
-del *.bak
-del *.obj
-del *.map
-del ytab.x*
-del syntax.c
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-del syntax.h
-pkzip -ex -u $(PROG) *.c *.h *.y makefile linkx*
-del *.c
-del *.h
-del *.y
-del makefile
-del linkmake
-del linklibs
IIpaBuno 3anyckaercsa B pabory KoMaHmoi
make zip
TTocsie ero paboTHL B TEKYIIEM HOIKATAJIOrE OCTAOTCS TOJHKO (DAl apXuBa
¥ mociaeqHuil BapuaHT pabodeil mporpaMel.
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[nasa 7
[NocTpoeHne nekcu4eckoro aHanmsaTopa
¢ ucnonb3osaHnem LEX

7.1. ObocHoBaHme HeobxogumocTn npumeHennst LEX

Ham sexcuueckuii aHanu3aTop, HANWCAHHBIM HENOCPEACTBEHHO HA
Cu, IOCTATOYHO HPOCT, €CJM HE CKa3aTh OIPHUMHUTHBEH. Pacumpss BO3-
MOXKHOCTH HAIIETO KAJIbKYJIATOPA, MBI JOJIKHBI OBLIN OBl MEPHOAUIECKH
HAPAIUBATH BO3MOXKHOCTH U JIEKCHIECKOro aHaan3aropa. Ilpuuém, B cuiry
MPOCTOTHI HOCJIEJHETO, 3Ty MPOLEAYPY €lié JOBOJIBHO JOJIrO MOXKHO BBI-
[IOJIHATH BPY4HYIO, He mpuberas K CJIOXKHBIM CPEACTBAM aBTOMATUIECKOH
renepanuu. llpu 3TOM, BO-mEPBBIX, MBI Oyaem m30aBjeHBI OT HEOOXOIU-
MOCTH HMETh TaKHE CPEJCTBAa aBTOMATHYECKO} reHepanuu, a, BO-BTOPBIX,
JIEKCUYECKHE aHAJIU3ATOPHI, IOCTPOEHHBIE TAKHM CIOCODOOM, OTINYAIOTCS
MaJIBIMH pa3MepaMu U O0sbINOi CKOPOCTHI0 PabOTHI.

OpHako Ha JOCTATOYHO MPOCTHIX IIPHMEPAX MOXKHO IOKAa3aTh, YTO
Tako#l moaxoZ He Bcerja okKasbiBaercd ycuewmwssiM. Hampumep, B Hamem
JIEKCHYECKOM AHAJIU3ATOPE BBIAEJEHHEe W3 BXOJHOTO IIOTOKA MOLCTPOKH,
siBsitomeiics auciaom (Tun siekcemsr DATA), BO3JIOXKEH HA CTAHIAPTHYIO
dyskmuo scanf. 9ra QyHKOUSA CTAPAETCH IPOYUTATH U3 BXOLHOTO IIOTO-
Ka TaKOe 4YMCJI0, KOTOPOE COOTBETCTBYET THUILY, 33JaHHOMY B €& ¢dopmar-
HOM crpoke. B nmaHHOM ciiygae MBI IPeJIOAraeM, 9YTO BO BXOJHOM IO-
TOKE MPHUCYTCTBYIOT TOJIBKO NECATHYHBIE BEIIeCTBEeHHbIe uucia (¢popmar
%1£). A xak OBITH, €C/IH MBI 3aXOTUM BBOAMUTDH YHCJIA B PA3HBIX CHCTEMAX
cuuciaennsg?! YacTo Ui 3TOr0 UCIOJB3YIOT COTJIAIIEHUS O MOCT(HUKCHOM
3aMUCH, IPYU KOTOPOH 3a YHUCIOM, 3aMHACAHHBIM HE B JECATHIHOU CHCTEMe
CUYHCJIEHNSI, CJIEyeT NPU3HAK CUCTEMBI cuuciaeHus. Hampumep, 100h —
9HCJI0 3AMMCAHO B LIECTHAANATEPUIHON CHCTEME CUMC/ICHHS (IECATHIHOE
256); 1000 — 9HUCJIO 3aMUCAHO B BOCBMEPUYHOM cHCTeMe cumcieHns (Je-
caruyaHoe 64); 100b — YKCIO 3aNMMCAHO B ABOMYHON CHCTEME CUUCIIEHUS
(mecaTmunoe 4).

Takoe pa3HooOpazme (yHKmms scanf CaMOCTOSATENBHO pa30bpaTh
y2Ke He B COCTOSHHM. B JaHHOM CiIydae JIEKCHYECKHH aHAJIU3ATOP OJI-
2K€H CaM BBIZEJIUTH MOACTPOKY, COAEPKAILYIO0 IHCJIO, U3 BXOJHOTO MOTOKA
CHUMBOJIOB, OLPEJE/IUTH THI YUC/IA U BBHI3BATH HYXKHYIO (DYHKIUIO mpeod-
Pa30BaHus MOACTPOKH B YUCIOBOM BHyTpPEHHHUHA (opMmaT.

IIporpamma TakKoro JeKCHYECKOr0 aHAJIU3ATOPA, YIUTHIBAIOIIASA BCE
HIOAQHCBI, OCODEHHO C BO3MOXKHOCTSIME 3AIHCH BEIIECTBEHHBIX (IecaThd-
HBIX) 9HCEJI, JOCTATOYHO CJIOXKHA. HammcanHad BPYy4HYIO, €3 MCIOJIB30-
BaHHUS aNapaTa TEOPUH JeTEPMUHHPOBAHHBIX KOHEYHBIX ABTOMATOB, OHA
HaBepHIKa OyIeT coJep:KaTh U3bIHBI B JIOTHUKE H, CJIEJ0BATENHHO, TOTPe-
Oyer GoBIIMX 3aTPAT HA TECTHPOBAHWE W OTIAAKY. VY BOT 3meCh Ha mO-
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MOIIb MOXKET IPUWITH TeHEPATOP mporpamm Jekcudeckoro anaau3a LEX,
KOTOpLIﬁ IIO3BOJIUT ONIUCATH BCE AOIIYCTHMBIE JIECKCHYIECCKHNE KOHCTPYKIHUN
KaK HabOp MPOCTHIX PEryasapHBIX BHIDAKEHWH.

Jnda auasoroBod CHCTEMBI, KAKOH SBILETCH HAIl KaJbKYJIATOD,
HEGOJIBINOE YBEINYEHNE BPEMEHU PAbOTHI JIGKCUYECKOTO aHAJIN3ATOPA MPU
mepexoae Ha LEX mig monp3oBaTesis mpakKTHYeCKH HE3aMETHO. 3aTO 3a-
MeTHO OyAyT COKpAIeHbI 3aTPATHl Ha, Pa3pabOTKy M CONMPOBOXKIECHUE MPHU
HEU3MEHHO BBICOKOM Ka4€CTBE I/ITOFOBOﬁ HpOI‘pa.MMbI.

B Hacrosimeil riaBe MBI CHaYaIa DOCTPOMM lex-mporpammy, HOBTOPS-
IOLLYI0 y2Ke UMEIOIMICH y HAC JeKcuuecKkuil ananau3arop ua Cu, u obecme-
UM €€ B3aMMOJAEUCTBHE C CHHTAKCHYECKMM aHAJIM3aTOPOM. 3aTeM IIOKa-
2KEM, KaK CKOPPeKTHpPOBaTh make-mporpamMmmy, 9T00BI y9eCThH HOBOBBEIE-
Hug B GafIoBOM CTPYKTYPE MCXOAHBIX TEKCTOB Hporpammsel. B 3akiroue-
HHUEe BBe,ILéM B HAIll KAJbKYJIATOD BO3MOXKHOCTh YATATH YHUCJIa, 3aJaHHBIE
B Pa3HBIX CHCTEMAX CYHUCJIEHHUHA, & TaK2KE€ BOSMOXKHOCTD IIHCATHh TEKCTOBBIE
KOMMEHTAapPHUHU.

7.1.1. 3aMey4aHNs OTHOCUTENIbHO COBMECTHOrO WUCMO/Ib30BAHUS
YACC un LEX

Tlockosbky B JaHHOHR rjiaBe MBI OyaeM B paMKaX ONHON IPOrpaMMBbI
HCIOIB30BaTh 008 PACCMATPUBAEMBIX B HACTOALEM y4eOHOM nocobunm re-
HEpPATOpa AHAJIW3ATOPOB (M JIEKCHYECKOTO, U CHHTAKCHYECKOTO), IIOJIE3HO
OyHeT cIenaTh HECKOJIBKO 3aMEYaHUH OTHOCUTENBHO IPABUII UX COIPSZKE-
HHUdAd.

IIpexne Bcero ormernm, 9To 002 reHEpaTOPa CO3MAOT AHAIU3ATOPHI,
B KOTOPBIX BCE€ BHEIIHHNE HMEHA HAYMHAIOTCA Ha KOMGI/IHaHI/IIO CHMBOJIOB
Yy, HpI/I‘IéM AJid JIEKCAYECKOIrO 1 CHHTAKCAUYE€CKOrO aHAJIN3aTOPOB 3T UME-
HA HE MEPEKPBIBAIOTCA. Takum 06pa3om 06ecrneanBaeTcss BO3MOXKHOCTD UX
COBMECTHOI'O UCIOJIb30BaHus 6€3 He0OXOAUMOCTH IPABKY TEKCTA, IOJLY I€H-
HBIX aHAJH3aTOPOB.

Jlekcmueckuii 1 CHHTAKCUYECKUI aHAJIU3ATOPHI «3HAIOT» APYT O APY-
re JOCTAaTOYHO IJjid TOTrO, lI'I'O6I:>I BBa.I/IMO,ZLeI';ICTBOBa.TI) 663 BMeEIIIaTeJIbCTBa,
MpPOrPaMMUCTa. EIWHCTBEHHOE, 9TO HEOOXOAMMO CIEIATh MPOrPAMMUCTY,
— 9TO mepeaTh JIEKCHIECKOMY AHAJIA3ATOPY MH(OPMALHUIO O TUIE CTEKA,
CHHTAKCHIECKOTO AHA/IN3ATOPA ¥ HOMEPAX JIEKCEM, & TaK2Ke OPraHN30BaTh
lex-nporpammy Takum 06pa30M, 9TOOBI OC/IE KAXKI0M PACIO3HAHHOR JIEK-
CeMBI YIPABJIEHUE EPEIABAJIOCH CHHTAKCAYECKOMY aHAIU3ATOPy. VIHBI-
MM CJIOBaMH, JJis KaXKJOH JIEKCEMBI B lex-nporpaMme mpeayCMaTrpuBaeTcs
omeparop return.

Nudopmanmsa o Tume cTeka u HOMEPaX JEKCEM COIEPIKHUTCA B (haiime
y-tab.h, KOTOpHIH MBI epernMeHOBBIBaeM B syntax.h. Takum obGpaszowm,
AJId CONPAXKEHUdA aHaJU3aTOPOB HAM HeO6XO,ELI/IMO npeayCMOTpETh B lex—
nporpamMe oneparop #include '"syntax.h".
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7.2. lpocToii nekcuyeckuii aHanmsaTop

B srom maparpade npupeséH TEKCT lex-mporpamMmbl OPOCTOrO JIEK-
CHUYECKOT0 AHAJIN3ATOPA, KOTOPBIH B TOYHOCTU MOBTOPSET BO3MOXKHOCTH
JIEKCHYECKOr0 AHAJIN3ATOPA, HAIMCAHHOIO HAMU BPYJIHYIO.

W
#include <stdio.h>
#include "syntax.h"

extern unsigned int nline;

long int idata;
/AL
BYKBA [a-z]
IMePA  [0-9]
OYUCII0  {IMSPA}+
®YUCTI0e {LUEPA}*\ . {IM®PA}* (e (\+|-)7{LUOPA}+)?
QUNCIIOE {IUOPA}*\ . {IMOPA}* (E(\+|-) ?{LOPA}+) ?
YA
el g
}
\n {
nline++;
return *yytext;
}
{BYKBA} {
yylval.index=*yytext-’a’;
return VAR;
}
{maucnor {
sscanf (yytext,")1d" ,&idata);
yylval.data=(double)idata;
return DATA;
}
{ouncioe} {
sscanf (yytext,")1g",&(yylval.data));
return DATA;
}
{ounCNoE} {
sscanf (yytext,"%1G",&(yylval.data));
return DATA;
}
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{ /* ppyrue cumBomm */
return *yytext;

}
YA
yywrap()
{
return 1;
}
resynch()
{
int c;
do{
c=getchar();
}while(c!="\n’);
ungetc(c,stdin);
}

Tekcr lex-mporpammer 3anucan B ¢aita lexical.l.

B soruky pazbopa BXOIHOrO MOTOKA, 34€Ch BHECEHBI HE3HAUNTE/ILHBIE
W3MEHEHUs, KQCAIOIIUECs TUIOB BBIIEIAEMbIX jiekceM. Jlna manmpHEefmmx
Monudukanuii ropa3no ynobHee paCHO3HABATH LEJIbIE U BELECTBEHHBIE
9ucia KakK pasHble JiekceMbl. Kpome TOro, s BHINOJHEHWS TpebOoBa-
HuM poKymeHTanuu 6ubimnoreku Cu BEIeCTBEHHBIE YHCIIA, 3AMKACHIBAEMBIE
4yepe3 pa3HbBIE OCHOBaHHUsS creneHu (e u E), DaCmO3HAIOTCA KaK Pa3HbIE
JIEKCEMBI M IEPEBOAATCH BO BHyTpeHHuUi (popmar uepe3 pasusie dopmar-
Hele cTpoKH (%1lg u %1G coorBercTBeHHO). Ho ¢ TOUKM 3peHms cuHTaKCH-
YECKOr0 AHAJIM3ATOPA JIOIMKA PAbOTHI HOBOI'O JIEKCHIECKOrO0 aHAIN3ATOPA
ocTajach IpexKHeH.

B pasnmene dpyukumii onmcanb ase ¢dpyuknumn. CranmapTHas QyHK-
nua yywrap() mpocro BO3Bpamiaer 1, CUrHaIH3UPYd O HEOOXOTMMOCTH
3aBepuiuTh pabory. ®Pymknus resynch() ckonmumpoBaHA M3 IpPeIbIAYIIe-
ro MOAYJs JIEKCHYECKOrO aHasm3aropa. OHa HykHA, Kak Bl nomuure,
HUCKJIIOYUTEIJIbHO OJId Ha,pPIpOBa,HI/IH OIHI/I60K B 3aIIUCH Bpra.)KeHI/Iﬁ, O6Ha.—
py)KeHHI)IX CHHTAKCHUYE€CKUM a,HaJII/IBa.TOPOM.

Ecnu cpaBHUTH Temeps pa3Mepsl TEKCTOB JIEKCHIECKOr0 AHAIN3ATOPA,
HAIMCAHHOrO BPYYHYIO, X €r0 aHAJIOra, MPECTABIEHHOr0 lex-iporpammoii
(a 320HO TOCMOTPETH M TEKCT HTOTOBOTO JIEKCHYECKOTO AHAIM3ATOPA), TO
MOZKHO JIMIIHAIH Pa3 yOeuThCs, 9TO I HPOCTHIX CIYIAEB, KOTA JIEKCEMBI
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BO BXOJHOM IIOTOKE JIEFKO PACIIO3HAIOTCH 0€3 MPUMEHEHUS CJIOXKHBIX aJl-
TOPUTMOB AHAJIN32, JEKCHUIECKUN AHAJIN3ATOD, Pa3pabOTaHHBIA BPYIHYIO,
MHOTO 3¢ deKTrBHEe aHAJIOra, CO3JAHHOTO C UCIOIH30BAHIEM ['€HEPATOPA.
Hosyro Bepcuro mporpaMmsl KaibKyaaTopa Ha3oBém calc3. He 3a-
OyapTe nepenMeHoBaTh (Al ¢ UCXOMHBIM TEKCTOM CIIyKeOHOTO MOMYyJIs.

7.3. Koppekuyns make-nporpammbl

Jlis BBINOJIHEHWS TPAHC/IANWYA OPOTPAMMBI C HOBBIM JIEKCHYECKUM
AQHAJIM3ATOPOM HaM HEOOXOAUMO BHECTH H3MEHEHWs B make-mporpammy.
Jaa make-mporpammer 8 OC UNIX m3meHenwsi, Kak 9TO HH CTPAHHO, HE
norpebyiorca Boobme*. B camom gene, yruiamra make HPEKPACHO «pPas-
Gepércsa» cama, m3 kakoro (paiina (lexical.c mium lexical.l) moskeH
651Ts ONTydeH daiin lexical.o.

Hna make-nporpammer B OC MS DOS u3menenus 6yayT cymecTBen-
HbIMH. MBI JOJIKHBI 3alKMCaTh NPABUJIO NOIydeHus obbekTHOro daitna
u3 ¢aiina lex-mporpaMmsbl, a TakK>Ke 3aBUCHMOCTb 00bEKTHOrO (aiima Mo-
AyNis JIEKCHYECKOTO aHAIM3aTopa oT ¢aiia ¢ lex-nmporpammoii. Ecmu B
make-mporpaMMe MCHONIH30BATHCH JOMOIHUTENbHBIE IPABMIIA, TUIA MPA-
BHJIA MTOJIyY€HHUS aPXUBA HCXOAHBIX (ailioB, TO B 3TH NPABUIA TAKXKe IPH-
I€TCS BHOCUTH M3MEHEHUs, YTOOBI YIeCTh IOSBJIEHNE HOBOTO THIA HCXOZ-
HbIX (paitsioB — Tuna lex-nporpaMmer.

PROG = calc3

$(PROG) .exe : $(PROG).obj syntax.obj lexical.obj getbin.obj
*  tlink /c d:\tc\lib\cOs.obj $(PROG) @linkmake,

* $(PROG) , ,@linklibs
.y.h :

yacc —-f d:\tc\yaccpar -d $&.y

-del $&.c

rename ytab.c $&.c

-del $&.h

rename ytab.h $&.h
tcc $(TCD) -c -w-rch $&.c

.1.0bj
lex -s d:\tc\ncform $&.1
-del $&.c

rename lex_yy.c $&.c

* EnwHCTBEHHOE, 9TO NPUAETCA W3MEHHTH — 3ITO MMs IPOTPAMMBIL C
calc2a Ha calc3, MOCKOJIbKY MBI YCJIOBHIUCH TAKUM CIIOCOOOM pa3indarh
BepCUU NPOrPAMMBEL.
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tcc $(TCD) -c -w-rch $&.c
.c.obj
tcc $(TCD) -c $.

$ (PROG) .obj : $(PRDG).c
syntax.h : syntax.y
syntax.obj : syntax.h

lexical.obj : lexical.l syntax.h

3mech, KaK ¥ B TeKCTe make-mporpaMMel IIaBH 6, CTPOKH, IOMEYEHHEIE
CHMBOJIOM *, JOJI2KHBI OBITH 3aIHCAHBI KaK ONHA CTPOKa. Kiod -s B
BBI30B€ MPOrpPaMMBI lex Hy2K€H Ui yKa3aHusd OyTH K (ainy-mabnomy
JIEKCHYECKOTO AHAJIM3ATOPA U HE SBJISETCS CTAHJAPTHBIM KII0I0M (106as-
ser B Bepcuio g OC MS DOS). B ocranpaoM Tekcr make-nmporpammbt
IOJIKeH OBITH IOHSATEH YATATENIM 0e3 KOMMEHTAPHEB.

7.4. Vlcnonb3oBaHMe HOBbIX BO3MOXHOCTE NEKCUYECKOro
aHanum3a

Temeps, KOrAa MBI TEPECTPOWINCEH HA NCIOJIH30BAHNE ABTOMATHIECKH
T€HEPUPYEMOrO JIEKCUIECKOTO AHAJIM3ATOPA, MOKAXKEM, KaK IIPOCTO MOXK-
HO pa,cmnpﬂ'rb CIIuCOK pa.CHOBHa.Ba.eMI)IX JIEKCUYECKHUX €UHNUII. ,HJIH 3TOro
100aBUM B HAIl KAJIBKYJISTOP BO3MOXKHOCTH BBOAWTDH YHCJIA B JBOWYHOM,
BOCBMEPHUYHON W IMECTHANNATEPUIHON CHCTeMaX CIHUC/IEHU, & TAKKe BO3-
MOXKHOCTB 33,aBaTh TEKCTOBbIE KOMMEHTAPUU IPOu3BOJIbHOR (opmer. [o-
nyTHO OymeM OTCeKaTh HA JTAIle JEKCHIECKOrO aHAJIN33 BCE CHMBOJIBI, HE
ABIAIOIIAECS 3aKOHHBIMH JIEKCEMAMU.

Cucremsl cuncienns Oy1eM OIpeneaaTh 00 CHMBOJIY-IIPU3HAKY B KOH-
e 3amucy 4mucia. llorpedyeM, 4TOOBI BCE IUC/Ia HATHHAJIUCDH C MUQPBI —
9TO BAXKHO JJIs 3aIKUCH IIECTHANIATEPUIHBIX 4uces. Hampumep, 3amuch
Oah OymeT 3aKOHHBIM YUCJIOM, 8 ah — 3TO HE3AKOHHAS JIEKCEMA.

KommenTapuu 6ynem ormedars, Kak B a3bike Cu, T. €. OygeMm cautars
KOMMEHTAPUEM JIFOOYI0 TOC/IEI0BATEIBHOCTh CUMBOJIOB M CTPOK, 3aKJIIO-
9€HHYIO B IPDynuel /* m */.

Pazgensr pekmapanuit u npaBusI HOBOM lex-mporpamMmbl IpPUBEIEHBI
HHU2KeE.

%START PROG COMM
W

#include <stdio.h>
#include "syntax.h"
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extern unsigned int nline;

long int idata;
/As
BYKBA [a-z]
LTIPPA [0-9]
JUUCJI0  {LIU®PA}+
0WiCio  [0-71+[00]
IYKCII0  {IUePA} ({Ii®PA} | [AaBbCcDdEeFf] ) * [Hh]
BUYMACIO [01]+[Bb]
®UNCIIO0e {LMOPA}*\ . {lMOPA}* (e (\+|-) ?{lMPPA}+)?
QUUCJIOE {L[U®PA}*\ . {lIUPPA}* (E(\+]|-) ?{lIUPPA}+)?
o
{
BEGIN PROG;
}
<PROG>"+" | "= [ Mar [n/mm () =t
return *yytext;
}
<PROG>\t|" " {
}
<PROG>\n {
nline++;
return *yytext;
}
<PROG>{BYKBA} {
yylval.index=*yytext-’a’;
return VAR;
}
<PROG>{AUMCIO} <
sscanf (yytext,")1d" ,&idata) ;
yylval.data=(double)idata;
return DATA;
}
<PROG>{0UMCIO} <
sscanf (yytext,")lo" ,&idata) ;
yylval.data=(double)idata;
return DATA;
}
<PROG>{WIMUCNO} {
sscanf (yytext,")1x" ,&idata) ;
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yylval.data=(double)idata;
return DATA;
}
<PROG>{BUMCIIO} {
getbin(&idata,yytext) ;
yylval.data=(double)idata;
return DATA;
}
<PROG>{®UHCII0e} {
sscanf (yytext,")1g",&(yylval.data));
return DATA;
}
<PROG>{®UUCIIOE} {
sscanf (yytext,"/1G",&(yylval.data));
return DATA;

}
<PROG>"/*" {  /* KommeHTapuii */
BEGIN COMM;
}
<COMM>"#*/" {
BEGIN PROG;
}
<COoMM>. {
}
<coMM>\n  {
nline++;
}
<PROG>. { /* HepacmoszauHas mekcemMa */
calc_error(3,yytext);
}

hh
Pazgen dysknmii lex-nporpammer ocraérca 6e3 n3MeHeHH.

Hosas lex-nporpamma umeer nBa cocrogausi: PROG u COMM. Cocro-
siuve PROG gIBJISIETCS OCHOBHBIM. B 9TOM COCTOSIHWY JIEKCHYECKWUH AHAJIU-
3aTOpP PACHO3HAET JIEKCEMBI, BEIYUC/ISET MPU HEOOXOAMMOCTH UX 3HAUECHUS
U TepefaéT pe3yabTaThl CBOeil paboThl CHHTAKCHIECKOMY aHAJIM3ATOPY.

B cocrosame COMM aHa/mm3aTop BXOAUT Hpu OOHAPYKEHWH KOMOWHA-
OUH CAMBOJIOB /*. B 3TOM COCTOSIHME aHAJIU3ATOP UTHOPUPYET BCE CHM-
BOJIBI, KDOME CHMBOJIOB BO3BpaTa KapeTku (\n), KOTODBIH HCHONB3yeTcs
JUUIS DOJCYETa IMCIIA BXOAHBIX CTPOK. Brixoz u3 cocrosguus COMM o6paTHO
B cocrosiure PROG ocymiecTBisieTcs npu 0OHAPYKEHUHU BO BXOLHOM HOTOKE
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KoMOuHaIUKU cuMBOJIOB */. OOpaTuTe BHUMAHME, YTO IPH TAKOM IOCTPOE-
HUU JIEKCAIECKOTO aHAJIU3ATOPA, BJIOKEHHBIE KOMMEHTAPUN HEJIOILYCTHMBL.

Jlnda oTceueHUd CHMBOJIOB, HE SABJISIOIIMXCS JIEKCEMAMU, HAM IPH-
LLJIOCHh TIEPEYUCIATh BCE CUMBOJIBI, KOTOPBIE MBI CIATAEM JOIIYCTUMBIMU
BO BXOJHOM 93BIKE KAJIBKYIATOPa. JI000H ApPyroii CHMBOJI HA BXOIE BBI-
30BeT COoO0DIIeHne 00 OoIubOKe.

g npeobpa3oBanus BO BHyTpEeHHUN (HOPMAT IMIECTHATIATEPUIHBIX
¥ BOCHMEDWYHBIX YUCEJI WUCIOJb3YIOTCH CTAHIAPTHBIE CTPOKH (HOpMATa
dbysknun sscanf. iz OGmHAPHBIX KOHCTAHT (PYyHKIMIO HPeoOpa30BaHUSA
npuaércs pa3paborars CAaMOCTOATEIBHO. BOT OuH U3 BapUAHTOB €€ TEK-
cra:
getbin(bin,str)

char *str;

long int *bin;

{
long int rez;
int i;

rez=0;
for(i=0;i<32 && *str;i++){
rez<<=1;
switch(*str){
case ’0’
break;
case 1’
rez|=1;
break;
case ’b’
case ’B’
rez>>=1;
*xstr="\0";
goto endbin;
default
calc_error(4,str);
break;
¥
str++;
}
endbin:
if (i==32 && *str!=’\0’)
calc_error(5);
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*bin=rez;
}
DyHKUMA 3aMUCHIBAETCA B OTAEIBHEIN (aili ¢ umenem getbin.c. Popmar
€€ BBI30Ba MPEJCTaBJIeH B lex-mporpamme.

Kak yxke, BEpOSTHO, 3aMETHJI YUTATE/b, HAIIN JOPabOTKH mOTpebo-
BaJI¥ BBEJEHUS HOBBIX KOJOB Omub0K. Bosee TOro, jig HOBBIX KOAOB OIIN-
6ok mopaboran dopmar Ber3oBa GyHknuu calc_error (). Bropsim apry-
MeHTOM B (PYHKIHUIO NEPEHNAETCH CTPOKA, BhI3BaBlIad Ommbky. Cnemum
obpaoBarh unTaTens — npaBka GyHKmE calc_error () BbIIOJHEHA TA-
KuM 00pa30M, 9TO HUKAKUX U3MEHEHUH B paHee 3aNMCAHHBIX BRI30BAX STOU
dbysknuu He morpebyerca. Mexay mpodmM, Takoe NPWHOIWNHUAIBLHO BO3-
MOXKHO TOJILKO B si3bike Cu. Bot TekcT mcmpasienHoi yHKIum:

char *ms_calc_error[]={
/* 0 */ nn ,
/* 1 %/ "llenenune Ha 0",

/* 2 %/ "llepernoiHeHWe BemeCTBEHHOro",

/* 3 */ "HepacmosHaHHad jekceMa 4s",

/* 4 */ "Ouubka B 3ammcu 6MHApHOH KOHCTaHTH /s",
/* 5 */ "BuHapHad KOHCTaHTa 6oubme 32 3HakoB"

};

calc_error (num,s)

int num;

char *s;

{

fprintf (stderr,"\nOumbka! Crpoka %u\n(%02d) ",
nline,num);

fprintf (stderr,ms_calc_error[num],s);

fprintf (stderr,"\n");

longjmp (jmp_env,1);

}

Kak BugHO 10 TekcTy QyHKIMH, TEnepb TEKCT COo0meHus 00 ommbke cam
saBagerca (POPMATHON CTPOKOH BBIBOZA. llosTOMY, €cim B 3TOH CTpOKE
HE COIEpP2KATCH CUMBOJIBI MIAOIIOHOB %S, TO M BTOPOH apryMeHT DyHKIHA
calc_error() mpoCTO HE HCHOJIB3YETCH.

Bce OCTaJIbHBbIE 49aCTH HpOI‘pa.MMbI OCTaJINCh HEM3MEHHBIMU. He Io-
Tpe6OBa..HOCI) HHAYEro I/ICHpa.BJ'[ﬂTI), B TOM 4YHUCJI€ 1 B CHHTAKCHU4Y€CKOM aHa-
Ju3aTope.

Hawm ocrasmocs TobKO 706aBUTH OnmcaHne HOBOrO ¢aiina getbin.c B
make-nmporpammy. Paccmorpum Bapuant mis OC MS DOS, nockonsky oH
Hambosee 06bémen. VcnpaBieHuil HECKOIBKO. Bo-IEpBBIX, MBI JO2KHBI
100aBUTH MPABUIIO IIOJy4YeHHs 00BEKTHOro (haiiia:
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getbin.obj : getbin.c
Bo-BTOpEBIX, MBI ZOJKHBI YKa3aTh, YTO UTOrOBag MPOrpaMMa 3aBHCHUT U
or sToro obbekTHOro daitna (mua OC UNIX sro, kcTraru, eauHCTBEHHAS
mpaBka B make-mporpaMme, He CYHTas <«TPAJUAINUOHHON» CMEHBI MMEHHU
BEpCHN):
$(PROG) .exe : $(PROG) .obj syntax.obj lexical.obj getbin.obj
B Tperpux, sroT 00beKTHBII daiin HaZO 100aBUTH B CHUCOK OOBEKT-
HBIX (DaiyioB, WCHONB3yeMbIx npu COOpKe mTOroBOM mporpammbr (daiin
linkmake):
lexical syntax getbin

Hosyro Bepcuio kambKyngTopa Ha30BéM calc3a.

BobmosauM TpaHCaamuo mporpaMMbl (KOMaHAOW make) W IpPOBEPHM
e€ pabory:
E:>calc3a
2+3%5

17

1#$

Omubxa! Crpoka 2
(03) HepacmosraHHas lekceMa !

Omub6xa! Crpoka 2
(03) HepacmosHaHHas jgekceMa #

Omubxa! Crpoka 2

(03) HepacnoshnanHas jekceMa $

Ilpun mmeromumxca mpaBmiax B lex-mporpamMme <«IOCTOPOHHHWE» CHMBOJIBI
PACIO3HAKTCS MO-0JHOMY, IO9TOMY MBI U IIOJIy9aeM CO00IeHne 00 omudKe
Ha KaXKIbIA cumBOjI. 2KeyaTenbHO, KOHEYHO, YTOOBI B MOZOOHOM CIIydae
coobieHne OBLIO TOMBKO OAHO. llepBas wiaes MO WCIPABIEHUIO CUTYAIUA
COCTOHT B TOM, YTOOBI MOMEHATH MPABUJIO PACIO3HABAHUS OIIUOOIHBIX
CHMBOJIOB Ha

<PROG>. + { /* Hepacmoszaunas mekcemMa */
calc_error(3,yytext);
}

Opnrako aiist ucnosplyemoit Hamu B pamkax MS DOS Bepcum nporpammst
lex 3TO NPUBOAWT K NPEKPAINECHHAI NMPABUJIBHOTO PACIO3HABAHUSA BBIPA-
KEHUH, 9TO, BUAWMO, SBJILETCS BHYTPEHHEH OmMMOKON CO3JaBAaE€MOro re-
HEPaTOPOM JIEKCMYEeCKOro aHajm3aropa. (He wckioueHo, 4ro B HOBBIX
Bepcusx, Tuna flex, rakasa omubKa yCTpaHEHA, HO ABTOP 9TOr0 HE IPOBE-
psm.) IlosToMy GoJsiee IpPaBUIBHBIM SBJISETCS HCIOIB30BATH y2KE CO3IaH-
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Hyio Hamu pysKnmo resynch(), 9T00BI HOIHOCTHIO IPOIYCTATH OCTATOK
HENPAaBUJIbHON CTPOKU:

<PROG>. { /* HepacmoszaunHasg mekcemMa */
resynch();
calc_error(3,yytext);
}

Teneps npu oOHAPYKEHUH BO BXOJHOM IIOTOKE «IIOCTOPOHHErO» CHMBOJIA
OyzeT BRIIAHO OXHO coobienue 06 omubke (C yKa3aHHEM 3TOTO CAMBOJIA),
¥ KaJIbKYJISITOD TMEpPedéT K HOBOM CTPOKE, BEIOPOCHB OCTATOK OIIUOOIHO
BBeﬂéHHOl"O Bpra.}KeHI/Iﬂ.
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[naBsa 8
Ncnonb3oBaHne MMEH NPON3BONLHONI ANNHBI

8.1. lNocTaHoBKa 3aaun

PerucrpoBbie niepeMeHHBIe, BBeIEHHBIE HAMH B IJIaBe D, 3HAUYUTEIb-
HO 00JIErYar0T BHIMOJHEHNE BBIYWCIEHUN CJIOXKHBEIX BeIpakeHuit. OmuHako
B HEKOTODBIX CJIyYasdX HX HCIOJH30BAHHE MOXKET OKa3aThCH HEYIOOHBIM.
Bo-nepssix, ux Bcero 26. Ha npakTuke ke MOXKeT BOSHUKHYTH HEOOXOIH-
MOCTh B 3aIOMMHAHUU OOJIBIIEr0 KOJUYECTBA, YUCEJI. DTO MPEKIE BCErO
MOXKeT OBITh CBA3aHO ¢ HEOOXOAMMOCTHIO UCIOJIH30BAHUS O01EynoTpebu-
TeJIbHBIX W CIEIHAJbHBIX KOHCTAHT, KOTOPble HEYIOOHO KasKbli pa3 BBO-
IUTH BPYYIHYIO. BO-BTOPEIX, fake B 26 a9efikax maMsaTH, HA3BAHHBIX IPO-
cThIMU OyKBaMu, JIETKO «3abiayauTbcsa» U 3a0BITh, B KAKOH sdelike Kakad
KOHCTAHTA 3aMHCAHA.

