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BBEJAEHUE

TeopeTndeckue 3HaHUSI U MTPAKTUUECKHUE HABBIKU, MMOJTYyUYCHHBIC MPU U3Y-
YEHUU METOJOB CO3JaHUs TPAHCIATOPOB, IMPOKO MCIOIB3YIOTCSA B Pa3IMYHBIX
obnactsx mporpamMmupoBanus. lIpenonaBanue 1aHHOTO Kypca OOBIYHO OMHpa-
€TCsl Ha IIMPOKO M3BeCTHhIe KHUTH [1], [2], cTaBmIMe B HacToslee Bpems: Ouo-
auorpaduyeckor penkoctbio. Kpome 3TOro Teopus M IpakTUKa pa3pabOTKU
TPAHCJISITOPOB HE CTOMT HA MecTe. B HacTosiee Bpems pu CO3/JaHUU TPaHCJIsA-
TOPOB ILIMPOKO HCHOJIB3YIOTCSI MHCTPYMEHTAJIbHBIE CPEACTBA ABTOMATHU3HPO-
BaHHOU pa3pabotku. Ha web-caiite http://kit.kulichki.ru mpennoxena kmaccu-
¢ukanus HHCTPYMEHTAJbHBIX CPEICTB Pa3padOTKU TPAHCISATOPOB, KOTOpas
pa3AeisieT BCE MHCTPYMEHTAJIbHBIE CPEACTBA HA CIEAYIOIINE TPYNIbL: MAKEThI
pa3paboTKu KOMIMIATOPOB; T€HEPATOPHI JIEKCUUECKUX M CUHTAKCHUECKUX aHa-
JM3aTOPOB; CHUCTEMbl aTPUOYTHON TpaMMAaTHUKH; CpeICcTBa MpeoOpa3oBaHUs
rpaMMAaTHK; CPEACTBA F€HEpAllUH KOJA; CPEICTBA aHAJIu3a U ONTHUMU3ALUU; Te-
HEPATOPBI Cpebl Pa3padOTKH; MHPPACTPYKTYpa, KOMIOHEHTHI, UHCTPYMEHTHI.

B yueOHOM mocoOuu OmMChIBa€TCS T€HEepaTop JIEKCHYECKUX aHaIU3aTo-
poB TP Lex — nHCTpyMEHTAILHOE CPEJACTBO aBTOMATU3UPOBAHHON Pa3paOdOTKU
JIEKCUYECKHUX aHAJIM3aTOPOB, 0a3upYIOMIMXCS Ha TEOPUHM KOHEUHBIX aBTOMATOB.

PaccmarpuBaercst si3bIK ONUCAHUS JIGKCMYECKUX aHanu3atopoB Lex, Oa-
3UPYIOUIMICS Ha anmnapaTe peryJJsipHbIX MHOXKECTB U BBIPaKEHUH.

Ha ocnoBe yrunutsel Kwtbl paccMOTpeH oiMH U3 BapMaHTOB OPraHU3aLNU
TaONUIBl KIIOYEBBIX CJIOB TPAHCISATOpA Ui MOCIEAYIONIEr0 MCIOJIb30BaHUS B
JIEKCUYECKHUX aHaJM3aTopax TakuX, KaK yylex.

Takum oOpazoM, B yueOHOM MOCOOMM TOKA3aHO, YTO HCIOJIb30BaHUE
CPEICTB aBTOMATU3UPOBAHHOW pa3pabOTKU JIEKCHUYECKUX aHAJIM3aTOPOB TpeOdy-
€T HE TOJIbKO MPAKTUYECKUX 3HAHUN B 00JaCTH MPOrpaMMHUPOBAHUSA, HO U TEO-

pCTI/I‘ICCKOﬁ IIOAT'OTOBKH.



1. MOJIEJX OIHUCAHUA TPAMMATUK TIIPEIMETHO-
OPUEHTHUPOBAHHBLIX SI3bIKOB

B nm1000M si3bIKe — €CTECTBEHHOM WJIM MCKYCCTBEHHOM — MOKHO BBIJIE-
JUTh TPU COCTABJISAIOLIME: JEKCUKY, CHHTAKCUC U CEMAHTHKY.

Onpeoenenue 1. Jlexcuxka — 3T0 TIpaBuiia MOCTPOEHUS CIOB A3bIKA.

Onpeoenenue 2. Cunmakcuc (rpaMMaTHKa SI3bIKa) — 3TO COBOKYITHOCTh
[IpaBUJ, COTJIACHO KOTOPBIM CTPOSITCS JOIYCTHUMbBIE B TAHHOM SI3bIKE KOHCTPYK-
1007078

Onpeoenenue 3. Cemanmuxa — CMBICIOBAsi CTOPOHA SI3bIKA — COOTHOCHUT
€IMHULBI U KOHCTPYKIUU S3bIKa C HEKOTOPHIM BHEUTHHUM MHUPOM, JJIsi OUCAHUS
KOTOPOTO $I3bIK UCIOJIb3YETCS.

s onucanus GOpManIbHOIO SI3bIKa HEOOXOIAMM JIPYrod SI3bIK, C TOMO-
b0 KOTOPOT0 OyIyT CO3AaBaThCS SA3bIKOBbIE KOHCTPYKIIUU.

Onpeoenenue 4. SI3bIK, cpecTBAaMU KOTOPOTO MPOU3BOJUTCS OMUCAHUE
IrpAaMMaTHKH, HAa3bIBAECTCS MEMAs3bIKOM.

Mertasi3blk JOJKEH 00ecleurnBaTh Kak OMUCAaHUE CTPYKTYPHBIX €JIMHUIL
A3bIKa M MPaBUI OOBEAMHEHUS WX B JOMYCTHMbIE MPEIJIOKEHUS, TaK U COJEp-
KATEIbHYIO (CMBICIIOBYIO) CTOPOHY S3bIKOBBIX KOHCTpYKUUW. CyIIecTBYIOT
pa3MyHble CIOCOOBI 3aMUCU CUHTAKCUYECKHUX MPABUJI, YTO B OCHOBHOM OIpE-
JIeNAeTCs YCIOBHBIMU O0O3HAUYEHHUSAM U OIPaHUYCHUSIMH HA CTPYKTYpPY MpaBHIL,
MPUHATHIMH B UCTIOJIB3YEMbIX METasI3bIKaX.

Onpeoenenue 5. JIto0as rpaMMaTKa HAUMHACTCS C YKa3aHUs angasuma,
T.€. Habopa CUMBOJIOB, TOCPEICTBOM KOTOPOTO CTPOSITCSI KOHCTPYKIIMH S3bIKA.

Cunrakcuc (popManbHOro si3blKa 3a/1aeTCs HEKOTOPOH CHUCTEMOM MpaBUIl
(moposkaaroIel CUCTEMOI), KOTopasi u3 HeOOJIBIIOTO Ha00pa UCXOTHBIX KOHCT-
PYKUUUA TOPOXKIAET BCE NOMYCTUMblE UX KOMOMHAIMHU, T.€. SI3bIK OOpasyeTcs
KaK MHOYKECTBO Pa3pEeIICHHbIX MPABUIAMH COUYETAHUN UCXOIHBIX KOHCTPYKIIUH.

Kpome 3Toro, cuHTakcuc conepxut (GOpMyJIHPOBKY YCIOBHUSA, KOTOPOE BBIMOJI-



HAETCS JJIsl 3AKOHYEHHBIX KOHCTPYKIUH SI3bIKA U HE BBIMIOJIHIETCS B MPOTUBHOM
ciIyyJae.

Onpeoenenue 6. Popmanvuas epammamuka — CACTEMA TIPABUII, OMIUCHI-
BAaOIIasi MHOKECTBO KOHEYHBIX IMOCJIEIOBATEILHOCTEN CUMBOJIOB (DOPMAIHLHOTO
andaBuTa.

Onpeoenenue 7. KoneuHble 11€MOYKH CUMBOJIOB HA3bIBAIOTCA npediodice-
HUAMU DOPMATILHO20 A3bIKA, & CAMO MHOXKECTBO LIEMIOYEK — A3bIKOM, OTIChIBaE-
MbIM JJAHHOW TPAMMATUKOM.

Onpeodenenue 8. Bvi6o0 6 dannoil nopoxcoaroweli epammamure ecTb 1o-
CJIEIOBATENIbHOCTh LIENOYEK, B KOTOPOH Jt00asi, Ha4YMHasi CO BTOPOH, MOJIydaeT-
Csl U3 MPEAbIYIEeH MPUMEHEHUEM KaKoro-i1u0o mpaBuia BbIBOJA.

QopmanbHasg TpamMmatuka G 3a7aeTcsd  YHOPSIAOYEHHOW YETBEPKOU

V;,Vy,S,P), rne V, u V,, — Henepecekaromuecs KOHEUHbIE MHOXKECTBA, 00pa-
3yrolue anpaBuT WK CI0Bapb MOPOKAAEMOro (opMaabHOIo s3bIKa; V, Ha3bl-
Ba€TC MHOXXECTBOM (CJI0BapeM) TEPMHUHAIBHBIX CUMBOJIOB; V,, — MHOXECTBOM

(ciioBapeM) HETEPMHUHAJIBHBIX (BCIIOMOTATEIbHBIX) CUMBOJIOB; S — Ha4YaJIbHBIM

(BBIICJICHHBIN) BCIIOMOTATENIbHBIM CUMBOJ M3 MHOXecTBa V) ; P — Habop mpa-

BHUJI BBIBOJa KOHCTpYKHI/Iﬁ A3bIKa (HO,Z[CT&HOBOK) N3 BBIACJICHHOI'O BCIIOMOTIaA-

TEJIbHOTO CHMBOJIA, UIMEIOIIUE BUI O — [, 10 @ U [ — IENOYKH, COCTOSIIUE

KaK U3 TEPMUHAJBHBIX, TAK 1 HETEPMHUHAIbHBIX CUMBOJIOB.
[ToacTanoBku paboTaOT CIAEAYIOIUM O0pa3oM: €CiIM B MpeodpasyeMon

LICTIOYKE €CTh CJIOBO O, TO OHO 3aMCHSICTCS CJIIOBOM ﬂ . EI[HHCTBCHHO@ OI'paHH-

YCHUEC HA BUJ IMOJACTAHOBOK COCTOUT B TOM, YTO B CJIOBO & HE MOXKET COCTOATH
TOJIBKO M3 TCPMHHAJIIBHBIX CHUMBOJIOB. 910 O3HA4YacT, 4TO IIOJYYCHUC Ha HCKO-
TOPOM IIare ncrio4Kku, COCTOHH_ICﬁ TOJIBKO U3 TCPMHUHAJIIBHBIX CUMBOJIOB, CBH/IC-
TCJIBCTBYCT O HNPCKPAIICHHWH IIPOLCCCa MOPOKACHUSA — 3TAa HCIOYKaA ABJISICTCA

paBUJILHOM, 3aBEPIICHHON KOHCTPYKIMEH mopoxaaemMoro sizbika. [logcraHos-



K P MOTyT IpUMEHSThCA K TpaHCHOPMHUPYEMOU IETOYKE B MPOU3BOIHHOM
TIOPSIZIKE.

Ilpumep 1. Ilycts dopmanpHas rpamMmatuka G 3amaercs CIASAYHOIUM
obpazom: V, ={a,b} (T.e. MHOXKXECTBO TEPMHMHAJIbHbIX CHUMBOJIOB — aj(aBUT
A3bIKa — COCTOUT U3 JBYX CUMBOJIOB — a U b); V, ={S}, 1.e. MHO)XecTBO He-
TEPMUHAIBHBIX CHMBOJIOB COCTOUT M3 €IMHCTBEHHOTO CHMBOJA S — OH, €CTeCT-
BEHHO, OKAa3bIBACTCS BBIJEJIICHHBIM (HAYaJbHBIM), CHCTEMAa IOJCTAaHOBOK P
yCTh UMeeT chenytomuit Bua: 1.5 - aSa; 2.§ - bSh; 3.5 - a; 4.5 - b. Ta-

KUM 00pa3oMm:

G=(VT ={a,b},Vy ={S},S,P={1.S - aSa;2.5 - bSbH;3.S - a;4.S - b})

Onucannas rpaMMaTiKa IIOPOXAACT A3BIK, COCTOHH_II/Iﬁ N3 BCEX «(CJ06-

nepegepmuiuteri» B angpasute V. ={a,b}, UMEOIMX HEYETHYIO IJIUHY, T.C.

CJIOB, KOTOPBIE CJIEBAa HAMPABO YUTAIOTCS TAKXKE, KaK CIpaBa HAJIEBO, HAPUMED,
aba, abababa, bbbbb wu T.n. Jlerko BUJIETh, YTO NMPUMEHEHHE TEPBBIX JBYX

npaBuil (B JI0O0OM YHCIE U JHO00W MOCIEN0BATENFHOCTH) MOPOXKIAET IETTOYKU
(cnoBa) Tunma BSB', roe B’ osmauaer cnoBo [, 3alMCAHHOE CIIPaBa HAJIEBO;
HNPUMEHEHHE TPEThEro U YETBEPTOrO MPABHJ 3aBEPIIACT MPOIECC MOPOXKICHUS
cioBa 1 (popMupyIoT ciioa Tuna Saf wmm LS.

[TocTpouM mocienoBaTeNbHOCTh BbIBOAA LIENOYKU aabababaa B rpam-
matuke G. IlocinemoBaTelbHOCTh BBIBOJA BCEra HAYMHAETCSI C HAYaIbHOTO
CMMBOJIa TpamMMaTuKH. Han cTpenkamu yKas3bIBaeTCs HOMEpP MPUMEHSIEMOTO

IMpaBunJia.

S - aSa ' - aaSaa (IF - aabShaa ' - aabaSabaa (I - aabababaa

Ilpumep 2. PaccMmoTpuM (opManbHYIO TpaMMaTHKy, HOPOKIAIOIYIO

(¢parmeHT ectecTBeHHOrO s3bIka. Ilycts V, ={a,0,...5,4,b,... 1 } — MHOXeCTBO

TEPMUHAIBHBIX CUMBOJIOB — OYKB pycckoro andasura. Herepmunanbublil anda-



BUT cTpoutrcs u3 cumonoB V, ={0Q,R,S}, rne Q0 ={q,,...q,} — MHOXECTBO
UMEH Jo/ied B pycckoM andasure, R ={r,,...r, }— MHOXXECTBO IJIarojoB, CTOSI-

X B TPETHCM JIMIC CAMHCTBCHHOI'O YMCJIa HACTOAIICTO BPCMCHU. DNEeMEHTBI

1; M ¢;3aNUCBIBAIOTCS C MOMOLIBIO TEPMHUHAIBHBIX CUMBOJIOB. IIycTs cuctema
noxcraHoBok P umeer Bux: 1.5 - OR; 2. Q - ¢q, O - q,, ...0 - q,; 3.
R - n, R - rz,...R—> v, -

Hanpumep, rpammarnka G umeeT BUL:

V; ={a,6,...q,4,b,...A4},Vy ={0,R,S},S,
1.S - OR 4.0 - Hamanva  1.R — yuumcs
P=:2.0 - Anexcandp 5.R — bedxcum 8.R - cnum
3.0 - Mapus 6.R — pabomaem 9.R — uumaem

OueBHuIHO, 3Ta TPaMMaTUKa MOPOXKIAET S3bIK, COCTOSIIIMN U3 (Ppa3 Tumna:

«MaKou-mo oenaem mo-mo».
i
Hanpumep: S ' — QR [ - HamanvsR 00 — Hamanes yuumes

PaboTaeT rpaMMartuka cienyomuM 00pa3oM: Ha MEPBOM 1Iare ornpeaesis-
eTcsi TUN (pa3bl; BTOPOU IIAr MOPOKIAET KOHKPETHOE WMS, a TPETHH Imar —
KOHKpeTHoe neicTBue (riarosn). M3 gaHHoro npumepa BUAEH COAEpPKaTEIbHBIM
CMBICJT HETEPMHUHAIBHBIX CUMBOJIOB — OHH MOTYT 0003HA4aTh pa3IUnIHbIC KJIac-
Cbl KOHKPETHBIX CJIOB, B YaCTHOCTH, TPAJUIIMOHHBIE TPAMMATUYECKHE KJIACChl —
YaCTH PEYH, YJICHBI MPEIJIOKEHUS U TIP.

Henocratok mociienoBaTebHOCTEN BBIBOAA — TPOMO3IKOCTh MU MHOTO-
KpaTHOe TepenuchiBanue. g mpeacTaBieHus BbIBOJA MOKHO HMCHOJIb30BATh
cunmakcuieckoe oepego 6b1600a. CHHTAKCUYECKUE JIEPEBbSI UMEIOT CIIEAYIO-
LIy10 CTPYKTYpY (puc. 1.):

- KOpEHb JIepeBa BbIBO/IA IOMEUYEH HAa4aJIbHBIM CUMBOJIOM IPAMMAaTHUKU;

- B K&KJIOM BHYTPEHHEM Y3JI€ CTOUT HETEPMUHAIT;



- JIUCThAA IIOMCUYCHbBI TCPMHUHAJIIBHBIMU CHUMBOJIAMH TaK, 4YTO YHUTACMBIC
CJICBA HallpaBO, OHU MPCACTABIIAIOT TCPMHUHAJIBHYIO HCIIOYKY, BBIBCACHHYIO M3

Ha4dYaJbHOI'O CUMBOJIA.

a a b a b a B a a

Puc. 1. Cunrakcudeckoe nepeso BuiBoaa aabababaa s rpammaruke G

N3 moboro y3j1a A€pE€Ba, IOMCYCHHOTO HCTCPMHUHAJIbHBEIM CHUMBOJIOM A,

UAYT BHU3 BETBU K y3JaM, momedyeHHeM X, X,,..., X ,ecim A - X X,.. X,

OJIHO W3 MPaBUJI TPAMMATHUKH.

Ha ocHoBe ¢opManbHBIX TpaMMAaTUK CO3JAIOTCS SI3bIKM MPOTpaMMHUpPOBa-
HUSL U TPAHCIATOPHI K HUM. [Ipu pemieHnn 3a1a4 UCKYCCTBEHHOTO MHTEIJICKTA
OHM UCTIOJB3YIOTCS B CUCTEMaX MAIIMHHOTO MEPEBOA, a TAKXKe JIJIsl TeHepaluu
CHUHTAKCUYECKH MPABUIIbHBIX MPEIOKEHUH B OTBETAaX JKCIEPTHHIX CHUCTEM Ha
3ampockl nosb3oBareneil. dopMasbHble TPaMMATHKH MOTYT MPUMEHSTHCS B
yueOHBIX U HHBIX Iporpammax (Hampumep, Microsoft Word), tne tpebyercs

IIPOBCPKA IIPABHUIbHOCTH BBOAUMOI'O TCKCTA U ITOMCK B HEM OIIHOOK.

1.1. MeTasi3bIKk XOMCKOI0
MeTtas3bik XOMCKOIO BBIIIEIN U3 HEAP MaTeMaTudeckoi joruku. OH ume-

€T CIIEIYIOLIYI0 CUCTEMY 0003HaUeHUH:



- CUMBOIJI « — » OTAEJISIET JIEBYIO YACTh IIPABWJIA OT MPABOM (UUTAETCSA KAaK
«THOPOKIAECT» U «ITO €CTh»);

- HCTCPMHHAJIbI Ai — CHMBOIJIbI, UCITIOJIB3YCMBIC IJIA 0003HaYeHUs KOHCT-

PYKUMH A3bIKa, TAE [ — WHIACKC, YKA3bIBAIOIIMN HOMEP HETEPMHUHANIA (HETEPU-

MUHQJI A, — Ha4aJbHBIA CUMBOJI IPAMMATUKH);

- TEpPMUHAJIbI — CHMBOJIbI, UCIIOJIb3YEMBIE B OMKUCHIBAEMOM SI3BIKE;

- KaXKJ10€ MPaBWJIO OIpeeseT MOPOXKICHUE OJTHOM HOBOM 1IETIOYKH, MPH-
4eM OJMH U TOT K€ HETEPMHUHAJI MOXKET BCTPEUYAThCS B HECKOJIBKUX MpaBUIaX
clieBa.

Ilpumep 3. Onucanue KOHCTPYKUUU «udenmughuxamop» (A;) Ha MeTa-

s3bIKe XOMCKOTO OY/IET BBITJIAIETh CIICIYIOIIUM 00pa3oM:

1. A - A, 14.A, - k 27.4, - x
2. A - AA, 15.4, 1 28.4, - y
3. A - AA, 16.A, - m 29.4, - z
4. A, —a 17.4, - n 30.4, - 0
5. Ay » b 18.4, - 0 314, -1

6. A —c 19.4, - p 32.4, - 2
7. A, ~d 20.4, - ¢ 33.4; - 3
8. A, —e 21.4, — r 34.A, - 4
9. A - f 2.4, - s 35.4, = 5
10.A, - g 23.4, -1 36.4, - 6
11.A, - h 24. 4, — u 37.4, -7
12.A, - i 25.4, - v 38.4, - 8
13.A, - j 26.4, - w 39.4, - 9

Ilpumepwl nocnedosamenvrocmeti 8618004

1. [TocnenoBatenbHOCTh BBIBOAA HeHTU(DUKATOpA fIuU



AR - AA D - AAA, [ - AAA, D - fAA, O - f5SA, OFF - fSu

2. IlocnenoBatenbHOCTh BBIBOAA UAeHTHU(DHKAaTOpa id3:

A D - AA T - AAA, [ - AA A, OCF - iA, A, O - idA, OFF - id3

3. [TocnenoBaTenbHOCTH BBIBOAA HACHTU(DUKATOPA 2fS

A DD - AA O - AAA D A fA OF - A fs, CITIe/I0BATENBHO,
uaeHTUGuUKaTop 2fs B rpaMMaTHKE BBIBECTH HEBO3MOJXKHO, T.K. B TpaMMaTHKE

HET npaBuia A, — A;.

1.2. Merasa3bik Xomckoro-IllyTuenoepaxe

[IpuBeneHHbIN B NpeabIayIIeM pa3eie IpUMep OMUCAHUS KOHCTPYKIUU
«uOeHmuguramop» 1MOKa3bIBACT TPOMO3JIKOCTb METasI3blka XOMCKOI'0, YTO IIO-
3BOJISIET A(P(PEKTUBHO MCIOIB30BATh €r0 TOJBKO IS OMHCAHUS HEOOJbIINUX al-
CTPaKTHBIX S3bIKOB. bojiee KOMIIAKTHOE OMMCAHUE BO3MOYKHO C MPUMEHEHUEM
MmeTas3bika XoMmckoro-1lyTienOepxe, HCHOIB3YIOMIETO CAeaAyoLmMe 0003Hayue-
HUSI METAaCUMBOJIOB:

- CUMBOJI «=» OTJEJSIET JIEBYIO YacTh MpaBHiia OT MPaBoil (BMECTO CUM-
BOJIA « — »);

- HCTCPMHHAJIbI Ai — CHMBOIJIbI, UCITIOJIB3YCMBIC IJIA 0003HaYeHUs KOHCT-

PYKLIHM SI3bIKA, TAE [ — WUHAEKC, YKA3bIBAIOLIMNA HOMEp HETEPMHUHANIA (HETEpH-

MMHHaJI Al — HavaJIbHbIA CHUMBOJI FpaMMaTI/IKI/I);

- TEpMHUHAJIbI — CHMBOJIbI, UCIIOJIb3YEMBIE B OIUCHIBAEMOM SI3BIKE;

- KaXXJI0€ MPaBUJIO OMPENEIAET MOPOXKIACHUE HECKOJIbKUX aJbTEPHATHB-
HBIX IIEMOYEK, OTACISIEMBIX JPYT OT IPyTra CUMBOJIOM « + ».

BBeneHnne BO3MOXKXHOCTH albTEPHATUBHOTO MEPEUUCIICHUSI TTO3BOJIUIIO CO-

KpaTuTh OIMMCAHUC SA3bIKOB.
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Ilpumep 4. Onucanve KOHCTPYKUUU «UOEHMUPUKAmMOp» HAa METASA3BIKE
Xomckoro-Illytiien6epxe OyaeT BHIMISIIECTH CASAYIOMNUM 00pa3oMm:

A=A+ AA +AA

A,=atb+ct+rd+et f+rg+th+i+j+tk+tl+m+nto+tp+tg+r+s+

ttutvtwtx+y+z

A; =0+1+2+3+4+5+6+7+8+9

1.3. Hopmaabnas ¢popma bakyca—Haypa (BHD)

Mertaszpiku XoMmckoro u Xomckoro-lllyTiien6epke HCmonp30Baauch B
MaTeMaTHYeCKON JUTepaType MpH OMHMCAHUU MPOCTHIX aOCTPAKTHBIX SI3BIKOB.
Mertas3bik, pemiokeHHbli bakycom u Haypom, BrepBbie HCIIOIB30BAJCS IS
OMMCaHUsl CUHTAKCHCA PEATIbHOIO sI3bIKa porpammupoBanus Anron 60. Hapsany
C HOBbIMU 00O3HAUEHUSMH METACMMBOJIOB, B HEM HCIIOJIb30BaJIUCh COJAEpIKa-
TeJIbHbIE 0003HAUEHUS HETEPMHUHAIOB. JTO CHENAI0 ONMUCAHUE SI3bIKA HarJIsl-
HEE Y MO3BOJMUJIO B JAJIbHEUIIEM IIUPOKO UCIOJIB30BATh JAaHHYIO HOTALMIO JJIS
OMHCaHUsl pealbHBIX SA3BIKOB IMporpammupoBaHus. s dbopmupoBaHus mHpe-
JIO)KEHUU B HOpMmanvHol ¢opme bexyca-Haypa ucnonb3yroTcsl YHUBEPCATIbHBIE
MeTacHMBOJIBL: { <,>,::=,|}. MeTacuMBOJIBI «<» M «>» HA3bIBAIOT «)2106bIML
CKOOKamMu» — OHM CIy>KaT JJi1 oOpaMJIeHUs] HETePMHUHAJILHOIO CUMBOJIa. Merta-
CUMBOJI «::=» YUTAETCS «NO OnpedeneHuio ecmv». MeETaCUMBOJ «|» YHUTAETCS
KakK «ujau».

B npennoxenusx, 3anucanHbix B popme bekyca-Haypa, Hetepmunaiib-
HBIM CUMBOJI, CTOSIIUN B YTJIOBBIX CKOOKAX, UTPAET POJb ONPEaeIsieMOil KOHCT-
pykuuu si3pika. B popmynax bekyca-Haypa MoryT ncnonb30BaTbes TepMUHAb-
HbIE€ CUMBOJIBI U3 ai(aBUTA SI3bIKA, OTJIIMYHbBIE OT YHHUBEPCAIbHBIX METACUMBO-
JIOB.

Onucannie GopMaiIbHOTO SI3bIKA CTPOUTCS U3 MOCIENOBATEILHOCTH (op-

MYIJI, KaxKIasa U3 KOTOPBIX B JIEBOM 4acCTH COACPKHUT OANH METACUMBOJI, 0003Ha-
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YaroMii HEKOTOPYIO KOHCTPYKIUIO sA3bIka. [IpaBas yacth Takoi (opMyIbl co-
JEPKUAT OO0 TEPEUYNCIICHNE METACUMBOJIOB U TEPMUHAIILHBIX CUMBOJIOB SI3bIKA
(HMKaKHUX pa3jieNiuTeseil Mpu 3TOM He CTaBUTCS), TMO0 COBOKYITHOCTH Mepevmc-
JICHUH, pa3/IeICHHBIX METACUMBOJIOM «|». [IpaBas u meBast yacTu 0OBEAUHSIIOT-
Csl B €IUHYI0 (OPMYITy METACUMBOJIOM «::=>.

SI3bIK MOKHO CUMTATh MOJHOCTHIO ONMPEEICHHBIM B HOPMaJIbHOU (hopme
bexyca-Haypa, ecnu 110060 HeTepMUHAIBHBIA CUMBOJI MOYKHO MIPEICTABUTH TO-
CJIEIOBATEIbHOCThIO TEPMUHAIBHBIX CHMBOJIOB.

Ilpumep 5. PaccMOTpUM KOHCTPYKIIUIO «UOeHMUPUKAMOp», KOTOpasi UC-
MOJIB3YETCSl BO MHOTHX fI3bIKax MporpammupoBaHusi. Ha ecTtecTBeHHOM s3bIKe
onpeereHue KOHCTPYKIIMK 3BYUHT CIEAYIOIINM o0pa3oM: «HMoenmughuxamop —
9mo n0bas nociedosamenbHoCms OYK6 U yugp, HauyuHarowasacs ¢ oykevl». B
HopManbHOM (opme bekyca-Haypa oHo Oyner BBHIMJISAETH ClEIyIOIMIMM 0Opa-
30M:

<udenmuguxamop > == <oOykea ><udenmugpuxamop >< 6ykea >l

<udenmuguxamop ><yuppa >

<oykea> = albl|c|dle]l...|z

<yugpa> = 0]112]|3]...]19

BunHo, 4yTo B OmnpeieneHud NaHHOTO MOHSATHS MPUCYTCTBYET PEKYPCHUB-
HOCTb, IMTOCKOJIBKY TIOHSTHE «UACHTH(GUKATOP» OMpPENesieTcs 4Yepe3 camo ceosl.
DneMeHTapHbIM OKa3bIBAETCS UICHTU(HUKATOP U3 OJHOIN OYKBHI.

