MIHICTEPCTBO OCBITH I HAYKW YKPATHU

HALIIOHAJIbHAM TEXHIYHUI YHIBEPCUTET YKPATHU
«KATBCHKUWM MOJITEXHIYHUM IHCTUTY T imeni ITOPS
CIKOPCBKOI'O»

0O.1. Mapuenko, O.0. Map4yenko

OCHOBHU NTPOEKTYBAHHA
TPAHCJIATOPIB

IHCTPYKIIi TA 3ABJIAHHS 10 BAKOHAHHS
JABOPATOPHUX POBIT TA PI'P

Pexomenoosarno Memoouunoro paooro KIII im. leops Cikopcvkozo Ak
HAaBYaNbHUL NOCIOHUK O/ 3000y6a4ie cmyneHst 6akaiaepa 3a 0C8imHbo-npo-
ecitinoio npoepamoro niocomosku bakanaspie cneyiarvbrocmi 123 —
«Komn’romepna inoicenepisny

Kuis
KIII im. Irops Cikopcekoro

2021



Periensenr: 3aboromusn T.M., xaHj. TeXH. HAyK, NOIEHT, AOIEHT,
KIII im. Iropsa Cikopcekoro

BiamosigansHui

pelakTop: Opnosa M.M., kaHa. TEXH. HAYK, TOIEHT, TOTICHT

I'pugh naoarno Memoouunoro padoro KIII im. Ieops Cikopcokoeo (npomoxon Ne 2 6io 09.12.2021p.)
3a nodannam Buenoi paou paxynememy npuxiaonoi mamemamuxu (npomokon Ne2 6io
27.09.2021p.)

EnextpoHHe Mepe)xHe HaBuaibHE BUIAHHS

Mapuenxo Onexcandp lsanosuy, KaHJ. TeXH. HAYK, JOICHT
Mapuenxo Onexciti Onexcanopogut, aCUCTEHT

OCHOBMU ITPOEKTYBAHHS TPAHCJIAATOPIB
IHCTPYKIIII TA 3ABJAHHSI 1O BAKOHAHHS
JIABOPATOPHUX POBIT TA PI'P

OCHOBM TIPOEKTYBaHHS TPaHCIATOPIB: [HCTPYKIii Ta 3aBHaHHS /IO
BUKOHaHHs TabopaTtopHux pooit Ta PI'P 3 muctmmnian «OCHOBU Tpoek-
TyBaHHS TpaHCIATOPiB» : [EnexkrpoHHmit pecypc] : HaB4. mocil. mis
ctya. cnemiansHocTi 123 — «Komm’totepna imxkenepisty / O. L
Mapuenko, O. O. Mapuenko ; KIII im. Irops Cikopcbkoro. —
Enexkrponni texcropi nmani (1 daiim: 1,08 Mo6aiit). — Kuis : KIII im.
Irops Cikopcbkoro, 2021. — 118 c.

Hapuanbauit TOCIOHUK pO3p0o0IEHO ISt O3HAMOMIICHHS CTY/ICHTIB i3 3a-
BAAHHAMH JHCUUILTIHU «OCHOBH MPOEKTYBaHHA TpaHCIATOpiB». HaBuanpHuid
MOCIOHMK ~ MICTUTh  iH(OpMAIif0 0 BHKOHAHHS IIPOEKTIB  MpOTrpam
nmabopaTOpHUX pOOIT Ta PO3PaxyHKOBO-TpadigHOi POOOTH, siKa BKIFOYAE
MOCTaHOBKY 3aBJIaHHS ISl KOXKHOI poOOTH, HEOOXiHI TEOPETHYHI BiJIOMOCTI,
BUMOTH JI0 IIPOEKTIB IPO-Tpam, L0 MOBUHHI PO3POOUTH CTYICHTH, BKa3iBKHU 110
odopMIIeHHS 3BITY Ta Te-CTYBaHHS PO3POOJICHHUX aJrOPUTMIB 1 BIANOBIAHUX iM
Iporpam, BapiaHTH iHIW-BiqyalbHUX 3aBIaHb, a TAKOXK HaBEIEHI KOHTPOJBHI
MUTAHHS U1 MATOTOBKH JI0 3aXUCTY JJa0OpAaTOPHUX POOIT.

Hapuanpanii mociOHUK MpH3HAYCHUN IJIs CTYACHTIB O9HOI (hopMU HaB-
YyaHHsI 3a crewiaibHicTio 123 — «Komm’toTepHa iHXeHepis» (akyJIbTeTy MpuK-
nanHoi matemaruku KIII im. Iropst Cikopebkoro.

© 0O.1. Mapuenko, O.0. Mapuenko, 2012 — 2021
© KIII im. Iropst Cikopcwroro, 2021



3MICT

] I 3
3ArAlbHI BAMOI'n 10 TECTIB TA TECTYBAHHAL......................... 6

NABOPATOPHA POBOTA Ne1 «PO3POBKA NEKCUYHOIO
AHATISATOPAY.....eoeieiiniecin s 9

PO3PAXYHKOBO-TPA®IYHA POBOTA «PO3POBKA
CUHTAKCUYHOIO AHAJTIIBATOPAY......ctricmrrirserrssnnsssssensssmnessnsas 29

NABOPATOPHA POBOTA Ne2 «PO3POBEKA TEHEPATOPA KOOY»
36

OOMNATOK 1. BAPIAHTU TPAMATUK OANA IHANBIOYANIbHUX

BABOAHD........ciiirtci s 57
OONATOK 2. TPAMATUKA MOBW SIGNAL [7]......cccecvmeiiinccnnnnnnnns 112
CNUCOK PEKOMEHOOBAHOI JUTEPATYPM. ......ccoereererererersenaens 117




BCTYII

Jucnunnina «OCHOBH IPOEKTYBAaHHS TPAHCISITOPIB» € CIeLiallb-
HOIO HOPMAaTHUBHOIO TUCLHUIUTIHOIO y 3arajbHii CXeMi alropuTMIidHOI i
MPOTrpaMiCTChKOi MIATOTOBKM OakanaBpiB 3a chemianbHicTIO 123 —
«Komm’totepHa iHkeHepis». BuBYeHHIO 1€l AWCIUIUIIHA TIOBHHHI
nepe-ayBatd  gucuuiuiing  "CTpYKTypd [JNaHHX Ta aiuroputMu',
"I[Iporpamy-Banns" Ta “Cucremne mporpamysaHHs". Ll mucrururina
3a0e3rnevye BH-BUSHHS IUCIHILIIH ,,ApXiTeKTypa KOMI'IOTEpiB” Ta
,»ABTOMAaTH3aILlisl TPOCKTYBaHHS KOMIT'IOTEpPHUX CHCTeM’ 1 TpU3HaueHa
JUIS. BUBYCHHSI OC-HOB (POpMaJIbHUX I'paMaTHK, a TaKOX MPHUHIUIIB Ta
KOHIIETIIIIH, SKi TIOK-JTaJieHi B OCHOBY IPOEKTYBaHHS TPAaHCISTOPIB,
30KpeMa iX  CKJIaJOBUX Ya-CTHUH: JIGKCHYHUX  aHali3aTo-piB,
CHHTaKCHYHUX aHAJI3aTOPIB Ta TeHEPa-TOPIB KOIY.

Lk ceMecTpOBHX 3aBlaHb CKIAJAa€ThCS 3 JBOX KOMIUICKCHUX
J1a-00paTOpHUX POOIT PO3POOHUIILKOTO XapaKTepy Ta PO3PaXyHKOBO-
rpadi-yHoi poOOTH 1 NpU3HAUCHUHN IS TOKPUTTS MPAKTUYHOT YACTUHH
Jucuu-TiHd «OCHOBY MPOEKTYBaHHS TPAHCISTOPIBY.

Po0oTu 103BOJSAIOTH OTPUMATH NPAKTUYHUN AOCBIA Ta HABUYKH 3
PO3pOOKH JEKCUYHUX aHAJi3aTOpiB, CHHTAKCHYHUX aHaNi3aToOpiB Ta re-
HEPaTopiB KoY.

[adopmanis 10 K0XKHOT poOOTH BKITIOYAE:

MOCTAaHOBKY 3aBJaHHS Ta BUMOTH JI0 aITOPUTMIB Ta IIPOrpam,

110 MIOBUHHI PO3POOUTH CTYyACHTH;
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0 BKa3iBk# 10 0(OPMIICHHS 3BITYy Ta TECTYBaHHS pO3POOIEHUX
nporpam;

1 MeTou4HI BKa3iBKU Ta/ab0 0a30BUi TECOPETHUHUN MaTepial,
HeoOX11Hi i1 BAKOHAHHS POOIT;

5888 KOHTPOJIBHI MTUTAHHS I CAMOKOHTPOITIO Ta
T ATOTOBKH [0 3a-

XHCTY poOOoTH;

0 BapiaHTH IHIWBITyaTbHUX 3aBIAHb.
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3AT'AJIBHI BUMOT'H
10 MTPOT'PAM JIABOPATOPHUX POBIT TA PI'P

Po3podka nporpam JaGoparopHux podiT Ta po3paxyHKoBo-rpa-QiuHoi
po6oTH MoBUHHA 6YTH BUKOHaHA MOBOI0 C|C++, ocki-
JBKU TPAHCISITOPH HAJIEXKaTh JI0 KAaTETropii «CUCTEMHE MpOTrpamMHe
3a0e3MevYeHHs», a OCHOBHOIO MOBOKO CHCTEMHOTO TPOTpaMyBaHHS

ne-paxro € moBa C/C++,

[Ipodeciiinuii TpaHCAATOP MOBUHEH MPAIFOBATH MAKCUMAJIBHO IIIBUIIKO

HACKIJIBKH 1€ MOXKIIMBO JOCATHYTH MPH po3poOiti. Tomy:

3a00pOHEHO BUKOPHCTOBYBATH OyAb-sKi 0i01ioTeuHi 3acoou
POGOTH 3 peryJsipHUMH BUPAa3aMHu;

KOKeH CHMBOJI BXiIHOT MporpaMm Ha MOBi BUCOKOTO PiBHS MO-BHHEH
yuTatucs i3 ¢Qaiity i o0podaioBaTuca y TpaHCJAATOPi piBHO
onuH pa3 i He Oidbmie: TOOTO, YWTaHHS 13 BXIgHOTO Qaiiry
JekcuyHuM aHaizatopoM (JIA) TMOBUHHO BHKOHYBATHCS BUHST-
KOBO IOCHMMBOJIbHO, Biipa3y MOBMHHO NpUKAMAaTHCA PIlIEHHS aB-
TomMaroMm JIA, 110 3 UM CUMBOJIOM pOOUTH, 1 OijIblle TIOBEP-HEHHS
JIO YNTaHHS/00pOOKH IIbOT0 CUMBOJIA HE TIOBUHHO OYTH;

3a00pOHEHO BUKOPHCTOBYBAaTH 0i0sioTexn pyHkuiii ais 00-

PoOKHU psAAKIB (TOIIYK Y PSAKY, BUAUICHHS HiAPSIKIB TOLIO).
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0 Backend nadoparopuux po6it Ta PI'P (T0o0TO anropurmiyHa yac-
THHA JIGKCHYHOTO aHaji3aTopa, CHHTAKCHYHOTO aHaji3aTropa Ta re-
HepaTopa KOJy) TOBHHEH OyTHM CTPOro BigoKpemJieHMii Bia
frontend-y (iHTepdericHOi YacTHHM POOOTH 3 MPOrPaMOI0) i 3HAXO0-
JUTHCH Y OKPeMHX MOAYJIAX/KjIacax TOLIO.

OyHKIIT BUBENEHHS psAOKa JIEKCeM, JepeBa po3dopy Ta
iHdopMaiii-aux TabIMIe Ha JPyK € dacTuHOio frontend-y, a He
backend-y. Bonn moBHHHI BHKIHMKATHCh OJUH pa3 MiCIS TOTO SIK
CTPYKTYPH JaHUX BXKE OCTaTOYHO CQOpPMOBaHi, a He OyTH

HeperieTeHUMH 3 OCHOBHOIO JIOTIiKOIO B allTOPUTMIYHIN YaCTHHI.

1  Koxna maboparopHa po6ota Ta PI'P moBuHHI OyTH BHKOHaHI y BH-
Al HesanesxkHoi mporpamu. KoxkHa HacTynHa poboTa MoXke Mic-

TUTH B 001 KOJI MTOTIEPE/IHBO1, ajIlc HE HaBITaKH.

2 TloBigomieHHs PO MOMWJIKH OBUHHI OYTH SIKHAHOLIBII 3MiCTOB-
HUMH, MICTUTH B €001 BCi JJaHi PO MOMUJIIKY, SIKi € HA MOMEHT ii
BUHHUKHEHHs: cTafig TpaHcisatopa (Lexer, Parser, Code Generator),
tun nomuiku (Error, Warning), nmo3umist momuiku (Line, Column),
TEKCT MOBiJOMJICHHS ITPO MIOMHJIKY.

Hanpuknan:

Lexer: Error (Line 2, Column 1): Illegal character ‘*’ detected.

Parser: Error (Line 10, Column 15): <identifier> expected but ‘;” found.

Code Generator: Error (Line 2, Column 1): Incompatible types of

variables ‘i:integer’ and ‘s:string’ in the assignment.
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0 Ha erani nekcuynoro aHamizy (1aboparopHa po6ota Nel) mis Koxk-HOT
nekceMH (TOKEHA) y PSAJAKY JiekceM (TOKEeHiB) NOBHHHA 30epira-Tucs
MO3MLis iX 3HAXO/KCHHA B OPUTIHANBHOMY KOJi Iporpam, IO
TPAHCIIOETHCS,, TOOTO HOMEp pPAJKa Ta KOJOHKU MEPIIOTO CHMBOIY
JexceMH (TOKEHa), Tak, sIK MOKa3aHo Ha JIEKUIHHIN cxeMmi, 110 MOoKa-3ye
3arajJbHUX MPUHINI POOOTH JEKCUYHOTO aHAIi3aTopa.

[o3mwii mekceM HyMepyroTbes Bil ogumHuui, a He Bix HyJasi. CuH-
TaKCUYHMN aHaNi3aTop Ta TEHEpaTop KOAY IMOBHHHI BHKOPUCTOBY-
BAaTH I1i TTO3UII{ /I BUBEICHHS MOBIJJOBIEHB PO OMIJIKHU. 3BEP-HITh
yBary Ha Te, 110 KOJIOHKA IEPIIOro CUMBOIY JIEKCEMU (TOKEHA)

— IIe He Te X caMe, 1110 MTOPSIKOBHI HOMep JIeKceMH (TOKeHa) B

MEKax OJHOTO PsIKA.
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3AT'AJIBHI BUMOI'A 10 TECTIB TA TECTYBAHHA

0 Koxern Ttect mictuth: 1) xom MoBoio SIGNAL; 2) pesymbraTr
poOOTH Tmporpamu, IO TeCTyeTbCcsl (JIEKCHYHHUI aHaizaTop,
CHUHTAaKCUYHHH aHaJi3aTop, FTeHepaTop KOAy), IS IIbOTO TECTY.

1 Tectu noBuHHI OYTH JBOX KaTeropiu:

0 TectH, 10 IEMOHCTPYIOTh MPABHIbHY POOOTY MPOrpaMu Mpu
MPaBIIFHOMY BXiTHOMY Kofi Tecty (True-tecTn).

1 TectH, MO JEMOHCTPYIOTh KOPEKTHY pOOOTY MpOrpamMu Mpu He-
npaBWIbHIN BXifHINA nporpami (False-tectn), TOOTO BHBEICHHS
MPaBUIIBHOTO MOBIIOMJICHHS TIPO TIOMUJIKY 3 BKa3aHHSIM IpaBH-
JBLHOTO MicIs (PAOK, KOJIOHKA) ITi€ MOMUIIKH.

2 True-TecTH MOBUHHI MOKPHUBATHU Pi3HI BapiaHTH MPABHIEHOTO
BUKO-PHCTaHHS KOHCTPYKILIiN I'PaMaTHKK CBOTO BapiaHTy.

3 False-tecTn MOBHMHHI MOKPHBATH BCi MOXJIWBI THIHA TOMHIIOK Y
KOH-CTPYKIIiSIX JIGKCUKH, CHHTAKCHCY Ta CEMAHTHKU TpaMaTHUKU
CBOTO BapiaHTy.

4 Ha 3axuct nmabopaTopHHX poOIT Ta po3paxyHKOBO-rpadidyHOi po-
00TH TOTPIOHO MPUXOAWTH 3 BXKE IMIATOTOBICHHUMH TECTaMH 000X
KaTeropiii, 1Mo MOBHICTIO TOKPUBaIOTh Jekcuky (JIP Nel), cunTak-
cuc (PT'P) ta cemantuky (JIP Ne2) cBoro BapiaHTy.