Topazmo ynobuee paboraTh ¢ g4yelikaMu DAMATH, HMEIOIIUME «9€JI0-
BeYECKHe» MMEHA, T. €. HMEHA IIPOW3BOJIBHON JymHBEL. $l4eliku ¢ TakuMu
“MEeHAMH 3aBOJATCS B IAMATh KOMIBIOTEPA IOCTEIEHHO B IIPOIECCE BBITHC-
nernii. Ix MoxKeT OBITH JOCTATOYHO MHOTO — CTOJIBKO, CKOJIBKO CMOXKET
Pa3MeCTUTHCI B IAMATH KOMIBIOTEPA. IIOCKOIBKY IPaBO MOJIH30BATENS
— JaTh g49efikaM MMeHA, COOTBETCTBYIOIHE CMBICIY COXPAHIEMBIX B HUX
3HaYeHHH, TO U NpobIEMBI ¢ 3AMMOMUHAHUEM TJ€ UTO JIEKUT He OyIerT.

Cpa3y oroBopmMCs, 9TO HET CMBICIA Pa3pabaTHIBATD I3BIK, JOMYCKA-
omwmii pabory ¢ 6eckoHeYHO AMHHBIMA uMeHaMu. C TAaKUMU MMEHAMHU Pa-
60orars OyJeT NpPAKTUYECKH HEBO3MOXKHO. Ha mpakTuke JOCTATOYHO OIO-
3HABATH BBOAMMEBIE IIOJIH30BATE/IEM UMEHA IO IEPBBIM 7 CUMBOJIAM, L€ 7
BBIOMPAETCH AOCTATOYHO HOIBIIMM, YTOOBI HE OYEHh OrPAHMYMBATH MOJIb-
30BaTed B COCTABJIEHHM MOAXOASALINX JJid €ro 3axadu uMéH. [Ipu stom
B NPHHIAIE JOIIYCKAIOTCHA HMeHA U OOsbluell MJnHBI, HO UX ONO3HABAHHE
AIET TOJIBKO IO TUM IEPBBIM 7 CHMBOJIAM.

Kpome umEH mepeMeHHBIX, [OJIE3HO MMETh B KaJIbKyladTope HAbOp
BCTPOEHHBIX Hambojiee yHOTPeOMTENbHBIX KOHCTAHT W MAaTEMATHIECKUX
byHKRIMIE.

B nmamvOl riiaBe MbI CHadajia BBEAEM B HAII KAJIBKYIATOD BO3MOXK-
HOCTH PaboOTaTh C MMEHAMH S49€eK IIPOU3BOJBHOM [JIMHBI BMECTO paHee
HCIOJIH30BABIINXCA PETUCTPOB. 3aTeM J00ABUM BBI30B HAMOOJIEE HCIOIIb-
3yEeMBbIX KOHCTAHT M MAaTeMaTH4YeCKux (yHKIHil.

8.2. BeegeHune BO3MOXHOCTN paboTaTb C MMEHAMMN NEPEMEHHbIX
NPON3BOJILHOW AJINHbI

IIpexnme Bcero Ham HaAIO PEIIATH BOIPOC O CHOCOOE XPaHEHUS Ompe-
JeJIIEMBIX TOJIb30BATENIEM d9YEeK MaMaTH. 1IpoIre BCEro 9TO CAENATh C
MIOMOIBI0 CBA3aHHOTO CHOUCKA. IIPOCTOH CBA3aHHBIA CIMCOK JOILYyCKAET
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HOMCK TOJIBKO JIMHEHHBIM CHOC06OM — IOCJI€OOBATEIBHBIM IIPOCMOTPOM
BCEX JJIEMEHTOB CIHCKA J0 IePBOrO COBIAJEHUS C LIADOJIOHOM IIOHCKA, HO
B HAllleM CJIy9ae 9TOro BIOJIHE JOCTaTOo9HO. HOBBIe MMeHa mpolie BCero
rZ(O6a.BJ'IﬂTI> K HaYaJy CIHUCKa. KOHeI_[ CIINCKa IIOME€YAECTCd CIECIUAJIBbHBIM
OyCTHIM yKa3aTejleM Ha CIEAYIOIIWH SJIEMEeHT. YJaJileHHe 3JEMEHTOB U3
COHUCKa B HAIIEM CjIydae He mpeaycmarpuBaercd. CTpyKTypa CIOHCKa mMO-
Ka3aHa Ha puc. 8.1.

Puc. 8.1.. CrpykTypa CIuCKa Il XpaHEHUs IMEHOBAHHBIX S9€€K ITaMITH

8.2.1. ®yHkuun ana paboTbl C MMEHaMMN NPOU3BONLHON ANNHbI

Jns cucremarm3amuu pabOTBHI CO CIOMCKOM HaM IMMOHAmobaTcsa aBe
dbyuknun — yHkuma n06aBIEHAS B CIMCOK HOBOTO DJIEMEHTa (C BBLIE-
JIEHHEeM I Hero mamard) U (HYyHKOWs [MOUCKA DJIEMEHTa [0 33JaHHOMY
umvenu. Takoif mOAXO[ HO3BOJIMT MpPU HEOOXOAUMOCTH HOMEHSATH CTPYK-
TYpy COHCKA W, HAIIPUMED, AJITOPUTM IIOMCKA, He 3aTpParuBasi OCTAJIbLHOU
IPOTPAMMBI.

C rouku 3penms GailyIOBOR CTPYKTYPHL HPOrpaMMbl, yZOOHO mo-
MecTuTh BCe (yHKOmu, paboramume ¢ MMEHAMH, B OTAEJbHBIH (daiin
names.c. OxHaKO HEKOTOpas UH(POPMALMS U3 HETO MOXKET IIOHAOOUTHCS
B apyrux ¢aisax. [IoaToMy OCHOBHBIE ONMCAHHS THIIOB MBI IIOMECTHM B
dair names.h.

IIpuBeném comepxumoe daiina names.h:

#tdefine MAXLEN 20 /* MakcuMajbHasd IJIMHA HMEHH */
#define Nulln (Names*)0 /* 3HadeHHe NIyCTOro ykasaTeis */

typedef struct Ns{

char name [MAXLEN+1]; /* UM mepeMeHHOU */

double val; /* 3Ha4YeHWe I[IEpEeMEeHHO# */

int def; /* ecnm =1, To HMEHH yXe IPUCBOEHO 3HadYeHHe */
struct Ns *sled; /* yKasaTens Ha CIeAyOUYH 3amuck */
}Names;

Names* add_name();

Names* search_name();

B mamHOM Ciiy4ae MBI yCTAHABIMBAEM, YTO MAKCUMAJIBHAS PACHO3HABAE-
Mas anuHa umenu Oyxer paBHa 20 cuMBOsaM. ITOro BIOJHE JOCTATOY-
HO JJisi MPAKTAIECKOTO MPUMEHEHUs. DJIEMEHTOM CIINCKA S9€eK MaMATH
OyzeTr aBAATHCA O0beKT THHa Names, mpeACTaBIAIOIUNA COOOH CTPYKTY-
Py, OOBEIUHSAIONIYI0 UM A9eiKu, €€ 3HaueHue, (Jiar OUPEIeIEHHOCTH U
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yKa3aTeb Ha CJEAyIoNmi sieMmeHT cnucka. Dgar omnpenenéaHoctu def
HEOOXOAUM JJIs TOrO, 9TOOB H30eKaTh UCIOJb30BAHAS B BHIDAXKEHHUH IIe-
PEMEHHOM, KOTOPO# eIé He MPHUCBOEHO 3HAYEHHE.

B daiine names.h MBI Takke AeksapupyeM, 4To GyHKIUE n06aBie-
HUS HOBOTO 3JIEMEHTA B CIMCOK MMEH M IOWCKA IO CHUCKY BO3BPAIIAIOT
yKa3aTesb Ha HalileHHBIA 9/1eMeHT (W/Iu IMyCTOR yKa3aTelb, eC/IH JIEMEHT
He HaiijeH).

Camu ¢yskumm onpenenens: B ¢aiine names.c. IlpuBomum 3zech
MOJIHBI €ro TEeKCT:

#include <alloc.h>
#include <string.h>
#include "names.h"

Names *names=Nulln; /* ykasaTenb Ha Hadallo CIMCKa UMEH */

Names* malloc_name()

{
Names *p;
if ((p=(Names*)malloc(sizeof (Names)))==NULL){
calc_error(6);
}
return p;
}

Names* add_name (name)
char *name;

{
Names *p;

p=malloc_name();

p->sled=names;
names=p;

name [MAXLEN]=’\0’; /* orpaHuYeHue IJIUHH UMEHHU */
strcpy (p->name,name) ;

p->def=0; /* 3HadeHHe elé He NPUCBOEHO */

return p;
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Names* search_name(name)
char *name;

{
Names *p;
name [MAXLEN]=’\0’; /* orpaHudYeHWe OIWHH HMEHH */
for (p=names;p!=Nulln;p=p->sled)q{
if (strcmp (p->name ,name)==0)
break; /* uma HalimeHo */
}
return p;
}

Oyukuusa malloc_name () gBiseTcs Ciry2keOHOM U HY2KHA, JINIID A1 yI00-

CTBa IPOrPAMMHEPOBAHKS. 3aMEThTE, 9TO 31€Ch BBEIEH HOBBIM KO OIIMO-

KM, KOTOPBIH HE0OX01uMO 100aBUTH B CIUCOK OIIHOOK Cry2ke0HOro daitna:
char *ms_calc_error[]={

/* O */ IIII’

/* 6 */ "llepenoiHeHWe LOCTYNHO! OIEpPaTHBHOW ImaMaTH",

};

8.2.2. ameHeHune nporpaMmbl CUHTAKCNYE€CKOro aHann3aTopa

Jliist paGOThI C HOBBIMH ST9€HKAMH MAMATHA HEOOXOAMMO W3MEHUTH THUII
CTEKA CHHTAKCHYECKOrO aHAJIu3aTopa. IlomyTHO ciierka m3MeHHMM M Ca-
MM CHHTAKCHYECKHE MPaBUiIa. Jleso B TOM, YTO [0 HACTOSINErO BPEMEHHU
KaJIBKYJISTOP [EYaTaJl Ha SKPaHEe 3HAYEHWE BBIPAXKEHHUS BCErjaa. lemepsb
MBI 100BEMCH TOrO, 9TOOBL B C/Iy9ae NPUCBANBAHAS MEPEMEHHON 3HAYECHUE
BBIPAJKEHUS HE N€9aTaaoCch. i 3Toro mMer 700aBUM HOBBIM HETEPMUHA
Prisw, COOTBETCTBYIOIHUI OIEepATOpPY IPUCBAUBAHUSLI.

Janee mpuBOAMM HOJHBIA TeKCT HOBOro (aiina syntax.y:

W
#include <math.h>
#include "names.h"

Y3

%union{

double data; /* uKucloBoe 3HaueHHe */
Names *name; /* ykasaTens Ha uMd */
¥
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%token <data> DATA
%token <name> VAR
%type <data> wyrag
%type <data> prisw
Yright =’

Yleft 747 -
%left 2%’ 2/’
Yleft 777

%left UNARYMINUS
o

spisok : /* mycTo */
| spisok ’\n’
| spisok prisw ’\n’
| spisok wyrag ’\n’ { printf("\t%g\n",$2); }
I

spisok error {
resynch();
yyclearin;
yyerrok;
}
prisw : VAR ’=’ wyrag { $$=$1->val=$3;
$1->def=1;
}
| VAR ’=’ prisw { $$=$1->val=$3;
$1->def=1;
}
wyrag : DATA { $$=%1; }
| VAR {
if ($1->def)
$$=$1->val;
else
calc_error(7,$1->name) ;
}

wyrag ’+’ wyrag { $$=$1+$3;
wyrag ’-’ wyrag { $$=$1-$3;
wyrag ’*’ wyrag { $$=$1%§3;
wyrag ’/’ wyrag {
if ($3==0.)
calc_error(1);

$$=$1/$3;

e
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}

| > wyrag ’)’ { $$=$2; }

| wyrag ’~’ wyrag { $$=pow($1,$3); }

| -’ wyrag Jiprec UNARYMINUS { $$=-$2; }

5
YA
Herepmunan prisw ompenenéH Kak OfHA U3 JBYX BO3MOXKHBIX IMOCJIENO0-
BATEJILHOCTEH 3JIEMEHTOB TpamMMmaTuku. Jljaa obemx mOC/iemn0BaTeIbHO-
cTell TpeIyCMOTPEHBI COBEPIIEHHO OJWHAKOBHIE NEWCTBHUSA, UTO HA TEp-
BRI B3TJIS] MOXKET MOKA3aThCI HE OUEHB TMPABUIBLHBIM C TOYKM 3PEHUS
CTPYKTYpbl mporpammel. OIHAKO TONBITKU MEPEONPEIEIUTD IPAMMATH-
Ky Tak, 9TO0BI HETEPMHUHAJIY PrisSw COOTBETCTBOBAJIO OJHO €IWHCTBEH-
HOe JefiCTBHE, IPUBOALT K HEOJHO3HAYHOCTH THIIA CABUr'/CBEPTKA B CAMOHR
rpammaruke. M X0Td ¢ HEOZHO3HAYHOCTSMH STOrO THUIA B IPAMMATHKE B
OOJIBIIMHCTBE CIy9ae€B MOXKHO MUPHUTBCS, JIydllle BCE 2Ke 10 BO3MOXKHOCTH
ux u3beraTs.

Cjierka W3MEHEHO TaKxKe IMPaBujo o0paborku Jsekcembl VAR B mpa-
BWJIE JUid Wyrag. lemepb mepej MCIOJb30BAHMEM 3HAUEHUS HNEPEMEHHON
MPOBOAUTCH IIPOBEpPKa Ha €€ ompeneséHHOCTh. llomyTHO n06aBiieH eg
OJIWH KOJ OIIUOKYM, KOTOPHIH TaK¥Ke HEOOXOIUMO BHECTH B CIIMCOK OIIMOOK
B cayxkebaOM Qaiime. Obmmit ciuCoK OmMMUOOK TEmEPh BBITISIAT TAK:

char *ms_calc_error[]={
/%0 %/ ",
/* 1 %/ "llenerue Ha 0",

/* 2 x/ "llepenonHeHue BelecTBeHHOro",

/* 3 */ "HepacnosHaHHad JekceMa 4s",

/* 4 */ "Ouubka B 3amucu 6MHaApHOH KOHCTAHTH /s",

/* 5 %/ "BunapHad KoHcTaHTa 6oibme 32 3HaKOB",

/* 6 */ "llepenonHeHWe LOCTYNHO! ONEpPaTHBHOW ImaMaTH",
/* 7 */ "3HaueHWe UMEHHU /,S He OIpefeleHo"

};

8.2.3. /IameHeHne nporpaMmbl N1eKCUHECKOrO aHaM3aTopa

Hakonen, Heo6x0auMO 1mM03200TUTHCH 0 PACHO3HABAHUY MMEH IPOU3-
BOJIBHOM JAJIAHBI BO BXOJAHOM IIOTOKE. I/IBMeHeHI/IH JIEKCHYECKOIr'O aHaJInu-
3aTopa, Hanmucanaoro Ha LEX, oka3piBaloTCad MUHMMAJIbHBIMEH. lIpexie
BCEro HEOOXOAUMO ONPENEIUTh B Pa3iese AeKjapamnuil mab/ioH Ijisd pac-
II03HAaBAaHUA UMEHU. ByﬂeM CYUTAaTh, YTO KMEHEM SABJILAETCA JIIO6a.SI IIocJje-
J0BaTEIbHOCTh OyKB M mmu@p, a TaKKe CUMBOJIOB IOIYEPKUBAHUS, HAYH-
HamUEAdacad ¢ OYKBBI:
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BYKBA [a-zA-Z]

ouerPA  [0-9]

UM {BYKBA} ({BYKBA} | {IIUGPA} | " _") *
JUUCNID  {LAPPA}+

O6paTuTe BHUMAHUE, YTO [UId UCIOIH30BAHNUS B MMEHAX HE TOJIBKO CTPOY-
HBIX, HO M NPONHUCHBIX OyKB paciimpeHO ompeaeneHue mabdioHa BYKBA.
Mexkay npounm, 110 3agaHHOMY 11abJIOHY OYAYyT BBLAEIATHCA UMEHA IPOU3-
BOJIbHOM AnuHBL. B ciydae camumikom JJIMHHBIX UMEH HX YKOPAUIHBAHUE 10
20 cuMBOJIOB IpOU3BOANTCH B QyHKIUAX 00paborku nmén daiina names. c.

B pasnene mpaBun BmecTo npaBmia, g mabiaona {BYKBA} mosBiisi-
ercd mpaBwiIo g mabsnona {UMA}:

<PROG>\n {

nline++;
return *yytext;
X

<PROG>{MmMA} {
yylval.name=search_name (yytext) ;
if (yylval.name==Nulln)

yylval.name=add_name (yytext) ;

return VAR;
}

<PROG>{UMCIIO} A
sscanf (yytext,")1d" ,&idata);
yylval.data=(double)idata;
return DATA;
}

O6paTuTe BHUMaHUE, YTO JIEKCUUECKHUH AHAIU3ATOP JIUIIE TPOU3BOJUT O-
WUCK MMEHW B Tabjune MMEH U, ecau uMmsd He 00HAPYZKEHO, 10OABIIIET €ro
B Tabmmiy. /leso B TOM, 9TO JIEKCHYECKHMH AHAJIMUBATOP «HE 3HAET», B Ka-
KOM KOHTEKCTe OymeT HMCIOJIb30BAaHA MEPEMEHHAS C 9THM HMeHeM. Kcim
[IEPEMEHHON Oy[eT NPUCBAMBATHCI HOBOE 3HAYEHHME, TO TAKas ONEPAlMs
JOmyCcTHMa Beerna. Eciu ke 3HaUeHNe MEPEMEHHON UCIO/IB3YeTCd B BBIPa-
JKEHWH, TO EPEMEHHAs J0JKHA OBITH y2Ke OmpeieiieHa (el paHee JOJIKHO
OBITH HIPUCBOEHO 3HaYeHHE). Takasd IPOBEPKA, KaK BBl yxke BHIenn, BbI-
MOJTHAETCS CUHTAKCUIECKUM AHAJIU3ATOPOM.

Hakonen, mis npaBuIbHOM pabOTHI IEKCHIECKOTO AHAJIU3ATOPA HEOD-
XOIMMO COOOIIMTE €My THUIIBI 3HAYEHUI, BO3BPALAEeMbIX QyHKIHAME pabo-
THI ¢ ©MeHaMu. [[Jjig 9Toro B Hauasio lex-mporpaMMer MeXXAy JUpPEeKTUBAMHA
%{ m %} mamo mOGABUTHL CTPOKY

93



#include "names.h"
Wcxomubiit TeKCT HOBOM MPOrpaMMbI FOTOB K TpaHCAdmuu. Ha30Bém
HOBYIO IporpaMmy calc4.

8.2.4. I3ameHeHne make-nporpammsl

B maEHOM Ciy49ae HUKAKHX NPUHOHANUAIHHO HOBBIX MHCTPYMEHTAJIb-
HBIX CPEICTB B IpOrpaMmy 100aBsieHO HE Ob110. Beé, 9yTo HyzKHO caenaTs
— 9TO ONHCATH 3aBECAMOCTH HTOrOBOM MPOrPAMMEBI U HEKOTOPHIX OOBEKT-
HBIX MoayJsie#t ot (aiiyioB names.c u names.h. [Jlna OC UNIX make-
MPOrpaMMa yCIOXKHUTCA HE3HAUUTEJHHO:
PROG = calc4
YFLAGS = -d

$(PROG) : $(PROG).o syntax.o lexical.o getbin.o names.o
cc -1m -o $(PROG) $(PROG) .o syntax.o lexical.o

lexical.o : y.tab.h names.h
syntax.o : names.h
Haa OC MS DOS usmenenunii 6ymer 9yTh 60JbINe, HO OHH TOXKE JI0-

CTQTOYHO TPO3PATHBI:
PROG = calc4

$(PROG) .exe : $(PROG).obj syntax.obj lexical.obj getbin.obj\
names.obj

*  tlink $(TLD) /c d:\tc\lib\cOs.obj $(PROG) @linkmake,

* $(PROG), ,@linklibs

syntax.h : syntax.y names.h

syntax.obj : syntax.h

lexical.obj : lexical.l syntax.h names.h

getbin.obj : getbin.c

names.obj : names.c names.h
3aecs MHOrOTOYMEM ( ...) OTMEYEH IPOMYCK HEM3MEHSBIIAXCH CTPOK.
Kpome npaBku cobcrBerHO make-nporpaMmer, HEOOXOIUMO TONUCATEH UMS
monynas names B ¢aiis linkmake.

TTocne npou3Be€HHBIX MPABOK MOXKHO TPAHC/IMPOBATH NPOrpPaMMy U
mpoBepsaTh €€ pabory.
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8.3. [lobaeneHne npegonpeaenéHHbIX KOHCTAHT

Takue KOHCTaHTHI, KAK 7 UM OCHOBAHHME HATYPAaJIbHOrO jorapudma e,
yI00HO MMeTh BBEJEHHBIMA B AMATh KAJbKYJIATOPA IO YMOJYaHUW. FKcTh
HECKOJIBKO CIIOCO00B 10PA0OTKH HANIErO KAJbKYISTOPA IJisd 9TOH BO3MOXK-
HOCTH. MBI HCTIOIB3yeM HaubOJIee TPOCTOM, XOTS MOXKET OBITh U He CAMBIA
3¢ peKTUBHBIN C TOYKY 3PEHUS UCTOJb30BAHUS ONIEPATUBHON mamaTu. By-
JIeM XPaHUTb TPEIONpeIe/IEHHBIE KOHCTAHTH KaK OOBIYHBIC TIEPEMEHHBIE,
BBEJIEHHBIE HAMU B KAJIbKYJIATOP B 9T0# raase. J[jag npocToTsl Moauduka-
[MY CIMCKA KOHCTAHT OPraHU3yeM Ta0JIUIy KOHCTAHT, B COOTBETCTBHH C KO-
TOPO#t ¥ OyIeM OCYIIEeCTBIATH HAYAJbHY0 NHUMUAIASANNIO TIEPEMEHHBIX.

Bcé, aro mHam morpebyercas — Tabnuna KOHCTAHT U (DyHKIUS HHU-
OMAIA3AUY NE€PEMEHHBIX, KOTOPAs BBI3BIBAETC B CAMOM HAa4aJie PabOTHI
nporpammsbl. Jlormuuee Bcero 3ammcarh uX B (aia names.c.

/% Tabiuma KOHCTaHT */

struct Tn{

char name[MAXLEN]; /* uMa KOHCTaHTH */

double val; /* 3HaueHue */

}Tnames []={

"Pi",3.14159, /* uucino Iu */

"E",2.718282, /* ocHOBaHWe HaTypalbHOTO Iorapupma */
"DEG",57.2958, /* oTHomeHWe pajuaHa K rpagycy */
"PHI",1.61803, /* 3oyoToe ceueHue */

};

int len_Tnames=sizeof (Tnames)/sizeof (struct Tn);

init_names()

{
Names *p;
int lentab;
int i;

for(i=0;i<len_Tnames;i++){
p=add_name (Tnames[i] .name) ;
p->val=Tnames[i] .val;
p—>def=1;
}
}
O6parure BHUMaHUE HA CIIOCOO BHIYUC/IEHHMS JIuHBI Tabaunbl. Takas 3a-
IHACHh MO3BOJIZET CBOOOAHO H3MEHATh YHCIO 3JIEMEHTOB B TalJ/MIle KOH-
CTaHT, He 3a00TSCh 00 U3MEHEHUU NPYTUX SJIEMEHTOB MPOTPAMMEIL.
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Jl1s 3aBepiieHNs M3MEHEHUH HAJ0 BCTABUTH BbI30B (DYHKIUN HHUIIH-
anm3anuy init_names() B ¢pyHKIHIO main() ciayxeGHOr0 MOLYJIS:
main()

{
init_names();
signal (SIGFPE, fpeerr) ;
if (setjmp(jmp_env));
yyparse();

}

Teneps MOXKHO OTTPAHCAMPOBATH MPOTPAMMY U IPOBEPHUTH PAOOTO-
CIIOCOOHOCTD €€ HOBOM BO3MOXKHOCTH.

8.4. [lobaeneHne matematuyecknx pyHKunii

Maremarugeckne GyHKIUEA TAKXKE MOXKHO PaCCMATPUBATH KAK UMEH],
Ag9eeK MaMAaTH IPOW3BOJIBHOM JJIMHBI C TOU JIMINL PAa3HUIEH, 9TO WX 3HA-
YEHUS BBIYUCISIOTCH AWHAMUYECKA B MOMEHT OODAINEHWS U 3ABUCAT OT
aprymenTa ¢yuaknuu. Takoit Tun mpeacraBieHus TOTpeOyeT BBEIEHUS B
THI 9JIEMEHT CIUCKA MMEH d9€€K CHEIUAIbHOrO (PJiara, yKa3bIBAIOIIErO
Ha Tun g4eiiku namara. COOTBETCTBEHHO HECKOJBKO M3MEHUTCA U PabOTa
C DJIEMEHTAMU CIIHCKA.

Msr ucions3yem gpyroi MOAX0, IPU KOTOPOM HOUCK MMEH MATEMATH-
geckux QyHkumit OyeM OCyECTBIATh B CIENUAIBHOM Tabune GpyHKIui.
dToT moxxox moTpedyeT N00aBIEeHN B CHHTAKCUC HAIIETO KAJIbKYJIATOPA
HOBOTO TE€PMHHAJIBHOrO cuMBoja — FUN (BBI30B dyHKnum). 3HaueHHEM
9TOro TepMmuHaJa Oymem cumTarh WHAEKC B Tabimune dysrnmit. Kpome
Tabuunpl GyHKOuH, HaM DOTPEOYOTCH ABe (GyHKIUE OOCITyKHBAHASA —
byHKIMS NOMCKA uMeHu B Tabimne GyHKui u GyHKIUS peanu3anun 3a-
JAHHOHW B BBIPAKEHUH MATEMATHIECKON QyHKImu:

#include <math.h>

/* Tabmuma MaTeMaTHYEeCKUX QYHKIMN */

struct Tf{

char name[MAXLEN]; /* uma ¢yHkuum */

double (*fun) (); /* ykasaTenb Ha GyHKImDO */
}Tablf [1={

"sin",sin,

"cos",cos,
" gn ,tan,

};

int len_Tablf=sizeof (Tablf)/sizeof (struct Tf);
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search_fun(name)
char *name;

{
int i;
name [MAXLEN]=’\0’; /* orpaHudYeHWe OIWHH HMEHH */
for(i=0;i<len_Tablf;i++){
if (strcmp (name,Tablf [i] .name)==0)
return i; /* byHKUWS HalimeHa */
}
return -1; /* mouck HeyzaueH */
}

double val_fun(index,arg)

int index;

double arg;

{

return (*Tablf[index].fun) (arg);

}

OyHKIUN JIOTUIHO Pa3MecTUTh B (aite names.c. [lockonbky dbyHKIUI
val_fun() Oyaer uCmosib30BaThCA B APYTUX MOYJISX, ONMCAHUE TUIA BO3-
BpAILAeMOro €10 3HAYeHUsd HAJ0 HoMecTuThb B ¢aitn names.h:

double val_fun();

B rabnune maremarnaeckux pyHKIUN KaXKIOMY UMEHU (DYHKIMH CO-
IIOCTABJIEH YKA3aTe/lb HA COOTBETCTBYIOIIYI GyHKmmio. Kak m B Ciy-
yae ¢ Tabnuneld npesonpeneéHHBIX KOHCTAHT, 9Ty Tabiuimy MOXKHO 6e3-
0OJIE3HEHHO W3MEHSTh, n0baBiad u ygansas 3anucd. DyHKIuS peam3a-
nuu 3aJaHHOM Maremarwdeckodl ¢yHKuu val_fun() obecrmeumBaeT BBI-
30B (DYyHKOWME [0 WHIEKCY B Tabjume.

Ham norpebyrorca Takxke HEOOIbIINE U3MEHEHUS B yaCC-IPOrpaMMe
u lex-mporpamwme.

B yacc-nporpamme Heobx01uMO onucaTs TUI HOBOM jiekcembl FUN, 1o0-
0aBUTh TUN WHAEKCA B CTEK AHAJIU3ATOPA, & TAKXKE J00ABUTH MPABUIIO JIJIs
obpaborku dyHKIUH:

Yumion{

double data; /* uqucioBoe 3HaueHHe */
Names *name; /* ykasaTenb Ha uMa */

int index; /* HoMep dyHkuuu B Tabuune byHkImit */
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}

%token <data> DATA
%token <name> VAR
%token <index> FUN

hh

wyraé.; DATA { $$=81; }
| FUN °(° wyrag ’)’ { $$=val_fun($1,$3); }

B lex-nmporpamme He0OXx0mMMO 00eCHEYHWTH MOMCK MMEHH B Tabimie
dbyHRIWMIA:
<PROG>{mMA} {

if ((yylval.index=search_fun(yytext))!=-1)
return FUN;

yylval.name=search_name (yytext);

if (yylval.name==Nulln)
yylval.name=add_name (yytext) ;

return VAR;

}

910 BCe ucnpasiennsa. Hazoém eé calcda. ITockosbKy MBI He 706aB-
Jisy HOBBIe (baiiuibl, ncnpasiennit make-nporpammer ve Tpebyerca (Kpome
uvenu Bepcuu). OTTpaHCIUpyeM IpOrpaMmy # npoeepmM eé pabory:

Pi
3.14159

sin(Pi) "2+cos(Pi) "2
1
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[nasa 9
KoMnunsuunsa Ha mawwumHy

9.1. Obwume noHsTUS

B sT0ii rmaBe mbr mpeobpalyem mporpammy calc4a B mporpammy
calcb ¢ TeMm 2Ke BBIYHCIHUTEIbHBIMU BO3MOXKHOCTAMH, HO HMEKNIIYIO
OPUHIUNAAIHHO UHYI0 BHYTDEHHIOI opramm3anuio. KEciaum B mporpamme
calc4a BBEIUHCIE€HUE 33JaHHOTO BBIPaKeHNSd NPOUCXOOUT B MpOIecce pas-
00pa cCaMOro BHIPAYKEHUS U IO OKOHYAHWH STOrO MPOIECCA CPA3Y BBIIAETCH
pe3yabraT, TO B mporpamme calch B pe3ynbrare pa30opa BXOIHOIO BBIPa-
KeHud Oymer HOPOXKAEH KOJ HEKOTOPOH mpocroit mamwmesl. [Ipu omnpesne-
JIEHUW KOHIA BBIPAYKEHUS TIOPOKASHHBIN KO OyIeT BHINOJIHEH (IIPOUHTED-
OPeTUPOBAH), B PE3yJIbTATe YEro BhIPpAXKeHWE OyIeT BBIYUCIIEHO.

B kaugecTBe npocTOoit MaMKUHBL OYAET UCIIOIB30BAHA, CTEKOBAS MAIIAHA.
B sT0it mamuHe omepaHabl, BCTPEYAMOIIUECS B BBIPAYKEHWH, 3aHOCATCHA B
CT€EK. Onepamm BBIINIOJIHAIOTCA Had OII€PpaHIdaMU, U3BJICKA€MBbIMH U3 BEP-
IMAHBI CT€Ka, U PE3YJIbTaThL onepaunﬁ TaK2>Xe 3aHOCATCAd B CTEK.

Paboroii co crekoMm ympasigeT NOPOXKAEHHAs Ha dTame pa3bopa mc-
XOJHOT'O BBIpAXKeHMs nporpaMma. Hampumep, npu 06paboTKe BhIpazKeHus

X=2%y
OyzmeT MOPOXKIEHA CIIeAYIOIas NPOrpaMMa:

3anucaTs B CTEK KOHCTAHTY

... KOHCTaHTa 2

3anucaTh B CTEK 3HauYeHMe SYelKU

... C NMEeHEeM Yy

HepeMHOKHTb ABa BEPXHHX DJIEMEHTa,; pe3yJIbTaT 3aMEeHAEeT HX
HPHCBOHTL 3Ha4Y€HHEe BEPXHEero 3JIEMeHTa CTeKa ayelike
... C HMEHeM X

VﬂaHHTb BerHHﬁ DJIEMEHT HN3 CTeKa

CTOn

B npuBenénnoit mporpaMme Kaxk1asg CTPOKa COOTBETCTBYET OJHON KO-
MaH/ Ie IPOCTOi MaIIUHBI. MBI 3aNMCAJIH JIUIITH CMBICJI KOMaHa. KoaupoBKa
KOMaHI MOXKET HOCUTH HpOHBBOJ’[bHBIﬁ XapaKTep U 3aBUCETH OT KOHECYIHBIX
meJsiell MOCTPOEHUS MHTEPIPETATOPA.

9.2. MNMpuHUMN BHYTpPeHHeW opraHM3aunmn MallnHb

CTexoBBbIe MAITMHBI OOBIYHO OPTAHU3YIOTCSA C MTOMOIIBIO MPOCTHIX UH-
TeprnpeTaTopoB. Takad MalldHA, WUMEET CTEKOBYIO MAMATH I PabOTHI C
OIEPAaHAMK U MPOTPAMMHYIO MaMATh, COAEPKAIIYIO KOIBI OMEPAIAi.

CrekoBasi maMATh MPEACTABILET COOOM MPOCTON MACCUB, yIpaBJisde-
MbIf aByMs KomaHzamu: push() — HOJIOXKUTH CIOBO JAHHBIX B CTEK U
pop() — wu3BJIeYH CIIOBO JAHHBIX U3 CTEKA.
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IIporpammHasg mamMsaTh — 3TO TOXKe MACCHUB, COZEPKAIIWM ONepanua
u onepanasl. Oueparuu npeacTaBagioT coboi MamnaEble KOMauabl. OHH
MOTyT OBITH 3aKOAUPOBAHBI PA3IHIHBIME criocobamu. Mer Oynem cauTars,
9TO KaXk[as MalIMHHAS KOMaHAa — CyTh obpaiieHne K (GYHKIHUH, pea-
au3ymoeit 3Ty komanay. Komanna MoxeT paboTars ¢ omepaHaaMu, 3amd-
CaHHBIMH B IPOrPaMMHO}I IIAMSATH BCJIEZ 3a Onepanueil, ¥/ uin ¢ JaHHBIMH,
HaXOASAIMMIUCH B BEpDLINHE CTEKA.

