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BBenenune

[IpennaraemMblii MaTepHall MOCBSIICH OCHOBAM KJIACCHYECKON TEOPHH KOMITH-
JSTOPOB — OJTHOM M3 BaXKHEMILIKMX COCTABHBIX YacTel CHUCTEMHOI'O MPOrpPaMMHOTO
oOecrieueHusl.

HecMoTps Ha Ooisiee yeM MOJYBEKOBYIO UCTOPHUIO BBIYMCIWUTEIBLHOM TEXHHKH,
dbopManbHO TOAOM POXKIACHUS TEOPUU KOMIWISITOPOB MOXKHO cuuTaTh 1957, xorma
MOSIBUJICSA TIEPBBIM KOMIIMJIATOP s3blka DopTpaH, co3aaHHbIA bokycoM M naromun
n0CcTaTO4YHO A((PEKTUBHBIN 00BEKTHBIN KOA. [[0 3TOro BpeMeH! CO3/IaHUe KOMITHIIS-
TOPOB OBUIO BEChMa «TBOPYECKUMY» IpoiieccoM. JIuIb mosBieHne Teopuu Gpopmab-
HBIX SI3BIKOB M CTPOTHX MAaTEMaTHYECKUX MOJIETICH MO3BOJIMIIO TIEPEUTH OT «TBOpYE-
CTBa» K «Hayke». MIMeHHO Oiiaromapsi 3ToMy, CTaji0 BO3MOXXHBIM TIOSIBJICHHE COTCH
HOBBIX SI3BIKOB MPOTPAMMHPOBAHUS.

HecMoTpst Ha TO, 9TO K HACTOAIIEMY BPEMEHH pa3paOOTaHBl THICSYH Pa3jIHd-
HBIX SI3BIKOB ¥ UX KOMITMIISITOPOB, TIPOIIECC CO3/IaHUS HOBBIX MPUJIOKECHUHA B 3TOU 00-
JacTH HE TpEKpalraercs. JDTO CBA3HO KaK C Pa3BUTHEM TEXHOJOTHH TPOU3BOJICTBA
BBIYMCIIUTEIBHBIX CUCTEM, TaK U C HEOOXOJUMOCTBIO PEIIeHHs Bce 0oJiee CI0KHBIX
NpUKIaJAHBIX 3a/1a4. Takas pa3padoTka MOXKET ObITh 00YCIIOBIIEHA PA3IMYHBIMU TIPU-
YUHAMU, B YaCTHOCTH, (PYHKIMOHAIbHBIMU OTPAHUYEHUSIMU, OTCYTCTBUEM JIOKAJIH-
3a1uu, HU3KOM 3((HEKTUBHOCTHIO CYIIECTBYIOMMUX KOMIMISITOPOB. [103TOMY OCHOBBI
TEOPUHU SI3BIKOB U (POPMaBbHBIX IPaMMAaTHK, & TAaK)Ke MPAKTUUYECKUE METO/bl pa3pa-
OOTKHM KOMIWISATOPOB JIKAT B (PyHIaMEHTE WHKEHEPHOTO 00pa3oBaHus 1Mo UHGOP-
MAaTUKE U BBIYUCIUTEILHON TEXHUKE.

[Ipennaraempiii MaTepua 3aTparuBacT OCHOBBI METOJOB Pa3pabOTKU KOMITHU-
JSTOPOB U COJNEPKUT CBEICHUS, HEOOXOAUMBIC TSI M3YUCHHS JIOTUKU WX (yHKIIHO-
HUPOBAHMS, UCIIOJIB3yEeMOT0 MAaTEMATHIECKOTO ammapata (Teopuu GopMaIbHBIX S3bI-
KOB M (DOPMabHBIX IPaMMAaTHK, METAsI3bIKOB). B MeTOAMUYECKNX yKa3aHHUSIX COJIEp-
KaTCsl MaTEpHAIIbl, HCOOXOIUMBIC ISl CAMOCTOSTEIBLHOW MOATOTOBKH CTYACHTOB K
BBITIOJTHEHUIO KypCcOBO paboThl. B onmucanue KypcoBoi paObl BKIIOUEHBI 1I€JTb pado-
ThI, TIOPSJOK €€ BBIMOJHEHHUS, PACCMOTPEHBI TEOPETUUECKUE BOMPOCHI, CBSI3aHHBIE C
peanu3anuell TOCTABICHHBIX 3a/iad, MpUBe/IeHa HeoOXoaumasi JuTeparypa U KOH-
TPOJIbHBIE BOMPOCHI JUIsi CAMONPOBEPKHU. B MpUIOKEeHMSIX Mpe/CTaBIEHbI MpaBuia
oopMIIEHUS PE3YIBTATOB KYPCOBOUW paOOTHI.



1 Tema 1 neJib KypcoBoi padoThI

Tema kypcoBoii paGotbl: «Pa3paboTka KOMOWISATOpA MOJEIBLHOIO S3bIKa
IPOrpaMMUPOBAHUSY.

esab KypcoBoii padoThbI:

- 3aKpeIIeHUe TEOPETUYECKUX 3HAHMUKM B 00J1acTU Teopuu (OPMAVIbHBIX SI3bI-
KOB, TPaMMAaTHK, aBBTOMAaTOB U METOJ0B TPAHCIISIIIUY;

- hopMHUpOBaHME MPAKTHUECKUX YMEHUN U HABBIKOB Pa3pabOTKH COOCTBEHHOTO
KOMITWJISITOPA MOJIEJILHOTO SI3bIKa MPOrPAMMUPOBAHNS;

- 3aKpEeIUICHUE IPAKTUYECKUX HABBIKOB CAMOCTOSITEIIBHOIO PEIICHUS HHXKe-
HEpHBIX 3a/a4, Pa3BUTUE TBOPUYECKUX CIHOCOOHOCTEHN CTYJEHTOB M YMEHUH IO0JIb30-
BaTbCSl TEXHUYECKOW, HOPMAaTUBHOM M CIIPABOYHOM JINTEPATYPOM.



2 OcHOBBI TeOpHH Pa3padOTKH KOMIIWJISATOPOB

2.1 OnucaHue CHHTAKCHCA A3bIKA nporpaMmmMmupoBaHus

CYH_IGCTBYI-OT TPHU OCHOBHBIX MCTOJA OIMHCAHUA CUHTAKCHUCA SA3BIKOB IIPOTpaM-

MupoBaHus: (hopMasibHbIEe TpaMMaTuku, hopmbl bakyca-Haypa u nuarpammsl Bupra.

dopmajbHbIe TPAMMATUHKHU

Omnpenenenue 2.1. DopManbHONM rPpaMMAaTHKON HA3bIBAETCS YETBEPKA BHUJIA:
G=(Vr,Vy,P,S), (1.1)

rae Vy - KOHEYHOE MHOKECTBO HETEPMHUHAJIBHBIX CHMBOJIOB TPaMMAaTHKHU

(OOBIYHO MPOIMUCHBIE JIATUHCKUE OYKBBI);

Vr - MHOXECTBO TepMUHAIBHBIX CHMBOJIOB TPAMMATHKH (OOBIYHO CTPOY-
HBIC JJATUHCKKE OYKBBI, TUQPBI, U T.11.), VNV =&,

P — wMHOXeCTBO TpaBWJI BBIBOJA TPAMMATHKH, SBIISIFOIIEECS KOHEYHBIM
noaMHoxecTBoM MuOxkectBa (VrU Vi)™ x (VpU Vy)'; amemeHt
(o, ) mHOXecTBa P Ha3bIBaeTCs NMPABUIIOM BbIBOJIA U 3alIMChIBACT-
csi B Buge o—>f (YuTaercs: «u3 IETMOYKH « BBIBOJIUTCS ILIETIOYKA
)

S — HavaJabHBI CUMBOJI FPaMMATHUKH, S € Vy.

)_—[JIH 3allMCH  IIpaBHJI BbIBOAA C OJWHAKOBBIMH JICBBIMH 4YaCTAMHU BHIA

a— p,a— Pr,...,a—> [, UCHOIb3yeTCd  COKpalleHHas  (¢opMma  3amKcu

a—=> Pl Bl By

Ipumep 2.1. Onumiem ¢ nmomMoIbo GOopMaTbHBIX TPAMMATHK CUHTaKCHUC Tac-

KaJIETIOJJOOHOTO MOJIeNbHOTO si3bika M. ['pammaTuka OyAeT MMETh MpaBuia BHIBOJA

Buaa:

P — program D2 B.

D2 — var D1

D1 —->D|D1;D

D — I1: int | I1: bool
n—-Ir|,lI

B — begin S1 end

S1—> 8|81 S

S — begin S1 end | if E then S else S | while E do S | read(l) | write(E)
E — E1| E1=E1 | E1>El | E1<El
El—> T |T+E1 | T-E1 | TVE]

T— F|F*T | F/T| FAT
F—I|N|L|=F|(E)

L — true | false



[— C|IC|IR
N—R|NR
Coalblc|dlelflglhliljlkll|m|n]olp|g|r|s|tlulv|w|[x|[y]|z
R—>0|1]2(3]4]5|6]7]8]9

®opmbl bakyca-Haypa (bH®)

Mertas3bik, npeuioxkeHHbiil bakycom u Haypowm, ucnons3yer cienyrouie 000-
3HAYECHUS:

- CHMBOJI «::=» OTHENAeT JEBYI0 YacThb IpaBWia OT MpaBoil (YUTaercs:
«OMpeNeNsieTcs KaKky);

- HETEepMHUHaJbl 0003HAYAOTCS IPOU3BOJIBHOW CHMBOJIBHOM CTPOKOW, 3a-
KJIFOUEHHOH B YTJIOBBIE CKOOKH «<» U «>»;

- TEpMMHAJIBI - 3TO CUMBOJIbI, HCIIOJI3YEMBIE B OIIMCHIBAEMOM SI3BIKE;

- TMPaBWJIO MOKET OMNPEAECHATh IMOPOXKICHUE HECKOJBKUX albTEPHATUBHBIX
LENOYEK, OTACNISIEMBIX APYT OT APyra CUMBOJIOM BEPTUKAIBLHON YEpThI «|» (UUTAETC:
«UITIR).

Ipumep 2.2. OnpeneneHue MOHATUA «UIECHTU(DUKATOP» C KCIOIb30BAHUEM
BH® umeet Bua:

<uneHtudukarop> ::= <OykBa> | <ungeHTU(UKaTOp> <OYyKBa>
| <unentudukarop> <mudpa>
<oykea>:=al|blcld|e|flglhliljlkll[m|n]olp|q|r|s|tfu]v]w]
[x|y|z
<mudpa>::=0|1|2|3[4|5|6|7|8]9

Pacumpennsie ¢popmsbl bakyca-Haypa (PBH®)

JIyisi ToBBINIEHUS yOOCTBA M KOMIAKTHOCTH omucanuii, B PBH® BBomsaTcs
CJIEYIOIINE JOTIOTHUTEIbHBIC KOHCTPYKITUHU (METACMBOJIBI ):

- KBaJpaTHBIE CKOOKH «[» M «]» O3HAYAIOT, YTO 3aKJIFOYCHHAS] B HUX CHHTaK-
CUYeCKast KOHCTPYKITUS MOKET OTCYTCTBOBATh;

- (purypHble CKOOKH «{» M «}» O3HA4arOT MOBTOPEHHUE 3aKJIIOUYEHHON B HHUX
CUHTAKCHUYECKOW KOHCTPYKIIUU HOJIb UK OOJIee pas;

- coueTaHue (PUTYPHBIX CKOOOK M KOCOW YEePThl «{/» U «/}» HUCHOIb3yeTCs
JUIst 0003HAYEHUS TOBTOPEHUS OJIMH U OoJiee pas;

- KpyrJible CKOOKHM «(» U «)» HCTOJIb3YIOTCS JUIsl OTPaHUYEHUs albTePHATHUB-
HBIX KOHCTPYKIIUH.

IIpumep 2.3. B cooTBeTCTBUM C JAHHBIMU MPABUIIAMU CUHTAKCHUC MOJIEIHHOTO
s3pIKa M OyJieT BBITIISAIETh CISAYIOIUM 00pa3oM:

<oyksa>:=a|b|cld|e|f[glh]iljlk[lIm|n]o|p|q|r|s|tlufv]|w]
x|ylz

<mudpa>:=0|1|2|3]4|5|6|7|8]9

<uaeHTUdUKATOP> ::= <OykBa> { <OykBa> | <rudpa> }

<qucno> ::= {/< uudpa>/}

<KJIFOYEBOE CIIOBO> ::= program | var | begin | end | int | bool | read | write | if |
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then | else | while | do | true | false

<paspemurens> == ([) |, [s [ =L} FI-1* /[ vIA][=]=]<]>
<mporpamma= ::= program <OIHUCAaHUE> ; <TCJI0>.
<omwmcaHue™> ::= var <upeHtudukarop> {, <ugeHtudukatop>}: (int | bool)
<reno> ::= begin {<omeparop>; } end
<omepaTtop> ::= <IMPUCBAUBAHUS> | <yCJOBHBIA> | <ITUKJIa> | <COCTaBHOI> |

<BBOJa> | <BBIBOJA>
<MpHUCBaUBaHUSI> ::= <HJEHTU(PUKATOP> := <BBIpA)KCHHE™>
<yCIOBHBI> ::= if <BBIpaXX€HHE> then <omepaTop> else <omeparop>
<uukia> ::= while <BblpaxkeHue> do <omepaTop>
<cocTaBHOI>:: = begin {<oneparop> ;} end
<BBOJAA>:: = read(<uaeHTUPUKATOP>)
<BBIBOAA™:: = Write(<BbIpaXKeHUE™>)
<BBIpOXKEHHE™:: = <CyMMa> | <cymma> ( = | <|>) <cymma>
<cymma> ::= <mpousBeqeHue> { (+ | - | v) <upousBeneHune>}
<nmpou3BeneHue>:: = <MHOXUTEIb> { (* | /| A) <MHOXHUTEIH>}
<MHOXHTENb>:: = <UJACHTU(PUKATOP> | <UHUCII0> | <jjorhyeckasi KOHCTaHTa>

— <MHOXHTEJIb> | (<BBIpAKCHHE™>)

<Jjormueckasi_KOHCTaHTa>:: = true | false

Jduarpammsbl Bupra

B wMerassbike auarpamm Bupra ucnonb3yroTcs rpapuueckue MNPUMHUTHBBI,
IpeACTaBICHHbBIE HAa pUCyHKe 2.1.

[Ipy mocTpoeHUM AUArpaMm y4YHUTHIBAIOT CIEAYIOIIME TPABUIIA:

- KaXAbld rpa@uuecKuil 3JIEMEHT, COOTBETCTBYIOIIMM TEpMUHATY WA He-
TEpPMHHAJTY, UMEET TI0 OJJHOMY BXOJAY U BBIXO/Y, KOTOpbIE 00BIYHO M300pakatoTcs Ha
IIPOTUBOMOJIOKHBIX CTOPOHAX;

- KaXJI0oMy IpaBUJIy COOTBETCTBYET CBOS rpaduyeckas Auarpamma, Ha KOTO-
pOM TEPMUHAJIBI U HETEPMHUHAJIBI COEIUHSIOTCS TOCPEACTBOM AYT;

- aJpTEpPHATHMBBI B IIpaBWIAX 3aJAOTCS BETBJICHHMEM AYT, a UTEPALMM - UX
CIIMSIHUEM;

- JO0JDKHA OBITh OIHA BXOJIHAs Ayra (pacrojiaraetcs 0ObIYHO ClI€Ba WU CBEp-
XYy), 3a7jato11asi Hayajio MpaBuiia U IOMEUEHHAsi MIMEHEM OIPEEIsIEMOro HETepMUHa-
Ja, ¥ OJHA BBIXOJHAs, 3aJjalollasi ero KoHel (0OBIYHO pacroiaraeTcs crpaBa U CHU-
3y);

- CTpEeJKHU Ha Jyrax AuarpaMM OOBIYHO HE CTaBSTCS, a HAIPaBJICHUS CBA3EH
OTCJIE)KMBAIOTCS IBMPKEHUEM OT HA4aJIbHOM JyTH B COOTBETCTBHUHM C IUIABHBIMHU HU3TH-
0aMM MPOMEKYTOUHBIX TYT U BETBICHUH.