5 Tectn Ha 3axMCT NMOBHMHHI HagaBaTUCh y pi3HUX (ailmax Bxke y
rOTO-BOMY BHIJISII, @ HE KOPUT'YBATHCH i Y4ac 3aXUCTY B OJHOMY
i ToMy X Qaiiii.

6  KinmpkicTh HMiATOTOBIIEHUX TECTIB 3aJIEXKHUTH BiJ BApiaHTY

rpaMaTHKH Ta 1l CEMaHTHKHU.
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0 VY 3BiTax AOCTaTHBO HAJAPYKYBAaTH MO 3-5 TECTIB KOXHOI KaTeropii
(True-tectn, False-tectn) mms xoxkHOi j1abopaTOpHOi poOOTH Ta
PO-3paxyHKOBO-rpadidHO] pOOOTH.

1 VY 3BiTax He MOBMHHO OyTH CKPIHIIOTIB BiKHAa KOHCOI 3 YOPHHUM
(ho-aHOM. Tpeba abo komitoBaTH TeKCT (OakaHO), 00 iHBEPTYBaTH
komip ckpiamoty (https:/goo.gl/kibAmb). B pa3i BUKOpHUCTaHHSI
CKpIiH-IIOTY BHpi3aiiTe 00JacTb 3 pPe3yibTaTOM Tak, MO0 BEChH

pe3yabTaT 0yJIo BUIHO i HOTO MOKHA OYJI0 IPOYUTATH.

Mpuknagn ohopmneHHA TecTiB nabopaTopHoOi
po6oTu Ne1 1. True-tect

BxigHa nporpama Papok nekcem
Row Col Code Lexem
PROGRAM SIGO01;

BEGIN 1 1 1001 PROGRAM
END. 1 9 2001 SIGO1

1 14 501 ;

2 1 1002 BEGIN

3 1 1003 END

3 4 502

[Tnroc po3apykiBka copmMoBaHUX iH(POPMALIIHHUX TAOIUIT.

2. False-tect

BxinHa nporpama Pspok nekcem
Row Col Code Lexem
PROGRAM SIG01;

BEGIN ? 1 1 1001  PROGRAM
END. 1 9 2001 SIGO1

1 14 501 ;

2 1 1002 BEGIN

3 1 1003 END

3 4 502

Lexer: Error (line 2, column 7): lllegal symbol ‘?’
IImroc po3apykiBka chopMOBaHUX 1HGOPMAITIHHIX TaOIUIIb.
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3ayBaxkenHs. JlekcuuHuii aHai3aTOp, HA BIMIHY BiJl CHHTaKCHU-
YHOTO, SIK IPABHJIO TPALIOE 10 KIiHIIA, a HE 10 MepIIoi HOMHIKH, 1 BUBO-
JIUTH IOBHUH PSIIOK JIEKCEM, ITHOPYIOUH Y PSIIKY JIEKCeM BUBEICHHS Jie-
KCEM HEJONMyCTUMHX CHUMBOJIB. AJi€ TIOBIIOMIICHHS MPO HEAOMYCTHMI
CHMBOJIM BHBOIHUTHCS OOOB’SI3KOBO. XoOdYa BapiaHT peaiizallii podoTu
JIe-KCUYHOTO aHaji3aTopa 10 NEepIIoi MOMUIKH TaKOXK JIOITYCKA€THCS.

Mpuknaan odopmneHHs TecTiB AnNA
PIrP 1. True-tecr

BxigHa nporpama HepeBo po36opy

PROGRAM SIGO01; <signal-program>
BEGIN ..<program>
END. ....1001 PROGRAM
....<procedure-identifier>
...... <identifier>
........ 2001 SIG01
....501 ;
....<block>
...... <declarations>
........ <variable-
declarations>
.......... <empty>
...... 1002 BEGIN
...... <statements-list>
........ <empty>
...... 1003 END

2. False-tect

BxigHa nporpama LepeBo po36opy

PROGRAM SIG01; <signal-program>
BEGUN ..<program>

END. ....1001 PROGRAM
....<procedure-identifier>
...... <identifier>

........ 2001 SIGO1

...501 ;

Parser: Error (line 2, column 1): Keyword ‘BEGIN’ expected

MapueHko O.1., MapyeHko 0.0. OCHOBM NMPOEKTYBaHHSA TPAHCAATOPIB 8



JIABOPATOPHA POBOTA Nel
«PO3POBKA JIEKCUYHOI'O AHAJII3ATOPA»

Meta na6opaTopHoi po6oTn
Mertoto nmabopatopHoi pobotn «Po3poOka JeKCHYHOrO aHaji3a-
TOpa» € 3aCBOEHHS TEOPETUYHOTO MaTepiaxy Ta HaOyTTS MPAKTUIHOTO
JIOCBIYy 1 TPaKTUYHUX HABUYOK PO3POOKH JIEKCHYHHX aHATi3aTOPiB

(cka-HepiB).

ITocTranoBka 3azlaqi
23 Po3poOuTH nporpamy JeKcHaHoro aHaiizatopa (JIA) mist migMHo-
JKUHU MOBH nporpaMyBaHHs SIGNAL.
23 Jlekcu4HUH aHaNi3aTOp Mae 3a0e3nevyBaTH HACTYIIHI il

5888 BUJIQJICHHS (IIPOITYyCKaHHS) NPOOITBHUX CHMBOJIIB:
poOiT (Ko

ASCII 32), noBeprenns kapetku (kom ASCII 13); mepexix Ha HOBuUit
psa-nok (kom ASCII 10), ropu3oHTanbHAa Ta BEpPTHUKAIbHA TaOYISIlis
(xomu ASCII 9 Ta 11), nepexin Ha HOBY cTopiHKY (koq ASCII 12);

23 3ropTaHHs KJIKOUYOBHX CIiB;

24 sropranHs 6araTo-CHMBOJIBHAX PO3AUIBHHKIB (SKIIO Tiepeadaya-
FOTBCSI TPAaMaTHKOIO BapiaHTy);

5888 3rOPTaHHs KOHCTAHT i3 3aHECEHHSM 10 TaOJIHII
3HAYEHHS Ta TUIY KOHCTAHTH (SKIIO Mepe0avaroThCsi IPaMaTHKOO
BapiaHTy);

5889 3rOpTaHHs iIeHTH(DIKATOPIB;



MapueHko O.l., MapyeHko O.0. OCHOBM NPOEKTYBaHHSA TPAHCNATOPIB 9



* BUJIAJICHHSI KOMEHTapiB, 3a/IaHuX y BUTIAI (¥*<TEKCT KOMEH-
Taps>*);

0 dopmyBaHHS psiaKa JEKCeM 3iH(POPMAITIEIO PO MO3HIIIT JeKCeM;

1 3anoBHEHHS TaOIHIlh iMeHTH(IKATOPIB TA KOHCTAHT iH(OPMAIIIETO,
OTPUMAHOIO MiUac 3rOPTKH JICKCEM;

0 BHUBCIICHHS HOBiI[OMJ'IeHB IIpO IMMOMMUIJIKH.

Bumoru 10 nporpamMmu JieKCHYHOT0 aHAJII3aTOpa
0 Bxomom JIA mae OyTu HacTyIHe:
* BXiJHA Iporpama, HamicaHa miaMHoxuHoro Mo SIGNAL Bin-
TIOBITHO JTO BapiaHTy;
0 macuB Attributes (quB. JEKIIit0 3 TOSCHEHHIM MIPUHIIUAITY PO-
6ot JIA), sxuit MicTuTh cuMBOJIH TabuIl koaiB ASCII 3

BiJIMOBIIHUMU 1M aTpuOyTaMu /Il BA3HAYCHHS JIEKCEM (TOKEHIB);

- TaOJIMII KJIFOYOBMX CIIIB;

- TabIuUI 0araTo-CUMBOJIBHUX PO3JITBHUKIB (SIKIIO
noTpioHO);

- TaOHISI KOHCTAHT, B SKY, IPH HEOOX1THOCTI,

HONEPEIHBO MO-
KyTb OyTH 3aHECCHI CTaHAAPTHI KOHCTAaHTH;

- Tabmuus inreHTudikaTopis, B AKYy, IpU HEOOXiTHOCTI,
nonepen-

HBO 3aHECEHI Halepe T BU3HAYCHI iIeHTU(DIKATOPH.
— Buxonmowm JIA mae 6yTu HacTyIHE:

- 3aKOJIOBaHUH PSJIOK JIEKCEeM 3 iHpopMaIlieto nmpo ix
po3ranry-

BaHHs y BUXI1IHIHN mporpami (HOMep psiika, HOMEp KOJIOHKH);

«— TabIHI KOHCTAHT, 0 c(OPMOBaHA JUIsI KOHKPETHOI IIPOTpaMu



— sIKa MICTUTh 3HAYCHHS Ta THUIT KOHCTAHT,
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— TabmuIs ieHTU(IKATOpPIB, 10 cHOPMOBaHA ISl KOHKPETHOT
porpamu;
- iH(opMaIifiHi TOBIOMIICHHS TTPO BUSBIICHI TOMUJIKH.
~ JIns KogyBaHHSA JIEKCEM TIPH iX 3rOpTaHHI HEOOXiJHO BUKOPUCTO-

BYBaTH YHMCIIOBI Jiana3oHu, Bka3adi B Tabmumi 1.

Ta6mums 1. Jliarma3oHn KOAyBaHHS JIGKCEM

YucjioBui
Bun gexcemn .
Alarma3oH
OIHOCHMBOJIBHI PO3IITEHUKH Ta 3HAKU OTEparii 0-255
(:/; + Tomo) (ToOTO KON
ASCII)
BbaratocuMBOJIbHI PO3AIIBHUKA
301 -400
(:= <= <= Tomo)
Kimrouogi ciioBa (BEGIN, END, FOR Ttomo) 401 — 500
KoHcTantu 501 - 1000
Inentudikatopu 1001—. ..

— Pexypcusni anroputmMu peanizanii JIJeKCHYHOr0 aHaJi3aTopa
He donyckawmupcsa 1o TPUIHHI X KaTactpodivHoi TmMOWHU pexypcil,
AKa Mae€ JIHIMHY 3aJeKHICTh BiA KUIBKOCTI JiekceM mporpamu. Jlns
BEJIM-KUX TIPOTPaM I HEMPUIYCTHMO.

— Yuranng i3 BUXigHOrO Qaiiry, K 3a3HaAYAJIOCH Y 3araJbLHUX
BHUMOTaxX, Bi10yBa€TbCsl BUHSATKOBO MOCHMBOJILHO.

« IMo3unii NOBUHHI KOPEKTHO BU3HAYATHCS IS BCIX JICKCEM (TOKe-
HiB); TIEPEBIPATH MOXHa B TEKCTOBOMY pelakTopi, Hampukiaz, Notepad.
[To3urist KO)KHOTO TOKEHa, 30epeeHa B PNKY TOKCHIB, IOBHHHA CITiB-

naaaty 3 GaKTHYHOO MO3UIIEI0 [[HOTO TOKEHA B TEKCTOBOMY PEJaKTOPi.
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~ Ilpu Bu3HauUEHHI MO3UIIiT JIeKCEM CUMBOJ TaOyJIAIil TOBUHEH Bpa-
XOBYBATHCS AK Bi/MOBITHA KIJIBKICTh MPOOLTIB Y TEKCTOBOMY PEIaKTOPi.
Jns yHiBepcampHOTO mimmamTyBaHHS JIA 10 KOHKPETHHX TEKCTOBHX
pe-maktopiB B komi JIA MOXKHA, HANpHWKIAJ, BBECTU OIIIIIO
BIJIMOBITHOCTI KUTLKOCTI MPOOLTIB CUMBOITY TaOYJISIII1.

« Ilo3umii nexcem (TOKeHiB) micis 6araTOpsIKOBOrO KOMEHTaps Ta-
KO IIOBHMHHI OyTH KopekTHUMU. Hanpuknan, y HACTyIHUX JBOX PsIKax
KOJIOHKa TOKeHa “‘token” € pi3HOIO 1 BIIPI3HIETHCSA HA OJHY KOJOHKY.

The last line of comment *)token The last
line of comment *) token

— Pi3Hi BapianTH KOMEHTapiB MOBHHHI 00POOIIIOBATHCH KOPEKTHO,
HaTPUKIIA]
*  TOpoXHi KoMeHTapi (*¥*) (* *)
~ (* GararopsaKoBHit
KoMeHTap *)
) 00 ()
— HEe3aKpWTI KOMEHTapi
— KOMEHTapi i3 3a00pOHEHUMHU CUMBOJIAMH: BCEPEIUHI
KOMEHTaps1 3a00pOHEHI CUMBOJIH QORYCKAIOMbCS
~ KopexTHa 00poOKa 3a00pOHEHNX CHMBOJIIB: TOBUHHA JIPYKyBa-
TUCH [TIOMUJIKA [IO/I0 3HAXOIKEHHS 3a00pOHEHOT0 CUMBOJIA.
~ KopekrHa 00poOka CyIUIBHUX TOCTIIOBHOCTEH PO3IiIbHHUKIB

(xoua 1e i He BiAMOBiAa€ OLIBIIOCTI TPAMAaTHK), TAKHX K

~5:(000)5:===
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Hanpwuknag, cyuinbHa nocnigoBHICTb pO3aifibHUKIB

noBMHHa BYTK posibpaHa sk ABi OKpeMUx ABOKpanku, noTim

OAHe NPUCBOEHHS i OANH 3HAK PiBHOCTI.

Bumoru g0 tecriB
~ JluB. po3ain «3araibHi BUMOTH 10 TECTiB Ta TECTYBaHHS».
~ Tectn mo JNEeKCMYHOTO aHai3aTopa IIOBHHHI TIOKPHUBAaTH BCi
cuTyarii myHkTiB 6-11 po3miny «Bumoru 10 mporpamu JeKCHIHOTO

aHaji3a-Topay.

3micT 3BiTY

3BiT 0(pOPMITIOETHCS 3TiAHO BUMOT 1O TaOOPaTOPHUX POOIT 1 Mae

MICTUTH HACTYITHE:
— TUTYJIBHUH apKyLl;

~ IHAMBiAyadbHE 3aBAHHS 3TiTHO 0 BapiaHTY:
~  IIOCTaHOBKA 3a/auyi;
HOMeEp BapiaHTy;

I'paMaTHKa 3a BapiaHTOM B rapHoO ‘{I/ITa6eHBHOMy BPII‘II}II[i

— Tpad aBTOMATY, 10 BU3HAa4Ya€ anroputm JIA:

rpad B TOYHOCTI IIOBHHEH BiIMOBIATH TpaMaTHIIi 3a Bapia-
HTOM, TOOTO MOBMHEH MICTHTH CTaHU U1 Po30OpY BCiX
MO-KJIMBHX 3a BalllMM BapiaHTOM TOKEHIB 1 He MICTHTH
CTaHiB, K1 HE MOTPiOHI B JTaHOMY BapiaHTi.
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rpad MOBMHEH MICTHTH T1IKY CTaHiB po300py KOMEHTapsl.
HeoOximHo moOpe po3yMmiTH SK I TiIKa CTaHIB IPAITIOE,
OCKIUJIbKM OJHHMM 13 3aBAaHb MOXKE€ OyTH PUCYBaHHS TiIKH
CTaHiB p0300py KOMEHTaps 1 MOSICHEHHS SIK BOHA TIPAIIIOE;

rpad JIA KOHKpeTHOro BapiaHTy — I HE CKPIHIIOT rpada i3
KOHCTIEKTY JICKIId Y¥ METOJUYKH, OCKUIbKH JUII KOHKpPET-
Horo Bapianty rpad JIA mibke 3aBxau Oye iHIINM;

Pexomenpamisi:  anms pucyBaHHS — Tpada  MOXKHA
BHKOPHCTATH, HaTPUKIIA, http://graphviz.org/
(BukopuctoByiite dot) abo https://www.draw.io/ ;

- J'IlCTI/IHF Koy mporpamu JIA:
3BIT IOBUHEH MICTUTH BeCh KOJI IPOTPaMH;

JUISL KOZy BUKOPHCTOBYBAaTH MOHOLIHPHHHHUIN MPHQT;

SKIIO KOJI He IUPOKHUii, BAKOPHCTOBY#TE hOopMaTyBaHHS y
nBi kosoHkH (https://goo.gl/wy9ubb6);

— KOHTPOJIbHI MPUKJIAIH, HEOOXITHI AT JEMOHCTpAIlii BCIX KOHC-
TPYKUill 3a1aH01 TPaMaTHKH, a TAKOK BCIX MOXIIMBHX [MOMUJIKOBUX CHU-
Tyamii (OmIc KO>KHOTO KOHTPOJIFHOTO MPUKJIAAy MAE MICTHTH 3T€HEpO-
BaHHM PSAIOK JIGKCEM Ta 3aIIOBHEHI TAOJIHIII).