9.3. lNpeobpazoBaHus kanbKynsiTopa

9.3.1. NI3ameHeHns CMHTAKCMYECKOro aHaiM3aTopa

Ilo cpaBrenuio ¢ calc4a rpaMMaTHKa KaJIbKYyJIdTOPA NPAKTAIECKA
He m3mennrcsa. Ho meficteus (B pa3zene npasui) OyayT COBEPIIEHHO ADY-
rue. B cBg3u ¢ 9TMM HEMHOrO W3MEHWUTCH W Pa3JeN AEKJIapanui yacc-
nporpaMmbl. Huke npuBeI€H NOJHBIH TEKCT HOBOH yacC-IPOTrPAMMEL.
W
#include <math.h>
#include '"names.h"
#include "code.h"

h¥

Yunion{
Names *name; /* ykasaTenb Ha uMg */
int index; /* Homep pyHkuuu B Tabuune byHKumit */

}

%token <name> DATA
%token <name> VAR
%token <index> FUN

yright ’=’
Yleft 4’ ’-?
Yleft %’ /7’
%left °°?
%left UNARYMINUS
hh
spisok : /* mycTo */
| spisok ’\n’
| spisok prisw ’\n’ { code((Prog)pop);
code (STOP) ;
return 1;

}
| spisok wyrag ’\n’ { code(print);
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code (STOP) ;

return 1;
}
| spisok error {
resynch();
yyclearin;
yyerrok;
}
prisw : VAR ’=’ wyrag { code(assign); code((Prog)$1); }
| VAR ’=’ prisw { code(assign); code((Prog)$1); }
wyrag : DATA { code(pushconst); code((Prog)$1); }
| VAR { code(eval); code((Prog)$1); }

| FUN °(’ wyrag ’)’ { code(fval); code((Prog)$1l); }
| wyrag ’+’ wyrag { code(add); }

| wyrag ’-’ wyrag { code(sub); }

| wyrag ’*’ wyrag { code(mul); }

| wyrag ’/’ wyrag { code(div); }

| >C wyrag )’ { ;1%

| wyrag ’"’ wyrag { code(power); }

| -’ wyrag Yprec UNARYMINUS { code(negate); }

’
YA

Kak BuHO 43 TEKCTA yacC-IPOrpaMMBbL, TENEPh KaXKI0€ JAeHCTBHUE M0~
poxkjaerT HaOOp MAIIUHHBIX KOMAaHJ, 3aIACHIBAEMBIX B IPOrPAMMHYIO Ha-
marh ¢ysknueit code(). Tun eé arpymenta — Prog — ompenenéH B
daiine code.h m mpeacraBasgeT coOOR yKa3aresb HA (DYHKIUIO, PEasn3y-
IOIIYI0 COOTBETCTBYIOIIYI0 KOMAaHLIY.

Komannpl assign (mpucBouTh gueiike maMaTh 3HAUEHWE W3 BEPIIW-
HBI CTeKa), pushconst (3ammcaTh B CTEK KOHCTaHTY), eval (3ammcarh B
CTeK 3HaueHme g4ueliku namarn) u fval (BBIYHCIUTH 3HAYEHHE BCTPOEHHOM
GyHKOUE 0 apryMEHTY B BEPLINHE CTEKA; PE3YJIBTAT 3aMEHIET APTryMEHT
B CTE€Ke) TPeOYIOT AOMOJHUTEIbHBIA OEPAH — YKA3aTe/Ib HA T9eiKy mma-
MATH, COOTBeTCTBymmyIO I/IMeHOBa,HHOﬁ H‘IeﬁKe AJId KOHCTAHTE, J'[I/I6O HH-
ZeKkc B Tabsmne BCTPOEHHBIX (DyHKIUH.

Ocranpable KOMAHIBI PAOOTAIOT CO 3HAYEHUSIMH, Y2KE 3AMUCAHHBIMEA
B crek. Tak, Hanmpumep, KOMaHAa add, COOTBETCTBYIOIIAS ONEPAIMH +,
BBIMIOJIHSIET CJIOZKEHHE ABYX BEPXHUX 3JIEMEHTOB CTEKA, YA UX U3 CTEKa
U HOMEIAsi B CTEK PE3yJIbTAT.
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O6paruTe BHEMaHHAE, 9TO OOJIBIIE HET HEOOXOAMMOCTH B 33IAHUHU THIIA,
HETEPMHUHAJIBHBIX CHMBOJIOB, IOCKOJIbKY HUTJE B IIPABHJIAX OHH He pury-
PHUDPYIOT B KadeCTBe IIapaMeTPOB AeiiCTBHUIi.

CuHTaKCHYECKHAN AaHAJIM3ATOP BO3BpAILAET HE HOJIb IpH OOHApYyKe-
HUY KOHIA BeIpakeHus. Eciu 6ymer obHapy»keH KoHen (aiina, OH BepHET
HOs1b. Ha 3TOM OCHOBBIBaeTcs crocob ompeseeHnss MOMEHTA 3aBePIIeHns
paboThl IPOrpaMMeI.

J1s1 mcnonp30BaHMSI HOBONO CHMHTAKCAYECKOrO aHAIM3aTOpPA HEOOXO0-
JAUMO M3MEHWTH e€ro Bb30B B pyHKumu main() ciayxebHOr0 MOmyss:

main()
{

init_names();

signal (SIGFPE, fpeerr) ;

if (setjmp(jmp_env));

for(code_init () ;yyparse();code_init()){

execute();
}
}

3nech pynkmma code_init () obecneunBaeT NpUBEIEHUE CTEKOBOM MAIIN-
HBI B NCXOTHOE COCTOsSIHUE, & PYHKIHUs execute () BBINOIHAET HHTEPIPE-
TaIUIO IOJIyIeHHOTO B pe3yabTare pa3bopa IpOrpaMMHOrO KOZA.

9.3.2. /I3ameHeHnsa nekcmyeckoro aHasam3aTopa

Jliist JIeKCHYeCKOro aHAJIU3aTOpa HEOOXOAMMO M3MEHUTH TOJIBKO JIei-
CTBUS, CBI3aHHBIE C PACIIO3HABAHNEM KOHCTAHT. FCjiu paHbIe PaclO3HAH-
Hasl KOHCTAHTA MPOCTO IEePEJABAIaCh B CTEK CHHTAKCUIECKOTO aHAJIU3ATO-
pa, TO Tenepb HEOOXOAMMO PA3MECTUTH €€ re-HIOY b B IAMATH U NEPEJATH
CHHTAKCHYECKOMY QAHAJIN3ATOPY yKa3arenb Ha He€. Hawmbosee mpocrsim
(xoTs masieko He CaMBIM JIyYIIMM C TOYKHU 3PDEHHUS PACHPEIEICHUS [HaMsi-
TH) PELIEHUEM SBJISAETCH 3aIHUCh KOHCTAHT B TaO/IAIy UMEH C BBIAEIEHHEM
JUTS HAX 99€€K MaMSTH C MyCTHIMA WMEHAMH.

ITockombKy HaIll JIEKCMYECKUN AHAJIU3ATODP PACIO3HAET PA3IMIHBIE
THOBI KOHCTAHT, TO IS YHU(PUKAIME STOrO MPOLECCa YAO0OHO HCIOJIB-
30BaTh BCIIOMOrATEIbLHYI (DYHKINIO, KOTOPYI HAJ0 3aMUCATH B PA3MAei
dbyuaknwmit lex-nporpammer. V3menénnbie yuacTku lex-mporpamMmser npuse-
JI€HBI HIXKE:

hh

<PROG>{UUCIIO} <
sscanf (yytext,")1d",&idata);
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data=(double)idata;
make_const (data) ;
return DATA;
}

<PROG>{04MCIO} <
sscanf (yytext,")lo" ,&idata);
data=(double)idata;
make_const (data) ;
return DATA;
}

<PROG>{WIMUCIIO} <
sscanf (yytext,")1x",&idata);
data=(double)idata;
make_const (data) ;
return DATA;
}

<PROG>{BYUCIIO} {
getbin(&idata,yytext) ;
data=(double)idata;
make_const (data);
return DATA;
}

<PROG>{®YUCII0e} {
sscanf (yytext,")1lg",&data) ;
make_const (data) ;
return DATA;
}

<PROG>{®YHUCIIOE} {
sscanf (yytext,"%1G",&data);
make_const (data);
return DATA;
}

hh

make_const (data)

double data;

{
yylval.name=add_name("");
(yylval.name)->val=data;

103



0.3.3. Co3paHune CTEKOBOI MaLLNHbI

Bcro mporpaMmmy cTekoBOil MamuHbI MbI HoMecTuM B daiin code.c, a
CBA3aHHBIE C HUM OIIMCAHMSA, HEOOXOAUMBIE B Apyrux ¢aiiax, — B daiin
code.h.

CrekoBag MAIIHHA, BKJIOYAET B ceba omucanus obacTel maMaTa I
CTeKa ¥ KOMaHJ, IporpaMmsl, GyHKIUN paboTHI C 3TUME 001acTIME, PyHK-
[UI0 WHTEpIpeTaIyu, a TakXke GyHKIuM, obecrnedmBarouiye cOOCTBEHHO
BBIMTOJIHEHNE MAlINHHBIX KOMAaHJ.

IIpuBeném cragana Takcr daina code.h:

#define MAXSTACK 200 /* pasMep cTeka MaummHH */
#define MAXPROG 1000 /* pasMep IporpaMMbl MallMHH */

#define STOP (Prog) 0
typedef double Stack; /* Tun mamHNX cTeka */
typedef int (*Prog)(); /* Tun mamHNxX mporpaMMa */

add(), sub(), mul(), div(), power(), negate();
assign(), pushconst(), eval(), fval(), print();

Stack popQ);

dror daiin OCTATOYHO POCT, OCTABUM €r0 6€3 KOMMEHTAPUEB.

Qaitn code.c umeer 6osee 150 crpok. Paccmorpum ero no wacrsm.
Kak 0051400, daiiy HAYNHAETCS C ONPEIEIEHNI, UCIOIB3yEMBIX B JAJIbHEH-
meM. B maHHOM Ciiy4yae BBIZENSIOTCH CTEKOBAs W MPOrPAMMHAA MAMSTh,
a TakKKe OIPENeNdTCd yKa3arenu, obecrmegnBaronime paboTy ¢ HUMU:

#include <math.h>
#include '"names.h"
#include '"code.h"

Stack stack[MAXSTACK]; /* cTex MammHH */

Stack *pstack; /* yKasaTens Ha BepUMHYy cTeKa */

Prog prog[MAXPROG]; /* MaccuB IporpaMMs MallMHH */

Prog *pprog; /* ykasaTeib Ha IepBHil CBOBOIHLNI 3JeMeHT */
Prog *pc; /* c48TYMK KoMaHT */

Oyukuusa code_init () mpocTo yCTaHABIMBAET HAYAJIbHBIE 3HAICHUS
yKa3aTeneit:
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code_init ()

{
pprog=prog;
pstack=stack;

Dyuknus code() mOMemAeT OUYEPEIHYIO ONepanuio (UM ONEPaH.) B

MPOTPAMMHYIO IIaMATh:

code (f)

Prog f;

{
if (pprog>=&prog [MAXPROG])

calc_error(10);

*pprog++=f£;

}

OyHKIUA WHTEPIPETAIAA TOTOBOM TpOrpaMMbl (PaHTACTUUECKH TPO-
CTa — OHA MPOCTO BHITIOJHSET BHI30BHI (DyHKIUH-KOMAHI, yKa3aTeId Ha
KOTOpPBIE 3AMUCAHBI B MPOTPAMMHON TaMSITH:

execute()
{
for (pc=prog;*pc!=STOP;)
(*pct++) O ;
}

TTockonbKy TpaKTUYECKM BCE MAIIMHHBIE KOMAHIBI BBIMOJIHSAIOT OIe-
pamum CO CTEKOM, HaM NOTPeOYITCA nBe MYHKIMH OOCIYyKMUBAHUSA CTEKA
— push() u pop():

push(d)
double d;
{
if (pstack>=&stack [MAXSTACK])
calc_error(8);
*pstack++=d;

}
Stack pop()
{
if (pstack<=stack)
calc_error(9);
return *--pstack;
}

Camu GyHKIWY MAIIMHHBIX KOMAHJ AOCTATOYHO IMPOCTHI. BOJIbIINH-
CTBO W3 HUX MOXKeT OBITh HOJIyYEHO MPOCTHIM KONMPOBAHUEM U HE3HAUU-
TeJIbHOM IPaBKOU TEeKCTa OXHOM (YyHKIUH.
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add ()

{
Stack d1,d2;
d2=pop();
d1=pop();
d1+=d2;
push(dl);

}

sub ()

{
Stack di1,d2;
d2=pop() ;
d1=pop();
dl-=d2;
push(dl);

¥

mul ()

{
Stack di1,d2;
d2=pop() ;
d1=pop();
d1*=d2;
push(dl);

¥

div()

{
Stack di1,d2;
d2=pop() ;
di=pop();
if (d2==0.)

calc_error(1);

d1/=42;
push(dl);

}
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power ()

{
Stack di,d2;
d2=pop() ;
di=pop();
dl=pow(d1,d2);
push(dl);

}

negate()

{
Stack d;
d=pop () ;
d=-d;
push(d);

¥

print ()

{
Stack d;
d=pop() ;
printf ("\t%g\n",d);

}

Komauaer-dbyHKnun, UMEOIIe OMEPAHABl B OIPOrPAMMHON HaMSATH,
CaM# MPOJBUTAIOT CIETINK KOMAH] PC, YTOOBI 00€CIEYUTH €r0 IPABUILHOE
TIOJIOZKEHNE IS BBINOJIHEHNd CJIeAYIOMENl KOMaHIbI:

assign()

{
Stack d;
Names *pn;

d=pop () ;
pn=(Names*) (xpc++) ;
pn->val=d;
pn->def=1;

push(d);
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eval()

{
Stack d;
Names *pn;
pn=(Names*) (*pc++) ;
if (pn->def==0)
calc_error(7,pn->name) ;
d=pn->val;
push(d);
¥
pushconst ()
{
Names *pn;
pn=(Names*) (*pc++) ;
push((Stack) (pn->val));
¥
fval()
{
Stack d;
d=pop();
d=val_fun((int) (*pc++),d);
push(d);
¥

Ob6paruTe BHUMaHUE HA TO, 4TO MOOABUIINCH HOBBIE KOIBI OIMIMOOK.
BoT TeKCT COOTBETCTBYOIMX UM COOOMIEHNI (3anuCHIBAIOTCA B (paiisie Ciy-
2KeOHOr0 MOAYJIs):

/* 8 */ "llepemonHeHue creka",

/* 9 */ "Omycromerue creka",

/* 10 */ "llepemoiHeHWe ImaMaTH IPOrpPaMMs’"
};

Tlocsie BHECEHUS BCeX M3MEHEHMH OCTAETCH TOJIBKO JOMOJHUTEH make-
nporpammy. Heobxoaumo yka3aTh mossiieHHe HOBOro ¢aiyiia code.c m
3aBHCHMOCTH HEKOTODHIX APYrux (aiioB ZONOTHUTEIHHO OT code.h.

Pa6ora HOBOro KaIbKyaATOpa calch HIYEM BHEIIHE HE OTINIAETCS OT
paborel KanbKynaTopa calc4a. EamuacTBEeHHOE OT/IMYME, HE3AMETHOE HA
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COBPEMEHHBIX CKOPOCTHBIX IPOIECCOPAX, — HEDOOJIBINOE yBEIUIEHAE BPE-
MEHU BHIYHC/ICHUS BhipaxkeHuii. OmHako calch MoxKer OBITH Temeph I0-
TIOJTHEH HOBBIMHU BO3MOXKHOCTSMM, KOTOPBIE B IPUHITAIIE HEBO3MOXKHO pea-
am30BaTh B calc4a. OTH BO3MOXKHOCTH MBI PACCMOTDPHUM B CIIEAYIOIIEH
TJIaBe.

0.3.4. 3ameyaHue gns cuctemsl nporpammuposaHus Turbo C

B cuny ocoberHOCTH peasM3amum  CHCTEMBI IPOrPAMMHPOBAHUS
Turbo C onucanras BbIle IPOCTas MALIMHA, OTTPAHCIXPOBAHHAA HA ITOH
cucreMe mporpaMMupoBaHud, Oymer paborars HeycroiiumBo. IIpobiaema
CKpBITa B TOM, 49TO «CTaHZApPTHaA» (pyHkuus pop() BO3Bpamaer B Ka-
9ecTBe pe3ysnbrara paboThl 3HaveHme Tuma Stack (double). ITockosbky
byHKOUA HCHOAB3yeTCd HE TONBKO JJId HOJIydYeHHs 3HAYEHHH U3 BepIIu-
HBI CT€Ka, HO W IIPOCTO I OYHACTKH CTEKA, TO BO3HHUKAET BHYTPEHHSS
omwubKa paboOTHL ¢ MIaBamImIel apudpMeTUKON.

Jna ucknrodeHus STON OmMMOKM HEOOXOAMMO BCe BBI30OBHI (DyHKIUA
pop (), CBI3aHHBIE C OYMCTKOM CTEKA, 3aMEHATH HA BBI30BBI CIEIUAJIBHOM
¢yukmur mpop (), KOTOpas BHINOJHSET Ty XKe paboTy, HO HUYEro He BO3-
BPAILIAET:
mpop ()

{
if (pstack<=stack)
calc_error(9);
--pstack;
}
Bo u3bexxanme HemOpa3yMeHHUN YKaXKeM, UTO 3aMEHEHBI [TOJI?KHBI OBITH
TOJBKO BBI30BBI (pyHKImu pop () B AeHCTBHAX HPABUI yaCC-IPOrPAMMEL.
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[naea 10
CTpykTypbl ynpaefieHus

10.1. MNMpuHuNnbI opraHM3auumn CTPYKTYp ynpasieHusi B NPOCTOIA
MaLunHe

Ilox crpykrypamu ynpasieHus OyaeM NOHEMATh TPAIAIMOHHEIE OIle-
paTopbl OOJBIIMHCTBA $3BIKOB IPOrPAMMHPOBAHHS, IpeIHA3HAUYECHHBIE
IJis TpoBepKu ycuoBuil (omeparopsr if then else), OpraHU3anuu IUK-
J0B (omeparopsl while, for), meyaTu 3HAYEHWH IEePEMEHHBIX (OmEpPaTOp
print), a Take IPyNIMPOBAHUSA OLEPATOPOB B GJIOKH.

Hna «dopmynupoBanus» yCIOBHH HaM HOTPEOYIOTCS OIEPAIUu OT-
HOIIIEHWH, KOTOpbIe TaK¥Ke HeOOXOIMMO BBECTH B CHHTAKCHC HAIIETO KaJlb-
KyJlaTOpa. JTO MOTYT OBITH Kak COOCTBEHHO OIepaiuu OTHOUIeHHWH (<,
<=, > U T. I.), Tak u Jorudeckue onepanuu (&&, || u gp.). DT omepa-
I[AY MOTYT PACCMAaTPUBATHCH B BHIPAXKEHUIX HaPaBHE C apH(PMeTHIeCKUMHI
omepanusaMu, U Pe3yJabTaT uX paboThI TaKXKe [OJIKEH OMEeIIAThCS B Bep-
LIMHY CTeKa. 10JIBKO B KadeCcTBe Pe3ynbTarTa OymeT BHICTYIIaTh JIOTHIECKOe
3HAYEHHNE, KOTOPOE MbI YCJIOBUMCH KOAMPOBATH HYJIEM, €CIIA PE3yJIbTATOM
BoruncyieHus Bbipaxkenus Oyner JIOZKb, u exununeit, ecniu TCTUHA.

B namvO#l ryaBe Mbl He OymeM CTPEMHUTBHCH K DEAJU3ALUU B HAIEM
IPOCTOM KaJIBKYJISTOPE BCEX MEPEYHCIEHHBIX CTPYKTYp. Orpanmummcs
BO3MOKHOCTBI0 TPYNIMPOBATH ONEPATOphl B Onokm (kak B aseike Cm),
oIepaTopoM Iedaru u oneparopom while. W3 omepanuit ans ¢popmynupo-
BaHUS YCJIOBHUM OrpAHAYMMCS JIUIIb COOCTBEHHO ONEpPANUsIMU OTHOIIEHUH.
JIr06BIe IpyTHe OmepaTophl MOTYT OBITH PEATN30BAHBI IO AHAJIOTHH C PaC-
CMOTPEHHBIMH.

Haubonpmuit uHTEpPEC U CIOKHOCTH U3 PACCMOTPEHHBIX OIEPATOPOB
MPeACTABJISET peanu3amnus omeparopa while. B mameii npocroit mammsae
«MAIIMHHON KOMAaHJIO#», COOTBETCTBYIOLIEH 3TOMY Oneparopy, Oyzer siB-
asrbea ysknus fwhile(). Ona npeamonaraer, 9To Beiref 3a €€ agpecom
B NPOTPAMMHOM MaMATH PACIOJIATalTCd [Ba CJIOBA, COAEPXKAIIUe aapeca
HaJaJa Tesla [HKJIA U IepBOM KOMAaHMABI, CIeAYIOed 3a MUKJIOM, a BCIIES
33 TUMH CJIOBaMHU — NPOrpaMMa NPOBEPKH yciaoBud nukia. [Iporpamma
IIPOBEPKH YCJIOBUS M IPOrPAMMA TeJa MUKJIA 3aKAHYMBAOTCI KOMaHIAMA
STOP (puc. 10.1).

Puc. 10.1. Tlpuumun BHyTpeHHelH opraHu3amuu oneparopa while

IIpuaIUO paboTH! TaKOM MAIIXHHON MPOTrPAMMBI 3aKJIFOYAETCS B TOM,
uro pyHKIUa execute () BBIIOIHAET KOMAHAY 33 KOMAHIOM, IOKA HE Ha-
TKHETCA HA KoMaHay STOP, mocje 4ero OHa OCYIIEeCTBJISET BO3BPAT B BbI-
3BaBIIYIO €€ mporpaMMy. Teso mukjia while u yC/OBrE 3aBEPIICHAS IIUKJIA
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00pabaThIBAIOTCH PEKYPCUBHBIME BbI30Bamu dyHKnuu rexecute(), ocy-
IIeCTBJISIONIMME BO3BPAT HAa OJAH YPOBEHD BJIOXKEHHOCTH BBILIE Ipu 0OHA-
pyxenun komauasl STOP. Komanga-pysknua fwhile() opranusyer stu
PeKypCHUBHBIe BBI30BBL. HaM mpuaércd HEMHOro M3MEHUTh TEKCT U CaMOR
dbyuknun execute(). Bor Tekcr sTux Tpéx dyHKIMIL:

execute ()
{
rexecute(prog) ;
}
rexecute (prg)
Prog *prg;
{
for (pc=prg;*pc!=STOP;)
(*pc++) O ;
}
fwhile()
{
Stack d;
Prog *opc;
opc=pc; /* Temo nukia */
rexecute(opc+2); /* ycnoBue nukia */
d=pop () ;
while(d!=0.){
rexecute (*opc) ;
rexecute(opc+2) ;
d=pop();
}
pc=* ((Prog**)opc+1) ; /* IepBHil omlepaTop 3a IUKIOM */
}

Yrober noustes npuanun padorsr dysknmm fwhile(), mHeoOx0ommMO
BCHOMHHUTB, 9TO, KOra (PyHKIUS MOIYyIaET YOPABIECHUE, CIETINK KOMAHT,
PC YK€ yKa3bIBaeT Ha CJIEeAYIOIIee CIOBO B IIPOrpaMMe, KOTOPOe B JAHHOM
Clly4ae ABJLETCH aApPecoM Hagauia Tejaa nukia. Cremyooiee CI0BO mpu
9TOM OKA3BIBAETCH 3JIPECOM IEPBOM KOMAH[IbI, CJIEAYIOWIEH 33 IUKJIOM, &
CJIOBO IO CMEMIEHWI0 2 — HAYAJIOM IPOrPaMMBI IPOBEPKHU YCIOBHS.

Jlpyrue CTpyKTYpHI yIPABIEHAS MOTYT OBITH PeaIn30BaHbBI AHAJIOI M-
HbIM cnocobom. Tosbko, Hampumep, Ay oneparopa BerBiaeHus if morpe-
OyeTcs He ABA, a TPU AAPECHBIX CJIOBA: JJisd BeTBH then, /g BeTBu else
M U1 IMepBOH KOMAHIBI 33 OMEPATOPOM BETBJICHUS.
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10.2. JopaboTkn nporpammbl Kanbkynstopa
10.2.1. N3ameHeHus B yacc-nporpamme

W3meneHns B yacc-mporpamMMe 3Ha9uTeIbHBL. Kpome mobaBiieHus HO-
BBIX IPABUJI, U3MEHEHBI JEHCTBHUSA B y2K€ CYIIECTBYIOIIUX IIPaBUaX. le-
meph 3HAUEHWEM KaXKJOTO MPABUJIA SBJIIETCH AJApec HAYAJA MAITUHHON
TIPOrPAMMBI, PeaJu3yIeil 3TO IPABUJIIO:

Al

#include <math.h>
#include "names.h"
#include "code.h"

h}

%union{

Names *name; /* ykasaTenb Ha UM */

int index; /* HoMmep QyHKIWM B Tabuuue QyHKIuT */
Prog *cprog; /* KoMaHpma mporpaMms */

}

%token <name> DATA

%token <name> VAR

Ytoken <index> FUN

Ytoken <name> PRINT WHILE

%type <cprog> wyrag oper operspis while prisw

%right ’=’
%left GT GE LT LE EQ NE
%left Y4 2
°/.1eft LR ;/;
%left *°°
%left UNARYMINUS
hh
spisok : /* mycTo */
| spisok ’\n’
| spisok prisw ’\n’ { code(mpop);
code (STOP) ;
return 1;
}
| spisok wyrag ’\n’ { code(print);
code (STOP) ;
return 1;
}
| spisok oper ’\n’ { code(STOP);
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return 1;

}
| spisok error {
resynch();
yyclearin;
yyerrok;
}
oper : prisw { code(mpop); }
| wyrag { code(mpop); }
| PRINT wyrag { code(pri); $$=$2; }
| while ’(’ wyrag ’)’ { code(STOP); } oper {
code (STOP) ;
pc=$1;
pcl[1]1=(Prog) $6; /* Temo nukma */
pcl[2]=(Prog)pprog; /* koHen nukia */
}
| ’{’ operspis '}’ { $$=%2; }
while : WHILE { $$=code(fwhile);
code (STOP) ;
code (STOP) ;
}

operspis : /* mycro */ { $$=pprog; }
| operspis ’\n’
| operspis oper

’

prisw : VAR ’=’ wyrag { code(assign); code((Prog)$1);
$$=$3;
| VAR ’=’ prisw { code(assign); code((Prog)$1); $$=$3; }
wyrag : DATA { $$=code(pushconst); code((Prog)$1); }
| VAR { $$=code(eval); code((Prog)$1); }
| FUN *(’ wyrag ’)’ { code(fval); code((Prog)$1);
$$=$3;
wyrag '+’ wyrag { code(add); }
wyrag ’-’ wyrag { code(sub); }

|
|
| wyrag ’*’ wyrag { code(mul); }
| wyrag ’/’ wyrag { code(div); }
| (¢ wyrag ’)’ { $$=$2; }

| wyrag ’"’ wyrag { code(power); }

| ’-’ wyrag %prec UNARYMINUS { code(negate); $$=$2; }
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| wyrag GT wyrag { code(gt); }
| wyrag GE wyrag { code(ge); }
| wyrag LT wyrag { code(lt); }
| wyrag LE wyrag { code(le); }
| wyrag EQ wyrag { code(eq); }
| wyrag NE wyrag { code(ne); }

hh
Oyukiusa code() Teneps BO3BPALAET AJPEC 3AMUCAHHON MANIMHHOM
KOMaHbl. BOT €€ HOBBII TEKCT:
Prog* code(f)
Prog f;
{
Prog *oprog;

oprog=pprog;

if (pprog>=&prog[MAXPROG])
calc_error(10);

*pprog++=f£;

return oprog;
}

O0paTuTe BHUMaHUE HA, IMPUOPWUTET ONEpalWii OTHOIIeHWd. B 1gaH-
HOM Ciy4ae OH BbIODAH B COOTBETCTBUU C HIPHOPUTETOM TAKUX OIEPALUU
B #3bike CH: MX OPUOPUTET BHILIE MPUOPUTETA OEPALMU IPUCBAUBAHUS.
Opuako HEYTO He Memaer Bam ero m3MeHUTSH.

IIpu ommcanum omeparopa while B yacc-mpOorpaMMe HCIOJIB30BAHA,
BO3MOXKHOCTH 33J]aBaTh [eHCTBUS He TOJHKO JJI BCErO IPABUIIA, HO U [JIS
9acTH y»Ke PaCcIO3HAHHOIO IPABUIA.

IIpuBenénnasa 37eCch rpaMMaTHAKa COAEPIKUT YeThIpe KOH(MIUKTA TH-
na caBur/céprka (06 5TOM BBIIAETCA COODIIEHNE IPU TPAHC/ISNAR), ITO,
OJIHAKO, He MelIaeT el MpaBUIbLHO paboTaTh.

BuumarensHbIl unTaTe s 00paTHII, BEPOITHO, BHUMAHHE HA TO, 9TO
HE BO BCEX IIPABMJIAX BBIYMCJIEHWS BBIPAKEHUH 3aJaHbI JeficTBUS ompese-
JieEns 3HaueHWs npasmwiaa (tuna $$=). Hamommum, urto ecim Takoe meii-
CTBHE HE 33JaHO, TO 3HAYEHUEM IIPABUJIA SIBJIETCS 3HAYEHUE IIEPBOrO dJIe-
menTa npasmia ($$=$1).
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10.2.2. N3meHeHuns B lex-nporpamme

3nech u3MEHEHHs CBEAYTCA K HEOOXOAMMOCTH PACIO3HABATH KJIKOUE-
BBIE CJIOBQ W 3HAKH ONEpanuii OTHOUIEHUS W IPYNIUPOBAHUS:

<PROG>">" {
return GT;

}
<PRUG>">=" {
return GE;

}
<PROG>"<" {
return LT;

}
<PROG>H<=H {
return LE;

}
<PROG>"==" {
return EQ;
}
<PROG>"!=" {
return NE;
}
<PR0G>n+u|n_n|u*n|n/n|u(u|n)n|n~n|n=n|u{n|n}n {
return *yytext;
}

<PROG>{MmMA} {

if ((idata=search_kword(yytext)) !=-1)
return idata;

if ((yylval.index=search_fun(yytext))!=-1)
return FUN;

yylval.name=search_name (yytext);

if (yylval.name==Nulln)
yylval .name=add_name (yytext) ;

return VAR;

}

KuroueBbie €i10Ba MOryT pacCrmO3HABATHCS W HEPEAABATHCS CHHTAKCH-
YECKOMY aHAJM3ATOPY Pa3IudHbIME Criocobamu. B nanHOM Ciryuae BeiOpan
€10c06, IPU KOTOPOM BCE KJIFOUEBBIE CJIOBA CBEIECHBI B TAOJIUILY, T KaXK 10~
My CJIOBY COIIOCTABJIEH HOMeD TepMmuHaJa. Jljig momcka mo 3Toi Tabiuie
CO3/1aHa CHenuajabHasd (QYHKIWS:
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/% Tabnuila KIWYEBHX CJIOB */

struct Tw{
char name[MAXLEN]; /* cmoso */
int term; /* HoMep TepMuHama */

}Tablword[]={
"print" ,PRINT,
"while" ,WHILE
};

int len_Tablword=sizeof (Tablword)/sizeof (struct Tw);

search_kword (name)
char *name;

{
int i;
name [MAXLEN]=’\0’; /* orpaHudYeHWe [OIWHH HMEHH */
for(i=0;i<len_Tablword;i++){
if (strcmp (name, Tablword[i] .name)==0)
return Tablword[i].term; /* cmoBo HaiimeHo */
}
return -1; /* mouck HeygmadeH */
}

Tabauna KIO4YEBBIX CJIOB U DYHKIHSA MOMCKA [0 STOH TAO/IHUIE 3aIu-
casbl B ¢daiin names. c. HalinenHbIil HOMED T€PMUHAJIA TPOCTO INEPETAETCH
CHHTAKCHIECKOMY aHam3aTopy. Hukakaa monmosauTeIbHAS HHGOPMALHSI
npu 3TOM He Tpebyercs.

10.2.3. N3meHeHunsa B apyrux mMoaynsx

B srOoM myHKTE MBI ygenwM BHHMAaHHE TE€M HOBBIM KOMAaHIaM-
¢yHKIEIM, KOTOpbIe HE OBLIN PACCMOTDPEHBI paHee.