1) 2) begin 3) | ook

4) 010K >) _J
"\\

1) — TepMUHATBHBIN CUMBOJI, TPUHAATICKAIINHN allpaBUTY SI3bIKA;
2) — IOCTOSIHHAS IPYIINa TEPMUHAIBHBIX CUMBOJIOB, OTIPEICISIONIAsl Ha3BaHUE

JIEKCEMBI, KJIF0UE€BOE CJIOBO U T.1I.;
3) — HEeTepMUHAJIbHBIA CUMBOJI, ONIPEIEIAIONINN Ha3BaHUE TTPABUIIA;

4) — BXO/IHas [yra ¢ MMEHEM MpaBuJiia, ONpeIeIIolas €ro Ha3BaHUeE;

5) — coenMHUTENBHBIC JIMHUHU, 00CCTICUMBAIOIINE CBI3b MEXKTy TEPMUHAIbHBIMU
Y HETEPMHUHAIBHBIMUA CUMBOJIAMU B MpaBUJIaXx.

Pucynok 2.1 — I'papmueckne npumMuTuBbl 1uarpamm Bupra

Onucanue CMHTaKcHca MOJENBHOro s3bika M ¢ momouisio auarpamMm Bupra
MPEJCTABICHO HA PUCYHKE 2.2.
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Pucynok 2.2 — CuHTakcuyeckue npaBuiia MOJIbHOTO si3bika M
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Pucynok 2.2 — CuHTakcHuueckue npaBuiia MOAEIBHOIO A3bIKa M, IHCT 2
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OITMCAaHHC

var uAeHTU(UKATOP

()

\—/

oreparop

Pucynok 2.2 — CuHTakcuueckue mpaBuiia MOACIBLHOIO si3biKa M, TuCT 3
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| TIPUCBAaUBaHHUS )
onepaTop
ﬁ

- YCIIOBHBIH [

LMKJIa |

] cocraBHOn | 4

BBOJIA |

— BBIBOJIA |

NnpucBanBaHUus
uaeHTuUKaTop

BBIPAKCHUC

yc.HOBHbIﬁ( _ )_ _( )_
if BBIPAKCHUC then

orepaTop

_( else )_ oreparop

UK while ) BBIPAJKEHHE
COCTABHOM
‘ orepaTop
BBOJA 0 uAeHTU(UKATOD
BbIBO1A a BBIPAKECHHUE

oreparop

i end ’

Wo
Wo

Pucynok 2.2 — CuHTakcuyecKue npaBuiia MOJIETIbHOTO si3bika M, nuct 4
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BbIpa:KeHHe
cymma -
@ cyMMa
CymMMa IPOM3BEICHHE ~
MpOMN3BEICHUE MHOKHUTEIb
—
(D)—
| UICHTU(PHUKATOD ™)
onepaH/ <
- YHCIIO0 »
JOTHYecKasi KOHCTaHTa »

\_@_ MHOKHUTEJIb »
‘ : ’ BBIPa)KEHHE _@

true

Pucynok 2.2 — CuHTakcu4ecKre mpaBuiia MOAEIBHOIO s3bIKa M, TUCT 5

JOrHieCKasi KOHCTaHTa
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IIpumep 2.4. IIporpamma Ha MOJEIBHOM S3BIKE M, BBIUMCIIAIONIAS CpEIHEE
apu(pMETHICCKOE YHNCEIT, BBEICHHBIX C KIIABHATYPHI.
program
var k, n, sum: int;
begin
read(n);
sum:= 0;
i:=1;
while i<=n do
begin
read(k);
sum:=sum-+k;
ki=k+1
end,
write(sum/n)
end.

2.2 O01mast CcTpyYKTypa KOMIWIATOPA

Omnpenenenune 2.2. KoMnwATop — 3TO mporpamma, KOTOpPasl OCYIIECTBISET
NePEBO/] UCXOHOM MPOrpaMMBbl Ha BXOJTHOM SI3bIKE B IKBUBAJICHTHYIO €l 00BEKTHYIO
porpaMMy Ha SI3bIKE€ MAIlIMHHBIX KOMaH/] WIH sI3bIKE acceMOJepe.

OcHOBHBIE PYHKIIMH KOMITUJIATOPA!

1) npoBepka MCXOAHOM IIEMOYKHA CHUMBOJIOB Ha MPUHAJJICHKHOCTh K BXOJIHOMY
S3BIKY;

2) reHepaiusi BBIXOJHOM IIETIOYKA CHUMBOJIOB Ha $I3bIKE MAIIMHHBIX KOMAaH]
WM acceMOrepe.

[Iporiecc KOMOMISIIMK COCTOUT U3 JIBYX OCHOBHBIX JTallOB: CUHTE3a W aHaJU-
3a. Ha arTare aHanu3a BBIMOJTHSAETCS pacliO3HABaHUE TEKCTa UCXOJIHON MPOTPAMMBI U
3arMojJHeHUEe Ta0nuil HACHTUPUKATOpOB. Pe3ynbraroM sTama CciayKUT HEKOTOPOE
BHYTPEHHEE MPECTaBICHUE TIPOTPAMMBI, TOHSITHOE KOMITHIIATODY.

Ha srane cunTe3a Ha OCHOBAaHUM BHYTPEHHETO MPEJICTABICHUSI IPOTPAMMBI U
uH(pOpMAITIH, COoIepIKAIEHCs B Ta0IHIIe HACHTH(PUKATOPOB, MOPOKIACTCS TEKCT pe-
3YJbTUPYIOIIEH MporpamMMbl. Pe3ynbTaToM 3TOro sTamna siBiasieTcss 00bEeKTHBIA KO,

JlaHHBIE 3Talbl COCTOST M3 OOJiee MEJIKUX CTaiaui, HasbiBaeMbIX ¢azamu. Co-
ctaB (a3 U UX B3aUMOJCHCTBHUE 3aBUCUT OT KOHKPETHOM pean3aiii KOMIUIATOPA.
Ho B ToM 1 uHOM BUE B KaXKOM KOMIWIATOPE BBIIETSIOTCS CIEAYIONINe (pa3bl:

1) nekcuueckuii aHaIN3;

2) CUHTAaKCUYECKUU aHaIU3;

3) ceMaHTUYECKH aHaIu3;

4) moAroToBKa K r€HEpalluM KOJa;

5) reHepauus Koza.

Onpenenenne 2.3. [Ipoiiecc nociea0BaTeIbHOTO YTEHUS KOMITWISTOPOM JIaH-
HBIX W3 BHEITHEH MaMATH, UX 0O0paOOTKH W MOMEIICHHS PE3yJIbTATOB BO BHEIIHIOIO
NaMsITh, HA3bIBAETCS TPOXOJIOM KOMITHIISITOPA.
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[To komuYecTBY IPOXOJIOB BBIIETSIOT OJTHO-, IBYX-, TPEX- U MHOTOTIPOXO THBIC
KOMIUJISITOPEI. B maHHOM mocobum mpesiaraeTcs cxema pa3padoTKU TPEXIPOXOTHO-
ro KOMITUJISITOPA, B KOTOPOM TIEPBBIN MPOXOJ — JEKCHUSCKHUI aHan3, BTOPOH - CHH-
TaKCHUYCCKHH, CEMaHTHYCCKUN aHaIu3 W TeHEeparus BHYTPEHHETO IPEICTaBIICHUS
IPOTPAMMBI, TPETHH — UHTEPIPETAIUS TPOTPAMMBI.

Ob6mas cxema paboThl KOMITWIIATOPA MPEICTaBICHA Ha PUCYHKE 2.3.
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Pucynok 2.3 — O6mias cxema paboThl KOMIMIATOPA

2.3 Jlekcnuyeckuii aHAJIU3ATOP NPOIrPAMMbI

Onpenenenue 2.4. Jlekcuueckui ananuzatop (JIA) — 5To mepBwIil 3Tam mpo-
Hecca KOMOWISIMA, HA KOTOPOM CHMBOJIBI, COCTABIISIOIIME HCXOJHYIO MPOrpaMmy,
TPYNIUPYIOTCSA B OTACIbHbIE MUHUMAJIbHBIE €UHULIBI TEKCTA, HECYIINE CMBICIOBYIO
Harpy3Ky — JIEKCEMBI.

3agaya JEKCUYEeCKOro aHajIu3a - BBIICIUTh JEKCEMbI M MIPpeoOpa3oBaTh UX K BUY,
yI0OHOMY JIJIs1 TTocTieytoteii 00padoTku. JIA ucnons3yer peryisipHble TpaMMaTHKH.

JIA HeoOs3aTeNbHBIN 3Tall KOMITHIISIIIMU, HO JKEJIATCNIbHBIM IO CIETyIOIIUM
IpUYMHAM:

1) 3ameHa MIEHTU(PUKATOPOB, KOHCTAHT, OTPAaHUYUTENCH U CIyKEOHBIX CIIOB
JIEKCEMaMH JIeJIaeT MporpaMMy OoJiee yTI00HOMU JyTsl najmbHEen el o0paboTKw;
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2) JIA yMeHbIIAeT IMHY NPOrpaMMbl, YCTPAHsS U3 €€ UCXOJHOTO MpEeACTaB-
JIEHUS HECYILIECTBEHHBIE TPOOEIbl U KOMMEHTAPUH;

3) eciu OyaeT U3MEHEeHa KOJUPOBKA B UCXOJHOM MPEACTABICHUH TPOrPAMMBI,
TO 3TO OTPA3UTCS TOIBKO Ha JIA.

B npouenypHbIX s3bIKax JEKCEMbl OOBIYHO JEISATCA Ha KIACCHI:

1) ciy»xeOHbIe CIOBa;

2) OrpaHUYUTENH;

3) 4ucia;

4) uneHTu(uKaTopsl.

Kaxnas nexcema mpencraBisger cobo nmapy uucen Buaa (n, k), Tae n — HOMep
TaOIUIIBI JICKCEM, k - HOMED JICKCEMBI B TaOJIHUIIC.

Bxonubie ganubie JIA - TEKCT TpaHCIUPYEMOU NpOrpaMMbl Ha BXOJAHOM SI3BIKE.

Breixonubie mannbie JIA - (aiin rexceM B 4UCIOBOM MPEACTABICHHH.

Ipumep 2.5. [{ns monenpHOro sizbika M Tabmuna ciayKeOHBIX CIOB Oynaer
UMETh BUJI;

1) program; 2) var; 3) int; 4) bool; 5) begin; 6) end; 7) if, 8) then; 9) else;
10) while; 11) do; 12) read; 13) write; 14) true; 15) false.

Tabnuua orpaHuYUTENECH COACPHKUT:

1).52)5:3),:;4):55):=:6)(7));8) +:;9)-;10) *; 11) /5 12) v; 13) A5
14) =;15)=;16)>;17) <.

Tabmuupl MACHTUPUKATOPOB M 4YHceNl (DOPMUPYIOTCS B XOJI€ JEKCHUYECKOIO
aHaau3a.

Ipumep 2.6. Onucath pe3ynbTaThl pabOTHI JEKCUYECKOTO aHalu3aTtopa IUis
MOJENBHOTO sI3bIKa M.

Bxonnsie nanusie JIA: program var k, sum: int; begin k:=0;...

Breixonneie gannsie JIA: (1, 1) (1,2) (4, 1) (2,3) 4,2) (2,4) (1,3) (2,2) (1, 5)
4,1)(2,5@3,1)(2,2)...

AHanu3 TeKcTa MPOBOAUTCS MyTeM pa3bopa Mo peryaspHbIM T'paMMaTUKaM H
ommpaeTcs Ha crnoco0 pa3dopa Mo auarpaMme COCTOSIHHMM, CHAOKEHHOW TOTIONHU-
TEJIbHBIMU MTOMETKaMU-ACHCTBUAMU. B nuarpammMe COCTOSAHUMN C JEUCTBUSIMH KaxKAast
yra UIMEeT BUJI, IPEACTaBICHHbIA Ha pUCYHKE 2.4. CMBICH 3TOM KOHCTPYKLUU: €CIIN
TEKYILUM SIBISIETCS. COCTOSHUE A U OYEPEJHOW BXOIHOM CUMBOJI COBIANAET C #; IS

KaKoTo JINOO i, TO OCYIIECTBIIICTCS MEPEX0] B HOBOE COCTOSIHUE B, TIpH 3TOM BBITIOJN-
HAKOTCA aeuctBus Dy, D,, ..., D,,.

Jlns ynoOctBa pazdopa BBOAUTCS JTOMOJIHUTEIHFHOE COCTOSHUE HarpaMmbl ER,
MomnajgaHue B KOTOPOE COOTBETCTBYET TOSIBJICHHIO OIIMOKH B alropuT™Me pa3dopa.
[Tepexon mo nyre, He TOMEYEHHON HU OJJHUM CHMBOJIOM, OCYILECTBIISIETCS O JH000-
My APYromMy CHUMBOJIY, KPOME T€X, KOTOPBIMU IMOMEUEHBbI BCE JAPYTUE AYTH, BBHIXOJS-
A€ U3 JAHHOTO COCTOSHHUS.

tl) tz’ LR tn

(A> Dy, Dy, ..., Dy '<B>

Pucynok 2.4 — Jlyra JIC ¢ nelictBusimu
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Aaroputm 2.1. Pa36op nenovex cumBoJioB no /IC ¢ geiicrBusimmn

[Iar 1. O6bsaBIsgeM TeKyuM HadaabHOe cocTosinue JC H.

[ar 2. o tex mop, nmoka He OyJeT JOCTUTHYTO COCTOSIHME ER WM KOHEUYHOE
cocrossHue JIC, cuMThIBAEM OYEPEIHOM CHMBOJI aHAIU3UPYEMOW CTPOKH M IIEPEXO-
auM n3 Tekyuiero cocrossHus [IC B npyroe mo ayre, MOMEYEHHOW 3THM CHUMBOJIOM,
BBITIOJIHSSA TIPU 3TOM COOTBETCTBYIOIME NeicTBUA. COCTOSIHUE, B KOTOPOE MOIAJaeM,
CTAHOBUTCS TEKYLIUM.

JIA ctpouTtcs B 1Ba 3Tana:

1) moctpouts JIC c aeicTBUsAMH 171l paclio3HaBaHUsS U (POPMHUPOBAHUS BHYT-
PEHHErO MPEACTABICHHUS JIEKCEM;

2) mo JIC c peiicTBUSMU HamucaTh MPOrpaMMy CKaHHUPOBAaHHS TEKCTa MCXO-
HOM IIPOTrpaMMBI.

Ipumep 2.7. CocraBum JIA mia moaensHOTO si3b1ka M. [IpenBapurenbHO BBe-
JIEM clietytolue 0003HauyeHus JUisl IEPEMEHHBIX, MPOLeAYyp U PyHKIUH.