Ilpumep 6. PaccMOTpUM rpaMMaTHKY LEJIbIX YKCEN 0€3 3HaKa:

<yucno > := <yugpa 3<yuppa ><uucno >

<yugpa> = 0]112]3]...]19

Ilpumep 7. PaccMOTpUM SI3BIK MPOCTEUIINX apudMeTudecKkux Gopmy
<gopmyra > = (<gpopmyra >)|<uucno >|< popmyna > < znax >< gpopmyna >
<yucno > := <yugpa 3<yuppa ><uucno >

<yugppa> = 0]112]|3]...19
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<3mak > = +|—|*|/
[IpuBeneM mocnenOBaTENLHOCTh MPEOOpPA30BaHUN IMEMOYKH «3+502»

(Tak Ha3BIBAGMBbIN pa300p WU 6b1800):

<gopmyna > ::= <ghopmyna ><3nax ><ghopmynra > =
< popmyna >< 3nax >< popmyna >< snax >< popmyna > =
<wyucno >< 3uak >< popmyna >< zuax >< gpopmyna > =
<yugppa >< snax >< popmyna >< suax >< popmyna > =

3 <3uak >< gpopmyna >< 3uax >< popmyna > =

3+ < gopmyna >< snax >< popmyna > =

3+ <uucno >< suax >< opmyna > ::=

3+ <yugppa >< snax >< popmyna > =
3+5 < 3nax ><ghopmyna > =
3+5L<gopmyna> =

3+5C<yucno> ::=

3+ 5L <yugppa >

3+5L2

CHHTaKCHYECKOE JI€pEeBO BbIBOAA LEMOYKH «3+50C2» MpeACcTaBICHO Ha
PUCYHKE 2.

BoJBbIIMHCTBO TpaMMATUK JOMYCKAIOT HECKObKO PA3IUYHBIX B8bl80008
JIJIST OTHOM M TOM 7Ke IIETIOYKH U3 SI3bIKA.

Ecnu B mponiecce BbIBOIa LIEMOYKH MPABWJIA TPAMMATUKHA PUMEHSFOTCS
TOJIKO K CAMOMY JIEBOMY HETEPMHUHAIY, TOBOPSIT, YTO MOJIYUYEH JIEBBIN BBIBOJI
LEMOYKH. AHAJIOTUYHO ONPEEIIIeTCs IPaBblil BEIBOA. B nprumMepe nokasas Jie-
BBIM BBIBOJI.

HoctounctBo BH® B ToM, uTO rpaMmaTuka si3bIKa IpeacTaBisiercs B Oy-

KBeHHOM BHje; HeygoO6Ha BH® oaH000pa3HOCTHIO CHOCOOOB MOCTPOEHUS
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npezmonceHHﬁ SI3bIKAa — 3aIIMCh I'PAMMATHUKHN OKAa3bIBACTCS FpOMOBI{KOﬁ H I1JI0XO

BOCIIPUHUMAEMOM.
<thopmyna:=
[ I |
<HOPMYna: CIHOH> <HOPMYna:
[ I : ] |
<hopmyno: CIHOH> <hopMYna YUCAO>
| | |
YU CAO0> YU A0S <YUPpa=
| |
<yudppa> <yudppa
| |
3 + 5 o 2

Puc. 2. CuHTaKcH4ecKoe IepeBo BhIBOA Hemouku 3 +5[ 2

1.4. Pacmiupennbie bakyca-Haypa ¢gopmbl (PBH®)

Merasi3biku, IPEICTaBIEHHBIE BBIIIE, MTO3BOJIIOT OMKUCHIBATH JIIOOON CHUH-
takcuc. OIHAKO JJIsl MOBBIIEHUS y100CTBAa U KOMIIAKTHOCTH OIHUCAHMS, 1eJie-
c0o00pa3HO BECTH B SI3bIK JIOMOJHUTENbHbIE KOHCTPYKIUU. B yacTHOCTH, crienu-
IbHBIC METACUMBOJIBI OBUTH pa3paOOTaHbl JUIsl OMMMCAHMS HEOOS3aTEIbHBIX TIe-
MOYEK, MOBTOPSAIONIUXCS LEMOYEK, 00S3aTEIbHbIX aTbTEPHATUBHBIX IIETIOYEK.
CyliecTBYIOT pa3ivyHble pacliMpeHHble (GOPMBbI METAA3bIKOB, HE3HAYUTEIHHO
OTIMYaoIIuecs Ipyr ot apyra. Mx pa3sHooOpasue 3a4acTyro 0ObACHAETCS Ke-
JaHueM pa3paboTYMKOB SI3bIKOB MPOTPAMMUPOBAHUS [O-CBOEMY OMNUCATh CO3-
JnaBaeMblii A3bIK. K mpuMepam Takux MIMPOKO HU3BECTHBIX METASI3BIKOB MOYXHO
otHecTr: MeTas3blk PL/I, Merasspik Bupta, ncnons3yemslil ipu onucannu Mo-
nynbl-2, Metasa3blk KepHurana-Putum, onuceiBaromii Cu. 3adacTyro Takue
S3BIKM Ha3bIBAIOTCS paciiupeHHbiMu popmamu bakyca-Haypa (PBH®).

B uvactrHoctu, PBH®, ucnons3dyembie BUpTOM, UMEIOT CIEIYIOUIAE OCO-
OCHHOCTH:

- KBaJpaTHbIE CKOOKH «[» U «]» 03HAYaIOT, YTO 3aKJIIOYEHHAs B HUX CHH-

TAKCHUYICCKAasl KOHCTPYKIHA MOKCET OTCYTCTBOBATD;
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- (urypHbie CKOOKH «{» MU «}» 03HAYAIOT MOBTOPEHHE CHUHTAKCHUYECKOM
KOHCTPYKIIMU (BO3MOXHO, 0 pa3);

- KpyTIJIble CKOOKH «(» U «)»HUCHOJb3YIOTCS JJIsl OTPaHUYEHUs albTepHa-
TUBHBIX KOHCTPYKIIMA;

- coyeTaHue (PUrypHBIX CKOOOK M KOCOHM 4ePTHI «{/» U «/} »UCHOIB3yeTCs
11 0003HaYEHHS IOBTOPEHUS OJIMH U OoJiee pas.

HerepmuHanbHble CUMBOJIBI H300PAXKAIOTCS CIOBAMU, BBIPAXKAIOIIUMHU UX
UHTYUTUBHBIN CMBICI M HAITUCAHHBIMHU HA PYCCKOM SI3BIKE.

Ecnu HeTepMHHAN COCTOUT M3 HECKOJIBKMX CMBICIOBBIX CJIOB, TO OHHU
JIOJKHBI OBITh HAIIMCAHbl CIUTHO. B 3TOM cilydae 11 MOBBILLIEHUS YA0OCTBA B
BOCHIpUATUHN (hpa3bl 1ENeCO00pa3HO KaXKA0€ €€ CIOBO HAuMHATh C 3arjlaBHON
OyKBBI WM pa3AeiisiTh cjIoBa BO (hpa3ax CHUMBOJIOM Noa4YepKuBaHUs. TepMmu-
HaJIbHBIE CHMBOJIBI M300pa)karoTCs CJIOBaMH, HallMCaHHbIMU OyKBaMM JIaTHH-
ckoro andasuTa (3ape3epBUPOBAHHBIEC CIIOBA) WM LIETIOYKAMHU 3HAKOB, 3aKJIIO-
YCHHBIMU B KaBbIuKH. CHHTaKCHYECKUM MpaBUJIaM MPEAIISCTBYET 3HAK «$» B
Hayaje CTpoku. Kaknoe mpaBuiio OKaHYMBAETCS 3HAKOM «.» (Touka). JleBas
4acTh IIpaBUjia OTAEISIETCS OT MPABOM 3HAKOM «::=» (paBHO), a aIbTEPHATUBBHI -
BEPTUKAJIBHON 4EPTOM «|».

Ilpumep 8. B cOOTBETCTBUM C JaHHBIMU IIPaBUJIAMH CUHTaKCUC WJCHTU-

¢ukaropa OyAeT BBITTIAAETh CACAYIOIUM 00pa3oM:

Suoenmucpuxamop ::= 6ykea{bykea |yugpa}.
$6yK8a ::: "aﬂlllbl!ll!C"l"d"lﬂe" ...l”Z".
$uu¢pa ::: ||0"|||1"|"2"|"3"| . |||9".

1.5. {uarpammbl Bupra
['opa3no Gonee HArNSAHOW CleNyeT CUMTaTh APYroil crocod OomucaHus
(opMabHOIO 53bIKa, KOTOPBIN ObLT npeasiokeH Huknacom Buptom — co3nare-

neM si3bika nporpamMmmupoBaHusi PASCAL — W KOTOpBIM MOJIy4HJI Ha3BAHUE
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«cunmakcuieckue ouazpammol». CHUHTaKCUYECKash IuUarpaMMa — 3TO CXeMa
(rpaduueckoe mpeacTaBiIeHNEe) OMMCAHUS KaKOTO-TM00 HETEPMUHAILHOTO CHM-
BOJIa s3bIKa-00bekTa. Cxema BCcerja UMEET OAWH BXOJ M OJUH BBIXOJ. DJIEeMEH-
TaMHl CXEMbl MOTYT CIY>KUTh TE€PMHHAJIbHBIE CUMBOJIBI S13bIKA, 3aKJIIOUCHHBIE B
OKPY>KHOCTH (MJIM OBaJl) WM HETEPMHUHAJIbHBIE CUMBOJIbI (KOHCTPYKIIMHU) S3bIKA,
3aKJIIOYEHHBIE B MPAMOYTOJIBHUK. DIIEMEHTBl COCIUHSIOTCS MEXAY COOOM Ha-
MPaBJICHHBIMH JIMHHUSIMU, YKa3bIBAIOIINE MOPSIIOK CJIEIOBaHUS OOBEKTOB B OII-

peacisicMOM HETCPMHUHAJIIBHOM CHMBOJIC. HpI/IHHTBI Ceayromme 0003HaYCHUS

(puc. 3).
b COEQUHUIMENEHER NLHLS

HefnellRaleHee CLWS0NR!

freiidliiaNbRelE CLWSONs!

AE gemeneHue [ PassunKg)

I T IR
J—» J—» yLun

Puc. 3. O6o3nauenus nuarpamm Bupta

ofxod

CTpyKTypa CHHTAaKCHYECKUX IMarpaMM HJAEHTUYHA CTPYKTypaMm SI3bIKOB
IPOrpaMMHUPOBAHMS, YTO MO3BOJIMIO LIMPOKO HCIIOJIB30BaTh JHArPaMMBbl IS
HaIMCaHMsl TPAHCIATOPOB PA3IUYHBIX SA3bIKOB. [IepBBIM A3BIKOM, ONMMCAHHBIM C
MOMOIUIBI0 CHHTAKCHUECKUX Auarpamm, Obu1 361k PASCAL.

Urenue auarpaMMbl IMPOU3BOAMTCS B HAMNPABICHUH CTPEJOK; B TOYKE
BETBJIEHUS] MOXKET BbIOMpaThes 10001 MapuipyT. B kauecTBe MeTasi3plka MOKET
UCIIOJIb30BAaThCSl €CTECTBEHHBIM PYCCKUM S3BIK; SI3BIKM IPOrPAMMHUPOBAHHUS
CTPOSITCSl Ha AHIJIOSI3bIYHOM OCHOBE. TepMUHaIbHBIE CUMBOJIBI IEPENHUCHIBAIOT-
Csl B KOHCTPYKLIMU (POPMAIBHOIO SI3bIKA TOCIOBHO. HeTepMuHaibHbIE CHMBOJIBI

MOT'YT BBIPAXXAaTbCA YCPC3 TCPMUHAJIBHBLIC WM APYIrUC HCTCPMHUHAJIBHBIC — B
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ATOM CJIy4dae I HUX CTPOATCS YTOUHSIOIIME THArpaMMbl; B KOHEYHOM CYETE,
BCE HETEPMUHAJIbHBIE CHMBOJIBI JOJKHBI ObITh BBIPAXKEHBI Yepe3 TePMHUHAIIb-
Hble. [Ipy UCIONB30BaHMM CUHTAKCUYECKHUX JAHArpaMM MPUHUMAETCS YCIIOBHE,
YTO CpPeAM TEPMUHAIBHBIX CUMBOJIOB SI3bIKA-00BEKTa HE JOJDKHO OBITH OJHMHA-
KOBBIX, @ TAK’K€ HU OJIMH U3 TEPMUHAIBHBIX CUMBOJIOB HE MOXET CIYKHUTh Ha-
yanom apyroro. [Ipy HapylieHun TaHHOTO YCJIOBHS BO3MOXHO HEOJHO3HAYHOE
YTEHUE JuarpaMMsbl U, KaK CJIEICTBUE, IOCTPOCHHUE WIA PACIIO3HABAHUE HEBEP-
HOM KOHCTPYKIIMH SI3bIKA.

PaccmoTpum psin pUMEpPOB MOCTPOEHHsS CUHTAKCUYECKUX AHArpaMmm,
NEPBBIM U3 KOTOPBIX OyJIEeT OnpeaeieHne MOHATUs «uoenmuguxamop» (puc. 4)
JIJISL COTIOCTABJICHUS C TIPUBEJICHHOM BhIlle HOpMalibHOU dopmoit bekyca-Haypa

(cm. mpumep 5).

uOeHMUpUKAMOP —l Gyrea e
A

] Oyres e

L )

le—| Luga

Puc. 4. CunTakcuyeckasi uarpaMma KOHCTPYKIUU UOeHMUDUKAMOP

Heo6xoaumel yTouHSIOMKUE TUarpaMmbl (puc. S):

~E
5

Puc. 5. CuHTakcuueckue nuarpaMMbl KOHCTPYKIIUH OyK6a U uoeHmuguxamop

[TpumepamMu MOCTPOCHUS AHTJIOSA3BIYHBIX UICHTU(UKATOPOB B COOTBETCT-
BHUM C 3TOW JUarpaMMou sBISIIOTCS: ¢, al23, identificator, e2e4.
Juarpamma, 3agaromas o0 Bua nporpammel Ha sizbike PASCAL, BbI-

TJISLIUT ClieayromuM obpaszom (puc. 6):
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MpezpaMma —’l Sazonoeok ™ OnpeieneHua —>©—>I
7 NpearMcaHue »  End

(e
LT

Puc. 6. CuHTakcnueckas AuarpaMMma KOHCTPYKLUUU npocpamma Ha a3blke Pascal

B kaudectBe nmpuMepoB MpeANUCaHui PACCMOTPUM )ClIO8HOE W YUKIUYe-

ckoe (puc. 7).

¥ NOEHOR
NPEAMMCAHME

Nor4eckoe e
BRIQZHEHWE i
MpeancaH9e @—» MpeanicaH1e —1->

LIMKNI4ECKoE
MREAMMCAHME

Peneat 1 . Uil Naorn4eckoe |,
e REAMMCAHKME > BLIPZNEHME

Puc. 7. CuaTakcudeckue auarpaMMbl KOHCTPYKIIUH ycio8Hoe npeonucanue u
YUKIUieckoe npeonucanue

B cootBeTcTBUU € 3TUMH U MOAOOHBIMU JUArpaMMaMH CTPOSITCS JIOIycC-
TUMbIE€ CHHTAaKCUYECKHE KOHCTPYKIIUU SI3bIKA.

Hrak, Hotauuu bekyca-Haypa u cuHTakcuueckue auarpaMmbl — 3TO JBa
aJIbTEPHATUBHBIX CIIOCO0A OMUCAHUSI KOHCTPYKLUNA METasA3bIKa, C TOMOIIbIO KO-
TOporo crpoutcsi popmainbHbIil s3bIK. [locne Toro, kak mocTpoeHa GpopmanbHast
rpaMMaTHKa, U €10 MOPOXKIIEH SA3bIK, OH MOXKET ObITh UCIOIB30BaH AJISl PEIICHUS
NPUKIATHBIX 33]a4 — KOMMYHHUKAIlMU, XpaHEHUs] U 00paboTKK MH(OpMALUU.
[Tocnenuuii kacc 3a1a4 NPUBOAUT K HEOOXOIUMOCTH (POPMYIUPOBKH C TIOMO-

HIbIO SI3BIKOB MOCJIEIOBATENIbHOCTEH 00paboTKu nH(pOpMaIny, T.€. alTOPUTMOB,
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U UX MPEJCTABICHUIO B (opMe, TOCTYITHON AJIi TOHUMAaHHUS U UCIIOJHEHUS JIU-
[IOM WJIM TEXHUYECKUM YCTPOMCTBOM, KOTOpbIe 00pabOTKy MPOU3BOISAT.
HuarpaMMbel Bupra 1mo3BOJsIOT 3a4aBaTh albTEPHATUBBI, PEKYPCUM, UTE-
panuu U 1o u3o0pa3uTenbHON MolHocTH SKBUBasieHTHBI PBH®. Ho rpaduue-
CKoe OTOOpakeHue mpasuil Oosiee HarsiHO. Kpome 3Toro nomyckaercs npous-
BOJIBHOE IPOBEJEHUE AYT, YTO YMEHBIIAET KOJIMYECTBO IEMEHTOB B IIPABUIIC 3a
CUET ero HECTPYKTYpUpOoBaHHOCTU. [{narpammel BupTa sSBAsIOTCS yIOOHBIM HC-
XOJHBIM JIOKYMEHTOM I IIOCTPOEHHUS JIEKCUYECKOTO M CUHTAKCUYECKOTO aHa-

JN3aTOPOB.
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2. CTAAMU PABOTHBI TPAHCJIATOPA
PaboTta xOoMIuiIsTOpa COCTOMT M3 HECKOJBKUX CTAIWl, KOTOPbIE MOTYT
BBINOJIHATHCS MTOCJIEA0BATEIBHO JIMOO COBMEILATHCS 10 BPEMEHU. DTU CTaIUU

MOTYT OBITh ITPEACTABIICHBI B BUJIE CXEMBI (pHC. §).

Bxogmoii Texct T ab bl KoMITHIATOp A N
Brixomuoii Texcr

!
| Y

JERCHYE CEIH CHHTAKCHYECKHH TEHEPATOP

= —
AHAIMM3ATOP Tl—) AHAIH3ATOP w ’_>

Jlex ceniel AToMET

Puc. 8. Ctaguu paboThl KOMIUIATOPA

[lepBas cragus pa®OThl KOMOWISITOPA HA3bIBAETCS JIEKCUUYECKUM aHaJU-
30M, a mporpamma, e€ peanusyrolias, — JekcuueckuM ananuzaropom (JIA). Ha
BXOJ JIEKCHUECKOIO aHalIu3aTropa MOJAETCA MOCIJIEI0BATEIbHOCTh CHMBOJIOB
BXOAHOTO si3bIKa. JIA BBIICNSIET B 3TOM MOCIEI0BATEILHOCTH MPOCTEHIITNE KOH-
CTPYKUHHU $53bIKA, KOTOPBIE HA3bIBAKOT JIEKCUYECKUMU equHuLamMu. [Ipumepamu
JIEKCUYECKHUX €IMHMIL SIBIIAIOTCS UIEHTU(PUKATOPHI, YUCITA, CUMBOJIBI ONEpaIu,
ciyxeOHbie cioBa u T.4. JIA mpeoOpa3yeT UCXOIHBIN TEKCT, 3aMEHSIS JIeKCuYe-
CKHME €UHULIBI UX BHYTPEHHHUM IIPEACTABICHUEM — JIEKCEMaMHU. JIekcema MOXKeET
BKJIFOYATh WH(OPMAITHIO O KJIacCe JIEKCUYSCKON enMuHUIbl u e€ 3HadeHuu. Kpo-
M€ TOrO, JJIsl HEKOTOPBIX KJIACCOB JIEKCUUYECKUX enuuull JIA cTpouT Tabiauisl,
Harpumep, Tabauiy UAeHTU(PUKATOPOB, KOHCTAHT, KOTOPbIE UCIIOJIB3YIOTCA Ha
MOCJHEAYIOMINX CTAAUSIX KOMITUJIALINHY.

Bropyto cranuio paboThl KOMIUJISATOPA HA3BIBAIOT CUHTAKCUYECKUM aHa-
JU30M, @ COOTBETCTBYIOIIYIO NPOrpaMMy — CHUHTAKCHUYECKUM aHAIU3aTOPOM
(CA). Ha Bxoxg CA mopmaetcst MOCIeI0BaTeILHOCTh JEKCEeM, KOTopas mpeodpa-
3yeTcs B MPOMEKYTOUYHBIN KO, MPEACTaBISIOMUNA cOO0N MOCIeI0BATENbHOCTh

CHMBOJIOB JICWCTBHS WM aTOMOB. KaXIplil aTOM BKIIFOYAET ONKMCAHUE Omepa-
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LN, KOTOPYK0 HYKHO BBINOJIHWTb, C YKa3aHUEM HCIIOJIb3YEMBIX OIEPAHIOB.
[Ipy 3TOM MOCNIENOBATENBHOCTD PACIIOJIOKEHNSI ATOMOB, B OTJINYHE OT JIEKCEM,
COOTBETCTBYET MOPSAKY BBINOJIHEHMs omepanuii, HeoOXOIUMOMY JUIsl TOJIyde-
HUS pe3yJIbTara.

Ha tpetbeil cTanuu paboThl KOMOMIATOPA OCYLIECTBISIETCS OCTPOECHUE
BBIXOJHOTO TekcTa. IIporpamma, peanusyromias 3Ty CTaJMIO, Ha3bIBACTCS Ie-
HepaTopoM BbIxomHOro tekcra (I). I'enepaTop kaxaoMy CHMBOILY JEMCTBHS,
IIOCTYIAIOIIEMY Ha €r0 BXOJ, CTABUT B COOTBETCTBUE OJHY WJIH HECKOJBKO KO-
MaHJ BBIXOJHOTO s3bIKa. B KauecTBe BBIXOAHOTO fA3bIKA MOTYT OBITH WC-
MI0JIb30BaHbl KOMaH bl YCTPONWCTBA, KOMaHAbI acceMbiiepa MO0 OnepaTophl Ka-
KOT0-JIN0O JPYroro s3bIKa.

PaccmoTpenHas cxeMa KOMIUIIATOPA SBISETCS YIIPOLIEHHOM, TOCKOIBKY

PCaIbHBIC KOMITMJIATOPBI, KaK IIPaBUJIO, BKIIOYAIOT CTaAU OIITUMHU3AllUH.

2.1. JlekcnyecKknH aHAIM3

Jlekcuuecknil aHanu3 NPUMEHSETCS BO MHOTHUX CIIy4dasiX, Hampumep, IS
NOCTPOEHUSI MAKETHOI'O PENAKTOpA WM B KAYECTBE PACIIO3HABATENS JTHPEKTHUB
B JAuaioroBoi mnporpamme u T.1. OaHako, Haumboliee BaKHOE MPUMEHEHHE
JIA — 5T0 UCNIONB30BAHUE €TO0 B KOMIIWJIATOPE. 31€Ch JIEKCUYECKUW aHaln3a-
TOP BBIMOJHSIET (PYHKILHIO IPOTPAMMBI BBO/IA TAHHBIX.

JIA BBINOJIHAET NEPBYIO CTAINIO0 KOMIWISLUNA — YUTAET CTPOKH KOMITHJIN-
pYyEeMOI IPOrpaMMBbl, BBIAEISET JIEKCEMBI U NTEPEAAET UX HA JAJIbHEHUIINE CTaIUN
KOMIIWIALMN (CHHTAKCUYECKUW aHAU3 U KOJOTE€HEPALIUIO).

JIA noJKEH He TOJIBKO BBIAEIUTH JIEKCEMY, HO M BBINOJHUTh HEKOTO-
pble mpeoOpazoBanusa. Hanpumep, eciu jgekcema — 4UCIIO, TO €ro He0OXOAMMO
NEPEBECTH BO BHYTPEHHIOW (JABOMYHYIO) (OpMy 3alucHU Kak YMCIO C IJa-
BaloIIe WM (PUKCUPOBAHHOM TOUKOW. A eciu Jiekcema — UAEeHTU(UKATOp, TO
ero HeoOXOAMMO pPa3MECTHTh B TaOiule WACHTH(PHUKATOPOB, YTOOBI B Aallb-

HelieM o0pamiaTbes K HEMY He TI0 MMEHH, a T10 aJpecy B TabJIHIIE.
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XOTs JIEKCUYECKUN aHallu3 MO CBOEHM HJEe NPOCT, TEM HE MEHEE, 3Ta
¢aza pabOThl KOMIMIATOPA YACTO 3aHUMAET OOJIbIIIE BPEMEHH, YeM Jt00as apy-
rasi. YaCcTUYHO ATO MPOUCXOJUT M3-3a HEOOXOJUMOCTH IMPOCMATpUBaTh U aHa-
JM3UPOBATh MCXOJHBIN TEKCT CHMBOJI 32 CUMBOJIOM. MHOTIa make ObIBaeT He-
00X0IMMO BEPHYTh MPOYUTAHHBIH CHUMBOJ BO BXOJHOW IOTOK C T€M, YTOOBI
MOBTOPUTH MPOCMOTP W aHaiu3. [IpoucxoauT 3TO MOTOMY, YTO 4YacTo ObIBaeT
TPYAHO OMNPEAECIUTh, T/I€ MPOXOMAST I'PAHUIIbI JIEKCEMBI. J[OMyCcTUM, UMEIOTCS
nBe yiekceMbl: make n makefile. [TycTe MOTOK BXOJHOIO TEKCTa COACPKUT 11e-
MOYKY CUMBOJIOB:

source makefile file compiler

[Ipu aHanm3e MOTOKAa CMMBOJIOB BXOJHOTO TE€KCTa OYyJET BBIJCIICHA JICK-
cema make, X0Ts npaBuUILHO OBLIO OBI BHIEHTH Jiekcemy makefile.

EnuHcTBeHHBIN cTOCOO MPEo0ieTh ATO 3aTPyAHEHUE — IPOCMOTP TOJY-
YEHHOW 1IeMOYKM CHUMBOJIOB Hasaja U BOeped. B Hamem npumepe npu BbiAe-
JIEHUU JieKceMbl make Mbl JIOKHBI MPOCMOTPETH CIEAYIOIIUM MOCTYyIao-
IIUHA CUMBOJI M, €CJIM OH OyneT CUuMBOJIOM «f», TO BIOJHE BO3MOXKHO, UTO IIO-

crynaet gekcema makefile.

S 0oUuUTrCcCe makeile file compiler
==

[Ipoiiecc mpocMOTpa MOTOKA BXOJIHOTO TEKCTA MOYKHO PacCMAaTPUBATh KaK
JBH>KEHUE BJIEBO M BOPABO PAMKU HAJl LIEMOYKOW cuMBOJIOB. [Ipu 3TOM ananu-
3UPYETCS TOJILKO TOT CUMBOJI, KOTOPbI OXBAau€H PAMKOM.

Ha cragum nekcmdeckoro aHanm3a Takke OOHAPYKHMBAIOTCS HEKOTOPHIC
OImMOKY (HEIOMyCTUMBIE CUMBOJIBI, HETIPABWIIbHAS 3aMMUCh YHCEIT, UIeHTU (K-
TOpOB U Apyrue). PaboTa nekcruueckoro aHamusatopa onuchiBaeTcs hopmanus-
MOM KOHEYHBIX aBTOMAaTOB. OJIHAKO, OMHCAHUE JIEKCUYECKOrO0 aHaIu3aTropa B
BUJIE KOHEYHOrO aBTOMaTa HEynoOHO mpakThudecku. [loaToMy myis onucanus
JIEKCUYECKUX aHAJIM3aTOPOB, KaK MPaBUJIO, MCHOJB3YIOT J1M00 (opMaliu3M pe-

TYJISIPHBIX BBIPa)KEHUH, MO0 (hopMamn3M KOHTEKCTHO-CBOOOIHBIX TPAMMATHK.
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Bce tpu dopmannszma UMEIOT OJMHAKOBYIO BBIPA3UTENbHYIO MOIIHOCTb.
[Io onucaHuIO JEKCHMYECKOIO aHAIM3AaTOpa B BUJE PErYJIPHOIO BBIPAXKEHUS
WM aBTOMATHOM TpaMMaTUKH CTPOMUTCS KOHEUYHBIA aBTOMAT, PaClO3HAOIIHMA
COOTBETCTBYIOIIUH SA3BIK.

TP Lex reHepupyeT JEKCHYECKUM aHAIM3aTOP, paboTa KOTOPOToO 3aKJIHO-
YaeTCs B ONPENEIICHUH COOTBETCTBHUS PACCMATPUBAEMOM MOCIEN0BATENBHOCTH
CHMBOJIOB HEKOTOPOMY TAaK HA3bIBAEMOMY PETYJIIPHOMY BbIpaxeHuto. Hampu-
Mep, 3aMMCAaHHOE Ha leX-sA3bIKE PETYISPHOE BbIPAXKEHUE:

(+-)?[0-9]+
IIO3BOJIAET BBIJEIUTD B LIETIOYKE BCE JIEKCEMBI THIIA «LEJIOE YUCIIO», IEpen KO-
TOPBIMH JIMOO yKa3aH 3HaK («+» WU «—» ), TMO0 He yKazaH. J[Jis BelecTBEeH-
HBIX YUCEJN 9TO BRIPAKEHNUE UMEJIO ObI BUI:
(+1-)?10-9]+[.1[0-9]+

B tex cnyuasix, Korna BbIJEICHHE JIEKCEMbl 3aTPYAHEHO MO0 MO MpH-
YUHE TOIO, YTO OJHO PETYJIIPHOE BBIPAKEHHE HE ITO3BOJIAET €€ OJHO3HAYHO
OMpeNeInTh, MO0 HM3-3a TOTO, YTO JIEKCEMA SIBJIAETCS 4YacThblO JPYroil, Mpu-
XOJIUTCA TPUOETaTh K KOHTEKCTHO-3aBHCHMBIM aJTOPUTMaM aHaju3a C HC-
MOJIb30BAHUEM JIEBOTO M MPABOI'0 HAIPABICHHUM MPOCMOTPA BXOAHOW LEMIOYKH

CHUMBOJIOB.