Omneparop mevyaru, npeacraBieHHbH GyHknueit pri(), — 310 He Ta
omepanus MeYaTH, KOTOPasd BBINOJIHAETCS 10 3aBeplieHnd pa3bopa BeIpa-
KEHHUdA. JTOT OIMEPATOP MEeYATAET 33JaHHOE 3HAUEHNE 6€3 mepeBoaa CTPO-
K¥, HCIOJIb3Ys CAMBOJI TAOY/IAIUA B KQIECTBE PA3AEIUTEINs], ITO HO3BOJIS-
€T BBIBOJUTH B OJHY CTPOKY HECKOJIBKO 3HAUEHUIL:

pri()
{
Stack d;
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d=pop () ;

printf ("\tlg",d);
¥

Komaugel-pyarnun onepanuii OTHOIIEHUS BECHBMa, HPOCTHI U MOLYT

OBITH MOJIyYEHBI KOMMPOBAHUEM ONHON (PYHKIUU ¢ MUHUMAJBHBIMEA HOCJIE-
AyoluMy npaBkamu. Bceero Heobxomumo mects GyHKnmi (10 9uciy BO3-
MOXKHBIX ycuoBuii orHOomenus): gt(), ge(), 1t(), le(), eq(), ne().
Wx TekcT OyaeT OTIMY4aThCa TOJIBKO 3HAKOM MPOBEPKHU yCjOBus. 11osTOoMYy
37eCh NPHUBEAEM TOJIBKO OHY (DYHKIUIO:

gt ()
{
Stack di1,d2;
d2=pop() ;
d1=pop();
if (d1>d2)
push(1.);
else
push(0.);
¥

B 3akimoueHne OTMETHM, YTO H3MEHEHHUS B IPOTrPAMMe KaJbKYIITOPA
moTpebOBasIH AOIOJHUTEILHOrO BKII04eHNd ¢ajinoB syntax.hu code.hB
Apyrue Monynu. B pe3ynbpTrare HECKOJIBKO YCIOXKHAOTCI U 3aBUCHMOCTH B
make-nporpamme, XOTsl HUKAKHX HOBBIX MOAYJIell B mporpamMmy G0OaBIeHO
He OBLIO:

syntax.h : syntax.y names.h code.h

syntax.obj : syntax.h
lexical.obj : lexical.l syntax.h names.h code.h syntax.h
getbin.obj : getbin.c
names.obj : names.c names.h code.h syntax.h
code.obj : code.c code.h
Hosyro mporpamMmy kajbpKynIsaTOpa Ha30oBéM calc6. Brecém coorser-

CTBYIOIIME U3MEHEHNs B Mmake-IPOrpaMMy ¥ BBIIOJHUM TPAHCIIALUIO.
TlosHBIH TEKCT IPOrpaMMbI IPUBEIEH B IPUJIOXKeHUH 1.
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10.3. lNprmep NCNONb30BaHMS HOBbLIX BO3SMOXHOCTE

IIpex e Bcero mosie3Ho yoequThCs, 9T0 KAJIbKYIITOP COXPAHUI B MOJI-
HOM 00bEMe CBOM IPEXKHNE BBIYUCIHUTEIbHBIE BO3MOXKHOCTH. BrInojHUTE
9Ty HOPOBEPKY CAMOCTOSITEIHHO.
Teneps npoBepuM pabOTy HOBBIX BO3MOXKHOCTEH KAJbKyaaTOpa. s
HAQYaJIa BBHIMIOJHAM IPOCTOM MUKJI CO CUETIMKOM:
a=0
while(a<=10){
print a
a=a+1
}
o 1 2 3 4 5 6 7 8
9 10
Ecnu pesynprar paboThl COOTBETCTBYET HPUBEAEHHOMY B KHHUTE, TO
MOXKHO IOIPOOOBATH BBIYUC/IMTE 4TO-HUOYAB O0siee mose3noe. Jamminem,
HAIpHUMEp, TporpaMmy pacuéra yucen PudoHawqIn:
a=0
b=1
while (b<1000){
print b
c=b
b=a+tb
a=c

i 1 2 3 5 8 13 21 34
556 89 144 233 377 610 987
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[nasa 11
HanbHeliwee pasBuTne KanbKynsaTopa

11.1. PasBuTune A3blka KanbKynsTopa

VYxe ¢ UMEIUMACH BO3MOXKHOCTSIMY HAII KAJIBKYIITOP MOXKET OKa-
3aThCs JOCTATOYHO YAOOHBIM CPEICTBOM ISl PEIIEHUS PA3IUIHBIX BHIUUC-
JINTEIBHBIX 330a49. MBI MOXKEM, HAIIPUMED, BEIYUCIATD ONPEIEIEHHBIN UH-
Terpad (ZOmMyCTHM, METOOM TPANENnii) UK MOy IUTh TabIuIly 3HAYEHIH
dbysknuu. Mbr MOXKeM, HAKOHEI, IPOCTO BBIYUCILATH TOCTATOYHO CJIOXK-
HBI€ BBIPAXKEHWS, COXPAHSAS PE3y/IbTATHI BEIYUCICHUA B T9€HKAX MAMSITH
¥ WUCHOJIb3YH WX B JAJIBHEHIIUX PACIETAX.

Opxuako B mpomecce paboOThHI ¢ KAJIBKYIATOPOM MOXKET BO3HUKHYTH
HEOOXOAMMOCTH B ABTOMATHU3AIMA BBIUUCIEHUH COENUAIBLHOTO BUAA. IJTO
B CBOIO O4epe b moTpedyeT JopaboTKu KaabKyaaTopa. HekoTopsie u3 Bo3-
MOXKHBIX ITOJIE3HBIX JOPAOOTOK MBI Cefdac PacCMOTPHUM.

IIpex e Bcero 3aMeTuM, YTO BHITUCIUTEILHBIE BOZMOXKHOCTH KAJIBKY-
JIITOpa 3HAYUTEHHO BO3PACTYT, €CJIM B HEM Peasn30BaTh OG/IBIIYI0 9acTh
uzell, IPeUIOKEHHBIX B ynpakaenuax (cm. mpunoxkenune 3). Kpome Toro,
MO2KHO BBECTH B KaJIBKYJIATOD TAKOW MHTEPECHBIN CTPYKTYDPHBIH JJIEMEHT,
KaK QYHKIWYM ¥ HOAIPOrPAMMEL C HAPAMETPAMU, OIPEAEIIEeMbIE HOJIb30-
BaTeJIEM. STO 3HAYUTEJIBbHO IIOBBICUT I‘I/I6KOCTL A3bIKa Ka,.]'IbeJ’IHTOpa;.

WNurepecHoit upencrapiserca A0paboOTKa, MO3BOJILIOIIAS BBIYUACIATE
OImpesne/IEHHbIE MHTErPAJIBL HE NMPOrPAMMHUPOBAHUEM IMKJIOB, & BBI30BOM
crenuaibHOR (DYHKIUU WHTErPUPOBAHULA. B 9TOM CiIydae, KCTaTH, MyTEM
[IOCJIEI0BATENBHBIX JOPAOOTOK MHTErpUpyoOWEdl (DyHKIMH MOXKHO 3HAYHU-
TEJIFHO HOBBICUTH TOYHOCTH PE3YJIBTATA.

Emé onna mone3naa qopaboTKa — BBEIEHUE B KAJBKYISATODP BO3MOXK-
HOCTH PabOTHI C MATPUIAMHU. 3AeCh HEOOXOJUMO ONPEIEeNUTh KOHCTPYK-
OUA S3bIKA, MO3BOJILIONINE 33JaBaTh MATPHUOBL win (POPMUPOBATH HX B
[poIecce BHIYHCIEHU}, a TakxKe HAOOp omeparopoB [jid npeodpa3oBaHH
marpun. Heobxomumo Takzke pemuTs BOIPOC O BHYTPEHHEM CIIOCOOe Xpa-
HEHUS MAaTPHII.

MoXHO npeIIoXKUTE U 60Jee SK30THIECKHE PACIINDPEHHS — YUCIIEeH-
HOe nmuddepernupoBanne PyHKIUN, PEIIEHNe CUCTEM JIMHEHHBIX YDPaBHE-
HUH, pelleHne 33139 ONTUMU3ANNH, pemenne nudHepeHnnajbHbIX YPaB-
HEHWH ¥ T. 1.

K gumciy none3nsix pacmmpennii MOXKHO TaK2Ke€ OTHECTH BO3MOXKHOCTH
mocrpoenus rpaduka QpyHknuu. Beime yxke ObLIO CKa3aHO O TOM, 4TO
KQJIbKYJIATOD [O3BOJILET MOJIY4YdTh TAOIWMIy 3HAYEHUH 3a7aHHON (QyHK-
nuu. Ilosromy sTa 3amaga moxker ObITH pelieHa ABYyMs myTdaMu. Bo-
[IEPBBIX, B I3BIK KAJIBKY/IITOPA MOXKHO BBECTH OIIEPATOPHI TUIA BKIIYUTH
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rpaduKy, IMOCTPOUTH TOUKY, BHKINOYUTH rpaduky. BO-BTOPHIX, MOKHO
BBECTH OJWH ONEPATOP THUIA, TOCTPOUTH Tpaduk i 33JAaHHON DYyHKIUH.

B xasibKyaaTop MOryT OBITH TaK¥Ke BHECEHBI JOMOJHEHUSI, OPUEHTH-
POBaHHBIE HA ONPEIEIEHHYI0 00JIACTh JesTebHOCTH MOoab30BaTend. Ha-
OpHUMeEp, JJIsi XUMHUKOB MOTYT OBITH MOJIE3HEI (DYHKIMHA pacdyéra GanaHca B
XUMWYECKUX PEAKIMIX; IS PAJAUOIEKTPOHIIUKOB — (DYHKIUH PACIETa
Pa3Iu9IHBIX QUIBTPOB U T. X.

Haxkonen, MOXKHO TaK PaclIMpUTh A3BIK KAJIBKYJIATOPA, YTO0BI OH JO-
HyCKaJI BBIYUCJICHUE BI)Ipa.)KeHI/II‘;I, 3alnuCaHHbIX IO Hpa.BI/IJIa.M I/I3,[[a.TeJII>CKOI‘/JI
cucremsl TEX. 9TO JOCTATOYHO CIOKHAL 33129, TOCKOJIBKY BHIDAYKEHUS
Ha TEX’e MOryT OBITH 3aMUCAHBI C HCIOJIH30BAHNEM MAaKPOKOMAHT, ¢ 60JIb-
moit Bi1oxkeHHOCTHI0. OIHAKO JIJIS IPOCTHIX CIIYYIaeB 33a9a MOXKeT ObITH
pelreHa JOCTATOYHO MOJIHO.

MoxkHO Takxke npeaycMorpers (POPMATHPOBAHUE BBIXOHOI'O HOTOKA
KQJIbKYJIATOPA B COOTBETCTBUH C HpaBmwiamu TEX'a. 910 mo3Boimio 6t
BKJIIOYATH PE3Y/JIbTATH PACIETOB B JOKYMEHTHI Ha 1TREX e 0€3 momosHu-
TeJIBHOr0 (hOPMATHPOBAHMS.

11.2. MeToabl peanusauyun

11.2.1. NHTepnpeTaTop

Bce BapmaHTHI peasim3anuii KaJbKyAaTOPA B 9TOM y4ebHOM mocobuu
TMPEACTABIAIOT CODON pa3IuyYHBIE BAPUAHTHI MHTEPIPETATOPOB. Ha pan-
HUX CTAIAAX Pa3pabOTKU MBI TPUMEHSIIIU MOIXO0, TTPU KOTOPOM BRIUUCJIE-
HHe BBIPAKEHUs MPOU3BOIMIJIOCH B Mpomecce ero pasbopa. Takoit momxon
IOCTATOYHO MPOCTO PEATUIYEM, MIPOrPAMMA, MOy IAETCH IIPOCTON U MOHAT-
HOH, He TpebyeT MOMOJHATENbHBIX HAKJIAAHBIX PACXOJ0B, BCE BHIYUCJICHHS
BBIIOJIHSIOTCS MPAMO B CTEKE CHHTAKCHYIECKOTO AHAJIU3ATOPA, MO0 OKOHYIA-
HUE Pa300opa Cpa3y BBIAAETCHS OTBET.

Ho Takoit moaxo/ XOpouI JIuib s CIy9aeB, KOT/1a, BRIPAYKEHNE TOJIXK-
HO OBITH BBHIYMCJIEHO OAWH pa3. 1losTOMy B JajibHEHIIEM MBI BBEJIH B
HAIIl KAJIBKYJIATOP IMPOCTYI0 CTEKOBYIO MAIIUHY, II03BOJIHABIIYO 3 eKTuB-
HO peajin30BaTh YNPABJIAIONAE KOHCTPYKIIUUA U MHOTOKPATHOE BHIUUCJIE-
HUE BBIpajKeHWU B muKje. MHOrWe u3 mpejiaraeMbIX BHIIIE TOTOJTHEHUN
K BO3MOXKHOCTSAM KAJIbKYJISTOPa OTHOCUTENIBHO JIETKO PEATU3YEMBI TOJIb-
KO C IPHMEHEHUEM CTEKOBOW MAIUWHBI (MM Peaju3anuil, pacCMOTPEHHBIX
najee).

K oraugurenpabiM 0COOEHHOCTSIM WHTEPHPETATOPA OTHOCUTCS HEOD-
XOAUMOCTh «YUTATH» I/ICXOI[HyIO IIpOI‘pa.MMy BCHKI/Iﬁ pa,3, KOrga BO3HHUKAET
HEOOXOIMMOCTh B €€ MCIOJIHEHHUH.
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11.2.2. TpancnsaTop Ha P-kop

Tpancnsarop Ha P-koz, TakkKe KaK ¥ HHTEPIPETATOD, BHIIOJIHSIET IIPe-
obpa30oBaHuEe HMCXOAHOH NPOrpaMMbI B HEKOTOPYI0 BHYTPEHHIO (opmy
npeacrasieansd. OTanume OT MHTEPIPETATOPA COCTOUT B TOM, 9TO TPAHC-
JasaTop Ha P-Koj ucmons3yer B Ka4eCTBE BHYTPEHHEH (hOPMBI MpeICTaBIIE-
HUS IPOrPaMMBI CHCTEMY KOMaHJ, HEKOTOpO# rumnorerudeckoit 9BM, Ha-
3BIBAEMOli mceBaoMalnnHon (oTcona u Hazsanune — P-kox). Ilonyuen-
Hasg B pe3ysibTare mporpamma B P-kKojax 3aTeM BBIMOIHSAETCH CHEIUAJIB-
HBIM HWHTEPIIPETATOPOM.

JloCTOMHCTBOM TAaKOr0 MOAX0/1a ABJISIETCS OTHOCUTEIHHO JIEFKas Iepe-
HOCHMOCTH F'OTOBOrO IPOTPAMMHOrO obecnedenust Ha gpyrue Tunsl 9BM.
Hocrarouno obecuedunrs Ha Bcex Tunax 9BM wmuTepuperaropsr P-xozna,
«IIOHMMAOIUE» OUH HAOOP KOMAaHJ ICeBIOMAIINHEL. Peasm3anusa Takoro
HHTEpIperaTopa Ajida Kaxaoro tuna IBM sasnagerca 6osee npocroit 3ama-
4eii, 9emM peasu3anud Ha Kaxmoi 9BM TparciagTopa B €€ 00beKTHBIA KOI.

IIporpammel, oTTpaHCIupOBaHHBIE HA P-KOJ, OOBIYHO HAMHOIO KOPO-
Ye, 9YeM QHAJIOTMYHBIE UM IIPOrPAMMBI B OOBEKTHBIX KOZAX, M 9ACTO KO-
pode, YEM MCXOIHBIE MPOTPAMMEBL. JTO MOXKET OBITH OCOOEHHO BAXKHO JJId
9BM c orpanugyeHHBIM 0OBEMOM HAMSTH.

Cucrema KOMaHJ, ICEBIOMAIIMHBI MOXKET OBITH MOMOOpPaHa TakK, 4TO-
651 06eCIIeYnTh BBIIOJIHEHE HEKOTOPBIX BEICOKOYPOBHEBBIX OIIEPALMA: BbI-
60OpKa M3 MACCHBA IO MHAEKCY, I€PeJada YHIPABJIEHUS MOANPOrpaMMe U
B03Bpa.T nu3 HOIILHPOFpa.MMI)I, KOHPIPOBa.HI/Ie CJIOZKHBIX CprKTyp JAaHHBIX "
ap. Kpome Toro, xopomo mpomymMaHHAs CHCTEMA KOMAHI MOXKET «CIJia-
IUTh» HEKOTOPBIE ANNapaTHBIE Pa3nudusd Mexay pa3ubivu IBM (manpu-
Mep, Cnoco0bl BEIBOJA TPa(UKU Ha 9KPaH) M TEM CaMbIM YIPOCTUTH Hepe-
HOC mporpaMmmsl ¢ oxuoit 9BM Ha apyryro.

Hemocrarkom P-xoma sBiasiercs HeOOXOAMMOCTH €r0 MHTEPIPETALUHY,
9YTO CHH2KAET CKOPOCTH BHIITOJIHEHUS IPOrPAMMEBI II0 CPABHEHUIO ¢ 00bEKT-
HBIM KOJIOM KOHKpeTHO# DBM.

Peanmzanusa Hamero KaIbKyngaTopa KaK TPAHCIITOPa HA P-kox u us-
TEPIPETATOPA K HEMY MOXKET CTATh XOPOIIUM YIPAXKHEHWEM JJisd CTY/IEH-
TOB KaK OyIyIHX CHCTEMHBIX MPOrPAMMUCTOB.

11.2.3. Komnunatop B 0bbekTHbI Kog

B sT0oM ciiyuae pe3ysbTaTOoM TPAHCIISIUN SIBJISETCA MOIYJIb B 00bEKT-
HOM KOjie 9BM, KOTOpBI# MOXKET OBITH 3aTPY?KEH B MaMATh U BBITOJIHEH.
Kak u3BecTHO, MIpOrpaMMbl B 00beKTHOM KOZe 00/1a 20T HanboIbIINeHi CKO-
pocThio paborer. OHAKO JOCTATOYHO CIOKHO CO3MATH KOMIMIATOP, TOPO-
KAAOUMA 00bEKTHBIA KO/, KOTOPBIA Cpa3y MOXKHO 3arpyKarb B MAMSATh
u ucunonaaTs. OOBIYHO PE3yIBTATOM TPAHCISNMU SBISAETCI OObEKTHBIN
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KOJI, COAEPKAIMHA BHI30BBI CTAHIAPTHHIX CHCTEMHBIX IMOAIPOrpamMm, obec-
MEeYWBAIOIINX B3aUMOAEHCTBUE UCIIQTHIEMOM IPOTPAMMEBI C OIIEPANMOHHON
cucremoii u anmaparypoit 9BM. B sTom ciygae obbekTHEBIN KO, cO31ma-
BAEMBI KOMITUJISITOPOM, JOJI?KEH YIOBIETBOPATH HEKOTOPOMY CTaHIAPTY,
MO3BONIAOIEMY 0OpabaTHIBATH €r0 PEJAKTOPOM CBHA3EH IS MOJIyIEHUS
HCIOOIHAEMON mporpaMmel. Kpome TOro, OH I0JI2KeH OBITH COBMECTHUM C
HEOOXOOMMBIMHA CHUCTEMHBIMA OMOJIMOTEKaMH.

Koneuno, Takoit cnocob peanu3anuy HAIIErO KAJbKYJIATODPA MOXKET
OBITH IOJIE3€H It CTYAEHTOB B KadecTBe yuparkuenus. OQmHAKO, namMsaTys
o TOM, 49TO U3HAYAJIBbHO MbI CO3JaBaJId I/IHTepa,KTI/IBHoe (') BBIYUCJ/INTEIb-
HOE CPEICTBO, HEOOXOAUMO IPU3HATH, YTO C HIPAKTHIECKON TOUYKH 3PEHUS
HAIIl KAJIBKYJISTOP HEBBITOZHO PEAJU30BBIBATH KAK KOMIIHISATOP.
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3akno4yeHune

B macrosimem y4ue6HOM mocobuy Ha MpUMEpe CO3JAHUS UHTEPAKTUB-
HO# mpPOrpaMMBbI, IPeAHA3HAYEHHON JIJis1 BHIMTOJIHEHUS BHIYUCJICHNH 3HAUE-
HHUH CIOXKHBIX BBIPAXKEHHM, TOKA3aHO UCIOIb30BaHIe HHCTPYMEHTAIBHBIX
cpexacTs mporpammucta, npegocrasasgembrx OC UNIX, aia yckoperus co-
3IJAHUS CJIOXKHBIX A3bIKOBBIX IIPOrPAMM M YJIy4YIIEHUS UX KAIECTBA.

OcHoBHO#T uzeelt nocoOus ABISIETCS CTPEMIIEHUE TOKA3ATh CTYAEHTAM,
KaK, UCHOJIb3ys MHCTPYMEHTAJIbHBIE CPEICTBA IIPOrPAMMUCTA, M IBUrAsICh
HeOOIBIIUME IIaraMy OT IIPOCTOTO K CJIO2KHOMY, MOXKHO CO3ZaBaTh Kade-
CTBEHHBIE M yNOOHBIE B HCIOJIH30BAHUAU IPOTrPAMMEL.

OcobenHo HEOOXOAUMO IOAUYEPKHYTh, YTO CO3/JAHHBIA B KHUTE KAJIbKY-
JISTOp, OPHEHTHPOBAHHBIM HA MCIOJb30BAHAE KOMAHIHON CTPOKM U CTaH-
JAPTHBIX MOTOKOB BBOJIA M BHIBOA, 3HAYUTEIHFHO MPEBOCXOANUT KAaK MO BbI-
YUCIUTENHHOM MOIIH, TaK U IO YA0OCTBY HCIOIb30BAHUS CBOMX SKPAHHBIX
«CcobpaTHEB».

OnmcarHBIE 37€CH METOABI IPOrPAMMHUPOBAHUS MOTLYT OBITH C ycCIe-
XOM HCIIOJIB30BaHbI OyyIuMy HHXKEHEpaMu i Pa3pabOTKu JIIOOBIX IPO-
rpaMM, OIEepUPYIOUMX CO BXOJHBIMH HA3BIKAMH, OyAb TO A3BIKH IIPOrPaM-
MHEPOBAHUSI BHIYUCJIEHUH UM HENPOIE/Ly PHBIE A3bIKHA KOH(MUIY PHPOBAHUS
cucreMm.
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Mpunoxenue 1
[NonHbIA NCXOAHbIA TEKCT N3OpPaHHbLIX BapUMaHTOB
KaNbKynsTopa

B sTOM mpusoxkeHnu Ha€TCH MOJHBIA UCXOMHBIA TEKCT JBYX OKOHYA-
TeJIbHBIX BAPUAHTOB Halllero KajbKyngropa: calcd4a u calc6. Ilepssrit
U3 HUX — 9TO OKOHYATE/IbHBIM BAPUAHT KAJbKYJIATOPa 0e3 mpocToit ma-
umHbl. BTOpo#l — HOJIHBIA BAapHAHT KAJIBKYJIATOPA, Pa3pabOTAaHHBIA B
HacTohmEeM y4eOHOM mocobuu, Oe3 yuéra mOpabOTOK, mpem/iaraeMbIX B
YIOPaKHEHUIX.

Texct make-nporpaMm NpUBOAUTCS JJis HCIOJIH30BAHUS C CHCTEMOMR
nporpammupoBanud Turbo C 2.0. Ilyru k daitnam 6ubanorex Heobx01UMO
HCOPAaBUTH B COOTBETCTBHUHU C ,ILefICTBHTeJILHBIM X PaACOOJIOZKEHHUEM Ha AUC-
Kax KoMnbioTepa. CTPOKH, IOMEYEHHBIE CAMBOJIOM * B IIEPBOU IIO3WIWH,
JOJIKHBI OBITH 3aIUCAHBI B PeaJIbHOM (haiiyie B OJHY CTPOKY.

M1.1. PacneyaTka ncxoAHOro TekcTa calc4a

3k 3k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %K K & 3 3 %k 3 3k 3k 3k 3k %k %k %k %k %k K 3 % %k %k % % %k %k %k Xk Xk k kk syntax.y

YAt
#include <math.h>
#include '"names.h"

Y3

%union{

double data; /* 4uciaoBoe 3HadYeHHe */
Names *name; /* ykasaTenp Ha uMg */

int index; /* HoMep ¢yHkuuu B Tabuune byHKImit */

}

%token <data> DATA
%token <name> VAR
%token <index> FUN
%type <data> wyrag
%type <data> prisw

Yright ’=’

%left Y42 I

%left )% ;/;

%left ’°?

%left UNARYMINUS

hh

spisok : /* nmycTo */

124



spisok ’\n’
spisok prisw ’\n’
spisok wyrag ’\n’ { printf("\t¥g\n",$2); }

spisok error {
resynch();
yyclearin;
yyerrok;
}
prisw : VAR ’=’ wyrag { $$=$1->val=$3;
$1->def=1;
}
| VAR ’=’ prisw { $$=$1->val=$3;
$1->def=1;
}
wyrag : DATA { $$=81; }
| VAR { if ($1->def)
$$=$1->val;
else

calc_error (7,$1->name) ;
}

FUN °(’ wyrag ’)’ { $$=val_fun($1,$3); }
wyrag ’+’ wyrag { $$=$1+$3; }
wyrag ’-’ wyrag { $$=$1-$3; }
wyrag ’*’ wyrag { $$=$1x$3; }
wyrag ’/’ wyrag {

if ($3==0.)

calc_error(1);

$$=$1/8$3;

}
| °C wyrag ’)’ { $$=$2; }
| wyrag ’~’ wyrag { $$=pow($1,$3); }
| ’-’ wyrag %prec UNARYMINUS { $$=-$2; }

Wh

3 3 3 ok ok ok 3 ok ok 3k 3k ok ok sk 3k ok ok sk ok ok ok sk ok ok sk ok ok ok ok ok ok sk ok ok sk okok sk k ok ok kkokkkk Jexical.l
%START PROG COMM

YAl

#include <stdio.h>

#include "names.h"
#include "syntax.h"
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extern unsigned int nline;

long int idata;
h}
BYKBA  [a-zA-Z]
MePA  [0-9]
VM {BYKBA} ({BYKBA} | {LIU®PA} | " _") *
IUUCII0 {LM®PA}+
ouuci0  [0-7]+[00]
IYUCN0 {LU®PA} ({IM®PA} | [AaBbCcDAEeF£] ) * [Hh]
BUMCI0 [01]+[Bb]
®UNCIIOe {LMOPA}*\ . {lMEPA}* (e (\+|-)?{lUGPA}+)?
QUVCIIOE {LM®PA}*\ . {IM®PA}* (E(\+|-) 7 {LAGPA}+)?
hh
{
BEGIN PROG;
}
<PROGS "+ [ M=t |t [/ ([ e
return *yytext;
}
<PROG>\t|" " {
}
<PROG>\n  {
nline++;
return *yytext;
}
<PROG>{MMA} {
if ((yylval.index=search_fun(yytext))!=-1)
return FUN;
yylval.name=search_name (yytext) ;
if (yylval.name==Nulln)
yylval.name=add_name (yytext);
return VAR;
}
<PROG>{luuCIO} {
sscanf (yytext,")1d",&idata) ;
yylval.data=(double)idata;
return DATA;
}
<PROG>{0unCnO} {
sscanf (yytext,")lo",&idata) ;
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yylval.data=(double)idata;
return DATA;
}
<PROG>{IMUCNO} {
sscanf (yytext,")1x",&idata);
yylval.data=(double)idata;
return DATA;
}
<PROG>{BUMCIIO} {
getbin(&idata,yytext);
yylval.data=(double)idata;
return DATA;
}
<PROG>{®4NCN0e} {
sscanf (yytext,"/lg",&(yylval.data));
return DATA;
}
<PROG>{®YUCIIOE} {
sscanf (yytext,")1G",&(yylval.data));
return DATA;

}
<PROG>"/*" {  /* KommeHTapwmii */
BEGIN COMM;
}
<COMM>"*/" {
BEGIN PROG;
}
<COMM>. {
}
<COMM>\n {
nline++;
}
<PROG>. { /* HepacmoszaunHas mekcema */
resynch();
calc_error(3,yytext);
}
W
yywrap ()
{
return 1;
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}

resynch()
{
int c;
do{

c=getchar();
}while(c!=’\n’);

ungetc(c,stdin);

}

s ke ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok sk ok ok ok okok ok sk kok sk ok ok ok ok ok kkkk calcda. c

#include <stdio.h>
#include <signal.h>
#include <setjmp.h>
void fpeerr();
jmp_buf jmp_env;
unsigned int nline=1; /* c4éTuuk cTpok */
main()
{
init_names();
signal (SIGFPE, fpeerr) ;

if (setjmp(jmp_env));
yyparse();

void fpeerr()

{
calc_error(2);
}
yyerror ()
{

fprintf (stderr,
"\nOmubxa! Crpoka %u\n(00) CurTakcuueckas ommbra\n",

128



nline);

}

char *ms_calc_error[]={

/* O */ nn’

/* 1 x/ "llenenue Ha 0",

/* 2 %/ "llepernoiHeHWe BemeCTBEHHOro",

/* 3 */ "HepacnosHaHHad ekceMa %s",

/* 4 */ "Oumbka B 3ammucu 6MHaApHOX KOHCTaHTH /s,
/* 5 */ "BuHapHas KoHcTaHTa Gombme 32 3HakoB",
/* 6 */ "llepenoiHeHWe LOCTYNHOM ONEpPaTHBHOW ImaMaTH",
/* 7 %/ "3HadueHWe HMEHH J,S He OIpeLeleHO"

};

calc_error (num,s)

int num;

char *s;

{

fprintf (stderr,"\nOumbka! Crpoka %u\n(}%02d) ",
nline,num) ;
fprintf (stderr,ms_calc_error[num],s);
fprintf (stderr,"\n");
longjmp (jmp_env,1);
}

ok 3k ok %k %k ok %k %k %k %k %k %k %k %k %k %k %k 3K 3k 3 3 3k 3k 3k 3k 3k 3k 5k %k %k %k %k 3k 3k 3 3k 3k 3k % %k %k %k %k %k *k kk getbin. C

getbin(bin,str)
char *str;
long int *bin;
{
long int rez;
int i;

rez=0;
for(i=0;i<32 && *str;i++)q{
rez<<=1;
switch(*str){
case ’0’
break;
case 1’
rez|=1;
break;
case ’b’
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case ’B’

rez>>=1;
*str="\0";
goto endbin;

default
calc_error(4,str);
break;

}

str++;

}
endbin:

if (i==32 && *str!=’\0’)
calc_error(5);

*bin=rez;

}

ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kokokok ok ok ok k ok names . h

#define MAXLEN 20 /* MakcuUMaJbHas IJIMHA HMEHH */
#define Nulln (Names*)0 /* 3HadeHHe NIyCTOro ykasaTeus */

typedef struct Ns{

char name[MAXLEN+1]; /* uMsa mepeMeHHOH */

double val; /* 3HadyeHHe IepeMeHHON */

int def; /* ecnu =1, TO UMeHU yXe IPUCBOEHO 3HadeHUe */
struct Ns *sled; /* ykasaTenp Ha CIeLyBUYyo 3amuch */
}Names;

Names* add_name();
Names* search_name();
double val_fun();

sk ok ok ok ok ok ok ok ok ok ok ok ok sk ke ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok sk ok ok ko kokkk ok kokk names . C
#include <alloc.h>

#include <string.h>

#include <math.h>

#include '"names.h"

Names *names=Nulln; /* ykasaTenb Ha Hadallo CIMCKa UMEH */

Names* malloc_name()
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Names *p;

if ((p=(Names*)malloc(sizeof (Names)))==NULL){
calc_error(6);

X

return p;

}

Names* add_name (name)
char *name;

{

Names *p;
p=malloc_name();

p->sled=names;
names=p;

name [MAXLEN]=’\0’; /* orpaHudYeHuWe [AIWHH UMEHU */
strcpy (p->name,name) ;
p->def=0; /* 3HadeHHe emé He NPHCBOEHO */

return p;

}

Names* search_name(name)
char *name;

{
Names *p;
name [MAXLEN]=’\0’; /* orpaHudYeHWe OIWHH HMEHH */
for (p=names;p!=Nulln;p=p->sled)q{
if (strcmp (p->name,name)==0)
break; /* uma malimewo */
}
return p;
}
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/% Tabiuna KOHCTaHT */

struct Tn{

char name[MAXLEN]; /* uMa KOHCTaHTH */

double val; /* 3HaueHue */

}Tnames []={

"Pi",3.14159, /* uqucno Iu */

"E",2.718282, /* ocHOBaHWe HaTypalbHOTO Iorapupma */
"DEG",57.2958, /* oTHomeHWe pajuaHa K rpagycy */
"PHI",1.61803, /* 3oyoToe ceueHume */

};

int len_Tnames=sizeof (Tnames)/sizeof (struct Tn);

init_names()

{
Names *p;
int lentab;
int i;
for(i=0;i<len_Tnames;i++){
p=add_name (Tnames[i] .name) ;
p->val=Tnames[i] .val;
p—>def=1;
}
}
/* Tabmuma MaTeMaTHYeCKHX GYHKUuA */
struct Tf{
char name[MAXLEN]; /* wuma ¢yHrumum */
double (*fun)(); /* ykasaTens Ha QyHKIuDO */
}Tablf [1={
"sin",sin,
"cos",cos,
"tg",tan,
};

int len_Tablf=sizeof (Tablf)/sizeof(struct Tf);

search_fun(name)
char *name;

{

int i;
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name [MAXLEN]=’\0’; /* orpaHudYeHWe [OIWHH HMEHH */

for(i=0;i<len_Tablf;i++){
if (strcmp (name,Tablf [i] .name)==0)
return i; /* byHKuWS HalimeHa */

}

return -1; /* mouck HeygmadeH */

}

double val_fun(index,arg)
int index;
double arg;
{
return (*Tablf [index] .fun) (arg);
}

ke sk ke ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok o ok sk ok ok ok ok ok ok ok ok ok okok ok sk kok ok ok ok okok ok ok okokk makefile

PROG = calc4a

$(PROG) .exe : $(PROG).obj syntax.obj lexical.obj \
getbin.obj names.obj

* tlink /c d:\tc\lib\cOs.obj $(PROG) @linkmake,

*  $(PROG),,@linklibs

.y.h :
yacc -f d:\tc\yaccpar -d $&.y
-del $&.c

rename ytab.c $&.c

-del $&.h

rename ytab.h $&.h

tcc -c -w-rch $&.c

.1.0bj
lex -s d:\tc\ncform $&.1
-del $&.c

rename lex_yy.c $&.c

tcc -c -w-rch $&.c
.c.obj :

tcc -c $.