IlepemenHbIe:

1) CH — ouepeHoil BXOJHOM CUMBOJL;

2) S - 0ydep a5 HaKarJIMBaHUS CHUMBOJIOB JIEKCEMBI;

3) B — nepeMeHHas AJi1 OPMUPOBAHUS YUCTIOBOTO 3HAYEHUSI KOHCTAHTHI;

4) CS - texymiee coctosiHue 0ydepa HaKOIUICHUS JIEKCEM C BO3MOKHBIMU 3HA-
yeHusMu: H - Havano, / - uneatuduxarop, N - uucio, C - kommeHnTapuit, DV — nBoe-
toune, O - orpaHUYUTENb, V - BBIXOJ, ER —01mmoKa;

5) t - Tabnuia JIKCeM aHaJW3UPYEeMOM MpOorpaMMbl C BO3MOXKHBIMH 3Haue-
HusMu: TW - tTabnuna ciaykeOHbIX clIoB M-s3bika, 7L — Tabnuiia orpaHuuuTenie M-
s3biKa, 17 - Tabnuia uaeHTu(PUKATOpOB MporpaMmbl, TN — ducel, UCTIOJIb3yEMbIX B
porpamme;

6) z - HOMEp JIeKCEeMbI B TabyuIIe ¢ (€CIH JIEKCeMBbI B Tabmwuiie HeT, TO z=0).

IIpoueayps! 1 pyHKUIMU:

1) gc — mpoueaypa CUMTBHIBAaHUSI OYEPETHOTO CUMBOJIA TEKCTa B MEPEMEHHYIO

CH,

2) let — noruueckas (pyHKLMs, NpoBepsrolas, ABisgeTcs au nepemenHas CH
OyKBOM;

3) digit - nornyeckas QpyHKIUS, TIPOBEPAOIIAsl, ABIIsIeTcs Ju nepemenHas CH
udpoi;

4) nill — npoueaypa ouuctku oydepa S;

5) add — npouienypa qo0aBJIeHUSI OYEPETHOTO CUMBOJIa B KOoHel Oydepa S;

6) look(t) — mpouienypa noucka jgekcemsl u3 Oydepa S B Tabnuiie ¢ ¢ BO3Bparile-
HUEM HOMEPA JICKCEMBI B TAOIHUIIE;

7) put(t) — nponierypa 3anucu JiekceMbl u3 Oydepa S B TaOIUILy ¢, €CJIM TaM HE
OBLITO ATOH JIEKCEMBI, BO3BpAIIAEeT HOMEP JaHHOU JICKCEMBI B TAOIHIIE;

8) out(n, k) — npouenypa 3anucu napsl yucen (n, k) B dhaii iekcem.

[Mar 1. Ioctpoum JIC c nmeiicTBUSMU AJig pacno3HaBaHus U (HopMUPOBAHUS
BHYTPEHHETO IIPEJACTaBICHUS JICKCEM MOJISIBLHOTO si3bIka M (pUCYHOK 2.5).
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let or digit
add, gc
let +

out(1, z)

put(TI), out(4, z

N NN

gc \%V/ 8¢, OMt(z, 5)

A 4

out(2, 4)

out(2, 1) /
z20 +

null, add, look(TL)

//

gc, out(2, z)

=

Pucynok 2.5 — JluarpamMmma COCTOSIHHM C JEUCTBUAMU JIJIs1 MOJICJIBHOTO si3blka M

[ar 2. CocraBnsieM GyHKIUIO Scanner IS aHadu3a TEKCTa WCXOJHOMW Mpo-
rPaMMBlI:

function scanner: boolean;
var CS: (H,I, N, C,DV, O, V, ER);
begin gc; CS:=H,

repeat

17



case CS of
H: if CH=" ¢ then gc
else
if let then
begin
nill; add,
gc; CS:=1
end
else
if digit then
begin
B:=ord(CH)-ord(‘0’);
gc; CS'=N
end
else
if CH= ‘.’ then
begin
&g¢;
CS=DV
end
else
if CH="." then
begin
out(2,1);
CS=r
end
else
if CH="{" then
begin
gc; CS:=C
end
else CS:=0;
I if let or digit then
begin
add; gc
end
else begin
look(TW);
if z<>0 then
begin
out(1,z); CS:=H
end
else begin
put(T1);
out(4,z);
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CS:=H

end
end,
N: if digit then
begin
B:=10*B+ord(CH)-ord(‘0’);
gc
end
else begin
pul(TN);
out(3,z); CS:=H
end,
C: if CH="}’ then begin
gc; CS'=H
end
else if CH=".” then CS:=ER else gc;
DV if CH="=" then begin
gc; out(2,5);
CS=H
end
else begin
out(2,4); CS:=H
end,
O: begin
null; add; look(TL);
if z<>0 then begin
gc; out(2,z);
CS=H
end
else CS:=ER
end
end {case}

until (CS=V) or (CS=ER);
scanner:= CS=V
end,

2.4 CHHTAKCHYeCKHI aHAJIN3AaTOP NMPOrpPaMMbl

3amava cuHTaKcHuueckoro aHanuzaropa (CuA) - mpoBectu paz0op TEKCTa mpo-
IPaMMBbl, COIOCTABUB €r0 C 3TAJIOHOM, JaHHBIM B OIMCAaHUU s3bIKa. [|JIs CHHTaKcHuye-
CKOro pa3bopa MCHOJB3YIOTCS KOHTEKCTHO-CcBOOOaHBIe Tpammatuku (KC-
IrpaMMaTHKH).

OnuH u3 3¢ (PEKTUBHBIX METOJOB CHHTAKCHUYECKOTO aHajIu3a — METOJl PEeKyp-
CUBHOTO cIlycKa. B ocHOBe MeToja peKypCHBHOIO CIyCKa JIEKHUT JIEBOCTOPOHHMM
pazbop cTpoku si3bika. MIcXoaHON CeHTEeHIMaabHONW (OpMOM SIBIISICTCS HAdaJbHBIN
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CHUMBOJI TPAMMATHKH, a IeJIEBOM — 3aaHHasl CTpoKa si3bika. Ha kaxxaom mare paz0o-
pa MpaBWJIO TPAaMMaTHKU MPUMEHSETCS K CAMOMY JIEBOMY HETEpMHUHAIY CEHTEHIIUU.
JlaHHBII POIIECC COOTBETCTBYET MOCTPOEHUIO JIepeBa pazdopa UENOUYKH CBEPXY BHU3
(OT KOpHS K JTUCTBSIM).

IMpumep 2.8. [Jana rpammatuka G({a,b,c, L1},{S, 4, B}, P, S) c npaBunamu
P: )S—>A4ABLl; 2)A—a; 3)A—>cA; 4)B—>bA. Tpebyercs BBINOJHUTH

aHaJu3 CTPOKH cabca l.
JIeBOCTOpOHHUI BBIBOJI LIETIOYKHA UMEET BU/L;

S= AB 1= cAB 1= caB 1= cabA 1= cabcA 1= cabca 1 .

Hucxonsiee nepeBo pa3dopa LEernovYKy MpeCcTaBIeHO Ha PUCYHKE 2.6.

RS
ST

oflillc
<

Pucynok 2.6 — JlepeBo HUCXOAAIIEr0 pazdopa Henouku cabcal

Meroa peKkypcHUBHOTO CIyCcKa peaiu3yeT pa30op LIETOYKH CBEpPXY BHHU3 cClie-
OYIOIUM 00pa3oM. [[i1s Kaxa0ro HETEPMUHAIBLHOTO CUMBOJIA TPAMMATHKU CO3/1aeT-
csl CBOS IpoLeaypa, HocsAllash ero uMs. 3ajadya 3TON MpoLEeAyphl — HAaYMHASL C yKa-
3aHHOTO MECTa UCXOJHOMN LIETIOYKH, HAUTH MOALETIOUKY, KOTOPasi BBIBOJUTCS U3 3TO-
ro HerepMuHaina. Eciu Takylo MOALIETIOUKY CUMTATh HE yAaeTrcs, TO Mpolexypa 3a-
BEpIIIaCT CBOIO PabOTy BBHI30BOM MPOIEAYyphl 00pabOTKH OMMUOOK, KOTOpas BHIIACT
COOOIIIEHUE O TOM, YTO IIETI0YKA HE MPUHAIJICKUT A3BIKY TPAMMATHKH U OCTaHABIIH-
BaeT pa3dop. Ecinu moauenouky yaaiock HalTH, TO padoTa MpoLEIypbl CUUTAETCA
HOPMAJILHO 3aBEPIIEHHON U OCYLIECTBIISETCS BO3BPAT B TOUKY BbI30Ba. Teno Kaxkaoiu
TaKOW MPOIeAYyPhl COCTABISAETCS HEMOCPEACTBEHHO MO MPaBUJIaM BbIBOJIa COOTBETCT-
BYIOLIIEI0 HETEPMHUHAJIA, [IPU 3TOM TEPMHUHAJBl PACIIO3HAIOTCS CaMOM IIPOLELYPOH, a
HETEpPMHUHAJIAM COOTBETCTBYIOT BBI30BHI POLIEAYP, HOCIIIUX UX UMEHA.

Ipumep 2.9. [TocTporM CHUHTAKCUYECKUHN aHATU3ATOP METOJAOM PEKYPCUBHOTO
crycka Jisi rpaMmatuku G u3 npumepa 2.8.

Beenewm crenytonue 0003HauYCHUS:

1) CH — Tekymuii CHMBOJ UCXOAHOM CTPOKH;
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2) gc — mporienypa CYUTHIBAHUS 0YEPETHOTO CUMBOJIA UCXOAHON CTPOKH B Tie-
pemennyw CH,
3) Err - npouenypa o0pabOTKH OIIMOOK, BO3BPAILAIOIIAs [0 KOy COOTBETCT-
ByIOILIEE COOOIIEHHE 00 OMOKe.
C yderoMm BBeIEHHBIX 0003HAYCHMIA, MPOILETYPhl CHHTAKCHUECKOTO pa3dopa
OylyT UMETh BU]I.

procedure S;
begin

A; B;

if CH<>'1' then ERR
end,

procedure A;
begin
if CH="a’then gc
else if CH='c'
then begin
gc; A
end
else Err
end,

procedure B;
begin
if CH="b' then
begin
gc; B
end
else Err
end,

Teopema 2.1. locTaTo4yHbIe YCJA0BUS NIPUMEHUMOCTH METOAA PEKYPCUBHOI'0
CIyCKa

MeTo1 peKypCHBHOTO CIIyCKa MPUMEHHM K TpaMMaTHKE, €CIIU MpaBujia BBIBO-
Jla TPaMMATHKH UMCIOT OJIMH U3 CJICIYIONINX BUIOB:

1) A>a, tne ae(TUN)", 1 9TO ¢IMHCTBEHHOE MPABHIIO BBIBOAA JUIS ITOTO HE-
TEpMHUHAJIA;

Q) A—a oy | ay |...| anon, TOE a; €T ana xaxgoro i=1, 2,..., n; a;#a; 115 i#,
a;e(TUN)', T.e. ecim [is HeTepMUHaIa A HECKOJIBKO MPABHIT BBIBOJIA, TO OHH JJOJIK-
HbI HAYMHATHCS ¢ TEPMHUHAJIOB, IPUYEM 3TH TEPMHUHAIBI JOJIKHBI OBITh Pa3IMYHBIMH.

JlanHbIe TPEOOBAHMS SBJISIOTCS JIOCTATOYHBIMH, HO HE SIBJISIOTCS HEOOXOIU-
MBIMH. MOKHO TPHUMEHHTh 3KBHBAJICHTHBIC TIpeoOpa3oBanus KC-rpammaTuk, KOTO-
pBIe CIIOCOOCTBYIOT MIPHUBEICHUIO TPaMMAaTHKH K TpeOyeMOMy By, HO HE rapaHTH-
PYIOT €ro JoCTX)eHus (CM. 1abopaTtopHyto padoty Ne 4) /11/.
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[Ipn onucannu CHHTaKCcHCa SI3BIKOB IPOTPAMMHMPOBAHMS YACTO BCTPEYAKOTCSA
IIpaBUJIa, KOTOPBIE 3aJa0T IOCJIENOBATENBHOCTh OJHOTUIIHBIX KOHCTPYKLHM, OTHE-
JIEHHBIX APYT OT Apyra KakuM-1u0o pazaenureneM. OOmuil BUA TaKUX MPaBUIL:

L—a | a,L wnu B cokpaiennoit hopme L—a{,a}.

@opMaNIbHO 3J€Ch HE BBIMIOJHSAIOTCS YCIOBHUS METOJla PEKYPCUBHOIO CITYyCKa,
T.K. JIB€ QJIbTEPHATUBBI HAUMHAIOTCS OAMHAKOBBIMU TEPMUHAJIBHBIMUA cMBOJIaMu. Ho
€CJIM MPUHATH COTJIAIIEHUS, YTO B MOJOOHBIX CUTYyallUsX BHIOMpaeTcsa camasi IJTMHHAs
MOJILIETIOYKA, BHIBOJUMAS U3 HETEpMHHANA L, TO pa300p CTAHOBUTCS JAETEPMUHUPO-
BaHHBIM, U METOJI PEKYpPCHUBHOTO CITyCKa OyJeT NMPUMEHUM K JaHHOMY MPaBUITY
rpamMatiki. COOTBETCTBYIOIIAS IPABUITY Ipolieaypa OyAeT UMETh BUI:

procedure L;

begin
if CH<>’a’ then Err else gc;
while CH="," do
begin
&g¢;
if CH<>’a’ then Err
end
end,

Ipumep 2.10. [TocTporM CHUHTaKCMYECKUN aHAIU3ATOP METOJOM PEKYypPCHUB-
HOT'O CITyCKa JJIsl MOJIEJIBHOTO sA3bIKa M.

Bxox — chaiin iekcemM B YMCIOBOM IPEICTABICHUU.

Brixoa — 3akitoueHHe O CHHTAKCUYECKOW MPaBUIBHOCTU MPOTrpaMMbl UJIU CO-
oOmieHne 00 UMEIoLUXCS OINOKaX.

BBenem 0003HaueHHUS:

1) LEX — mepeMeHHas, coqiepkaiias TeKyIIyto JICKCEMY, CAUTaHHYIO U3 (paitia
JEKCEM;

2) gl — mpouenypa cUUTHIBaHUSI OYEPEIHOM JIeKCeMbl U3 (pailyia JekceM B me-
peMeHHyto LEX;

2) EQ(S) — noruueckas (pyHKIMs, TPOBEPSAIOIIAs, SIBISETCS JU TEKyIlas JeK-
cema LEX nexcemoit s S,

3) ID — noruyeckas (yHKIUS, TpoBepsitomias, sBisercs Jm LEX
UACHTU(PUKATOPOM,

4) NUM - nornueckasi GyHKIUs, IPOBEPSIOIIas, ABIseTcs U LEX 4UcioMm.

[Tpouenypsl, IPOBEPSIONINE BBHIMOIHEHUE MPABUII, ONMUCHIBAIOIINX SI3bIK M U
COCTABJISIFOIINE CUHTAKCUYECKUM aHaTTM3aTop, OyAyT UMETh CICAYIOIMIUNA BUI:

1) nns mpaBuna P— program D1 B.
procedure P;
begin
if EQ( program’) then gl else ERR,
D1;
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B;
if not EQ(‘.”) then ERR
end,

2) ns mpaswiia D1— var D{;D}
procedure D1,
begin
if EQ(‘var’) then gl else ERR;
D;
while EQ(‘;’) do
begin
gl; D
end
end,

3) nns ipaBunia D— I{,1}:(int | bool)
procedure D;
begin
I
while EQ(‘,”) do
begin
gl 1
end,
if EQ(°:’) then gl else ERR,
if EQ(‘int’) or EQ(‘bool’) then gl else ERR
end,
4) nna npasuna F— I|N|L|— F|(E)
procedure F;
begin
if ID or NUM or EQ(‘true’) or EQ(‘false’) then gl
else

fEQ(*=)
then begin
gl F
end
else
ifEO((")
then begin
gl E;
if EQ(“)’) then gl else ERR
end
else ERR

end,

AHAJIOTUYHO COCTABJISIIOTCS] OCTABIINECS MPOLETYPHI.
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2.5 CemaHTHYeCKHII AHAJIU3ATOP NPOTrPaAMMbI

B xoxe cemaHTHUYECKOro aHaiau3a MPOBEPSAIOTCS OTACIBbHBIE MPABWIIA 3AICH
MCXOJIHBIX IMPOTrpaMM, KOTopble He omuchiBaroTcs KC-rpammarukoi. OTu mpasuia
HOCSIT KOHTEKCTHO-3aBHCHUMBIA XapaKTep, X HA3bIBAIOT CEMAHTHUYECKUMH COTJallle-
HUSIMU WM KOHTEKCTHBIMU YCIIOBUSMH.