2.2. BapuaHThl B3auMoAecTBHS 0JIOKOB TPAHCJIATOPA

Opranu3zaius TpoLEecCOB TPAHCIALNHU, OMpeNessionias peanu3alu oc-
HOBHBIX (Da3, MOXKET OCYIIECTBISTHCS PA3TUYHBIM 00pa3oM. ITO ONpeAensieTcs
pa3IMYHBIMU BapuaHTAMU B3aUMOJEHCTBHs OJOKOB TPAHCIATOpA: JIEKCUYECKO-
ro aHaJIM3aTopa, CHHTAKCHYECKOTO aHalu3aTopa U re’epaTtopa koja. Hecmotps
Ha OJMHAKOBBII KOHEYHBIN pe3yNbTaT, pa3IHyuHble BAPUAHTHI B3aUMOJCHCTBUSA
OJIOKOB TpaHCIATOpa 00ECHEeUnBaAIOT PA3IUYHbIE BAPUAHTHI XPAHEHUS IpOMe-
KYTOUHBIX JaHHBIX. MOXKHO BBIJIEIHUTH JBA OCHOBHBIX BapHaHTa B3aHMMOJCICT-

BUs OJIOKOB TPaHCIATOpPA:
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- MHOTOIIPOXOIHYIO OPTaHU3AlIMIO, IPU KOTOPOU Kaxkaas u3 (a3 siBiseTcs
HE3aBHCHUMBIM IIPOIECCOM, MEPEAOIIUM yIpaBiIeHUE Cleayomei (pa3e TOIbKOo
1ocJie OKOHYaHUS OJIHOM 00pabOTKKU CBOMX JaHHBIX;

- OJIHOMIPOXOJHYIO OpPraHU3alrIo, IPU KOTOPOM Bce (ha3bl MPEACTaBISIIOT
eIMHBIN MPOILIeCcC U MEePEeAaroT APYT APYTY JIaHHbIE HEOOIBIIMMU (hparMeHTaMH.

Ha ocHoBe ABYX OCHOBHBIX BapMAaHTOB MOKHO TaK)K€ CO3/1aBaTh MX pa3-
HOOOpa3Hble coueTanusi. MHOTOMPOXOAHAs OpraHU3aIisl B3aUMOJICHCTBUS 0J10-

KOB TPaHCJISITOpa Npe/iCTaBlieHa Ha PUCYHKE 9.
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MO, BILH Lo
|
I [Tomeoe
Salry oK reHepaTOpa 4:.:‘| ——
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O EoHUarHE %‘I O BBEETHEDT EOF,
TEHEpAIRH KOFa *

Puc. 9. MHoOronpoxoxuoe B3auMo/ieiicTBue 6J10KOB KOMITUIISATOPA

Jlexcnyeckuil aHaIM3aToOp MOJHOCTBIO 00padaThIBAET MUCXOJHBIM TEKCT,
(GopMupysl Ha BBIXOJAE LENOYKY, COCTOSIIYIO M3 BCEX IOJYYEHHBIX JIEKCEM.
ToJIBKO IMOCIIE 3TOr0 YNpaBJIEHUE MEPENAETCS] CHHTAKCUYECKOMY aHaJIu3aTopy.
CHHTaKCHYECKUI aHaNIU3aTOp MOJy4yaeT C(HOPMUPOBAHHYIO LIETIOUKY JIEKCEM U

Ha €e OCHOBE (POPMHUPYET MPOMEKYTOUYHOE MPEJICTABIICHNE UITU OOBEKTHYIO MO-
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nenb. [locne momydenns Bceit 00bEKTHOM MO OH TIEpelaeT yIpaBiIeHUe re-
HepaTopy kojaa. ['eHeparop koza, Ha OCHOBE 0OBEKTHOM MOJIEINHN S3bIKA, CTPOUT
TpeOyeMbIil MaITUHHBIN KO/I.

K oocmouncmeam maxoz2o nooxo0a MojicHO omHecmu:

1) O60c00aeHHOCTh OTAEIBHBIX (ha3, YTO MO3BOJSET 0OECIEYUTh UX He-
3aBUCUMYIO JAPYT OT Apyra peaju3aluio U UCTIOJIb30BAHKE.

2) B0o3MOXHOCTb XpaHEHUS JAHHBIX, MMOJTYYaeMbIX B Pe3yJbTaTe padOThI
KOKI0M U3 (a3, Ha BHENIHUX 3alIOMUHAIONIMX YCTPONCTBAX U UX HCIOJIb30Ba-
HUS TI0 Mepe HaJOOHOCTH.

3) Bo3MOKHOCTh yMEHbILIEHUsI 00beMa ONePaTUBHOM MaMsTH, TpeOyeMoii
JUTsl pabOTBhI TPAHCIIATOPA, 3 CUET MOCJIEIOBATEIHLHOTO BhI30Ba (a3.

K neoocmamxam cnedyem omuecmu:

1) Hanuuue Oonbiinx 0o0bEMOB MPOMEKYTOUHON MH(GOPMAIMHU, U3 KOTO-
pOil B TaHHBIA MOMEHT BpEMEHU TpeOyeTCsl TOJIbKO HEOObIIAs YacTh.

2) 3aMensieHre CKOPOCTH TPAHCIALIMHU M3-3a MOCJIEI0BATENHHOTO BhITOJ-
HeHUs a3 U UCMHOJIB30BAHMS AJII SdKOHOMHUHU ONEPATUBHOM MaMsTH BHEUIHUX 3a-
MMOMHHAIOIIUX YCTPOMCTB.

JlaHHBIM TOIXO0J MOXET OKa3aThCsl YAOOHBIM MPHU MOCTPOCHUM TPAHCIIA-
TOPOB C S3BIKOB MPOrPaMMHUPOBaHUS, 00J1aJat01IEN CI0KHON CUHTAaKCUYECKON U
CEMaHTUYECKOM CTpyKTypoil (Hampumep, PL/I). B Takux cutyanusix TpaHcis-
MO0 CIIO)KHO OCYHIECTBUTH 32 OJUH MPOXOJ, TO3TOMY PE3YyJbTaThl MPEIbIIY-
IIUX MPOXOJOB MPOILIE MPEACTABIATh B BHUAE JOMOIHUTEIBHBIX MPOMEXKYTOU-
HBIX JIaHHBIX.

Cnenyer OTMETHTB, UTO CIIOKHBIE CEMAaHTHYECKas W CHUHTaKCHuYecKas
CTPYKTYPBI SI3bIKa MOTYT MPHUBECTH K JIOMOJHUTEIBLHBIM MPOX01aM, HEOOXO -
MBIM JIJIl YCTaHOBJIEHUS TpeOyeMbIX 3aBuUcUMOCTeil. OOlee KOJIMYeCTBO Mpo-
XO0JIOB MOXKET OKa3aThcs Oosee fecsitu. Ha uncino mpoxo/10B MOXKET TaKKe BIU-

ATb HCIIOJIb30BAHUC B IPOIrpaMME KOHKPCTHBLIX BO3MOKHOCTEH A3bIKA, TAKHUX
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KaK OOBSIBIIEHUE INEPECMCHHBIX U IPOLCAYP MTOCIIC UX HCIIOJIb30BaAHUS, IPHUMCHC-
HUC ITPaBUJI OOBSIBIICHUS 110 YMOJIYaHHIO U T.A.
O,Z[HOHpOXOI[HaH OpraHu3anus BBaHMOHCﬁCTBH}I 0J10KOB TpaHCJEITOPA IIPH

YHOpPaBJICHUH, WHUIOUHUPYCMbBIM JICKCHYCCKUM aHAJIM3aTOPOM IIPCACTABJIICHA HA

pucyske 10.
[
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Puc. 10. OnHonpoxo/Has opraHu3amys B3auMOACHCTBUS 0JI0KOB TPAHCIATOPA IIPU yIIpaBJie-
HUH, UHULIUAPYEMBIM JIEKCHYECKUM aHATIN3aTOPOM

B srom ciywae mpouecc TpaHCHALMH MPOTEKAET CIEAYIOIUM 00pa3oM.
Jlexcuueckuii aHAIM3aTOP YATAET (PparMEHT UCXOTHOTO TEKCTa, HEOOXOIUMBII
JUTSI TIOJTy4YeHUsT OJfHOM jekceMbl. [locne hopmMupoBaHms JEKCEeMbl HM OCYIIECT-
BJISIETCS BBI30B CHHTAKCHYECKOTO aHAIM3aToOpa U Mepeiada eMy CO3JaHHOMU JIeK-
CeMbl B KA4eCTBE Mapamerpa. ECaM CMHTaKCHYECKHM aHAIU3aToOp MOXET IO-
CTPOUTH OYEPEAHOUN BJIEMEHT MPOMEKYTOUYHOIO MPEACTABICHHS, TO OH AENAEcT

3TO U MEepeAaeT MOCTPOCHHbIN (parMeHT reHeparopy kojaa. B mpoTuBHOM city-
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4ae CUHTAaKCUYECKUI aHaJIM3aTop BO3BPALIACT yNPABICHUE CKAHEPY, J1aBasi, TEM
CaMbIM, MOHATb, YTO OYepeIHas JeKceMa 00padoTaHa U HyKHbI HOBBIE JaHHbIE.

['eneparop koga pyHKIIMOHMpPYET aHAJOTMYHBIM 0oOpaszoM. Ilo mosmyueH-
HOMY (parMeHTy MNpPOMEXKYTOYHOTO MPEACTaBICHUS OH CO3[a€T COOTBETCT-
BylolUi ¢parMeHT 00beKTHOro Koja. [locie aToro ynpasieHue BO3BpallaeTcs
CUHTaKCHUYECKOMY aHaJIN3aTopy.

[Io OKOHYaHMM MCXOJHOrO TEKCTA W 3aBEPLICHUH OOpaOOTKM BCEX IMPO-
MEXYTOYHBIX JAHHBIX KaXJIbIM U3 OJIOKOB JICKCUYECKUW aHAIM3aTOp MHUIUU-
pPYET MpolLeCC 3aBEPIICHUS IPOIPAMMBI.

Yaiie Bcero B OJHONPOXOJHBIX TPAHCIATOPAX HCHOJIB3YETCS Apyras cxe-
Ma YIpaBJeHUs, B KOTOPOH pOJIb OCHOBHOTO OJIOKA MIPAET CUHTAKCUYECKH

aHanmm3arop (puc. 11).
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Puc. 11. OnHonpoxoHOe B3aUMOACHCTBUE OJIOKOB KOMITMIIATOPA TP YIIPABJICHUH,
MHHUIUHPYEMOM CHHTAKCHYECKUM aHAJIH3aTOPOM
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Jlexcnyeckuii aHaIM3aToOp M FeHepaTop KOJa BBICTYIAIOT B POJIM BBI3bI-
BaeMbIX UM mofnporpamm. Kak TOJIBKO CHHTAKCUYECKOMY aHAJIM3AaTOPy HYKHA
ouepeaHas Jiekcema, OH BbI3bIBaeT ckaHep. [Ipu monyyenun gparmenrta npome-
’KYTOUYHOTO TPEJICTaBICHHs OCYILECTBISIETCS OOpalleHue K reHepaTopy Koja.
3aBepilieHue mpoiiecca TPAHCISIUMU TIPOUCXOIUT MOCIIE MOTYYeHus: U 00padboT-
KU MOCJIETHEN JIEKCEMBI M MHULIMUPYETCS CUHTAKCUYECKUM aHAIU3aTOPOM.

K nmocromHcTBaM OAHONPOXOAHOW CXEMBI CIEAYET OTHECTH OTCYTCTBUE
O0JBIINX 00BEMOB MPOMEKYTOUHBIX JAaHHBIX, BBICOKYIO CKOPOCTb 00pabOTKU
U3-3a COBMeEIIEHUs (pa3 B €AMHOM IMPOIIEcCe U OTCYTCTBHE OOpalleHuid K BHEII-
HUM 3aIlIOMHHAIOIIMM YCTPOUCTBAM.

K HemocratkaM OTHOCSTCS: HEBO3MOXXHOCTh PEAU3ALMUA TAKOU CXEMBI
TPAHCISILIUU JIJISl CIIOKHBIX MO CTPYKTYPE SI3BIKOB M OTCYTCTBUE MPOMEKYTOYU-

HBIX JAHHBIX, KOTOPLIC MOXXHO HMCIIOJb30BAThH JJII KOMIIJICKCHOI'O aHaJIM3a U OII-

THMU3alUuH.
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Puc. 12. OgHonpoxo1HOE B3aMMOIeHCTBHE OJIOKOB HHTEPIPETaTOPa
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Takas cxemMa 94acTO MPUMEHSAETCS IJIi MPOCTHIX MO CEMAaHTUYECKON U
CHHTAaKCHYECKOW CTPYKTypam SI3BIKOB MPOTPAMMHUPOBAHUS KaK B KOMIIHIISTO-
pax, Tak ¥ B MHTepnperaropax. [[puMepaMu Takux sI3bIKOB MOTYT CIIYXKHUTh Ba-
sic u Pascal.

Knaccuuecknii MHTEpIpETaTOp OOBIYHO CTPOUTCS IO OJHOIPOXOAHOU
CXEeMe, TaK KaK HEeIMOCPEACTBEHHOE UCIIOJHEHNE OCYIIECTBIIICTCS Ha YPOBHE OT-
JENbHBIX (PparMEHTOB MPOMEKYTOYHOTO TpencTaBieHus. OpraHu3amus B3au-
MOJICHCTBUS OJIOKOB TaKOTO MHTEPIIPETaTOpa MpeICTaBlIeHa Ha PUCYHKE 12.

CoueTaHnusi MHOTOIIPOXOHOW M OJHOMPOXOAHOW CXEM TPAHCIISIHUH TIO-
POKIAI0T pa3zHOOOpa3Hble KOMOMHUPOBAHHBIC BAPUAHTBI, MHOTHE W3 KOTOPHIX
YCTICIIHO UCTIOIB3YIOTCS. B KauecTBe mpuMepa MOXKHO pacCMOTPETh HEKOTOPHIE

N3 HHUX.
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Puc. 13. JIByxnpoxoiHasi cxema ¢ TeHepalyei oJIHOTO IPOMEXKYTOYHOTO MIPEACTAaBICHUS

Ha pucynke 13 nmpencraBieHa cxema B3aUMOJEHCTBUSL OJIOKOB TpaHCIIs-

TOpa, pa3OuBaloIIas BeCh MpoIiecc Ha JiBa mpoxoaa. Ha mepBom mpoxozae mopo-
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KIAETCA TOJHOE NMPOMEKYTOYHOE IPEACTABICHUE NMPOrpaMMBbl, & Ha BTOPOM
OCYILECTBISETCA TeHepauus Koja. lMcmonmb30BaHME TaKOW CXEMBI ITO3BOJISIET
JIETKO NEPEHOCUTH TPAHCIATOP C OJHOM BBIYMCIUTEIBHON CUCTEMBI HA APYTYIO
IIyTEM IEPENUChIBaHUs reHeparopa koga. Kpome storo, BMecTo reneparopa Ko-
J1a JIETKO MOAKIIOYUTH dMYJISITOP MPOMEXYTOYHOTO MPEACTABICHUS, YTO AOCTa-
TOYHO IPOCTO MO3BOJIAET pa3padOTaTh CUCTEMY MPOTrPAMMMPOBAHMS HAa HEKO-
TOPOM SI3BIKE, OPMEHTHUPOBAHHYIO Ha pa3JIMYHbIE Cpeabl ucnosHeHus. lIpumep

HO,Z[O6HOI>1 OpraHu3annuun BSaHMOHCﬁCTBHH 0JI0KOB TpaHCIIATOpaA MPECACTABJICH Ha

pucyske 14.
I errormca
/|7 CEME OIIOE,
TIf0e ] CTABTLAROTITAT
. TEKCT M 0fHOH
-~ | Jlexcireckmit nperpanmeI
: aHaIH3aTOop
|
1 I
E o7 paT ITp asm eHeT M ﬁﬂ CozepegHa
TIOMT S HH O 1T SEC eMET I | TIOMI YR HE AT
1 h 4 TMEKCEMA
Brrmop cramepa. Hyswa "2: . - -
- 1 — 4 Crmrax cudeckuii \
dHAOTaATOp
SAITy o T AHCIIAT Opa
) O BeIa HELE
I
CHETT 4K CHE CK OT O | T1 p onaesscyT o oe
—_—
AHATErF A, 3 AITyeE | TIpe CTAEN eHI A
SMILAT Opa h e mms ob®erTHAR
MOF eIk
1~ >

SnrEAE partdeHTa %-I
TIp 04SN YT 0N Or'0 I ImMynHaTOp
Tpef CTAE BE A L— =— | Heoxogeze

A AHHEIE
I

0 - =l [

EOHYAMME EBIUHCT SHEG | = | PeswsTar

Puc. 14. DmynsaTop npoMeXyTOYHOTO NPEACTABIECHUS

Hap;my CO CXEMaMu, HpcAariojararomumMun 3aMCHY I'CHCpATOpa KOAd Ha
OMYJIIATOP, CYMECTBYIOT TPAHCIIATOPLI, AOIMYCKAIOIIME MX COBMCCTHOC HUCIIOJIb-

30BaHKe. OJIHA U3 TaKMX CXEM IPE/ICTAaBIIEHA HAa PUCYHKE 15.
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IJemorma
} CHIAEOITIOE,
IIf e CTA BT AFOIT AT
- TEKCT Mo OFHoH
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|
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aHAMTIaATOp 1
e 1
|
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Brmor remeparopa Koga —IH: ZATTYCE SMYILAT 0P a
C Iepedated dparMersTa : k
TIfOBE3E VT O 070 I I P
e CTABI SHILA | I
T exepatop : TI{ O0EE T OUIH OT0
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L Koaa I i ofwerTHOR
B osepar yipasmerna. = I MOTETH
FrparraenT obpaboran I
q -
YRR CEATIOTRM : 1 BE EETHEL KOF
d I
1
L |
IMyIATOD
<:|Aﬁ; HexogHere
NAHHEIE
|
O EOHYAHIe EEBILECT eHIE —
* P ezymerar

Puc.15. OMynsmus CKOMOIWIMPOBAaHHOTO OOBEKTHOTO KOZa

[Ipouecc TpaHChsAMY, BKIIIOYAs U TEHEPALMIO KOAA, MOXKET ObITh BBITIOJI-
HEH 3a J1000e uncio npoxoaoB. OnHako cPopMUPOBaHHBIM OOBEKTHBIN KO HE
VICITOJIHSIETCS] HA COOTBETCTBYIOIEH €MY BBIUYMCIIMTEIIBHOM CUCTEME, 4 OMYJIUPY-
€TCS Ha KOMIBIOTEPE C IPYroM apXWUTEKTypou. Takas cxemMa mpUMEHSETCs B
cpene MOCTPOCHHOM BOKPYT sI3bIKa MporpaMMmupoBaHud Java. Cam TpaHCIATOP
TEHEPUPYET KOJ BUPTYAJIBHOW Java-MalIMHbI, SMYJSANUS KOTOPOTO OCYLIECTB-
JSIeTCS CHEeUUalbHBIMU CPEACTBAMM KaK aBTOHOMHO, Tak W B cpene Internet

Opay3epa.
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[IpencraBneHHass cxeMa MOKET UMETh M 0Oo0Jee IIMPOKOE TOJIKOBAaHUE
OPUMEHUTEIBHO K JIIOOOMY KOMIMJISITOPY, MOPOXKAAIOMIEMY MAIIUHHBIA KOII.
Bce neno B TOM, 4TO OOJIBIIMHCTBO COBPEMEHHBIX BBIYMCIUTENIBHBIX MAIUH
peann30BaHbl ¢ UCIOJB30BAHUEM MUKPONPOrPAMMHOIO YIPABICHHS. A MUKPO-
IIPOrPaAMMHOE YCTPOMCTBO YIPABIECHUS MOKHO PacCMaTpHUBaTh KaK IPOTrpaMMy,
OMYJIMPYIOIIYI0 MAIIWHHBIA KOJA. DTO IO3BOJIIET TOBOPUTH O IOBCEMECTHOM

VCNOJIb30BaHUHU MOCIIEIHEN MTPEJICTABICHHON CXEMBI.

3. TEHEPATOP JIJEKCUYECKHUX AHAJ/IU3ATOPOB TP LEX

3.1. Haznauenue TP LEX u Yacc

Kommiexkt nHcTpyMeHTanpHbIX cpeacts TP Lex m Yacc nmpenHasHaueH
JUIS aBTOMAaTU3alMy Ipoliecca CO3AaHusl TPAHCISITOPOB Ha SI3BIKE MPOTPaMMHU-
poBanus Turbo Pascal.

TP Lex u Yacc — 3To aganrtamusa ajist Turbo Pascal, Xxopomo u3BeCTHbIX
UNIX yrumut Lex u Yacc, uCoJib3yeMbIX COBMECTHO C SI3IKOM ITPOrPaMMHU-
poBanus Cu. TP Lex n Yacc 3a1yMbIBaIuCh KaKk «COBMECTHUMBIE» C 3TUMH IPO-
rpamMmamMu. OHAKO OHU MOJYYHJIM HE3aBHCHUMOE Pa3BUTHE U pa3pabOTaHbl Ha
METOJaX, ONMUCaHHBbIX B u3BecTHOM kHuUre Aho, Sethi, Ullman «Compilers:
principles, techniques and tools».

Bepcust TP Lex u Yacc 4.1 paboraeT ¢ mporpaMMHBIMU MPOJYKTaMH B
OCHOBY KOTOphbIX 3anoxeH Turbo/Borland Pascal: Delphi, komnunarop Pascal, a
takke Turbo Pascal coBMeCTUMBIMU KOMIUIISITOPAMHU, KOTOPbIE PabOTaIOT MO
Dos u Linux.

TP Lex u Yacc, mogoOHO ApyruM MHCTPYMEHTAIBHBIM CPEICTBAM 3TOTO
BHUJIa HE NIPEAHA3HAYCHBI JIJI1 HOBUYKOB W HAYMHAIOIIMX MPOTPaMMHUCTOB. OHH
TPeOYIOT HE TOJHKO OOJBIIIOTO OMBITA MPOTPAMMHUPOBAHUS, HO TAKKE U TIOJITHOTO
NOHUMAHUSl TPUHIIMIIOB MPOEKTUPOBAHUA U PAOOTHl JIEKCUUECKUX W CHH-
TaKCUYECKUX aHanu3aTopoB. Ho ecny Bbl MMeeTe ONBIT NPOrpaMMUPOBAHUS HA

s3pike Turbo Pascal u o61agaeTe HEKOTOPBIMU 3HAHUSIMU O MPOLIECCE MPOEKTH-
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pPOBaHUS TPAHCISATOPOB M TEOpUU (OPMATTLHBIX SI3BIKOB, TO BhI HAWETE IS Ce-
0s1 TP Lex u Yacc MOIIHBIM MHCTPYMEHTAJIbHBIM CPEJCTBOM, PACIIMPSIOIIAM
Bo3MOxkHOCTH Turbo Pascal.

B MeTtoanuecknx ykasaHHSX PacCMaTPUBACTCA UHCTPYMEHTAJIBHOE CPE-
ctBo TP Lex. TP Lex 4aCcTUYHO MJIH TTOJHOCTHEO aBTOMATU3UPYET MPOLIECC CO3-
JaHUs JIEKCH4YecKoro aHanuszatopa. TP Lex — 3To mporpammupyromas mnpo-
rpaMma WJiv F€HEPATOp JIEKCUYECKUX aHAIU3aTOPOB.

TP Lex ctpout nporpamMmy — JEKCUYECKUNA aHAIIA3AaTOpP HA TAaK Ha3bIBae-
MOM host-g3bIke (WJIM «TJTABHOM» SI3BIKE). JTO 3HAYUT, 4TO lex-mporpamma nu-
nmiercs Ha lex-s3pIKe (CHEHMAIBHOM SI3bIKE ONHMCAHUS JIEKCUYECKUX aHalu3a-
TopoB), a TP Lex, B CBOIO ouepe/ib, FEHEPUPYET MPOrpaMMy JEKCHUYECKOTO aHa-
nau3a Ha host-s3bIke.

TP Lex reHepupyeT nmporpaMMHbIM KOJ JIEKCHYECKOIO0 aHajIvu3aTopa Ha
host-s3pike (B manHoi Bepcun TP Lex B xauectBe host-si3pika OyaeM HCIOJb-
30Bath s3bIK Turbo Pascal), ncronb3yst ero onucanue Ha BXOJHOM lex-sI3bIKe.
DTa nporpamMma BBIIOJHSIET IPOCMOTP MOTOKAa BXOJHOTO TEKCTA, PaclO3HaBa-

HUE U KJIAaCCU(UKALINIO PA3TTUYHBIX JEKCeM (CM. puc. 16).

Jex: crmecrie ITporpanmaa
aPH.JIa Teneparop srexcirseckux JIEK CHY ACKOT 0
(rrpln;rrppanmana AandiniaTopLe 2 amamra
TEX
mek e Lex) ¥ylex
e e 1
| I
I ITp orp anmia I
|| Iotox Porp Pazuoobpazeeii | |
JIEE CHYeCKOTD |
| | BX0mI0r 0 - B BIX0JHOH
| aHaH:a I
TBECTAa OOTOK |
I yylex |
I
| I

I:'I”E,II;PIH JIERCHYECEKOTD AaHATESa

Puc. 16. I'enepanust IEKCHYECKOTO aHAIM3aTOPA

JIekcuueckui aHaJIM3aToOpP OIMCBIBACTCA MHOXKCCTBOM PETYJISAPHBIX BbI-
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CrenepupoBannbiii TP Lex’om BbIXOgHOM (haliil COAEPKUT CTaHAAPTHYIO
(GYHKIIHIO JIGKCUYECKOTO aHAIM3aTopa, yylex, ONmuchIBaeMyIo Kak:
function yylex : Integer;

Ota (QYHKIMS OJKHA BBI3BIBATHCA U3 CO3/aBA€MOM MOJIb30BATENIEM TIJIaB-
HOM MpOrpamMMbl [JIsl BBINOJHEHUS JIEKCMYECKOro aHain3a. BosBpaimmaemoe
bynkueit yylex 3naueHre oObIYHO 0003HA4YaeT KOJ JIEKCEMBbI, PACIIO3HAHHOM
JIEKCUYECKUM aHaJu3aTopoM (CM. MpOLEayphl return U returnc B MojyJie Ouo-
anoteku LexLib). [Ipu mocTrkeHnn KOHIA TEKCTa BXOJHOTO MOTOKA (QYHKIUS
yylex Bo3Bpamaer 0.

TP Lex MO0XHO HCHOJIB30BaTh KAK CaMOCTOSTEIBHOEC WHCTPYMEHTAJIbHOE
CPEICTBO JUIsl TE€HEpALMK MPOrpaMM IMPOCTHIX MPeoOpa3oBaHUN WU K€ MPO-
rpaMM aHajau3a M cOopa CTaTUCTUKU Ha JiekcuueckoMm ypoBHe. TP Lex taxxke
MOXET HUCIIOJIb30BATbCS COBMECTHO C I'€HEPATOPOM CHUHTAKCHYECKHMX aHAJIN3a-
TopoB TP Yacc niis1 BBIOJHEHUS CTaANU JIEKCHYECKOTO aHAJIN3a.

Oco0eHHO MPOCTHIM siBigeTCA B3aumojeiicTBue mexxay TP Lex u Yacc’ owm.
[Iporpammsl, creHepupoBanHbie TP Lex, pacno3HarOT TOJIBKO PETYISPHBIE BbI-
paxenus, a TP Yacc co3gaer CMHTaKCHYECKHE aHAIW3aTOPbI, PACIIO3HAKOIINE
OOJBIION KJIACC KOHTEKCTHO-CBOOOJIHBIX TPAMMATHUK, HO TPEOYET JIEKCUYECKOTro
aHaIM3aTopa Ul PaclO3HABAHMUSA JIEKCEM B IIOTOKE BXOJIHOIO TeKCTa. Takum
o0pazom, yno6Ho ucnosibzoBanue TP Lex u Yacc B koMmIUIeKkce.

TP Lex sBisieTcs Mpenponeccopom Ui CHHTAKCHYECKOTo aHanu3aropa. TP
Lex pa30uBaeT MOTOK BXOJIHOTO TEKCTa Ha JIEKCEMBI, & CHHTAKCUYECKUI aHaIu-
3atop TP Yacc crpykrypupyer nonyduBIInecs JieKkcnueckue eauHuibl. [loTok
yIOpABJICHHUS B JIaHHOM cliydae (HampuMep, 3TO MOXKET OBbITh MEPBOM 4YaCThIO

KOMIIWJISITOPA) MOKET ObITh MPEACTABIICH B BUAE CXeMbl (cM. puc. 17).
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| I

I:".I“CI,IIHH JIEMCHTIECKOTD M CHIITOCCHTISCHOr 2 AIaTHIA

Puc. 17. Bzanmoxeticteue TP Lex u Yacc

K nporpammam, creHepupoBaHHbIM Lex’ oM, MOTyT JIETKO OBbITh J0OaBIEHBI
IPOrpamMMBbl, HAITUCAHHBIE BPYYHYIO WM C [IOMOLIBIO JPYTMX T€EHEPATOPOB.