$ (PROG) .obj : $(PRDG).c
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syntax.h : syntax.y names.h

syntax.obj : syntax.h

lexical.obj : lexical.l syntax.h names.h
getbin.obj : getbin.c

names.obj : names.c names.h

zip:
-del *.bak
-del *.obj
-del *.map
-del ytab.=*
-del syntax.c
-del syntax.h
-del lexical.c
-pkzip -ex -u $(PROG) *.c *.h *.y *.1 makefile

linkmake linklibs

-del
-del
-del
-del =*.
-del makefile
-del linkmake
-del linklibs

* ¥ *
< B o

ook ok ook ok ok kok o kR sk ok ok ok ok kR ok ok ok ok kokok ok kdokkkokk - 1 inkmake
lexical syntax getbin names

sk ok ok ok 3k 3 3k ok ok ok ok ok 3k 3k 3k ok ok ok ok ok ok ok ok ok 3k ok ok sk ok ok ok ok ok ok ok k ok sk kkkkkokokkk 1inklibs

d:\tc\lib\emu.1lib +
d:\tc\1ib\fp87.1lib +
d:\tc\lib\maths.1lib +
d:\tc\lib\cs.1lib +
d:\tc\lib\graphics.1lib
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M1.2. PacneyaTka ncxoAHOro TekcTa calc6

ook ok ok ok ok ok ok dokokokok ok dok ok ook ok ok doksk ok kkok kokkokk ok syntax.y
90,

i

#include <math.h>

#include "names.h"
#include "code.h"

h}

%union{

Names *name; /* ykasaTenb Ha UM */

int index; /* Homep QyHKIWM B Tabuuue QyHKIuT */
Prog *cprog; /* KoMaHma mporpaMmu */

}

%token <name> DATA

%token <name> VAR

%token <index> FUN

%token <name> PRINT WHILE
%type <cprog> wyrag oper operspis while prisw
%right ’=’

%left GT GE LT LE EQ NE
hleft 42 -

°/.1eft )% ;/;

%left >~

%left UNARYMINUS

hh

spisok : /* mycTo */
| spisok ’\n’
| spisok prisw ’\n’ { code(mpop);
code (STOP) ;
return 1;
}
| spisok wyrag ’\n’ { code(print);
code (STOP) ;
return 1;
}
| spisok oper ’\n’ { code(STOP);
return 1;
}

| spisok error {
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resynch();

yyclearin;
yyerrok;
}
oper : prisw { code(mpop); }
| wyrag { code(mpop); }
| PRINT wyrag { code(pri); $$=%$2; }
| while ’(’ wyrag ’)’ { code(STOP); } oper {
code (STOP) ;
pc=9%1;
pcl1]1=(Prog) $6; /* Temo mukma */
pc[2]=(Prog)pprog; /* xoHer nukma */
}
| *{’ operspis '}’ { $3=9%2; }
while : WHILE { $%$=code(fwhile);
code (STOP) ;
code (STOP) ;
}

operspis : /* mycto */ { $$=pprog; }
| operspis ’\n’
| operspis oper

)

prisw : VAR ’=’ wyrag { code(assign); code((Prog)$1);
$$=$3;
| VAR ’=’ prisw { code(assign); code((Prog)$1); $$=$3; }
wyrag : DATA { $$=code(pushconst); code((Prog)$1); }
| VAR { $$=code(eval); code((Prog)$1); }
| FUN ’(’ wyrag ’)’ { code(fval); code((Prog)$1);
$$=$3;

| wyrag ’+’ wyrag { code(add); }

| wyrag ’-’ wyrag { code(sub); }

| wyrag ’*’ wyrag { code(mul); }

| wyrag ’/’ wyrag { code(div); }

| (¢ wyrag ’)’> { $$=$2; }

| wyrag ’°’ wyrag { code(power); }

| -’ wyrag Jprec UNARYMINUS { code(negate); $$=$2; }
| wyrag GT wyrag { code(gt); }

| wyrag GE wyrag { code(ge); }

| wyrag LT wyrag { code(lt); }
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| wyrag LE wyrag { code(le); }
| wyrag EQ wyrag { code(eq); }
| wyrag NE wyrag { code(ne); }

?
Wh
okokokok ok ok ok ok ok ok sk sk ko ok ok kokokok ik sk ok ko kokoksk ok skok sk ok kR Rk kokokk 1exdical.l

%START PROG COMM

Al

#include <stdio.h>
#include "names.h"
#include "code.h"
#include "syntax.h"

extern unsigned int nline;

long int idata;
double data;
Y
BYKBA [a-zA-Z]
[M®PA [0-9]
UM {BYKBA} ({BYKBA} | {lIU®PA} | " _")*
JUUCII0 {I[U®PA}+
0wcio  [0-7]1+[00]
IMUCJI0 {LWPPA} ({LIM®PA} | [AaBbCcDdEeFf]) * [Hh]
BUMCIIO [01]+[Bb]
PUUCNOe {IUOPA}*\.{IUOPA}* (e (\+|-) ?{lUOPA}+)?
QUUCIOE {IUEPA}*\ . {IM®PA}* (E(\+|-) ?{lUOPA}+) ?
YA
{
BEGIN PROG;
}
<PROG>">" {
return GT;
}
<PROG>">=" {
return GE;
}
<PROG>"<" {
return LT;
}
<PROG>"<=" {
return LE;
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}

<PROG>"==" {
return EQ;
}

<PROG>"!=" {
return NE;
}

<PROG>"+" | non | Mgt | n/n | n(u | n) n | nen | n=n | u{n | n}n {
return *yytext;
}

<PROG>\t|" " {
}

<PROG>\n {
nline++;
return *yytext;
}

<PROG>{UMA} {
if ((idata=search_kword(yytext)) !=-1)
return idata;
if ((yylval.index=search_fun(yytext))!=-1)
return FUN;
yylval.name=search_name (yytext) ;
if (yylval.name==Nulln)
yylval .name=add_name (yytext) ;
return VAR;
}
<PROG>{UUCIIO} <
sscanf (yytext,")1d" ,&idata);
data=(double)idata;
make_const(data);
return DATA;
¥
<PROG>{0YMCIIO} <
sscanf (yytext,")lo",&idata);
data=(double)idata;
make_const (data) ;
return DATA;
}
<PROG>{IMUCIO} {
sscanf (yytext,")1x",&idata) ;
data=(double)idata;
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make_const (data) ;
return DATA;
}

<PROG>{BUMCIIO} {
getbin(&idata,yytext) ;
data=(double)idata;
make_const (data) ;
return DATA;
}

<PROG>{®YNCII0e} {
sscanf (yytext,")1g" ,&data) ;
make_const (data) ;
return DATA;
}

<PROG>{®YUCIIOE} {
sscanf (yytext,")1G",&data);
make_const (data) ;
return DATA;

}

<PROG>"/*" {  /* KomMeHTapwmii */
BEGIN COMM;
}

<COMM>"*/" {
BEGIN PROG;
}

<COMM>. {
}

<coMM>\n  {
nline++;
}

<PROG>. { /* HepacmoszaunHas mekcemMa */
resynch();
calc_error(3,yytext);
}

hh

yywrap()

{
return 1;

}
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resynch()

{
int c;
do{
c=getchar();
}while(c!="\n’);
ungetc(c,stdin);
}

make_const (data)

double data;

{
yylval.name=add_name ("") ;
(yylval.name)->val=data;

}

ke s ke ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok o ok ke ok ok ok ok ok ok ok ok ok ok ok ok sk sk ok ok ok ok ok ok kkkkk calcB. c

#include <stdio.h>
#include <signal.h>
#include <setjmp.h>

void fpeerr();
jmp_buf jmp_env;
unsigned int nline=1; /* cuéTumk cTpok */
main()
{
init_names();
signal (SIGFPE, fpeerr) ;
if (setjmp(jmp_env));
for(code_init () ;yyparse();code_init()){

execute();

}

void fpeerr()

{
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calc_error(2);

}
yyerror ()
{
fprintf (stderr,
"\nOumubra! Crpoka %u\n(00) CurTakcumueckas ommbra\n",
nline);
}
char *ms_calc_error[]={
/%0 %/ ",
/* 1 */ "llenenue Ha 0",
/* 2 x/ '"llepenonHeHue BeleCTBEHHOro",
/* 3 x/ "HepacnosHaHHad JekceMa %s",
/* 4 */ "Oumbka B 3ammcu 6MHApHOH KOHCTaHTH /s",
/* b */ "BuHapHas KOHCTaHTa Gombme 32 3HaKoOB",
/* 6 */ "llepenonHeHne LOCTYIHON ONEpaTUBHOH maMaTH",
/* 7 */ "3HaueHWe HMeHM J/,S He OIpefelNeHo",
/* 8 x/ '"llepemonHeHue cTeka",
/* 9 */ "OmycromeHue cTeka",
/* 10 */ "llepenoiHeHWe NaMATH IPOrpPaMMh"
};
calc_error (num,s)
int num;
char *s;
{

fprintf (stderr,"\nOumbka! Crpoka %u\n(}%02d) ",

nline,num) ;

fprintf (stderr,ms_calc_error[num],s);
fprintf (stderr,"\n");
longjmp(jmp_env,1);

}

Aok Aok AR AR AR AR AR AR Ok Rk R KR R Rk sk kR ok kR ok kR Rk okkk code L h
#define MAXSTACK 2000 /* pasMep cTeka MaumHH */
#define MAXPROG 2000 /* pasMep IporpaMMb MallMHH */

#define STOP (Prog) 0

typedef double Stack; /* Tun mamHNX cTeka */
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typedef int (*Prog)(); /* Tun mamseNx mporpaMMa */

extern Prog *pprog; /* ykasaTenb Ha IepBHil
cBO6OHEI 3IeMeHT */
extern Prog *pc; /* cY8TYMK KoMaHf, */

add(), sub(), mul(), div(), power(), negate();
assign(), pushconst(), eval(), fval(), print();
mpop () ;

Stack popQ);

pri(), fwhile();

gt(), geO, 1t0, 1e(), eq(), ne();

Prog* code();

sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok kkkkok ok okk code . C

#include <math.h>
#include '"names.h"
#include "code.h"
Stack stack[MAXSTACK]; /* cTex MammHH */

Stack *pstack; /* ykasaTenp Ha BepUHHY CTeKa */

Prog prog[MAXPROG]; /* MaccuB IporpaMMs MallMHH */

Prog *pprog; /* ykasaTemb Ha mepBit
cBobommmit aneMenT */
Prog *pc; /* cuéTumk KomaHg */

code_init ()
{
PprYog=prog;
pstack=stack;
X

Prog* code(f)
Prog f£;
{

Prog *oprog;

oprog=pprog;
if (pprog>=&prog [MAXPROG])
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calc_error(10);
*pprog++=£;

return oprog;

}
execute()
{
rexecute(prog) ;
}
rexecute (prg)
Prog *prg;
{
for (pc=prg;*pc!=STOP;)
(*¥pc++) O ;
¥
push(d)
double d;
{
if (pstack>=&stack [MAXSTACK])
calc_error(8);
*pstack++=d;
}
Stack pop()
{
if (pstack<=stack)
calc_error(9);
return *—-pstack;
}
mpop ()
{
if (pstack<=stack)
calc_error(9);
--pstack;
}
add()
{
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Stack di,d2;

d2=pop();
di=pop();
d1+=d2;
push(dl);

¥

sub ()

{
Stack di1,d2;
d2=pop();
d1=pop();
di1-=d2;
push(dl);

¥

mul ()

{
Stack d1,d2;
d2=pop();
d1=pop();
di1*=d2;
push(dl);

¥

div()

{
Stack di1,d2;
d2=pop();
d1=pop();
if (d2==0.)

calc_error(1l);

di/=d42;
push(dl);

¥

power ()

{
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Stack di1,d2;

d2=pop() ;
d1=pop();
dl=pow(d1,d2);
push(dl);

}

negate ()

{
Stack d;

d=pop();

d=-d;

push(d) ;
¥

assign()

{
Stack d;
Names *pn;

d=pop () ;
pn=(Names*) (xpc++) ;
pn->val=d;
pn->def=1;
push(d);

}

eval()

{
Stack d;
Names *pn;

pn=(Names*) (xpc++) ;
if (pn->def==0)

calc_error(7,pn->name) ;

d=pn->val;
push(d) ;
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pushconst ()

{
Names *pn;
pn=(Names*) (xpc++) ;
push((Stack) (pn->val));
¥
fval()
{
Stack d;
d=pop () ;
d=val_fun((int) (*pc++),d);
push(d) ;
¥
print ()
{
Stack d;
d=pop() ;
printf ("\t%g\n",d);
}
priQ)
{
Stack d;
d=pop();
printf ("\t)g",d);
¥
gt ()
{
Stack di,d2;
d2=pop() ;
di=pop();
if (d1>d2)
push(1.);
else
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ge(

1t ()

le()

}

eq()

{

push(0.);

Stack di1,d2;

d2=pop() ;

di=pop();

if (d1>=d2)
push(1.);

else
push(0.);

Stack di1,d2;

d2=pop() ;

di=pop();

if (d1<d2)
push(1.);

else
push(0.);

Stack d1,d2;

d2=pop() ;

di=pop();

if (d1<=42)
push(1.);

else
push(0.);

Stack di1,d2;
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d2=pop();

di=pop();

if (d1==42)
push(1.);

else
push(0.);

ne()

Stack di,d2;

d2=pop() ;
d1=pop();
if (d1'=42)
push(1.);
else
push(0.);
}

fwhile()

{
Stack d;
Prog *opc;

opc=pc; /* Temo nukia */
rexecute (opc+2) ; /* ycinoBue nukia */
d=pop () ;
while(d!=0.){

rexecute (*xopc) ;

rexecute(opc+2) ;

d=pop() ;
}

pc=* ((Prog**)opc+1) ; /* TlepBHil ollepaTop 3a ILUKIOM */

}

Aok Kok ko Rk ok ok kKR kR kK koksk ok ok ok ok Rk ok kok ok Rk getbin.
getbin(bin,str)

char *str;

long int *bin;

long int rez;
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int i;

rez=0;
for(i=0;i<32 && *str;i++){
rez<<=1;
switch(*str){
case ’0’
break;
case ’1’
rez|=1;
break;
case ’b’
case ’B’
rez>>=1;
*str="\0’;
goto endbin;
default :
calc_error(4,str);
break;
¥
str++;
}
endbin:
if (i==32 && *str!=’\0’)
calc_error(5);

*bin=rez;

}

ok ok ok ok ok ok ok sk ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok sk ok sk ok ok ok ok ok ok ok ok sk kokokokok ok ok kok names . h

#tdefine MAXLEN 20 /* MakcuUMaJbHasd IJIMHA HMEHH */
#define Nulln (Names*)0 /* 3HadeHHe NIyCTOro ykasaTeus */

typedef struct Ns{

char name[MAXLEN+1]; /* uMs mepeMeHHOU */

double val; /* 3SHadYeHWe IepeMEHHOH */

int def; /* ecnu =1, TO MMeHU yXe IPHCBOEHO 3HadeHWHe */
struct Ns *sled; /* yKasaTenb Ha CIeAyWOUYO 3anuch */
}Names;

Names* add_name();
Names* search_name();
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double val_fun();

3k 3k %k %k %k %k %k %k %k %k %k %k %k %k % %k Xk 3k ok ok ok dk ok ok ok ok ok ok k ok k kokokokokokkkkkkkk*k*k%k names.cC

#include <alloc.h>
#include <string.h>
#include <math.h>
#include "names.h"
#include '"code.h"
#include "syntax.h"

Names *names=Nulln; /* yKasaTenhb Ha Havallo CIKMCKa HMEH */

Names* malloc_name()

{
Names *p;
if ((p=(Names*)malloc(sizeof (Names)))==NULL){
calc_error(6);
}
return p;
}

Names* add_name (name)
char *name;

{

Names *p;
p=malloc_name();

p->sled=names;
names=p;

name [MAXLEN]=’\0’; /* orpaHWdYeHWe OIWHH HMEHH */
strcpy(p->name,name) ;

p->def=0; /* 3HadeHHe elé He IPUCBOEHO */

return p;

}

Names* search_name(name)
char *name;
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Names *p;
name [MAXLEN]=’\0’; /* orpaHudYeHuWe [OIWHH UMEHU */
for (p=names;p!=Nulln;p=p->sled){

if (strcmp (p->name ,name)==0)
break; /* uma HalimeHo */

}
return p;
}
/* Tabnuma KOHCTaHT */
struct Tn{
char name[MAXLEN]; /* uMs KOHCTaHTH */
double val; /* 3HaueHue */
}Tnames []={
"Pi",3.14159, /* uwucyno Iu */
"E",2.718282, /* ocHOBaHMe HaTypalbHOTO IOTapudpMa */
"DEG",57.2958, /* oTHolleHWe pafuaHa K Tpagycy */
"PHI",1.61803, /* 3onoToe ceueHue */
};

int len_Tnames=sizeof (Tnames)/sizeof (struct Tn);

init_names()

{
Names *p;
int lentab;
int i;

for(i=0;i<len_Tnames;i++){
p=add_name (Tnames [i] .name) ;
p->val=Tnames[i] .val;
p—>def=1;

¥
/* Tabmuna MaTeMaTHYeCKUX QyHKIuE */

struct Tf{
char name[MAXLEN]; /* uma bymkumum */
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double (*fun) (); /* ykasaTenb Ha GyHKIuDO */
}Tablf[1={

"sin",sin,
"cos",cos,
n

g|I ,tan,

};
int len_Tablf=sizeof (Tablf)/sizeof(struct Tf);

search_fun(name)
char *name;

{
int i;
name [MAXLEN]=’\0’; /* orpaHuYeHWe IJIMHH UMEHU */
for(i=0;i<len_Tablf;i++){
if (strcmp (name,Tablf [i] .name)==0)
return i; /* QyHKIMa HalimeHa */
}
return -1; /% mouck HeyzmadeH */
}

double val_fun(index,arg)
int index;

double arg;
{
return (*Tablf[index].fun) (arg);
}
/* Tabnuila KIWYEBHX CJIOB */
struct Tw{
char name[MAXLEN]; /* cmoBo */
int term; /* HoMep TepMuHaiua */

}Tablword[]={
"print" ,PRINT,
"while" ,WHILE
};

int len_Tablword=sizeof (Tablword)/sizeof (struct Tw);
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search_kword (name)
char *name;

{
int i;
name [MAXLEN]=’\0’; /* orpaHudYeHWe OIWHH HMEHH */
for(i=0;i<len_Tablword;i++){
if (strcmp (name, Tablword[i] .name)==0)
return Tablword[i].term; /* cmoso Hailimeno */
}
return -1; /% mouck HeyzmadeH */
}

sk ke o sk ko sk ok ke o sk ok ok sk ok e ok ok o ok sk ok o ok ok ok ok sk ok skok ok kol ok ok ok kokk ok ok makefile
PROG = calc6

$(PROG) .exe : $(PROG) .obj syntax.obj lexical.obj \
getbin.obj names.obj code.obj

*  tlink /c d:\tc\1lib\cOs.obj $(PROG) @linkmake,
*+  $(PROG), ,@linklibs

.y.h :
yacc —-f d:\tc\yaccpar -d $&.y
-del $&.c
rename ytab.c $&.c
-del $&.h
rename ytab.h $&.h
tcc -c -w-rch $&.c

.1.0bj
lex -s d:\tc\ncform $&.1
-del $&.c

rename lex_yy.c $&.c
tcc -¢ -w-rch $&.c
.c.obj
tcc -c §.
$(PROG) .obj : $(PROG) .c

syntax.h : syntax.y names.h code.h

syntax.obj : syntax.h
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lexical.obj : lexical.l syntax.h names.h code.h syntax.h
getbin.obj : getbin.c

names.obj : names.c names.h code.h syntax.h

code.obj : code.c code.h

zip:

-del *.bak

-del *.obj

-del *.map

-del ytab.=*

-del syntax.c

-del syntax.h

-del lexical.c

-pkzip -ex -u $(PROG) *.c *.h *.y *.1 makefile

linkmake linklibs

-del =*

-del =*

-del *.

-del *
-del makefile.uni
-del makefile
-del linkmake
-del linklibs

4 B oo

Kok kR kR kR ok kK kokskok sk ok ok ok ok ok ok ok kR ks k ok kokokkkokk 1 inkmake

lexical syntax getbin names code

sk ok ok ok 3k 3 3k ok ok ok ok ok 3 3k 3k ok ok ok ok ok ok ok ok ok 3k ok ok sk ok ok ok ok ok ok ok k ok sk sk kkkkkokkk 1inklibs

d:\tc\lib\emu.1lib +
d:\tc\1ib\fp87.1lib +
d:\tc\lib\maths.lib +
d:\tc\lib\cs.1lib +
d:\tc\lib\graphics.1lib
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Mpunoxerune 2

KpaTkuii cnpaBOYHUK MO calcé

IIporpamma calc6 — 5TO AMAJIOTrOBBIN HHTEPIPETATOP /JIS BHITUCIIE-
HUd BBIPaKEHHH C miaBamomei Toukoii. OH BOCIPUHAMAET BBO, HCXOIHOM
NPOrpaMMBbI BBIYUC/IEHUN U3 CTAHIAPTHOrO HOTOKA BBOJA. BBIBOI pe3yiinb-
TATOB OCYLIECTBJIETCS HA CTAHAAPTHBHIA MOTOK BHIBOJA.

BbipakeHus

Beipaxkenue mpencraBiaser coO0M MOCIEI0BATENBHOCTE YUCENI, UMEH
mepemMeHHbIX U GyHKIUH, 00beUHEHHBIX CHMBOIaMu onepanui. ['pamma-
THKA, BBIPAXKEHUN MMEET BUJ
BhIpa)KeHKe . 4YHCIIO

| mepemennas
(BrpaxeHue)
BHpaxeHMe bUHapHas_ollepallus BHpaXeHUE
yHapHHI_MUHYC BHpaXeHUE
dyukuua (aprymeHT)

Yucna npencraBisgioTca aub0O C MIABAIOMIEH TOYKOH, gubO Iessie ¢
nOCT(UKCHBIM YKA3aHUEM CACTEMBI cuucienns (h — mecTHaquaTepuIHOe;
o — BOCbMepu4HOE; b — OGunapHoe). Eciu cucrema cuucnenus He yka-
3aHa, [IPEANOJIAraeTCs NECATHIHAYI CUCTEMA, CIUC/IeHuA. BO BHyTpeHHEM
[PECTABIEHAN BCE YMCJIA XPAHATCI B BeleCcTBeHHOM ¢dopmare. Hucaa
0053aTeNbHO HAYNHAIOTCS € HUAQPHI.

VmeHna mepeMeHHBIX HAYUHAIOTCS ¢ OYKBBI, 33 KOTOPOH CJIEyeT MpOo-
U3BOJIBHOE 9nCJI0 OykB, nudp u 3HAKOB noguépkuBannd. nearudukanus
UMEH IMEePEMEHHBIX BeAeTcd 1m0 mepBBIM 20 cEMBOJIAM.

Bunapsusie_onepamun — 310 00bIYHBIE apuMETHIECKHE OIEPAIHH,
omepanus BO3BEJEHUS B CTEIEHDb, & TAKXKE ONEPALUU OTHOIIEHUS.

Onepauun no nopsiiKy yMeHbLLEHNS NPpMopuTeTa

Bce onepanun, KpoMe CrenuabHO OTOBOPEHHBIX, JIEBOACCOIUATHBHEI.
- YHapHBIH MUHYC
Bo3ssenenne B crenenn
/ YMHOXKeHWe, HejieHne
- CJIO)KeHI/Ie, BBIYUTAHUE

vV + *

>= < <= == != Quepanuu OTHOIIEHUS
IIpucsamBanme, IpaBOACCOMATHBHA

BcTpoeHHble dyHkLmMN
sin(x) Cuuyc x
cos (x) Kocuryc z
tg(x) Tamrenc z
Apryment r 3amaérca B pamuaHax.
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BCTpoeHHbIe KOHCTaHTbI

Pi Kpyrosoe TpaHCIEHIEHTHOE IHUCIIO T

E OcHOBaHHE HATYPAJBbHOrO Jorapudma e
DEG Ornowmenune 180°/m

PHI 3osotoe ceuernme (/5 + 1)/2

Vnpasnsiowme CTpyKTypbl

WurepnperaTop A0MyCKaeT UCnoIb30BaHNE IUKIIA, While u purypHbrx
CKOOOK IrpynnupOBaHus OneparopoB. Huke nmoka3an npuMep UCIOJIb30Ba-
HUS I[UKJIA:

a=0

while(a<10){
print a
a=a+1l

}

KommeHTapuu

JIr060i TeKCT, 3aKII0YEHHBIM MeXKy NapaMu CHUMBOJIOB /* U */, cuum-
Taerca koMMerTapueM. OIUH KOMMEHTAPHUl MOXKET BKJIIOIATH HECKOJIBKO
CTPOK TeKCTa. Biio:keHHbIe KOMMEHTApDUHU He [OMYCKaIOTC.

Mpumep ncnonb3zosaHus

Boraucimm onpeesi€HHBIN HHTErPaJ

2m

Y= /sinxdx

0

MoaupHUIEPOBAHHBIM MEeTOIOM Tpamnenuii. Kak u3BecTHO, 3HAYEHNE TAKOTO
HMHTErpaJja paBHO HYm0. IIpoBepum 3TO HA KAJBKYJIATODE:
int=0
di=2%Pi/40
i=di
while(i<2*Pi){
int=int+2*di*sin(i)
i=i+2*di
}
print int
1.41383e-11
C y4éTOM HOrpemHOCTH METOAa MOXKHO CYATATH, 9TO PE3YJILTAT BbI-
9HUCIeHNI Ha KaJbKY/ISITOPE COOTBETCTBYET A€ CTBUTEIHHOCTH.
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CoobueHus 06 owwmbkax

IIpuBomsTcs KOaBl coobmEeHuit 06 omubkax m ux pacmm@poka. B

HeO6XO,ILI/IMI)IX ClIy4dadX Oal0TCd Pa3bdACHCHHUA.

0
1

w

10

CunTakcuyeckas ommbKa

Jenenne Ha 0 — 1P BHIYUCIIEHUN BHIpAXKEHHUS OOHADYIKEHO JeIeHne
Ha HOJIb

IlepenmonHeHne BeINECTBEHHOTO — pa3Mep Pe3yJIbTaTa BHIPAKEHUS
MIPEBHINNAET BO3MOXKHOCTH Pa3pAgHON CETKH

Hepacnosrannasa nekcema JIEKCEMA

Oumbka B 3anucu 6unapuoit kKoHCTaHTHI KOHCTAHTA — Ounapuasa
KOHCTAHTA JIOJIXKHA COIEPIXKATh TOJBKO nudpst 0 u 1

Bunapuasa koucTanTa 60sbine 32 3HAKOB — KAaJIbKYJIATOD JOMYCKAET
BBOJ OMHAPHBIX KOHCTAHT pa3mepoM He Oojee 32 3HAKOB
Tlepenonaenne qOCTYNHOR ONEPATHBHON NAMATH — HEBO3MOXKHO BHI-
JeMUTH NaMATh JUIT XPAHEHWS MMEHOBAHHOH IepeMeHHO# mau KOH-
CTaHTHI

3uauenne umenu VUM 4 e onpeiesieno — nepemenHo# ¢ umerem MIM A
He OBLIO IPHCBOEHO 3HAYEHHE

Ilepenonnenne creka — 1 BBIYHCJIEHNUS BbIpakeHus moTpeboBascs
pa3Mep CTeKa, IPEBBIIAONI ONpeAeIEHHBIN B IPOrpaMme
Ounycromenue creka — COODIIEHUE TOBOPUT O BHYTPEHHEH Ommbke
KaJII)KyJ'[HTOpa,; B HOpMe BO3HHKATh HE AO0JI2KHO

Ilepenonaenne namMsiT IPOrpaMMBI — IIOJYYEHHAS IPH TPAHCISAIUAN
MAaIIWHHASA NPOrPaMMa, IPEBBIMAET 00BEM BBIJEJIEHHON Ui €€ Xpa-
HEHUS NaMSATH

Oumbku 8 u 10 MOryT GBITH yCTPAHEHBI MEPEKOMIUIAINUEN TPOrPaMMBL
calc6 ¢ yBenmuenHbIME 3HaYeHHaMH KOHCTAHT MAXSTACK m MAXPROG B
daiine code.h.
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[MpunoxeHue 3
3ajaHunsl Ha CaMOCTOSITENbHYIO AOPabOTKy
KaNbKynsTopa

K rnaee b

Ons calcla

1. JToGaBbTe OmEpanU0 YHAPHBIM ILIIOC.
2. Tobasbre onepanuio B3garue ocrarka (%). [lomuure, aTo sTa ome-
pamuda NpuMEeHUMa TOJIBKO K IEJIBIM YUCIaM.

Ona calclb

3. Hobasrre 06paborky ommbok maremarmuyeckux pyHrumit 6ub-
suoreku Cu. [ljisti 3TOr0 mocMoTpuTe MAOKYMEHTAUMIO HA (DYHKIHIO
matherr ().

4. TopaboraiiTe ajiroOpuT™ BbI30Ba QYHKIMHI 06paboTKH OMIUOOK TaK,
9TOOBI COXPAHUTH €IUHCTBO BHI30BA IPOLEAYPHI MEYaTH COODIeHus 00
omubKax.

5. Topaboraiite HDYHKIIUIO JIEKCHIECKOTO AHAIM3ATOPA JJIs IPABUIIE-
HOro mozcuéra obpaboranusix crpok. He 3a0yapre M3MEeHWTH AJIrOPUTM
paborsr dysknuu resynch().

Ona calc2

6. ObecneubTe HAYAIHHYIO WHUIUAJIAZANUIO PETHCTPOBHIX MEPEMEH-
HBIX KaKUM-IU00 3HAYEHHEM.

7. Peanu3yiite Mexanu3M KOHTDPOJIS 33 ONPEAEIEHHOCTHIO PEruCTpPO-
BBIX [IEPEMEHHBIX, YTOOBI HE PA3pEIIaTh HO0Jb30BATEN0 HCIOJb30BATH B
BBIPAXKEHUAX MMEHA PEruCTPOB, JJIs KOTOPBIX €IIE HE BBIIOIHSAIACH OIle-
panus TPUCBAWBAHUS.

8. ObecneubTe BO3MOXKHOCTD 3AIIOMUHAHUS IOCJIEHETO BBIYUCIEHHO-
ro 3HaYeHus, ITOOBI €ro HE MPUXOAWJIOCH BBOAWTH CHOBA [JIs MOCJIENO-
BATEIbHOCTY CBSI3AHHBIX Bhraucjienuil. OmHUM U3 peleHuii MOXKeT OBITH
HCIOJIF30BAHNE KAKOW-IM00 MEPEMEHHON, HAPUMEDP P, B Ka9eCTBE «IIpe-
Ieiymero» (previous) 3HaYeHHS.

K rnase 7

Onsa calc3a

9. TopaboraiiTe JIeKCHIECKUIT aHAIA3ATOP, YTOOBI OH JOMYCKAJ BJIO-
KEHHBIE KOMMEHTAPUH.

10. IIpegyoxure cnocobd nedararh pe3yabTaT BHIYUCIECHUN B 33/1aBa-
€MO¥ MOJIb30BATEIEM CHCTEME CUUCIICHUS.
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11. JTob6aBbTe B KaabKyadaTop nopa3panasie oneparuu U, NJIN, HE,
cioxenue o moayno 2. He 3a0yapTe, 9TO CTEK KAJBKYIITOPA XPAHUT BE-
ITECTBEHHBIC YNCJIa, a MOPa3pAJHbIE OI€PpAIUU ITOJIE3HBI JINIIHb JJI9 IEJIbIX.
O,IIHI/IM U3 BaAPUAHTOB MOXKET 6BITB BBIIOJTHEHUE MTOPA3PATHBIX onepaunﬁ
C IEJBIMH YaCTdMH YHCEJI.

K rnase 8

Ona calc4

12. Ilpensioxure crocob BOCCTAHOBIIEHHS B CTPOKE BBOZJA MPEIBILY-
IIer0 BBIPAXKEHHS C BO3MOXKHOCTHIO €r0 PEJAKTUPOBAHUS, YTOOBI HE IPH-
XOJMJIOCH, HAIIPUMED, IOBTOPHO BBOAUTE CJIOXKHOE BHIPAXKEHWE U3-3a CJIY-
gaiiHOM OmubKY.

13. IIpemocraBpTe OIH30BATENIO BO3MOXKHOCTD IPOCMATPHABATE CIIH-
COK OIpPEeEHHBIX B MPOIECCe PAbOTHI MMEH IIEPEMEHHBIX.

Ans calcda

14. B nanHOIl Bepcuu KAJIbKYJIATOPA JOIMYCTHMO IPUCBANBAHUE IPEIO-
mpeesIEHHBIM KOHCTAHTAM HOBBIX 3HadeHmi. Kak Obi Ber mopaboTasm
KaJIBKYJISTOD, YTOOBI 3aIPETUTH Ty BO3MOXKHOCTD?!

15. TopaboraiiTe GyHKIMIO peaM3anuu MaTEMATUIECKNX (DyHKIAHN,
9100l OHA BBINOJIHSAJIA IPOBEPKY OMUOOK PabOTHI MaTeMAaTHIeCKIX (PyHK-
Ui,

16. JobaBbre B KaJIBKyIATOP BBI30B BCTPOEHHOM  (yHKumMH
atan2(x,y) [id BBIYMCJIEHHUS BEJIMYUHBI yIVIA, TAHI€HC KOTOPOrO PaBeH
y/x. JobaBbre BCTpoeHHYH (byHKImI0 rand(), BEIPAOATHIBAIOILYIO CJIy-
gaiinpie BemecrBennsie aucaa B naTepsase (0,1). Kax mHeobxoqmmo u3me-
HUTH IPAMMATHKY, YTOOBI PA3PEUINTh HCIOIb30BAHNE BCTPOEHHBIX (QYyHK-
Uil ¢ Pa3HBIM YUCIOM APTYMEHTOB?

K rnase 9

Ons calch

17. Ilpu BeIOpaHHOM CHOCOOE XpaHEHHSI KOHCTAHT, PACIO3HAHHBIX B
BBIYHCJIIEMOM BBIPDAKEHWH, IAMATH HOCTENEHHO OyIeT «3aXJIaMiIaATHCI»
HEHYKHBIMU sS9YefiKaMy MaMaTH, He UMemuMu umeru. [Ipemmoxure coo-
€00 OYMCTKH NAMATU OT ITUX OE3BIMIHHBIX 3AMUCEH.

18. Cpenaiire pa3meps! CTEKa U IPOrPAMMHOM MAMSITH JUHAMAIECKU-
Mu, 9TO0BI Mg calch Bcerma xBaTano 00bEMa mMAMSTH, €CJIM TOJBKO €6
MOZKHO IIOJIy‘-II/ITI).

19. U3mennre calch Tak, 9TobBI WCOOIB30BATh B (QyHKIUH
execute() BMecTO BBI30Ba (DYHKIMH [0 YKA3ATEII0 HEPEKJIIOYATENH IO
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BuAy onepanuu. KakOBO COOTHOIIEHNE BEPCUH IO PA3MEPY UCXOILHOIO TEK-
CTa ¥ 1O BPEMEHU BHINOJIHeHnd! Kak npubiu3uTesbHO WX COMOCTABUTD 110
CJIOXKHOCTH Pa3BUTHS U NOAJEPKAHULA?!