Jo 3BiTy B €EKTPOHHOMY BHUTJISI/II MarOTh OyTH J0/aHi:

— (hailn 3 TEKCTOM 3BITY;

— TPOEKT Ipale3JaTHOl MpOorpaMy Ha MOBI IIPOTpaMyBaHHS;

— 3aBaHTAXYBaJIHHUI MOIYJb IPOTpaMH 3 HEOOXiTHUMH (hakiyiaMu

JIaHUX.

MapueHko O.1., MapueHko 0.0. OCHOBM NPOEKTYBaHHA TpaHCAsATopiB 14



MeToanuHi BKa3iBKH

Jlns peasizariii JeKCHIHOTO aHai3aTOpa CITIOYATKy BHKOHYETHCS
kareropm3aiiss cumBouiB Tabmuii ASCII, ToOTO KOXEH CHMBOI IIi€l
Ta0-MUIi TpHU3HAYaeThCsl MO TeBHOI Kareropii. Kareropii cumBomiB
OyIyTh BHUKOPHCTOBYBAaTHUCh B aBTOMATi JIEKCHYHOTO aHali3aropa B
SIKOCTi BXiJI-HUX CHMBOJIB JUIS IEPEXOLY 3 OJHOTO CTaHy B HACTYITHHU.
Y Bumagkax oO0OpoOKM 0araTOCUMBOJBHUX PO3AUILHUKIB B SKOCTI
BXITHUX CHMBOJIIB aBTOMaTa MOXYTh OyTH BHKOPHCTaHI TaKOXK BJIaCHE
cami cumBou Tab-umi ASCII 3amicTh ix kaTeropiit.

Kareropuzaist cumBoniB tabmmii ASCII B 1ekcuuHOMY aHai3a-
TOpIi, K MPaBUJIO, BUKOHYETHCS y BUIJISAAI OJHOMIPHOTO MacuBa (BEK-
topa) umcen SymbolCategories, ne xomu cumBomiB Tabmuri ASCII
BHUKO-PHCTOBYIOTHCS B SKOCTi iH/IEKCIB €JEMEHTIB IOTO MacHBa, a
3HAYCH-HSAMH €JIEMEHTIB MacHBa € KaTeropii BiAMOBITHUX CHUMBOJIIB, 1110
MPU3HA-YAFOTHCS [IUM CHMBOJIAM.

IIpukian kaTeropu3ariii CHMBOJTIB.

SymbolCategories — macuB kateropiii cumBois Tadmuii ASCII

NUL BEL BS CR Space ( ) 0 9
0 7 8 13 32 40 41 48 57
e lleflollollofllslalla].]1]
: ; < = > A Z a z DEL
58 59 60 61 62 65 90 97 122 127
la1[3f4a2]3as| .. [2] . [2].. ]2 ]2]..]6]

A cumsos Tabauui ASCI (B Mmacuei SymbolCategories He

65 BMKOPUCTOBYETHLCA)

5| - koA, cumeona Tabanui ASCII (inaekc macuea SymbolCategories)
- KaTeropisi cumposia Tabanui ASCII, npusHayeHa cumMBoy Ans

peanizaLii 1eKcMYHOro aHanizaTopa

B nanomy npuknami BUKOpHCTaHi HACTyIHI kaTeropii cumBois ASCII:
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- — Kareropist npooiTbHuX cuMBOJIiB (Whitespace): mpo0in
(space) —

Koz 32 Ta npupiBHAHI 10 Mpo0isia Kepyrodi CMMBOJIH (SIK IPaBUIIO,

CHUM-BOJIM 3 KoJlamu Bix 8 10 13);

— - KaTeFOPiﬂ CHMBOJ]iB, 3 SIKMX MOXYTb IIOYMHATHCH YHUCJIA;

- — KATeropisi CAMBOJIIB, 3 SKUX MOXXYTh IIOYNHATHUCH
ineHTH(diKa-TOPH TAa KJIOYOBI CJI0BA;

- — KaTeropisi 01HOCUMBOJILHUX PO3AiTbHUKIB;

4x (41, 42, ...) — rpyna KaTeropiii CHMBOJIiB, 3 SIKUX IOYNHAIOTHCS
0a-raTocUMBOJIbHI PO3AiTLHMKH (HAa KOKEH TaKUH PO3IIILHUK —
OKpeMa KaTeropis);

5x (51, 52, ...) — rpyna kateropii cMuMBOJIIB, 3 SIKUX TTOYMHAIOTHCS
0a-raToCHMBOJIbHI PO3AITLHUKH KOMEHTAPIB (B TaHOMY TIPUKIIAI
TaKa KaTeropist oJHa);

- — KaTeropist HeJOMyCTHMMX CHMBOJIIB.

Posrmsinemo mpukiiag modymoBu JIeKCHYHOTO aHatizatopa (JIA)

AJId TpaMaTUKX YMOBHOI'O OIi€paropa, MOKa3aHoi Ha pI/IC1

~ <statement>— if <expr> then <expr> |
if <expr> then <expr> else <expr> |

<empty>
~ <expr>— <term> <operation> <term>
~ <operation>— = | < | <=
— <term> — <number> | <idn>

«~ <number> — <digit> | <digits>

~ <digits> — <digit><digits>

«~ <idn>— <let><lets_or digits>

« <lets or digits>— <let><lets or digits> |
<digit><lets or digits> |
<empty>

. <let>—> a | b | ... |z

~ <digit>— 0 | 1 | ... | 9

Puc.1 I'pamatuka yMOBHOTO onepaTopa
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- il rpamatuii npaBuia 1—4 CKIIQAalOTh CHHTaKCHYHY

YacTUHY TpaMaTHKH 1 OyayTb peanizoBaHi y CHHTaKCHYHOMY
anamizaropi. [Ipa-
Buita 5—10 cKIagaroTh JEKCHYHY YaCTHHY TPaMaTHKH, TOOTO OMHCYIOTh
JiekceMH (TOKeHHM) TPaMaTHKH i MMOBHHHI OyTH peani3oBaHi y JIEKCHY-
HOMY aHaiizaropi. JIekcnyHa yacTMHA TpaMaTHKH, IO BH3HAYAETHCS
npaBunamu 5—10, Moske OyTH [UIs 3py4HOCT] 3amycana TakoX y BUTIISAL
peryJjsipHuX BU3HAYeHb:

number — digit*

identifier —» let (let | digit)*

let —» [a-2z]

digit — [0-9]

Busznauumo nekceMu (TOKeHH), IKi OYIOyTh BHUIIISATHCH JIEKCHY-
HUM aHali3atopoM. 3rigHo npasui 5—10, A JaHOl TpaMaTHKH TaKUMHU
nekceMamu OynyTh «ancio» (number) i «izeHTudikatop» (identifier)
Kpim Toro, g0 nexkceM rpaMaTHKH HaJIeKaTh TaKOX BCl ii KITFOUOBI
cioBa (if, then, else) Ta posmimpHMKHE (=, <, <=), sKi NPHUCYTHI
0e3rocepeIHbO B IpaMaTHIIi.

[ posmizHaBaHHA LUX JIEKCEM, BHKOHAEMO KaTeropu3alliio
cum-BoniB ASCII 3rigHo 1X BUKOpPHUCTaHHIO B IaHii rpamaTtini. OCHOBHI
ene-MeHTH MacuBa SymbolCategories kateropii cumBoniB ASCII mns

JaHol rpaMaTuku OyIyTh TAKUMHU:

NUL BEL BS CR Space ( ) 0 9
0 7 8 13 32 40 41 57
[ 6 |.]6fo]. . Jo|l.]o].[5]6].. |1| [ 1 ]
: ; < = > A VA A z DEL
58 59 60 61 62 65 90 97 122 127
T ToTaTlalol T2l T2l ol2lol2lT 6]

MapueHko O.1., MapyeHko O.0. OcCHOBM NPOEKTYBaHHS TPAHC/ATOPIB 17



Ilpru3HaueHHS KOMIB KAaTEropisM CHMBOJIIB BUKOHAHO 3TiHO BU-
IICHABEACHOTO IPUKIIAdy. CI/IMBOJ'II/I, 3 AKHX MOXKC ITOYHMHATHUCA JICKCEMa
«aucno» (number), HanexaTh 10 Kareropii 1 (mo3HauuMo i cHMBOJIAMHU
dig). CumBony, 3 SIKMX MOXYTh MOYMHATHCS JIEKCEMH «iZeHTH(]IKaTOp» Ta
«xroyoBe cinoBoy (identifier), HanexxaTs 10 kareropii 2 (Mo3HaAYUMO
- cuMBoami let).

— IaHId MaJICHbKIH TpaMaTHIll € TUTHKH OJHA «YHCTa» JeKceMa
TUIY «OZHOCUMBOJIBHUN po3ainbHUK» (delimiterl) — cumBon ‘=’, Tomy
e CUMBOJI HAJIEKUTH JI0 KaTteropii 3 (mozHauumo ii cumBoiamu dml),
1 TITBKK OJIHA JIEKCEMa THUIY «0araTOCUMBOJBHHIA PO3AUTEHUKY) ‘<=
(delimiter2), Tomy cumBon ‘<’, 3 SKOro mg JieKCEMa MOYHHAETHCH,
HaJe-XuTh A0 Karteropii 4 (mo3Haummo ii cumBomamMu dm2). CumBon
‘<’ B SIKO-CTi OJHOCHMBOJBHOTO PO3LIBHUKA OyJe pO3IMi3HABATHCH B
pamMkax 00-poOku Kareropii 4.

Kpim Toro, koMeHTapi B JaHOMY TpHUKIali OyayTh OOMEKYBaTHChH
cumBosamu (* komeHtap *). Tomy, cumBony ‘(’ MpU3HAYAETHCS KATEro-pis
5 (mo3HayMMo 1 CMMBOJAMH cOm). [HIMMX pPO3IUIEHWKIB B JaHIi rpa-
MaTHIlI HEMa, TOMy BOHH € HEJONYCTHMHMH CHMBOJaMHu. HemomycTmmi
CHUMBOITM HAJIeKaTh 10 KaTteropii 6 (mo3HaumMo i cuMBosiamu err). Ha-
rajaeMo TaKOX, IO JIGKCHYHHH aHali3aTop, KpiM JIeKceM, [0 BU3Haya-
IOThCSl TPAMaTHUKOK MOBH, MIOBHHEH IIe BUALIATH 1 0O0poOmoBatu mpo0i-
JBHI cHMBOJIH (Kateropis 0, Mo3HaYuMo ii CHMBOJIAMH WS).

3akiH4eHHsT POOOTH aBTOMaTa BHKOHYETHCS TPU HAJXOJKCHHI

cu-MBoOJa Kits daiina eof.
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[ToOynyemo ykpynHenuii rpad JeKCHYHOro aBTOMAaTa Jis Ja-
HOTO NpHKIany (puc.2).

Cranun B rpadi mo3HauaroThcs enincamu. lloyaTkoBuil CTaH
[I03HA-Ya€ThCS €JIIICOM 3 TOBCTOIO JIIHICIO, a KIHIEBUH «IIOABIAHAM»
emincom. CTaHu 3’€IHYIOThCH MiX c000I0 peOpaMu 3 MiTKam, IO
03HAYal0Th YMOBY Tepexojy (BXigHWI CHMBON aBToMara). PeOpa, mro
HE MT03HAYCHI MITKaMu, 03Ha4aroTh 0€3yMOBHUI Nlepexif] 10 CTaHy.

B ykpynnenomy rpadi aBromara JIA cTapToBUil CTaH MO3HAYEHUH S,
kinueBuit ctan — EXIT, cran BBefeHHs HacTynmHoro cumBosia — INP . Txmni
CTaHM BiJINOBIAIOTh PO3Mi3HABAaHHIO BU3HAYEHHUX BUILE JIEKCeM (TOKEHIB) 3
iMeHaMH, WO BiANOBiZalOTH iMeHaM JiekceM (number, iden-tifier,
delimiter1, delimiter2). Kpim Toro, € Takoxx J0JaTKOBI cTaHH (comment,
whitespace), ki BianoBigaroTs 00poOLi 1HIIKNX KaTeropiii cCMMBOJIIB (com,
WS), 3 SIKUX BHXIJTHI JIEKCEMH HE (OPMYIOTBCS, ajie SKi TaKOX MOTPIOHO
obpobmoBatu. Cran ERR BBenenuid ansi oOpoOKM 3HAWIEHOT MOMUIKA
MPH  HAJXO/DKCHHI CHMBOJIA KaTeropii HEJOMyCTH-MUX CHUMBOJIB €rr.
BBaxkaeTbes, 1110 Ha BUXOJI KOXKHOTO 13 1uXx cTaHiB, okpiMm ERR, 3aBxau

Oyze BxKe HOBHA, 1116 HEOOpOOICHUH, CHMBOJL.
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<
dig
let
>Cideinr™ >
dml
dm2
com
>Ceamment> >
ws
eof
o>

Puc.2 Ykpynuenuii rpa¢ aBromara JIA

3HaveHHs] MITOK HA YKpYIIHeHOMY rpadi aBTomMaTa JeKcH4-

HOT'0 aHaJIi3aTopa (KaTeropii BXiTHMX CHMBOJIIB):
~ let — xareropis yitep (a .. Z );

« dig — xareropis uudp (0..9);
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~ dm1 — kareropist OTHOCUMBOJIBHHUX PO3IIITEHUKIB ( = );

~ dm2 — kareropist 6araToOCUMBOJIEHUX PO3IITTBHUKIB ( <= );

— €Om — KaTeropis MO4YaTKOBUX CUMBOJIIB KoMeHTapst ( ()

— WS — KaTeropis npoOITbHUX CUMBOJIIB;

— err — KaTeropisi HeAOMYCTUMUX CUMBOJIIB;

~ eof — cuMBOJ KiHIIA (DalITy.

3HaveHHs CTaHIB HA YKPYNIHEHOMY rpadi apTomMara JieKcud-

HOI0 aHaji3aTopa:

— S — craproBuii cTaH (cTaH rpada aBToMara B MOMEHT IIOYaTKy Po-
ootu JIA);

— EXIT - kinnesuii crad JIA;

— INP — BBeICHHSI UEPrOBOTO CUMBOJIA;

— number — BuIiIeHAS 1 00poOKa JIeKCeMU (TOkeHa) number;

~ identifier — BunineHHs i 00poOka nekcemu (TokeHa) identifier;

— delimiter1 — Buninenns i 00poOka nekcemu (TokeHa) delimiterl;

~ delimiter2 — Buninenss i 00poOka nekcemu (TokeHa) delimiter2;

~ comment — BUJiJICHHS i 00p0oOKa KOMEHTapiB;

~ whitespace — BuaineHss i 00po6ka npoOiTbHIX CHMBOJIIB;

~ ERR — Bu1aya moBiIoMJICHHS TIPO MTOMHUJIKY.

INopaneury po3podky JIA OyaemMo BecTH METOAOM MOKPOKOBOI Jie-
tanizamii. [eramizyemo poGotry JIA gans craniB identifier, number,
delimiter1, delimiter2, whitespace Ta comment. /{7 1poro modymayemo

yacTkoBi miarpadu pobotu aBTomata JIA B nux cranax. HeoOxinHo
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3ayBa)KUTH, 10 AJIs1 HEBEJIMKUX I'paMaTHK MOXKHA ofipa3y noOyayBatu
BCIO Jiiarpamy nepexois JIA moBHICTIO, 6€3 MOKPOKOBOT JieTai3allii.

3HaYeHHs CTAHIB HA YaCTKOBHX Niarpadgax BuaiieHHs Ta 00-
POOKH BHIE3a3HAYEHHUX JIEKCEM:

~ INP — BBEIeHHS 4eproBoro CUMBOIIA;

~ OUT — 00pobxa Ta BUBEJICHHA JIEKCEMH (TOKEHaA);

~ NUM - 06poOka 4eproBoro ciMBoJIa JiekceMH (TokeHa) number
1 BBE/ICHHSI HACTYITHOTO CMBOJIA;

— IDN — 06po6ka geproBoro cumBoJIa jJekceMu (TokeHa) identifier
1 BBE/ICHHSI HACTYITHOTO CMBOJIA;

— DM2 — BBejieHHS HACTYITHOTO CHMBOJIA TICJIA CUMBOJNA ‘<’, SIKUH €
MOYaTKOBHUM CHMBOJIOM MOYJIMBOTO JBOCHMBOJIBHOTO PO3IiNIbHHUKA ‘<=,
- MIPUMHSATTS PIIICHHS PO HACTYIHUHN Mepexi;

~ WS — npomyck uyeproBoro npo6iIkHOro CUMBOJIa 1 BBEACHHS Ha-
CTYTIHOTO CHMBOJIA;

~ BCOM - BBeneHHs HACTYIIHOTO CHMBOJIA ITICJIsI MIEPLIOrO CHMBOJIA
MOYaTKy KOMEHTaps (B JaHOMY BUMAJKy cUMBoJa ‘(’) 1 IpUHHATTA pi-
LIEHHS PO HACTYIHHUN Tepexin;

~ COM - BBeZieHHS HACTYITHOT'O CUMBOJIa KOMEHTAps 1 TPUHHATTA
pilIEHHS PO HACTYITHUH Mepexi;

~ ECOM - BBeneHHS HACTYITHOTO CUMBOJIA TTICTIS CUMBOJIA “*’ 1
NPUAHSITTS PilIEHHS PO 3aKiHYCHHS YU MPOJOBXKECHHS KOMEHTAPS;

~ ERR — Buada moBigoMIIeHHS TIPO TTOMIJIKY.