[ITa6si0H mporpaMMHOro Kojaa A QyHKIUHM yylex MOXeT ObITh HailleH B
daiine yylex.cod. OroT ¢aitn ucnons3dyercs TP Lex’om nist co3ganust BBIXOJ-
HOTO (haiiya TEKCUYECKOTO aHAJIN3aTopa C MPOrpaMMHBIM KOJIOM Ha host-s3bIke.
OH sBisieTCst yKe roTOBOM NPOrpaMMOM JIEKCUYECKOTO AHAIN3a, HO B HEM HE
onpeaeeHbl JEHCTBUSI, KOTOPbIE HEOOXOAMMO BBIITOJIHATh IPHU PACIO3HABAHUU
JIEKCEM, OTCYTCTBYIOT U CaMU JIEKCEMBI, HE CPOPMHUPOBAHbI paOOYNE MACCUBBI U
T.J.

@aitn yylex.cod n1oJpKeH NPUCYTCTBOBATH MJIM B TEKYIIEM KaTajaore, WIH B
CIIeIIMAIIbHOM KaTajore, B 3aBucuMoctu ot Bepcun TP Lex (TP Lex npouszBoaut
IIOUCK ATOrO (paiiya B yKa3aHHbBIX KaTaJIOrax B IEPEUNCICHHOM BBIIIE MOPSIJIKE).
Hanpuwmep, niia Bepcun Linux/Free Pascal nouck mabioHa nporpaMMHOro Koaa
MPOUCXOAUT B crienuanbHoi auppexropun /ustr/lib/fpc/lexyacc. TP Lex nHa oc-
HOBe lex-mporpamMmsl foctpauBaeT (aiin yylex.cod . B pe3ynpraTe Mbl mosyya-

eM Ha host-s13b1ke HpOFpaMMHBIﬁ KoM, BBIHOJIHHIOIHI/Iﬁ JICKCUYECKUM aHaJIU3.
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TP Lex 6ubnmoreka (Mmomynbs LexLib) HeoOxomuma mporpaMMam, HCIOJNb-
3YIOIIUM co3/laHHble TeHepaTopoM TP Lex’om nekcudeckue ananuzatopsl. [1o-
3TOMY HYKHO BKJIKYHUTb B CO3JaBa€MyI0 IPOTPpaMMy JIEKCUYECKOIO aHa-
nau3aTopa Moayns oubnunoreku LexLib, cogepxamiunii cTaHIapTHBIE POTPaMMBI,
BXOJSIIME B COCTaB creHepupoBaHHOTro TP Lex’om nekcnyeckoro ananmsaropa.
Monynp 6ubnuorexu LexLib Takike conepKuT MoJie3HbIe MPOLETyphl U (PyHK-
LIUY, KOTOPbIE MOXHO MCIOJI30BaTh IPU NOCTPOEHUU JIEKCHYECKOI0 aHaIu3a-

TOopa. DTOT MOJYJIb OYJET OMHUCaH J1ajee.

3.2. Ucnoab3oBanue TP Lex
KomaHHasg cTpoka BBI30BA TIE€HEpATOpa JIEKCHYECKUX aHAIM3aTOPOB
TP Lex umeet cienyromuii opmar:
lex [options] lex-file[.]] [output-file[.pas]],
rae lex-file.l — BxoaHOM ¢aiin onmucaHust JISKCUUECKOTO aHajlM3aTopa Ha lex-
a3bike; output-file.pas — BeIX0nHOM (paiia mporpaMMHOIO KOJa JIEKCHUECKOTO
aHanu3aTopa Ha s3bIke Pascal; options — onvcaHHbIE HUXKE OILIMH.
KBanpaTHble CKOOKH 03HAYaIOT, YTO 3JIEMEHTHI, 3aKJIFOUEHHBIE B HUX, MOTYT
KaK IIPUCYTCTBOBATh, TAK U OTCYTCTBOBATb.
B xomannHoit ctpoke Bbi3oBa TP Lex MoryT ObITh yKa3aHbl CIEAYIOLIUE OII-
LUU:
—v «llosicnenue:» — TP Lex co3maér ¢aiin mosicHeHUs C paclIupeHHEM
«.Ist» 1 TeHepUpPYEMOro JIEKCUYECKOTO aHAJIN3aTOPa;
—0 «Ontummsanusi:» — TP Lex onTumusupyeT (QyHKIMIO MEPEXOA0B KO-

HCYHOI'0O aBTOMATAa AJId ITOCTPOCHHUA MUHUMAJIBbHOT'O KOHECYHOTI'O aBTOMATaA.

3.3. Pazauuusa TP Lex u UNIX Lex

Ocnoguble paznunuusa mexay TP Lex u UNIX Lex coTosT B ciieayromem:
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— TP Lex renepupyeT BbIXOAHOH (haiil JEKCHUECKOTO aHAIM3aTopa Ha S3bI-
ke Turbo Pascal, a UNIX Lex — Ha sa3pike C.

— B TP Lex He nmogaepxuBaeTcs onpeesieHre Tadauibl HAOOPOB CUMBOJIOB
(8 UNIX Lex srto auppexktuBa %T); HET HU OAHOW TUPPEKTUBHI JJIsl TEpe-
onpenaeseHuss pazmepoB BHyTpeHHUX Taonuil (B UNIX Lex 3To AuppeKTHUBBI
%p, %n u T.1.).

— HexoTopbie koMIoHeHTHI cTaHmapTHou Oubamorexku TP Lex (mepemen-
HBIC, IPOIIEYPHI U QYHKIIMN) UMEIOT IPYroe Ha3BaHUE W OMKCAHUE, B OTIUYHE
ot 6ubmuoreku UNIX Bepcum (Hampumep, cTaHmapTHas mporeaypa Start() 3a-
Menser MmakponoactaHoBky BEGIN Bepcum UNIX Lex); Bce Makpo-
noactanoBku Oubmuorekn UNIX Lex (ECHO, REJECT, u ap.) onucaHbl Kak
npoueaypsl B oudanorexke TP Lex.

— B TP Lex OubnuoTreke HayaipbHOE 3HAUYCHHME MepeMeHHOM yylineno, co-
JepKalled HOMEpP TEKYIIEl CUUTaHHOM CTPOKH, paBHO 0, W yBEIMYHUBAETCS
IpexJie, 4YeM CTpoKa OyJIeT CUMTaHa U3 BXOJIHOTO MOTOKA (B OTIMYME OT 3TOTO,
B UNIX Lex Oubnnoreke HayanpHOE 3HaYeHHe yylineno paBHO | U yBennuuBa-
€TCsl TIOoCJIe TOTO, KaK CTpoka OyAeT cuuTaHa). ITa 0OCOOCHHOCTh HE BIIMAET HA
CO3/1aBa€MbI€ NIPOrPaMMBbI, €CJIM B HUX SIBHO HE U3MEHSETCS 3Ha4eHHUE yylineno
(HammpuMep, TpH OTKPBITHH HOBOTO BXOAHOTO (aitma). B Tom ciydae, ecnu B
nporpaMMme SIBHO OTKPBIBA€TCS HOBBIM BXOJHOM (hailyn, mepemeHHON yylineno

JOJDKHO OBITH IprCcBOCHO 3HaueHue 0, a ve 1.

4. A3BIK OIIMCAHUA JIJEKCUYECKHUX

AHAJIM3ATOPOB LEX

4.1. Ctpykrypa lex-mporpammbi

Kak yxe 0b110 ckazano panee, TP Lex renepupyer JieKCHUECKUN aHAIH-
3aTOp, MCHOJIb3Ys €r0 ONMCAaHUE HAa BXOJHOM lex-s3bike. PaccMoTpuM CTpyKTY-

py lex-nporpammsl, coepxKaIiei 3To ONUCaHKE.
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Lex-mporpaMMa BKJIIOYAeT pa3zelibl OMpeeeHnui, MpaBui U MOJIb30Ba-
TEJIBCKUX IPOTPAMM M UIMEET CIEAyromuii ¢popmar (cMm. puc. 18).

Pa3zoen onpedenenuit v pazden npozpamm nonv3zoeamens MOTYT ObITh
nycteiMu. [lepBas mapa % % siBnsieTcst 00s13aTeNbHON M OTMEYAeT HAvajuo pas-
nena npaBwil. Bropas mapa % % sBisercs HeoOsA3aTENbHOM M yKa3bIBaeTCs
TOJIBKO TOI'Jla, KOTJa B MPOrpaMMe INPUCYTCTBYET paszden npozpamm nojiv3o-

eame.Jin.

Lex-npocpanna

P azgen onp egenessi

%%

Pazgen npaenn

%%

P A3OES IIP 0I'p ANV IIOJIE 3 0EQT eNId

Puc. 18. Ctpykrypa lex-mporpammbl

Bce cTpoku, B KOTOPBIX IepBas MO3UIMS 3aHATa HE CUMBOJIOM Mpobderna
WM CUMBOJIOM TaOyJsiiUU, OTHOCATCSA K lex-nporpamme. JIro6as cTpoka, He sB-
JISFOIIASACS YACThIO MPaBUiIa (IEMCTBUEM), KOTOpPAas HAUMHAETCSI ¢ CUMBOJIA MPO-
Oela UM CUMBOJIA TaOyJALMM, KOMUpPYETCs B creHepupoBaHHyio TP Lex’om
IporpamMmy JIEKCHUYECKOro aHanu3atopa. B lex-A3plke HET HUKAKUX CIELHAIIb-
HBIX 0003HAYCHHUII KOMMEHTApHUEB, HO KOMMEHTAPHH, OMUCHIBAEMBIE 110 TIPABU-
nam host-s13b1Ka, MOTYT ObITh BKJIIIOUEHBI B lex-mporpammy 1o ClenyrouuM mnpa-
BUJIAM:

— (hopmaT KOMMEHTapHUEB JIOJKEH COOTBETCTBOBATH (hOpMATy KOMMEHTa-
pueB host-s3b1Ka;

— KOMMEHTapuu MOKHO YKa3blBaThb BO BCEX pasjenax lex-mporpammel.
OnHako B KaxIoM paszaene lex-mporpaMmbl KOMMEHTApUU YKa3bIBAKOTCS I1O-

pa3HOMY: B pa3fiesie ONpeaesieHnid KOMMEHTApUN JOJDKHBI HAUUHATHCS HE C Iep-
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BOM NO3WIMHU CTPOKH; B pas3zeie IMPaBWI KOMMEHTApUHU MOXKHO YKa3bIBaTh
TOJILKO BHYTpU OJIOKOB, NMPUHAUICKAIIMX ACHCTBHUIM; B paszjeiie Mporpamm
II0JIB30BATENS, KOMMEHTApPHUH YKa3bIBAIOTCSA 10 IIpaBuiiaM host-s3bIka.

PaccmoTtpum nonpoOHee crmocoObl ohopMITeHUS ITHX Pa3IeioB.

4.1.1. Pa3nen onpenesieHui

Pa3nen onpenenenuil lex-nporpaMMsl MOMEIIAETCS NEPE] IEPBOM Napo
% % .

Paznien onpenenennii MOXKET COCTOSITh U3 CICYIOIIUX JIEMEHTOB:

1) Hauanvnvie ycnogus: Jid AMHAMUYECKOTO U3MEHEHUS CIIMCKA aKTHB-
HBIX TPaBWJI MCIIOJIB3YIOTCS METKM HAYaJIbHBIX YCJIOBUH. [IpenBapuTenbHO OHU
JOJDKHBI OBITH OMUCAHBI B paszziene onpeneiaeHuii. Onrcanre MeTOK Ha4aIbHBIX
YCJIOBUH UMEET CJICTYIOIUM popmar:

%Start Merkal MeTka2 ...
IIpumep:
%Start CommentOne CommentTwo
KiroueBoe ciioBo Start MoxHO yka3biBaTh U Tak: START, vim S, unu s. 3a
KJIFOYEBBIM CJIOBOM Start yKas3bIBAETCA CIIMCOK METOK HAadyalbHBIX yCJIOBUU. B
KaueCTBE pa3/esuTee UCIOBb3YIOCs OANH U OoJiee MPoOEeIOB MM CUMBOJIOB
tabynsiuun. Memkal, Memka2, ... — METKH HA4aJIbHBIX YCIOBHH, COCTABIICHHBIE
no mpaBuiaMm (GopMHUpOBaHUS METOK host-si3pika. HadambHble ycCIIOBHUST MOTYT
OTCYTCTBOBaTh. KomaHja omnucaHus HaydalbHBIX YCIOBUM B pasjeie oI-
peneNeHnii MOXKeT ObITh YKa3aHa TOJIBKO OJIUH pPa3.
2) Onpedenenus: [Ins cOKpalieHus: peryJIsipHbIX BBIPAXKEHUN U UX 3aIMCH B

0oJiee KOMITAaKTHOM (hOpMe HCIOJIB3YIOT OMNpeeeHUs, KOTOpble UMEIOT Clie-
YOI Gpopmar:

Nmsa_onpenenenus TpaHcasiuus
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B kavecTBe pazgenurens UCMOJb3YETCsl OJUH U Oojee MpoOesioB WU CUM-
BOJIOB TaOynsuu. [lpumep:
ALPHA [A—Za-7_]
DIGIT [0-9]
IDENTIFIER {ALPHA}({ALPHA }|{DIGIT})*

HUwmsa_onpeodenenuss — MACHTUPUKATOP, COCTABIEHHBIN 1Mo mpaBuiam host-
A3bIKa. Ipancaayusi — 3TO PETYISIPHOE BBIPAKEHUE (MM €ro 4acThb), KOTOPOE
OyJeT MOJCTaBIEHO BCIOAY: TaM, TJ€ yKazaHo Mms_onpedeneHus, 3aKIIOUYEH-
HOE B «{...}» (CMOTpPHUTE TPETHIO CTPOKY ATOTO npumepa). OnpeneneHuss MOryT
OTCYTCTBOBATb.

3) @pacmenmovl npocpamm noivzogamens: OparMeHTbl IPOTrpaMM MOJIb30-
BaTeJIs OMUCKHIBAIOTCS Ha host-s3bike U 3akmodaroTes B «%{...%}». Onu Oyayt
BKJIIOUEHBI B BeIXOAHOU ¢haiin TP Lex (B rno0anbHyr0 rpynmny: paseia onucaHus
METOK, pa3/ie]l ONMCaHUs KOHCTAHT, pa3/iell OMCAaHUs TUIOB, Pa3/iesl OUCAHUS
NEePEMEHHBIX, pa3/iesl ONUCaHUs Mpouenyp u pyHkuuid). parMeHTsl TPOrpaMm
MOJIb30BATENSI MOTYT OTCYTCTBOBATb.

[Topsimok crenoBaHus B pa3zielie ONpENEIeHUI ONMCAHHBIX BBILIE 3JIEMEHTOB
ONPECIISIETCS CACAYIONUMHU YCIOBUSAMMU:

— HavyaJbHbIE YCIOBHS BCETJa MPEAIIECTBYIOT OMPEACICHUSIM;

— (parMeHTBl TPOTpaMM TMOJIH30BATEIS MOTYT 3aHMMAaTh JIFOOOE TMOJIOXKE-
HUE.

4.1.2. Paznen npaBui

Bcé, uto ykazano nocine nepBoit napsl % % u 10 BTopoi nmapel % % (mimn
710 KOHIIa lex-mporpaMmel, €y pas3zes mporpaMm Moab30BaTeNsl OTCYTCTBYET),
OTHOCHUTCS K pa3feiy MpaBul.

Paznen mpaBui lex-nporpaMmbl CONEPKUT ONMUCAHUE JIEKCUYECKOTO aHa-
nu3aropa. OH MOXKET ObITh pACCMOTPEH KakK OOJIBIION onepaTop BbIOOpA, CENeK-

TOPOM KOTOPOTI'oO ABJIACTCA HECIIOYKAa CUMBOJIOB (HOCJ’ICI[OB&TCJII)HO CUHUTBIBACMBIX
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U3 MOTOKA BXOJHOI'O TEKCTA), KOTOpasi CPABHUBAETCS HA TPUHAMJIEKHOCTh PETry-
JSIPHBIM MHOKECTBaM (OMMCBHIBAEMBIM B BUJI€ PETYJISIPHBIX BBIPAKEHUM), KaXk-
JIOMY M3 KOTOPBIX IIOCTABJIIEHO B COOTBETCTBUE OIpeieieHHoe aeicteue. [lpu
3aBEepIICHUH OIEepaTopa BhIOOpa M3 MOTOKA BXOJHOTO TEKCTa K CEIEKTOpY AO-
OaBisieTcss OUH o4epeaHoM cuMBOJ. OmnepaTop BbIOOpa BBINOJHSAETCS 10 TEX
1op, NOKa He OyJeT AOCTUTHYT KOHEI| IOTOKa BXOAHOro Tekcra. [Ipuuém npu
OJIHOKPATHOM BBITIOJTHEHUH OTIepaTopa BHIOOpa BO3MOXKHBI JIBa BApUAHTA:

— CEJIEKTOP HE€ NPUHAJICKUT HU OJHOMY PEryJIIPHOMY MHOXECTBY: B
TOM ONEPATOp BHIOOpA BBHIMOJHSIETCS MOBTOPHO, C JOOABICHHUEM K CEIEKTOPY
0YepEeaHOr0 CUMBOJIA U3 MIOTOKA BXOJHOIO TEKCTA;

— CEJIEKTOp NMPUHAJICKUT OAHOMY MJIM HECKOJIBKUM PETyJIIPHBIM MHOXeE-
CTBaM: B 3TOM CJIy4ae BBIIOJIHSETCS OJHO JEUCTBHE, COOTBETCTBYIOILEE PETY-
JSIPHOMY MHOXECTBY (O MPHOPUTETE BbIOOpA NEHCTBUI B Cilyyae MpUHAIJIEK-
HOCTU CEJIEKTOpa HECKOJIbKMM PEryJISIPHBIM MHOXKECTBaM OYJET OINMCAaHO Jia-
jee), CeJIeKTOp OOHYIsIeTC s, T.€. €My MIPUCBAUBAETCS IycTas IEMOoYKa, U orepa-
TOp BbIOOpA BBIMOJIHSETCS MOBTOPHO, C JOOABIEHUEM K CEJIEKTOPY OUYEPEAHOIO
CHUMBOJIa U3 IOTOKA BXOJHOI'O TEKCTA.

Pasnesn mpaBui MOKET COCTOATD U3 CIEAYIOIIUX 3JIEMEHTOB:

1) @®pacmenmor npoepamm nonvszoeamens. Pa3nen npaBuil MOKET HadH-
HATBhCSl C HEKOTOPBIX (PparMeHTOB MpOrpaMM Mosib3oBaress Ha host-s3bike (3a-
KIIIOYeHHBIX B «%f{...%}»). OH1 00padaThIBatOTCA KaK JIOKAJIbHBIE OOBSIBICHUS
CTaHIapTHOM HpouLeAypbl yyaction BbixogHoro (aiina. IIpomenypsr yyaction
OCYIIECTBJISICT BBIMOJIHEHUE AEHCTBUIM aKTUBHBIX MpaBui. [Ipuduém pparmeHTHI
IIPOrpaMM I10JIb30BaTENA TOJKHBI IIPEIIIECTBOBATh ONIMCAHUIO AKTUBHBIX U He-
aKTHUBHBIX MpaBujl. @parMeHThl IPOrpaMM MOJIb30BATENS B pa3Jiesie MpaBuil Mo-
I'yT OTCYTCTBOBATb.

2) Axmuenvle u HeaxmusHvie npasuna (KiaccupUKalus MpaBwil OyaeT
paccMmoTpeHa nanee). Kaxnoe npaBuio COCTOUT U3 PETYISIPHOTO BBIPAKEHUS U

COOTBETCTBYIOIIETO €My NEeUCTBUS. PerynsipHoe BbIpaK€HUE OMHUCHIBAET OJHY
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WJIM MHOKECTBO JIEKCEM, KOTOPBIE TOJLKHBI PACIIO3HABATHCS U3 TEKCTa BXOIHO-
ro notoka. J[eMcTBUs IOKHBI BBINOJHATHCSA B TOM CIIydae, €CIIH JIEKCEMA, OIl-
penensieMasi peEryJasipHbIM BBIPaKEHHEM, paclio3HaHa. PeryisipHoe BIpaKeHUE U
COOTBETCTBYIOILIEE €My JIEHCTBUE pasrpaHUyeHbl mpobdenamu (WM CUMBOJAMU
Tabynsiuun). T.0. lex-npaBuiio UMeeT cleayromuil popmar:
Peryasipuoe_sbipaxenue /leiicrBue;

OOpaTtuTe BHUMaHHUE HA TO, YTO JACUCTBHE JOJKHO CTOSITh B TOM XK€ CTPO-
K€, UTO U PETyJSIPHOE BBIPAKEHUE, COOTBETCTBYIOIIEE ATOMY AECHCTBHIO, OHO
JIOJDKHO OBITh OAHO M 3aKAHYMBATHCH «3» (IS COCTAaBHBIX JICUCTBUU HC-
nojib3yercs napa begin-end).

JlelicTBHE MOXKET 3aHUMATh HECKOJIBKO CTPOK, €CIIM OHU, 10 KpauHeh Me-
pe, OTAeNeHbl OJHUM MPOoOeIoM (I CUMBOJIOM TaOyJsAlMK) OT MEPBOMl MO3H-
uuu. JleiicTBue B mpaBuie MOXKET ObITh 3aMEHEHO CUMBOJIOM «|», 0003Hayaro-
UM, YTO JIEUCTBUE ISl TEKYLIErO MpaBuia TaKOE ke, KaK U JUIsl CIEAYIOIIETO.

bubmmorexa TP Lex obGecnieunBaeT 10CTyN K pa3iMyHbIM NEPEMEHHBIM U
CTaHAAPTHBIM MOAMNPOrpaMMaM, KOTOPbIE€ MOTYT OBITh MCIOJIb30BAHBI MPU OIl-
penesieHnH JeicTBUiA. B yacTHOCTH, mepeMeHHas yytext:String COAepKUT CUM-
BOJIBHYIO CTPOKY C TEKYILIEW paclio3HAHHOM JIEKCEMOH, nepemMeHHas yyleng:Byte
— JUIMHY 3TOW CTPOKH.

PerynspHeie BBIpa)K€HMS HMCIHOJB3YIOTCS JUI OIMCAHUS JIEKCEMBI WIIU
MHOeCTBa JiekceM. OHU CTpOSATCA U3 OOBIYHBIX KOHCTPYKILIMMA, OMUCHIBAIOLIUX
CHMBOJIBHBIE KJIACChI, MOCJIEIOBATEIIBHOCTH CUMBOJIOB, U OIEPATOPOB, OIIpe-
JEJAIOIMX IOBTOPEHHUSI, AIbTEPHATUBBI U T.J.

[To perynasipHbIM BBIpaXEHUSAM, COJEPKAIIUMCS B JIEBOM YAaCTH MpPaBUJI,
TP Lex cTpouT AETEpMUHUPOBAHHBI KOHEUHBI aBTOMAaT. DTOT aBTOMAT OCY-
LIECTBIIIET MHTEPIPETALNIO, & HE KOMOWISAUMIO. KomnuecTBo mpaBuil U X
CJI0’KHOCTh HE BIIMAIOT HAa CKOPOCTh JIEKCUYECKOTO aHallu3a, €CJIM TOJIBKO Ipa-
BUJIa HE TPEOYIOT CIUIIKOM OOJBIIOTO 00beMa MOBTOPHBIX MPOCMOTPOB BXO/I-

HOM MoCaca0BaTCIbHOCTH CHMBOJIOB. O,Z[HaKO C POCTOM 4YHCIA IIPpaBUI U HX
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CJIOKHOCTU PACTET pa3Mep KOHEYHOI'O aBTOMaTa, UHTEPHPETUPYIOUIETO UX U,
CJIeIOBAaTeNIbHO, PACTET pa3Mep MporpaMMbl Ha host-s3bIke, peanu3yromen 3TOT

KOHEUYHBIM aBTOMAT.

4.1.3. Pa3aes nporpamMm moJib30BaTeJist

Bce, uTo yka3aHo nociie BTopou mapel % %, OTHOCUTCS K pasieiy IIpo-
rpaMM IIOJIb30BaTEIIs.

Pa3nen mporpamMm nosb30BaTesss MOKET COAEpXKaTh IPOU3BOJIBHBIN KO
Ha host-s3bIke (Takoi, Kak BCIOMOTraTeIbHbIE MOIANPOrpamMMbl (MPOLEAYPHI H
(GYHKIIMH) W/ U OCHOBHYIO MPOTPamMMy), KOTOPBIH MPOCTO KOMUPYETCS B KOHEII
BBIXOJIHOTO (haiina reHepaTopa TP Lex, 6e3 kakux au60 uaMeHeHud. OyHKINH
U TIPOLEAYPHI, ONMCAHHBIE B 3TOM PA3IENE, MOTYT BBI3BIBATHCSA B JEHCTBUAX
IIpaBuUIIL.

2T10T Pasacii ABJISACTCA He0o0s3aTeIIbHBIM.

4.2. [Ipumep npocreiie nporpaMmsl Ha lex-s13bIKe
Paccmotpum lex-nporpamMmy, ucnosb3yst kotopyto TP Lex ctpout koHeu-
HbI aBTOMAT, KOTOPBIM PACMO3HAET AHIVIMMCKUE HAMMEHOBAaHUS MECSLEB U

naeu Henenu. [pumep:
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{Pa3nen onpenenenuii }
%!

Uses LexLib;

%)

%%

ANO*[J][aA][nN][uU][aA][rR][yY

IM\* $

AD*(EFT[eENbB][rR][uU][aA][rRI[y Y][ \t1*$
ALD*[mM][aA][rR][cCI[hH][ \t]*$

AL \T*[aAT[pPRIGIILIT \(T*$
AND*[mM][aAT[Y Y[\ *$
AL\T*[I][wU][nN][eE][ \t]*$
ADD*GITuUNILIy YT \e*$

AL \T*[aAT[uUT[gGIuUl[sSIIETIL \*$

AL\ *[sS][eE][pP][tT][eE][mM][bB][eE][rR][ \t]*$

AL\ET*[0O][cCI[tT][0O][bB][eE][rR][ \t]*$

AL\*[nN][0O][vV][eE][mMI][bB][eE][rR][ \t]*$
AL\*[dD][eE][cCl[eE][mM][bB][eE][rR][ \t]*$

AL\D*[mM][oO][nN][dD][aA]ly Y[ \t]*$

AN\D*[wW][eEl[dD][nN][eE][sS][dD][aA][y Y[ \t]*$
ADD*[ET][hH][uU][rR][sS][dD][aA][y Y[ \t]*$

ADD*(EFTR]GI[dD][aA][y Y[ \t]*$

AL\ *[sS][aA][tT][uU][rR][dD][

[
[

[
[
[
[
[
A*[TT[uU][eE][sS][dD][aA]ly Y[ \tI*$
[
[
[
[
[

aAllyY][\(*$

AL\#[sS][uU][nN][dD][aA][yY][ \t]*$

%

\n
%%

{Paznmen mporpaMm mosb30BaTeds }

Begin
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Writeln('SfAuBaps');
Writeln('®eBpans');
Writeln('Mapt');
Writeln('Anpens');
Writeln('Mait');
Writeln('UroHs'");
Writeln('Urons');
Writeln('ABrycr');
Writeln('CenTsiops');
Writeln('Oxts6ps');
Writeln('Host6ps");
Writeln('[lexaGps");
Writeln('TlonenenpHuk');
Writeln('Bropuuk');
Writeln('Cpena');
Writeln("Yetsepr');
Writeln('ILaTauma');
Writeln('Cy660Ta');
Writeln('Bockpecenne');
Begin

{Coobmienue

00 omnOke}

Writeln('OILIMBKA!")

End;



Yylex;
End.

Kaxnoe peryisipHoe BbIpaKEHHUE 3]1€Ch ONpENEIseT aercTBue. JlelicTBue
B KQXXJIOM ITPaBUJIE TaHHOW lex-mporpamMmel — 3TO BBIBOJ PYCCKOTO 3HAYECHUS
HaWJICHHOTO AaHIJIMMCKOIro CioBa. B KawyecTBe omneparopa, BBIIOJHSIOIIETO
JEeNCTBUE, UCTIONIb3yeTCsl OUbIMoTeuHas npoienypa s3bika Pascal.

B nporpamme copnepskarcsa Bce paszeiibl lex-porpammel. Paznen npasui
COIEPKUT TOJILKO MPaBWJIA, UX BCEro ABAALATH OJHO. PerynsipHoe BbIpaxxeHue
NEPBBIX JEBATHAALATH MNPABUJ ONPENEISAECT AHTIIMKUCKOE CJIOBO, HAIKMCAHHOE
MaJEeHbKUMH WM OOJBIIMMHU JATHHCKAMH CUMBOJAMH (C YYETOM JIUIUPYIO-
HIMX W 3aBepliaimux npoodenos). Hanpumep, nenouka cumBosioB «Monday»
(ITonenenbHUK) omnpeesieHa pEryJISIpHBIM BBIPaKEHUEM N\
\t]*[mM][oO][nN][dD][aA][yY][ \t]*$». [To 3TOMy peryasipHOMY BBIPAKCHHIO
OyZeT BblelIeHa BO BXOJIHOM MOTOKE CUMBOJIOB Jiekcema «Monday», a mo aeit-
CTBHUIO 3TOTO mpaBmia OyaeT BoiBeneHO «[loHenensHuk». Hanmane GombIoi u
Majoil OykBbl B KBaJpaTHBIX CKOOKax oOecreuuBaeT paclo3HaBaHUE CIIOBA
«Monday», HanmMCaHHOTO JIOOBIMU JIATUHCKUMHU CHUMBOJAMU. A peryispHbIe
BeIpakeHus «M \t]*» u «[ \t]*$» 0003HaAUaIOT MPOU3BOJIBHOE KOJIMYCCTBO JIH-
JUPYIOIIKX U 3aBEpLIAIOLIUX MPOOEIOB COOTBETCTBEHHO.