PaccmoTpum mpumep nocTpoeHusi cemaHThueckoro axanuszaropa (CeA) mns
nporpaMMsl Ha MoJieIbHOM si3bike M. CoOmtofieHre KOHTEKCTHBIX YCIOBUH IS SI3bI-
Ka M mpeanosiaraeT TpU TUIA IIPOBEPOK:

1) o6paboTka onMcaHui;

2) aHAJIU3 BBIPaKEHUM;

3) npoBepKa NpaBUILHOCTH ONIEPATOPOB.

B ontumuznpoBanHoMm Bapuante CuA u CeA coBMENIEHbI U OCYIIECTBISIOTCS
napauiensHo. [ToaTomy nponeaypsl CeA Oyaem BHeIpsiTh B paHee pa3paboTaHHBIC
npouenyps CHA.

Bxon: daitn nekceM B UUCIIOBOM MPEICTABICHUH.

Boixon: 3akitoueHne 0 ceMaHTUYECKOW MPaBUIIBHOCTH MPOTPaMMBbl MJTH O THIIE
0OHapyKEHHOU CEMaHTUYECKOU OITUOKH.

Oo0paboTka onucaHui

3anaya 0OpaOOTKUA OMHMCAHMM - MPOBEPUTH, BCE JIM NMEPEMEHHBIE MPOTrPAMMBI
OINKCaHbl MPABUJIBHO U TOJIBKO OAMH pa3. JTa 3ajada peuiaercs cleayromum olOpa-
30M.

Tabmuua wuaeHTU(UKATOPOB, BBEIECHHAs HA 3Tane JIEKCMYECKOro aHallu3a,
pacuupsiercs, npuoOperas Bua Taduuubl 2.1. Onucanue Tabauibl HASHTUPUKATOPOB
OyZeT UMEeTh BUJ:

type
tabid = record

id :String;
descrid :byte;
typid  string[4];
addrid :word
end,
var
TT: array|1.. n] of tabid,

Tabmuna 2.1 — Tabnuma nneatudukaropo Ha stane CeA

Homep | Unentuduxarop Onucan Tun Anpec
1 K | Int
2 Sum 0

[Tone «omucan» TaOIUIBI HAa dTare JIEKCHYSCKOrO0 aHAJIM3a 3aroJHACTCS HY-
JIEM, a TIPU IIPABUJIBHOM OINMCAHWHU MEPEMEHHBIX HA 3TAN€ CEMAHTUYECKOTO aHAJIN3a
3aMEHSAETCS €INHUIIEH.
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[Tpu BBIMOTHEHUU TPOIEAYPHl D BBOIUTCS CTEKOBasl MEPEMEHHAS-MAaCCHUB, B
KOTOPYIO 3aHOCUTCS KOHTposibHOE unciio 0. [To Mepe ycrnenHoro BBITIOJIHEHUS TIPO-
HeAyphl [ B CTEK 3aHOCATCS HOMEPA CUMTHIBAEMBIX U3 (haiijia JEeKCeM, 0l KOTOPBIMH
OHM 3amucaHbl B Tabmuile naeHTU(GUKaTopoB. Kak TOIBKO NPH CUYNTHIBAHUHU JICKCEM
BCTPEUAETCs JIEKCeMa «:», U3 CTeKa M3BIEKAIOTCA 3alMCAaHHBIE HOMEpAa U 10 HUM B
Tabyuile UACHTU(PUKATOPOB MpocTaBigeTcs | B moje «omucan» (K 3TOMYy MOMEHTY
TaM nokeH ObITh 0). Ecniu ouepeanas nmekcema OyaeT «int» win «booly, TO TOIMyTHO
B Ta0JIMIIE UJICHTU(DUKATOPOB TOJIE «TUID 3aMOJIHAETCS COOTBETCTBYIOIIUM THIIOM.

Ipumep 2.11. IlycTs pparmMeHT onucaHusi HA MOJCIBHOM SI3bIKE UMEET BHI:
var k, sum: int ... Torna coorBeTcTByOIIMi (parmeHt daina nekcem: (1, 2) (4, 1)
(2, 3) (4, 2)...ConepxuMoe CTeKa MPHU BBHIMOIHEHUH MPOILEAYyphl D MpeIcTaBlIeHO Ha
pucyHke 2.7.

Pucynok 2.7 — Conep:kumMoe CTEKa MPHU BBIIOJIHEHUH NPOLEypsI D

Jlns peanuzanuu 00pabOTKK ONMUCAHUN BBEAEM Clieqyrolue 0003HAuYeHUs Tie-
PEMEHHBIX U MIPOLETYP:

1) LEX — nepeMeHHas, XpaHslias 3HAYEHUE OYEPEIHOU JIEKCEMBI,
IpeICTaBIAIONIAs OO0 OAHOMEPHBII MacCUB pa3MEpPOM 2, T.€. IS JEKCeMbI (7, k)
LEX[1]=n, LEX[2]=k;

2) g/ — npouenypa CUATHIBaHUS OUEPETHOM JIEKCEMBI B IEpEMEHHYI0 LEX;

3) inst(]) - npoueaypa 3anucu B CTEK yucia /;

4) outst(l) — mponeypa BBIBOJ U3 CTEKa yncia /;

5) instl — npoueaypa 3aMucH B CTEK HOMEPA, MOJi KOTOPHIM JIEKCEMa XPaHUTCS B
Tabnuie uaeHTUPuKaTopos, T.e. inst(LEX[2]);

6) dec(t) - mporeaypa BBIBOJIa BCEX YHCENT M3 CTEKAa M BBI30Ba IPOIICAYPHI
decid(1, t);

7) decid(l, t) — nponeaypa IPOBEPKU M 3aMOJHEHUS TOJIS «OMUCAH» U «THUIDY
TaOIUIBI UACHTU(OUKATOPOB JJIS JIGKCEMBI C HOMEPOM / M THUTIA £.

[Ipouenypsl dec u decid nMeroT BUJL:

procedure decid ([:..; t....);

begin
if Tl|l].descrid =1 then ERR
else begin
TI[[].descrid: = 1,
TI[I).typid:= ¢
end
end,

procedure dec(t: ...);
begin
outst(l);
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while [<>0 do
begin
decid(l, 1);
outst(l)
end

end,

IIpaBuno u mpoueaypa D ¢ y4eTOM CEMaHTHUYECKUX MNPOBEPOK MPUHUMAKOT
BUJ:

D — <inst(0)> I <instl> {, I <instl> } : (int <dec(‘int’)> | bool <dec(‘bool’)>)

procedure D;
begin
inst(0);
I
instl;
while EQ(‘,”) do
begin
gl; I instl
end,;
if EQ(°:’) then gl else ERR,
if EQ(‘int’) then
begin
gl; dec(‘int’)
end
else
if EQ(‘bool’)
then
begin
gl; dec(‘bool’)
end
else ERR
end,

AHaJIu3 BbIPAaKEHUH

3ajaya aHanM3a BBIPAXKEHUH - MPOBEPUTH ONMCAHBI JIU IEPEMEHHBIE, BCTpPE-
YaroIIUecs B BEIPAKEHUSIX, U COOTBETCTBYIOT JIM THUIIbI ONIEPAHIOB APYT APYTY U TUILY
OTiepalyH.

OTH 3a7]auu pelarTces ciaeayomuM oopa3oM. BBoaurces Tabnuna AByMECTHBIX
onepanuii (Tabnuia 2.2) u CTeK, B KOTOPHIN B COOTBETCTBUU C pa300pPOM BhIpAKEHUS
E 3aH0CsTCA TMIIBI ONIEPAHAOB U 3HAK ornepauuu. Ilociae ceMaHTUYECKOW ITPOBEPKH B
CTEKE OCTaBJISIETCS TOJIBKO THII pe3yibTaTa onepauuu. B pesynabraTe pa3zdopa Bcero
BBIPAXKCHHSI B CTEKE OCTAC€TCS TUII 3TOTO BBIPAKCHHUS.

JIist peasii3anuu aHajin3a BBIPAXKEHUI BBEAEM Cleayrolne 0003HayeHus mpo-
ueayp U GyHKIUM:
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1) checkid - mponienypa, kotopas 1yist JekceMbl LEX, sBustomeiics naeHTudu-
KaTopoM, IpoBepsieT no Tabauie uaeHTudukatopos 77, ONMKUCaH JIU OH, U, €CITU OMH-
CaH, TO TIOMEIIAET €0 THII B CTEK;

2) checkop — npouenypa, BbIBOASINAS U3 CTEKa TUIbI ONEPaHAOB U 3HAK OIle-
pauuu, BhI3bIBAOIIAs Mpoleaypy gettype(op, tl, 2, f), mpoBepsitoias COOTBETCTBUE
TUIIOB U 3aIlMCHIBAIOIIAS B CTEK THII pe3yJibTaTa ONepaluu;

3) gettype(op, t1, 12, t) — mporieaypa, KoTopas 1o tadnuie onepauuit 7OP s
ofepalyy op BBIJAET THUI ¢ pe3yJbTaTa U TUIHI ¢1, 2 OnepaHioB;

4) checknot — porieypa IpOBEPKH TUIIA JIJIST OTHOMECTHOM OTepaIiuy «—».

Ta6muma 2.2 — ®parMeHT TabIUIBl IBYMECTHBIX oneparuid 7OP

Onepanus Tun 1 Tun 2 Tun pesynbrara
+ int int int
> int int bool

[IepeuncneHnble NpoLeaypbl UMEIOT CIEAYOIUN BUI:

procedure checkid,

begin
k:=LEX][2];
if Tl k].descrid = 0 then ERR;
inst(Tl[k].typid)

end,

procedure checkop;

begin
outst(top2); outst(op); outst(topl);
gettype(op, t1, 12, t);
if (top1<>tl) or (top2<>t2) then ERR,
inst(t)

end,

procedure checknot;
begin
outst(t);
if t<> bool then ERR,;
inst(t)
end,

[IpaBuna, onuchIBAIOIINE BBIPAXKEHUS sA3bIKa M, pacHIMpEeHHbIE MPOLETypaMU
CEMAaHTHUYECKOI0 aHAJIN3a, IPUHUMAIOT BH/I.

E— E1{(>|<|=)<instl> E1 <checkop>}

El—> T {(+|-]|v) <instl> T <checkop>}

T— F {(*|/]|A) <instl> F<checkop>}

F— I <checkid>| N<inst(‘int’)> | L <inst(‘bool’)>| —F <checknot>|(E)
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IMpumep 2.12. Jlano Beipakenue a+5*b. JlepeBo pazdbopa BeIpaKeHUS U JUHA-
MUKa COEPKUMOTO CTEKA MPEICTABIECHBI HA pUCYHKE 2.8.

1) |int |+ |int|* |int

2) |int |+ |int

Pucynok 2.8 — Ananu3 BelpaxeHus a+5*b
IIpoBepka NpaBUJIBLHOCTH ONIEPATOPOB

3a/1auu IPOBEPKH MPABHILHOCTH OTIEPATOPOB:

1) BBISICHUTD, BCE JTU TIEPEMEHHBIC, BCTPEYAIOIINECS B OTIEPAaTOPaX, OMMCAHBL;

2) yCTaHOBUTH COOTBETCTBHE TUIIOB B OTIEPATOPE MPUCBANBAHUS CIIEBA U CTIPa-
Ba OT CHMBOJIA «:=»;

3) ompenenuTh, SBISICTCS JIU BhIpaKeHHE E B omepaTopax YCIOBHUS W IHKJIA
OyJIEBBIM.

JlaHHbIC 3aayu pEmIaloTCs MyTEeM BKIIOYCHHS B MPaBUIIO S paHee pPaccMoT-
pPEHHOM Npouenypsl checkid, a Takke HOBBIX MPOLEAYP eqtype u eqbool, uMeromux
CIICIYIOLINMN BUL:

procedure eqtype,

begin

outst(12); outst(t1);
if t1<>12 then ERR
end,

procedure eqbool,
begin

outst(t);

if t<>bool then ERR

end,
[IpaBuno S ¢ yuetom npoueayp CeA npumer BUA:

S— I <checkid> = E <eqtype> | if E <eqbool> then § else S
while E <egbool> do S | write (E) | read (I <checkid>)
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2.6 I'enepanusi BHYTPEeHHEr 0 NpPeACTABJIEHUA MPOTPAMMBbI

Pesynbratom CHA OMKHO OBITH HEKOTOPOE BHYTPEHHEE MPE/ICTABICHUE HC-
XOJTHOM LENOYKH JIEKCEM, KOTOPOE OTPAKAET €€ CUHTAKCHUYECKYI0 CTPYKTYpy. lIpo-
rpamMMa B TaKOM BHJIE€ MOXET JIMOO TPAaHCIMPOBATHCA B OOBEKTHBIN KOJI, JTMOO WH-
TEPIPETUPOBATHCA.

Boigenstor cieayromue oOIIENPUHATBIE COCOObI BHYTPEHHETO MpeJCTaBie-
HUS IPOTPAMMBI:

1) nmoctdukcHas 3anuch;

2) MHOTOAJIPECHBIN KOJI C SIBHO HMEHYEMBIM PE3YJIbTATOM (TETpaibl);

3) MHOTOaJpeCcHBIN KOJI C HESIBHO UMEHYEMBIM PE3YyJIbTAaTOM (TPUAIbI);

4) CUHTaKCUYECKHE JACPEBbBS;

5) MamMHHBIE KOMaH]Ibl WU acCeMOJIEPHBIN KO/,

B kauecTBe s13bIKa 1715 IPEACTABICHUS IPOMEKYTOUYHOM MPOTrpaMMBbI BEIOEpEM
noctdukcHyto 3amuch — [IOJIN3 (monbckast ”HBEpCHAs 3aIUCh).

Ilepesoo 6 I1OJIHU3 svipadsicenuii

B I1OJIM3e onepanabl 3amucaHbl CJIEBA HAMPABO B MOPSAJKE HUCIOIb30BAHUS.
3HaKM ornepanuil cieAyroT TaKUM 00pa3oM, YTO 3HAKy OIepaluH HETOCPEICTBEHHO
IPEAIIECTBYIOT €0 ONEPaH/IbI.

Ipumep 2.13. JInsg BolpakeHuss B OObIYHOW (MHPHUKCHON 3amucu)
a*(b+c)-(d-e)/f TIOJIN3 6ynet umets BUn: abc+*de-f/-.

CrpaBeanuBsbl crneayronue GopMaabHbIE ONPEACTICHHUS.

Omnpenenenune 2.5. Eciu £ gBnseTcss eAMHCTBEHHBIM oriepanaoM, To 110JIA3
BBIPAXKEHUSA £ — 3TO 3TOT OINEpaAHLI.