V Bcix cranax, okpiMm OUT Ta ERR, BUKOHY€ThCS BBEIEHHS Yep-
roBoro cuMBoiy. ¥ crani OUT, okpiM BuBeICHHS C(hOPMOBAHOI JIEKCEMHU
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(kox, psIIOK, KOJIOHKA) Y (haiin (MOCIiIOBHICTh JIEKCEM), BUKOHYIOTHCS
TaKOX BCi HEOOXiTHI Jii 3 BIAMOBITHUMH TaOJUISIMH iIcHTH(]IKATOPIB,
KOHCTAaHT, TOLIO, a BXXC BBEJACHUU, ajie IIe HE MpOoaHali30BaHMUIA,
HACTYI-HHI CUMBOJI IEPEIAEThCS Jalli Ha 00pOOKY.

Ha pebpax gactkoBHX miarpadie aBromara JIA BHKOPHCTOBYETHCS
TakoX MiTka ‘other’, sika 03HayYae, IO MEpeXil BUKOHYETHCS MPH HAIXO-
JOKCHHI OyJb-SIKOTO IHIIOTO CHMBOJIA, KpIM THX, KaTeropil sSKUX € Ha iH-
mux pedpax, 0 BUXOSTH 3 [LOTO XK CTaHY.

Ha pwuc.3 mokasanwuii miarpad BHIIICHHS JIEKCEMH (TOKECHA)

number.
dig

dig other
NUM ———> OUT

Puc.3 Iliarpad Buninenns pexcemu (TokeHa) number

Ha puc.4 moxa3zanwuii migrpad BUIIICHHS JEKCeMH (TOKEHY)

identifier.

let,dig

let other
IDN —>_ OUT

Puc.4 Iligrpad Buainenns nexcemu (Tokeny) identifier

OaauM 13 crmoco0iB BIIIIEHHS KIOYOBHUX CHIB BifJ ineHTH(DiKaTO-
piB € PO3MIIICHHS KJIIOYOBUX CJIIB y OKpeMii Tabmuii mpu iHimiamizamii
JIA. Jlns Hamoro npukiaxy rpaMaTHKY s Tabauns Mae OyTu
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mpoiHimianizoBaHa kmouyoBuMu cinoBamu if, then, else. Ane ockinbku
KJIFOUOBI CJIOBa BiJIOBIAAIOTH NMpaBHIaM 3aIHCy iMCHTHU(IKATOPiB, TO MpH
MOYaTKOBOMY BHiNIEHH] JIA He MOXe BIPI3HUTH iX BiA iJeHTU(]I-KaTOPIB.
Came ToMy 06pobOka jekceM (TokeHiB) if, then, else Oyne BinOy-BaTuce y
craui identifier. [Ticis BuiNeHHS JeKceMHu, 10 MOXKe OyTH a00 KIIFOYOBUM
clIoBOoM a00 1JeHTU(IKATOPOM, CIOYATKY BHUKOHYETHCS MO-IIYK Ifi€i
JIeKCeMH y TaONuIll KIFOUOBWX CiiB. SIKIIO 18 Jiekcema OyJie 3HaiiieHa y
Uil TaONuUIl, 3HAYUTH OYJI0 BiJllIeHE KITIOWIBE CJIOBO, IHAKIIIE
— 3BHYAHUH 11eHTU(IKATOD.

Ha puc.5 mnokasanuii miarpad BuZiNeHHA JeKceMH (TOKEHa)

delimiter1:

dml
—)'@—)-

Puc.5 [Miarpad suninenns nekcemu (ToxkeHa) delimiterl

Ha puc.6 moxazanuii migrpad BHIUIEHHS JeKceMH (TOKEHa)

delimiter2:
dm2
< = o
A
other ouT
<

Puc.6 ITiarpad Buninenns nekcemu (TokeHa) delimiter2
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Ha puc.7 noka3zanwuii mizirpad BUIIJICHHS Ta 00pOOKH MPOOLTEHUX

cumBoiiB whitespace.

WS

ws other

Puc.7 Iliarpad Buninenns Ta 0opodku whitespace

Ogpnieto i3 3ama4 JIA € BuganeHHs KOMEHTapiB. Xo4a KOMEHTap He
MOJKHA HAa3BaTH JIEKCEMOIO (TOKEHOM), HOTO OOpOOKYy Bce K HEOOXiHO
omucaTu y BUIVISAL okpemoro miarpada. Ha puc. 8 moxasanuil migrpad

00poOKH KOMEHTAPIB, 3alaHUX y BUMIIAAL (¥<TEKCT KOMEHTaps>*).

other

Puc.8 [ligrpad BunizeHas ta 00poOKu KOMEHTaps

BasxymBe 3ayBa:keHHSI: 6 Oanomy niozpaghi cumeon “other” y
cmani BCOM npuzeodumsv 00 nomunku (uepeomne peopo). OOnax ue

GIpHO Junie 01 2pamamuku_0aHo20 npuxiady, y akii cumeon “(” eu-

KOpUCHIO8YEMbCA MINIbKU AK CUMEOJI HOUAMKY KOMEHmAaps i He € 00HO-

CUMBOJILHUM _PO30inbHUKOM. SIK 6uKOHyeEmbcsa 00podKa ubozo pebpa

niozpacha y 3azanvnomy eunadky onucano ¢ mamepianax aeKuyii.
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[MoBHwuii rpad aBromara JIA asst rpaMaTHKH YMOBHOTO OTiepaTopa
(puc.1), mokazanuii Ha puc.9.

[Ticnst moOynoBM MOBHOTO Tpada aBTOMATa MOXXHA TPUCTYIUTH JIO
peanizaiii nporpamu JIA Oyab-sIKOKO MOBOK HPOrPaMyBaHHS Tak, SIK 1€
OTIMCaHO B MaTepiaiax JIEKIill Ha TICeBIOKOII. BapTo 3ayBakuTu, 1o npu
TakoMy MiJXOA1 po3Mip mporpamu Oynie MPONOPLiHHMM KiTBKOCTI BHI-
nenux craniB. KoxeH craH fae 4acTHHY KOy, IO OMUCY€ MoBeAiHKy JIA.

KouTpoJibHi nuTaHHs

— Busnauenns tpaHcnsaTOpa, KOMIUIATOPA, IHTEpPIpETATOPa, aCEMO-
nepa.

— Bwuzauenns popmanbHOI TpaMaTHKH Ta ii andasity. [Ipukmaz.

— BusHaueHHS CEHTEHIIIT IPaAMAaTHKH, CEHTEPI[iadbHOI opMH Tpama-
THUKHA Ta MOBU TPaMAaTHKH.

~ Kuacudikariiis MOB 32 XOMCBKHM.

— TToHATTS eKBIBAJICHTHUX TPaMATHUK, OJJHO3HAYHHX 'PAMATUK Ta He-
OJIHO3HAYHUX I'PaMaTHK.

~ Hopwmansna ¢popma I'peiibax i HopmManbsHO Gopma XOMCHKOTO.

~ CrpykTypHa cXxeMa Ta OCHOBHI (DyHKIIi] ISKCHYHOTO aHaji3aTopa
(cxanepa)..

— Ilonsarrsa nexcemu (TokeHa). Bumu nexcem.

~ TumoBi ctanu rpady aBToMaTa JEKCHYHOTO aHamizaropa (cka-
Hepa).

~ Crnocib HamucaHHS Mporpamu 3a rpadom aBToMaTy JIEKCHIHOTO

aHaiizaropa (CkaHepa).
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Puc.9. I'pad aBTomata JIA 1 rpaMaTHKR YMOBHOTO OTiepaTopa
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BapianTu inguBinyajabLHuX 3aB1aHb
Bapiantn rpamaTtMkK CKIaieHI Ha OCHOBI TpaMaTHKA MOBH
SIGNAL [7] i naBeneni B gogaTtky 1. B momatky 2 HaBejeHa OBHA rpa-
matrka MOBH SIGNAL nmis 3aralbHOTO YSIBJICHHS ITPO MOBY Ta B3a€-
MO3B’sI3KH ii KOHCTPYKIIiH.
BapianT Bu3HAUYa€ThCSI BiAMOBIAHO MOPSIAKOBOMY HOMEPY

CTYy-/IeHTA B CIIMCKY JKypHaJia Ipynu.
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PO3PAXYHKOBO-I'PA®IYHA POBOTA
«PO3POBKA CHHTAKCHUYHOTI'O AHAJII3ATOPA»

Merta po3paxyHkoBo-rpagiuHoi podoTu
Mertotro po3paxyHkoBo-rpadiuHoi podoTH «Po3pobdka cMHTaKCHC-
HOT'O aHaNi3aTopa» € 3aCBOEHHS TEOPETUYHOTO Marepiany Ta HaOyTTs
MPaKTUYHOTO JTOCBIY 1 MPaKTHYHHX HABHYOK PO3POOKH CHHTaKCHYHUX

aHaji3atopis (mapcepis).

IlocTanoBka 3agaui

— Po3pobutu nporpamy cunTakcuyHoro anamizatopa (CA) ans mia-
MHOXHUHH MOBH TiporpamyBanas SIGNAL 3rigHo rpamMaTHKH 3a BapiaH-
TOM.

~ Ilporpama mae 3a0e3neuyBaTi HACTYITHE:

— YHUTaHHS psAAKa JIEKCEM Ta TaONWIb, 3reHEpOBaHUX JIEKCHYHUM
aHaAII3aTOPOM, SIKUH OyJ10 po3po0IIeHO B T1abopaTopHiit poboTi «Po3po-
OKa JIEKCHYHOTO aHaJi3aTopay;

— CHHTaKCUYHWH aHami3 (po30ip) mporpamu, MogaHoi psSAKOM JIEeK-
ceM (aJrOpUTM CHHTaKCHYHOTO aHali3aTopa BUOMPAETHCS 3a BAPiaHTOM);

~ 1moOyIoBY JiepeBa po30opy;

— (opMyBaHHS TaOJIUIIG iMeHTU(IKATOPIB Ta Pi3HUX KOHCTAHT 3 T10-
BHOIO 1H(OpMaIli€0, HEOOXiTHOO [l TCHEPYBAaHHS KOY;

— (opMyBaHHS JICTUHTY BXiIHOI IPOTPaMH 3 MOBiIOMJIEHHSIMH TIPO

JIEKCUYHI Ta CHHTAKCUYHI IIOMUJIKH.
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BuMmoru 10 nporpaMy CHHTAKCHYHOI0 aHAJII3aTOpa

— 3a00opoHeHO BUKOPHCTOBYBATH OyIb-siKi 0i01ioTeuHi 3aco0m
po0oTH 3 pery/IsipHUMM BUPa3aMHu;

~ Bxomom cuHTakcu4HOTrO aHajizaTopa Mae OyTH HAaCTYITHE:

— 3aKOJIOBaHUM PSAJOK JEKCEM;

— TabmuIll 1AeHTH(IKATOPIB, YUCIOBUX, CHUMBOJIBHUX Ta PSIKOBHX
KOHCTaHT (SIKIIO IIe MependadeHo TpaMaTHKOK BapiaHTy), 3TeHepOBaHi
JIEKCHYHHUM aHaJi3aTOPOM;

— BXiJHa ImporpamMa Ha IiIMHOXHHI MOBH nporpamyBanHs SIGNAL
3TiHO 3 BapiaHTOM (HeoOXigHa Mt (popMyBaHHS JTICTHATY MTPOTPaMH).

~ Buxomom cuHTaKCHYHOTO aHajii3aTopa Mae OyTH HACTYIHE:

— ZepeBo po300py BXiITHOI IPOTrpaMu;

— Tabnuni izeHTH(}IKaTOPIB Ta PI3HUX KOHCTAHT 3 TIOBHOIO iH(opMma-
1i€10, HEOOXIHOIO JIJIsl TCHEPYBaHHS KOy

«— JICTHHT BXiJHOT MPOrpamMHu 3 NOBIJOMJIICHHSIMU TIPO JICKCHYHI Ta
CHUHTAKCHYHI IOMUJIKH.

— JlepeBo po300py HOBUHHO MiCTHTHU B c001

— Bcl 0e3 BUHATKY HETEpPMiHAJIH, [0 IKUX pPO310paBcs
BX1AHUN KOZ;

~ TOOTO, SIKIIO y Bac BIICYTHIN SKHI-HEOYTh CIUCOK (TOOTO,
3a TpaMaTHKOI0 MoOXxe OyTu <empty>), TO HeoOXiIHO
MOKa3aTH B JIEPEBi BECh ILIAX J0 <empty> BKIFOUHO.

~ IlpaBuma rpaMaTHKH, SKi MICTATh B CO01 albTEepHATUBY <empty> ,

1o (akTy, 103BOJISIOTH BAKOPUCTOBYBATH TOPOKHI KOHCTPYKIII.
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Bumorn 1o TecriB
— JuB. po3nin «3arajibHi BAMOTH JI0 TECTIB Ta TECTYBaHHS.
~ TecTr 10 CHHTaKCHUYHOTO aHAi3aTOpa MOBUHHI IOKPHBATH BCi OK-
peMi cuTyarii 3riIHO TpaMaTUKH BapiaHTy.
— IloBuHEH OyTH KOMITJIEKCHHIA TECT, IO MICTUTH B COO1 BC1 MOMKJIMBI

KOHCTPYKIii rpaMaTHKK OJJHOYACHO (MAaKCUMaJIbHUH TECT).

3micT 3BiTY
3BIT 0)OPMITIOETHCA 3TiIHO BUMOT JI0 pO3PaxyHKOBO-TpadiuHIX
pOOIT 1 Mae MICTUTH HACTYIIHE:
— TUTYJBHUH apKyIl po3paxyHKOBO-TrpadigHoi podoTH;
~ IHAWBiAyadbHE 3aBIAHHS 3TiTHO 0 BapiaHTY:
<—  [OCTaHOBKa 3ajaui;
«— HOMep BapiaHTy;
«— TpaMaTHKa 3a BapiaHTOM B FapHO YUTAOCIBHOMY BUTIISAI
— TEPEeTBOPEHY rpaMaTUKy (SKIIO IIe HEOOXIAHO IS peaisarii 3a-
JTAHOTO aNTOPUTMY CHHTAKCUYHOTO aHaJi3aTopa);
— Tabnuig nepexoaiB Manuau KHyTa BiIOBIIHO JIO TpaMaTHKH,
SKIO 32 BApiaHTOM 3aJaHUil METOA CHHTAKCHYHOTO aHali3y 3 BUKOPHC-
TaHHAM aHajii3yrodoi mamman KayTa;

- JIICTI/IHF koy nporpamu CA:
3BIT MOBUHEH MICTUTH BeCh KOJI IPOTpaMu;

JUISl KOy BUKOPUCTOBYBATH MOHOIUMPHUHHUM LIpUdT;

SIKIIO KOJ He MIUPOKHI, BUKOPHCTOBYIITe (hOpMATyBaHHS y
nBi kosoHkH (https://goo.gl/wy9ubb);
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— KOHTPOJBbHI IPHUKIIAAH, HEOOXiTHI ISl IEMOHCTpAIlii BCiX KOHC-
TPYKIiH 3a/JaHOT rpaMaTHKH, a TAKOXK BCIX MOMIIMBUX TIOMIIIKOBHX CH-
Tyartiif;

— OIUC KOXKHOTO KOHTPOJIBHOTO MPHUKIIATY M€ MICTUTH BXiTHHUI psi-
JIOK JiekceM (pe3yiibTat pobdotu JIA, po3pobieHoro B 1abopaTopHii po-
00Ti «Po3po0Ka eKCHYHOro aHai3aTopay), 3reHepoBaHi TabuLi, a Ta-
KOX 300paxkeHHs 00y I0BaHOTO JiepeBa po30opy;

— 6 aKocmi zpaghiunoi wacmunu po3paxynkoso-zpagdhiunoi pooomu
BKITFOUUTH JI0 3BITY PUCYKH JIepeB po30opy, moOyIOBaHHUX IS BCiX
KOH-TPOJIHHUX MPHKIaAiB (MiHIMYM 5 IPUKIALIiB 1 JepeB).