Takum oOpazom, nanHas lex-mporpamma ctpout Pascal-nporpammy,
KOTOpAasi NIEPEBOJIUT HA PYCCKUM A3bIK HAUMEHOBAHUS MECALIEB U THEW HEJICIIH.

Homyctum, lex-nporpamma pasmenieHa B Qaiine source.l. Torga, 4ToOsI
MOJIYYHTh JIGKCUYECKUW aHanm3atop Ha Pascal, H€0OXOMMMO BBITIOJIHUTH Clie-
YOI Habop KOMaH:

Lex source.l

Tpc source.pas

TP Lex Bcerma, eciv He yKa3aHO JAPYroe MMs, CTPOUT BBIXOAHOM (aiii C
MMEHEM, COBMAJAIOIINM C UMEHEM BXOJHOTO (haityiia (B JaHHOM ciydae OyaeT

cre”HepupoBan ¢aiin source.pas). Bo BTopo#i cTpoke 3Toil MoCien0BaTeIbHOCTH
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KOMaHj1 3amyckaetcsi Pascal-koMIuasTop, KOTOPBIN BBIBOAUT PE3yibTaT B (haiin
source.exe.

Sourse.exe MOXeT paboTaTh Kak (pUIBTP B KOHBEHEpe KOMaH, KaKk caMo-
CTOSITENIbHASI KOMAH/1a ¥ B UHTEPAKTUBHOM PEXKUME.

Ecin He00X0IMMO MOJYYUTh CAaMOCTOSITENIbHYIO IPOIpaMMy, KakK B JlaH-
HOM cily4ae, Heo0XxoauMo B (haiine source.l B pa3ziene nporpamm MoJsib30BaTems
OIMCATh T'OJIOBHOW pa3zaell MPOrpaMMBl.

Taxke BaXHO y4MTHIBaTh MOAKIIOUEHHE Monyis Oubamoreku LexLib,
T.K. OH HeoOxouM AJisi paboThl reHepupyeMbix TP Lex’ oM JeKcuyeckux aHaiu-
3aTOPOB, MOCKOJIbKY COICPKHUT CEPBHUCHBIE MPOLEAYPHl M (DYHKIUHU, HCIOJb-

3yeMble hyHKIHEH yylex.

4.3. IlpaBuJjia 3anucH peryJJasipHbIX BbIPaKeHU M

PerynsapHeie BbIpakeHUsI ONMPEAENSIOT JIEKCEMY. PeryisipHoe BbIpaKeHUE
MOET COJZIepKaTh CUMBOJIBI JIATUHHCKOTO M PYCCKOTO ai()aBUTOB B BEPXHEM H
HUKHEM PEruCTpax, Apyrue CUMBOJIBI (UG PHI, 3HAKU MTPENUHAHUS U T.]I.), CIe-
AAJIbHBbIE CUMBOJIbI U CUMBOJIBI-ONIEPATOPHI leX-s3bIKa.

OnepaTopbl  peryJspHbIX BBIp@KEHUNH 0003HAYAIOTCS CHUMBOJIAMHU-
onepaTopamMu. K HUM OTHOCATCA: «™», «$», «/», «|»,«T», «®», «+», «\», «7...7"»,
«(o.)», «[...]», «{...}». Kaxnaplif U3 3TUX CUMBOJIOB MJIU TMap CKOOOK B pery-
JSIPHOM BBIPQXKEHUM HUIpaeT pojb omeparopa. Ecau HeEoOX0AUMO OTMEHUTH
crienuaIbHOE 3HAYCHHE CUMBOJIA, 0003HAYAIONIETO OMepaTop, Mepea HUM HYX-
HO TIOCTaBUTh CUMBOJ «\» WJIM yKa3aTh €ro B JBOMHBIX KaBbIUKaX.

Benewm crnenytoume 0003HauYEHUSA:

C — cumBon perymsipHoro BeipaxkeHuss R. CHMBOJIOM MOXKET OBITh JTF000H
TEKCTOBBIN UJIN CIIEUUAJIBHBIA CUMBOJI.

S — cTpoka cMMBOJIOB peryisipHOro BelpaxkeHHus: R. CTpoka MOXKeT cocTo-

ATb U3 OAHOI'O MJIM HCECKOJIbKNX CUMBOJIOB C PETYIIAPHOTO BBIPAKCHUA.
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R, Ry, R, — perynsapubie BepaxkeHus. PeryinspHoe BbIpaKeHNE MOXKET CO-

CTOATH M3 CTPOKU S wm COBOKYITHOCTH CTPOK € COOTBCTCTBYIHOHIMMH CHM-

29

BOJIAMHU-OTIepaTOpaMu lex-si3bika: «™», «$», «/», «|»,«T», «®», «t», «\», «7...7»,

<, «[. ]y« .

OnepaTopsl peryasipHbIX BbIpaKEHUM MOAPOOHO onucaHbl B Tadmune 1.

Omneparopsl peryasipubix Boipaxkenuii TP Lex

Taomuma 1

Boipaxkenune | Haznauenue
C C
\C C, naxe ecau C omnepartop
S S
“S” S
JIx060i1 cMMBOJI, KPOME CMBOJIA HOBOM CTPOKH \n
AR Ecnu R HaunHaer cTpoky
R$ Ecmu R 3akanuuBaer cTpoky
[S] JIro06oii cumBOJI U3 S
[Ci-C.] CnmBon Cy, C,, ..., C,
[7S] JIro0oi cuMBOII HE U3 S
R* 0 u 6osee paz R
R+ 1 u 6onee paz R
R? Owumu 1 paz R
R{m,n} Or m 10 n pa3 R
R{m} m pa3 R
R||IR, R, nmu R,
R|R, RiuR,
(R) R
R,/R, R, eciii 32 HuM caenyer R,

47




4.3.1. CnenuajbHbIe CHMBOJIBI
B perynsipHbIX BBIpOKEHHUSX MOTYT MCIOJIB30BATHCS CIEAYIOUIUE CIEIH-

AJIbBHBIC CUMBOJIBI:

«» TOYKa O3Ha4yaeT JII000i CUMBOJI, KPOME CHMBOJIA HOBOM CTpPO-
KU «\n»;

«\n» 03HA4yaeT CUMBOJI HOBOU CTPOKH;

«\r» 03HAa4YaeT CUMBOJI BO3BpATa KapeTKHU;

«\t» 03HAYaeT CUMBOJI TOPU3OHTAIBLHOMN TaOYIISIINY;

«\b» O3Ha4aeT CUMBOJI BO3BpAaTa HA OJIVH IIAT;

«\>» O3HayvaeT CUMBOJI IIepeBoia Gpopmara;

«\NNN» o03Ha4aeT ykazaHHWe CUMBOJA €ro BOCbMEPUYHBIM KOJ0M NNN,

Hanpumep, \041 o6o3HagaeT CUMBOI «!».

4.3.2. Oneparopbl KOHTEKCTHO-3aBUCUMOI0 BbIOOpa

JIBa caMbIX MPOCTHIX OMEPATOPA U3 IAHHOM IPYIIIBI 3TO « » U «$».

Omnepatop «™» 0003Ha4aeT, UTO LIETIOYKA CUMBOJIOB, MPUHAJJIEKAIAs Pe-
TYJSPHOMY MHOXECTBY (OMHUCHIBAEMOMY PETYJISIPHBIM BBIPAKEHUEM, CTOSIIIHUM
1ocJie orneparopa «”»), yUUTBIBA€TCA TOJBKO TOI/A, KOTJa OHA CTOUT IOCIe
cuMBoIa «\n», T.e. ABJsAETCS MepBoil B ctpoke. Hampumep: d o6o3HauaeT cum-
BOJ «d», €CIIM OH SIBIISIETCS TIEPBBIM CHMBOJIOM CTPOKH; “abc 00o03HAYaeT Iie-
MOYKY CUMBOJIOB «abc», eclii OHa HAYMHAET CTPOKY.

Omnepatop «$» 0003HAYAET, YTO IIEMOYKA CHMBOJIOB, IIPUHA/IJICKAIIIAS Pe-
T'YJISIPHOMY MHOKECTBY (OINMUCHIBAEMOMY PErYJISPHBIM BBIPAKEHHEM, CTOSIIUM
nepes; oneparopom «$»), YUUTHIBACTCS TOJILKO TOT/A, KOTJIa OHA CTOMT Tepes
CHUMBOJIOM «\N», T.€. SIBJIIETCS mocieaneii B ctpoke. Hanmpumep: d$ o6o3nagaer
CUMBOJI «d», €CJIM OH SIBJISICTCSI MMOCJICAHUM CUMBOJIOM CTPOKH; abc$ 00o3HauaeT
LEMOYKY CUMBOJIOB «abC», €CJIM OHA 3aBEPIIAET CTPOKY.

Crnenyrouiii mocjaenHuil omnepaTop KOHTEKCTHO-3aBUCHMOTO BBIOOpa —

Oo1IcpaTop CrCuuaJIbHOTO BBI60pa <</>>, KOTOpBIﬁ O3Ha4acT, 4TO LOCIIOYKAa CHUMBO-
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JIOB, MPUHAJIEKAIA PETYIIPHOMY MHOKECTBY (OMUCHIBAEMOMY PETYISIPHBIM
BBIPAKEHUEM, CTOSIIIUM TIEPE] ONEPATOPOM «/»), pACIO3HAETCS TOJILKO TOT/Aa,
KOI'/Ia 32 Hell ceayeT 1enoyka CUMBOJIOB, IPUHAIJIEKAIIAS] PETYISIPHOMY MHO-
YKECTBY, ONMCHIBAEMOMY PETYJISIPHBIM BBIPAKEHUEM, CTOSIIIUM II0JIE OMepaTropa
«/». Hanmpumep: ab/cd o0o3HauaeT, 4To 1enoyka «ab» y4uThIBAETCS TOJIBKO TO-

/14, KOTJ1a 3a HeH ciaeAyeT 1enoyka «cd».

4.3.3. Oneparop ajJbTepHATHBHOI0 BHIOOpA
Omnepatop «|» 0003Ha4aeT ambTEPHATHBBLI PETYJISIPHBIX BBHIPAKCHHM, Ha-

npumep: abjcd o003HaUaeT WK HENOUKY «ab», WIH LEMOUKy «cd».

4.3.4. Oneparop He00A3aTENbHOI0 NPUCYTCTBHUSA

Omneparop «?» 03HaUaeT HeOOs3aTEILHOE MPUCYTCTBUE PETYJISIPHOTO BBI-
paXXeHus1, HapuMmep:

_MA-Za-z]* obo3Ha4aeT, 4TO Mepe] IEMOYKON JIF0OOT0 KOJIMYECTBA Ja-
TUHCKUX OYKB MOKET ObITh HEOOS3aTeIbHBIN 3HAK MO TUEPKUBAHMUS;

—?[0-9]+ o6o3Hauaer 1000€ LIETOE YHUCIO C HEOOSI3aTEABLHBIM 3HAKOM

MUHYC BIEPEIH.

4.3.5. Oneparopsl HTEpaLUU

Korna HeoOXoauMo ykas3aTb HMOBTOPSIEMOCTb BXOXACHHS PETYJISPHOTO
BBIPQXEHUS, UCIIOJIb3YIOT OTIEPATOPBI UTEPALIMU «*» HIIH «+».

Omneparop «*» o3HadaeT r060e (B ToM yucie u () 4ucio moBTOPEHH pe-
T'YJISIPHOTO BeIpakeHus. Hanpumep:

R* o0o3HauaeT MHOXKECTBO BCEX IEMOUYEK, OOPA30BAHHBIX JIOOBIM YHC-
JIOM NOBTOPEHUH 1EN0YEK, ONMUCHIBAEMBIX PETYIIIPHBIM BhIpakeHHeM R, T1.e. {g,

R,RR, RRR, ...};
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abc* 0003HaYaeT MHOKECTBO BCEX IIEMOYEK, HAUYMHAIOIIMXCS C «ab» U 3a-
KaHYMBAIOIINXCS JTFOOBIM YHCIIOM TMOBTOPEHHM CHUMBOJA «C», T.€. OMHUCHIBACT
perynsipHoe MHOXeECTBO {ab, abc, abcc, abcece, ....};

[ab]* 0003Ha"YaeT MHOXECTBO BCEX IIEMOYEK, 0OPa30BAHHBIX JFOOBIM KO-
JUYECTBOM MOBTOPECHHH «a» U «b», T.€. OMMMCHIBAET PETYJIIPHOE MHOXKECTBO { [,
a, aa, ..., aaaa, ..., b, bb, ..., ab, aab, ..., aab, ...};

[A—ZA—Sla—za—s_0-9]* 00603Ha4aeT MHOXXECTBO IICTIOYEK, MOTYyUYEHHBIX
JI0OBIM KOJIMYECTBOM OTIepariuii KOHKaTeHAIIMU TaKUX MOJILENOYeK, YTO Kakaas
NOJILIENoYKa 00pa3oBaHa JOOBIM YKCIOM IMOBTOPEHUH JHOOOr0 CHUMBOJA, SIB-
JISIFOIIErocst JIM0O PYCCKOW WM JIATUHCKON OyKBOM, MO0 3HAKOM MOTYEPKH-
BaHUS WU ITUDPOH.

OmnepaTtop «+» 03Ha4aeT OJHO M OOJiee MOBTOPEHUN PETryJsPHOTO BhIpa-
)kenus. Hanmpumep:

R+ 0603HauaeT MHOXKECTBO BCEX IEMIOYEK, 0Opa30BaHHBIX OJHUM U OoJjiee
YHUCJIOM IOBTOPEHUH IIEMOYEK, OMMCHIBAEMBIX PETYJISIPHBIM BhIpakeHHEM R, T.e.
{R, RR, RRR, ...};

a+ 0003HaYaeT MHOKECTBO BCEX IIEMTOYEK, 00Pa30BAHHBIX OJHUM WJIH 0O-
Jiee YMCIIOM MOBTOPEHHUI CUMBOJIA «a», T.€. OMMCHIBACT PETYJISIPHOE MHOXKECTBO
{a, aa, ..., aaaa, ...};

[A—z]+ o003HaYaeT MHOXKECTBO IETOYEK, MOJIYICHHBIX JIFOOBIM KOJUYE-
CTBOM OIlEpalliii KOHKAaTCHAIIMU TaKUX MOMAIENOYEK, YTO KaKJasl MOJIIernoyka

oOpa3oBaHa JF0OBIM YUCJIOM MOBTOPEHUM JTI0O0H JTAaTUHCKOM OYKBBHI.

4.3.6. Oneparopsl npeodpazoBaHusi

OmnepaTtopsl mpeoOpa3oBaHUs UCIOJB3YIOTCS ISl TPeoOpa3oBaHUsI CUM-
BOJIOB-OINEPATOPOB U HEKOTOPBIX CHEIHAIbHBIX CUMBOJIOB lex-si3blka B TEKCTO-
BbI€ CUMBOJIbI. B lex-s3bike 151 OCyIecTBIEHUs MOJI00HOr0 poja mnpeodpaso-

BaHMI CYIIECTBYIOT JIBa ONEpaTopa : « ... » H «\».

50



Omnepatop «”...”» 0003HAYaET TO, YTO BHE 3aBUCUMOCTH OT TOTO, KaKOUH
CHUMBOJI HaXOAWTCS MEXJy Mapod KaBbIYEK, OH JIOJDKEH OBITh BOCIIPUHST Kak
TEKCTOBBI CUMBOJI, HAIPUMED:

abc+ o003HauaeT peryspHoe MHOKeCTBO {abc, abcc, ..., abce...c};

“abc+” 0003HaUYaeT 1IETIOYKY CUMBOJIOB «abc+».

Takum oOpa3om, 3aKirodasi B KaBbIYKU KaIbli He aniaBUTHO-UU(PPOBOI
CHUMBOJI, UCIIOJIb3yEMbIN KaK TEKCTOBBIN, MOJIb30BATEIb MOXKET HE 3alIOMUHATH
CIIUCOK BCEX CIELUATBLHBIX CUMBOJIOB U CUMBOJIOB-ONIEPATOPOB lex-s3bIKa, 4To-
OBl HE JOMYCTUTH OIMMUOKH MPHU OMMCAHUH PETYJISIPHOTO BhIPAKEHUS.

CumMBoOIT-0IEpaTOP MOXKET OBITH TPEOOpPa30BaH B TEKCTOBBI CUMBOJI, €C-
JM €My IIPEALIECTBYET oneparop «\». Hanpumep:

abc\+ 0003HaUaeT IENOYKY CUMBOJIOB «abc+».

YToOBI UCTIOIB30BATH B PETYISIPHOM BBIPAXKEHUH CUMBOJ «\», HEOOXOH-
MO B Hero BBecTH «\\». Hanmpumep:

ab\\c 0003Ha4YaeT MENOYKY CUMBOJIOB «ab\C».

Tak kak nmpoOenbl U MpU3HAKK TaOYyJISALMKU UCTIONIB3YIOTCS ISl pa3/eieHus
peryJpHBIX BBIPAKEHUN W JEHCTBUM, TO IJIs BKIIIOUEHHUS CHMBOJa mpobena
WM CUMBOJIA TaOYJISIIIMKM B PETYIISIPHOE BBIPAXKEHUE UX HEOOXOUMO 3aKIIIOUHUTh
a1M00 B KaBbIUKH, TUOO B «[...]». Jlyg cumBona TaOyJsilMU MOKHO MCIOJIb30-

BaThb TaK K€ CIICIHUAJIBHOC o0o3HaueHue «\t».

4.3.7. Oneparop rpynnupoBaHus

Omneparop «(...)» MNpeaHa3HAYEH ISl UCIIOIb30BaHUS B CIIOXKHBIX pEry-
JISIPHBIX BBIPAXKEHUSX, C LEIbI0 TPYNIUPOBAHUS X OTIEIbHBIX JIEMEHTOB, Ha-
npuMep:

(ablcd+)?(ef)* obo3nauaeT perynspHoe MHOKeCTBO {ab, abef, abefef, ...,

abef...ef, cd, cdef, cdefef, ..., cdef...ef, [, ef, efef, ..., efef...ef}
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4.3.8. Oneparop onpeaesjieHHs CAMBOJIbBHOI0 KJIACCA

OnepaTop omnpeaeseHruss CUMBOJBHOTO Kiacca «[...]» ONHMCBIBAET KJIacc,
COCTOAILMI U3 CUMBOJIOB, 3aKJIFOUEHHBIX B KBaJIpaTHbIE CKOOKH.

Hanpumep:

[abc] o003HauaeT oAMH CUMBOJ, KOTOPBIM MOXET OBITH JINOO «a», TU0O
«b» nman «c».

B npenenax «[]» G0JBIIMHCTBO ONMEPATOPOB UTHOPUPYIOTCS M BOCIPUHU-
MAarTCs KAaK TEKCTOBBIE CHUMBOJIBI. TOJBKO TpPHU OIEepaTopa SABISIIOTCS CHELU-
AJIBHBIMHU: «\», «™» U «—».

Omnepatop «—» yka3piBaeT auana3zoH. Hanpumep:

[a—z0-9_] o603HayaeT OAMH CUMBOJI, KOTOPBIM MOXET OBITH JIMOO Jt00ast
CTpOYHas JaTHHCKas OyKBa, 1100 mro0as udpa Wi 3HaK O JICPKUBAHHUSL.

Ecnau HEoOX0AMMO BKJIIOUUTH CUMBOJI «—» B CUMBOJIBHBIN KJIacc, OH JI0JI-
YKEH 3aHMMATh B 3TOM KJIACCE MEPBYIO I MOCJIEIHIOK MO3ULHUIO.

Oneparop «» HaAMOJIHEHUS O3HAYAET, YTO CHUMBOJIbHBIA KJIACC JOJKEH
ObITh HANlOJIHEH BCEMU TEKCTOBBIMU CUMBOJIAMH, UCKIIIOYasi CUMBOJI, Mepe]] KO-
TOPBIM CTOUT OIEepaTop «». B CUMBOJIBHOM KJIacce OmnepaTrop «™» IOIKEH CTO-
ATh B IIEPBOM MO3ULMHU cieBa. Hanpumep,

[Mabc] Baro4aeT BCe TEKCTOBBIE CUMBOJIBI, KPOME «a», «b» U «C».

[*a—zA-Z] BKIIOYaET BCE TEKCTOBBIE CUMBOJIBI, KPOME CTPOYHBIX M MPO-
MUCHBIX JJATUHCKUX OYKB.

Omnepatop «\» UMeeT B mpeneax CKOOOK CHMBOJIBHOTO Kjlacca OOBIYHOE

JJI HETO Ha3HAYCHHUC.

4.3.9. Oneparop noBTOPpeHH U MOJACTAHOBKH
Omnepatop «{...}» MOBTOpEHMs PETYJISIPHOTO BhIpaKEeHUs (€CIu B Omepa-
TOpE 3aJaHbl CIIUCOK YMCEJ WJIM YHUCJIO) WJIM MOACTAHOBKY (€ciid B omnepaTope

3aJIaHO UMS$).
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Ecmu omepartop «{...}» 0003Ha4aeT MOBTOPEHUSI PETYJISPHOTO BBIPAKE-
HUSI, TO OH MOXKET OBITh 3aITMCaH B IBYX BapHAHTAX:
1) R{n,m}, rie n u m HaTypaibHbIEC YKCaa, m>n. B 1aHHO# 3anmucu ore-
paTop O3HA4YaeT MOBTOPEHUS PETYISIPHOro BhipaxkeHus R ot n 1o m. Hanpumep:
abc{2,7} o6o3HauaeT peryispHOe MHOXeCTBO {abcc, abccc, abcccc,
abcccecc, abeecccece, abeccecec};
2) R{n}, roe n — HatypanpHOE 4ncio. B 1aHHOI 3anmucu onepaTop o3Ha-
4aeT N MOBTOPEHM peryisipHoro Beipaxkenus R. Hampumep:
a(bc){4} ob6o3HavaeT emoOYKy CUMBOJIOB «abcbebebey.
Ecmu omepatop «{...}» 0003HauaeT MOACTAHOBKY, TO OH 3aMHMCHIBACTCS B
CIEAYIOIIEM BUJIE:
{umsa}, rae uma — npeaBapUTEILHO ONMMCAHHOE UMS B pasjesie ompeje-
JICHUU.
[Tpumep:
%{
Uses LexLib;
%)
ALPHA [A—Za—z_]
DIGIT [0-9]
IDENTIFIER {ALPHA }({ ALPHA}|{DIGIT})*
%%
{IDENTIFIER } writeln(yytext);
\n ;
%%
Begin
yylex;
End.

B nannoii 3anucu onepatop {IDENTIFIER} o603Hauaer perynspHoe BbI-
pakeHue, TMpeABapUTEIbHO ONUCAaHHOE B  pas3felie  ONpElNelICHUH  Kak

IDENTIFIER.
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TP Lex mocTpouT JIEKCUYECKU aHAJIN3aTOpP, KOTOPBIA OyAET ONpeaensiTh
U BBIBOOUTH Bce wuaeHtuduxatopsl Pascal-mporpammel. B 3tom mpumepe
{IDENTIFIER} o6yner 3amenen Ha {ALPHA}({ALPHA}|{DIGIT})*, a 3atem
Ha [A—Za-z_]([ A—Za—z_]|[0-9])*. yytext — 3TO BHEUIHHI MAaCCHUB CTPOKOBOTO
TUIIA IPOrPAMMBI JIEKCHYECKOIO aHaJu3aTopa, KOTOopyr cTouT Lex. yytext
(opMupyeTcsl B POILIECCE UTEHUSI BXOJHOTO OTOKA TEKCTA U COAEPKUT LIENOoY-
Ky CHMBOJIOB, JJI1 KOTOPOM YCTaHOBJIEHO COOTBETCTBUE KAKOMY-JIHOO PEryIsp-
HOMY BBIPQ)KCHHMIO. DTOT MacCHUB JOCTYIIEH IIOJIb30BATEIbCKUM pazfenam lex-
IPOrpamMMBl.

Omneparop writeln BBIBOAUT KaKIblii MACHTU(PHUKATOP Ha HOBOW CTPOKE.
IIpaBumno «.|\n ;» B pas3zelie MpaBuil lex-mporpaMMsel UCIIOJIb3YETCs
JUISL TOTO, YTOOBI UTHOPUPOBATH BO BXOJHOM MOTOKE TEKCTa BCE LIETIOUYKH CHM-

BOJIOB, KOTOPbIE HE COOTBETCTBYIOT peryiisipHoMy BbipakeHuto { IDENTIFIER}.

4.4. leiicTBUdA B NpaBHJIax lex-nporpaMmsl

JleificTBrE MOYXHO MPEACTABIATH MO0 Kak oneparop lex-s3pika (M3 MOAy-
as oubnuotexu LexLib), nampumep, «Start(Memxa);», nub0 Kak omepaTop
Pascal. Ecniu nMeercss He0OXOAUMOCTh BBIIOJIHUTH JTOCTATOYHO OOJIBIION Ha-
Ooop mnpeoOpazoBaHuii, TO neWcTBUE oOGOpMIAIOT Kak Omok Pascal-mipo-
rpaMmbl (OH HAYMHAETCS 3ape3€pPBUPOBAHHBIM CIIOBOM begin U 3aBepiuaercs 3a-
pe3epBUPOBAaHHBIM €I0BOM end), colepkaliuil HeoOXoauMble (parMeHThl MPo-
TpPaMMBI.

JleiicTBre B TIpaBuUJie yKa3bIBAaeTCs HE MEHEe 4eM uepe3 OJuH Impobden
WIM CHMBOJ TaOyJIALIMU NOCIE BhIpaXXeHUs (00s13aTENIBHO B TOM K€ CTPOKE, T1Ie
U PEryJIsipHOE BBIPAKEHHUE), a €r0 MPOAOIKEHUE MOXKET ObITh YKa3aHO B Clie-
IYIOLIMX CTPOKaxX TOJBKO B TOM Ciyd4ae, eciu AehcTBUe 0(OPMIIEHO Kak OJIOK
Pascal-niporpamMmsl.

OO6macth NEWCTBHUS TIEPEMEHHBIX, OOBSBIICHHBIX BHYTPHU OJIOKA, PacIpo-

CTpaHACTCA TOJIBKO Ha 3TOT 010kx. BHemmanmu NEPEMCHHBIMU JIA BCCX ,Z[CﬁCT-
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BUN OyAyT ABIATHCA TOJBKO T€ MEPEMEHHBIE, KOTOPbIe OOBSIBICHBI B pa3jele
onpeaeeHuil lex-mporpammel.

JleiicTBusl B IpaBmiax lex-mporpammsl BBIIOJIHSIOTCS, €CJIU NPABUIIO akK-
TUBHO, U €CJIH aBTOMAaT PAaCO3HAET IENOYKY CHMBOJIOB M3 MOTOKA BXOJHOIO
TEKCTa KaK COOTBETCTBYIOIIYIO PETYJISIPHOMY BBIPQXKEHHIO JAHHOTO IpaBHIIA.
OnHaKO OJHO JAEWCTBUE BBINOJHAETCS BCETJa — OHO 3aKJIHOYaeTCs B KOIUPO-
BaHUM II0TOKAa BXOJHBIX CHUMBOJOB B IIOTOK BBIXOAHBIX CHMBOJIOB.
OTO KONMMPOBAHHUE OCYILECTBISAETCS JUUISl BCEX BXOIHBIX CTPOK, KOTOpPBIE HE CO-
OTBETCTBYIOT PETYJIIPHBIM BBIPAKEHUSM, ONHCAHHBIM B AKTHUBHBIX IPABHIIAX
lex-mporpamMmbl. KomOuHanus CUMBOJIOB, HE y4YTeHHas B MpaBWiIax WU MOS-
BUBILASICS HA BXOJle, Oy/IeT HalleyaTaHa Ha BbIXxojae. MOKHO cKa3aTh, UTO JIEH-
CTBHE — 3TO TO, YTO AEJIAETCSA BMECTO KOIMMPOBAHUS MTOTOKA BXOJHBIX CUMBOJIOB
B IIOTOK BBIXOJHBIX CUMBOJIOB. YacTo ObIBaeT HEOOXOAMMO HE KOMHMPOBATh B
IOTOK BBIXOJHBIX CUMBOJIOB HEKOTOPYIO LIEMIOUKY CUMBOJIOB, KOTOpas yIOBIIe-
TBOPSIET HEKOTOPOMY PETYJSIPHOMY BBIPKEHHUIO. [l 3TOM 1eNH MCHOJb3Y-
eTcst mycToi onepatop Pascal, Hanpumep:

[ \t\n] ;

OTO MpaBWJIO UTHOPUPYET (3allpelaeTr) BbIBOA IPOOEIoB, CUMBOIIA Taly-
JSIOUM M CUMBOJIa HOBas CTpOKa. 3alpeT BBIPAKAETCS B TOM, YTO HA YKa-
3aHHBIE CUMBOJIBI B IIOTOKE BXOJHOI'O TEKCTA OCYIECTBISICTCA JEUCTBUE «;» —
nycroil oneparop Pascal, u 3Tu CUMBOJIBI HE KONUPYIOTCA B TOTOK BBIXOJHBIX
CHUMBOJIOB.

CymiecTByeT BO3MOXHOCTb JUJII HECKOJIBKMX PETYJSIPHBIX BBIPAKEHUI
yKa3bIBaTh OJIHO AeicTBUE. [IJIg 3TOr0 UCHOIB3YETCsI CUMBOJ «|», KOTOPBIM yKa-
3bIBAET, YTO JACHCTBUE MAHHOIO IMpABHJIA COBMHAJAET C ACHCTBUEM Ui Clie-
JYIOLLETO.

Pe3ynbrar Oyaer ToT ke, 4TO U B IPUMEPE, YKa3aHHOM BBIIIIE.