Omnpenenenne 2.6. [10JIN3 Beipakenus E; 6 E,, rae 6 - 3Hak OMHApHOM oOr1e-

!’ !’ ! !
pauuu, £, u E, — onepansl ais 0, sBnsercs 3anuce £y Ey 6, rne Ey, Ey - [10JIN3

BbIpKE€HUH £ 1 £, COOTBETCTBEHHO.
Onpenenenue 2.7. [10OJIN3 Boipakenus: GF, rae € - 3HaK yHapHOU onepaiu,

a E — oniepany 6, eCTh 3aMuch EI’H, roe £ . ITOJIN3 BbipaxkeHus £.
Omnpenenenne 2.8. IIOJIN3 Beipakenus (E) ects [I0OJIN3 Boipaxkenust E.
llepesoo 6 [10JIU3 onepamopos

Kaxxnp1il onepaTop A3bIKa TPOrpaAMMHUPOBAHHSI MOKET OBITH MPEJCTABIEH KaK
n-MECTHAsl OIepanusl ¢ CEMaHTUKOM, COOTBETCTBYIOIIEH CEMAHTHUKE OIIEPaTOpA.
Omneparop npucsausanus /:=FE B [10JI13e 3anuceiBaercs:

IE:=,

TZI€ «:=» - IBYMECTHAas onepaunus,
I, E — oniepaHibl Onepanuy NprucBanuBaHUs;
[ — 03HavaeT, 4YTO ONEPaHIOM ONEPALHU «:=» SABIISIETCS aIpec NEPEMEHHON
1, a He ee 3HAUCHME.
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Ipumep 2.14. Oneparop x:=x+9 B I[IOJIN3e umeer Bua: x x 9 + :=.

Omnepartop mepexona B tepmunax I10JIM3a o3Hawaer, 4TO MpOUECC MHTEP-
OpeTanuy Heo0X0aAuMO NpoAoKuTh ¢ Toro 3nementa [1OJIM3a, koTopblil ykazaHn
KaK ONEpaH]i onepanuu nepexoja. YtoObl MOKHO OBUIO CChUIATHCS HA 3JEMEHTHI
[10JIN3a, Oynem cuuTaTh, 4YTO BCE OHU MPOHYMEPOBAHBI, HAUMHASA C €IUHUIIBI (Ha-
OpuUMep, IOCJIEe0BaTENbHbIE AJIEMEHThl OAHOMepHOoro maccusa). Ilycts I[1OJIN3
orepaTopa, HOMEUYEHHOT0 METKOM L, HAaUMHAEeTCsl ¢ HOMepa p, TOr/ia onepaTopy 6e3-
ycioBHoro niepexoa goto L B [IOJIM3e OyaeT cooTBETCTBOBAT:

p!, tne ! — onepanus Beioopa snementa [10JIM3a, HoMep KOTOPOro paBeH p.

YcaoBHbIl oneparop. BeeneM BCIIOMOraTelNbHYIO OINEPALMI0 — YCIOBHBIN
NePEX0/]1 «I0 JDKU» C CEMaHTHKOH if (not B) then goto L. T0o nByMecTHas oIeparusi ¢
onepanaamu B u L. O6o3nauum ee !F, Toraa B [I0OJIN3e ona Oynet 3anmuchiBaThCs:

B p \F, rae p — HoMep 35ieMeHTa, ¢ KoToporo HaunHaetcs [IOJIN3 onepatopa,
IIOMEYEHHOT'O METKOM L.

C  wWcrmonb30BaHWEM — BBEJACHHOW — OMNEpaldyd  YCJIOBHBIM  omepaTop
if B then S, else S, B [10JI13e Oynet 3anuchIBaThCS:

B p \F S, p,! S5, e p; — HOMep 3lieMeHTa, ¢ koToporo HaunHaercs [10JIN3
omeparopa S,, a p; — orepaTopa, CICIYIONMEro 3a YCIOBHBIM OMEPATOPOM.

IMpumep 2.15. ITIOJIN3 onepartopa if x>0 then x:=x+8 else x:=x-3 npeacraBiicH
B Ta0mmIe 2.3.

Tabnuua 2.3 — I1IOJIN3 oneparopa if

x| 8|+ | =18] ! | x| x| 3| -|:=

aekcema | x | 0 | > |13 | IF
1

HOMED 2131415 7181911011 ]12[13]14]15]16|17]18

AN 1=

Omneparop umkjaa. C yderoM BBEIEHHBIX OIEpaldil omepaTop IUKIa
while B do S B I10JIN3e Oyxaer 3anuchIBaThCs:

Bp 'FSp,!, roe p, — HOMep a5eMeHTa, ¢ kotoporo HaunHaercs [IOJIN3 BbI-
paxeHus B, a p; — ornepaTopa, CIeIyIOIIEro 3a JaHHbIM OIepaTOpPOM IHUKIIA.

OmnepaTtopsl BBoAa M BbIBOAA s13bIka M ogHoMecTHbIE. [IycTh R — 0003Haye-
HUE OIepaluu BBOJIa, a W — o0o3HaYeHHE OTepaIiuy BEIBOIA, ToTna oneparop read(l)
B [1OJI13e 3anumercs kak [ R, a onepatop write(E) — E W.

CocraBHoii onepartop begin Si; S,;...; Sy end B IIOJIN3e 3anuckiBaeTcs Kak
S185... S

IIpumep 2.16. TIOJIN3 oneparopa while n>3 do begin write(n*n-1); n:=n-1
end TipesicTaBlIeH B Tabsuiie 2.4.

Tabnuua 2.4 — I1OJIN3 oneparopa while

amekcema | n |3 |> |19 'Fln|ln|*|1|- W |n |n |1 |- |=]1 |!

Homep | 1121314 |5 |6|7|8[9]10]11]12]13]14[15|16]17|18]19
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CuHTaKCH4YeCKH yNpaBJsieMblid IepeBo/

Ha nmpaktuke CuA, CeA u reHepanys BHYTPEHHETO NPEACTABIEHUS MIPOTPaM-
MBI OCYIIECTBJISIETCS YacTO OJAHOBPEMEHHO. CHoco0 MOCTPOEHUs MPOMEXYTOUHOM
IPOrpaMMbl — CHHTAaKCUYECKHU YIIpaBiIseMblil IepeBoi. B ero ocHoBe JeXUT rpaMma-
TUKa ¢ AecTBusAMU. [lapamienbHo ¢ aHAIM30M UCXOHOM IIEMOYKH JIEKCEM OCYIIECT-
BJISIFOTCSL JICMCTBUSL IO T€HEpallMd BHYTPEHHETO MpPEACTaBICHMs Mporpammbl. s
ATOr0 rpaMMaTHKa JIOMOJIHAETCS BhI30BAMU COOTBETCTBYIOIIMX MPOLIETYP.

IMpumep 2.17. CoctraBum npoueaypsl nepeojga B [IOJIN3 nporpammel Ha M
A3BIKE.

[TOJIN3 nmpencraBnsieT co00il MacCHUB, KaXIbIA 3JIEMEHT KOTOPOTO SIBIISAETCS
napoii Buaa (n, k), rae n — Homep TabJIuUIbI IEKCeM, k — HOMEp JIEKCEMbI B TaOJIHIIE.
Pacmmpsiem Habop nexceM:

1) B Tabnuiy orpanuuurteneit godapisieM HoOBbie omepamnuu ! (18), !'F (19),
R (20), W (21);

2) st ccbuiok Ha Homepa sneMeHntoB [1OJIM3a BBenem HyseByr0 TaOJIHILY
aekceM, T.e. mapa (0, p) - 3To Jekcema, 0603Hauaromas p-wiii 3nemeHt B [10JIN3e;

3) 4TOoOBI paznuyaTh OINEpaHAbI-IEPEMEHHBIE U ONEpaHAbl-aJpeca NepeMeH-
HBIX, 0003HaYUM MEpEMEHHBIE KaK YETBEPTYIO TabIUILy JIEKCEM, a aJipeca — MATYIO.

Begewm crenytonue 0003HaueHUs MEPEMEHHBIX U MPOLIETYP:

1) P — nepeMeHHas—MacCHB, B KOTOPBIA pa3MelIaeTcsi TeHepupyemas IMpo-
rpamma;

2) free — mepemMeHHasl, XpaHsAIIasi HOMEpP MEPBOrO CBOOOJHOTO 3JIEMEHTa B
Maccuse P;

3) LEX — nepeMeHHas1, XpaHsas O4epeIHYIO JICKCEMY;

4) put _lex(LEX) — 3anuch o4epeHOM JieKceMbl B MaccuB P, T.e. P[free|:=LEX
U free:=free+1;

5) put [ —3anuck TeKyIIeil JIeKceMbl B MaccuB P;

6) put [5 — 3anuch TEKyIEH JEKCEMbl B MacCUB P ¢ U3MEHEHUEM YETBEPTOIO
KJacca JEKCEeM Ha MSATHIN;

7) put_op - 3amuch B MaccuB P 3Haka onepauuy, CYUTAHHOTO MpOLENypon
checkop;

8) make(k) - mpouenypa, popmupyrorias Jekcemy-meTky (0, k).

[IpaBuiia, ONMCHIBAIOIINE BBIPAKEHUS A3bIKA M, C yUETOM IEUCTBUN NEPEBOAA
B [1OJIN3 npuHUMarOT BUJ.

E > E1 {(>|<|=) <instl> E1 <checkop; put op >}
El1-> T {(+|-]|v) <instl> T <checkop; put_op >}
T—F {(*|/]|A) <instl> F<checkop; put op >}
F— I <checkid; put I> | N <inst(‘int’); put [> | L <inst(‘bool’); put [>|
—F <checknot; put_lex(‘—=")>| (E)
Oneparop nprCBavBaHWsI, TOTIOJTHCHHBIN TEHCTBUSAMU, TIPUMET BUL:

S— I <checkid; put 15> = E <eqtype; put_lex(‘:=")>

31



ITpu renepanuu 110JI13a BeipaxkeHUil U onepaTopa NPUCBAUBAHUS 3JIEMEHTHI
MaccuBa P 3amMchIBalOTCs nocienoBarenbHo. CeMaHTHKa yCIOBHOTO OIEpaTopa Ta-
KOBA, YTO 3HAYEHUS OINEPaHIOB AJIs olepanuil 0e3yClIOBHOIO Mepexoaa U mepexona
«T10 JDKW» B MOMEHT T€HEpaliM ellle He Hen3BeCcTHhI. [loaTomy HeoOxonumo 3aro-
MUHATh HOMEpA AJIEMEHTOB MaccuBa P, COOTBETCTBYIOLIMX JTHUM OIEpaHiaM, a 3a-
TEM, KOI'la CTaHyT U3BECTHBI UX 3HAYCHMSI, 3aII0JIHATH IIPOILYILEHHOE.

IIpaBuna yci0BHOTO OIlepaTopa M OIeparopa MUKIA IPUMYT BUL:

S— if E <egbool; pl:=free; free=freet+l; put lex(‘\F’)> then S
<p2:=free;, free:=freet+1; put lex(‘’); P[pl]:=make(free)> else S
<P[p2]:=make(free)>

S— while <p0:=free> E <egbool; pl.:=free; free:=free+1; put lex(‘!F’)>
do S <P[free]:=make(p0); put lex(‘!’); P|pl]:=make(free) >

[IpaBuiia onepaTopoB BBOJa U BbIBOJIA ¢ yueToM AeicTBuil 3amucu B [10JIN3
OyyT mpeoOpa3oBaHbl CICAYIOMIMM 00pa3oM:

S— write (E <put_lex(‘W’)>) | read (I <checkid; put I5; put lex(‘R’)>)
Yroos! B koHie [10JI13a 6b1a Touka, MpaBuiio P nepenuchiBaeTcs B BUC:
P—program D1 B <put lex(‘.)>.

Takum o06pa3oM, MOJIbCKass MHBEPCHAS 3alMCh OYMIIEHA OT BCEX CIYXKEOHBIX
CJIOB, KpOME frue W false; OT OrpaHMYUTENEH OCTAIOTCA TOJIBKO 3HAKU OIEpauui u
3HAKH «:=», «.».

2.7 AaTepnperaTop NporpaMmbl

3amuch nporpammel B hopme [TOJIN3a ynobna ais mocneayromieil uHTeprpe-
Tanuu (BBITIOJIHEHUS TTPOrpaMMbl) ¢ oMoIibio creka. Maccus [10JIM3a npocmatpu-
BAETCs OJIMH pa3 CJI€Ba HAIIPABO, IIPU ITOM:

1) ecniu ouepeanoit anement I1OJIN3a aBisiercss onepaHoM, TO €r0 3HAYCHUE
3aHOCST B CTEK;

2) ecnu oYepeaHOM AIEMEHT — OMepalusi, TO Ha «BEPXYIIKE» CTeKa HaXOIATCA
€e omnepaHbl, KOTOPbIE W3BIEKAIOTCS U3 CTEKA, HAJl HUMU BBITIOIHSIETCS COOTBETCT-
BYIOIIIAsl ONepalusi, pe3yabTaT KOTOPOU 3aHOCUTCS B CTEK;

3) uHTepmpeTanus MNpPOAOJDKAETCS 10 TeX IMOp, MoKa He OyAeT cuuTaHa u3
[1OJIN3a Touka, cTEeK MpU ITOM JIOJKEH OBITH MYCT.

IMpumep 2.18. Untepnperuporats [10JIN3 nporpamMmsl, 3a1aHHBIN TaOIUIICH
2.5 npu BBEJICHHOM 3HAYEHHUH d, PABHOM 7.

Tabmuua 2.5 — I1OJIM3 ncxo1HON IpOrpaMMbl

Jlexcema r 5 > 17 \F b

aq a : b a
m k) [(5,1)](2,20)|(4,1)]|(3,1)](2,16) | (0,17) | (2,19) | (5,1) | (4,1) | (3,2)

(2.8)

Howmep 1 2 3 4 5 6 7 8 9 10

11
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[Iponomxenne Tabauist 2.5 — [IOJIN3 ncxoaHoi MporpaMMbl

Jlexkcema | = b w 19 ! a w )
m k) [(2,5)](41)](2,21)](0,19) | (2,18) | (4,1) | (2,21) | (2,1)
Homep 12 13 14 15 16 17 18 19

[Ipouecc uHTEpHpeTaly NpoOrpaMMbl Ha MOAEIBHOM fA3bIKE M, 3aIMCaHHON B
dopme [10JIN3a, nokazan B Tabnuiie 2.6.

Tabnuna 2.6 — Xon untepnperanuu [10JIN3a nporpammsl

Texywuii Tabmuter
Cmex | anemenm Onepayusi IIEPEMEHHBIX
1IOJIH3a agpeca | 3HAYCHHUS
1)a 1) -
myCT 1 ajipec - B CTEK 2)b 2)-
1 ) U3BJICYb U3 CTEKA HOMEp AJIeMEHTa TalJu- l)a 1)7
1[I 3HAUCHUI U 3amucaTh 10 HEMY YHCIIO 7 2)b 2) -
IyCT 3 3HAYEHUE - B CTEK 1)a D7
2)b 2) -
I)a 1)7
7 4 3HAYEHUE - B CTEK 2)b 2)-
_ l)a 1)7
7;5 5 B CTEK — true, T.K. 7>5 2)b 2) -
1)a 1)7
true 6 METKa - B CTEK 2)b 2) -
true: 6 7 MEePEXO0/I, K CICAYIOIEMY JJIEMEHTY I)a 1)7
’ [1OJIN3a, T.K. ycI0BHUE UCTUHHO 2)b 2) -
MyCT 8 aZpec - B CTEK 1)a D7
2)b 2) -
. 1)a 1)7
2 9 3HAYEHUE NIEPEMEHHOM - B CTEK 2)b 2) -
_ l)a 1)7
2;7 10 YHCJIO - B CTEK 2)b 2) -
2-7.3 1 U3BJIEYb U3 CT€Ka 3 U 7 U IOMECTUTh B CTEK 1)a 1)7
> UX CyMMY 2)b 2) -
2- 10 12 IIPUCBOUTH BTOPOMY 3JIEMEHTY TaOJIULIBI I)a 1)7
’ 3HaueHuni yucio 10 2)b 2) 10
1)a 1)7
IyCT 13 3HA4YE€HUE — B CTEK 2)b 2) 10
10 14 BBIBECTH HA DKPAH YUCIIO U3 «BEPXYIIKHU 1)a 1)7
CTEKa» 2)b 2) 10

[Iponomxkenue Tabmuupl 2.6 — Xoa unrepnperanuu [10JIM3a nporpaMmMbl
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Te Ta0aubl
Cmex Ky Onepauuﬂ IMEPCMCHHBIX
a71eMeHm
T[1OJIH3a azpeca | 3HaYCHUs
1)a 1)7
IyCT 15 METKa — B CTEK b 2 10
nepexon k anementy [TOJIN3 ¢ Home- l)a 1)7
19 16
POM, U3BJIEKAEMBIM U3 BEPXYILIKH cTeka | 2)b 2) 10
IyCT 19 WHTEpIIpeTaLys 3aBeplicHa l)a )7
’ prpETAR P Mb | 2)10

IMpumep 2.19. I[Toctpoum unrepnperarop 11OJIM3a qs s3pika M.