K rnaee 10

Ons calc6

20. JobaBbTe B KanbKynaTOp oneparopsl if then else, for, break
u continue.

21. JobaBbTe B KaJbKYJIATOD JOTHIeCKHe BhIpakeHus && u | |.

22. JTobaBbTe it OTJIAKU K KAJIBKYJIATOPY CPEACTBO MEYATH CO3Ma-
BaeMBIX MAIlIMHHBIX KOMaH[ B NOHATHOH ¢opme.

23. BeeguTe B KaJIBKYJIATOP ONEpANVH HPHCBaWBaHWA u3 a3bika Cu
+=, == U T. I, & TAKXKe ONEPAIUN UHKPEMEHTA U JEKPEMEHTa ++ u —-.

24. Kak 661 Bel BBEIM MACCHBBI B SI3BIK KAJIBKYIATOPA?

25. JTopaboraiite omeparop print, 9ToOBI OH MO3BOJISUI HEYATATH Pe-
3yJIBTAT BBIYUCICHUN B 33/1aBaeMOil moIb30BaTeneM Gopme.

K rnase 11

26. Peanu3syiiTe OnHO W3 BO3MOXKHBIX JOIOJHEHUN K KAJBKYJISTOPY,
IpeJJIoKeHHOoe B riase 11.
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Mpunoxerue 4
KpaTkasi uctopmyeckas cnpaska

Onepamuonnas cucrema UNIX 6nuta cozmana B 1969 r. gna mammm-
vbl ¢pupmer DEC PDP-7. Cumraercs, uro cucrema Ovuia pa3paborana
K. Tomncornom npu mogmepzxkke P. Kanames, 1. MakWapos, . Ocanna u
. Putun. B 1970 r. cucrema ¢ momompio JI. Putum Obiia mepeneceHna Ha
PDP-11. [I. Purum Takxke pa3paboTaj U HAINKCAJI KOMIUJIATOD C A3BIKA
nporpammvupoBanusa Cu. B 1973 r. JI. Purum u K. Tomncon nepenucann
sppo OC UNIX Ha si3bike Cu, uTo obecneunsio cucreme BO3MOXKHOCTH Iie-
peHoca Ha Apyrue mwiar(OpMbl U MUPOKUN NMANA30H IPUMEHEHUS. BOJIb-
uryto poss B momyagpusanuu OC UNIX u ga3wika nmporpamvuposatus Cu
ceirpast B. Kepruran.

TenepaTop YACC cozman C. Ixonconom B 1972 r. Bmecre ¢ 3Tum re-
HEPATOPOM MOSBUJIOCH MOHATHE PAa3AeIbHBIX OMUCAHUN JJia 3aJaHUd TPH-
OPWUTETOB W Pa3PEIIeHUusd HEOTHO3ZHAYHOCTEH B rpaMMAaTHKE. ByKBaJbHO
YACC pacumdposbiBaerca kak «yet another compiler—compiler» (emé
OJH KOMIWJISTOP KOMIUJIATOPOB). Takoe CTpaHHOe Ha3BaHHE 00YCJIOB-
JIEHO TeM, UTO BO BPEMEHA ero pa3pabOoTKHU CYyIIeCTBOBAJIO YK€ JOBOJIBHO
6osbII0e uncso nomnobubrx nporpamm. Qmuaxo YACC okazasica ogauM u3
HEMHOI'MX, Oy IUBIINX MPA3HAHUE. JTO CBI3AHO MPEKIE BCETO C HCIOJIb-
30BaHUEM €ro KaK WHCTPYMEHTAJbHOrO cpeactBa B coctae OC UNIX.

T'eneparop LEX mepponauassuo Ob11 Hammcanr M. Jleckom. Ha mpak-
THKE OH MCIOJIb3yeTcs ropa3no menbine, ueM YACC, tak Kak B OOJBIIAH-
CTBE CIIy9aeB JIEKCUIECKUN AHAIM3ATOD, HAIMCAHHBIM BPYYHYIO, OKa3bIBa-
ercsd MHOrO KOMHakTHee W d(dekTuBHEe, YeM CO3MAHHBIA I'e€HEPATOPOM
LEX.

TenepaTropsr YACC u B menbiueit cremenun LEX ucnonb3oBamucs s
peanu3amuu MHOrux a3bIKOBBIX mporeccopoB UNIX, Bkirouas nepenocu-
bt komnmwiaTop Cu, npomeccopsr Ha [lackane, @oprpane 77, Pardope,
awk, bc, eqn u pic.

B nocnennee Bpems 6iarogaps pacupoCTPpaHEHUIO IPOrPAMMHBIX TPO-
nykToB GNU 60JbLIyI0 H3BECTHOCTH IIOJIY IHJ/IA AHAJIOTMIHBIE 10 HA3HATE-
uuio reHeparopsr BISON u FLEX.

IIporpamma MAKE cozmana C. @enpamanom. B UNIX ona mcmoss-
3yeTcs Ype3BBIYANHO IIUPOKO, ¥ HE TOJHKO JJI YIPABJIECHUS TPAHCIAINEN
nporpamMM. OHa € yCrexoMm HpPUMEHSIeTCs Ui JII0OBIX paboT, Tpebyrommx
CIIeZKEHUS 33 BpeMeHeM moaudukanuu (GHaiioB U UX 3aBUCUMOCTSIMH.

JlokyMeHTaIus Ha, BCE ONUCAHHBIE TPOrPAMMBI BXOAUT B COCTAB CIIPa-
BOYHOTO pykoBoacTBa mo UNIX.
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Mpunoxenune 5
ConocTtaBneHne KOMaHg, CUCTEM NPOrpaMMMUPOBaAHUS
Ha si3bike Cu OC UNIX u Turbo C 2.0 (OC MS DOS)
Ienpr0 maHHOrO NMPUIIOXKEHUS SBJISETCH YHOPSAOYEHHE CBEIECHUH O
TPAHCJLAIUHA IPOTPAMM, HATUCAHHBIX Ha, a3bike CH, B ABYX pacCMaTpUBae-
MBIX B KHUI'€ CHCTEMax nporpammupoBanusi. OpHa U3 HUX — CTAHIJAPTHAA
cucrema, pa3paborku nporpamm u3 cocraa OC UNIX. JIpyras — cucre-
ma nporpammvupoBanus Turbo C 2.0, npeagna3zHagenHas st pa3paboTKu
mporpamm B OC MS DOS. 3gech GyayT comoCcTaBIeHBI TOJBKO CPENCTBA,
PacCMOTpEHHBIE B KHHUTE.

leHepaTop nporpamMm cuHTakcu4yeckoro pasbopa

B OC UNIX stoT remeparop BbI3bIBaeTCH Jub0 KOMaHI0# yacc, Jin-
60 komaHJ0# bison. Bropas komMaHzIa 3amyckaeT OOHOBIEHHYIO BEPCHIO,
COBMECTHMYIO C NPEAUIECTBYIOIIEH, U MMEETCS HE BO BCEX DPEATM3AIUSIX
UNIX. Komanas! UMeOT CTaHIAPTHHIA HAOOD KiII04ell ynpaBieHU.

B OC MS DOS rernepatop 6bu1 cuenuansuo neperecén u3 OC UNIX
H 3amyCKaeTcs Ha BBINOJHEHHE KOMaHAO# yacc.exe. Kpome crammapr-
HOro Ha0Opa KJIIOYel, MMeeTcd KJI0Y yKa3aHud nyTd K airy mabioHa
CMHTAKCWYECKOrO aHaygm3aropa: -f.

lenepaTop nporpamm nekcmyeckoro pasbopa

B OC UNIX reneparop 3amyCKaeTcs Ha BBIIOJIHEHUE KOMAHIOH lex,
aubo flex. [locrenuas KOMaHIA TPUCYTCTBYET HE BO BCEX PEAIHU3AMUAX
UNIX. Komasapl ©MEOT CTAHIAPTHHIA HAOOD KIIIO9ei.

B OC MS DOS reneparop 6611 nepenecés uz OC UNIX u 3amyckaer-
Cs Ha BBINOJIHEHWE KOMAHZIOH lex.exe. K HabOpy CTaHZApPTHEIX KIIOYER
nobaBiieH K049 - s, HCIIOJIb3YEMBIH A1 YKa3aHud NyTH K (airy mabaoHa
CO37]aBAEMOr0 JIEKCHIECKOTO aHAJIU3ATODA.

Komnunstop ¢ sizbika Cu

B OC UNIX xoMnmigTop BBI3BIBAETCS KOMaHIOW cc. B mociemumx
peanuzamuax UNIX Bcé 6ombliee pacnpoCcTpaHeHNE TOIYIaeT APYroi KOM-
HOIISTOD, BEI3BIBAEMEIN KoMaHa0# gec. C TOYKM 3peHmd 33729, PacCMaT-
PHBAEMBIX B KHUTE, KOMIMJISTOPHI COBMECTUMBI IO KJIFOYaM YIPABJIEHAST U
npuHIUnaMm paborsl. JIjis BBIIOIHEHUS TPAHCIANUA HCXOJHON IPOrPAMMBbI
B OOBEKTHBIN KOJ MCHIOJIB3YEeTCs K9 —C.

B Turbo C 2.0 xomumisaTop 3amyckaercda KOMaHION tcc.exe. [dusa
[TOJIy9€HUS TOJIBKO OO'BEKTHOIO MOJYJISL TAKKE MCIOJIB3YEeTCS KJII0Y —C.
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PepakTop cBsizeii

B OC UNIX penmakTop cBszeit Ha3piBaerca link. Ho ma mpakTuke
ymo0OHee MOIB30BATHCA CBOMCTBOM KOMOmIATOpa Cu CaMOCTOATENHHO BBI-
3bIBATHh PEJAKTOP CBA3EH Juig mostydenns pabodeit mporpammer. 1o ymos-
JaHUIO pabodas mporpaMma momemaercsa B gais a.out. [ns ykazanus
SIBHOTO WMEHW pabodeil mporpamMmbl HCHOJIB3yeTCd Kiawd —o. Jljis mpu-
Mepa MOoKaxkeM COOpKY pabodeil mporpaMmsl U3 IBYX 0ObeKTHHIX (haiion
testl.o m test2.o0 ¢ mpuCcBOeHWEM HUTOTOBOIl IporpaMMme uMeHu test:

cc -o test testl.o test2.o0
win
gcc -o test testl.o test2.o

B Turbo C 2.0 pegakrop cBsizeii HocuT Ha3BaHuE tlink.exe m Tak-
K€ MOXKeT ObITh BBI3BAH ABTOMATHYECKH KOMIUIATOPOM tcc.exe. Ilo
yMos4gaHuio pabodas IporpaMMa IOJydaeT MMd, COBIAJAIONEE C HMEHEM
(Oe3 pacumpenusi) mepBoro MOLyJis B KOMaHAHOU crpoke. Jljis mpucsoe-
HUs NTOTOBOM MPOrpaMMe KOHKPETHOIO UMEHH MOXKHO HCIOJIH30BATH K0
-e. Ilpumep:

tcc -etest testl.obj test2.obj

IIpumep mcmop30BaHUS HEMOCPEACTBEHHO KOMAaHABI tlink.exe mo-
Ka3aH U OOBbSICHEH IPHU U3JIOKEHUH MATEPHAJIa B KHHrE, a Takxke B llpu-
aoxenun 1.

Vrunura MAKE

B obeux paccmMaTpuBaeMbIX CHCTEMAX HPOrPAMMHPOBAHUS YTHIINTA
3aIyCKAeTCsa ONMHAKOBOM kOMaHmoi: make (make.exe B Turbo C 2.0).
O6mumii npuHnUn €€ paboThl OMUHAKOB i 00enx cucrem. Ho, ecoim B OC
UNIX yrunura cHaOxKeHA OOIBIINM YUCIOM MPABUII HOJIYYEHUS IEJIEBBIX
daiinoB U3 UCXOAHBIX MO yMoadaHuio, T0 B Turbo C 2.0 Bce 3T mpasuna
MPOTPAMMUCTY TPUXOJUTCS 3AIMUCHIBATH CAMOCTOATEIbHO. [lo3TOMY BHI
daiina make-nporpamMmsl Jjig 3TUX CHCTEM TPOTPAMMHAPOBAHUS PA3JIUIEH.
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MpunoxeHue 6
Bo3moXkHble nCTOYHMKN NpuobpeTeHns HeobxoAMMOro
nporpaMmHoro obecneyeHus

BonapumacTBO MPOrpaMMUCTOB, MOXKEJIAMOMHUX HCIOIL30BATh B CBO-
el IPaKTUIECKOH AEATEIHHOCTH ONUCAHHOE B KHUTE MPOrpPaMMHOE 0bec-
mevyeHne, HABEPHAKA CTOJIKHYTCH C IP0oOsIeMOii, KOTOPYIO KPATKO MOXKHO
cHOpMyNIEPOBATEH TaK: «CYIIECTBYIOT JI BaPUAHTHI PACCMOTDEHHBIX HH-
CTPYMEHTAJIBHBIX CPencTB mporpammupoBanus mias Toit OC, B KoTopoit
OHM OOBIYHO pabOTarOT, U KaK MX MOXKHO IPHOOpecTH?».

IIpexxie Bcero oTMeTnM, 9TO 3TH CPEJCTBA B 0DSI3aTEIBHOM IOPSI-
ke npucyTcTByioT B o60it UNIX-mogo6uoit OC (FreeBSD, Linux, Solaris,
QNX u ap.). [Tosromy y mporpammucTos, paboraiomux B >tux OC, Hu-
KaKuX OpobJieM C IOJy4eHHeM [OCTYNA K MHCTPYMEHTAJIbHBIM CPeICTBaM
IPOrpPaMMHUCTa BO3HUKHYTDH HE JOJIZKHO.

K coxasienuio, 60JIBIIMHCTBO IPOrPAMMUCTOB HAIEH CTPAHBI BBIHY-
xknensl paborars B apyrux OC, g KOTOPBIX CaMO CyLIECTBOBAHUE CBO-
00JHO PACIPOCTPAHIEMOrO IEPEHOCUMOr0 KOMIIMIATOPA, ¢ a3bika Cu aBjis-
erca npoOsemoii. CylecTByomue CHCTEMBI IPOrPAMMUAPOBAHUAS SIBJISIFOT-
csa pa3paborkamu KOMMepUuecKuX (pupM, M 9aCTO CyLIECTBYeT AarKe Ipo-
6s1eMa IepEeHOCHMOCTH MCXOJHOTO TEKCTA MPOTPAMMBI ¢ TPAHCISATOPA Of-
HOM upmel HA TpaHCagTop apyroi. Kaxknaa dbumpma crpemurcs cHab-
JIATH CBOKI0 CHCTEMY MPOrPAMMHPOBAHUS HAOOPOM YHWKAJIBHBIX YTHJIAT,
KaKHM-TO 00pa30M «00er4aomux» NporpaMMHCTy Pa3paboTKy mporpam-
mbl. [lopa3uTenbHO, 9TO CPEAUM TUX YTUIUT MPAKTUIECKHA HET yTUJIUT,
npomenmux MEOroseTHIOW anpobarnuio B OC UNIX u mokasaBmmx CBOO
[0JIE3HOCTh. EAMHCTBEHHBIM UCKJIIOYEHMEM, [MOXKAJIYH, ABJISIOTCH YTHIIHA-
Tel make u touch. Ho u 3mech npuxoauTcs KOHCTATHPOBATH OrPAHUYEH-
HOCTh ¥ HECOBMECTHUMOCTH II0 BO3MOXKHOCTSM HX DeaTu3anuii pa3sHbIMA
dbupmamu.

He gaBnserca wckiaio4eHmEeM ® CHCTEMa NOPOrPAMMHPOBAHUI
Turbo C 2.0, na 6a3e xKoTopoit kak cucremsl nporpammuposanus giusg OC
MS DOS Benérca uznoxkeHue mMarepuasia B KHATe. BoO-IEpBBIX, 9Ta CH-
CcTeMa — KOMMEPUYECKWH MPOAYKT. BO-BTOPHIX, OHA BBIMYIIEHA (PUPMOi—
pa3paborumkoM B 1988 r. 1 K MOMEHTY BBIXOJA B CBET KHHUIH YK€ IaBHO
€0 He nopgepxkuBaercd. OmHAKO MaJiblii 00bEM, 3aHMMAEMBIA >TOH cu-
cTeMO¥ MPOrpaMMHPOBAHUS HA [UCKe, B HETPEOOBATEIBHOCTH K AlNapaT-
HBIM PECypCaM KOMIBIOTEPA AEJIAI0T €€ OueHb YIOOHOH I MOCTAaHOBKH
J1abOpaTOpHBIX paboOT, 9eM aBTOP W BOCHOJB30BaJjcsa. Cucrema mporpam-
muposanug Turbo C 2.0 6bu1a qONONEEHA TPOCTHIMEA (TOXKE JOBOJIBHO CTa~
peivu) Bepcusmu reseparopoB YACC u LEX, B pesynsrare wero moury-
9uIach Hemoxad ydeOHasi CHCTeMa IPOrPAMMHUPOBAHMS, yMENAOIIAsIcs
HAa OZHOM auckere M paboramiasa Ha JHO0M Kommboorepe Tuna IBM PC
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(maxe ma XT).

Jlnda mpakTUYecKuX Iesieidl mporpaMMupOBaHusS 0o0Jiee MOAXOAANAMA
OymyT Iapyrume BapwaHTBHI. lIpakTwuecku Bce OHM Oa3UPYIOTCA HA, CHU-
creme mporpamMupoBanus GCC, pacHpoCcTpaHsaeMo# CBOOOIHO B COOTBET-
crBuu ¢ Jlunen3meit GNU. IIpoekr GCC mepBOHAYaIBHO OBLI peaM30-
Bad Ha OC UNIX* u Bmocmencreum meperecér Ha OC MS DOS, 0S/2,
Windows 95/NT. Bce peanusanuu coBMecTHMBI 10 6a30BOMY HabOpy yTH-
JIAT ¥ UCXOAHOMY TEKCTY TPAHCJIUPYEMBIX HIpOrpaMM (B HEKOTODPBIX PeaJiu-
3audgdx €CTh CHeIII/IaJII/IBI/IpOBa.HHbIe YTHIINUTHI pa.CIHI/IpeHI/IH BOBMO)KHOCTeﬁ
0OC). Bce peanm3anuu paCIpOCTPAHLIOTCS CBOBOIHO B COOTBETCTBUH C JIn-
nensueit GNU. Bce peanu3anuu no3BosgioT pa3pabaThiBATh MPOTPAMMEI,
3aIyCKaeMble U3 KOMAHIHOM CTPOKHU. B OTIENBbHBIX peann3anusax IPUcyT-
CTBYIOT YHUKAJbHBIE OUOIMOTEKH, OTPAKAIOIINE SKPAHHBIE BO3MOXKHOCTH
koukperHOH OC. [Iporpammel, pa3pabOTaHHBIE B OJHON M3 PEAIU3AIMIA C
HCIOJIB30BAHUEM TOJIBKO CTAHJAPTHBIX BBI30BOB OMOIMOTEK, MOTYT OBITH
npakTHIeCKu 0e3 M3MeHeHnH OTTPAHC/IMPOBAHLI HA J1000# 1pyroi peasu-
3amuu. Jlrobas ©3 OMMCAHHBIX peaju3anuil JOCTYyHHA depe3 Anonymous
ftp mo cerm Internet.

IlepBasi m3 mpegaraemerx peaju3anuii HocuT HazBanue DJGPP u
npenaa3HadeHa uckiaounTensHo mig OC MS DOS. Eé moxuO B3gTh 1O
azpecy

ftp://grape.ecs.clarkson.edu/ " ftp/pub/msdos/djgpp/
OTa CUCTEeMa MPOrPAMMUPOBAHUS TO3BOJISAET MOJYIUTh PADOYIUe MPorpam-
mb1, ucnonagemsie Ha MS DOS nox ynpassiennem Tak HA3bIBAEMOro pac-
mmpurena G032.

Bropas peamm3anusa m3BecrHa mox 0600mEHHBIM HaszBanumem EMX
GCC (wnm npocro EMX). Eé anpeca B cern:

ftp://ftp.leo.org/pub/comp/os/os2/leo/gnu/emx+gcc/
ftp://ftp-o0s2.cdrom. com/pub/os2/emx09d/
ftp://ftp-os2.nmsu.edu/pub/os2/dev/emx/v0.9d/

Tlone3nyro mHGOPMANUIO O PACIOIOXKEHUHN JOMOJHUTEIHLHBIX OUOIHOTER
MOXKHO mojIy4uThb u3 ¢aiina README.DOC, KOTOPBIH MOXKHO HAUTH IO HEP-
BOMY afpecy.

s sToit peanm3anuu norpedyercs oraenpHas yruinta make. Peko-
Mmenayerca dmake 3.8, KOTOPYIO MOXKHO B34Th IO aJpecaM:

ftp://ftp.leo.org/pub/comp/os/os2/leo/devtools/utils/
ftp://ftp-o0s2.cdrom. com/pub/os2/dev16/

Peanmzamua EMX no3Bosger nosygars pabodume mporpammsbl, KOTO-
pBIe OXMHAKOBO xopowo (6e3 meperpanciaanun!) pafoTaOT mOJ yHpaB-
seamem OC OS/2 m MS DOS ¢ ucnosp30BaHueM CHENUAIBHOTO IpaiiBe-

* Komkpernyio Bepcuto UNIX aBTop ykazaTh 3aTpymaHAETCS.
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pa emx. Ilpw HajaWuuym CrenmajasLHOrO ApaliBepa rsX STH HPOrPAMMBI Pa-
6orocnocobust 1 8 OC Windows 95/NT.

Tperba peamuzamusa pa3paboTaHa cmenuaabHO I OKOHHOM OC
Windows 95/NT. Ona wocur nasBaume «IIpoekt Cygwins. OTnnuntens-
HOH OCOGEHHOCTBIO IPOEKTA SIBJISIETCH MPEJOCTABJIEHAE HE TOJIBKO CTaH-
JapTHON cucreMbl nmporpammupoBanus GCC, HO u Habopa HambOJee ymo-
tpebutenpunx yruaur OC UNIX, Bkiarouaa mHTEpPHIpETATOp KOMAHIHON
CTPOKH, a TaKXKe CIIeIUAJIbHBIX OubInoTeK noaepKKu rpadhuaecKoro uH-
repdeiica.

IIpoexkT mmeer B ceTn MHOXKECTBO 3€PKAJI, IOITOMY 3€Ch IPHUBEIAEM
aJpeca TOJIBKO OCHOBHBIX cepBepoB. [aBHEA ftp cepsep:

ftp://go.cygnus.com/pub/sourceware. cygnus.com/cygwin/
T'naBuas crpanuna WWW cepsepa mpoekTa:
http://sourceware.cygnus. com/cygwin/
CrpaHuna €O CIenuaybHON TEXHUYIECKOH mH OpManmei:
http://www.cygnus.com/pubs/gnupro/

B 3akirouenne aBTOp XO4YET HPEAYIPEIUTDH IUTATENEH, 9TO He HUMeJ
BO3MO2KHOCTH IIPOBEPUTH BCE YKA3aHHBIE 3/1€Ch anpeca Internet ma cymre-
CTBOBAHNE UX K MOMEHTY IIOITOTOBKY KHUTH K meuatu. C apyroit CTOpoHSI,
KaK yKe OBLJIO OTMEYEHO, MHOTHE CEPBEPHI B CETH UMEIOT CBOM 3€PKAJIa MO
apyruMm aapecam. Ilosromy, eciau Kako#-aubO agpec HE OTBEYAET, MOXKHO
monpoboBaTh HANTH ¢ MOMOLIBIO IOMCKOBBIX CHCTEM aJPECa APYTHX CEPBe-
POB, COZEPIKAIMX HYKHOE IPOrPAMMHOE ODeCIedeHue.
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AndaBuTHbIA yKa3aTenb

Yka3arTesnb 0XBaTHIBAeT BCE IVIABBI y4eOHOro mocobusi, a TakKe BBe-
JeHVe, 3AK/II0YEHNE, BCE MPUJIOXKEHWS W YACTUYHO CHUCOK JINTEPATYPHI.
Tepmunsl, 0603HaYaEMBIe AHIVIMIACKUME OyKBAMU, IPUBEIEHBI B YIIOPSI0-
YEHHOM IOPSIIKE B KOHIIE YKA3aTe/Isd, IPAIEM CHATAJIA JAOTCI COCTABHBIE
noHgATHd, HanpuMep make-mporpaMma, a 3aTeM YUCTO AHIIIUACKHE, HA-
npumep YACC. Ilpu ynopapodmBaHuU AHIUACKOW 9aCTU yKa3arTeis HE
JIeJIaeTCA PA3JIU9Ins MEXKIY IPONMCHBIMYU U CTpOYHbIMU OykBamu. Kpome
TOrQ, HE YYATHIBAIOTCS CHMBOJIBI TPOTEHTa (%), TpeABapsIOmue CI0Ba-
qupekTuBbl (Hampumep %left).

B cuny rexaumueckux ocobenHocTel hopmara BEPCTKH CCHLIKA HA, -
PEKTHBBI, OMEPATOPHI, KJIOUEBBIE CJIOBA, W T. II. B JIMCTUHTAX MPOTPaMM,
MPUBEIEHHBIX B KHATE, MOTYT OTJINYATHCH OT YKA3aHHBIX HA, OJHY CTPaHU-
ny Bmepén wiam Has3axm. Jlyis CCBUIOK, OTHOCSINUXCH K MPUJIOXKEHHIO 1, 3TO
OTKJIOHEHWE MOXKET OBITh 3HAUUTEIbHEE, TAK KAK CCHIJIKA BBICTABJIEHBI HA
HA4YaJjI0 JUCTUHIOB (hailioB, ComepKaIUX agpecyemMble 00bEKTHL.

A AmaymuzaTopa JIEKCHYECKOTO MOZYIIb,
ATIT 17 cm. Mozysib neKCH9eCcKoro aHaIn3a-

. T
ABTOMaT KOHEYHBIU JETEPMUIHUPDOBAH- opa

HBIA, cm. [leTepMUHIPOBAHHBIN KO-
HEYHBIH aBTOMAT

AnmanmuzaTopa JIEKCHYECKOr0 COCTOS-
uusd, cm. COCTOAHUSA JIEKCHIECKOTO

ABromarmzausa apXuBMpOBaHUS 713 aHaj3aTopa

ABTOM&THB&HHH pa.6o'r B CHCTEMe 6, AHaJmsaTopa CHHTAKCUYECKOr'0 MO-

59, 66, 69, 73 AYJIb, CM. MO}IyJ‘IL CHUHTAKCHIECKOro

ApromaTuzarus c6opku pabogeit mpo- aHaIM3aTOpPa

rpammer 6, 64, 66, 67, 69-71, 73, AHaII3aTOpPa CHHTaKCHIECKOTO COCTO-

85 aaud, cm. COCTOAHMS CUHTAKCUYe-
Apromarubie rpammaTuku 10 CKOTO aHAJIN3aTOPa
Aapeca CcepBepoB Internet 1657 166 AHaJmsaTopa CHUHTAKCHUYIECKOIr0 THUII
Andasur 8 cTeKa, cm. THm cTeka CHHTaKCHde-
Amamuz mexkcuueckuit, cm. Jlexcude- CKOTO aHAIN3aTOPa
CKUH aHAIN3 ABamu3aTOpOB IIOCTPOEHUWS TEOPHS,
Ananusza meronsr, cm. Metons: anajm- cm. Teopus mocTpoenms amaIu3a-
3a TOPOB
Apamus cumrakcwueckmit, cm. Cun-  Apudmermgeckme omeparmuu 41, 110,
TAKCIIECKUH aHAJINA3 155, cm. maxowce BunapHbie omepa-
AHanu3aTop JIEKCUYECKWH  «Bpyd- o
HyO», cMm. Jlekcmdeckmii amajmza- Apudmernaeckux BHIPAXKEHUN HA3BI-
TOP «BPYYHYIO» K#, cm. fA3bIKpM apudmeTmuecKux
Anaymsarop Jexkcwaeckuit mpocTeii- BBIPaXKEHUH
mmmit, cm. Ilpocrefimuit nekcmue-  AccommarmsrocTs 13, 19, 20, 26, 42,
CKUil aHaJIM3aTOD 48, 155
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b

BH®, cm. Dopma Bsxyca-Haypa
Be3 orpamwuenwmit rpaMmMaTHKm, CM.
I'pammaTuku 6e3 orpaHwdeHni
Beckomeunas pexypcus 13
Bubnunorekn UNIX crangaprTHbiE, CM.
Crangaptaeie 6ubamorexku UNIX
Bunapnsie onepanuu 20, 25, 155

B

Beoma crammapTHOro mepeHampasiie-
Hue, cm. llepeHampasiieHve CTaH-
AAaPTHOT'O BBOAA ¥ CTAaHOAPTHOTO
BBIBOZA

Benenwne Bepcuit kampkynaTopa 44,
49, 55, 58, 62, 71, 79, 85, 94, 98,
99, 118

Bepcuit xanbkyndaTropa BemeHWE, CM.
Benenue Bepcuit KabKyIgaTOpa

BemecrBennoro mepenosHennsa omub-
Ka, cm. Omubka mepenoHeHns Be-
L[ECTBEHHOT0

Bemecrsennrie uncya 14, 21, 42, 53,
56, 75, 78, 155, 159

Bmoxenna rpammarux 11

Bioxennbie kommentapuuz 83, 156,
158

Bryrpennutt popmar xpaneHuns gucsa
42, 43, 75, 78, 83, 155

Bo3Benenna B cremeHb omepamnyd, cM.
Omneparnus BO3BEIEHUS B CTEMEHD

BoccramoBnenne mocse CHHTaKCHYUe-
ckoit ommmubku 27, 50, 51, 54, 159

Bocxomammit metom 11

BOCLMepH‘IHaH CUACTEMA CYHUCJIICHUA
33, 75, 80, 83, 155

«Bpyunyro» nekcudeckuil aHaIM3a-
TOp, cm. Jlekcmaeckmii aHAIN3aTOP
«BPYYHYIO»

Berpoennsie makpomnapamerps make-
nporpammbr 68, 73

Bcerpoennnie pyukmuun 6, 87, 96, 97,
101, 155, 159, cm. maxorce Berpo-
€HHBbIE (DYHKITUH C PA3HBIM YHCJIOM
apTyMeHTOB
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Berpoennsie pyHKIMY ¢ pa3HbIM HHC-
oM aprymeHTOB 159, cm. makorce
Bcerpoenuvie pyskmmm

Berpoennbix  ymkiumit nMena, cm.
mena BCTpOeHHBIX ByHKITUH

BxoamHoro moroka CKaHMpPOBaHUE, CM.
CKaHMPOBAHME BXOTHOTO IIOTOKA

Bxogmoit morox 14, 15, 18, 20, 24, 27,
28, 30-32, 35-40, 43, 45, 55, 61, 75,
78, 82, 86, 92, 123, 155

Bxommoit a3mx 3, 30, 41, 42, 67, 83,
123

Bribopounas Tpaucaamua 59, 65

BrisBog menouku cumposios 8, 9, 11

Brisoma mpasmita, cm. IIpaBusia BeIBO-
Ia

BriBoga crarmapTHOro nmepexanpasie-
Hme, cm. llepeHampaBieHme cTamH-
JAPTHOTO BBOJA ¥ CTAHIAPTHOTO
BBIBOZA

Brimosnerne MammHHOM IpOrpaMMbl
6, 99, 102, 104, 107, 109, 110,
cm. makoice VHTepmperarma ma-
IMUHHON IIPOTPaMMBbI

Bripaxenuit apudMeTUIeCKUX I3BIKN,
cm. S13pIKM apudMeTHIECKUX BHIPA-
KeHui

Bripaxennit kaapKyngaTop, cm. Kamb-
KYJIATOP BBIPAXKEHUH

Bripaxenua na TgX’e 120

BripaxkeHns HENPaBMJIBHO BBEOEH-
HOr0 PeSAaKTHPOBaHWE, CM. Pemak-
THPOBAaHWE HENPABUILHO BBEIEH-
HOIO BBIPAYKEHUS

Bripaxenusa perynapaee, cm. Pery-
JISIDHBIE BBIPAKEHUS

Bripaxenusa cmbici, ¢m. CMBICT BBI-
pakeHus

Bripaxenus co ckobkamu 11, 12, 14,
41, 42

Bripaxenuii BBIUMCIIEHNE HENOCPED-
CTBeHHOe, cMm. HemocpencreeHHOE
BBIYNCJIEHVIE BBIPAXKEHWH

Bripaxenusa omepaszsi, cm. Omnepan-
OBl BBIDAKEHUS



Brruucsienve BhIpaxkeHU# HeNOCpen-
CTBEHHOE, cMm. HemocpencTeeHHOE
BBIYHCJIEHUE BHIPAYKEHIMH

Boruncienue pgjmHBI TAOIHIBI  KOH-
craat 96

Brruncsienne onpeneéHHOTO MHTETpA-
ma 119, 156

Breraunciaenue — Tabmrie
dbyukmmu 119

Borumcaennit mopsmok, cm. ITopamokx
BBIYVCJIEHMH

r

TerepaTop mporpaMM JIEKCHIECKOTO
pas6opa 3, 16, 30, 76, 79, 85, 162
T'emepaTop mporpaMM CHHTaKCHIECKO-
ro pasbopa 3, 16, 17, 30, 70, 76,
162

I'pammaTux BOXkeHHs, cm. Bioxke-
HHUYd I'DaMMATHUK

T'pammaTvk  kmaccudwmranus, cm.
Knaccudukarusa rpaMmaTuk

I'pammarux Teopus, cm. Teopusa
TrpaMMaTHUK

I'pammaruxa 8-14, 17-19, 22, 25-27,
41, 43, 49, 92, 100, 115, 155, 159,
161

I'paMmmaTvKa JI€BOpEKYypCHBHAL, CM.
JleBOopekypcuBHAA rpaMMaTHKA

I'pammaruka HeOOHO3HAYHAA, CM.
Heommo3naunas rpaMMaTrka

TI'pammaTuka oguHO3HAYHAA, M. OmHO-
3Ha4YHAd I'PAaMMAaTHUKa

I'pammaTuka mpaBopeKypCHBHALA, CM.
ITpaBopekypcuBHas rpaMMaTIKa

I'paMMmaTVKu aBTOMATHBIE, M. ABTO-
MaTHBIE TDaMMAaTUKN

I'pammaTuxu 6e3 orpanngenwmit 11

T'pammaTuku 3amaHue, CM. 33JaHNE
rPAMMATHKY

FpaMMaTHKH KOHTE€KCTHO 3aBUCHMBIE,
CM. KOHTeKCTHO 3aBHUCHUMBIE TI'DaM-
MAaTUKH

I'paMMaTUK¥ KOHTEKCTHO CBOOOLHBIE,
cm. KorTekcTHO cBOOOIHBIE Tpam-
MATUKN

3HAYCHUH

I'paMmaTVKy HA9AIBHBIA CHMBOJI, CM.
HavanapHbIl CHMBOJI FPAMMATHKHR
I'pammaTuku perynapasre, cm. Pery-