Korna Heo6xonuMo BBIBECTH WM MPeoOpa3oBaTh TEKCT, COOTBETCTBYIO-

M HEKOTOPOMY PETYJISIPHOMY BBIPQKEHHIO, UCTIOIb3YETCSl BHEIIHUN MacCUB
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CUMBOJIOB, KoTOpbIil popmupyetr TP Lex. On umeer ums yytext u AOCTyIEH B
nevictusax npasui. Hampumep:
[A-Z]+ Writeln(yytext);

ITIo 3TOMY mpaBWily pacmo3HaeTcs: CIOBO, KOTOPOE COAEPKUT IPOIHC-
HbI€ JaTUHCKHE OYKBBI U KOTOPOE BBIBOAMUTCS C MOMOIIBIO TIpoleaypbl Writeln,
€ciu OHO BbiAeneHo. Onepanus BbIBOAA PACIIO3HAHHOTO BBIPAXKEHUS HCIOJIb-
3yeTCsl OYeHb YacTO, MO3TOMY HMEETCs COKpalleHHas (opMa 3alucH 3TOTO
JEUCTBUS:

[A—Z]+ Echo;

Pesynbrar geiicTBus 3TOTO TpaBuia OyJeT aHAJIOTHYCH Pe3yJbTaTy Mpe-
neayiiero npuMepa. B moayne 6ubmuoreku LexLib omeparop Echo ompene-
JIEH KaK mpoueaypa.

Korga HeoOxoaumo 3HaTh JJIMHY OOHApY>KEHHOW MOCIEI0BATEIbHOCTU
CHMBOJIOB, HCIIOJb3YETCS CUETYMK HAWJEHHBIX CHMBOJIOB yyleng, KOTOpBIii
TaKXe JIOCTYIIEH B JercTBUsAX. Hanmpumep:

[A-Z]+ Writeln(yytext[yyleng—1]);

B sTom mpumepe OyneT BRIBOAUTHCS MOCIEIHANA CUMBOJ CIOBa, COOTBET-
CTBYIOILIETO PETYJSPHOMY BbIpaxkeHuro [A-Z]+. PaccmoTpum enie oavH npu-
Mep:

[A—Z]+ begin
number_word:=number_word+1;
number_aplha:=number_alpha+yyleng
end
31ech BEIETCS MOJACYET YHCIIA PACIIO3HAHHBIX CJIOB M KOJIMYECTBA CHM-

BOJIOB BO BCECX CJIOBax.

4.5. AKTHBHBIE M HEAKTHUBHbIE NpaBmwiIa. Oneparop-Merka
Paznen mpaBui lex-nporpaMmMbl MOKET COJIEPkKATh aKTUBHBIE W HEAKTHUB-

Hble (MOMeuyeHHbIe) MpaBuiia. OHU MOTYT OBITH YKa3aHbI B JIOOOM MOpPSIKE, B
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TOM YHCJIC MOTYT OBITh «II€PEMEIIaHHBIMU» B pa3jieiie MpaBmwil. AKTUBHBIC Tpa-
BWJIA BBITOJHAOTCS Beerjaa. HeakTUBHBIE BBITOJIHAKOTCS TOJIBKO MO CCHUIKE Ha
HUX mOpouenypout Start(), T.e. B T€EX CIydasiX, KOTJa BBINOJHIETCS HEKOTOPOE
HA4YaJIbHOE YCJIOBUE.

HauanpHble yciioBus lex-mporpaMmel MOMEIIAOTCA B pas3desl Ompene-
JIEHWW, a HEAKTHBHBIE MMPAaBUJIA TOMEYAIOTCS COOTBETCTBYIOIIMMH YCIOBUSIMU.
Omneparop Start MO3BOJISIET YKa3aTh CHUCOK METOK HAaYaJIbHBIX YCIJIOBHIl lex-
porpaMMbl, a mpouenypa Start() MO3BOJSAET aKTUBUPOBATh IpaBuia, NOMeE-
YEHHbIE METKaMU HayajlbHbIX YCIOBUW. AKTHBHBIE TMpaBWia HUMEIOT Clie-
VIO  CHUHTAKCUC:

Peryasipuoe_sbipa:xxenue JleiicrBue

HeaktuBHbIE npaBUiia KWMEKT CICAYKOLIAN CHHTAKCHUC:

<Metka>Peryasipnoe_Bbipaxenue [deiicTrBue

W

<Cnucox_metox>Peryasipaoe_Bpipa:xxenue JleiicrBue
rne Cnucoxk_memox UIMEET BUI:
Metkal, MeTka2, ...

JIro00e mpaBuiIO TOJKHO HAYMHATHCS C MEPBOW MO3UIMU CTPOKH, Mpoode-
Jbl U CUMBOJIBI TaOYJISIIUK HEJIOMYCTUMbI — OHU UCIIOJIb3YIOTCS KaK pa3jienure-
JI MEXKAY PETYISPHBIM BBIPAXKECHUEM U JICICTBUEM B IIPABUIIE.

Baxno ormeruts caeayroniee. Ecnu lex-nmporpamma conepKUT akTUBHBIE
Y HEAaKTUBHBIC TpaBWja, TO aKTUBHBIEC MpaBwia padbortaroT Bcerma. Omepatop
«Start(Memxa);» TPOCTO PpACIIUPSAET CIUCOK AKTUBHBIX MPABUJI, AKTUBHUPYS
npaBuia, TOMEUECHHbIE METKONU Memka. A omnepatop «Start(0);,» ynanser u3
CIIMCKA aKTUBHBIX MPABHUJ BCE MOMEUYEHHBIC MPABHIIA, KOTOPHIE O ATOTO OBLIH
akTUBUpOBaHbl. KpoMe TOro, ecim rU3 MOMEUEHHOrO0 M aKTUBHOTO B JIAHHBIN
MOMEHT BPEMEHHU MpaBHJIa OCYUIECTBISIETCS JeucTBUE «Start(Memka);», TO U3
IIOMEYECHHBIX MPABWJI AKTUBHBIMU OCTAaHYTCSI TOJIBKO T€, KOTOPBIE IMOMEYEHBI

METKOU Memka.
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Paccmotpum mpumep:

Uses LexLib;
%Start IGNORE COMMENT

CommentBegin [E
CommentEnd E”
%%
<IGNORE>{CommentBegin} begin
Echo;
Start(COMMENT)
end;

<IGNORE>.|\n ;

<COMMENT>[M*]* Echo;
<COMMENT>["/] Echo;
<COMMENT>{CommentEnd} begin
Echo;
Writeln;
Start(IGNORE)
end;
%%
Begin
Start(IGNORE);
Yylex;
End.

TP Lex nmOCTpOHUT JNEKCUYECKUM AHAIM3ATOP, KOTOPBIM BBIAEIAET KOM-
MeHTapun B CH-TIporpamMme M 3allMChIBaeT MX B CTaHAAPTHHIN (paiin BbIBOIA.
ITporpaMmMa HauMHaeTCs ¢ pparMeHTa MPOrpaMMbl MOJIb30BATENS

Uses LexLib.

Benen 3a HUM uAET KIHOYEBOE CIOBO Sfarf, KOTOPOE YKa3aHO IIOCIIE
cuMBosa «%». 3a KJIIOYEBBIM CJIOBOM Start yKa3aH CIHCOK METOK Ha4aJIbHBIX
ycioBuii IGNORE u COMMENT.

Onepatop «<Metka>R» 03HauaeT — peryysipHoe BbIpaxkeHue R, ecin

AHAJIN3aTOP HAXOJAUTCS B HAYAIIBHOM YCIO0BUM Memka.
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IIpouenypa Start(IGNORE) nepeBOAUT aHAINA3aTOP B HAYAIBHOE YCIIO-
Bue IGNORE (cMoTpute mnepBoe NpaBWIO pasjena MNpaBuwil 3TOW lex-mpo-
rpammel). [lociie 3Toro aHanu3aTop y»e HaxXOAUTCSA B HOBOM COCTOSIHUM, U Te-
nepb pa3dop BXOAHOTO MOTOKA CHUMBOJIOB OYAET OCYIIECTBISATHCS TEMH Tpa-
BWJIaMHU, KOTOpble HauuHatotrcsi omnepatopom «<IGNORE>». Hanpumep, mnpa-
BUJIO:
<IGNORE>{CommentBegin} begin
Echo;
Start(COMMENT)
end;
BBITIOJIHAETCS TOJIBKO TOTJA, KOTJa BO BXOJHOM IIOTOKE CHMBOJIOB OY-
JeT OOHApy»KEHO HadajJo KoMMeHTapueB («/*»). B aTom ciiydae aHamuzatop
3aMuChIBAEeT B CTaHAAPTHBIN (Daiisl BHIBOJA IIEMIOYKY CUMBOJIOB «/*». [Iponemypa
Start(COMMENT) niepeBOIUT JIEKCUYECKUN aHAIW3aTOP B HAYAJIIBHOE YCIIOBHE
COMMENT, u tenepp pa3z0op BXOJHOTO MOTOKAa CHMBOJIOB OYJET OCYIIECTB-
JATHCS TEMU MPaBUIIAMH, KOTOpbIE HaunHatOTCs onepatropoM «<COMMENT>».
Lex-mporpaMMa MOXKET COAEPKAaThb HECKOJbKO IMOMEYEHHBIX Hayallb-
HbIX ycnoBui. Hampumep, ecnu lex-nmporpaMma HaUMHAETCS CTPOKOM:
%Start ONE TWO THREE FOUR,

TO 3TO 03HAYAET, YTO OHA YIPABJISIET YETHIPbMS HaYaIbHBIMU COCTOSIHUSIMU
aHanu3aTtopa. B kaxkIoe W3 3TUX HayaJbHBIX COCTOSIHUM AHAIA3ATOP MO>KHO
MIEPEBECTH, UCIIOB3Ys ITpouenypy Start().

Kaxnoe mpaBwiio, mepex KOTOPBIM yKa3zaH omnepaTop Tumna «<Merka>»,
MbI OyZIeM Ha3bIBATh IOMEUEHHBIM MPaBUIOM. MeTka popMUpYyETCs TaK ke, Kak
U MeTKa B s13bike Pascal.

KonnuecTBo moMeueHHbIX NpaBWil HE orpaHnunBaercsa. Kpome Ttoro, pas-
pelaercs OJJHO IPaBUJIO IOMEYATh HECKOJIbKUMH METKAMH, HAIIPUMED:

<Merkal,Merka2,Merka3>PeryaspHoe_Bbipa:xxenue J[leiicrBue

3amsTas — 00s13aTelIbHBINA pasaciIMTEIIb CIIMCKAa MCTOK YCJIOBI/Iﬁ.
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PaCCMOTpI/IM emé OIMH IPUMECP C HCCKOJBKMMHU HaA4YaJIbHBIMH YCJIOBHSI-

MU:
%!
Uses LexLib;
%)
%Start ONE TWO THREE
ALPHA
DIGIT [A—Za—7_]
IDENTIFIER [0-9]
%% {ALPHA }({ ALPHA}|{DIGIT})*
Nt %%
AL MI*([a-z]*[ \t]*)?main Start(ONE);
AL \t]*{IDENTIFIER } Start(TWO);
[ \t] Start(THREE);
\n ;
<ONE>define Start(0);
<ONE>include Writeln(’Onpenenenue.’);
<ONE>ifdef Writeln(’ Bkirouenue.”);

<TWO>"(C"[ \t]*(void[ \t]*)?”")”
<TWO>"(C’[M\\n]*(”,”[M\,\n]*)*7)”
<THREE>":"/[ \t]

%%
Begin

yylex;
End.

Writeln(’ Y cnoBHas komnuisinus.”);
Writeln(’main 6e3 aprymMeHToB.’);
Writeln(’main ¢ aprymeHTamu.’);

Writeln("MeTka.’);

[IporpamMma cofep>KuT akTUBHBIE U HEaKTHBHbBIC MpaBuia. Bce HeakTus-
HbIE TpaBHJIa MMOMEYEHBI, Mepe]] HUMH yKa3zaHa METKa HadaJbHOTO YCIIOBHSL.
Lex-nporpamMmMa yrpaBiisieT TpeMsl Ha4yaJlbHBIMU YCJIOBUSMHU, B COOTBETCTBUH C
KOTOPBIMU aKTUBHUPYIOTCS IOMEUYEHHBIE MPaBUJIa.

B pesynbTare paboTsl Lex Mbl MOTyYHM JEKCHUECKUH aHATU3aTop, KOTO-
peiii Oymer Haxoauth B Cu-mporpamme CTpoku mpenporeccopa CH-KOM-

NUWISITOPA, BBIACHATH (QYHKIIMIO Main, paclo3HaBas C apryMEHTaMu OHa WIIU
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0e3 HUX, OIPCACIISATD MCTKHU. Jlekcnueckuit AHaJIn3aToOpP HC BBIBOJAUT HHUYCTO,

KpOME COOOIICHUN O BBIACIIEHHBIX JIEKCEMaX.

4.6. IlopsiaoK BBINOJTHEHUS] AKTHBHBIX IIPABUJI

Paznen mpaBwmi lex-mporpaMmsbl, Kak yxe ObUIO CKa3aHO BBIIIE, MOXKET
COJIEp)KaTh aKkmuenvie W HeaKmueHvle Nnpasuid, Pa3MElIeHHbIE B JIFOOOM MO-
psake. B mporecce paboThl JEKCHYECKOTO aHAIN3aTOpa CIIMCOK aKTUBHBIX Ipa-
BUJI MOKET BUJJOM3MEHSATHCS 3a cUeT AeicTBuil npouenypsl Start(). B mpouec-
C€ paclo3HaBaHUs CHMBOJIOB MOTOKa BXOJHOI'O TEKCTAa MOKET OKa3aThbCs TaK,
YTO OJ[HA LIETIOYKA CUMBOJIOB Oy/IET YJOBIETBOPATH HECKOJBKUM IMpaBUIIaM, H,
CJIEIOBATENIbHO, BO3HUKAeT MpoOjema BbIOOpa IpaBHiia M, COOTBETCTBEHHO,
BBIIIOJIHAEMOIO IEHCTBHS.

JUis paspelieHuss 3TOW KOJUIM3MM MOXHO HCIOJb30BaTh KBAaHTOBAHUE
(pa3OueHue) peryssipHbIX BBIPAXKEHUH 3TUX MpaBWII leX-porpaMMbl Ha TakUe
HOBBIE PETYJISIPHBIE BBIPAXKEHUS, KOTOPbIE AAayT, IO BO3MOXHOCTH, OJIHO-
3HaYHOE pacrno3HaBaHHe JiekceMbl. OgHaKo, Koraa 3To He caenaHo, TP Lex
UCIIOJIB3YET OINPEECICHHBIA MEXaHU3M PAa3PELICHUs TaKOr0 MPOTUBOPEYHs, KO-
TOPBIM COCTOUT B CJIEAYIOIIEM:

— BBIOMpaeTcsl EHCTBUE TOTO MpaBUiia, KOTOPOE paclo3HaeT Hauboliee
JUIMHHYIO MOCIEA0BATEIbHOCTh CUMBOJIOB M3 BXOJIHOT'O TOTOKA TEKCTA;

— €CJIM HECKOJIbKO IPAaBUJI PACIIO3HAIOT IOCIIEA0BATEIbHOCTH CHMBOJIOB
OJIHOM JUIMHBI, TO BBIIOJHSETCS AEHCTBHE TOrO IpaBuja, KOTOPOE 3alliCaHO
NEPBBIM B CIHCKE pasjelia mpaBui lex-mporpamMmmel.

PaccmoTpum npumep:

[Mm][Aa][ii] Echo;
[A-Sa-g]+ Echo;
CnoBo «Maii» pacno3HaroT o0a mpaBuja, OJHAKO, BBITIOJHUTCS TIEPBOE

N3 HHX, TaK KaK W IICPBOC, U BTOPOC IIpaBUJIO PaCIIO3HATIHN JIEKCEMY OANHAKO-
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BOIl AnuHbl (3 cumBosia). Ecniu BO BXOJHOM MOTOKE TEKCTa OYIET, AOMYCTUM,
CJIOBO «MalCKuii», TO MepBble 3 CUMBOJIA YAOBIETBOPSIOT NIEPBOMY IpaBUILY, a
BCE 7 CHMBOJIOB YIOBJIETBOPAIOT BTOpOMY IpaBuiy. CiieoBaTeNbHO, BBIIOJI-
HUTCSI BTOPOE MPaBUIIO, TaK KaK €My yJOBJIETBOpPsET OoJiee AJIMHHAS MOCIEA0-

BaTCJIbHOCTH CMMBOJIOB.

5.MOAYJb BUBJIUOTEKHU LEXLIB

Mopayne 6ubnuorexkn LexLib HeoOXxoauMm kak ajis paboThl reHeparopa
nexcuuecknx ananm3atopoB TP Lex, Tak u co3manHbIX Ha 0asze reHepartopa TP
Lex nexcuuecknx aHaimm3aTopoB. OH Takke 00ecleuyuBaeT JOCTYN K MOTOKaM
BBOJIa/BBIBOJIA, WCIIOJIb3YEMbIM JIEKCHYECKUM aHAIM3aTOpOM H 00€CIeurBacT
JIOCTYIl K CEPBHUCHBIM (YHKIHSIM WU TPOIEAypaM, KOTOPHIE MOTYT HCIIOIb30-
BaThCS B JACUCTBHSIX JJISI TPABHIL

Opnnrako MokHO MoauduIMpoBaTh MOAYNIb OnOIMOTEeKH LexLib mo oTHO-
MICHUIO K CIICIMAIM3UPOBAHHBIM MPUJIOKEHUSM, CO3aBAEMbIM IOJIH30BaATEIIEM.
B gactHOCTH, MOKHO 0OO€criednTh Apyroi Habop (QyHKIHMI BBOJA/BBIBOAA, HA-
puMep, €Cii He0OXOMMO CUUTHIBATH TOTOK BXOJIHOTO TEKCTa U3 (aitioB pas-

JINYHBIX THIIOB.

5.1. locTynHble mepeMeHHbIe Moay st Oudanorexn LexLib

Hwuxe omnuchIiBalOTCS TMEPEMEHHBIE, KOTOPbIE€ MOTYT HCIOJIb30BATHCS
M0JIb30BATENIEM B IEUCTBUAX MMPABUII leX-pOrpaMMBl:

yytext (String) — COAEPKUT LIETOYKY CUMBOJIOB, COOTBETCTBYIOIIIYIO pac-
MO3HAHHOMY TEKYILEMY PETYJISIPHOMY BBIPAXKEHUIO;

yyleng (Byte) — nnmHa LENOYKH CHMBOJIOB, COOTBETCTBYIOIIEH pacmo-
3HAaHHOMY TEKYIIEMY PETrYJISIPHOMY BBIPAKEHHUIO;

yyline (String) — COAEPKUT TEKYIIYIO BXOAHYIO CTPOKY CUMBOJIOB;

yylineno (Integer) — conep>KuT HOMEp CTPOKH B (aiine;

yylinecolno (Integer) — conep>kUT HOMEp MO3ULINHU B CTPOKE.
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3Hauenus yylineno u yylinecolno 4acTo MCHOJIB3YIOTCS IIPH BBIBOJE CO-
oOmieHnit 00 ommOKax, 0OJHAKO OHU OyIyT COJEp:KaTh MPAaBUIBHOE 3HAUCHUE,
€ClIi HE CYUIECTBYET HHMKAKOIO IMEPENpOCMOTPA CTPOKH U3 MOTOKA BXOJHOTO
TEKCTa:

yyinput (Text) — conep>kuT UMs BXOIHOTO TEKCTOBOIO (haiiia, UCIIONIb3Ye-
MOT0 JIEKCUYECKUM aHAJIN3aTOPOM;

yyoutput (Text) — COmEep>KUT UMS BBIXOJTHOTO TEKCTOBOTO (haiiia, UCIOJIb-
3yeMOro JIEKCUYECKUM aHaJIN3aTOPOM.

[To yMon4aHuto mepeMeHHbIEe yyinput U yyoutput CBsi3aHbl CO CTaHJApT-
HBbIM ycTpoiicTBOM BBOJAA U BbIBOJAa CON, HO MOXKHO U3MEHHUTH 3TH 3HAUYCHMS,

AJI1 agalTaliui CBOCTO IIPUJIOKCHUA.

5.2. CepBucHbIe npoueaypbl 1 GyHKkuuu MoayJas oudauorexku LexLib
PaccmoTpuMm cepBUCHBIE (YHKIMHM U TPOLEAYpPbI, KOTOPbIE MOTYT HC-
MOJIb30BaThCSl MOJIb30BATENIEM, TMPU OINpECICHUU AEHCTBUI B MpaBuiax lex-

POTrPaMMBI.

5.2.1. ®yukuus get_char. Illpouenyps! unget_char u put_char

Oynkmmst get_char, mpomenypsl unget_char u put_char ucmonb3yrorcs
JUTSI OCYIIIECTBJICHUS TOCTYTIA K (DaiiyiaM BBOJIA ¥ BbIBO/IA. UTeHHME BXOIHOTO TIO-
TOKa OCYIIECTBJISETCS MO cTpokamM. BBonm OydepuzoBaH, 4TO MO3BOJIAET IIO-
BTOPHO MTPOCMATPUBATh TEKCT, HCTIONL3Ys (DyHKITMIO unget_char.

B Oydep BBOma CUMTHIBAETCS CUMBOJIbHAS CTPOKA M3 MOTOKA BXOJIHOTO
TEKCTa, KOTOpasi JOJhKHA OBITh MpocMoTpeHa. Korma BxomHo#t Oydep myct, B
HEro CYMTHIBACTCS HOBasi cTpoka. CHMBOJIBI MOTYT OBITH BO3BpAIEHHEI B Oydep
BBOa Tporieaypoi unget_char. IIpu mocTrykeHUM KOHIIA BXOJHOTO TEKCTa BO3-
BpAIaeTcs MyCTOW CUMBOJI.

[Tpu 06paboTke MOTOKA BXOJAHOTO TEKCTA TAK)KE YCTAHABIIMBAIOTCS 3HAUE-

HUs iepeMeHHbIX yyline, yylineno u yylinecolno.
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Tak xak octaysbHast 4acTh OnOmmoTekn LexLib 3aBUCHT TONBKO OT 3THX
TpEX CepBUCHBIX Moxayjei: ¢yHknuu get_char, mpomemyp unget char u
put_char, T.e. He UMEETCS HUKAKUX JIPYTUX MPSIMBIX CCHUIOK K TIEPEMEHHBIM YY-
input u yyoutput wiu Ha Oydep BBOJa, TO MOXKHO JIETKO 3aMEHHTH get_char,
unget_char u put_char gpyrum noaxoasiiuum HaOOpOM ONEpaLUid, B 3aBUCUMO-
CTH OT TOTO, KaK HEOOXOIUMO OCYIIECTBISATh BBOJ/BBIBOJI.

Oyukuus get_char yuTaeT U BO3BpallaeT CUMBOJ U3 BXOJIHOTO Oydepa.
Ecnu Bo3Bpaiaetr myctoi CUMBOJ, TO JOCTUTHYT KOHEI] MMOTOKA BXOJHOTO TEK-
cta. Onucanue GyHKIINN UMEET CIETYIOIINNA BU;

function get_char : Char;

[Ipouenypa unget_char Bo3Bpamiaer OJMH CUMBOJ BO BXOAHOU Oydep

JUIS TIOBTOPHOTO uTeHHs. Onrcanue nporeaypbl UMeeT CAeayIOIHi BUI:
procedure unget_char ( ¢ : Char );

[Ipouenypa put_char BBIBOJUT OJMH CUMBOJI B ITOTOK BBIXOJHOTO TEKCTA.

Omnucanue Mpoueaypbl UMEET CIEAYIOUUN BU:

procedure put_char ( ¢ : Char );

5.2.2. llpouenypa echo

IIpouenypa echo BBIBOAMT Ha SKpaH CUMBOJIbHYIO CTPOKY, COOTBETCT-
BYIOIIYIO TEKYILIEMY PErysipHOMY BbIpakeHHt0. OnucaHue mpoueaypbl UMEET
CIICIYIOIIUMN BUL:

procedure echo;

5.2.3. IIpouenypa reject

[Tponenypa reject OTMEHSIET TEKYIIEE COOTBETCTBUE PETYJSIPHOMY BbIpa-
YKEHHUIO I[EMOYKH CUMBOJIOB U BBIMIOJIHSET CIEIYIOUIYIO ajabTepHaTUBY. Omnuca-
HUE POLETYPbl UMEET CIIETYIOIIUN BUI:

procedure reject;
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OO6bryno TP Lex pazgenser BXOJHOM MOTOK, HE OCYIIECTBISS MOMCK
BCEX BO3MOXHBIX COOTBETCTBHM KaXKJIOMY BBIPAXEHHUIO. DTO O3HAYAET, YTO
KaXJIpI CHMBOJI paccMaTpUBaeTCs OJWH M TOJBbKO OJWH pas. [Ipenmnonoxum,
YTO MBI XOTHUM HOJCYUTATEL BCE BXOKAeHUS nenouek makefile u file Bo BxoaHOM
Tekcte. JIJist 5Toro Mbl MOTJIM OBl 3alKMcaTh CIAEAYIONINE MTpaBUIa:

makefile s:=s+1;
file h:=h+1;
\n :

Tak xax makefile Bkirouaer B cebs file, Iekcudyeckuii aHamu3aTop, OIMU-
ChIBA€MBIN 3THMHU IpaBUJIaMH, He OyJEeT pacro3HaBaTh Te BXoxknaeHus file, ko-
Topble BKItOUYEeHbI B makefile, Tak kak, mpountaB oauH pa3 makefile, 3Tu cum-
BOJIbI OH HE BEPHET BO BXOJIHOU MOTOK.

NHorpaa sxenarenbHO MepeonpeaesiuTh 3TOT BbIOOp. JleiicTBue mporieay-
pbl reject O3HAYaeT «BBIOPATH CICIYIONIYIO AIbTEPHATUBY». DTO MPUBOJIUT K
TOMY, YTO KaKuM Obl HH OBUIO TPaBUJIO, TMOCJE HETO HEOOXOAMMO BBIIOJTHUTH
BTOpOi#1 BbIOOP. COOTBETCTBEHHO M3MEHUTCS M MOJIOKEHUE yKa3aTels BO BXO/I-
HOM TIOTOKE. JIGKCUYECKHI aHaTMu3aTop B 3TOM CiIydae OyJIeT ONMUCHIBATLCS Clie-
JTYIOIAMH TPaBUIAMU:

makefile begin
S:=s+1;
reject
end;
file begin
h:=h+1;
reject

end
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3/1ech Nocie BBIIOJIHEHHS OJJHOTO ITpaBujla CHUMBOJIBI BO3BpaLalOTCS Ha-
3a]l BO BXOJIHOM MOTOK, U BBINOJHAETCA Apyroe npasuio. [Ipouenypa reject no-
Je3Ha B TOM Ciydae, KOI/la OHa MPUMEHSETCS Ul OIpPEJEICHHUs] BCEX BXOXK-
JIEHUM Kakoro-iubo 0ObeKTa, MpUYEeM BXOXKACHUS MOTYT MEPEKPHIBATHCA
WIM BKJIIOYaTh Apyr Apyra. [Ipeanonoxum, HEOOX0AUMO MOIYYUTh U3 OJTHOTO
IOTOKa TaOJUIly BCEX ABYXOYKBEHHBIX COUETAHUN CTPOYHBIX JATMHCKUX OYKB,
KOTOpbIE OOBIYHO TepeKphIBAIOTCS (Hampumep, cioBo the comepkut kak th,
Tak U he). Lex-nporpaMmMa, onuceiBaromias JaHHbIN JIEKCUYECKUN aHAIU3aTOp

NpeaACTaBJICHA HUXKC:
%({
Uses LexLib;

LPL B (R B B B |

Var digram : array ['a'..'z','a'..'z'] of Integer;

%)

%%

[a-z][a-Z] Begin
inc(digram[yytext[1],yytext[2]]);
reject
end;

I

\n ;

%%
var c,d : char;
Begin

Forc:="a'to'z'do ford :="a' to 'z' do

digram[c,d] := 0;

if yylex=0 then

forc:='a'to'z' do ford :="'a' to 'z' do
if digram[c,d]<>0 then
writeln(c,d,": ",digram[c,d]);

End.

31ech mporenypa reject HCoab3yeTcs I BhIIENEeHNUs OYKBEHHBIX Tap,

HAYMHAIOIIUXCS Ha KOKI0U OyKBE, a HE Ha KaXKJI0M CIeAYIOIICH.
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5.2.4. lIlpoueaypsl return u returnc
[Ipouenypsl return v returnc yCTaHABIMBAIOT 3HAYECHHUE, BO3BPAIa€MOE
dbynaknueit yylex. Onucanus 3TUX IpOIEayp UMEIOT CASAYIOIIUA BUI:
Procedure return ( n : Integer );

Procedure return( ¢ : Char );

5.2.5. IIpouenypa Start

[Ipouenypa start mepeBOAUT JEKCHYECKH aHaIu3aTop B 3aJaHHOE CO-
crosinue. [Tpuuém 0 — 3ajaHHOE MO YMOJYAHUIO COCTOSIHUE, APYTUE 3HAYCHUS —
3HAUYEHMs OmpenessieMble NoJib3oBaTenieM. Onrcanue nporeaypbl UMeeT BU/L:

procedure start ( state : Integer );

5.2.6. IIpouenypsnl yymore u yyless

[Iponienypa yymore m100aBisieT CHMBOJBHYIO CTPOKY, COOTBETCTBYIOITYIO
TEKYIIEMY PEryJISIPHOMY BBIPAKEHHUIO, B KOHEI[ MPEIbIAyIIEH paclo3HaAaHHOU
CHUMBOJIBHOM cTpoku. Onucanue npoueypbl UMEET CISAYIOMINN BU/I:

procedure yymore;

B 00b14HOM cuTyaluu colepKuMoe yytext 0OHOBISIETCS BCSIKUM pas, KO-
rJa Ha BXOJ€ NMOSBIISIETCS Cleayromas ctpoka. HamomuuMm, 4To B yytext Bcerna
HaXOJATCS CUMBOJIbI PACIO3HAHHOM MOCJIeN0BaTENIbHOCTH. MHOrIa BO3ZHUKAET
HEO0OXOMMOCTh T00aBUThH K TEKYIIEMY COACPKUMOMY yytext CIeTYIONIyI0 pac-
MMO3HAHHYIO LENOYKY CUMBOJOB. /s 3TOM LEnM HCHOJIb3yeTCs IMpoueaypa
yymore.