Brenem cnenyromue 0603HaueHMs IpoLieayp U QyHKITUI:

1) addr(1) — pyukus, BbIAaronmas ajgpec sYEHKU, OTBEICHHON ISl XpaHCHHUS

JIEKCEMHEI /;

2) cont(A) — yHKIMS, BBIIAIONIAS COAEPKUMOE TUYEHKH C aipecoM A;
3) let(A, x) — mporieAypa 3aMucu B SIUEHUKY C aapecoM A 3HaYCHUS X;

4) inst(x) — mpoueaypa 3aMrch B CTEK 3HAYCHUS X;

5) outst(x) — mpolieypa CYUTHIBAHUS U3 CTEKA 3HAUYCHHUS X.

Teno unrepnperaropa [10JIM3a OyaeT uMeTh cleayomui BUI;

free:=1; {na nauano P}
repeat
LEX:=P|free]; {ouepeonas nexcema}
n:=LEX[1]; k:=LEX]2];
case n of
0: inst(k); {memxka - 6 cmex}
S:inst(addr(LEX)); {adpec - 6 cmexk}
1,3.,4: inst(cont(addr(LEX))); {3nauenue - ¢ cmex}
2: {3Hak onepayuu}
case k of
8{+}: begin outst(y); outst(x); inst(x+y) end,
9{-}: begin outst(y); outst(x); inst(x-y) end,
... {ananocuyno ona *, / u Opyeux onepayuil}
14{—=}: begin outst(x); inst(not x) end,
5{:=} begin outst(x); outst(A); let(A, x) end,
18{!}: begin outst(free); free:=free-1 end,
19{!F}: begin
outst(freel); outst(B);
if B=false then free:=freel-1;
end,
20{R}: begin outst(A); read(x); let(A, x) end,
21{W}: begin outst(x); write(x) end
end
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end
free:=free+1;
until (k=2) and (n=2);
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3 IlocTaHoBKa 3a1a4M K KypCOBOil padoTte

Pa3paboTtaTh KOMIUIATOP MOJEIBHOTO SI3bIKA, BBHITOJHUB CIEAYIOIINE JEHCT-
BUS.

1) B cooTBeTcTBMM ¢ HOMEPOM BapuaHTa COCTABUTH (POPMaJbHOE OINKUCAHUE
MOJENBHOTO S3bIKa TPOTPAMMHUPOBAHUS C IOMOUIBIO:

a) PBH®;

0) muarpamm Bupra;

B) (hOpMaJIbHBIX TPAaMMATHK.

2) Hamumcarp msTh COAEpKaTENIbHBIX MPUMEPOB MPOrPaMM, PACKPBIBAKOLIUX
OCOOEHHOCTH KOHCTPYKIMI y4eOHOro si3blka IPOrpaAMMHUPOBAHHS, OTPA3UB B ITUX
npuMepax Bce ero (yHKIHMOHATbHBIE BOZMOKHOCTH.

3) CoctaBuTh TaOIMIIBI JIGKCEM U TUArpaMMy COCTOSHUUM C JACUCTBUAMHM IS
pacno3HaBaHus U POPMUPOBAHUS JIEKCEM SI3bIKA.

4) Ilo guarpamMme ¢ AEHCTBUSAMH HamMcaTh (PYHKIUIO CKAaHUPOBAHMS TEKCTa
BXOJIHOM IIPOTPaMMbl HAa MOJIETIEHOM SI3BIKE.

5) Pa3paborath mporpaMMHOE CPElICTBO, peaju3ylollee JIGKCUYECKUN aHallu3
TEKCTa MIPOrpaMMbl Ha BXOJHOM SI3BIKE.

6) Peanu3oBaTh CUHTAKCUYECKUN aHATU3AaTOP TEKCTa MPOrpaMMbl HA MOJIENb-
HOM SI3bIKE€ METOJI0M PEKYPCUBHOT'O CITyCKa.

7) IlocTpouTh LIEMOYKY BBIBOJA U IEPEBO pa3zdopa MmpocTeiIiei nporpaMMbl Ha
MOJIEJIBHOM $SI3bIKE M3 HAYaJIbHOI'O CUMBOJIA TPAMMATHUKH.

8) JlonOoJHUTE CUHTAKCUYECKHHA aHAIM3aTOp NPOLENypaMH IPOBEPKH CEMaH-
TUYECKON MPaBUIBHOCTH MPOrPaMMbl Ha MOJEJIBHOM SI3bIKE B COOTBETCTBHM C KOH-
TEKCTHBIMU yCIIOBUSIMH BAIIEr0 BapHaHTA.

9) PacneuataTh mpumep Tabiull HACHTU(PUKATOPOB U ABYMECTHBIX OTEpAIHil.

10) [TokazaTh [TUHAMUKY U3MEHEHHUS COJECP>KMUMOTO CTEKa MPU CEMAHTHUYECKOM
aHaJIKM3€ IPOrpaMMbl Ha IPUMEPE OJJHOTO CUHTAKCUYECKU MPABUIILHOTO BBIPAYKEHHUS.

11) 3amucaTe mpaBuiia BbIBOJAa T'PAMMATHUKH C JEUCTBUSMHU IO MEPEBOIY B
[TOJIN3 nporpaMMbl Ha MOAEIBLHOM SI3BIKE.

12) [TonosHuTh pazpaboTaHHOE MPOTPAMMHOE CPEJICTBO MPOLIETyPAMHU, peaTu-
3YIOIIMMH T€HEpaIi0 BHYTPEHHETO MPEACTABICHHS BBEIEHHON MporpaMmbl B Qop-
me I10JIN3a.

13) Pa3zpaborars unrepmperatop [10JIM3a nporpaMMbl Ha MOJIETLHOM SI3BIKE.

14) CoctaBuTh HAOOpP KOHTPOJIBHBIX MPUMEPOB, IEMOHCTPUPYIOIINX

a) BCE BO3MOJKHBIE THIIbI JICKCUYECKUX, CHHTAKCUYECKUX W CEMAHTUYECKUX
OIIMOOK B ITpOrpamMmax Ha MOJEJIbHOM S3BIKE;

6) nepeBog B [IOJIN3 paznu4HbIX KOHCTPYKLIUN S3bIKA;

B) NPEJICTAaBUTh XOJI MHTEPIPETALUU CUHTAKCUYECKH W CEMaHTHUYECKHU Ipa-
BUJILHOM MPOTrpaMMBbl C TOMOUIBIO TaOIHIIBI.
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4 TpeOoBaHUS K COMEPKAHUIO KYPCOBOH PadoThI

KypcoBas pabota 105KHa UIMETh CIEAYIONIYIO0 CTPYKTYPY U COCTOSITh U3 pa3-
JIEJOB.

BBenenue

1 TTocranoBka 3agaumn

2 ®opmasnbHas MOJIETb 3aJ1auu

3 Cnenudukaliis OCHOBHBIX MPOIEAyp U GyHKIINN

3.1 Jlekcuueckuil aHamu3aTop

3.2 CUHTaKCUYECKU aHAIU3aTOP

3.3 CeMaHTHYECKHI aHAIU3ATOP

3.4 I'enepanusi BHYTPEHHETO IIPEACTABICHUS IPOrPaMMBI

3.5 NUHTepnperaTop nporpammbl

4 CTpyKTypHasi OpraHu3aIus JTaHHbIX

4.1 Cneuudukariust BXOJHBIX TaHHBIX

4.2 Crneundukarus BbIXOAHBIX JaHHBIX

5 PazpaboTka anroputma pelieHus 3a1aqu

5.1 YkpynHeHHas cxeMa aaropurMa IporpaMMHOIO CPeJICTBa

5.2 JleranbHas pa3paboTKa aJIrOPUTMOB OT/AEIBbHBIX MMO/3a/1a4

6 YcTaHOBKa U 3KCILTyaTalys MPOrpaMMHOIO CPEJICTBA

7 PaboTa ¢ mporpaMMHBIM CPEICTBOM

3akiroueHue

CnucoK UCIOIb30BaHHBIX HCTOYHUKOB

[Tpunoxenue A — TekcT mporpaMMsbl

[Ipunoxenue b — KoHTpoapHBI TpuMEp

BBenenue. Bo BBeneHUM KpaTKO ONMMCBHIBAETCA COCTOSIHME BOIIPOCA paspa-
OO0TKH KOMIUJISATOPOB, (OPMYJIUPYIOTCS LIEdb U 3a/ladyd KypCOBOM paboOThl, a TaKKe
aKTyaJbHOCTh U 0OOCHOBAHHOCTh UX PELICHUSI.

IMocranoBka 3apaum. [locTtaBneHHas mpemnojaBaTelieM 3ajiada pa3OoHBacTCs
Ha P MM0J3a7a4, KOTOPbIE HEOOXOIUMO PEIIUTh IS JOCTHKEHUS IENH KypCOBOM
paboTHI.

dopmasibHasE MoJeb 3aJ4a4yM. [[aHHBIN pa3fgen COACPKUT MOJOKEHUSA U3
Teopun (OPMATLHBIX S3BIKOB, TPAMMATHK M aBTOMATOB, JISKAIllUEe B OCHOBE pa3pa-
OOTKH KOMIWISITOPA MOJICITEHOTO SI3BIKA.

Crneunpukanuu OCHOBHBIX mnpoueayp M (QyHkumid. /[ng kaxnmon mpo-
TPaMMHOM €AUHUIIBI HEOOXOAUMO TMPECTaBUTh BXOJHBIC JaHHBIC, (PYHKIIMH, KOTO-
pbI€ BBITIOJIHSIOTCS, U PE3YJIbTaThl €€ paOOTHI.

Pa3padorka aaropurma peumieHus 3aaauu. Ha ocHoBe aHanm3a Bcex QPyHK-
IIUH, KOTOpbIE JOHKHO BBIMOJHATH MPOEKTHUPYEMOE MPOTPAMMHOE CPEJCTBO, HEOO-
XOJIMMO pa3paboTaTh U OMUCATH AJITOPUTM PEIIeHUs 3afadyd. B 3aBUCUMOCTH OT BbI-
IIOJTHEHMS WJIM HEBBINOJIHEHUS TEX WIM UHBIX YCIIOBUH, IIOKA3aTh NMOPSAAOK U IOCIIE-
JIOBATEJNILHOCTh PELIECHUS 3aa4y. JIOTMYeCKy0 CTPYKTypy NMPOrpaMMHOTO CPEACTBA
IIPEJACTABUTH C IOMOIIBIO YKPYITHEHHON CXEMBbI AJITOPUTMA.
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JeranbHas pa3padoTka aJropuTMOB OTAEJbHBIX MoA3aAa4. B sTom pas-
Jiese I0KHa ObITh MPEJCTaBIICHA JIOTHYECKas CTPYKTypa MOAyJeH U mpoueayp, co-
CTaBIIIONIMX JIaHHOE MPOTrpaMMHOE cpelncTBo. Jlns momaysed, KOTOpble HMEIOT
CJIO’KHYIO JIOTUYECKYIO CTPYKTYPY, OMMCAHUE MOXKET ObITh MILTIOCTPUPOBAHO CXEMOit
ajropuTMa.

CTpykTypHasi opranm3anusi JaHHbIX. B 3ToM paznene HE0OXOauMO OIuU-
caTh JaHHbIE, UCIIOJIb3YEMbIE B MPOIPAaMMHOM cpeACTBe ((aiiibl, MACCUBBI, U T.J.) UX
CTPYKTYpY, TUIIBI U T.J1. ECiii TaHHBIE UMEIOT CIOKHYIO CTPYKTYpPY, TO OITUCAHUE HE-
00X0JIUMO MOSICHATH I'paUUECKUMU CXEMaMHu.

YcraHoBka nporpaMMHoOro cpeacrsa. OnuchIBaloTCs BCe JCHCTBUSA, HEOO-
XOJIMMBIE Ui ycTaHoBKH mporpammHoro cpenctsa (IIC) na [I9BM. Takxke o0bewm,
3anuMaemblid I1C Ha j)XKeCTKOM MarHMTHOM JIUCKE, MHHUMAJbHBIH 00BEM ONEepaTHB-
HOW MamsITH, HEOOXOAMMBIN JIJISl €r0 SKCIUTyaTallud, U JPYTHe TEXHHUYECKUE XapaKTe-
PUCTUKH 000pYIOBAHMSL.

PaboTa ¢ mporpaMMHBIM CPeICTBOM. 371eCh TIOSCHSIETCS 0OpaIieHue K mpo-
rpamMMme, CIocoObl Mepelauyr yIpaBieHHUs, BBI30B MporpaMmbl U Jp. JlokHa OBITh
OMMCaHa MOCEO0BATEILHOCTh BBIMOJHEHUSI pabOThI, CPEACTBA 3alllMThI, pa3pado-
tanHble B JaHHOM [1IC, peakuus [1C Ha HEBepHbIE IEUCTBUS TTOIB30BATEIS.

3akiovenne. B 3aKi04eHNN NPUBOJIATCS OCHOBHBIE BBIBOBI U MEPCIIEKTU-
BbI JalibHENIIEr0 pa3BuTHs npeacrasieHHoro 11C.

CnMcoKk HCHOJIb30BAHHBIX MCTOYHHUKOB TIPEJICTABIsACT COOOW TepeyeHb
BCel IUTepaTyphl, KOTopas ObuTa ucnolsib3oBaHa mpu paszpadorke I[1C u odbopminennn
JTOKyMeHTaIMu Ha Hero. CIUCOK MCTOJIb30BAHHBIX UCTOYHUKOB (POPMHUPYETCSI B TOM
MOpsAZIKE, B KOTOPOM OBLIM CCHUIKM Ha HMCIOJIb30BAHHYIO JIUTEPATYpPY, C YKa3aHUEM
M3/1aTeNbCTBA, T'0Jla U3aHMs U KoJIndecTBa JUCTOB B KHUre coriacHo CTIT101-00.

Ipunoxkenus 10KkHBI conuepxarh TeKCT [IC, KOHTpOJIbHBIE U TECTOBBIE
npuMepsl, pe3yabTaTsl padotsl 11C.
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S UuauBuaAyaJdbHbIe BAPUAHTHI 3a1aHUS

Onepayuu azvixa (nepsas yugpa eapuanma) npedcmasieHvl 8 maoauyax 5.1 — 5.4.