Jlo 3BiTY B eNEKTPOHHOMY BUTJISI/II MAlOTh OyTH JOJaHi:

— (paiin 3 TekcTOM 3BITY;

— TIPOEKT NPALoI0y0i MPOrpaMu Ha MOBi IPOTpaMyBaHHS;

— 3aBaHTaXyBaJbHUI MOIyJb IPOrpaMu 3 HEOOX1MHIUMH (aiimaMu

JaHUX.

MeToanuHi BKa3iBKH

3aranpHa cXeMa CHHTAKCHYHOTO aHai3y Ha OCHOBI HEIETEPMiHO-
Banoro MII-aBTomara mpairoe 3 moBepHeHHAMH. OHAK, SKIO HA Tpa-
MaTHKy, sIKa TIOPO/DKYE MOBY, HAKJIaCTH TEBHI OOMEXEHHS, a TaKOX
e(e-KTHBHO BUKOPUCTOBYBATH CTEK aBTOMAaTa, TO MOXKHa BUKOPUCTATH
MEBHI BiIOMI TpPUHOMH, $Ki JJO3BONSIOTH OymyBaTd eQeKTHBHI
CHHTaKCHYHI aHAII3aTOPH, 1110 IPAIOIOTH O€3 TOBEPHEHb.

Ha npakrtumi, B CA iCHyIOYHX MOB NPOrpaMyBaHHS BUKOPHUCTOBY-
€ThCsI caMe Takui Tiaxia. HalteekThBHIII METOIM CHHTAKCUYIHOTO
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aHaJTi3y MPAIOTh TUIBKK 3 MiJKIacaMu rpamMaThk. HaiOuipln miBua-
KHMH € aNTOpPUTMH CHHTaKCHYHOTO aHamidy i LL(1)-rpamaruk, sKi
MPALIOIOTh 32 HU3X1AHOIO CTPATETiEI0 PO30opy.

3ayBaskeHHS: HU3XiJIHI METOIN po300py HE MOXYTh MPAIIOBATH
3 TrpaMaTHKaMH, [0 MAalOTh JIBOPEKYPCHBHI mpaBmia. Tomy mpu
BHKOPHWC-TaHHI TaKWX METOJIB HEOOXIIHO IONEPEIHBO YCYHYTH JIiBY
PEKYpCii0 3 TpPaMaTHKH.

Y 3aBmaHHSIX PO3paxyHKOBO-TpadidHOT pOOOTH BUKOPHUCTOBY-
IOTHCS JIBa METOJIM CHHTAKCUYHOTO aHANi3y: METOJ PEKYPCHBHOTO CITY-
CKy Ta METOJ] Ha OCHORBI aHaIiTHUHOI Manau KuyTa.

Li MmeToau JeTaIbHO MOSCHIOIOTHCS B KOHCICKTI JISKIIIHA Ta y Bi-

neo-nekiii https://youtu.be/oLDmeX-X5rl

KoHTpO/IbHI NUTAHHS

— [IpuHIMI BUKOHAHHS HU3CXIIHOTO aHai3y (po30opy).

— [lpuHIHT BUKOHAHHS BUCXITHOTO aHAIT3y (po30opy).

— BusHaueHHs aBTOMATy 3 MarasmHHOIO (CTEKOBOIO) TIaM’SITTIO
(MII-aBTOMATY).

— Koudirypauis 1 rakt po6oru MII-aBTomara.

~ JlerepminoBani Ta He neTepminoBani MII-aBromaTu.

~ Bignorianicts Mixk KB-rpamarukoro Ta MII-aBromarom.

~ Bwmsnauenns LL(k), LR(k), RL(k) i RR(k) rpamaTuk.

— OCHOBHI aNTOPUTMHU HU3CXIJTHOT CTpATETii CHHTAKCHYHOTO PO3-

Oopy Ta nepeBaru Bukopucranss LL(1)-rpamarux.
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« IlpuHnun poGOTH CHHTAKCUYHOTO aHAaJi3y 3a alrOPUTMOM aHali-
3yto4oi mammuu Kayra (AMK).

10. ®opmyBanns Tabmuii AMK (mporpamysanas AMK).

11. Ilpuxou poOOTH CHHTAKCUYHOTO aHAJIi3y 33 aITOPUTMOM
PEKYP-CUBHOT'O CITyCKY.

~ IlpuHnnn poGOTH CHHTAKCHYHOTO aHANI3y 3a AITOPUTMOM Ipama-
THUK TIepelyBaHHS.

13. IlpuHmun poOOTH CHHTAKCHMYHOTO aHali3y 3a alrOpUTMOM

TabJIM-YHO-KEPOBAHOTO nepeadavarodoro (IporHo3ydoro) po3oipy.

BapianTu inguBinyaabLHuX 3aBAaHb

BapianTi rpamaTtuk CKJIAAE€HI Ha OCHOBI TpaMaTHKH MOBH
SIGNAL [7] i naBeneni B nogatky 1. B nogatky 2 HaBeaeHa nmoBHa rpa-
Matuka MoBU SIGNAL nns 3arajJibHOrO ysIBIEHHS PO MOBY Ta B3ae-
MO3B’SI3KH ii KOHCTPYKITiH.

ANTOPUTM CHHTaKCUYHOTO aHAIi3y BUOMPAETHCS 32 TAOIHIICIO 2.

Yucrna B TabauLi 03Ha4a0Th HOMEP aJrOPUTMY CHHTAaKCUYHOTO
aHaJi3y AJS JAHOTO BapiaHTYy 3TiIHO 3 HACTYITHUM CIHCKOM:

1 — HU3XigHUH po30ip 3a ANTOPUTMOM aHANI3YI04Y01 MaIlIMHU
Kanyra;

2 — HU3XITHUH po30ip 32 AITOPUTMOM PEKYPCUBHOTO CIIYCKY.
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Tabnums 2. BapianTu anropuTMy CHHTaKCHYHOTO aHAITi3Y

Homep Homep anropu- | Howmep Homep aaropmu-

BapiaHTy ™Y BapiaHTy ™Y
CHHTAKCHUYHOTQ CHHTAKCHYHOT0
aHaJi3y aHaJi3y
1 1 19 1
2 2 20 2
3 1 21 1
4 2 22 2
5 1 23 1
6 2 24 2
7 1 25 1
8 2 26 2
9 1 27 1
10 2 28 2
11 1 29 1
12 2 30 2
13 1 31 1
14 2 32 2
15 1 33 1
16 2 34 2
17 1 35 1
18 2

BapianT BU3HAYa€THCS BiANOBIAHO NOPSIAKOBOMY HOMEPY

CTy-/IEHTa B CIIMCKY ;KyPHaJia IPpynu.
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JIABOPATOPHA POBOTA Ne2
«PO3POBKA I'EHEPATOPA KOAY»

Meta aa6opaTopHoi po6oTH
Mertoro nmaboparopHoi po6oTu «Po3pobka reHepaTopa KOmy» €
3a-CBOEHHS TEOPETHYHOTO MaTepiay Ta HabyTTS MPaKTUIHOTO OCBITY

1 IpaKTUYHUX HABUYOK PO3POOKU T€HEPATOPiB KOAY.

IMocTanoBka 3agaui

~ Pa3poburu nporpamy reneparopa koay (I'K) ans monmHoxuHu
MoBH nporpamyBarHa SIGNAL, 3amanoi 3a BapiaHTOM.

~ IIporpama reneparopa xomy Mae 3abe3medyBaru:

— YWTaHHA JiepeBa po30opy Ta TaONuIb, CTBOPEHWX CHHTaKCHYHUM
aHaIi3aTopoM, 110 0yII0 po3po0IIEHO B pO3paxyHKOBO-rpadiuHiii poOoTi;

— BUSIBIIEHHS] CEMaHTHYHUX [TOMMJIOK;

~ TEHepallifo Koay Ta/abo moOy10By BHYTPIIIHIX TaOIHIb IS TeHe-
parttii Koxy.

— 3KOMIIOHYBaTH HOBHMIT KOMITUIATOP, 110 CKJIAIA€Thes 3 po3polire-
HUX paHille JIEKCHYHOTO Ta CHHTAKCHYHOTO aHAlli3aToOpiB i TeHepaTopa
KOAYy, SIKuil 3a0e3reuye HacTyIHE:

~ TeHepallilo KoIy Ta/abo mo0yIoBy BHYTPILIHIX TAOIHIb IS TeHE-
parii xoxys;

— (opMyBaHHS JICTUHTY BXiIHOI IPOTPaMH 3 MOBiIOMJIEHHSIMH TIPO

JIEKCHYHI, CHHTAKCHYHI Ta CEMaHTHUYHI [IOMUIKH.
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Bumoru 10 nporpamu reieparopa Koay

— Bxonmom reneparopa koay (I'K) marots OyTu:

— JIepeBO po300py;

— Tabnuui ineHTr(ikaTopiB Ta KOHCTAHT 3 MOBHOIO iH(OpMAaLli€to,
HEOOX1THOIO /IS TeHepallii Koy,

— BXIiJHa Iporpama Ha ImiAMHOXHHI MoBH mporpamyBanHsa SIGNAL
3TiHO 3 BapiaHTOM (HeoOXigHa Mt (popMyBaHHS JICTHHTY TPOTPaMH).

~ Buxomom I'K marots OyTH:

— aceMOJIepHHIA KO/ 3TeHePOBaHMA JUIs BX1THOT MporpaMu Ta/abo
BHYTPIIIHI TaOIUII 715 TeHepallil Koy,

— BHYTpilIHI TabNMLi TreHepaTopa KoAy (AKIIO HOTpiOHi).

— JICTHHT BXIJIHOT MPOTpaMu 3 TIOBITOMJICHHSMH TPO JCKCHYHI, CUH-
TaKCUYHI Ta CEMaHTUYHI TOMHUJIIKH.

~ Tl'eneparop Koy BUSBIISE BCI CEMAHTUYHI TOMIJIKYA TTOMUJIKH BiJI-
pasy, a HE 3YIUHAETHCSA IICISA TEPIIOi BHSBJICHOI CEMaHTHIHOL
MOMHJIKM, OCKUIBKM CEMaHTHYHI TOMWIKH, Ha BIJIMIHy BiJ
CHUHTaKCUUYHUX, € HE3a-JIC)KHUMH.

— 3 iHIIOT CTOPOHM, BJIaHE TE€HEpallis KOJy BTpaua€e CEHC BXK€ HaBITh
IIPY HAsIBHOCTI TIBKM OAHI€] CEMAaHTWYHOI MOMMJIKH i BUTpayaTH 4yac Ha
(hopMyBaHHS BUXIJHOTO aceMOJEepHOro KOIy IiCis BHABJIEHOI MepIIol
CEMaHTUYHO1 TIOMHUJIKHA HE MOTPiOHO, OCKIIBKH MBUAKICTh POOOTH TpaH-
CIIATOpA € OIHIEIO 3 HAWBAXIIMBIIIINX HOTO XapaKTEPUCTHK.

~ 3a00poHeHO BUKOPHCTOBYBATH OyAb-siKi 0i01i0TeyHi 3aco0m

po060TH 3 peryJIIpHUMH BUPa3aMu.
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Bumoru 10 tectiB
« JluB. po3in «3araibHi BUMOTH 10 TECTIB Ta TECTYBAHHSI».
~ Tectm no reHepaTopa KOAy TIIOBHHHI TOKPHBATH BCi OKpeMi
CUTyaIllli CEeMAaHTHYHUX MOMUJIOK 3TiJIHO CEMaHTHKH KOHCTPYKITiif
rpaMaTUKy BapiaHTy.
~ TloBuHEH OyTH KOMIUJICKCHHMIA TECT, 1110 MICTUTh B COO1 BC1 MOXKJIUBI

KOHCTPYKIII rpaMaTiKy OJHOYACHO (MaKCUMaJIbHUH TECT).

3mMmicT 3BiTY
3BIT 0()OPMITFOETHCS 3T1AHO 10 BUMOT, 110 BUCYBAIOTHCS /10 J1a00-
paTopHHX poOIT i Mae MICTHTH HACTyIIHE:
— TUTYJIBHHUH apKyIl po3paxyHKOBO-TrpadigHoi podoTH;

— lH,Z[I/IBl,Z[yaJ'IBHe 3aBJlaHHA 31"1,Z[H0 a0 BaplaHTy
IIOCTaHOBKa 33[[3‘11

HOMeEp BapiaHTy;
rpamMaTHKa 3a BapiaHTOM B TapHO YHTAOCIbHOMY BUTIIAIL

- JIICTI/IHF koxy nporpamu I'K:
3BIT IOBUHEH MICTUTH BeCh KOJ IIPOTPaMu;

JUISL KOZy BHKOPHCTOBYBAaTH MOHOLIHPHHHHUN MPHQT;

SKILO KOJ| He INMPOKHUI, BAKOPUCTOBYITE opMaTyBaHHA y
nBi Kook (https://goo.gl/wy9ubb);

— KOHTPOJIbHI NPUKJIAAH, IO AEMOHCTPYIOTh KOPEKTHICTh T€HEPY-

BaHHS KONy JUTS BCiX KOHCTPYKIIN 3a7]aHOT TPAaMaTHKH, a TAKOXK BCIiX

MO-XKJIIMBUX IIOMUJIKOBUX CI/ITyaL[ifl;
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— KOHTPOJIbHI TPUKIIAJHA, IO AEMOHCTPYIOTh KOPEKTHICTH BHIBE-
JICHHS TIOBIZIOMJICHbD ITPO TIOMHJIKH ISl BCIX MOXKIIMBHX CEMaHTUYIHUX
MO-MHJIKOBHX CHTYAIIii;

— OIUC KOXKHOTO KOHTPOJIBHOTO MPHUKIIATY Ma€ MiCTUTH BXiIHY HPO-
rpamy MoBoio SIGNAL Ta BifnoBinHu# il KoJ aceMOIepHOI mporpamu
(s kopexktHHX SIGNAL-nporpam) abo BxinHy nporpamy MoBoio SIG-
NAL Ta BinnoBijHi iii MOBiTOMJICHHS IIPO HASIBHI CEMAaHTHYHI TIOMUJIKH;

— KOHTPOJIbHI MPUKJIAIH, HEOOXITHI AT JEMOHCTpAIlii BCIX KOHC-
TPYKIIH 33aHOT TpaMaTHKH, & TAKOXX BCIX MOMIIMBUX MOMHIKOBUX CH-
Tyamii. OnHc KOKHOTO KOHTPOJIBHOTO MPHUKJIANy MAa€ MICTHUTH BXiTHE
Ile-peBo po300py i Tabiwmi chopMOBaHI CHHTAKCHIHUM aHAIII3aTOPOM,
a Ta-KOX 3TCHEPOBAaHWN KOM Ta MOAAaTKOBI BHyTpimmHi Tadmumi ['K
(sx1I10 HE-00X17THO).

o 3BiTy B €EKTPOHHOMY BUTJISI/II Ma€ OyTH TOAAHO HACTYITHE:

« (haiin 3 TEKCTOM 3BITY;

— TIPOEKT MPAaIo0y0i MporpaMu (KOMIUIATOPa, M0 BKiIovae JIA,
CA ta I'K) 3 BXiTHUMH KOJIaMH, 3aBaHTAXYBATHHUN MOIYJIb Ta
HeoOXin-HuMH (hainaMu JaHUX;

~ Halip TecTiB, 10 MOKa3yI0Th KOPEKTHICTh POOOTH KOMITIISITOPA,

Ta BiJTOBIHI JICTUHTH 3 pe3yIbTaTaMH KOMITLJISIIII.
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MeToanuHi BKa3iBKH

HedopmanbHa ceMaHTHKA KOHCTPYKIiH MOBH

nporpamyBanHs SIGNAL.

~ Busnauenns rosiopuoi nporpamu (PROGRAM) ta npoueayp
(PROCEDURE) 6e3 mapameTtpis.
JLii:

— TEHepalis 3arojoBKY JUIs BUKIMKY [IPOrPaMHU 9 MPOLEAYPH;

— TeHepawis IHCTPYKUil TOBEPHEHHS 3 HiAIPOrpamMHu.

O0MeKeHHq:
— HE JI03BOJIAETHCS BUKOPHUCTOBYBATH OJHAKOBI IMEHA /7151 IBOX 1 Oi-

JIBIIE TIPOLEAYD;
— HEe JI03BOJIIETHCSI BAKOPUCTOBYBATH OTHAKOBI iIMEHA IS TTPOIIe-

JypH Ta JOBUTLHOI 3MiHHOI 200 KOHCTAaHTH.