B HekoTOphIX Ciydasx BO3ZHUKAET HEOOXOAMMOCTh MCTIOIB30BaTh HE BCE
CHMBOJIBI PACIO3HAHHOW IOCE0BATEILHOCTH B yytext, a TOJbKO HE00Xo-
IUMOE UX 4ucio. g 3Tod 1enw ucnoib3yercs mnpouenypa yyless. Onuca-
HUE MPOLETYPbl UMEET CIEIYIOMIUA BU/L;:

procedure yyless ( n : Integer );
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dopmMar ee BbI30Ba:
yyless(n),

IJIe N YKa3bIBAET, YTO B JIAHHBIH MOMEHT HEOOXOIUMBI TOJBKO N CHUM-
BOJIOB CTPOKHU B yytext. OcTasibHbIC HalIEHHbIE CUMBOJIBI OyIyT BO3BPAIECHBI
BO BXOJHOM MOTOK.

[Ipumep rcnonab30BaHus GYHIIKAN yymore:

[N ]* begin
if yytext[yyleng - 1] ="\’ then
yymore()
else
{ 31ech nmoKHA OBITH YaCTh
porpaMMel, 0OpadaTbIBaroLas
3aKpBIBAIOIIYIO KABBIUKY. }
end;
B sTOM npumepe pacno3HarOTCs CTPOKU CUMBOJIOB, B3AThIC B JIBOWHbBIC KaBbIY-
KM, TIPUYEM CHMBOJI <«JIBOMHAs KaBblYKa» BHYTPHU 3TOM CTPOKH MOXKET H30-
OpaxaTbCs C TPEAMIECTBYIONEH KOCOW uepToil. AHAIM3aTOp MOJDKEH pac-
MO3HABATh KaBBIUKY, OIPAHUYMBAIOIIYIO CTPOKY, U KaBBIUKY, SBIISIIOLIYIOCS Ya-
CTBIO CTPOKH, KOT'/Ia OHa U300pakeHa Kak «\”’».
JlomycTuM, Ha BXOJ TMOCTyHaeT CTpoka «’ adB\’rme”». CHavama Oymer pac-
[MO3HAHa I[EI0YKa «’a0B\», U TaK KakK ITOCJIEAHUM CHUMBOJIOM B DTOU IIEMOYKE
OyAeT cuMBOJ «\», BBIMIOJHUTCS BbI30B (PyHKIMH yymore(). B pesynbrare k
nenoyke «abB\» OynmeT mA00aBJICHO «’TIe», U B CTPOKOBOM MEPEMEHHOM yytext
MBI TIOJIYYUM: «’a0B\”’TlIe», 4TO U TPEOOBAIOCH.

[Tpumep ucnons3oBanus GyHIUH yyless:

=[A-Za—7] begin

Writeln(’Onepatop (= —) 1BYCMBICJICHHBIN.);
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yyless(yyleng — 2);
(* 3mecb HEOOXOAMMO yKa3aTh ACHUCTBUS IS
caydas ‘=— ¥*)

end;

B sTom mpumepe paspemaercsi JIBYCMBICICHHOCTh BBIPOKEHHUS «= —
OykBa» B si3b1ke CH. DTO BBRIpOXKEHHE MOKHO PACCMaTPUBATh KaK
«=— OyKBa» (PaBHOCHJIBHO « — =»)
W
«=—0yKBa»

[Ipeanonoxum, 4To KenaTebHO ATy CUTYallUI0 paccMaTpuBaTh KaK «=—
OykBa» M BBIBOJIUTH MpEAYNpEKIeCHUE. YKa3aHHOE B MpUMeEpe MPaBHIIO pac-
MO3HAET 3Ty CUTYalMI0O M BBIBOJUT MpEAyNpexkieHue. 3aTeM, B pe3yibTare
BbI30Ba «yyless(yyleng - 2);» 1Ba cumBoia «—OykBa» OYyIyT BO3BpalleHbI BO
BXOJIHOM TIOTOK, & 3HAaK «=» OCTAHETCA B yytext /st oOpabOTKH, KaK B HOP-
MaJbHOM CUTYyallUH.

Takum 006pa3om, pu MPOJOHKEHUH YTEHUSI BXOJHOTO TOTOKa YxkKe Oy-

JeT 00pabaThIBaThCS MEMOYKa «—0yKBa», 4YTO U TPeOOBAIOCH.

5.2.7. ®yHkuus yywrap

OyHKIMS yywrap HCHOJIb3yeTcs Il OINpenesieHus KoHia daiina, u3
KOTOPOTO JIEKCUYECKHI aHAIU3aTOp YUTAET MOTOK CUMBOJIOB. Onucanue QyHK-
LMY UMEET CIIEAYIOLIUNA BUI:

function yywrap : Boolean;

Ecmm yywrap BosBpamaer TRUE, nekcmueckun ananm3aTtop npekpa-
naer pabory. OpgHako HMHOrAa HMMEETCs HEeO0OXOAMMOCTbh HayaTh BBOJ, JlaH-
HBIX U3 JIPYroro UCTOYHUKA U MPOJIOKUTH padoTy.

B sToM cirydae monp30BaTeNb HOKEH HAUCATh CBOIO (DYHKIIMIO yywrap,

KOTOpasi OpraHU3yeT HOBBIM BXOAHOW MOTOK U Bo3Bpamaer FALSE, uto ciy-
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KUT CUTHAJIOM K MPOJIOJDKEHUIO paboThl aHanu3atopa. [lo ymomuanuio yywrap

Bceraa Bo3Bpamaer TRUE npu 3aBepiieHur BXOJHOTO IMTOTOKa CUMBOJIOB.

B lex-mporpaMmMe HEBO3MOXKHO 3amucarh MPABHIIO, KOTOpoe OyaeT 00-

HapyXUBaTh KoHell (aiina. EquHcTBEHHBIN cIOCO0 3TO clienaTh — UCIOIB30BaTh

byHIMIO yywrap. O1a GyHKIMS Takxke y1o0Ha, Korjga He0OXOAUMO BBITIOJIHUTD

KaKue-JImoo ,Z[CﬁCTBPI)I I10 3aBC€PIICHUIO BXOJHOI'O ITOTOKAa CUMBOJIOB, OIIPECACIINB

B paszjiesie MporpaMM IOIh30BaTEN sl HOBBIM BapUaHT (DYHKIIMH Yywrap.

[Tpumep:

%!
Uses LexLib;

%)

%Start ONE TWO THREE
%!

(* CtpouTcsl JIEKCUUECKUH aHaIU3aTop, KOTOPBIM pacno3HAET HAJIMYME BKIIIOUEHUN
¢aiinos B Cu-nporpaMmme, yCIOBHBIX KOMITWIISALINN, MaKpOOIPEAeICHHH, METOK U I'o-
JOBHOM (yHKLIMH main. AHAIM3aTOpP HUYErO HE BBIBOAUT, IOKA OCYLIECTBISETCA

YTCHUC BXOJHOTI'O ITOTOKA TCKCTA, a 110 €ro 3aBCPIICHNUU BbIBOAUT CTATUCTHUKY. *)

%)
ALPHA [A—Za—z_]

DIGIT [0-9]

IDENTIFIER {ALPHA }({ ALPHA}|{DIGIT})*
%

Var al,a2,a3,bl,b2,c : Integer;

%)

%%

i Start(ONE);

AL MI*([a-z]*[ \t]*)?main Start(TWO);

AL \t]*{IDENTIFIER } Start(THREE);

[\t] ;

\n Start(0);

<ONE>define al:=al+1;

<ONE>include a2:=a2+1;
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<ONE>ifdef a3:=a3+1;

<TWO>"(C"[ \t]*(void[ \t]*)?”")” bl:=bl+1;
<TWO>"C[M\\n]*(7,”[M\,\n]*)*7)” b2:=b2+1;
<THREE>":"/[ \t] c:=c+1;

%%
Function yywrap: Boolean;
Begin
if (b1=0) and (b2=0) then
Writeln('B nporpamMe otcyTcTBYyeT pyHKIMs main.');
if (b1>1) or (b2>1) or ((b1>=1) and (b2>=1)) then
Writeln('MHorokpaTHoe onpeaenenue GpyHKIuy main.')
Else
Begin
if bl=1 then
Writeln('®@ynkius main 6e3 apryMeHToB.');
if b2=1 then
Writeln('®yHkuus main ¢ aprymeHTamu.')

end;

Writeln('Onpenenenuii: ', al);
Writeln('Bxirouenuit ¢aiinos: ', a2);
Writeln('Y c1OBHBIX KOMIOUIALMI: ', a3);
Writeln('MeTtok: ', ¢);

yywrap:=TRUE

End;

Begin

al:=0; a2:=0; a3:=0; b1:=0; b2:=0; c:=0;
yylex;

End.

Omnepatop yywrap:=TRUE B dbyHKIIMH yywrap yKa3bIBaeT, 4TO JIEKCHYE-
CKUW aHaIM3aTOp JOJDKEH 3aBepIIUTh paboTy. Ecin HeoOXommMo mpoIoKUTh
paboTy aHanmM3aTopa IJis YTCHHs] JAaHHBIX W3 HOBOTO (pailiia, HYXKHO yKa3aTh

yywrap:=TRUE , npenBaputenbHO OCYLIECTBUB ONEPALMU 3aKPBITUS U OTKPHI-
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Tusi QaitioB. B 3ToM cnyuae, aHanu3atop NPOAOKUAT YTEHHE U 00pabOTKY
BXoAHOTO notoka. OnHako, eciu yywrap He Bo3Bpamaetr TRUE, To 3To npuso-
JUT K OECKOHEYHOMY ITUKITY.

6. TEHEPATOP TABJIMII KJITFOUYEBBIX CJIOB

6.1. Yruaura Kwtbl

Kwtbl — yTunurta reHepauuy TaOaHI[ KIKOYEBBIX CIOB, JJI IOCHE-
VIOILIETO HKCIOJb30BAaHUSI UX B JIGKCUUECKUX aHaM3aTOpaX, TAKUX Kak yylex,
crenepupoBanHbix TP Lex. Huxe onucan monuduiupoBaHHbI BapuaHT yTH-
authl kwtbl.

Yrunura Kwtbl Ha ocHOBe (aiina onrucaHusi KIIOUEBBIX CIIOB T€HEPUPYET
BBIXOHOU (haitnn (Ha s3bike Pascal), comepxkanuii TabIuIly KIFOUYEBBIX CIOB U
(GYHKIMIO IOMCKA B 3TOM TabiuIe.

Komannnast crpoka BbI30Ba yTuinThl kwibl:

kwtbl kwtbl-file[.tbl] [output-file[.pas]],

rae, kwtbl-file.tbl — ¢aitn onmucanus karo4YeBBIX coB; output-file.pas —
BBIXO/THOU (paii.

B s13p1Kax ¢ OOJNBIIMM KOJIMYECTBOM KITFOUEBBIX CJIOB YacTO JIJIsl Hanboliee
3¢ (HEeKTUBHOTO aHaNu3a 3ape3epPBUPOBAHHBIX CJIOB UCIOJIB3YIOT 00U 00pasell
pacno3HaBaHMsl, & UX OPTaHU30BBIBAIOT B BHUJI€ TAOIHUIbI KJIIOUEBBIX CJIOB U, UC-
MOJIb3ysl (PYHKITMIO TIOMCKA B TAOJIMIIE KITFOUEBBIX CIIOB, OMPEACISIOT KO IS
COOTBETCTBYIOIIETO KIIFOYEBOIO CIIOBA.

bospiroe KoJM4YecTBO ONMMCAaHWW KIIFOYEBBIX CIIOB (B BUAE PETYISAPHBIX
BBIPAXEHUU B pa3fere IMpaBuil) MOTYT BbI3BIBAThH nepenonHenue TP Lex, B Ta-
KHMX CITy4asiX MOJIE3HOM oka3biBaeTcs yruiaura Kwibl.

VYrunura Kwtbl yntaer cnucok nap (Kiat04eBO€ CIOBO, KOJ) U3 BXOJHOTO
daiina kwtbl-file.tbl, coptupyet kirodeBbie cioBa B andaBUTHOM MOPSIAKE U
CO3/IaET JIBE€ TAOJIUIIbI-KOHCTAHTHI: OJIHA COJAEPKUT CTPOKHU KIIFOUEBOI'O CJIOBA, a
Jpyrasi — COOTBETCTBYIOIINE KITFOYEBBIM CJIOBaM Koibl. K aTriMm Tabmuiiam Mox-

HO 00palaTbes 4epe3 Npoueaypy Moucka B TaOIHIE KIHOYEBBIX CIOB, KOTOPAs
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no0aBIsieTcsl B KOHEI] BEIXOHOTO (paitina, cozmaBaemoro yruutoit Kwtbl. Tlpo-

IPaMMHBIM KOJ [IJIsl TPOLETypbl IMOMCKAa HAXOAWUTCA B OTACIBbHOM (aiine

kwtbl.cod, KOTOpPBII HOJKEH MPUCYTCTBOBATH MJIM B TEKYILEM KaTajaore, Wik B

Karajore, OTKyaa Obuta 3amymieHa ytuiauta kwtbl. bes storo daiina yrtunura

kwtbl He reHepupyeT npoliieypy NoucKa B TaOJIHIIE KIFOYEBBIX CIIOB.

PaccMOTpUM TUNUYHBIN S3BIK MPOrPAaMMHUPOBAHUS C UIAECHTU(UKATOpAMU

U HEKOTOPBIMH 3apE3€pPBUPOBAHHBIMU CIIOBAMH, KOTOPHIE MO CBOEU CTPYKTYype

HaItIOMHUHAIOT I/II[CHTI/I(bI/IKaTOPBI.

COOTBCTCTBYIOI]_[I/IC ImpaBuia ICX-HPOFpaMMBI MOTJIA OBl BBITJIIAACTD CJIIC-

TYIOIIAM 00pa3oMm:

begin
do
enddo
else
end

if
endif
output
read
then

while

[A-Za-z]+

return( ID );

return( _BEGIN_ );
return( _DO_ );
return( _ENDDO_ );
return( _ELSE_ );
return( _END_ );
return( _IF_ );
return( _ENDIF_ );
return( _OUTPUT_ );
return( _READ_ );
return( _THEN_ );
return( _WHILE_ );

return( ID );

Jpyroii BapuaHT — HUCIOJB30BaTh yTHIUTY kwtbl mng mpencraBieHus

KIIOYCBBIX CJIOB B BHJAC Ta6JII/IHBI C IOCICAYIOIMUM HX IMOHCKOM. Onucanue

KITFOUEBBIX CJIOB BO BXxomHOM (aitne kwtbl-file.tbl mms yrwmmter kwtbl Oyner

BBITJISIICTH CICAYIOIIUM 00pa3oM:
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begin  return( _BEGIN_ );
do return( _DO_ );
enddo  return( _ENDDO_ );
else return( _ELSE_ );
end return( _END_ );

if return( _IF_);

endif return( _ENDIF_ );
output  return( _OUTPUT_ );
read return( _READ_ );
then return( _THEN_ );
while return( _WHILE_ );

Kaxxmoe BXOmHOE KIIFOUEBOE CIIOBO JOJDKHO HAaXOOUTHCS Ha OTACIBLHOU
CTPOKE, U KJITFOYEBOE CIIOBO, M COOTBETCBYIONIUN €My KO TOJDKHBI OBITH pasfe-
JieHbl npooenoM(amu) (u/wmu cuMBosioM(amu) TaOymsiuu). IlycTeie cTpoku ur-
HOpUPYIOTCSA. HeT HeoOXOIMMOCTH COPTHUPOBATh BXOIHBIE KIIFOUEBBIE CIIOBA,
T.K. yruiuta kwtbl gemaer 310 aBromarnyecku. KogoM st KIFO4eBOro ciaoBa
MOXET OBITh JIF0Oasi CHMBOJIbHAS TIOCJIEIOBATEIILHOCTh, KOTOpAsl SBJSETCS KOH-
cTaHTo¥ Tuma integer. Ha ocHOBe ommcaHusi TaOIUIBI KIIFOUYEBBIX CIIOB YTHUIUTA
kwtbl co3gaer 1Ba MaccuBa KOHCTAHT:

Const
nkws = 11; { number of different keywords }

kwsize = 6; { maximum size of keywords }
kwtbl : array [ 1..nkws ] of String[ kwsize | = (
'BEGIN', 'DO’,

'ELSE', 'END',
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'ENDDO', 'ENDIF',
TF', 'OUTPUT,
'READ', 'THEN,
'WHILE'

kwcod : array [ 1..nkws | of Integer = (

_BEGIN_, _DO_,

_ELSE_, _END_,

_ENDDO_, _ENDIF_,

_IF_, _OUTPUT_,

_READ_, _THEN_,

_WHILE_ );

K stum Ttabnuiiam MokHO oOpamiatbest yepe3 (PyHKIUI0 MOKUCKa B TaOJIu-
e KIIOYEBBIX CJOB, Ha3BaHHyl0 kwlookup B cranmapTHOil Bepcuu daiina
kwtbl.cod:

function kwlookup( kw : String; var code : Integer ) : Boolean;

Oyukuusa kwlookup mpoBepsieT, HaXOAUTCS JU KIIFOUEBOE CJIOBO, 3a/1aH-
HOE CHMBOJILHOM CTpOoKOM kw, B TaOnmuie KIHOYEBBIX CIOB U BO3BPAILIAET €ro
KO/ B iepeMeHHyto code. Ecnu kitoueBoe CI0BO HaiIeHO B TAOIMIIE KITFOUEBbIX
cnoB, To ¢pyHkuus kwlookup Bo3Bpaiiaer 3Hauenue true, naaye — false.

Takum oOpa3zoMm, UCMONB3Ys YTHIUTY TE€HEpalu TaOJIULbl KIIHOUEBBIX

CJIOB, YKa3aHHYIO BbIIIE, leX-porpaMMy MOXHO MPUBECTH K CIEIYIOLIEMY BH-

ny:

[A-Za-z]+ if kwlookup( yytext, code ) then
return( code)
else

return( ID );
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OTO 3HAUMTEIBHO yMeHbIIaeT pabouue Tabmuibsl TP Lex u yckopsier
MIPOIIECC JIEKCUUECKOTO aHaJn3a.

7. OB30P NHCTPYMEHTAJIBHBIX CPEIACTB
ABTOMATHU3UPOBAHHOM PA3PABOTKHU TPAHCJISAITOPOB

7.1. IlakeTsI AJ151 pa3padOTKU KOMIIUJISITOPOB

COCKTALIL - nabop renepaTopoB mouTH 1jisi BceX (a3 paboThl KOMIH-
asaropa: REX — renepatop ckanepoB; LALR u ELL — reneparop cuHTakcuue-
ckux aHanuzaropoB st LALR(1) u LL(1); AST — reneparop st abcTpakTHBIX
CHHTaKCHYeCKUX JepeBbeB; AG — reHepaTop aTpUOYTHBIX BBIUYHUCIUTENCH;
PUMA - uHCTpyMEHT mpeoOpa3oBaHUsl, OCHOBAHHBIH Ha COMOCTAaBJICHUU O0-
pasuos. (http://www.first.gmd.de/cocktail/).

ELI — naker npenocraBisieT peuieHue Jjisi OOJIbIIMHCTBA 33724, BO3HU-
KAIOLIMX MPHU CO3JAHUU SI3bIKa MPOrPAMMHUPOBAHHUS, — HAUYMHASL CO CTPYKTYPHO-
ro aHanm3a (pemaemoro ¢ nomoibeio cpencts Tuna LEX u YACC), uepe3 aHa-
JIM3 UMEH, TUIIOB M 3HAYEHHUIN K COXPAHEHUIO CTPYKTYpP NAHHBIX TPAHCISALMHU U
MOJTy4eHHUsI BbIXOJIHOTO TekcTa (http://www.cs.colorado.edu/~eliuser/).

GENTLE - unTerpupoBaHHasi CHUCTEMA, MEPEKPbIBAIOLIAs BECh CIEKTP
3a71a4 10 KOHCTPYMpOBaHHUIO KomMnuissTopoB. Gentle moanepkuBaeT pacrno3Ha-
BaHHE $53bIKA, OMpEJEICHUE aOCTPAKTHBIX CHHTAKCHMUECKHX JICPEBBHEB, MHTEII-
JIEKTyaJIbHBIA 00X0/ JIepeBa, BHIOOP ONTUMAIBLHOTO KOZa JJIi MUKPOIPOLIECCO-
POB M NPOCTOM HECUHTAKCUYECKUM aHAIMW3 Uil TPAHCIALMU «ACTOYHUK — HC-
TouHUK» (http://www.first.gmd.de/gentle/).

PCCTS - nabop cpeacTB, NOMOTaroUMX B CO3JaHUU MPOrpaMM pPacro-
3HABAHUA SI3bIKa U TPAHCIATOPOB. OH cOCTOUT U3 Tpex nHCTpyMeHTOB: ANTLR
— TeHepaTop napcepoB, KOTOPbIH (YHKIIMOHUPYET MOJI00HO Yacc, HO OCHOBaH
Ha predicated LL(k); DLG — npocToil reHepaTop JIEKCUUECKUX aHAIM3aTOPOB B

nyxe Lex; SORCERER — reneparop CHHTaKCHYECKHX AHAJIW3aTOPOB, MO3BO-
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JAIOIIMHI MPOTPAMMUCTY ONPEACIIITh CTPYKTYPY AAHHBIX AEpEBa 4yepe3 rpamMmma-

TUKYy. (http://www.antlr.org/pccts133.html).

7.2. 'eHepaToOpbI JIEKCHYECKUX U CHHTAKCHYECKUX AHAJIM3aTOPOB

ACCENT - xoMOuiasiTop KOMIHWISITOPOB, HE HAKJIQJAbIBAIOIIUNA HUKAKUX
orpaHu4yeHuil Ha rpammaTuku. Hukakol amantanuu Kk cnenupuyecKuM METO-
JlaM CUHTakcuuyeckoro aHanu3a, Takum kak LL(k) nmu LALR(k), He TpeOyercs.
[MopnepxuBaet pacumpennyo bBH®. (http://www.combo.org/accent/ ).

AFLEX & AYACC - aHaJlorM4Hbl FOHUKCOBBIM MHCTpyMeHTaM Lex u
Yacc, HO HamucaHbl HA AJla U TE€HEPUPYIOT Ha BBIXOJE mMporpammy Ha Ana.
(http://www.ics.uci.edu/~arcadia/Aflex-Ayacc/aflex-ayacc.html)

ANAGRAM - reneparop cuHTakcuueckux aHanuzatopoB LALR c B03-
MO>KHOCTBIO aBTOMATHYECKOTO BOCCTAHOBJICHHS IOCJI€ CHUHTAKCUYECKUX OIIU-
ook (http://www.parsifalsoft.com/ ).

BTYACC - momudunupoBanHas Bepcus Yacc, IoAepKUBaKoIIasi aBTo-
MAaTUYECKUM OTKAT U CEMAHTUYECKOE YCTPAHEHHE HEOTHO3HAYHOCTH i pa30o-
pa HEOAHO3HAYHBIX rpaMMaTuk (http://www.siber.com/btyacc/ ).

BYACC (Berkeley Yacc) — cBOOOJHO pacmnpoCTpaHsieMblid TeHepaTop
cuHTakcuueckux ananuzaTopoB LALR(1). OH caeman kak MOXHO Oosiee co-
BMecTuMbIM ¢ AT&T Yacc (ftp://ftp.cs.berkeley.edu/ucb/4bsd/byacc.tar.Z).

BISON - GNU Bepcus Yacc (http://www.combo.org/lex_yacc_page).

BISON/EIFFEL - reHepaTop CHMHTaKCHYECKHX aHaIW3aTopoB Bison ¢
BO3MOXKHOCTBIO BbIBoJa B popmate Eiffel.

(http://www.spin.ch/~kalberer/bison/index.htm)

COGENCEE - renepatop xommuisitopoB 1iisi Delphi, paspaborannbiii
Ha ocHoBe Coco (http://www.cocolsoft.com.au/cogen.htm).

COCO (Coco/R) — renepatop aHaJIM3aTOPOB, PAOOTAIOIIUX MO METOLY
PEKYPCHBHOTO CITyCKa M CBS3aHHBIX C HUMHU CKaHEPOB MO aTpuOyTHHIM rpamMMa-

tukaM (http://cs.ru.ac.za’homes/cspt/cocor.htm).
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DEPOT4 — re"eparop HUCXOISAIIMX paclo3HaBaTesei, MOAIEPKUBAKO-
M ONMCAHUE B CTUJIC, CXOKEM C CUHTAKCHYECKH YIIPABISIEMON CXEMOM mepe-
BoJIa. S3bpik onucanus ocHoBaH Ha PBH®. Depot4 npennazHaveH Jjisi UCIOJb-
30BaHMs HECTICTIMAIUCTAMH TIPU CO3AAHUH MPOOIEMHO-OPUEHTUPOBAHHBIX SI3bI-
KoB (http://www.math.tu-dresden.de/wir/depot4/Depot4.html).

EAG - xoMnuisiTop KOMOUJISATOPOB, OCHOBaHHbIM Ha Extended Affix
Grammars (ftp://hades.cs.kun.nl/pub/eag/).

FLEX — GNU Bepcusi reHepaTopa ckaHHepoB Lex.

(http://'www.combo.org/lex_yacc_page)

FLEX/EIFFEL - Bepcus reneparopa JieKcHUecKuX aHaiu3aTopoB Flex.
(http://www.spin.ch/~kalberer/flex/index.htm)

GOBO EIFFEL LEX & YACC - peamuzaunu Lex u Yacc nns Eiffel.
(http://www.gobosoft.com/eiffel/gobo/)

HAPPY - cucrema renepauuu napcepon aisi Haskell, ananornynast uH-
ctpymenty Yacc ans C. Kak u Yacc, ona Oeper daiin, cogepxamunii BHO crie-
nupUKaUI0 TpaMMaTUKU, U mpou3BoAuT Mmoayinb Ha Haskell, comepxarnimii
CHUHTAKCUYECKUHI aHaJIU3aTop ITOU rpaMMaTHUKHU.
(http://www.haskell.org/happy/)

LEX — knaccudeckuil reHepaTop Jiekcniueckux aHann3atopoB AT&T, mo-
crapisieMmblit ¢ Unix (http://www.combo.org/lex_yacc_page).

LLGEN - uHcTpyMeHT il co3fnaHus 3(QQGEeKTUBHOTO aHalW3aTtopa Ha
ocHOBe pekypcuBHOro cnycka u3 ELL(1) rpammartuku. I'pamMmmartnka MOXKeT
ObITh HEOAHO3HAuHas wiu Oonee obmas, yem ELL(1): LLgen mpenocrapnsier
KAaK CTaTUYECKHE, TAK U JUHAMUYECKUE CPEICTBA ISl pa3pelieHrs] HEOJHO3HAY-
Hoctu (http://www.cs.vu.nl/~ceriel/LLgen.html).

LISA - renepaTtop TaOJIMYHO-YIPABISEMbIX JIEKCUYECKUX aHAIM3AaTOPOB
1 LL(1) cuHTaKCHMYECKHX aHAJIM3aTOPOB MO PETyJISIPHBIM BbIpakeHUsIM U bHO.
LISA nonnepxuBaer atpuOyTHble Beiunciautenn Kennean — Yopena u Karas-

™Mbl (http://marcel.uni-mb.si/nikolaj/sigplan.htm).
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MANGO - reHepaTop CHHTaKCHYECKHX aHAM3aTOPOB, BKIIOUECHHBIA B
cuctemy Self. CunTakcudeckue aHaau3atopbl Mango aBTOMaTUYECKH CO3/al0T
JepeBo pa3zdopa, a He MPOCTO MPEAOCTABISIOT JIOBYUIKUA /JI BbI30BA HU3KO-
yYpOBHEBBIX (DYHKIMHI MpeoOpa3oBaHus BO BpeMs aHAIM3A.

(http://www.cs.ucsb.edu/oocsb/self/papers/mango.html)

MUSKOX - annotupyer knaccel B PBH® nmma LR(k) rpammartuk. OH
NpEAOCTaBIsICT HACJIEIOBAHUE IPAaMMATUK U MepeornpeiesieHue npaBui. Takxke
NOJJIEP>KMBAET MHOYKECTBEHHbBIE aHAIM3ATOPbI, 3aMMCh/BOCIIPOU3BEICHUE XKYP-
Haja TpacCUpOBKHU U T.1. (hitp://www.mastersys.com/).

MKS LEX & YACC - Lex-coBMeCTUMBI reHepaTop JEKCUYECKUX aHa-
JM3aTOPOB M Yacc-COBMECTUMBIN T'€HEpATOp CHUHTAKCHMUECKUX AaHAJIU3aTOPOB
s PC (http://www.mks.com/solution/ly/).