Tabmuua 5.1 - Onepanuu rpyninbl «OTHOIICHUE)

CuHTaKCHC TPYNIIbI ONIEpALUi
Howmep (B mopsiiKe Cle0BaHUs: HEPABHO, PAaBHO, MEHbIIIE, MEHbIIIE WJIH PaBHO,
0o0Jb11Ie, 0O0JIBILIE WU PABHO)

1 <omepaluu_TrpyMNibl_OTHOHMIEHUS™>:: = <> |=|<|<=|>|>=

2 <omnepanuy_TPYyHmbl OTHOIICHUS>:: = |=|==|<|<=|>|>=

<omepauuu_rpynnbl_oTHomeHus>::= NE | EQ | LT | LE | GT | GE

Tabmuua 5.2 - Onepanyu rpynibl «CI0KEHUE

Homep CUHTaKCHUC TPYNIIbI ONepaui
(B MOpsIIKE CTIEIOBAHUS: CIOKECHHE, BEIUNTAHUE, TU3BIOHKIIHS)
1 <omnepaluu_TpyMIbl_CIOXKEHUs™>:: =+ |- | or
<ornepanuy TPynmbl CIOXKEHUsS™>:: =+ |- | ||
3 <omepary_TPYMIbl CIOXEHUs™:: = plus | min | or

Ta6numa 5.3 - Onepanuu rpynnbl «KyMHOXEHUE

Ho -
Ve CuHTaKCcHUC TPYNIIbI ONepaui
D (B MOpAJIKE CJICAOBAHUS: YMHOXKECHUE, JICJICHUE, KOHBIOHKIIHS)

1 | <omepainuu Tpynmnbl yMHOXeHUs™::=* | /| and

<omepaluu TPYIIbl_yMHOXKEHUs>™:: = * | /| &&

3 | <omepamuu Tpynmnbl yMHOXEHUs™::= mult | div | and

Ta6numa 5.4 - YHapHas ornepanus

Ho
Me CuHTaKcHC onepanuu

1 | <yHapHas onepauusr>::= not

<yHapHas_onepauus>::= !

3 | <yHapHasg omneparus>: =~

BripaxxeHus s3pIKa 3a1a10TCS IPaBUIIAMMU:

<BBIpaXX€HUE>::= <omnepaH;>{<onepauu_rpymnibl_OTHOLICHUS> <OomepaHa™}
<omepaHj>::= <cjaraeMoe> {<omnepaiuu TPYIIbl CIOKEHUSI> <cjaraemoe>}
<cnaraeMoe>::= <MHOXXUTEJIb> {<oIepaliyi TIPyIbl YMHOKEHUS™> <MHOXKUTEIb> }
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<MHOXXHTEJb>::= <UJEHTU(PUKATOP> | <UKCI0> | <JIOTUYECKasi KOHCTAHTa> |

<yHapHas_ormnepanus> <MHOXXUTEIb> | (BBIpaKECHUE™)

<YUCJI0~>: .= <IEJI0e> | <JIEUCTBUTEIILHOE>
<JIOTUYecKasl KOHCTaHTa>::= true | false

Ilpasuna, onpedensowue uoenmuguxamop, 6ykey u yugpy:

<unentudukarop>::= <Oyka> {<OykBa> | <tudpa>}
<oykBa>::=A|B|C|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|

UIVIWIX|Y|Z]a|blcld]elflglhliljlklllm|n]|o]|p
qlris|tlulviw|x|y|z

<muadpa>:=0|1]2]3|4]5|6]7|8]|9

IIpaBuiia, onpeaenstonue eible Yucia:

<uenoe>::= <IBOMYHOE> | <BOCbMEPUUHOE™> | <TECITHUYHOE™ |

<IIeCTHaAATCpHUIHOC>

<nBomyHoe>::= {/ 0|1/} (B|b)
<gocemepuunoe>::={/0|1]2|3[4|5|6|7/} (O] o)

<mecsatuuHoe>::= {/ <umppa>/} [D | d]

<mecTHaauaTepuyHoe>::= <uudppa> {<uuppa> |4 |B|C|D|E|F|a|b|

cldlelf; (H[h)

HpaBI/IHa, OIMKCBhIBAIOIINEC I[GIZCTBHTCJIBHBIC qucjia:

<IEUCTBUTEIbHOE™>::= <YUCJIOBas CTPOKa™> <IOPSIOK> |

[<ducnoBasi_cTpoka™>| . <4uCJIOBas_ CTPOKa> [MOPSIOK]

<4ucioBas_cTpoka>::= {/ <mudpa>/}
<mopsigox>::= ( E | e )[+ | -] <uucnoBas_ctpoka>

[IpaBuiia, onpenensomue CTPYKTypy mporpaMmsl (BTopas nudpa BapuaHra),
npe/cTaBlIeHbl B Tabauue S.5.

Ta6muma 5.5 — CtpykTypa nmporpaMmal

Howmep CtpyKTypa mporpamMmmsl
1 <mporpamma>::= program var <omucaHue> begin <omeparop> {; <omepa-
Top>} end.
2 <mporpamma>>::= «{» {/ (<onucanue> | <omeparop>) ;/} «}»
3 <mporpamma> = {/ (<onucanue> | <omepartop>) ( : | nepexoy ctpoku) /} end

[IpaBuiia, onpenensioniue pas3ies ONUCaHUsl MEPEMEHHBIX (TpeThsl nudpa Ba-
puaHTa), oka3aHsl B Tadmuue 5.6.
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Tabnuua 5.6 - CUHTaKCUC KOMaHI OIMMMCAHMS JaHHBIX

Howmep CuHTaKCcHC KOMaH/I OMUCAHMSI TAHHBIX
1 <omnmcaHue>::= {<uneHtudukatop> {, <ugeHtudbuxKaTop> } : <TUI> ;}
2 <omucanue>::= dim <uneHtuduxatop> {, <ugeHTUPUKATOP> } <THIT>
3 <ommcaHue>::= <Tum> <ugaeHTuuratop> { , <ugeHrtudukarop> }

Ilpasuna, onpedensrowue munvl OauHblx (Yvemeepmas yugpa eapuanma),

npeocmaenenvl 8 madbauye 5.7.

Tabmauia 5.7- Onucanue TUIIOB JaHHBIX

Howmep OnucaHue TUIIOB
(B mopsiAKe CIEOBAHMUS: IIEIbIN, TEUCTBUTEIbHBIN, JTOTUYECKUIN)
1 <tur>:= %! | $
2 <tur>::= integer | real | boolean
3 <tur>::= int | float | bool

IIpasuno, onpedensrowee onepamop npospammul (namas yugpa sapuanma,).

<onepaTop>::= <COCTaBHOII> | <npuCBauBaHUSI> | <yCIOBHBIII> |

<(puKcHpOBaHHOrO IMKJIa> | <yCJIOBHOI'O IHMKJIa> | <BBOJA> |
<BBbIBOJIa~>

CocraBHO# onepaTop onucaH B Tabnuie 5.8.

Tabnuma 5.8 - CHHTaKCHC COCTaBHOTO OIepaTopa

Howmep CuHTakcuc omnepaTtopa
1 <cocTaBHOI>::= <omepatop> { ( : | mepeBoa CTpOKH) <omepaTop> }
2 <cocTaBHOW>::= begin <omepatop> { ; <omepaTtop> } end
3 <cocTaBHOI>::= «{» <omeparop> { ; <omepaTtop> } «}»

Omnepatop npucBauBaHus onucaH B Tadnuie 5.9.

Tabmuua 5.9 - CuHTakcuc onepaTopa NpUCBaUBAHUS

Howmep OmnepaTop npucBavBaHUs
1 <MpHCBaWBaHUS>::= <UJEHTUPUKATOP> ass <BBIPAKCHHE™>
2 <MpUCBaMBaHUS>::= <UJICHTU(PHUKATOP> := <BBIPAKCHHE™>
3 <npucBauBaHus> ::= [ let | <uneHTU(UKATOp> = <BBIPAKECHHE™>

Orneparop yclIOBHOTO mepexoia 3aaad B Tadmuie 5.10.
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Ta6numa 5.10 - CuHTakcuc onepaTopa yCI0BHOIO mepexoaa

Howmep Omnepartop ycIOBHOTO Mepexoia
1 <yCIIOBHBIW>::= if <BBIpa)K€HUE> then <omepaTop> | else <omepatop>]
2 <yCJOBHBII>::= if (<BBIpaXKeHUE™>) <omnepatop> [else <omepaTop>]
3 <yCJIOBHBII>::= if <BbIpa)keHUE> then <omepaTop> [else <omepaTop>|
end else

Omnepatop 1uKiIa ¢ GUKCUPOBAHHBIM YKCIIOM MOBTOPEHUI OMUCAaH B TaOJIUILIE
5.11.

Tabnuma 5.11 - Cunrakcuc onepartopa IUKIa ¢ GUKCUPOBAHHBIM YHCIIOM I10-
BTOPEHUN

Howmep CuHTaKcuc oneparopa
1 <(puKCHpPOBAaHHOTO IHKIA>::= for <IPUCBAaUBAHUS> [0 <BBIpAXKEHUE™> dO
<oneparop>
) <(pukcupoBaHHOTO MHKIA>::= for <IPUCBAUBAHUSI> (0 <BBIpAXKECHUE™> [step
<BBIpAKECHHE™>| <omepaTrop> next
3 <(puKkcUpoBaHHOTO IUKJIa>::= for ( [<BbIpaxxeHue>] ; [<BbIpaxeHue>] ;
[<BbIpaxkeHue>] ) <omeparop>
VY coBHBIN onepaTop MUKiIa 3a7aH B Tabnuie 5.12.
Ta6nuia 5.12 - CuHTaKCHC YCIOBHOTO ONepaTopa IHUKa
Howmep CuHTaKcuc oneparopa
| <yCJIOBHOTO IMKJIa>::= while <BbIpaxkeHHe> do <omeparop>
2 <yCIJIOBHOTO IMKJa>::= while (<BbIpa’keHHe>) <olepaTrop>
3 <yCIIOBHOTO IMKJIa>::= do while <BblpaxkeHue> <omnepatop> loop
Omnepatop BBOJa onucad B Tadmune 5.13.
Tabnuna 5.13 - CunTakcuc oneparopa BBoAa
Howmep CuHTakcuc oneparopa
1 <BBOJ@>::= read (<upeHTUGUKATOP> {, <UACHTU(DUKATOP> })
2 <BBOJ@>::= readln unentudukarop {, <ugaeHtudukarop> }
3 <BBOJA>::= input (<unentudukarop> {mpoden <ugaeHTUPUKaTop>})
Omnepartop BeIBOJAA NpeACTaBieH B Tadaule S.14.
Tabnuna 5.14 - CunTakcuc oneparopa BbIBOJIa
Howmep CuHTakcuc oneparopa
1 <BBIBOJIA>::= Write (<BbIpaKEHUE™> {, <BBIpaxKeHUE> })
2 <BBIBOJIa>::= Writeln <BbIpaxkeHue> {, <BbIpaxKe€HUE> }
3 <BBIBOJIA>::= output (<BbIpaKeHHE> { mMpoOen <BbIpaXKeHue> })
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MHorocTpouHsle KOMMEHTapUU B Iporpamme (Iiecras nudpa BapuaHTa) OIl-
penenensl B Tabauue 5.15. NHauBHIyalbHbIE HOMEPA BAPUAHTOB MPEJICTABICHBI B

tabmune 5.16.

Tabmuua 5.15 — CuHTaKcuc MHOTOCTPOYHBIX KOMMEHTAPUER

Howmep IIpr3Hak Havyama KOMMEHTApHUs IIpr3HaKk KOHIITA KOMMEHTApUs

1 { ;

2 /* %/

3 (* *)

Tabmuua 5.16 — UHauBHtyanbHble HOMEPA BAPHAHTOB
Howmep Bapnanra Howmep 3amanus Howmep Bapnanra Howmep 3manus

1 111111 16 223122
2 122211 17 223322
3 113211 18 231123
4 113311 19 232223
5 121132 20 233323
6 121212 21 311111
7 123112 22 311211
8 123312 23 311311
9 131111 24 332211
10 132111 25 313311
11 211121 26 321122
12 213222 27 321222
13 213321 28 323122
14 221122 29 331133
15 222222 30 331233
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6 KoHTpoJsibHBbIE BONPOCHI IJIsl CAMOIIPOBEPKH

1) HazoBuTe OCHOBHBIE CIIOCOOBI OMUCAHUSI CHHTAKCHCA S3bIKOB MPOTpaMMHU-
pOBaHHs.

2) Haiite onpezeneHue nNoHATUs «hopmalibHas rpaMMaTHKa.

3) [lepeuncauTe OCHOBHBIE METACUMBOJIBI, HCTIONb3yeMbie B PEBH®.

4) N3obpasute rpadudeckue MpUMUTUBEI 1uarpamm Bupra.

5) Jaiite onpeaeneHue NOHATUIO KKOMITAIIATOPY.

6) Kaxaplil 11 KOMOWISATOP SIBASIETCA TPAHCIATOPOM?

7) HazoBute n3BecTHbie BaM KoMIUIUpyeMbI€ SI3bIKH IPOrPaMMUPOBAHMSL.

8) Ilepeuncnute OCHOBHBIC (DYHKIIUN KOMITUIISITOPA.

9) HazoBuTe 3Tanbl KOMIUISALINH.

10) OxapakTepusyiTe OOIIyI0 CXeMy paOOThl KOMIUIISTOPA.

11) Yro Ha3pIBaeTCS MPOXOI0OM KOMITUIISATOPA?

12) Yto Ha3bIBaeTCS JIEKCEMOM s3bIKa MPOTPaMMUPOBaHUs?

13) Kakue 3agaun BBIMOTHAET JIEKCUUECKUN aHATU3aTOP MPOTrpaMMBbI?

14) Kakoil TMn rpaMMaTuk Mo KiaccuduKanuu XOMCKOTO JIEKUT B OCHOBE
JIEKCUYECKOT0 aHAJIN3a ITPOTPaMMBbI?

15) IlepeuncianTe OCHOBHBIE TPYMIIBI JIEKCEM SI3BIKOB TPOIrPAMMHUPOBAHMUS.

16) Uto mpeacTaBisieT co00il 1uarpaMmma COCTOSIHUN ¢ AeHCTBUSAMU?

17) Pacckaxkure anroputm pazdopa nemnouek no JIC ¢ neicTBusmu.

18) CocraBbTe quarpaMMy COCTOSIHUU C JEUCTBUSIMH [ MOJIEIBHOTO SI3bIKA.

19) Hanummure QyHKIUIO CKaHUPOBAHMS TEKCTa MPOrPaMMbl HA MOJEIBHOM
si3pike 110 JIC ¢ peiicTBUSIMM.

20) KakoBO Ha3HaYeHHE CUHTAKCUYECKOTO aHAIN3aTOpa MPOrpaMMbl?

21) Kakoii Tun rpammaTuk mo kiaccuduxanuy XOMCKOTO JIEKUT B OCHOBE
CHHTaKCHUYECKOT0 aHaju3a NporpaMMbl?

22) B 4uem CyIlIHOCTb METO/1a PEKYPCUBHOTO CITycKa?

23) HazoBute HEOOXOAMMBIC YCIOBUS MPUMEHUMOCTH METOJIa PEKYPCUBHOIO
CITyCKa.

24) Kakue sxBuBanieHTHBIE TTpeobpazoBanus KC-rpammaTuk Bam n3BecTHbI?

25) Pacckaxkure ajaropuTM MOCTPOCHMS JIepeBa HUCXOJAIIEro pa3zbopa s
LEMOYEK TPAMMATHKHU.

26) Kaxoii BBIBOJ IIETTIOYKH TPAMMATHUKHU HA3bIBAETCS JIEBOCTOPOHHUM?

27) B uem 3axirovaercs cnenupuka CHHTAaKCUYECKH yIPaBIIIEMOro rmepeBoja?

28) Ilepeuncnure OCHOBHBIC 33/1a4l CEMAHTUYECKOTO aHaIU3aTopa.

29) IlpemnoxuTte OAWMH W3 BO3MOXHBIX CIIOCOOOB 00paOOTKM OMUCAHUU TMPO-
rpamMMBI.

30) 3anuiuTe CUHTAKCUYECKHE MPaBUIIa MOJCIBHOTO SI3bIKA, JOMOIHEHHBIC
npoLeIypaMHi CEMAHTHYECKOr0 aHAJIM3a MPOTPaMMBI.

31) JaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY H3BECTHBIX (hOPM BHYTPEHHETO
peACTaBICHUS MPOrPaMMBI.