— Buznauyenns npouenyp (PROCEDURE) 3 napamerpamu.
JLii:

— TEHepallis 3arojoBKy Ul BUKIMKY [IpOrpaMu 4u MPOLEaypH;

— TeHeparis IHCTPYKIii MOBEPHEHHS 3 MiIPOTPaMH;

— BUAUICHHS KaJpy CTEKY JUTsI 30epiraHHs mapaMeTpiB.

O0MeKeHHq:
— HE JIO3BOJIAETHCS BUKOPUCTOBYBATH OJIHAKOBI IMEHA JJIsl IBOX 1 Oi-

JBIIIE TIPOTIEAYD;
— HE I03BOJBIETHCSI BAKOPUCTOBYBATH OJTHAKOBI IMEHA TSI IIPOTIC-

JIypH Ta JOBIIBHOI 3MiHHOI 400 KOHCTaHTH;
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— Mae OyTH BiANOBIJHICTH 3@ THIIOM 1 MOPSAKOM PO3TAIIyBaHHSI MiX
(opManbHUMHU ITapaMeTpaMH, 3aJlaHIMHU B CITHCKY MapaMeTpiB, Ta (ak-
TUYHUMH TTapaMeTpaMu, 3aJJaHUMH y OTIepaTopi BUKITUKY;

~ TOBTOPHE BUKOPHCTAHHS TOrO CAMOr0 aTprOyTa — Iie He IOMMIIKA,

- MIOTIEPEIKEHHS, 1 KOJI IOBUHEH T'€HEPYBaTHUCH.

— arpubyt EXT y mapametpiB OyTu He Moe, Tpeba BUIaBaTH I0-
MUIIKY;

— TIOPSIIOK OyAb-IKUX aTpHOyTiB MOXKe OyTH JTOBUTHPHAM, BaXKITHBA
TIJIBKY X CMHUCIIOBA CYMICHICTB (JIUB BKa3aBKH IO THITIB JJAaHHX).

ITosicHenHs:

O0po0OKa BUKITUKY Mpoleaypu/QyHKIIT CKITaTaeThes 3 BOX Yac-THH.
[lepma vacTuHa 1HOTO MPOLECY BiOYBa€eThCS TpH 0OpoOI omepa-Topa
BUKJIMKY, IIPH SKOMY (aKTHYHI HapaMeTp (apryMEHTH) 3aIITOBXY-IOTHCS
y CTEK. A Jpyra yacTHHa — II¢ JOCTYH JO LUX [apaMeTpiB, IO JISKATh Yy
CTeKy 13 Komy mporexypw/¢yHkuii. SIk BimoMo, mepenaBaHHs mapameTpiB
MOXXe OyTH 3a 3HAYCHHSAM (3HAUCHHS KOIIIOKIOTHCA, a OpUTi-HAl He
3MIHIOETBCS) 1 3a afpecoro (3HAUCHHS 3a MEPEAaHOI0 apecor0 Moxe OyTH
3MiHEHe y mpoueaypi). Bzaram, Moxe Oyt 1Ba BapiaHTH 00-poOKH
napaMeTpiB B 3T€HEPOBAHOMY KOJIi IPOLIEYPH/PYHKIIII:

— TIpH JAOCTYII JI0 TIapaMeTpa TeHepy€eThCs 3BEPHEHHS MPSIMO 10
NoTPiOHOT KOMIPKH CTEKY 3a 3MIIIEHHAM B YCiX TOUKaxX BUKOPHCTaHHS
napameTpiB y mpoLenypi;

— CIIOYATKY MapaMeTpPH 31 CTEKY MICTAIOThCS (KOMIIOIOTHCS) Y JIO-
KaJbHY NaM'sITb Ipoueaypu/pyHKLIi, a HOTIM B KOJi
npouenypu/QyHKIii BXKe BUKOPHCTOBYIOThCS caMe I1i KOMipKH.
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€ meBHI NepeBaru/HEJOMIKH y KOXHOTO 3 MiAXOXiB. AJie B CIpO-
[IEHUX TpaMaTUKaxX BapiaHTiB 3aBJaHb NPH IEPIIOMY IJIXOMAi HE3pO3y-
MUJIO 10 T€HEPYBATH, OCKUIBKH KOHKpPETHA rpaMaTHKa MOXKE HE BKIIIO-UaTH
omepaTopa BHKIMKY Hpouexypw/¢yHKIii, abo BoHa Moxe OyTu 0Oe3
napameTpiB. ToMy, o0 Mmokazatu oOpOOKy mapameTpiB mpu oOpoOIli Te-
KCTy mHpouenypu/¢yHKIii, MOTpiOHO HAa caMOoMy MOYATKy ii KOAy 3reHe-
pyBatu obepneni komanau POP no tux PUSH, sixi Mmornu 6 OyTu 3reHe-
POBaHi NpU BUKIIMKY, HE3AJICKHO, UM MICTHTh 33/1aHa IpaMaTHKa OIepa-Top
BUKJIHKY, 4u Hi. ToOTO, BBaXKaeMo, 110 mpu 00poOIIi omepaTopa BU-KIHKY
BCi (haKTU4YHI NapaMeTpu Bke OyJiM 3aIUTOBXHYTI y CTeK 1 BOHHM 3apa3
JIe)KaTh Ha BEPIIMHI CTeKa. BIiAmoBiqHO mpH 00poOIll KOHCTPYKIIT
OTOJIOLIEHHS TpOoLeaypH/PYyHKLII NOTPiOHO 3reHepyBaTH NOTPIOHY Kiib-
kicte POP st mapamerpiB y o0epHEHOMY TOPSIKY 1 30epertd iX y sSKu-
XOCh THMYACOBHX JIOKATEHUX KOMIpKaX MaM'sTi.

Hanpuxknan, nns

PROCEDURE (A:FLOAT; B:INTEGER);

MMOBUHHI OyTH BUAUICHI KOMIpKY st A 1 B BiAmoBigHO 10 THTIB
FLOAT i INTEGER, a Takox moBHHHO OyTH 3reHEepOBaHI KOMaHIH 3a-
OupaHHS 3 BEPIIUHH CTEKY 3HaYCHb Y KOMipKH A i B.

SIKiIo y rpamatulll BapiaHTy MmapaMeTpu HE MaloTh THILY, TO Oy-

JIEMO BBaXKaTH, IO JIJIS BCiX iX TpeOa BUMIATH 1Mo 4 OaiTH.
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— Buznauyenns maremaTuuHux pynkuin (DEFFUNC)

CemMaHTHKA:
~ BH3HAYCHHS MaTeMaTUYHOI (DYHKIIT 3a1a€ 1HIMIaTI30BaHUN MacHB,

3a1aHUH 3a JOTIOMOTO0I0 (POPMYJIIH B 3aJaHUX MEXKax.
Hii:
— BHIIJICHHS TIaM’ATi JJI1 MaCHBY 33J]aHOTO PO3Mipy;
« liHimiaii3aIis MacUBY 3HAUCHHSIMH 3TiJTHO JI0 337aHOT (hOPMYJIH.

O0MekeHHq:
— He JT03BOJISEThCS BUKOPHUCTOBYBATH OJTHAKOBI IMEHA JIJIs IBOX 1 0i-

nbe QyHKIIH;

~ imeHa ¢yHkuii, onucanux B po3aini DEFFUNC daktudno € ime-
HaMH MacCHBIB, a TOMY HE MarOTh 30iraTrcs 3 iMEHaMH IHIIIHX 3MiHHIX
Ta KOHCTAHT.

IHosicHeHHs:

- noBHi# rpamartuii MoBu SIGNAL Ta BapiaHTax 3
YCKJIaJHCHHMH TpaMaTHKaMi OCHOBHE TIPaBUJIO ONUCY OHIeT pyHKIIT Mae
BUTJIST,

<function> --> <function-identifier> = <expression><function-
characteristic> ;

e mepenbadaeThes, 0 y BUpa3i <expression™> Moxe BHKOPHCTO-
BYBATHCS HEOTOJIOMICHUH 1IeHTH(]IKATOD X, AK 1 Y MAaTEeMaTHIHUX (HyHK-
migx 3 aprymeHToM x, Tumy f(x) = 3x2+x-5, me 3x2+x-5 1 €
<expression>, TOOTO BHpa3, IO BU3HAYAE (YHKITITO.

Maremartuuni QyHKIIi, o oromomyoThes y po3aini DEFFUNC,
MIPEJICTABISIOTECSA Y TIaM SATi SIK MACHBH, SIKi 1HIMIaNi3yIOThCS 3HAYCH-

HSIMU BUpa3y <eXpression™> Ha eTari KOMITLIAIT (reHeparlii Koxy),
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MPUYOMY KIUTBKICTh Ta Jiana3oH 3Ha4eHb i€l QyHKIIT BU3HAYAIOTHCS il
XapaKTEepPUCTHKOIO

<function-characteristic> --> \ <unsigned-integer> , <unsigned-
integer>

VY BapiaHTax 31 CHOpPOLICHMMH TIpaMaThKaMH Ha MicIi
<expression> CTOITh <constant>, 110 O3HA4Ya€, 110 BCi 3HAYCHHS ITi€Q
¢yHKIi1 OyIyTh OTHAKOBUMH 1 TOPIBHIOBATH 3HAYEHHIO <constant™>.

[Nepie 3nauenHs <unsigned-integer> i3 XapakTepUCTUKH QyHKIIT
<function-characteristic> € BepXHbOIO I'paHHIICIO JlialTa30Hy 3MiHU 3Ha-
YyeHb apryMenTa X. Huxuero rpanuiiero 3apxau € 0. Aje 1eil MOMEHT €
BaXJIMBUM TibKK Tpu noBHOMY Bu3HaueHHi DEFFUNC konm Bukopuc-
TOBY€ThCS ~<expression>. VY BapiaHtax 3 <constant> 3aMiCTh
<expression> 1eil mepmmii <unsigned-integer> Ha TeHepalilo KoIy He
BIUIMBA€E, OCKIJIBKH BCi 3Ha4eHHS (QyHKUii OyAyTh OJHAKOBUMH HeE3aje-
’KHO BiJl apTyMEHTa X.

Jpyre 3HaueHHs <unsigned-integer> i3 XapaKTEpUCTHKH QYHKIIT
€ KIJIBKICTIO TOYOK, Ha sIKi Tpeba po30uTH iHTepBat Big 0 10 mepuioro
<unsigned-integer>. ToOTo, Apyre 3HaYeHHs <unsigned-integer> € KiJib-
KICTIO eJlleMeHTiB (po3MipoM) iHiliaai30BaHOTO MacwBa, IO BU3Haya-
etbest pynkuiero pozainy DEFFUNC.

Tomy, Bce, 10 Tpeba 3poOUTH y CIPOILICHUX BapiaHTax MpH I'eHe-
pariii koay Juis I11i€i KOHCTPYKIIii, 11e BUJIJIUTU MMaM’siTh JJI1 MacuBa 3
ime-Hem <function-identifier> 3 KiNBKICTIO €IEMEHTIB BH3HAYEHUX

JIpYTUM 3Ha4eHHSIM <unsigned-integer> i3 xapaKTepUCTUKU QYHKIIT 1
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MPOIHIIiaTi3yBaTH BCI €IEMEHTH I[bOT0 MaCHBa 3HAYCHHIMH 1110 JOPiB-

HIOIOTH <constant>.

« Tunu nanunx

Ba3osBi Tunu:
« INTEGER - wisie uncio;

~ FLOAT — uucno 3 raBaro4or0 KOMO. B mam’ti Take 4ncio Mi-
CTHUTBCS Y BUTIISIII <MaHTUCa><MOpsAAoK>. JlocTaTHBO B3STH JBI OKpeMi
KOMIpPKH JUIsSi MAHTHCH Ta TOPSIKY, HANPUKIa] 1o 4 0aiTH, i MOKIacTH
TyId 3aJaHi 3HA4YeHHS, SKIIO e KOHCTaHTa. [laM’sTb oISl MacuBy
TAKOTO THITYy BUIIISETHCS HACTYITHUM YHHOM:

<nopadokl>

<manmucal>

<nopadok2>

<manmuca2>
<nopadoxN>

~ manmucaN>

— BLOCKFLOAT — BHKOPUCTOBY€TbCS TUNBKU JUISi MacHBIB UHCENT 3
MIaBaIOY0I0 KOMOIO, 1[0 MalOTh OAHAKOBUH MopsiaokK. ITam’siTe 1uist Ma-
CHUBY TaKOT'O TUILY BUAUISIETHCS HACTYIIHUM YHHOM:

<HOpAOOK, CRITbHUIL 0113 6CIX MAHMUC™>

<manmucal>

~ maumucalN>
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« COMPLEX — Bu3Haua€ KOMIUIEKCHUH THI JaHUX IJIST OJHOTO 3
0a30BHX THUIIIB. SIKIIO /I TPOCTOI 3MIHHOI UM KOHCTAHTH I[JIOTO TUITY
INTEGER Buninserbcs, Hanpukiaj, 4 0alTu, TO Ui 3MIHHOI YH KOHC-
tanTH KoMmIuiekcHoro mijoro Tumy COMPLEX INTEGER Bupainserncs
8 OaliTiB, 3 AKMX mepmmMx 4 TPaKTyeTbcs SK [ifiCHA YacTHHA
KOMIUIGKCHOTO 4Mcia, a Jpyrux 4 OalTu SK ysSBHa 4YacTUHA
KOMIIJIEKCHOTO ITUCIa. AHA-JOTIYHO, IS IHITMX KOMIICKCHUX THITIB.

Macusu:
* Ul  OTOJIOUICHHA MacMBY HEOOXiJJHO OMHUCaTH aTpuoOyT

[<range><ranges-list>], skuil 3amae po3MipHOCTI MacwBY (KUIBKICTb
po3-MipHOCTell Ta iXHI IHOEKCHI [iama3oHM); SIKIIO OIYCKAIOTHCS
TIIBKA OJI-HOMIpHI MAacWBH, TO B TpaMaTHIll BKa3aHUH TUTbKUA OJIUH
nmiana3on [<range>]. Ha Bimminy Bigx moBu C/C++, ne BCi MacuBu
iHAeKCyoThCs Big Hyist, MoBa SIGNAL momyckae oroJionieHHsS MacHBiB
3 JIOBUIBHUMH IHJCKCHMMH Jlialla30HaMW 3Ha4yeHb. [0JOBHE, MI00
3HAYCHHS HUXHBOI TPAHUIl J[iara3oHy IHACKCIB HE IEepPEeBUIIYBAJIO
BEPXHIO T'PAHUIIIO, 1H-aKIIIe TTOMUJIKA;

— SIKIIO rpaMaTHKa JOMYCKAE BUKOPUCTAHHS 3HAYCHHS OJTHOTO Ma-
CHBAa B SIKOCTI IHIEKCA IHIIIOTO MacHUBa, HAPUKJIA/,

A[B[CIK]]]
To inerTudikaropu A, B, C moBuHHI OyTH OroJIOIIEHI MacWBamu, a
TeHe-pallis KOy BUKOHYEThCS HACTYITHUM YHMHOM: CIIOYaTKy OepeThCs
3Ha-ueHHs KoMipku K B sxocti iHgekca macuBa C, moTiM Tpeba mictaTa
y sK-uiick perictp 3HadeHHS K-ro en-ta macmBa C 1 med perictp

BHKOPHCTATH B SKOCTI iHAEKCca MacuBa B, 1 T.11.
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O0MeskeHHsI HA BUKOPMCTAHHS aTPUOYTIB THIIIB:
— CHHTakcHc (TpaMaTHKa) OTOJIOIICHHS 3MiHHAX HE 0OMEXY€ Kijlb-

KOCTi aTpuOyTiB B OAHOMY OTOJIOLICHHI, aje MepeBipKa KOPEKTHOCTI 3a-
MMCAHOTO TIPH OT'OJIOUICHHI CIIUCKY aTPUOYTIB Ta CYMICHOCTI IIUX aTpH-
OyTiB MiXk COOOI0 SIKpa3 1 € OJHIEI0 i3 TOJOBHUX 3a/1ad CEMaHTUYHOTO
aHaizy;

« JIOBUIbHA 3MIHHA YW KOHCTAHTA MOYKE MaTH TIIbKHA OOUH 3 0a30BHUX
cnerudikatopis INTEGER, FLOAT a6o BLOCKFLOAT, inakuie no-
MUJIKA,;

~ arpulyT komruiekcHoro Ty qannx COMPLEX mae cene Tinmbku

~ mapi 3 omgamM i3 OazoBux TumiB INTEGER, FLOAT a6o

~ nomnoBHIoouni arpu6yT SIGNAL MokHa BUKOPHCTOBYBATH pa-
30M 3 OJIHUM 3 YHCJIOBHX THUIIIB;

~ arpubyTt SIGNAL BKa3ye Ha Te, 110 3MiHHA € BX1THOIO UM BUXIJI-
Hoto. Taka 3MiHHa 000B’SI3K0OBO Mae OyTH TIOB’si3aHA 3 PETiCTPOM (TIOp-
TOM) BBOAY-BUBOIy 3a momomoror omnepatopy LINK, micms goro mii
BBOJIy-BHUBOJly BUKOHYIOTbCs onepaTopamu IN abo OUT;

— BCl 3MiHHI 3 OJJHAKOBUM 1JIEHTU(DIKATOPOM, OTOJIONICHI B Pi3HUX
mporeaypax 3 gomnoBHIO0UNM atpudyTom EXT, 3B a3yt0ThCs 3 OqHIEIO
i Tieto 3k Komipkoro mam’sari. Cneumdikatop EXT wmoxna
BUKOPHUCTOBY-

BaTH 3 OyAb-SKUM 3 0a30BHUX 200 KOMIUIEKCHUM THIIOM, & TAKOX 3 MacH-
BOM;
— Slx1o B oTHOMY OTOJIOIICHHI SKUHACH aTpUOYT BKa3aHUH Oibiie

OIHOI0 pa3y, TO BUAAETHCA NONICPCAKCHHSA.
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« OroJomeHHs 3MiHHIX
JLii:
TEHEpAIIisl KOy BUIUICHHS ITaM SITi TS 3MIHHUX.