JIIPHBbIE TPAMMATHUKY
T'padura dyHKIME mOCTpOEHWE, CM.
TTocrpoenne rpacduka dyHKIwI
I'pynnuposarwue oneparopos 110, 156

A

JIBomuHas cucreMa caucjeHus 75, 83,
155

HeiicrBue cemanTmaeckoe, cm. Ceman-
THYECKOe JeiicTBUe

HetictBus make-iporpammer 66, 67,
71, 72
HetictBug nma mpasui  22-24, 26,

27, 42, 52, 54, 92, 100-102, 109,
112, 115, cm. maxoice [eticTBus
Iy GparMeHTOB IIPaBUJI

HefictBus nma (parMeHTOB IIPABUII
23, 24, 115

HeiicrBua o ymosrganmio 17, 24, 26,
36, 163

Hekmapamusa nMéH yekceM 19

Hekpemenra onepanun, cm. Oneparun
MHKPEMEHTA ¥ JeKPEMEHTA

Henenns Ha HOJIb omubKa, cm. Omubd-
KA [IeJIEHUS Ha HOJIb

Hepeso pazbopa 11-13

JleTepMUHUPOBAHHBIM KOHEYHBIM aB-
Tomar 30, 37, 75

Hxoncon C. 161

Hwuajorosas cucrema 41, 76, 155

Huasoroseiit naTepnperarop 155

Hupextusa jleft 20, 26, 41, 46, 48,
56, 59, 90, 100, 112, 124

JupekTtusa jnonassoc 20

Hupexrusa jprec 20, 25-27, 49, 57,
61, 92, 101, 114, 125

Hupextusa %right 20, 56, 59, 90,
100, 112, 124

Iupextusa %4START 35-37, 40, 80,
125

Jupexktusa jstart 21

JupekTusa jtoken 19-22, 26, 28, 41,
46, 48, 56, 59, 90, 98, 100, 112, 124
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HupexTusa Jtype 22, 28, 56, 59, 90,
124

JupexTusa %union 21, 22, 28, 56, 59,
90, 98, 100, 112, 124

HupekTusbl mpenporeccopa Cu 19,
34, 41, 42, 48, 49, 56, 59, 61, 64,
76, 77, 80, 90, 94, 100, 112

Humna uneatudukaropa 15, 87, 89

Jgimesr TabiIAnbl KOHCTAHT BBIYKCIIE-
HUe, cm. BorawcieHwe mywHBI Ta-
6JIUITEI KOHCTAHT

HpaiiBep emx 166, cm. maxowce Pea-
gm3aruas EMX

Hpatisep rsx 166, cm. maxowce Pea-
nau3amua EMX

3

3aBucumoctu B make-mporpamMmax mo
ymoraammio  68-70, 79

3asucumoctu daiios 65-72, 79, 108,
117

3amanue rpammaTuku 8, 9, 11

3agaHue mocaeqoBaTeIbHOCTER 25

3amanue CIuCKoB 25

3amanve yHapHBIX omeparmit 20, 25,
26, 48, 49, 158

Samanue a3pka 8, 9, 11, 12, 41, 42

Sanucu ¢dopma mubukcuag, cm. Un-
dukcHag dopma 3anmucu

3anucu popMa KoMnakTHas, cm. Kom-
nakTHad (GopMa 3aIucu

Sanucu ¢opma mosbckag, cm. 11osb-
ckasg (opma 3ammcu

Sanucu ¢opma mnocrduKcHaL,
Ilocrdurcuas dpopma 3ammcu

Sanuck MMEH NPONUCHBIME OyKBaMH
9, 19

3anuce nMEH cTPOYHBIMU OykBamu 9,
19

3anuch mOCTGUKCHAS CHCTEMBI CIHC-
nerus, cm. llocrdukcHaa 3ammch
CHCTEMBI CUUCJIEHUS

3anoMuHAHWE MOCIIESHETO BHIYHCIIEH-
HOro 3HadeHHs 158

Suaxu onmepammit 9, 10, 42, 48, 56, 115

3uagenwue nekcemnr 21, 28, 43, 82

CM.
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3HaYeHME HETEPMUHAJIA, OIpPEeJise-
Moro mpaBmiaoMm 24, 112, 115

3uadgenne TrepmuHaia 96, cm. makoice
3HaveHue JIEKCEMBI

3uadeHnil CTEK CHHTAKCUIECKOr0 aHA-
nm3aropa, cm. CTek 3HAYEHUN CHH-
TAaKCUIECKOT0 aHAJIN3aTOPA

3uadeHnt (YHKIMYM BHEIYUCJIEHUE Ta-
Osmitel, cm. Beraucienwme Tabmirst
3HaYEeHUH (DYHKIH

3HaYEHNST TIOCJIETHETO BBIYUCJIEHHO-
ro 3aIIOMUHAHUE, CM. 3AIIOMUHAHIE
[IOCJIEHETO BBHIYWCIIEHHOTO 3HAYE-
HUS

n

Upentudukaropa guuna, cm. muHa
naeHTHdUKATOPA

Npentuduraroper 14, 15, 19, 25, 28,
34

Uepapxua Xomckoro 10

Wwmena BcTpoenubix dymrmumit 9698,
155

Hmena mepeMeHHBIX IPOM3BOJIBHOM
amuesl 6, 87-89, 92, 93, 155

Mmena npenmonpenes€HHBIX KOHCTAHT
95, 156

Nmén nekcem mekmaparusa, cm. [e-
KJIapanusa MMEH JIeKCeM

Imén mepeMeHHBIX CmmCOK, cm. Crm-
COK MMEH IePEMEHHBIX

Nunnmanuzanysa perucTpoBeIX IEpe-
MEHHBIX HadaJjibHad, CcMm. Hagamas-
HAad WVHUIHAJIN3ANNS PETUCTPOBBIX
IIepPEMEHHBIX

MukpemenTa omeparnuu, cm. Omepa-
LV THKPEMEHTA, U JEKPEMEHTS

HNucTpymeHTaANBHEBIE CPEACTBA IIPO-
rpammucta 3-7, 13, 16, 17, 41, 48,
94, 123, 161, 164, 167

Nurerpana ompenesiéHHOr0O BbIYUCTIE-
HUE, CM. BBIYWCIeHVE OIpenesEH-
HOTO MHTErpaJja

WurepmperaTop AOuajIoroBBIH, cM.

JnasioroBhI# MHTEPIPETATOD



Wurepuperanua 14, 16, 66, 99, 104,
120, 121, 155, 156, 166

NHuTepnpeTanusa MamuHHOM IpOrpaM-
mer 99, 100, 102, 104, 105, 120, 121

Nudukcuaa dpopma 3amucu 13, 14

WcnonszoBamme tlink 71, 73, 79, 94,
133, 153, 163

Wcxomuoro Tekcra cTrpoku, cm. Crpo-
KU UCXOIHOTO TEKCTa

Wcxommpie TeKCTH mporpaMM KajlbKy-
nsaropoe 46, 124, 135

Ucxomurpte ¢atimer 59, 64-68, 71, 73,
76, 79, 94, 121, 163

K

Kampkynarop Beipaxenwmii 6, 41, 123,
155

Kampkynaropa BeIpaXkeHHit 93BIK, CM.
A3BIK KAIbKYIATOPa BBIPAXKEHMH

KanbKynsaTopsl SKDaHHBIE, CM. JK-
PaHHBIE KAJIBKYJIATOPHI

Kanmageit P. 161

Kepuuran B. 161, 167

Knaccudukarua rpammarux 10, 11

Kirouesrie ciiosa 14, 15, 20, 28, 115-
117

KiroueBrix cios Tabimma, cm. Tabmau-
118, KJIFOYEBBIX CJIOB

Kommposanme mexcem 15, 20-22, 24,
28, 43, 56, 57, 61, 75, 76, 78, 98

Komnposanme mamuaabix koMans 99,
100, em. maxorce P-xon,

Kozpr coobmenutt 06 ommborax 50, 51,
55, 84, 85, 89, 90, 92, 108, 128, 140,
157, 159

Komang MammHHEBIX KOOQUPOBAHUE, CM.
KommpoBaHne MamuHHBIX KOMaHT

KoMmana MamuHHBIX mmedaTb, cm. lle-
9aTh MAIIMHHBIX KOMAaHT

Komangnas crpoka 41, 66, 68-71,
123, 163, 165, 166

Komannsr korduryparmuu 3, 123

Komanapr MammHHOM omepasabli, CM.
Onepanapl MAMIMHHEON KOMAHIBI

Kommenrapues ynanenne, cm. Ymase-
HIe KOMMEHTaPUEB

KommenrTapuu 15, 35, 37, 38, 40, 51,
76, 80, 83, 156, 158

KoMmmenTapumu Bnoxennsre, cm. Biro-
JKEHHBIE KOMMEHTAPUN

KomnakTraa ¢dopma zammen 10, 23,
36

Kommunarop B o6bekTHBIN Koz 121,
122

KOMHI/IJIHTOp KOMITUJIATOPOB
161

Komnmnarop pecypcos 4

Komnunaropsr 3, 4, 16, 17, 69, 70,
121, 122, 161, 162, 164

Kommumnamma 14, 66, 69, 99, 167

Kovmnunamua wa mammmy 6, 99-101,
cm. maxkorce Ilpocras mamuaa,

Koucramrer 15, 20, 83, 84, 87, 92, 95,
99, 101, 102, 156, 157, 159

KoucTanT nepesasa CHHTaAKCHMIECKOMY
aHaym3aTopy, cm. llepemada KoOH-
CTaHT CHHTAKCHUIECKOMY AaHAJIA3a-
TOpY

KoucranT npemompenenéHHBIX mMe-
Ha, cm. MeHa mpemompemesiéHHbIX
KOHCTaHT

KoucramT Tabmumna, cm. Tabmwa koH-
CTaHT

3, 186,

KoucTanT TabIUIbl BEIYUCIICHUE IJIU-
HBI, c(M. Beraucienue gyuse: Tabiu-
LBl KOHCTAHT

KOHCTaHTBI TPENOIPENEEHHBIE, CM.
IIpenonpemenéHable KOHCTAHTBL

KOHTEKCTHO 3aBUCHMEBIE MDAMMATUKA
11

KonTekcTHO €BOOOAHBIE IDAMMATHAKA
11, 17, 22, 26

KOHTDPOIB 32 OIIpeneaéHHOCTHIO PErH-
CTPOBBIX TIepeMeHHBIX 58, 158

KouTposns Tunor jekcem 22, 24, 56

Koudwuryparmu xomamger, cm. Ko-
MaHIBl KOH(MUTYpALT

Koudmukr reduce/reduce, cm. Kon-
dmmkT cBépTKa/CBEPTKA

Kondnukr shift/reduce,
daukT cxBur/cBéprka

cm. Kon-
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Konduukr ceéprka/ceéprka 17, 18,
20, 25, 26

Kondumukr casur/ceéprra 17, 18, 20,
25, 26, 115

KoH(}IUKTOB pa3pemieHus NpaBUIIA,
cm. IlpaBmma pa3pemeHnss KOH-
GIuKTOB

Konma ¢aiina obHapyxeHne jgexcude-
CKUM aHaam3aTopoM, cm. O6HApyY-
keHme KOHIA (afina JekcmaecKkum
AHAJIN3ATOPOM

JI

JleBoacconmaruBuble oOmeparmu 13,
42, 155

JleBopekypcuBHag rpamMmMaTuka 13

JleBopekypcuBHbIE TpaBmiia 25

Jlekcem xomupoBanme, cm. Komuposa-
HUE JIEKCEeM

Jlexcem mpmoputeTsl, cm. IIpmopure-
ThI JIEKCEM

Jlekcem pacmo3HaBaHme, cm. Pacmo-
3HaBaHUE JIEKCEM

JlekceM THIIOB KOHTpPOJB, cm. KoH-
TPOJIb TUIIOB JIEKCEM

Jlekcem TumoB HOMepa, cm. Homepa
THUIIOB JIEKCEM

Jlekcema DATA 41-43, 46-49, 52, 56,
57, 59, 61, 75, 77, 80, 90, 93, 98,
100, 102, 112, 124, 125, 135, 137

Jlekcema error 21, 27, 54, 56, 59, 90,
100, 112, 124, 135

Jlexkcema FUN, cm. Tepmunag FUN

Jlexcema UNARYMINUS 26, 48, 49, 56,
59, 90, 100, 124, 135

Jlekcema VAR 56, 57, 59, 61, 77, 80,
90, 92, 93, 98, 100, 112, 115, 124,
125, 135, 137

Jlekcemsr 14, 15, 17-24, 26-28, 32,
36, 39, 42, 43, 56, 57, 61, 75, 76,
78, 80, 82, 83, 92, 98, cm. maxkoice
TepMuHAIBLHBIE CUMBOJIBL

JIekceMbl
JIEKCEeMBI

Jlekcwueckwuit amayms3 14, 17, 35, 61,
76, 80

3HAYEHUE, CM. JHAYEHUE

Jlexcuaeckuil aHAIN3ATOP «BPYYHYIO»
6, 17, 42, 49, 51, 55, 57, 61, 75, 77—
79, 161

Jlekcudeckuil aHaIM3aTOP IIPOCTEH-
muit, cm. Ilpocrefimmit mnexcmdae-
CKUI aHaJIM3aTop

Jlexcuueckuit pazbop 3, 15, 35

JlekcuuecKuM aHaIM3aTOpOM OOHAPY-
xenue KoH@a datina, cm. O6HAPY-
JKeHUe KOHIa (aiija JIEKCHIeCKUM
aHAJIN3aTOPOM

JlekcmaecKuUxX mPOCTHIX AHAJIN3ATOPOB
IIpenMyImecTBa, cm. IlpemmymecTsa
NPOCTBHIX JIEKCUYECKUX AHAJIM3ATO-
pos

Jlexcugeckoro aHaJIM3aTOpa MOLYJIb,
cm. Mozysib 1ekCH9ecKoro aHaIn3a-
TOpa

Jlexcumdgeckoro aHaIM3aTOPa COCTOS-
Hust, cm. COCTOSHUS JIEKCHIECKOTO
aHAJIN3aTOpPa

Jlexkcugeckoro pasbopa remepaTop
mporpamM, cm. lemepaTop mpo-
rpaMM JIEKCUYECKOro pasbopa

Jlexkcumaeckoro pasbopa IPOrpaMMebl,
cm. IIporpaMMBbr JIEKCHIECKOTO pas3-

6opa
Jleck M. 161
Jlurepamer 14, 15, 19-23, 26, 42, 43,

cm. makoice TepMUHAIBEHBIE CHMBO-
JIBI

JIunensua GNU 16, 165, cm. maxorce
GNU

Jlormueckue omeparuu 10, 110

M

MaxkWnpoit ZI. 161

Makponapamerp $& 71, 73, 79, 133,
153

Makponapamerp $.
153

Makponapamerp $< 68

Makpomapamerp YFLAGS 70, 94

Maxkpomapamerpsr 66, 68, 70, 71, 73

71, 73, 79, 133,
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Maxkpomapamerpsl make-mrporpaMMel
BCTPOEHHBIE, CM. BCTpoeHHBIE Ma-
KponapaMmerpsl make-mporpamMmer

Maccussl B ga3bIKe KaJbKynaTopa 160

Maremarugeckmne byukimmm 87, 96,
97, 119, 155, 158, 159

MaremaTuaecknx ¢pyukImit 06paboT-
Ka ommboxK, cm. Obpaborka omubox
MaTeMaTHIecKuX pyHKImit

¢ Marpumamu pabora, cm. Pabora c
MaTpPHIIAMHA

Mamwuaa mpoctad, cm. IIpocras ma-
IIIHHa

Mamuna crekoBad, cm. CTekoBasg Ma-
IIMIHHa

Mamwmanaa xomagma add 100, 101,
104, 106, 112, 135, 141, 142

Mamunnas koMaHza assign 100,
101, 104, 107, 112, 135, 141, 142

Mammuunas komangma div 100, 104,
106, 112, 135, 141, 142

Mamuanag koMaHza eq 112, 117,
135, 141, 142

Mammuunag komagga eval 100, 101,
104, 108, 112, 135, 141, 142

Mammuunas komagga fval 100, 101,
104, 108, 112, 135, 141, 142

Mamuunas xkomanma fwhile 110
112, 135, 141, 142

Mamwunnaa komasma ge 112, 117,
135, 141, 142

Mamwunnas xomasma gt 112, 117,
135, 141, 142

Mammuunag komanma le 112, 117,
135, 141, 142

Mammuunas komamma 1t 112, 117,
135, 141, 142

MampHHag KOMaHZa mMPOP, CM.
@Oyukmusa mpop ()

Mamuanaa xomagma mul 100, 104,
106, 112, 135, 141, 142

Mamuunag komMagma ne 112, 117,
135, 141, 142

Mamunnas koMaHza negate 100,
104, 106, 112, 135, 141, 142
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MamuaHas KOMaHAa pop, cm. PyHK-
mus pop ()

Mamwunnrag komanga power 100, 104,
106, 112, 135, 141, 142

MamueHas KOMaHZa Pri
135, 141, 142

Mamunnag komarga print 100, 104,
106, 112, 135, 141, 142

Mamwraas xomaEga pushconst
100, 101, 104, 108, 112, 135, 141,
142

Mammuunas komagga STOP 100, 104,
105, 110-112, 135, 141

Mamunnaa komasma sub 100, 104,
106, 112, 135, 141, 142

MamuHHO# KOMaHABI OIEPAHIBI, CM.
Onepanapl MAIIMHHOM KOMAH/IBI

112, 117,

MamuHHOM ITPOrpaMMBbI BBIIIOJIHEHUE,
cm. Brimonmenme MamuHHON IpO-
rpaMMBI

MampHHOSE HmpPOrpaMMBl MHTEPIPETA-
mus, cm. VETepuperamusa MarnwH-
HO¥ IIpOrpaMMBbI

MalnrHHBIX KOMAH KOAUPOBAHUE, CM.
Kommposamme MamImHHBIX KOMAHT,

MamvHHEIX KOMAHJ I1€9aTh, cm. lle-
YaTh MAIIMHHBIX KOMAaHT,

MeTacuMBOIOB KPaHUPOBAHUE,
DKpaHUPOBAHUE METACUMBOJIOB

32-34

Merozn Bocxomgamuii, cm. Bocxogamuit
METOL

CM.

MeTacuMBOJIBI

Meron Hucxomamuii, cm. Hucxomammit
METOL

Merompr amagmza 11

Meromsr pazbopa 3, 11, 17

Munyc yHaApHSBIH, cM. YHAPHBIH MIHYC

MHOKECTBEHHOI'0 IIPUCBANBAHUS OIIe-
pamusg, cm. Oneparusa MHOXKECTBEH-
HOT'O IIPUCBAVBAHUSI

MuoxecTBO cuMBOJIOB 8, 43

Momysns JIEKCMYECKOr0 aHAJIM3aTOPa
16, 59, 61, 78, 79, cm. maxorce Ilpo-
rPaMMBI JIEKCUIECKOTO pa3bopa



Momyns CHHTAKCH9IEeCKOr0 aHAJIM3aTO-
pa 16, 59, 73, cm. maxorce Ilpo-
rPaMMBbl CHHTAKCHIEeCKOro pa3bopa

Mogyms ciayxebubiit, cm. CoyxebHbII
MOZyJIb

H

Ha6opa cumsosoB Tabmwmma, cm. Ta-
6s1urta HabOpa CHMBOJIOB

HaganmrHaga wvHUIMAM3aIMa peru-
CTPOBBIX IIepeMeHHBIX 58, 158

Hagansueie ycmosua 34, 35, 80, 82

Hawanpubril cuMBOST rpaMMaTuky  8—
11, 19, 21, 23

Heobs3aTeIbHOCTE KOHCTPYKIIUK BO
BXOmHOM moToKe 24, 25, 34, 40

Heonuo3naunaa rpammaruka 11, 12,
17, 18, 26, 161

Heogmo3maumoctrs 11, 12, 17, 25, 26,
92, 161

Hemocpencrsentoe BbramciieHmMe BbI-
paxenuit 6, 42, 99, 120

Henponenypsbie s3bIKM mporpaMMu-
poBamua 4, 66, 123

Herepmunan prisw 90, 92, 100, 112,
124

HerepMmunan spisok 41, 42, 46, 54,
56, 59, 90, 100, 112, 124, 135

Herepmuman wyrag 41, 42, 46, 49,
52, 56, 59, 90, 92, 98, 100, 112, 124,
135

Herepmunana 3mauenwe, cm. 3Hage-
HHUe HETEPMMHAJIA, OIpeHeIseMOro
TIPaBUJIOM

Herepmunans:, cm. Herepmunansubie
CHMBOJIBI

Herepmunanbueie cumBoser 8, 9, 11,
13, 19, 21-25, 42, 49, 56, 90, 92, 102

HeyxkopaurBaromme rpaMMaTuRu, cM.
KOHTEKCTHO 3aBUCUMEBIE TPAMMATH-
Ku

Hesgasuwie mpaswmina 67-72, 79, 133, 153

Hucxogsamuit merom 11

Homepa tumos jexcem 20-22, 28, 43,
56, 57, 61, 75, 76, 78, 98

o

ObmacTs gmeficrBus mepeMeHHBIX 19,
35, 63

Ob6macts mpenmernas, cm. Ilpemmer-
Hasg obsacTb

ObuapyxeHue KOHIA (aiiia jekcude-
CKVM aHaJjm3aTopoM 38

O06o3Ha4yeHWT B KHUTE CHCTEMA, CM.
Cucrema 0603Ha49eHM B KHUTE

Ob6osrouka paszpaborunka 4

Obpaborka ommbok 6, 18, 21, 27, 48—
55, 62, 63, 78, 83-86, 90, 92, 108,
109, 128, 140, 157-159

O6paboTka OmmMOOK MATEMATHIECKHX
byuxmmit 158, 159

O6paboTka MHPOrpaMMHBIX CHTHAJIOB
52, b3, cm. maxoce Dysxuua
signal()

ObpaboTka pekypcuBHasg, cm. Pekyp-
cusHasg obpaborka

B OOBbeKTHBIN KO KOMIIMJISTOD, CM.
Kommnuisrop B 06beKTHEBIN KOZ,

OpHo3Haunag rpaMmaTuka 11, 12, 26,
92

Omnepasgsl Beipaxkenns 99-101

Onepamapl mammaHEON KOMaHgel 100,
101, 105, 107, 110, 112

Omneparop BEGIN 36, 37, 40, 80, 125,
137

Omneparop break 160

Omneparop continue 160

Omneparop ECHO 37

Omneparop for 110, 160

Omeparop if then else 110, 112,
160

Omneparop print 110, 112, 116-118,
156

Omneparop REJECT 37

Omneparop while 110-112, 115, 116,
118, 156

Omeparop yyclearin 27, 54, 56, 59,
90, 100, 112, 124, 135

Omeparop yyerrok 27, 54, 56, 59, 90,
100, 112, 124, 135

OmepaTopoB TrpyHINPOBAHUS, CM.
I'pynnupoBanme 0mepaTopoB
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Omnepanum  apudMeTHIECKHE,  CM.
Apudmernyeckne oneparuu

Omeparnun 6unapHbe, cm. BunapHbe
oneparmu

Omnepanuu MHKPEMEHTA, U TEKPEMEHTA
160

Onepanum JI€BOACCOITUATABHBIE, CM.
JleBoaccormaTrBHbIE OIIE€pAIH

Omepanuu jorudeckue, cm. Jlormge-
CKUe OMepaItuu

Onepamuu orsomennit 110, 115, 117,
155

Onepanum mopaspsaauee, cm. Ilopas-
PAOHBIE OIlE€paIlUHI

Omnepanuu TpPaBOACCOIUATUBHBIE, CM.
TIpaBoaccoIaTUBHBIE OLIEPAIAN

Onepaumit 3uHaku, cMm. SHAKU OmIEPa-
it

Omnepanmii mpuopurer, cm. Ilpnopurer
omneparit

Omnepanmii cBéprka, cm. CBEpTKA Ome-
parmit

Onepauumit yHAPHBIX 33JaHUE, CM. 3a-
JaHNe yHapHBIX ONeparuyi

Omnepanust BO3BeeHUs B CTeneHb 48,
49, 155

Onepauﬂﬂ MHO2KE€CTBEHHOI'O IIpuCBan-
BaHug 56

Omnucannst nepemennsix 19, 34

OC FreeBSD 164

OC Linux 164

OC MS DOS 5, 16, 31, 44, 53, 61, 64,
66, 69-73, 79, 80, 84, 85, 94, 162,
164, 165

OC 0S/2 165

OC QNX 164

OC Solaris 164

OC UNIX 3,5, 16, 17, 32, 44, 53, 64,
66-70, 72, 79, 85, 94, 123, 161-167

OC Windows 95/NT 165, 166

Ocanna /. 161

Orromenwnit oneparmu, cm. Oneparnum
OTHOIIEHWH

Omubka mesjenus Ha HOJb 50, 52, 55,
62, 84, 92, 128, 140

OmubKka mepenoHeHns BeIEeCTBEHHO-
ro 50, 52, 55, 62, 84, 92, 128, 140
06 Omwubkax KOZBl COOOIIEHUH, cMm.
Kozapr coobmenutt 06 omubKax

06 Ommbkax coobmenns, cm. Coobme-
Hug 00 omubrax

Ommbku cuaTakcmueckue, cm. Cue-
TAKCUIECKUE OLINOKY

Omubox MareMaTwdecKux QyHKIMHA
obpaborka, cm. OO6paborka ommbOK
MaTeMaTUIeCKuX (DYyHKITH

Omwubox ob6bpaborka, cm. Ob6paborka
ommboK

Omubox o0paborku GyHKIHL, CM.
@Oyuxmua calc_error()

II

TTakerHo# 06paboTKY A3BIK, cm. A3BIK
makeTHON 00paboTKu

ITamaru aaetiku perucTpossie, cm. Pe-
TUCTPOBBIE AYEMKY ITaMATH

ITamaTe nporpammHad,
rpaMMHas IaMAThb

em.  Ilpo-

ITamars crekoBas, cm. CrekoBasa ma-
MSATb

ITackame 17

Ilepena~a KOHCTAHT CHHTAKCHIECKOMY
amasimzaropy 42, 43, 57, 101, 102

Ilepemenmnle mo3mmmonHbIE, cM. Ilo-
3UIMOHHBIE IEPEMEHHBIE

IlepemenHBIX nMeHA NIPOM3BOJIBHOM
OJUHBL, cm. VMeHa mnepeMeHHBIX
IPOU3BOJILHOM [IIMHBI

Ilepemennaa $$ 24, 26, 41, 46, 49, 52,
56, 59, 90, 98, 124, 135, cm. maxorce
IlozunmonnbIe IEpEMEHHEIE

Ilepemennaa yyleng 37

Ilepemennaa yylval 28, 43, 46, 57,
61, 77, 80, 93, 98, 102, 115, 125, 137

Ilepemennaa yytext 37-40, 77, 80,
85, 86, 93, 98, 102, 115, 125, 137

TlepemennbIx crmcox uMméH, cm. Crm-
COK MMEH NepPEeMEHHBIX

Ilepemennrix obsiacTe medicTBHA, CM.
Ob6sacTh IefCTBUA IEPEMEHHBIX
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Tlepemenubx ommcanusi, cm. Ommca-
HUS TIEPEMEHHBIX

TlepeMeHHBIX OIIpEAENIIEMBIX IIOJIB30-
BaTeJIEM XpaHeHWe, M. XPpaHeHUe
OIIPeeIA€MBIX II0JIB30BATEIEM IIe-
PEMEHHBIX

IlepemMeHHBIX pPErECTPOBBIX KOHTPOJIB
32 ONpEeNeIEHHOCTBIO, cM. KOH-
TPOJIb 33 OIPENEJIEHHOCTBIO DPEeru-
CTPOBBIX EPEMEHHBIX

TlepeMeHHBIX pPErUCTPOBBEIX HAYAJIb-
Had WHUIAAJIA3AIMA, CM. Hadgaasb-
Has VHUAAJIN3AIUS DPETUCTPOBBIX
IIEPEMEHHBIX

IlepenamnpasiieHre CTaHIAPTHOTO BBO-
Ia ¥ CTAHZAPTHOrO BeIBOZA 45

IlepenonHenns BEUECTBEHHOrO OIIUO-
Ka, cm. Omubra meperosiHeHus Be-
IECTBEHHOI'0

IlegaTh Bcex CJIOB € mepeHOCAMY W3
BxOAHOro moroka 40

ITegaTs mamuuaBIX KOMaHD 160

IleusaTs pe3ysbrara B 3amaHHOM (op-
me 158, 160

ITo ymomuammio gmefictBus, cm. [eii-
CTBHS II0 YMOJIIAHUIO

ITo ymomganwuio 3aBucumocTu B make-
IPOrpaMMax, cM. 3ABUCUMOCTH B
make-IIporpaMMax o yMOITIaHUIO

IToncranoBka 8, cm. maxorce IlpaBuia
BBIBOJIA

TloncramoBku crpokm, cm. Crpoxm
IIOICTAHOBKY

Iloncuér 4mcma BXOZHBIX CTPOK bHl,
55, 77, 80, 82

Iloxgcuér wucsaa cioB u cTpok B ¢atine
39

Ilosunmonnse mepemeHHEBIE
maxowce [lepemennas $$

24, cm.

Ilosyuenne paboueit mporpammer 17,
18, 31, 44, 64, 65, 67, 71
ITosbckaa dopma 3ammcm 13
ITomegennrie mpasuna 36, 80
ITopaspanusie oneparuu 10, 159
ITopamok Beramcienmit 12, 13

Ilopamox 3ammcu
opaBui 23

TlocnemoBarenbHOCTER 3amaHue, cM.
3agaHue moCaeI0BaATEeILHOCTEH

ITocrpoenne rpadura dymrmmm 119,
120

ITocrdurcras 3amucy cucremsr camc-
neuusa 75, 155

Ilocrdurcuasa ¢popma 3ammcu 13, 14

ITorok BxOmHO#, cm. BxomHO moTOK

CHUHTAKCUYIECKHUX

IToToka BXOZHOrO CKAaHMPOBAHWE, CM.
CkaHupOBaHIE BXOZHOIO IIOTOKA
IToroku BBOZA ¥ BBEIBOZA CTAHIAPT-
uele, cm. CTaHIAPTHBIE IOTOKHU BBO-
Ja 1 BBIBOOA

IloroxoBeIit pegakTop TeKCTOB 16

ana Ilpasun gefictBud, cm. HeficTBua
I8 TIPaBUII

IIpaBnn cuHTaKCHYeCKUX NOPAAOK 3a-
mcu, cm. Ilopamgok 3ammcu crHTaK-
CHYECKUX MPABUJI

IIpaBmwia make-mporpamMmer
79, 84, 163

IIpaBuma BeIBOma 8-11

IIpaBuna jeBOpexkypcuBHBIE, cMm. Jle-
BOPEKYPCHBHBIE IPABUIIA

IIpaBuna measuble, cm. HeaBuble mpa-
BHJIa

IIpaBuwna momcranoBku, cm. IlpaBuia
BBIBOJIA

66-74,

IIpaBunma momedenunre, cm. Ilomeuen-
HbIE IIPABUIIA

IlpaBuya DpPaBOPEKYDPCHUBHBIE,  CM.
IIpaBopexypcuBHBIE IPABIIA

IIpaBuna mpmopurer, cm. Ilpuopurer
NIpaBUJIa

IIpaBuma mpocTeie, cum. IIpocTrie mpa-
BHJI&

IIpaBua paspemenus KOHGJINKTOB
26

IIpaBuna aBHbIe, cm. fBHBIE mpaBmIa

IIpaBuio mycroe, cm. Ilycroe mpasuio

IIpaBumo pexkypcuBHOe, cm. Pexyp-
CHBHO€ IIPABUJIO

ITpaBoaccormarueusie omeparmm 13,
155
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IIpaBopekypcuBras rpammarnka 13

IIpaBopekypcuBHbIEe TpaBuIa 25

IIpegmernaga obmacts 14, 120

IIpemonpenenénnnie KOHCTAHTHL 6, 95,
97, 156

IIpemonpenenéHubIXx KOHCTAHT MMe-
Ha, cm. MeHa npemompeneiéHHbIX
KOHCTaHT

IIpenMymecTBa IPOCTHIX JIEKCHIECKUX
aHaIM3aTOpPOB 75, 78, 79

IIpempormeccopa Cu IMpeKTHBBI, CM.
JTupexTuss! mpemnporeccopa Cu

IIpumeps! a3vikoB 8

IIpuopurer omeparmit 12, 13, 25, 26,
42, 48, 49, 115, 155, 161

IIpropurer mpasmna 25-27, 161

IIpuopurersr sekcem 19, 20, 26, 27,
161

HpI/ICBa.I/IBa.HI/IH MHOXKECTBE€HHOI'O OIIe-
pamusg, cm. Omeparusa MHOXKECTBEH-
HOTO IIPUCBAMBAHUSI

IIporpamMm KaJBKyIATOPOB KMCXOIHBIE
TEKCTBI, CM. I/ICXO,U;HBIG TEKCTHBI IIPO-
TpaMM KaJIbKYJIaTOPOB

IIporpamMmMupoBaHMS CHCTEMEI,
CucreMbl IPOrpaMMUPOBAHUSI

IIporpaMmMupoBaHus A3BIKKM BBICOKOTO
YPOBHH, cM. f3BIKM IPOrpaMMMpPO-
BaHUA BBICOKOTO ypOBHSI

IIporpaMmMupoBaHS A3BIKK HEIIPOITE-
nypusle, cm. Hemporenypusie a3b1-
KU IIPOTrPAaMMIPOBaHUS

CM.