32) 3anummute npaBwia nepeoja B [1OJIN3 BeipakeHuit 1 onepaTopoB MO-
JEIBHOTO A3bIKA.
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Ipuioxenue A
(obs13amenvHoe)
IIpumep odopmiieHHSI TUTYJIBHOTO JUCTA KYPCOBOH padoThI

MunuctepcTBO 00pa3oBanus 1 Hayku Poccuiickoit deneparuu

denepaabHOE areHTCTBO 00Pa30BAHUS

I'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BbICHIEI'O [TPO®ECCHOHAJIBHOI'O OBPA3SOBAHUS]
“OPEHBYPI'CKMU I'OCYAAPCTBEHHBIM YHUBEPCUTET”

®dakynbTeT UHPOPMALUOHHBIX TEXHOJIOTUN

Kadenpa nporpammuoro odecrieueHus: BHIYUCIUTEIbHON TEXHUKU
Y aBTOMAaTU3UPOBAHHBIX CUCTEM

KYPCOBAS PABOTA
(16 it)
10 TEOPHH SI3LIKOB MTPOTrPAMMUPOBAHMS M METOJIOB TPAHCISALIUU

Pa3zpaboTka KoMIUIATOpa MOJIEIBHOTO SI3bIKA
(16 it)
[TosicHuTenbHas 3amucka

oy OI'y 220400.5404.13 113

PykoBoauTenb paboThbl

HNmrakosa E.H.

" " 2004r.
Hcniomaurens
ctyaeHt rp. 011101
Kosanpuyk C.B.
" " 2004r.

OpenOypr 2004

Ipumeuanue — OcTanbHble HAIKUCH pa3MepoM 14 mr.
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Ipunoxenue b
(obs13amenvHoOe)
IIpaBuwia npucBoeHNs KJIACCH(PUKAITUOHHOTO KOa

X OXOXXX XX XX XX XXX

Koxa DpFﬂI—lI-IEEIL[[-]I-I-pEprﬂﬁOT"—]I-]I{ﬂ (roy OFY)—|7

Mubp coermansHocTH (190600, 060400 | 1.71.)

Koja pHaa JOKYMeEHTalHH

JHIUIOMHBIH [IpoeKT —1

MurrmomHast padota -2

HHrrnomHast pabora Ui HeTeXHHYe CKHX

CIIeLHAMBHO CTeH —3

KypcoroH ripoext— 4

Kypcoras pabora —5

PITP-6

YHPC -7

Petepar — 8

IIpakTHKa -9

XapaKTepHCTHKA TEM

bes yraszanuia—0

KoHctpykTopckas —1

TexHomorH4ecKasa —2

HccnenopaT elbCKasI — 3

KomOHHHpoRaHHasA — 4

T"ox |H3aaHHs paboThI

00 o3Ha4aeTcs ABYMSA [TOCTeJHHMH LHpaMH KaneHJapHOI O
roja, B KOTOPOM 3all[HI[aeTCsI IPOeKT (padota, pedepar)

TTopATKOBBIH HOMEP HCIIOMHHT €15,
BepeTcs No sKypHATY AaHHOH IPYTOILI, B KOTOPOM CITHCOK CTY/I€HTOR
TIPHBEIeH B aThaBHTHOM TTOpPSAKe

g p goKyMeHTa

113 —rmosiICHHTENTbHAS 3almHCcKa

O— oruer rio PI'P

Y— oryer 110 YHPC

P—pedepat

II —oT4eT 110 IIPAKTHEE

OO — 17151 HeTeXHHY eCKHX CTIeLHATBHOCTeH
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punoxenue B
(obs13amenvHoOe)
IIpumep odopmienns cogep:kaHusi KypcoBoi padoThl

Conep:xanue

| 2311501 (5) £ 1 (R UUT TP PPTPPRPPI 3
] TIOCTAHOBEKA BAIAUMT .. .ceneeneeeeeeee e e e e e e e e e et e e e e ee e e eeeneeennaees 4
2 @OPMATTBHAS MOJICITD 3ATIAUM. ..ceeeeeeeeeesnnnerrrrreeeeeeeesansannnnsnrereeeeseesnnnnnnsnens 5
3 Crieuudukalys OCHOBHBIX MPOLEAYP U QYHKITU] ....eeeeeeerieeeeeeivveeeenns 8
3.1 JICKCHUUECKUM QHATTABATOP .eeeeeeeeneenrrrrrreeeeeeeenaannennrreeeeesesesssnssnsssseeeeens 8
3.2 CHHTaKCUYECKUN QHATMBATOP ...uvvvvvrrrrereeeeeeeeninerrrreereeeeeeesssnsnnssseeseens 9
3.3 CeMaHTUUECKUM QHATTABATOP ...cceuverrrrrrrreeaeeeesannnrrreeeeeaeseesansnnnssseeees 10
3.4 I'enepanuu BHYTPEHHETO MPEACTABICHUS IPOTPAMMBL..................... 11
3.5 VIHTEPIIPETATOP MPOTPAMMBI ......eeeeiiiivieeeeeeeeeneeiiinrrreeeeeeeessnnnnnneneees 12
4 CTpyKTYpHAs OPTAHUBAMS JAHHBIX ....vvvvreeeeeniereeeeennaneeeeseannneeeessnnnees 13
4.1 CnetuuKkamusi BXOTHON HHOOPMAIIHH .......ccuvveeernrreeennreeeennreeeeneneens 13
4.2 Crneunukaius BbIXOTHON HHOOPMALIHH .......ceeeerrevrreeeeernerreeeeennnnnes 14
5 Pa3paboTKka airOpUTMa PEIICHUS 3ATAUM ... .uvvereeernerreeeeererrreeeennnnneeeens 15
5.1 YkpynHeHHas cxeMa anropurMa IporpaMMHOIO CPEJICTBA ............. 16
5.2 JleranbHas pa3paboTKa aJIrOPUTMOB OTAEIBHBIX MOA33/1aY ............. 18
6 YcTaHOBKa M 9KCIUTyaTalUsl IPOTPAMMHOTO CPEIICTBA ...ceeeuvveeenreennnns 20
7 PaboTa C MPOTPAMMHBIM CPEIACTBOM ....cceuveeeenrreernreeennreeesneeeesnneeeans 21
T )41 1 {01 ()3 1 (ST SUPPRP 24
CHIHCOK UCTIOTB30BAHHBIX HCTOUHMKOB. ...cceeruevirreeeanuirieeeeeaireeeesennaneneeess 25
[TpusioxkeHNE A — TEKCT MPOTPAMMBIL.......uvvvrreeeeeeeeriierrrreeeeaseeeesennnseeeees 26
[Tpunoxenne b — KOHTPOIBHBIN IPUMED .....eveeeernuiiiieeeeriiiieeeerieeeeeennne 31

Jlucr

2

48



6 AaropuT™M pelieHus 3a1a4u

VYKpynHEeHHasi cXxeMa aJlropuTMa MPOTPAMMHOTO CpECTBa MPEICTaB-
JIEHa Ha pUCYHKe 6.1.

YV

MCHIO

- 1 - Gaiin
IyHKTa > | 2 - Tpancuauus
3 - CnpaBka
4 - Brixon
1 - HoBwrit
BBIOOD 2 - OTKpBITh
1 nynkra /- ——J 3 - Coxpanurb
TOAIYHET 4 - Berxon

1 New

2
Open @

3

Save
4
®

1 - Kommusanus
2 TOJUTYHKT BHIOOp \ _ _ _ _ | 2 - UuTepnperanus
IYHKTa
1 + Prog B
3
Help @
: 4 Ommnoka

KOHeI[ 2 Inter @

Pucynok 6.1 — YkpynHeHHast cxeMa ajaropurma nporpaMMHOIO CpeCcTBa

Jluct
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puaoxenue I'
(o6s3amenvHOE)
IIpuMmep opopMiaeHUs1 NPHJIOKEHUH KYPCOBOM padoThI

IIpuioxkenue A
(o6s3amenvHoe)
KonTpoabHblii npuMep

PGSYJ'II)TaTbI pa6OTI>I JICKCHUYCCKOI'0 aHaJIn3aTopa IMpCaACTaBJICHBI HA

pucyHnke A.l.

2 [leKCHYECKHH aHanW3aTop
Tadnuua coysetHes cnoe (0] Tatmua pasgenqrenss (1) MoxooHeR TekcT PezyneTar aHaniza
0 - Eh albr & acurie (0.1 (3.0 [0.3] (1,01 (0.1] (1)
1 |DIM 1 | DIM b double (0.3101.01(0.1] (3.2 (0.3)(1.0]
- i DIM x double (07 13.3]10.3) (1.0] [0,1] [3.4]
2 |irteger 2 |. DIN n double Eﬁ% {é»%ﬁﬁ% %ﬂ ﬁ‘é} Hg%
3 | double 3 | M (3.0 (1.5 (2.0 (1.0) (3,11 1 )
VIl P (320,00 (3.3 1161 [1.4] (3.0
4_ boolean 4_[ re‘_a?':e; (13 (2115 1.8 [2.1][1.0)
& |begin 5 ) i (012] [1.4) (3.3) (1.15] (3.3]
—- = T (L] (321 1.12] [2.4]11.5)
e | i b D e B (0,15) [1.4) (3:3] [1.15) (3.3) [1.9)
= liren = 1. while (m * m = x + e) or (w * wl(32)(114](3.4] (1.5 1.0 [0.11]
|- - do begin [0.5] (1,07 [0,6) [2.2]1[1.15] [3,3]
8 |else 8 |« ifm*m>xthenb :=m M1 320 [0.7) (3111161 (3.3]
El—f 9— else a 1= mw; [1.0][0.8) [2.001.E] [3.3][1.3)
" | S| miceew sz (1.0)(3.3] [1.8) [1.4] (30) [1.13)
Tofim 2 Ta 3 end (31015 LB 2] (1,01 [0.0]
A0AHUE HHCen A0MHL A O EHT HPHESTOROE riteim) [1 ,D] [D_,1 4] [-I ?4] [3?3] [1 ?5] [-l ,D]
d L end [D,D]
1 |2 1 |b

2 |«

3 |m

4 e

a | >
PES':I.I'IbTaTbI dHan-za
MNexcHyeck il aHaKs YonewHo ZaseplleH
PucyHnok A.l — BeixoaHble TaHHBIE JIEKCUYECKOTO aHAIU3aTOPa
Jluct
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Hpuaoxenue b
(obs3amenvHoe)
TexcT mporpaMmmbl

la.h

#include <grids.hpp>
#include <fstream.h>
#include <string.h>
#include <vector>
#include <string>

using std::string;
using std::vector;

// CTPYKTYpa, OIMCHIBAIOIIAS JIEKCEMY
struct par{

long n; // HOMep TaOIHIIBI

long k; // Homep B Tabmwie

¥

typedef vector<string> wordtable;

typedef vector<par> parvec;

// COCTOSIHUS TMarpaMMbl

enum states {SH, // Hauano
SI, // npenTudukarop
SN, // uncno (no Toukm)
SND, // npoOHast yacTh
SNS, // 3HaK opsika
SNP, // mopsimox
SO, // orpaHu4nTENH
SC, // kommeHTapwHii
SL, // <
SG, // >
SS, //:
SDT, //.
SER, // omnbka
SV}; // Bexon

class LA;

// k;macc ckaHep
class Scanner{
public:
LA * A; // cBA3aHHBIN JEKCHUYECKUI aHa-
JIM3aTop
string instr; / BXOHas CTPOKa C MCXOJHBIM
TEKCTOM
unsigned long pos; // mo3umnus B CTpoke
long z; // HalineHHast O3UIKS B TAOIHMLIE
long errcode; // kox omuOKu
char cur; // Texymuii cHMBOI
string S; // cTpoka, hopMUpyrOIIas JIEKCEMY
states State; / cocTosiHUE TMarpaMMbl

int Scan(); // MeToa-ckaHep
char gc(){ // cauTpIBaHmE CIIEQYIOMIETO CUMBOIIA
if (pos >= instr.size()){
State = SV;
return cur;

}

return (cur = instr[pos++]);

bool letter(){ // mpoBepka cuMBoJIa Ha OYKBY
return isalpha(cur);

bool digit(){ / npoBepka cuMBoa Ha UPPY
return isdigit(cur);
i
long look(wordtable * t); // mouck nexcems! S B
Tabmume t
long put(wordtable * t){ // momereHue nexceMsl
B TabIHILy
z = look(t);
if (z>=0)
return z;
t->push_back(S);
return (z = (t->size() - 1));
}
void out(long n, long z);

|5

// KIacc JTEKCHYCCKHIA aHATU3aTOP
class LA{
public:

wordtable R; // Tabnmuua ciyxeOHBIX CII0B
wordtable D; // Tabnuna pazaenutencit
wordtable I; // Tabnuna uaeHTHHUKATOPOB
wordtable N; // Tabnuma yrcen
parvec res; // BEKTOp Hap 4YHCEN - Pe3yJbTaT

JIEKCUYECKOTO aHAITN3a

Scanner S; // ckarep
void InTables(char *fname); / BBo Tabmi R 1
D u3 daiina
void OutTable(TStringGrid * G, wordtable * X);
// BeIBOI TabaMIb! B StringGrid
int Scan(string s); / ckaHupoBaHUE
string ErrorMsg(int code); // cooOmienne 00
omuoOKe Mo KOy
string GetResult(); / cdopmupoBaTs pe3yabTaT
B BUJIE CTPOKH
void OutTables(char *fname); // BBIBOX
tabmur [ u N B daiin
void OutResult(char *fname); // BbIBOX
pe3ynbrara B haitn

¥
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la.cpp

#include "la.h"

// IepeBoJl CTPOKH B HIXKHUH PETHCTP
void tolower(string &s){
for (unsigned long i = 0; i < s.length(); i++)
s[i] = tolower(s[i]);
H

int Scanner::Scan(){
part;
pos =0;
State = SH;
errcode = 0;
ge();
while(State |= SV && State != SER){
while(State !'= SV && cur = 'n' &&
isspace(cur))
ge();
if (State == SV)
break;
if (letter()){ // OyxBa
State = SI;
S = cur;
for(ge(); State != SV && (letter() ||
digit()); ge())
S += cur;
/ltolower(S);
look(&A->R);
if (z>=0)
out(0, z);
else {
put(&A->1);
out(3, z);

}
} else if (digit()){ //ancno
State = SN;
S = cur;
for(ge(); State != SV && (digit() ||
strchr("ABCDEFabcdef", cur)); gc())
S += cur;
if (strchr("HhDdOoBb", cur)){
S += cur;
ge();
} else if (cur =="."){ // npoOHas 4acTh
State = SND;
S += cur;
for(gc(); State != SV && digit(); gc())
S += cur;
if (cur =="¢' || cur =="E"){ // mopsmox
S += cur;
ge();
State = SNS;
if (cur =="+'|| cur =="-"){
S += cur;
ge();
H

State = SNP;
for(; State 1= SV && digit(); gc())
S += cur;

H
} else if ((digit() || cur =="+'|| cur == ") &&
(S[S.length() - 1] =="¢' || S[S.length() - 1] =="E"){ //
MOPSIIOK
State = SNP;
for(ge(); State != SV && digit(); gc())
S +=cur;

put(&A->N);
out(2, z);
} else if (cur == "{"){ // xommeHTapuit
State = SC;
for(gc(); State != SV && cur !="}'"; gc());
if (State == SV){
errcode = 1;
break;
b
ge();
}else if (cur=="<){// <<=<>
State = SL;
gc();
if (cur =="='"|| cur == ">"){
S = u<u;
S += cur;
ge();
}
else
S = vv<n;
look(&A->D);
out(1, z);
} else if (cur ==">"){ // >>=
State = SG;
gc();
if (cur =="="){
S = u>:n;

gc();

else
S=">n
look(&A->D);
out(1, z);
}elseif (cur=""){//::=
State = SS;
ge();
if (cur =="="){
S=":="
ge();

else

S = n:n;
look(&A->D);
out(1, z);
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