OoMe:xeHHd:
HE JT03BOJISIETHCS BUKOPUCTOBYBATH OJTHAKOBI IMEHA JIJIS IBOX 1 Oi-

JIBITIE 3MIHHUX B OJHIN TiAIporpaMi i Ha TII00aTbHOMY PiBHi.

OroJionmieHHsI KOHCTAHT
Hii:
reHepallis Koy BUUICHHS aM’sTi Il KOHCTAHT 3TiJHO IX TUITY;

iHimianaizamisa BUAUICHOT ITaM’aTi 3aJaHUMH 3HaY€HHIMU KOHCTAHT.

O0MekeHHq:
HE JIO3BOJIIETHCSI BAKOPHCTOBYBATH OJHAKOBI IMEHA ISl ABOX 1 Oi-

JIbIlIC KOHCTAHT B OJHIM MiANpOrpaMi 4u Ha II00aJIbHOMY PiBHI;
HE JJ03BOJIIETHCS BUKOPHCTOBYBAaTH OJJHAKOBI iMEHA JUIA KOHCTa-
HTH Ta JTOBLILHOI 3MIHHOT 200 TPOIEAYPH YX IIPOTPAMH;

0 He J03BOJIAETHCS 3MIHIOBATH 3HAYCHHS KOHCTAHTH B IIPOTPaMi.

IMosicuenns:

nivicai uncna tuny FLOAT y mokasHukoBi# dhopMi, Hanpukian, -123e-

5 B MoBi SIGNAL 3amucyioTbcs Tak camo, TUTBKH 3aMicTh Oy-KBH

'e' BHKOPUCTOBYETHCSI CUMBOJ '#', TOOTO Oyne -123#-5;

SIKIIO KOMIUIEKCHA KOHCTaHTa 3alycaHa y KOl B EKCIOHEHIiHHiH

¢dopmi <pupa3z>$EXP(<Bupa3>), ne Bupazu 000B’3KOBO ITOBHHHI

0yTH KOHCTaHTHUMHU (TOOTO iX MOXKHA OOYHCIIUTH K TPAHCIIATOPI),
TO CIIOYATKY MOTPIOHO MEPEBECTH MPSMO Y TPAHCIIATOPI IIE YUCIIO Y
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3BHYaiiHy apudmeTnuHy (opMy 1 3amucaTd y BUAUICHY HaM'siTh
OTpUMaHi 3Ha4eHHS MIHCHOI Ta ysBHOI YaCTHH KOMILIEKCHOTO YH-
cina. Tobro, B pe3ynbrari, Hagami Ha acemOnepi poOoTa Haj
KOMIUIe-KCHIMH ~ 4YuCllaMH ~ Oyzae  BimOyBaTHCS — TiJIbKH Y
apupMeTHdHIH GopMi. SIKIMIO XTOCh HE MaM’sATae SK IMEPEBECTH
KOMITJICKCHE YHCJIO 13 eKC-TIOHEHIIHHOI (MoKa3sHUKOBOi) popmu y

apu(METUYHY, 3BEPHITHCS JI0 JOBIIHUKIB Ta IHTEPHETY.

OroJionmieHHs1 MiTOK

Hii:

reHeparlis TaOJHUIli MiTOK;

MIEPETBOPEHHS MITOK JI0 BUTJISAY 1I€HTU(IKATOPIB 1)1 MOYKIIMBO-

CTi BCTaBKH B aCEMOJICPHUHN KO/I.

Oo0mMexeHHA:

HE JI03BOJIIETHCSI BAKOPHCTOBYBATH OJHAKOBI iIMEHA IS ABOX 1 Oi-

JIBIIE MITOK;

iMeHa 3reHepOBaHUX MITOK HE MarOTh 30iraTrics 3 iMeHaMH 3MiH-

HUX Ta KOHCTaHT B OJIHIN MiATIpOrpami Ta 3 30BHIIIHIMH IMEHaMH Ha

r710-0aJbHOMY PiBH.

Buxopucranus 3MiHHAX

JLii:

KOHCTPYKIIisl BUAY <3MiHHA>[<BUpPa3>,<CIHCOK-BUPA3iB>]| 3a/1a€

3BCPHCHHA 10 CJICMCHTA MACUBY,
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YHCIIOBA KOHCTAHTa B OJJMHAPHUX JIANKaX 337a€ KOMIUIEKCHY KOH-
CTaHTY, SIKa MOBHHHA OOYHCITIOBATUCH HA €Talli 3TOPTKH y JIEKCHYHOMY
aHai3aTopi;

KOHCTPYKIIisl BUIy “<BHpa3>,<BUpa3>"’ 3a]la€ KOMIUIEKCHY 3MIHHY
(ToOTO B BHpa3i MOXKYTb OYTH NPUCYTHI 3MiHHI);

KOHCTPYKIIis BUAY “<Bupa3z>$EXP(<Bupa3z>)” 3a1a€ KOMIUICKCHY
3MiHHY B €KCIIOHEHIIIiHIN (opmi.

O0MekeHHA:
HE HOO03BOJIAECTHCA BI/IKOpI/ICTaHH}I KOMIIJIICKCHUX 3MiHHI/IX B J'IiBifI

YacTHHI BUpasy (JiBOPYyY BiJl 3HAKY NPUCBOEHHS), 3aJJaHUX Y BUTIISI
“<pmupa3z>,<supasz>" abo “<supaz>$EXP(<Bupasz>)”, T00TO y NiBiii yac-
THHI OIepaTopa IMPUCBOEHHS JO3BOJIAETHCS BHKOPHUCTOBYBATH TUIBKH

OIVHWYHI 1MeHTU(IKATOPH KOMIUICKCHIX 3MiHHHX.

Kepyroui konctpykuii (Onepatopu)
Hii:

mpaBmiio <statements-list> --> <empty> BiAmoBigae iHCTPYKIIil
nop;

KOHCTPYKIIis <variable> := <expression> 3aJ1a€ onepaTop IpHCBO-
€HHS;

KOHCTpYKIList <procedure-identifier><actual-arguments> 3aae
OIIepaTop BUKIUKY MPOIETYPH;

koHcTpyKis [IF-THEN-ELSE-ENDIF 3amae ymoBHUi omepatop
(icHye BapiaHT 5K 3 OJHI€I0, TAK 1 3 TBOMA T'iJIKAMH YMOBHOTO OIlepa-

TOpa);
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koHCTpyKIis WHILE-DO 3amae nuki 3 nepeayMoBoro;

koHCTpyKIiss LOOP-ENDLOOP 3amae HecKiHUEHUH HUKIT;

koHCTpyKIlisi FOR-ENDFOR 3anae nmuki 3 TiYHUIbHAKOM;

koHcTpykiist CASE-OF-ENDCASE 3anae onepatop Bu6opy;

koHcTpykIiss GOTO 3amae oneparop 6€3yMOBHOTO TIEPEXOY 1O
3a7aH01 MITKH;

koHcTpykIiis RETURN 3anmae omeparop moBepHEHHS 3 TpoIie-
1ypH;

IyCTOMY OIIEPaTopy ,, ; ~ BINIOBiJIa€ aceMbJepHa IHCTPYKIisS nop.

O0OMekeHHA:
MiTKa, Ha sIKy Tepe/iae KepyBaHHs oniepaTop 0€3yMOBHOTO Iepe-

xony GOTO mnoBuHHa Oyt 00OB’SI3KOBO: 1) orojomieHa y po3mimi
LABEL,; 2) BukopucraHa nepe OIHHM 3 OIIEpaTopiB MPOrpaMu, iHaKIIIe
TTOMMJTKA;

Sxmo y BapianTi rpamaTtuku po3ain LABEL BiacyTHii, TO Bei Mi-
TKH BBKAIOTHCS OTOJONICHUMH 1 3aJIMIIAE€THCS TUTBKU CUTYAIlis 2) 1Mo-
MEPEHBOTO MYHKTY;

BUKOPHUCTaHHS OJHAKOBOT MITKH IIEepe]l OIlepaTopaMu y KOJi mpo-
rpamu Oinbilie 0OHOTO Pa3y € MOMIIIKOIO;

SIKIIIO MPH OTOJIOIIEHHI MITOK SIKACh MiTKa y CITUCKY MITOK 3yCTpi-

4aeThCA OlIbIIe OIHOI'0O pa3dy, BUAAETHCA NONICPCIKCHHS.
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10. KoncTpykuii BBOAY-BUBOAY
Jo i€l rpynu KOHCTPYKIi# HanexaTs onepatopu LINK, IN, OUT.

Jlis ux omepartopiB B paMKax J1a0opaTOpHOI poOOTH KOJA I'eHepyBaTu He
notpibHo. Tpeda Oyne BUKOHATH TUTHKU CEMAHTUYHUHA aHAaMi3.
Hii:

koHcTpykiiss LINK <variable-identifier> , <unsigned-integer>
3B’s3y€ 3a7laHy 3MiHHY 3 HOMEpoM (<unsigned-integer>) oqHOro 3
peric-TpiB (IOPTiB) BBOAY-BHBOAY;

koHcTpyKLii IN <unsigned-integer> u OUT <unsigned-integer>
3aJIal0Th BIIACTUBOCTI «MIiIbKu OJisl 6600y» YN «MINbKU O/ 6UB0OY» PETi-
cTpy (IOPTY) BBOAY-BUBOIY 3 HOMepoM <unsigned-integer>, sikuil pa-Hire
MOBUHEH OyTH 3B’si3aHuii omeparopom LINK 3 neskor 3MiHHOKO, IO
orojomeHa B mporpami i mae atpudyt SIGNAL (ueit atpubyT o3Ha-uae,
o 11 3MiHHa BHKOPHCTOBYETHCS B Iporpami JUis BBOAY UM BHUBOIY
iH(popmMarii). Lli BIacTHBOCTI 3aJal0ThCs BIPTyaJIbHO 1 € HEOOXITHUMHU Ha
eTani KOMIUIALIT TUTbKK JUIS MEepeBipKH CeMaHTHYHOI KOpeKTHOCTi. Ome-
patop IN 3anmae perictpy (IOpTy) BBOAY-BHUBOJY BJIACTUBICTh «7MiibKu OJis

6600y, a oneparop OUT — BIacTHBICTb «minbKu 015 GUBOOYY.

Oo0OMeskeHHs:
B oreparopax LINK MoxXyTh BUKOPHCTOBYBATHCH TiTBKH 3MiHHI,

orosnomreHi 3 arpudyrom SIGNAL, T0OTO sAKIIO cepen arpuOyTiB B
onmci izeHTHdikaTopa 3MiHHOI, 10 BKazaHuil y onepatopi LINK, Hemae

atpu-0ytra SIGNAL, TO I1e TOMMIIKA;
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0 skmo B omepartopi IN a6o OUT Bkazanuii HOMEp MOPTY, SIKHi
rmoriepeIHLO He OyB 3B's3aHUi padimie 3 in-pom omeparopom LINK, To
L€ TOMUJIKA;

1 omuH i TO¥ e HOMep pericTpa (MOPTY) BBOIY-BUBOIY HE MOXKE
BUKOPHCTOBYTHUCS B OHIH Iporpami oJHOYACHO sIK B orieparopi IN, Tax
B onepatopi OUT, ockiibKH BOHH BU3HAYAIOTh MPOTUIICKHI BIaCTHBO-

CTi BBOJTy-BHBOAY, TOOTO:

HE JJO3BOJIIETHCS 3aIIUC JI0 PETiCTPy, SKIIO IS HhOTO OyJia BCTa-HOBJICHA
BJIACTHUBICTb ,,TUIBKM YATAHHS~ 32 JOIIOMOTOI0 ONEepaTopy

IN;

HE J03BOJISIETBCS YHMTAaHHS 3 Ppericrpy, Ko a1 Hboro Oyna BcTa-
HOBJIEHA BJIACTUBICTb ,,TUIBKU 3aIIUC” 32 JOIIOMOT'OI0 OIIEPaToOpy

OUT.

Hampuknan, nputimaeTe mi1s anapatHoi iatGopMu, st sskoi Bu
reHepyeTe KoJ, 10 Ha Lil maTdopmi €, HAIPUKIIA, TpU NOPTH (peric-Tpu)
BBOJIy-BUBOJY TiJIBKH IJIs BBOAY (Hexal 3 Homepamu 1, 2, 3) i Tpu moptn
TiNbKY AT BUBOLY (Hexail 3 HoMepami 4, 5, 6). LINK 3B's13ye mopt
KOHKPETHUM HOMEpPOM 3 paHille OTroJOIIeHOI 3MIHHOIO A, sKa
000B’s13k0BO Mae cepell aTpu0itiB aTpudyT SIGNAL. Skimo neBHuii mopt
BCT@QHOBJICHUI! TUIBKH AJIs BBOJY, TO LIl HOMep MoXke OyTH B KOJi TIpo-
rpam TiIbKU B oniepartopi IN, sSIKIo 1e mopT it BUBOAY, TO TUIBKU B

onepatopi OUT. [nakmie Oyie ceMaHTUYHA TTOMUJIKA.
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11. Onepauii B BHpa3ax
JLii:

pe3yabraToM Jioriunux omnepauiit (OR, AND, NOT) ta onepauiii
nopiBHsHHS € 0 9u 1;

omepariis ! Bigmosigae mobitoBomy OR Hax onepanmaMu TUITY
INTEGER;

omepariist & BiAmosigae moditoomy AND Hax onepaHIaMu TUITY
INTEGER;

omepariis * Bianorigae noditosomy NOT Haj onepaHaoM THITY
INTEGER;

pesynbratoM omnepailii MOD € 3aauirok Bix JieHHS.

SIKIIIO B TpaMaTHIli JOMYCKAIThCS TIILKH JIOT1uHi (OyJIeBi) BUpasH,
TO, HANIPUKJIIA, PE3YyIbTATOM IIPUCBOEHHS

A:=0>1;

Oyne 3anuc 3HaueHHs 0 (false) y 3MiHHY A 13MiHHa A OyJie BBaXKa-

THUCS 3MIHHOIO JIOTTYHOTO (OYJICBOT0) THITY.

Oo0MexkeHHs:
oriepariii MatoTb BUKOHYBAaTHCh TUTbKU HaJl JAHUMHU CYMICHUX TH-

IiB.
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12. AceMOJiepHi BcTaBKHU
Hii:
Kouctpyxis
($ <assembly-insert-file-identifier> $)
BIJIMOBi/Ta€ BCTABIli TEKCTY aceMOJIEPHOTO KOJY, SKHU 3HAXOUTHCS
B 3aJjaHoMy (aiiii 3 imeHeM <assembly-insert-file-identifier>, B mpo-
rpamy 0e3 OyAb-IKHX TepeBipOK.
<assembly-insert-file> — ne inenTudikaTop peansHoro ¢aiiny, 1o
3HAXOIUTHCS HA AUCKY 1 MICTHTB Y c00i KOl aceMOIepHOI BCTaBKH, TOOTO
il TecTy moBuHeH OyTH (aiin 3 iMeHeMm, 3a1anuM <assembly-insert-file-
identifier>, sKuii MiCTUTH SKHIICH aceMOJCpHHHA KOJ, 1 1ed koj 3 (aiity
MOBHHEH OyTH BCTaBieHWH Oe3 3MiH "as is" y 3reHepoBaHUM KOJ Ha MiCIli
3HAXOKEHHsI KOHCTPYKIIT ($ <assembly-insert-file-identifier>
$) B xoxi Ha moBi SIGNAL 3amicth Hef.
Hanpuknan, skmio y daiini filename.txt 3HaXoAsIThCS KOMaHIN
MOV AX,VARI1
MOV VAR2,AX
TO B TOYIII 3HAXOKEeHHs KOHCTPYKIT ($filename.txt$) 3amicTs
Hel TOBHHEH OyTH 3TeHepOBaHUN KO/
MOV AX,VARI1
MOV VAR2,AX
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KouTpoJbHi nuTanus

TMousTTs HEGOPMATBHOT Ta (POPMATBHOT CEMAHTHKHA MOBH TIPOTpPa-
MyBaHHSL,

BusHaueHHS MeTa CEMaHTUYHOT MOBH Ta MPHUKJIAIN ICHYIOUHX METa
CEMaHTHYHUX MOB.