IIporpammucra cpencrBa MHCTPYMEH-
TaJIbHBIE, cM. VIHCTpyMeHTaILHBIE
CpeLCTBA IPOrpPaMMUCTA

IIporpammuas mamare 99-101, 104,
105, 107, 108, 110, 159

IIporpammubIx curzagoB obpaborka,
cm. O6paboTka IPOrpaMMHBIX CHUT-
HAJIOB

IIporpammel mekcuaeckoro pasbopa 3,
16, 30, 31, 42, 46, 57, 61, 77, 80, 100,
125, 137

IIporpaMmel MamwHHOE BHIIOJIHEHWE,
cm. BuimogHeHMe MAamMWHHOM IIPO-
rPaMMBI
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IIporpaMMel MamuMHHOM HHTEPIPETa-
mud, cm. VHTepnperanus MaIIwH-
HO¥ IIPOrpaMMBI

TIporpamMmer pabodeil mosydenue, cm.
Tlosygenue paboueit mporpaMmsr

IIporpammel cuHTakcHIecKoro pasbo-
pa 3, 16-18, 41, 46, 56, 59, 90, 112,
124, 135

IIpoexr Cygwin
GCC

IIpou3BosmbHOM OIMHBI MMEHA IEpe-
MEHHBIX, CM. Nmena TIEPEMEHHBIX
HPOM3BOJILHOM [IJIMHEI

166, cm. maxorce

IIponucueiMu GykBamMu 3armch MMEH,
cm. 3anuch NMEH IPONUCHBIMY Oy K-
BaMH

IIpocraa mammua 99, 109, 110, 120,
cm. maxoice CTeKoBas MalIMHA

IIpocrefimmrit jekcumueckmit aHamIM3a-
Top 14, 15, 28

IIpocTrie mpasmma 36

IIceBgomammua 121

IIycroe mpasuio 24, 25

P

Pabora ¢ marpumamn 119

Paboueit uporpammer mosrydenwe, cm.
Tlonygenue pabogeit mporpaMMsr

Pazbop mexcuweckmit, cm. Jlekcmue-
ckwmit pa3bop

Pazbop cunrakcuwueckuit, cm. CuHTaK-
cugeckuit pazbop

Paszbopa mepeso, cm. depeso pazbopa

Pazbopa jexkcmueckoro mporpaMMsl,
cm. TIporpaMMBbl JIEKCHYIECKOTO Pa3-
6opa

Pazbopa merozer, cm. Meromer pazbo-
pa

Pazbopa cuHTaKCHYECKOrO Mmporpam-
MBI, cm. IIporpaMMel CHHTakKCHde-
ckoro pasbopa

Paznen mekmapammii lex-mporpaMmsr
31, 34-36

Pazgen mexmapanmii yacc-mmporpammsl
18-22



Pazgen mpaswms lex-mporpammer 31,
35-38

Pazgen mpasun yacc-mporpammer 18,
22-26

Pazgen dymknmii lex-nmporpammer 31,
32

Pasmen ¢yuxnmit yacc-mporpaMmar
18, 19

Pasznenenue TekcTa IpOrpaMMel Ha, 9a-
cru 59, 63, 64

Pasmep mporpammuoii mamsaTu
159

Paszmep creka 104, 159

Pazmepnr BEyTperHMX MaccuBoB LEX
34, 35

Pazpaboruuka o6osouxka,
JI09Ka pa3paboTduka

Pazpemenne koudmmkros 17, 18, 20,
25, 26, cm. maxowce IlpaBuma paz-
peuresns KOHQINKTOB

PacnozmaBanme uMméH npomM3BOSIBHOMK
mmEbsl 92, 93

Pacmozuasanme jekcem 42, 43, 76, 78,
80, 82, 85

Pacnozuasanue gucen 42, 43, 75, 78,
80

Pacmmmpenus: sk3oTmueckue, cm. k-
30TUYECKUE PACIIUPEHUS

Pardop 161

Peasmzanum kajgbkyssTopa CHocobsl,
cm. Croco0BI peanumsaryy KaJlbKy-
JIATOPA

Peammzamm GCC 165, 166, cm. max-
orce GCC

Peammzanma Cygwin,
Cygwin

Peamuzamma DJGPP 165, cm. maxkorce
GCC

Peammzamua EMX 165

Perucrposrie aueiiku mamaru 55-59,
87, 158

PerncrpoBrix mepeMeHHBIX KOHTPOJIB
3a OIpEeNeI€HHOCTHIO, CcMm. KOH-
TPOJIb 33 OIPENEJIEHHOCTBIO DPEeru-
CTPOBBIX IIEPEMEHHBIX

104,

cem. O60o-

cm.  IIpoext

PeructpoBnix mepeMeHHBIX HAYAIHHAL
VHUIAIN3annsg, CM. HadgagnHag
VHUITAAJIN3ANNAS PETUCTPOBBIX IIe-
PEMEHHBIX

Perucrper 55-59, 87, 158

Perynapueie Boipaxenus 30-36, 76,
77, 80, 93, cm. maxowce 111abimomsI

Perynapurie rpammarukn 10

PemakTtupoBanune HeNPaBWILHO BBe-
OEHHOrO BbIpaxkeHus 159

Pemakrop ceazeit 3, 18, 31, 64, 71, 73,
122, 163

PemakTop TEKCTOB IOTOKOBBIHM, CM.
IToTOKOBBIN PEgaKTOpP TEKCTOB

Pekypcusnaga obpaborka 110, 111

Pexypcusmoe mpasuio 24, 25

Pekypcus Geckomeunas, cm. Becko-
HEYHAs PEKYyPCHUs

Pecypcos xommunarop, cm. Kommmna-
TOP PECypPCOB

Purun 1. 161
C
C6opka paboueil mporpaMMmsl u3

HeCKOJIBKUX (aitmor 64-66, 70, 71
Ceéprxa 17, 22, 24, 26, 92, 115
Ceéprka/cBépTKa KOHQIIUKT, CM.

Koudmauxr cBépTKa/CBEPTKA
Cséprka omeparuit 13
Caazanmnrsie crimcku  87-89, 95, 96
Cssazelt pemakTop, cm. PegakTop cBs-

3ett
CB43b CHHTAKCHYIECKOTO AHAJIA3ATOPA

Cc JexcmdeckuM 28, cMm. makoice

CoBmecTHOe ncmonb3oBanne LEX u

YACC
Crpur/ceéprka koHUUKT, cm. Kom-

dsmxT cxBur/cBépTKa
CemanTuka 10, 22
CeMaHTHMUYeCKAsT YACTh TPAHCIATOPA

16, 22
CemanTuyeckoe neficteue 22, 23
CurHajioB mporpaMMHEIX 00paboTka,

cm. O6paboTKa IIPOrPAMMHBIX CHUT-

HAJIOB
Cusa ceazwemBanua 20
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Cumson 8-11, 14, 15

CuMBOJI HAYAJILHBIN FPAMMATUKA, CM.
HaganpHbBIH CHMBOJI IPAMMAaTHKA

CHuMBOJIOB MHOXKECTBO, cMm. MHOXKe-
CTBO CHMBOJIOB

CuUMBOJIOB  I[€IOYKA,
CHMBOJIOB

cem.  Tlemouka

CUMBOJIOB LIETIOYKY BBIBOZ, CM. BHI-
BOZ IIEIIOYKY CHMBOJIOB

CI/IMBO.TH::I HETEPMUWHAJIBHBIC, CM.
HeTepMHHaHLHLIe CHMBOJIBI

CuMBOJIBI TEPMUHAJIBHBIE, cM. TepMu-
HaJIbHbIE€ CHMBOJIbI

Cumponsr ASCIT 14, 15

CumBosibHBIE CTPOKE 15, 32

CI/IHTa.KCI/IC BXOOHOT'O 4A3BIKa KaJILKy-
agropa 42, 96, 110, 155

Currakcmaeckue ommbkm 18, 27, 45,
50, 51, 53-55, 128, 140

Cunrakcudecknit anaym3 11, 14, 15,
17, 18, 27

Cunrakcudeckuti pa3bop 3,16, 17, 22,
26, 28, 30, 162

CUHTAKCUYIECKUX TIPABUJI TOPAI0K 3a-
mmcH, cm. TIopsI0K 3amucy CHHTAK-
CHUYE€CKHUX IIPABUJL

CUHTAKCUYECKOr0 AHAJIM3aTOPa MO-
OyJb, cm. MOIysIh CHHTAKCHIECKOTO
aHAIN3ATOPA

CUHTAKCUYECKOr0 aHAJIU3ATOPA COCTO-
AHUA, CM. COCTOHHHH CHUHTaKCH4e-
CKOTO aHAJIU3aTOpa,

CHHETaKCHU9ECKOr0 AHAJIU3ATOPa CTEK
3Hageruii, cm. CTeK 3HAYEHMI CUH-
TAKCUYECKOT'0 aHAJIN3ATOPA

CUHTAKCUYECKOr0 aHAJIU3ATOPa THUII
creka, cm. Tun creka cuHTaKCHIYIe-
CKOT'O aHAJIM3aTOPA

Cunrakcudeckoro pasbopa reHepa-
TOp mporpamm, cm. I'eHepaTop mpo-
rpaMM CHHTaKCHIEeCKOro pasbopa

Cunrakcugeckoro paszbopa mporpam-
MBI, cm. IIporpaMMmel cHHTaKCHYe-
ckoro pasbopa

Cucrema mmamorosas, cm. Jwmamoro-
Basd CUCTEMA
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Cucrema 0003Ha9eHM B KHUTE D

Cucrema nporpammupoBanus 'Tur-
bo C 2.0 5, 7, 44, 53, 70, 73, 109,
124, 162-164, 167

Cucrema CYnCIeHWS BOCHMEPUIHASL,
CM. BOCLMepH‘IHaH CUCTEMa, CYHHUC-
JeHnAgd

Cucrema CuUMCIEHUWS JBOUYHAS, CM.
JIBonuHada cuCTEMa CIUCJICHUS

CucreMa CYHCIEHHS MIECTHAIIIATE-
puunaz, cm. lllectHamnmareprynas
CHACTEMA CHUCJIICHUA

Cucremsr BépcTku 16, cm. maxoice
Bripaxenua na TpX’e

Cucremsr nporpammupoBanusa 4, 7,
17, 44, 53, 69, 70, 73, 109, 124, 162—
166

Cucremnr cuucjenusa 75, 76, 80, 155,
158

CucreMBl CIMCIIEHUS TOCT(PUKCHAS 3a-
nuck, cm. IlocrdrkcHas 3anucs cu-
CTeMBI CYUCJICHUS

CkaHMPOBaHME BXOLHOrO MOTOKA 14

co CxobkaMu BeIpakeHus, cm. Beipa-
KEHUS CO CKOOKamu

CinoB kr09eBnix Tabma, cm. Tabiu-
113, KJIIOYEBBIX CJIOB

Cnosa xio4eBsie, cm. Kimrouessie ¢iio-
B

CioBapsb a3wvika 8, 9

Crayxebusiit Mmogyns 59, 62, 71, 73,
79, 90, 92, 96, 102, 108, 128, 140

Cwmebicnt Bepaxkenus 9, 10

CosmecTHoe wucnonb3oBanue LEX u
YACC 76

Coobmienuit 06 omubKax KOABI, CM.
Kozapr coobmenutt 06 ommubkax

Coobmenna 06 ommbrax 18, 20, 24,
26, 27, 43, 45, 49-51, 54, 55, 58, 62,
63, 83-86, 90, 92, 128, 140, 157, 158

CocTogHud JIEKCUYIeCKOT0 aHAIM3ATO-
pa 34-37, 82

CoCTOoAHUS CUHTAKCUYECKOTO AHAJIV-
3aTopa 15, 27, 51, 54

Cremudukarmit ¢paiine, cm. Daiibt
crienupuKaIit



Cuuckos 3amanue, cMm. 3aJaHAE CIIUC-
KOB

co Cmomckom paborel GyHKIUH, CcM.
OysKiuy paboThl CO CIICKOM

Cuucku cBsizaHuble, cm. CBsI3aHHBIE
CIILCKH

Cuucok uméH nepemeHHbIX 159

Cnocobbr peajm3amuu KajJbKyJIaTOPa
6, 120, 121

CpencrBa MHCTPYMEHTAJBHBIE IIPO-
TPaMMHUCTa, cM. VIHCTPYMEHTAJIb-
HBbIE CPEJCTBA IPOrPAMMUCTA

CTanmapTHOrO BBOZA U BHIBOJA IIE€pe-
HanpasieHue, cm. llepeHampasire-
HHE€ CTaHIAPTHOrO BBOLA H CTaH-
OApTHOTO BBIBOJA

Crarnaprabie 6ub/morexku UNIX 18,
31, 44, 71

CrangapTHBIE HOTOKH BBOIA U BEIBOAA,
30, 31, 39, 42, 45, 55, 123, 155

Crex 3HAYEHNH CHHTAKCUIECKOrO aHa-
sm3aropa 21, 28, 57, 61, 76, 90, 102,
120

Crex gaucen 99-101, 105, 108-110, cm.
makoice CTekoBas IaMaTh

CTexa CHHTAKCHYECKOTO aHAJIM3ATOPA
TUI, ¢M. THII CTeKa CHHTAKCUIECKO-
T0 aHAJIM3aTOpA

CrexoBasg mammua 99, 102, 104, 120,
cm. maxowce TIpocraa mammmaa

CrekoBasg mamars 99, 104, 159, cm.
maxkoice Crex gducer

B CreneHb BO3BEIEHUS OIEPAIUS, CM.
Oneparus BO3BEeNEHUS B CTEIEHD

Crpoka xomanzgHad, cm. KomannHas
CTPOKA

Crpoxu-mupexktussr 19-22, 27, 28, 36

Crpoxku ucxomsoro rekcra 19

Crpoxu mogcranosku 34

Crpoku cumBosbHBIE, cm. CHMBOJIB-
HBIE CTPOKH

CrpounbiMu OGyKBaMHM 3aInCh KMEH,
cm. 3ammuch MMEH CTPOYHBIMU OyK-
BaMH

CrpykTyps! ynpaeinerus 6, 110, 112,
119, 156
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Cuucnenus CcucreMa BOCHBMEPUYIHAH,
cm. Bocbmepuynasa cucrema cumc-
JIeHns

Cuuciienus cuCTeMa OBOUYHAS, CM.
JIBouyHasa CUCTEMa CIUCJICHUS

CuucyieEns  CECTEMa, IIECTHAIIIATE-
puunas, cm. lllectHamarepuunas
CHCTEMA CUMCIJIEHUS

Cuncnenus cucremsl, cm. Cucrembr
CUMCIIeHUS

CuucsieHns CUCTEMBI TIOCT(PUKCHAS 3a-
nuch, cm. Iocrdukcuasa 3amuch cu-
CTEeMBI CIUCJICHUS

T

Tabsrma krogeBnrx cyo 116, 150

Tabsmmra koucTamT 95, 130, 150

Tabsmmra Habopa cuMmsojioB 34, 35

Tabsuma byukmmit 96, 97, 130, 150

Tabsumel 3HaYeHNE DYHKIWMM BBIYC-
snenue, cm. Boraucienwe TabImIfh
3HaYeHNH (DYHKIHN

Tabubl KOHCTAHT BBIYKCJICHUE IJIV-
HBI, cMm. Beraucienue gyuse: Tabiu-
LBl KOHCTAHT

TeKCTBI WMCXOHBIE IPOTPAMM KaJlb-
KyJIATOPOB, cm. VICXOmHBIE TEKCTHI
IPOrPaMM KaJIbKYJIITOPOB

Tesno mukma 110, 112

Teopusa rpammaruk 3-5, 8-10

Teopusa mocTpoeHus aHAIN3aTOPOB 3

Tepmuuan FUN 96, 98, 100, 112, 115,
124, 125, 135, 137

TepMmuHasia 3HAYEHUE, CM. JHATICHUE
TEePMUHAJIA

Tepmunuanel, cm. TepMuHAIBLHBIE CHM-
BOJIBI

Tepumunanpuble cuMBosbsl  8-11, 14,
15, 19, 22, 48, 96, 116, 117, cm.
maxowce Jlexcemsl, JImTepasnt

Twm Names 88-90, 95, 98, 100, 107,
108, 112, 124, 130, 135, 142, 149,
150

Twuno Prog 100, 101, 104, 105, 111,
112, 114, 135, 141, 142



THun cTeka CMHTAKCHYEeCKOI0 aHAJIN3a-
Topa 21, 22, 28, 42, 56, 57, 61, 76,
90, 98, 100, 112, 159

THUoB JiekCeM KOHTPOJb, c¢Mm. KOH-
TPOJIb THUIIOB JIEKCEM

Tumnos sexkcem HOMepa, cm. Homepa
THUIIOB JIEKCEM

Tomncon K. 161

Tpanrcaarop Ha P-xox 121, cm. max-
oce P-xon

Tpamcaamua 14

Tpancamua Beibopounas, cm. Bribo-
PoOYHAA TPAHCIAIMSA

Tpancagamusa lex-mporpammer 31, 79

Tpancaamuma yacc-porpammer 18, 70,
71, 79

Y

Ynanenne kommenTapueB 15, 37, 40,
82, 158

o YMOJIaHUIO medicTBhd, cm. Jled-
CTBHA II0 yMOJIIaHWIO

0 YMOJI9aHMIO 3aBUCHMOCTH B Mmake-
mporpaMmMax, Sm 3aBHCHMOCTH B
make-mporpaMMax mo yMOJITIaHUIO

VYuapusrit Muryc 20, 26, 48, 49, 155

YHapHBIX omepanuil 3a0aHue, CM. Ja-
JaHNe yHapHBIX ONeparui

YupasieHus CTPYKTYphI, cm. CTpyK-
TYyPBI yIPaBJICHHAA

YcomoBue 3aBepmenud mukaa 110, 112

Ycnoeusa HauaabHBIE, cm. HadambHBIE
YCIIOBHUSA

Yrumra touch 164

VYrummrer OC UNIX gaa OC Win-
dows 95/NT, cm. IIpoekr Cygwin

D

Qaiin a.out 19, 32, 163

®aiisn code.c 104, 108, 117, 142, 153

®aiin code.h 100, 101, 104, 108, 112,
117, 135, 137, 141, 142, 150, 153

Qaiin getbin.c 83, 84, 94, 117, 129,
133, 148, 153

Qaiin lex.yy.c 31, 32, 35

182

®aitn lexical.c 61, 63-65, 71, 79

@aitn lexical.l 78, 79, 94, 117,
125, 133, 137, 153

®aiin main.c

®aiin makefile 67, 73, 133, 153, cm.
maxoice make-mporpamma,

®aitsr names . c 88, 89, 93-95, 97, 117,
130, 150

Qatini names.h 88-90, 94, 97, 100,
104, 112, 117, 130, 149

®aiin ncform 79, 133, 153

Qatin syntax.h 61, 64, 65, 71-73,
76, 77,79, 80, 94, 117, 125, 133, 137,
150, 153

Qaiin syntax.y 59, 64, 65, 68, 71,
72, 79, 90, 94, 117, 124, 135

®aiin y.output 18

Qaiin y.tab.c 18, 19, 44, 64, 65, 68

Qaiisn y.tab.h 18, 61, 64, 65, 68, 70,
72, 76, 94

®aiin yaccpar 44, 71, 79, 133, 153

Qatisr yyin 30, 39

®aiin yyout 30, 39

®Daiin KoOHUrypanwy IPOrpaMMmel 3,
123

@aiyI0B 3aBUCUMOCTH, CM. 3ABACUMO-
ctu daiios

Qatiner  ucxommele, cm. Mcexonmsre
daitsr

Qaiimer cnemupumrammit 5, 17-19, 30—
32

Qaiiner meau 6669, 72, 73, 163

@atisier 1linkmake u linklibs 71,
73, 79, 85, 94, 95, 134, 154

®empaman C. 161

Oupwmei-paspaboruuku 4, 41, 69, 164

®opma Bakyca-Haypa 9, 13, 19, 22

®opma 3anmucu mHOUKCHAL, cm. VH-
durcHaa dopma 3ammcu

®opma 3amncu KOMIAKTHALA, cm. Kom-
makTHAA GHOpPMa 3ANUCH

®opma 3ammCH HOJIbCKasg, cm. Iloms-
ckag ¢opma 3amucu

®opma 3ammcy  HOCTHUKCHAL,
IToctdurcuas dbopma 3anmcu

®oprpan 77 161

CM.



OyHKIMM BCTPOEHHBIE, CM. BCTpOEH-
Hble GYHKIN

Oyukiyu Maremarudeckue, cm. Ma-
TeMaTU4IecKue PyHKITUU

Oyukruu paboTs! co cruckom 88-90

OysKIpY TAOINILI 3HAYEHUN BBITNC-
jeHwue, cm. Boraucjenue TabiuIbI
3HageHNN QyHKIMT

Dynxkmpm setjmp() = longjmp ()
51, 52, 54, 62, 84, 128, 140

QOyHKIWME BCTPOEHHBIX WMEHA, CM.
VImeHa BCTPOEHHBIX byHKIMH

Oyukiuil MaTeMaTrdeckux obpaborka
ommbok, cm. Ob6paborka ommbOK
MaTeMaTHIeCKUX PyHKIIH

Oyuknmit Tabmwmma, cm. Tabma
bynKmmtt

Oynxmua add name () 88, 89, 93, 95,
98, 102, 115, 125, 130, 137, 149,
150, em. makorce Pyukimn paboOThI
CO CIIICKOM

Oynkmua calc_error() 50-53, 56,
59, 62, 80, 83-86, 89, 90, 105, 106,
108, 109, 114, 124, 125, 128-130,
137, 140, 142, 148, 150

®ynxmua code () 100, 101, 105, 112,
114, 135, 141, 142

Oynknua code_init ()
140, 142

Oynknua execute() 102, 104, 105,
110, 111, 140, 142, 159

DOyuxmua fpeerr() 53, 62, 128, 140,
em. makoice O6paboTka mporpamMm-
HBIX CUTHAJIOB

DOyuxmua getbin() 80, 83, 102, 125,
129, 137, 148

@ynxmua init_names() 95, 96, 102,
128, 130, 140, 150

OyHuKIa input() 31, 38

Oynxkmua main() 18, 19, 29, 31, 32,
39, 40, 44, 46, 51, 53, 62, 96, 102,
128, 140

Oyuxmua make_const () 102, 137

@Oynknua malloc name() 89, 90,
130, 150, cm. maxowce DPyHKIMH
PabOTHL CO CITMCKOM

102, 104,

@®yuxmusa mpop () 109, 112, 135, 141,
142

Dyukmua output () 31, 38

@Oyuxmua pop() 99, 100, 104-109,
111, 117, 141, 142, cm. maxowce
OysKIUa mpop()

@yuxmua push() 99, 105-108, 117,
142

Dyuxmua resynch() 27, 54, 56, 59,
61, 77, 78, 86, 90, 100, 112, 124, 125,
135, 137, 158

@yuxmusa rexecute () 104, 110, 111,
142

Oynknua search fun() 96, 98, 115,
125, 130, 137, 150

@Oyuxnusa search kword () 115, 116,
137, 150

Oynknua search name () 88, 89, 93,
98, 115, 125, 130, 137, 149, 150,
cm. maxoce DyHKIIM pabOTHL CO
CIIICKOM

Oynxmua signal() 53, 62, 96, 102,
128, 140, cm. maxoice Ob6paborka
IIPOrPAMMHBIX CUTHAJIOB

Oyukuysa u.nput() 31, 38

Oynknua val_fun()  96-98,
124, 130, 142, 149, 150

Dyuxmua yyerror () 18, 19, 27, 29,
44, 46, 53, 54, 62, 128, 140

Oyuxnusa yyless() 31, 38, 39

Oyuxnusa yylex() 18,19, 28, 31, 39,
40, 43, 44, 46, 51, 57, 61

®ynknua yymore() 31, 38

DOyuxmua yyparse() 18, 29, 44, 46,
51, 53, 62, 96, 102, 128, 140

Oynxmua yywrap() 31, 38-40, 77,
78, 125, 137

Oyukiua o06paboTky OmubOK, M.
Oyuknusa calc_error ()

108,

X

XoMmckoro wmepapxmus, cm. Vepapxwusa
XomcKoro

XpaHeHNE OIPEIEIAEMbIX IIOJIb30Ba~
TejieM nepemMeHHbx 87, 88
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1T,

e daiiner, cm. Dadimer nemu

Ilemwie uncma 14, 15, 21, 78, 155, 159

Ilenmouka cumsosor 8, 9, 11, 15, 17,
30, 31, 34, 37-39, 42

Ilemouku cCuMBOJIOB BBIBOZ, cMm. BeIBOL,
IETIOYKY CHMBOJIOB

Ty co cuéramkom 118

Ilmkyma ycjaoBme 3aBepIieHHs, CcM.
Ycii0BUe 3aBEPUICHUS ITAKJIA

9

YacTe TPAaHCAATOPA CEMAHTHYIECKAd,
ecm. CeMaHTHYecKad 9acTh TPaHC-
9TO0pA

Ymucesn pacno3HaBanue, cm. PacnosHa-
BaHWEe YHCENI

Yucen crek, cm. Crek gucen

Yucna BemecTBeHHBIE, cMm. DBeme-
CTBEHHBIE YHCJIA

Yucnéd BHyTpeHHuit GopMaT XpamHe-
Husd, cm. BEHyTpennuit dopmar xpa-
HeHnd 4YHCJIa

Yucid BXOSHBIX CTPOK IIOJCYET, CM.
Ilomcuaér umcia BXOOHBIX CTPOK

Hucé ci10B u cTPOK B (aiine moxacuér,
cm. Tlopcaér vmcsa 0B ¥ CTPOK B
daiine

Yucnaa Pubonagam 118

Yucna nesble, cm. Lensle ancia

T

IMMabmonsr 30, 32, 35-37, 93, cm.
maxoice PerynapHble BrIpazkeHns

ITecTHanmaTepraHas CUCTEMA CUIHC-
neaua 75, 80, 83, 155

S

Dxk30THUeCKHUe pacmupenns 119
DKpaHUPOBaHUE METACUMBOJIOB 32, 33
DKpaHHBIE KaNbKyaaTopsl 45, 123

a

ABurble mpasuna 67, 70

Asmx 8,9, 11, 12, 14-16, 123

A3pk BxOOHOM, cm. BxomgHoM a3bIK

3Bk KaJBKYJIATOpPA BhIpaXkKeHWH 6,
41, 155

A3pik makeTHOM 06paborku 16

A3bik nporpammuposanus Cu 4, 5, 8,
17, 18, 20, 23, 31, 35, 37, 40, 160-
162, 164

A3bik mporpammuposanus Cu++ 5

d3wika 3amaHmMe, cCM. 3a0aHAE A3BIKA,

f3pIKa KaJIbKYJISTOPA BXOIHOTO CHH-
Takcnc, cm. CHHTAKCHC BXOIHOTO
I3BIKa KaJIbKYJIATODA

A3wbika coBaps, cm. CroBaph S3BIKA

A3piky apudMeTHIeCKUX BBIPAKEHUN
8,9, 11-14

A3BIKY IPOrPAMMUPOBAHUS BBICOKOTO
ypoeusa 3, 15, 16, 123

A3BIKM IPOrpaMMHUPOBAHUS HEIIPOITE-
Oypuble, cm. HemponenypHble a3bI-
KU IIPOrPaMMUPOBAHUS

A3rik0oB npumepsl, cm. IIprmepsr a3w1-
KOB

Auefiku maMATH PETUCTPOBLIE, cm. Pe-
TUCTPOBBIE A9eHKN aMATH
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lex-mporpamma 30, 31, 34-36, 40, 76—
80, 82, 84, 85, 94, 97, 98, 102, 115,
125, 137

lex-mporpamMmMer  paszmen  gekJjapa-
i, cm. Pazmen mexmaparuit lex-
IPOrPaMMBbI

lex-mporpaMMBl paszmesr mPaBWII, CM.
Paszzen npasui lex-mporpaMmet

lex-mporpamMmer pazzges GyHKIWH, cm.
Pazgen dyukimii lex-mporpammer

lex-mporpaMMBl  TPAHCIAIMA,  CM.
Tpaucasamusa lex-mporpaMMer

make-tiporpamma  66-73, 76, 79, 80,
84, 85,94, 95, 98,108,117, 118, 124,
163

B make-IIporpaMMax 3aBHUCUMOCTH II0
YMOJT9aHUIO, CM. 3aBHCHMOCTH B
make-mporpaMMax Mo yMOJTIaHUIO

make-IIporpaMMbI BCTPOEHHBEIE MAKPO-
mapaMmeTrpsl, ¢m. BcTpoemmble Ma-
Kponapamerpsl make-mporpamMmst

make-iporpammer geticrBus, cm. Jeit-
cTBug make-mporpaMMel

make-iporpamMmer mpasmiia, cm. Ilpa-
Bujia make-mporpammer

make-daiin, em. make-nporpamma

P-xox 121

P-manmna, cm. IlceBmomammuna

yacc-mporpamma 17-19, 21, 22, 26, 41,
44, 48, 54-56, 59, 61, 97, 98, 100,
101, 109, 112, 115, 124, 135

yacc-IporpaMMbl  pa3fesl  IeKJIapa-
muii, cm. Pasnmen meksmapamuit yacc-
NIPOrpaMMBbI

YacC-IpOrpaMMBI PA3Zesl IPABUIL, CM.
Pazgen mpaBus yacc-mporpaMMset

yacc-mporpaMMbl paszen (QyHKIWIL,
cm. Paznmen ¢ymkmmit yacc-mpor-
PaMMBI

yacC-IpOrpaMMBbl  TPAHCIALMSA, CM.
Tpancaamusa yacc-mporpaMMbl

$$, cm. Ilepemernnas $$

$&, cm. Maxpomapamerp $&
$., cm. Makponapamerp $.
$<, cm. Makponapamerp $<

A

add, cm. Mamuunas xomanga add

APL, cm. ATLJI

ASCII, cm. Cumoser ASCIIT

assign, cm. MamwHHag KOMaHZA
assign

awk 161

B

bc 161

BEGIN, cm. Oneparop BEGIN

BISON 16, 161, 162, cm. maxowce Te-
HEpaTop IPOTrPaMM CHHTAKCHIECKO-
ro pasb6opa

break, cm. Oneparop break

C

calcl 44-46

calcla 49, 158

calclb 55, 158

calc2 58, 158

calc2a 62, 64, 65, 70, 71

calc3 79

calc3a 85, 158

calc4 94, 159

calc4a 98-100, 108, 109, 124, 159

calch 99, 108, 109, 159

calc6 118, 124, 135, 155, 157, 160

cc 19, 32, 44, 64, 65, 67, 68, 70, 94,
163, cm. maxorce GCC

continue, cm. Onmeparop continue

D

DATA, cm. Jlekcema DATA
div, cm. Mamwunnraa komanga div
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E

ECHO, cm. Oneparop ECHO

EMX, cm. [paiiBep emx

eq, cm. MammaHas KoMaHza €q

eqn 17, 161

error, cm. Jlekcema error

eval, cm. Mamuanag Komagga eval

F

FLEX 16, 85, 161, 162, cm. maxorce
T'emepaTop mporpamMM JIEKCTIECKOTO
paszbopa

for, em. Oneparop for

FreeBSD, cm. OC FreeBSD

FUN, cm. Tepmunuan FUN

fval, cm. Mammunag xkomaugma fval

fwhile, cm. Mammunas koMaHza
fwhile

G

GCC 162, 163, 165, 166, cam. maxowce
GNU

ge, cm. MamubHasg KoOMaHTa ge

GNU 16, 161, cm. makorce JIunensus
GNU

G032, cm. Peaymuzamua DJGPP

gt, cm. Mammunas xomanga gt

I

if then else,
then else

cm. Omneparop if

Internet, cm. Anpeca cepeepos Internet

L

LALR(1) 17

le, cm. Mamunnas xkomanma le

%left, cm. dupexTtusa %left

LEX 4-6, 16, 17, 30-32, 35, 37-40,
42, 75, 76, 79, 80, 85, 92, 125, 137,
161, 164, cm. maxkowce I'emeparop
IIPOrpaMM JIEKCUYIECKOT0 pa3bopa

link 163

linklibs, cm. @adiner linkmake u
linklibs

linkmake, cm. @aiiner linkmake u
linklibs

Linux, em. OC Linux

1t, cm. Mamunrnas komasma 1t

M

MAKE 6, 59, 66-74, 79, 85, 161, 163—
165

makefile, cm. @aitn makefile

mpop, cm. Oyuxmua mpop ()

MS DOS, em. OC MS DOS

mul, cm. Mammesag Komamga mul

N

Names, cm. Tun Names

ne, cm. MammuaHag KOMaHIa ne

negate, cm. MammeHas KOMaHZIA
negate

%nonassoc, cm. JlupekTusa jnonas-
soc

O
08/2, em. OC 0S/2

P

PDP-7 161

PDP-11 161

pic 161

pop, cm. ®yuxmusa pop ()

power, cm. MamwHaHas KOMaHZIA
power

\prec, cm. [lupexTusa jprec

pri, cm. Mamunnas KoMagEza pri

print, cm. MamweHaz KOMaHZA
print, cm. maxowce Omneparop
print

prisw, cm. Herepmunan prisw

Prog, cm. Tun Prog

pushconst, cm. Mammesas KoMaHga
pushconst

Q

QNX, em. OC QNX
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R

Ratfor, cm. Pardop

reduce/reduce, cm. Kondsumkr csép-
TKa,/CBEPTKA

REJECT, cm. OmepaTrop REJECT

%right, cm. dupextusa )right

RSX, cm. [dpaiisep rsx

S

shift /reduce, cMm.
caBur /CBEPTKA

Solaris, em. OC Solaris
spisok, cm. Herepmunan spisok
%START, cm. Jupexktusa %START
%start, cm. Jupexktusa }start
STOP, cm. Mamunanaa xomasga STOP
sub, cm. Mamunrsag koMmanga sub

T

tcc 44,71, 73, 79, 133, 153, 162, 163
tlink, cm. Ucnosb3oBarme tlink
%token, cm. JupekTusa token
touch, cm. Yrumura touch

%type, cm. Jupextusa /type

U

UNARYMINUS, cm.

UNARYMINUS
%union, cm. JupexkTusa junion
UNIX, em. OC UNIX

KouduxT

Jlekcema,

187

\%
VAR, cm. Jlekcema VAR

w

while, cm. Oneparop while

Windows 95/NT, em. OC Windows
95/NT

wyrag, cm. Herepmunan wyrag

Y

YACC 4-6, 16-22, 25-27, 30, 31, 41—
44, 56, 64, 65, 70-72, 76, 79, 124,
135, 161, 162, 164, cm. maxowce Le-
HEPATOP IPOrPaMM CHHTAKCHUIECKO-
ro pasbopa

YFLAGS, cM. Maxkpomnapamerp
YFLAGS

yyclearin, cm.  Omepatop
yyclearin

yyerrok, cm. Oneparop yyerrok
yyleng, cm. Ilepemennaa yyleng
yylval, cm. Ilepemennaz yylval
yytext, cm. Ilepemennaa yytext
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