NEWYACC - Buemnuii unrepgeiic k Yacc. OH npefocTaBiseT Haj-
MHOKECTBO Yacc C TPAHCIALMAMU, MOAKIIOYEHHBIMU K TPaMMaTHKaM B JTOTOJI-
HEHUE K JEUCTBUSAM. TPAHCISAIUU CXOXH C MPOCTHIMH CHHTAKCHUYECKHU YIpaB-
JSIEMBIMU CX€MaMH TEepeBOjia B TOM 3HAUYE€HHUM, YTO OHU MpPeoOpasyroT, mepe-
YIOPSAIOYUBAIOT, BBHIOMPAIOT, MPHUPAIMIMBAIOT W TMOBTOPSIOT BXOJHOW MOTOK
CHUMBOJIOB COOTBETCTBYIOUIMM 00pa3oM MpocMaTpuBasi 3aBELICHHOE E€PEBO
pazoopa (ftp://flubber.cs.umd.edu/src/).

PCYACC - B OCHOBHOM HCHOJNB3yeTCs Ui pa3pabOTKU BCTPOCHHBIX
S3BIKOB B MPOJYKTaX TPEThbUX (UPM, UCMOIB3YIOMUX s3bIKM TUMa SQL wumu
SGML. OH conepXuT MoaaepKKy Hanbosee pacpoCTPaHEHHBIX SI3bIKOB B BUJIE
rucxoaHoro koja (http://www.abxsoft.com/pcyacc.htm).

PRECC - reHeparop KOMIUJISITOPOB C OECKOHEYHBIM 3ariisi/IbIBAaHUEM
BIIEpE]] 11T KOHTEKCTHO-3aBUCUMBIX TpaMMaTuk. CrienuuKanuy OnuchIBAIOTCS
B PBH® ¢ HacnenyeMbIMH 1 CHHTE3UPYEMBIMH aTPUOyTaMU.

(http://www.comlab.ox.ac.uk/archive/redo/precc.html)

PROGRAMMAR (ProGrammar Developer's Toolkit) — uaterpupoBas-

HBIN Ha60p HHCTPYMCHTOB WM YTHUJIUT JIsd CO3JaHMA, TCCTUPOBAHHA U OTJIAAKHU
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CHHTAaKCHYECKUX aHaJIM3aTopoB. Programmar BKiO4aeTr B ce0s OOBEKTHO-
OPUEHTHUPOBAHHBIN SI3bIK, BU3YaIbHYIO CpPEAy pa3paObOTKH M HHTEPAKTHUBHBIN
otnnanuuk (http://www.programmar.com/).

RDP - xomnunupyet atpuOytabie LL(1) rpaMMatuku, ykpamieHHbIE ce-
MaHTHYECKUMH JIEUCTBUAMHU si3bika C, B KOMIUJISTOPHI HA OCHOBE PEKYPCUBHO-
ro ciiycka (http://www.dcs.rhbnc.ac.uk/research/languages/rdp.shtml).

RE2C - uHCTpyMEHT U1l reHepanuu ocHOBaHHbIX Ha C pacnio3HaBarenei
M0 PEryJISIpHBIM BbIpakeHHs M. CreHeprupOBaHHBIA KOJI HE MPUBS3aH K KaKOM-
1100 KOHKPETHON BXOJHOM MOJIEIIH.
(http://www.tildeslash.org/re2c/index.html)

S/SL. — sBiseTcsl SI3bIKOM TMPOTPAMMHUPOBAHUS [IJII KOHCTPYHUPOBAHUS
KOMIUIATOpoB. OH BKIIIOYAET TMOCJIEI0BATEILHOCTh, TOBTOPEHUE W BBHIOOD;
BBO/JI, CPAaBHEHHE U BBIBOJ TOKEHOB; BBIBOJ COOOIIEHHN 00 ommOKax; moamnpo-
IpaMMBlI; BBI3OB CEMaHTHYECKUX orieparui.
(ftp://ftp.cs.toronto.edu/pub/ssl.tar.Z)

SCANGEN, LLGEN, LALRGEN - reneparops! nekcuueckux u LL(1)
u LALR(1) ananmuzaropoB, npenctaBieHHble B kHure ®umepa u JleGnanka
«Crafting a Compiler».

(ftp://ftp.csc.ncsu.edu/pub/compilers/crafting_compiler/tools)

TP LEX AND YACC - reHepaTop JEKCHYECKUX M CHHTAKCUYECKHUX
ananu3atopos g Turbo Pascal.

(http://'www.musikwissenschaft.uni-mainz.de/~ag/tply/tply.html)

VISUALPARSE++ — mpenocrtaBisieT BU3yajbHBIM HHTep(delc, Mmo3Bo-
JSIOIIUHN JTF000MY TPOTrPpaMMUCTY MHTEPAKTUBHO M3y4aTh W MPUMEHSTh TEXHO-
JIOTUH JIEKCUYECKOTO M CUHTAKCUYECKOTO aHaIn3a.

(http://Iwww.sand-stone.com/prod02.htm)

YACC - kiaccHyecKuil TeHepaTop CHHTAaKCHYECKUX aHAJIM3aTOPOB

AT&T, nocraBnsemslit ¢ Unix (http://www.combo.org/lex_yacc_page).
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YACC++ - He mpocto Habop kimaccoB-006epTok C++ BOKpyr BbiBoAa Lex
u Yacc. Yacct+ wu Language Objects Library sBusroTcs 0OBEKTHO-
opueHTHpoBaHHOU Bepcuen Lex u Yacc. Cpenu BO3MOXXHOCTEW — rpamMMaTHye-
CKHE€ KJIACChI C HACJIEIOBAaHUEM, PETrYyJsipHBbIC BhIpaXeHUs, YOPEKTUBHO MHTET-
pupoBaHHbie B LR ananus, pemenus st BKIIOUeHHs (ailyioB, KIIFOUEBbIE CIIOBA
B [IOJICTPOKAX, BJIO)KEHHbIE KOMMEHTAPHUH U T.JI.

(http://www.world.std.com/~compres/)

7.3. CucreMbl aTPpUOYTHOM rPAMMAaTHKH

ELEGANT (Exploiting Lazy Evaluation for the Grammar Attributes of
Non-Terminals) — BO3HMK Kak TéHepaTop KOMIMISATOPOB, OCHOBAaHHBIN Ha aTpH-
OyTHBIX TpaMMaTHKaX, U MPEBPATUIICS B MOJHOLIEHHBIM SI3bIK MPOTpaMMHUpPOBa-
HUS.
(http://www.research.philips.com/generalinfo/special/elegant/elegant.html)

FNC-2 — cucrema atpuOyTHOW rpaMMaTHUKHU, OCHOBaHHAas Ha CTPOrO He-
muKIn4eckux Al', BBINOJIHSIONIAS PACIIMPEHHYO ONTUMHU3ALUIO UCIIONIb3yEMOMN
namsitu (hitp://www-rocq.inria.fr/oscar/FNC-2/littlefnc2.html).

OX - o06plunble cneuupukanuu Yacc U Lex Moryt ObIThb pacHIMpEHBI
CUHTE3UPYEMBIMH U HACJIEAyEMbIMH aTpUOyTaMH, HAllUCAHHBIMU B CUHTAKCHUCE
C. OX pomyckaer Haubomnee o0l kinacc aTpuOyTHBIX rpamMMatuk. [lomp3oBa-
TeNb  MOXET  ONpeNeNaATh  IpOXOoJd  JAepeBa I [OCTIEKOPALUU.

(ftp://ftp.cs.iastate.edu/publ/ox/)

7.4. CpencrBa npeodpazoBaHusi

APP — Ilpenpoueccop comocTaBieHus 00pa3oB aireOpandeckux TUIIOB
st C++ (http://www.primenet.com/~georgen/ app.html).

KIMWITU - cucrema, noaaepKuBaroiiasi KOHCTpyMpOBaHUE IIPOTPAMM,
UCIIOJIB3YIOIINX JEPEBbs WIH TEPMbI B KAUECTBE OCHOBHBIX CTPYKTYP JAHHBIX.

(http://wwwtios.cs.utwente.nl/kimwitu/)
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MEMPHIS — uHCTpyMEHT, KOTOPBII MOAIEPKUBAET ONpeAeNeHre U 00-
paboOTKy aOCTPAaKTHBIX CHHTAKCHUYECKHX IepeBbeB. [IpeaxomMmuisTop paciiu-
psaer C/C++: onpeneneHuss JTOMEHOB ONMMCHIBAIOT THUIIbI TAHHBIX B rpaMMaTH4e-
ckoM ctmiie. Omneparopsl CpaBHEHHUS 00pa0OaThIBAIOT ATH JAaHHBIC, MCIOJB3YS
METOJ] conocTaBeHus oopasuos (http://www.combo. org/memphis).

RIGAL - sBnsieTcsl A3bIKOM KOHCTPYHMPOBAHHSI KOMITWIIATOPOB. [ J1aBHBI-
MU CTPYKTYypaMu JaHHBIX SBJISIIOTCS ATOMbI, CIUCKH U JIEPEBbS. Y IPABJISIOININE
CTPYKTYpbl OCHOBaHbl Ha YIJIY4YIIEHHOM METOJI€ COMNOCTaBJICHUS OOpa3IloB.
(ftp://ftp.ida.liu.se/pub/labs/pelab/rigal/)

TXL — s3b1k TpaHc(hOPMaLMOHHOTO MporpamMmmupoBanusi. OCHOBHAs Ma-
pagurma TXL 3akmrodaercst B TpaHchopMallui BXOJHBIX JAHHBIX B BBIXO/HBIE,
UCIIONIB3Yysl HAOOp TpaBW TNpPeoOpa3oBaHUs, OMUCHIBAIONINX, KaK pPa3IMYHBIC
YaCTH BXOAHBIX JAHHBIX JTOJKHBI U3MEHATHCS Ha BBIXO/IE.

(http://www.thetxlcompany.com/)

TXL-3 — peanuzauus s3bika nporpammupoBanus TXL mins Mopyna-3.

(ftp://ftp-i3.informatik.rwth-aachen.de/pub/Modula-3-Contrib/txl-3)

7.5. I'enepanus koga

BEG - renepatop reHepatopoB KOJa, OCHOBaHHBIM Ha JUHAMUYECKOM
IPOrPaMMUPOBAHUH. [ €eHEpUPYET JOKAIbHBIC W TJIOOATBHBIC PaCIPEICITUTEIH
peructpoB (http://www.first.gmd.de/beg/).

IBURG - nporpamma, reHepHpyrolas ObICTpble CHHTAKCUYECKHE aHau-
3aTOpHI AJid cost-augmented rpaMMaTuK.

(http://www.cs.princeton.edu/software/iburg/)

MBURG - produces hardwired bottom up tree rewriters from a set of tree
productions. It generates ISO Modula-2 as output.

(http://compilers.iecc.com/comparch/article/95-08-036)

82



TWIG — npeoOpa3yer cxemy crenu(puKaud IepeBa, COCTOSIIYIO W3
IIPABIII I1A0JI0H-ACHCTBHE CO CBSI3aHHBIMH H3JIepKKaMu B GyHKITUH C, KOTOpbIE
MOTYT BBI3bIBATHCS [Tl MAHUTTYJISIIMA BXOAHBIMH JICPEBbSIMH.

(http://www.acm.org/pubs/citations/journals/toplas/1989-11-4/p491-
aho/)

7.6. AHAJIM3 ¥ OITUMHU3ALIUSA

BANE (Berkeley ANalysis Engine) — nakeT HHCTpyYMEHTAJIbHBIX CPEICTB
JUIsl co3aanus nporpamm aHanu3a. BANE ocHOoBaH Ha orpaHnyeHusix. T0 03-
HAYaeT, 4TO aHan3 GOPMYITHPYETCS KaK CUCTEMa OTPaHUYCHUHN, TCHEPUPYEMBIX
U3 TeKcTa nporpammel. Pemras atu orpanuuenusi, BANE Beruuciser HeoOxoau-
myto unpopmaruto (hitp://bane.cs.berkeley.edu/).

OMEGA - nakeT MHCTPYMEHTAJbHBIX CPEJICTB, B COCTaB KOTOPOTO BXO-
JT CTPYKTYpbl U QJIFOPUTMBI JIJIsl aHaIM3a U MpeoOpa3oBaHMsl HAYYHBIX MPO-
rpamum (http://www.cs.umd.edu/projects/omega/index.html).

OPTIMIX - reneparop onTuMu3atopoB. MokeT ObITh UCIIOJIB30BAH IS
aHanM3a ¥ ONTUMH3ALMU nporpamMm. BxoaHoil s3bik ocHOoBaH Ha DATALOG u
nepe3anucu rpados (graph rewriting).

(http://i44www.info.uni-karlsruhe.de/~assmann/optimix.html)

PAG - reneparop ananuzatopoB nporpamm. [logaepxuBaer peanusanuio
CTaTUYECKUX aHanu3atopoB nporpamm. PAG renepupyet 3¢ hekTuBHbIE aHATU-
3aTOPHI MMOTOKA TAHHBIX M3 KPATKHUX CHEIU(DUKAITUH.

(http://'www.absint.com/pag/)

TINY — uccienoBarensckas peanu3alnnsi UHTEPAKTUBHOTO MHCTPYMEHTA
JUIsl TIpeoOpa3oBaHusl mporpamMM. Tiny oOmpenenseT OTHOIICHUS 3aBUCHMBIX
JAHHBIX U B UHTEPAKTUBHOM PEXUME BBIMOIHSIET MHOXKECTBO ONEPALMI MTPeoo-

pazoBanus (http://www.cse.ogi.edu/Sparse/tiny.html).
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7.7. 'enepatopsbl cpelbl pa3padoTKu

CENTAUR - ¢ nomonrsto Centaur MOXHO pa3pabaTbIiBaTh WHCTPYMEH-
Thl, HEOOXOAMMBIE U1 CO3JaHusl CpeAbl MPOTrPAMMMPOBAHMS: PENAKTOPHI
CTPYKTYp, OTIaAYUKU, HHTEPIPETATOPHI U Pa3IHUUHbIE TPAHCIATOPHI.

(http://www.inria.fr/croap/centaur/centaur.html)

SYNTHESIZER GENERATOR — UHCTpYMEHT [Ji1 CO3[JaHUsI YyBCTBHU-
TENBbHBIX K S3BIKY Cpel pelakThpoBaHMs M uHTepdeiicoB. Bxoansle mpasuiia
ONpEAEAI0T a0CTPAKTHBIN CHHTAKCHUC $3bIKA, KOHTEKCTHO-3aBHCHMBIE CBSI3H,
dopMmaThel 0TOOpaxKeHHs, KOHKPETHBIA BXOAHONW CHHTAaKCHC U MPEoOpa3oBaHMUs
«HACTOYHUK-UCTOUHUK.

(http://www.grammatech.com/products/sg/lse-products.html)

7.8. UHdpacTpyKkTypa, KOMIIOHEHTbI, HHCTPYMEHTbI

ACK (Amsterdam Compiler Kit) — sBisieTcst ”HTErpUPOBaHHBIM HA0OPOM
nmporpamm, pa3pabOTaHHBIX JIi TOTO, YTOOBI YINPOCTHTH 3a7ady CO3aHUS
KpOCC-TIaT(OPMEHHBIX KOMMWIATOPOB M HUHTEpHperaropoB. [ns kaxmoro
KOMITHJIUPYEMOTO SI3bIKa JIOJDKHA OBITh HaMcaHa MporpamMma Jijis mepeBoja uc-
XOJIHOTO KoJa B MIPOMEKYTOUHBIN KOJI.
(http://www.cs.vu.nl/vakgroepen/cs/ack.html)

AISEE — aBTOMaTHuYeCKHM BBIUUCISET HACTPAMBAEMBbIi TUTaH rpad)oB, OI-
penenenubix B GDL (s3b1k onucanust rpadoB). 3aTeM 3TOT IJIaH OTOOpakaeTcs
¥ MOXKET OBITh pacrieyaTtaH Uiu u3ydeH B nHTepakTUBHOM pexume. AISEE Obin
pa3paboTaH NJisl BU3yaJIM3allii BHYTPEHHUX CTPYKTYP JaHHBIX, OOBIYHO HaXO-
JAIMXcs B komnuisatopax (http://www.absint.com/aisee/).

ANDF (Architecture-Neutral Distribution Format) — TexHoJyiorusi, o0Jer-
yaronjasi pazpaboTKy U pacnpocTpanuenue nepeHocumoro 10 Ha paznuyuHbIX
anmapaTHbIX U IPOTrPaMMHBIX margopmax.

(http://www.gr.opengroup.org/andf/)
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ARCHELON - Habop MHCTPYMEHTOB, MO3BOJIIOMIUNA OBICTPO pa3zpado-
taTh KommuisiTop ANSI C, accembiiep, cOOPIIMK WM YNAKOBIIUK AJIS JTF0O0TO
MUKPOKOHTpOJLIIEpa WK DSP IPUIIOKEHUS.
(http://www.archelon.com/retarg.html)

BOEHM COLLECTOR - koHcepBaTuBHbI cOopiuk mycopa Boehm-
Demers-Weiser MOXeT ObITh UCIIOJIB30BaH KakK 3aMeHa cOopIlrMKa Mycopa s
malloc B C umu new B C++. OH Takxe MUCIHOJIb3YeTCs] OOJBIIUM KOJTUYECTBOM
peanu3aluii 36IKOB TPOrpaMMHUPOBaHUS, UCTIONB3YOMMX C, KaK MPOMEXYTOU-
Hblid kox (http://www.hpl.hp.com/personal/Hans_Boehm/gc/).

COSY - cpena pa3pabOTKu KOMITIJIATOPOB € aKIIEHTOM Ha MapajuieTIbHOM
BhITIOTHEHUHU (pa3 komnuisitopa (hitp://www.ace.nl/products/cosy.htm).

DMS — naker DMS Reengineering mo3BoJsi€T BBIIOJHATh aHAJINU3, TPAHC-
JSUUI0 W/ PEEH>KEHEPUHT KPYIMHOMACIITAOHBIX MPOTPAaMMHBIX CHUCTEM, CO-
JIEpKallMX MPOU3BOJIbHBIE CMEIIEeHUs SI3bIKOB. DMS MoOXkeT ObITh Takke Hc-
MOJIB30BAH I TeHEepaluu MpoOJIEeMHO-3aBUCHMOTO MPOTPAMMHOTO obecrieue-
uus (http://www.semdesigns.com/Products/DMS/DMSToolkit.html).

EDG (Edison Design Group) — npenocTaBisieT BHEIIHUE UHTEPHENUCH K
koMiuiisitopam 11st peiika OEM (http://www.edg.com/).

EEL (Executable Editing Library) — npenocraBisieT abCTpakiinu, Mo3BO-
JISTIOIIME CO3/IaBaTh MHCTPYMEHTHI JUTsl aHAIW3a M MOJIU(DUKAIIMN BBITIOJTHUMBIX
¢aiioB nmporpaMmM, He 3aTparuBas KOHKpETHbIE HA00pbl KOMaH, (hopMaThl BbI-
MOJTHUMBIX (haiIOB MM TIOCIICIOBATEIHHOCTD YAAICHHS CYIIECTBYIOIIETO KOJa
u nob6apnenus BHemHero (http://www.cs.wisc.edu/~larus/eel.html).

JFRONT (Jfront Rawjava) — aBnsiercsa 6ubmuorekoit C++ 111 CHHTaKCH-
YECKOr0 aHaju3a UCXOJHOTO Koja java (http://www.jfront.com/rawjava/).

LDL (Language Development Laboratory) — cuctema nojjiep>kuBaromias
pa3paboTKy si3bIKa, CO3/IaHKE UHTEPIPETATOPOB U T€HEPUPOBAHUE HAOOPOB TeC-

TOB (http://www.informatik.uni-rostock.de/F B/Praktik/psuet/ldl/index.html).
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NULLSTONE - ApromarusupoBanHblii MHCTpymMeHT AHanu3a [Ipous-
BoJUTENbHOCTH KoMnuisiTopa, UCMONB3YIOMIMIT METOJT BOIIPOC-OTBET MPHU CO3-
JAHUU TECTOB LTSI U3MEpEHUs ONTHUMH3ATOPA.
(http://www.nullstone.com/index.htm)

SAGE++ — npenocrapisieT 00beKTHO-OPUEHTUPOBAHHBIN HA0Op CPEICTB
JUIsL CO3JIaHUs CUCTEM MpeoOpa3oBaHUsi mporpamm s si3bikoB Fortran 77,
Fortran 90, C u C++ (http://www.extreme.indiana.edu/sage/).

SCORPION - sBnseTcss MeTa-Cpeiol, MPUCIOCOOJEHHON K CO3daHUI0
cpen pazpabotku I10. Scorpion wucmonszyer IDL (Inteface Description
Language), MO3BOJIAIONIHMI OMHUCHIBATH CTPYKTYPY TpadoB, COAEPIKAMMUX BCIIO-
MoraTebHbIe Y31bl (ftp://ftp.cs.arizona.edu/scorpion/).

SIC — ocHoBaHHbIi Ha Smalltalk ”HTEpaKTUBHBIN KOMIWISITOP KOMITHIISA-
TOPOB, 00pa30BaTENIbHBIH MHCTPYMEHT [JIsl BU3YyaJU3allMM METOJ0B KOMITUJIS-
1107078

(http:/finf2-www.informatik.unibw-muenchen.de/Research/Tools/SIC/)

SPARK (Scanning, Parsing, and Rewriting Kit) — HeGonbinas si3bikoBas
cpena, NoJJIepKUBAIOIIAsl CO3/IaHUE SI3BIKOBBIX MpoueccopoB B Python.

(http://www.csr.uvic.ca/~aycock/python/)

SUIF — undpactpykrypa, pa3paboTaHHasi JJIsl TOJJIEPKKH COBMECTHBIX
MCCIIEIOBAHUM ONTUMU3ALMKU U HapajlieIu3alud KoMImisiTopoB. HezaBucumo
pa3paboTaHHbIE ATallbl KOMIWJISIMKA pPabOTalOT COBMECTHO, MCHOJB3YS IS
IpeICTaBICHUS IPOrpaMM OOIIUIT MPOMEKYTOUHBIN (hopMarT.

(http://suif.stanford.edu/suif/suif.html)

TM — npenpoueccop, 6epyuuil madioH KoJa U ONpeeleHus: CTPYKTYp
JAHHBIX U TEHEPUPYIOIINI UCXOIHBIN KOJ 1JIs TPOU3BOJILHOIO SI3bIKA MpOrpam-
mupoBanus (http://pds.twi.tudelft.nl/~reeuwijk/software/Tm/intro.html).

TRIMARAN - undpactpykrypa ajis HOJIEPKKH COBPEMEHHBIX HCCIIE-
noBaHuii mpobsem kommwisiuu Uit apxutekryp ILP(Instruction Level

Parallel). B nacrosiiiee BpeMsi cuctemMa opueHTHpoBaHa Ha apxutektypy EPIC
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(Explicitly Parallel Instruction Computing), ocoOeHHO AJisi ceMencTBa mporec-
copoB HPL-PD. Cucrema noajiepKuBaeT UCCIEA0BaHUE KOMIWISIIUA B Malllu-
Ho-3aBUCUMBIX ILP MeTromax TpaHcnsuuu, Takux Kak 3((QeKTUBHOE HCIOIb30-
BaHME MPEICKA3bIBAHUS, YMEHbBIIICHUE JJIMHbI KPUTHUYECKOTO MYTH, TIaHUPOBA-
HUE BBINIOJHEHUS KOMAaH[, pAacOpeiciieHue pEerucTpoB W MPOTrPaMMHOE
yhpaBiieHue uepapxuei kama (http://www.trimaran.org/).

ZEPHYR - ¢dunocodus Zephyr cocTouT B CO3AaHMM KOMIWISATOpA U3
yacTteil. YacTu MOryT BKIIIOYaTh BHEIIHUE UHTEp(EiChl, reHepaTophl, ONTUMHU-
3aTOPHI U KIIeH, OOBEIUHSIONINN BCE YacTH BMECTE. BbI MOXeTe Jake TeHepu-
pPOBaTh YaCTH aBTOMATUYECKH U3 KOMIIAKTHBIX CTICTI(DUKAIIHIA.

(http://www.cs.virginia.edu/zephyr/).
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MPUJIIOXKEHHUE

IIpuMep onucanus JJeKCHYECKOro aHaIu3aropa sisbika Pascal
% {
(* PASLEX.L: BxonHO#1 aiin onucaHus JEKCUYECKOTO aHAIU3aTOpa SA3bIKa
Pascal*)
%}
% {
(>X<
* extensions: to ways to spell "external" and "->" ok for "A".
*)
%}
% {
(* Note: Keywords are determined by scanning a keyword table, rather than in-
cluding the keyword patterns in the Lex source which is done in the original ver-
sion of this file. I prefer this method, because it makes the grammar itself more
readable (handling case-insensitive keywords in Lex is quite cumbersome, e.g.,
you will have to write something like [Aa][Nn][Dd] to match the keyword
“and'), and also produces a more (space-) efficient analyzer (184 states and 375
transitions for the keyword pattern version, against only 40 statesand 68 transi-

tions for the keyword table version).*)

procedure commenteof;
begin
writeln('unexpected EOF inside comment at line ', yylineno);

end(*commenteof*);

function upper(str : String) : String;
(* converts str to uppercase *)

var i : integer;
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begin
for i := 1 to length(str) do str[i] := upCase(str[i]); upper := str
end(*upper®);

function is_keyword(id : string; var token : integer) : boolean;
(* checks whether id is Pascal keyword; if so, returns corresponding
token number in token *)
const id_len = 20;
type Ident = string[id_len];
const
(* table of Pascal keywords: *)
no_of_keywords = 39;
keyword : array [1..no_of_keywords] of Ident = (

'AND), 'ARRAY", 'BEGIN, 'CASE,
'CONST, 'DIV, ‘DO, 'DOWNTO/,
'ELSE', 'END' 'EXTERNAL', 'EXTERN',
'FILE', 'FOR/, 'FORWARD', 'FUNCTION/,
'GOTO, TF, 'IN', 'LABEL,
'MOD), 'NIL', 'NOT, 'OF,
'OR/, 'OTHERWISE', 'PACKED', 'PROCEDURE),
'PROGRAM’, 'RECORD/, 'REPEAT, 'SET',
"THEN', 'TO', '"TYPE', 'UNTIL',
'VAR', "WHILE, 'WITH");
keyword_token : array [1..no_of_keywords] of integer = (
_AND, _ARRAY, _BEGIN, _CASE,
_CONST, _DIV, _DO, _DOWNTO,
_ELSE, _END, _EXTERNAL,

_EXTERN (* EXTERNAL: 2 spellings (see above)! *)
_FILE, _FOR, _FORWARD, _FUNCTION,
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_GOTO, _IF, _IN,

_MOD, _NIL, _NOT,
_OR, _OTHERWISE, _PACKED,
_PROGRAM, _RECORD, _REPEAT,
_THEN, _TO, _TYPE,
_VAR, _WHILE, _WITH);

var m, n, k : integer;

begin

id := upper(id);

(* binary search: *)

m:=1

; n :=no_of_keywords;

while m<=n do

begin

k := m+(n-m) div 2;

if id=keyword[k] then

begin

is_keyword := true;

token := keyword_token[k];

exit

end

else

if id>keyword[k] then
m :=k+1

else
n:=k-1

end;

1s_keyword := false

end(*is_keyword*);

%)
NQUOTE

[™]
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_OF,
_PROCEDURE,
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_UNTIL,



%%
%

var ¢ : char; kw : integer;

%}

[a-zA-Z]([a-zA-Z0-9])* if is_keyword(yytext, kw) then

else

'({NQUOTE}|")+'

n.n

nmn
9

[0-9]+

nmn
non
.o

-
o

o

e

e

hon

1o

"

o
[0-9]+"."[0-9]+
oy

n.n
b

return(kw)

return(IDENTIFIER);

return(ASSIGNMENT);
return(CHARACTER_STRING);
return(COLON);
return(COMMA);
return(DIGSEQ);
return(DOT);
return(DOTDOT);
return(EQUAL);
return(GE);
return(GT);
return(LBRAC);
return(LE);
return(LPAREN);
return(LT);
return(MINUS);
return(NOTEQUAL);
return(PLUYS);
return(RBRAC);
return(REALNUMBER);
return(RPAREN);
return(SEMICOLON);
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nm return(SLASH);
nsgen return(STAR);
sk return(STARSTAR);
" |
AN return(UPARROW);
e |
g begin
repeat
¢ := get_char;
case c of
IR
"*':  begin
c := get_char;

if c=")' then

exit

else

unget_char(c)

end;
#0: begin
commenteof;
exit;
end;
end;
until false
end;
[ \n\t\f] ’
return(ILLEGAL);
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N N AW

BBEJIEHUE ...

COILEPKAHHUE

MOJAEJIN OITMCAHUA TPAMMATUK ITPEAMETHO-OPUEHTUPOBAHHBIX

SIBBIKOB .o

CTAIUU PABOTDBI TPACIIATOPA ...,
I'EHEPATOP JIEKCUYECKNX AHAJIM3ATOPOB TP LEX..........c.ooiiiiiiiii,
A3BIK OIIMCAHUSA JIEKCUYECKNX AHAJIM3ATOPOB LEX.............oooiail.
MOAYJIb BUBJIMOTEKM LEXLIB......oitiiiiit e
I'EHEPATOP TABJIUL] KITFOUEBBIX CJIOB......cooiiiiiiiie e,

OB30P HWHCTPYMEHTAJIBHBIX CPEJCTB ABTOMATHU3UPOBAHHOM

PA3PABOTKHU TPAHCIIATOPOB ...

JIUTEPATYPA .

[NPMJIOXEHUE

94

20
32
37
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DNeKTpOHHOE yueOHOE M3TaHUE
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