Bunu ceMaHTUYHOT BiAIOBIAHOCTI Y IPOCTil MeTa CEMaHTUYHIH
MOBI.

CtpykTypa nporpamu reHepaTopa Koay (CeMaHTHYHOTO MPolie-
copa) Ta CTPYKTypa PeKYPCUBHMX CEMaHTUYHHUX MPOLEAYP/PYHKIIIH.

I'enepartist Koy Jis oriepaTopa MPUCBOEHHS.

[eneparis koay U1 HETIOBHOT YMOBHOT KOHCTpyKii if-then.

I'enepanis koxy 11 moBHOI yMOBHOI KOHCTpyKii if-then-else.

Ienepartist Koy U1 KOHCTPYKINIT IUKITY 3 TiepeayMoBoro while.

Ienepartist Koy U KOHCTPYKIIIT IUKITY 3 MICISTYMOBOIO repeat.

10. Temepamiss komy mAns KOHCTPYKIII IHMKIY 3 JHYAIBHUKOM
(mapame-tpom) for.

11. I'enepanist koxy U1 Kepyro4oi KOHCTPYKLii BHOOpY case.

BapianTu inguBigyajJbLHUX 3aB1aHb
Bapiantu rpamaTHK CKIageHI Ha OCHOBI TpaMaTHKH MOBHU
SIGNAL [7] i naBeneni B monatky 1. B momatky 2 HaBeneHa OBHa Tpa-
Matrka MoBH SIGNAL nms 3aralbHOTO YSIBJICHHS PO MOBY Ta B3ae-
MO3B’SI3KH 11 KOHCTPYKITiH.
BapianT BU3HAYa€ETHCA BiIMOBITHO MOPSIAKOBOMY HOMEPY

CTY-A€HTa B CIIMCKY ’KypHAaJa rpynu.
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JIOJATOK 1. BAPIAHTUA TPAMATHK
JUISI THAUBIAY AJIBHUX 3ABJIAHD.

BapianTi rpamMaTtuk CKJIAAE€HI Ha OCHOBI TpaMaTUKHd MOBH
SIGNAL [7]. B nomatky 2 HaBeneHa noBHa rpamaTthka MoBu SIGNAL
JUTSL 3aTaIBHOTO YSIBIICHHS TIPO MOBY Ta B32€MO3B’S3KH i1 KOHCTPYKIIIH.

BapianT Bu3HaYaeThCA BiANOBIAHO MOPSIAKOBOMY HOMEPY

CTY-A€HTA B CIIMCKY JKYpHAaJa Ipynu.

Bapianm 1

<signal-program> --> <program>
<program> —--> PROGRAM <procedure-identifier> ;
<block>. |
PROCEDURE <procedure-identifier>
<parameters-list> ; <block> ;
<block> --> <declarations> BEGIN <statements-list>
END
<declarations> --> <label-declarations>
<label-declarations> --> LABEL <unsigned-integer>
<labels-list>; |
<empty>
<labels-list> --> , <unsigned-integer> <labels-list>
|
<empty>
<parameters-list> --> ( <declarations-list> ) |
<empty>
<declarations-list> --> <empty>
<statements-list> --> <empty>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> --> 0 | 1 | 2 | 3 1 4 | 511 6| 71819
<letter> -->A | B | C | D| ... | 2
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Bapianm 2

<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block>. |
PROCEDURE <procedure-
identifier><parameters-list> ; <block> ;

<block> --> BEGIN <statements-1list> END

<statements-list> --> <empty>

<parameters-list> --> ( <declarations-list> ) |
<empty>

<declarations-1list> --> <declaration> <declarations-list>
|
<empty>

<declaration> --><variable-identifier><identifiers-
list>:<attribute><attributes-list> ;

<identifiers-list> --> , <variable-identifier>
<identifiers-1list> |
<empty>

<attributes-list> --> <attribute> <attributes-list>
|
<empty>

<attribute> --> SIGNAL |

<procedure-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<digit> -->0 | 1 | 2 | 3 1 4151161 71819
<letter> -->A | B | C | D | ... | Z
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Bapianm 3

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;

<block>.

<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <constant-declarations>

<constant-declarations> --> CONST <constant-
declarations-1list> |

<empty>

<constant-declarations-1list> —--> <constant-declaration>
<constant-declarations-list> | <empty>

<constant-declaration> --> <constant-identifier> =
<constant>;
<statements-list> --> <statement> <statements-list>

<empty>

<statement> --> <variable-identifier> := <constant>
;

<constant> --> <unsigned-integer>

<constant> --> - <unsigned-integer>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 4 1511 6| 71819
<letter> -->A | B | C | D | ... | Z
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Bapianm 4

<signal-program> --> <program>
<program> --> PROCEDURE <procedure-identifier><parameters-
list> ; <block> ;
<block> --> <declarations> BEGIN <statements-list>
END
<statements-list> --> <empty>
<parameters-list> --> ( <declarations-list> ) |
<empty>
<declarations-1list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --> <variable-identifier>
<attribute> ;
<attribute> --> INTEGER | FLOAT
<declarations> --> <constant-declarations>
<constant-declarations> --> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-list> | <empty>
<constant-declaration> --> <constant-identifier> =

<constant>;
<constant> --> <unsigned-integer>
<constant> --> - <unsigned-integer>

<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 41 511 61 71819
<letter> -->A | B | C | D | ... | Z
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Bapianm 5

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <declarations> BEGIN <statements-list>
END
<statements-list> --> <empty>
<declarations> --> <constant-declarations>
<constant-declarations> --> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> --> <sign> <unsigned-constant>
<constant-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-constant> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>
<fractional-part> --> #<sign><unsigned-integer> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |

01

<empty>
<digit> -->0 | 1 | 2 | 3 1 41 511 61 718129
<letter> -->A | B | C | D| ... | 2
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Bapianm 6

<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block>.

<block> --> <declarations> BEGIN <statements-list>
END

<statements-list> --> <empty>

<declarations> --> <constant-declarations>

<constant-declarations> —--> CONST <constant-
declarations-1list> |
<empty>

<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-list> | <empty>

<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> --> '<complex-number>"'

<complex-number> --> <left-part> <right-part>
<left-part> --> <unsigned-integer> |
<empty>
<right-part> --> ,<unsigned-integer> | S$SEXP (
<unsigned-integer> ) |
<empty>
<constant-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 41511 61 71819
<letter> -->A | B | C | D | ... | Z
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Bapianm 7

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <declarations> BEGIN <statements-list>
END
<statements-list> --> <empty>
<declarations> --> <variable-declarations>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-1list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier><identifiers-
ist>:<attribute><attributes-1list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-1list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
<attribute> --> SIGNAL |
COMPLEX |
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list> |
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string>
<empty>
<digit> --> 0 | 1 | 2 | 3 | 4 | 5| 6| 71 819
<letter> -->A | B | C | D| ... | 2
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Bapianm 8

<signal-program> --> <program>
<program> --> PROCEDURE <procedure-identifier><parameters-
list> ; <block> ;
<block> --> <declarations> BEGIN <statements-list>
END
<statements-list> --> <empty>
<parameters-list> --> ( <declarations-list> ) |
<empty>
<declarations> --> <variable-declarations>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-list> --> <declaration> <declarations-1list>
|
<empty>
<declaration> --><variable-identifier><identifiers-
list>:<attribute><attributes-1list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-1list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
12. <attribute> --> SIGNAL
COMPLEX |
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<digit> -->0 | 1 | 2 | 3 1 4151161 712819
<letter> -->A | B | C | D | ... | Z
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Bapianm 9

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <declarations> BEGIN <statements-list>
END
<statements-list> --> <empty>
<declarations> --> <math-function-declarations>
<math-function-declarations> —--> DEFFUNC <function-list>

<empty>

<function-list> --> <function> <function-list> |
<empty>

<function> --> <function-identifier> =

<constant><function-characteristic> ;
<function-characteristic> --> \ <unsigned-integer> ,
<unsigned-integer>
<constant> --> <unsigned-integer>
<procedure-identifier> --> <identifier>
<function-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 4 1 511 61| 71819
<letter> -->A | B | C | D| ... | 2
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Bapianm 10

<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block> ;

<block> --> <declarations> BEGIN <statements-list>
END

<statements-list> --> <empty>

<declarations> --> <procedure-declarations>

<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>

<procedure> --> PROCEDURE <procedure-
identifier><parameters-list> ;

<parameters-list> --> ( <declarations-list> ) |
<empty>

<declarations-1list> --> <declaration> <declarations-list>
|
<empty>

<declaration> --><variable-identifier><identifiers-
list>:<attribute><attributes-1list> ;

<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>

<attributes-list> --> <attribute> <attributes-list>

I
<empty>
13. <attribute> --> SIGNAL

COMPLEX |

INTEGER |

FLOAT |

BLOCKFLOAT |

EXT
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<digit> -->0 | 1 | 2 | 3 1 4151161 71819
<letter> -->A | B | C | D | ... | Z
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Bapianm 11

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;

<block>.

<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <label-declarations>

<label-declarations> --> LABEL <unsigned-integer>
<labels-list>; |
<empty>
<labels-list> --> , <unsigned-integer> <labels-list> |
<empty>
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> <unsigned-integer> : <statement> | GOTO
<unsigned-integer> ; |
LINK <variable-identifier> , <unsigned-
integer> ; |
IN <unsigned-integer>; |
OUT <unsigned-integer>;
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 41511 611 71819
<letter> -->A | B | C | D | ... | Z

MapueHko O.l., MapueHko 0.0. OCHOBM NPOEKTYBaHHSA TpaHCAATOPIB 67



Bapianm 12

<signal-program> --> <program>

<program> --> PROCEDURE <procedure-identifier>
<parameters-list> ; <block> ;

<block> --> <declarations> BEGIN <statements-list>

END
<declarations> --> <label-declarations>
<label-declarations> --> LABEL <unsigned-integer>

<labels-1list>; |

<empty>
<labels-list> --> , <unsigned-integer> <labels-list>

|

<empty>
<parameters-list> --> ( <variable-identifier>

<identifiers-list> ) |

<empty>
<identifiers-list> --> , <variable-identifier>

<identifiers-1list> |

<empty>
<statements-list> --> <statement> <statements-list>

|

<empty>
<statement> --> <unsigned-integer> : <statement> | GOTO

<unsigned-integer> ; |

RETURN ; |

\

($ <assembly-insert-file-identifier> $)
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<assembly-insert-file-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<digit> --> 0 | 1 | 2 | 3 | 4 | 5| 6| 71 819
<letter> -->A | B | C | D | ... | 2
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<signal-program> --> <program>

<program> --> PROCEDURE <procedure-
identifier><parameters-1list>; <block>

<block> --> <declarations> BEGIN <statements-list>

END
<declarations> --> <procedure-declarations>
<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>

<procedure> --> PROCEDURE <procedure-
identifier><parameters-list> ;

<parameters-list> --> ( <variable-identifier>
<identifiers-1list> ) |
<empty>

<identifiers-list> --> , <variable-identifier>
<identifiers-1list> |
<empty>

<statements-list> --> <statement> <statements-list>
|
<empty>

<statement> --> <procedure-identifier><actual-
arguments> ; |

RETURN ;

<actual-arguments> --> ( <unsigned-integer> <actual-
arguments-list> ) |
<empty>

<actual-arguments-list> --> , <unsigned-integer>
<actual-arguments-list> |

<empty>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>

<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 415161718129
<letter> -->A | B | C | D| ... | 2
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Bapianm 14

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;

<block>.

<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <label-declarations>

<label-declarations> --> LABEL <unsigned-integer>
<labels-list>; |

<empty>

<labels-list> --> , <unsigned-integer> <labels-list> |
<empty>

<statements-list> --> <statement> <statements-list>

<empty>
<statement> --> <unsigned-integer> : <statement> | GOTO
<unsigned-integer> ; | <condition-

statement> ENDIF ;|
7
<condition-statement> --> <incomplete-condition-
statement><alternative-part>

<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>

<conditional-expression> --> <variable-identifier> =
<unsigned-integer>

<alternative-part> --> ELSE<statements-list> |

<empty>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>

<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 |1 4| 5161718129
<letter> -->A | B | C | D | ... | Z
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<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block> ;

<block> --> BEGIN <statements-1list> END

<statements-list> --> <statement> <statements-list>
|

<empty>
<statement> --> <unsigned-integer> : <statement> | <variable-
identifier> := <unsigned-integer>

\

<procedure-identifier><actual-arguments> ;

|

GOTO <unsigned-integer> ; |

LINK <variable-identifier> , <unsigned-

integer> ; |

IN <unsigned-integer>;

OUT <unsigned-integer>; |

RETURN ; |

\

($ <assembly-insert-file-identifier> $)
<actual-arguments> --> ( <variable-identifier>

<actual-arguments-list> ) | <empty>
<actual-arguments-list> --> ,<variable-identifier>

<actual-arguments-list> |

<empty>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<assembly-insert-file-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<digit> -->0 | 1 | 2 | 3 1 41 511 61| 71819
<letter> -->A | B | C | D| ... | 2
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<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> BEGIN <statements-1list> END
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> <condition-statement> ENDIF ; | WHILE
<conditional-expression> DO
<statements-list> ENDWHILE ;
<condition-statement> --> <incomplete-condition-
statement><alternative-part>
<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>
<alternative-part> --> ELSE<statements-list> |
<empty>
<conditional-expression> -->
<expression><comparison-
operator> <expression>
<comparison-operator> --> < \
<=
0 I
<>
>= |
>
<expression> --> <variable-identifier> |
<unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>

<identifier> --> <letter><string>

<string> --> <letter><string> |
<digit><string> |
<empty>

<unsigned-integer> --> <digit><digits-string>

<digits-string> --> <digit><digits-string> |
<empty>

<digit> -->0 | 1 | 2 | 3 1 41511 61 71819

<letter> -->A | B | C | D| ... | 2
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Bapianm 17

<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block>.

<block> --> BEGIN <statements-1list> END

<statements-list> --> <statement> <statements-list>

<empty>
<statement> --> LOOP <statements-list> ENDLOOP ; | FOR
<variable-identifier> := <loop-
declaration> ENDFOR ;
<loop-declaration> --> <expression> TO <expression>
DO <statements-list>
7. <expression> --> <summand> <summands-list>

- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-list> |

<empty>
9. <add-instruction> --> + |
<summand> --> <variable-identifier> |
<unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 | 4| 5| 6| 71819
<letter> -->A | B | C | D | ... | Z
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<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> BEGIN <statements-1list> END
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> LOOP <statements-list> ENDLOOP ; | CASE
<expression> OF <alternatives-list>
ENDCASE ;
<alternatives-1list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

<expression> --> <multiplier><multipliers-list>

<multipliers-1list> --> <multiplication-instruction>
<multiplier><multipliers-list> |

<empty>
10. <multiplication-instruction> --> * |
0 I
MOD
<multiplier> --> <variable-identifier> |

<unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>

<identifier> --> <letter><string>

<string> --> <letter><string> |
<digit><string> |
<empty>

<unsigned-integer> --> <digit><digits-string>

<digits-string> --> <digit><digits-string> |
<empty>

<digit> -->0 | 1 | 2 | 3 1 415161718129

<letter> -->A | B | C | D| ... | 2
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Bapianm 19

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <variable-declarations> BEGIN
<statements-1list> END
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-1list> --> <declaration> <declarations-list>

<empty>
<declaration> --><variable-identifier>:<attribute> ;
7. <attribute> --> INTEGER |
FLOAT

<statements-list> --> <statement> <statements-list>
|
<empty>

<statement> --> <condition-statement> ENDIF ;

<condition-statement> --> <incomplete-condition-
statement><alternative-part>

<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>

<alternative-part> --> ELSE <statements-list> |

<empty>
<conditional-expression> --> <expression> =
<expression>
<expression> --> <variable-identifier> |

<unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 4| 516171181329
<letter> -->A | B | C | D| ... | 2
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Bapianm 20

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <variable-declarations> BEGIN
<statements-1list> END
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-1list> --> <declaration> <declarations-list>

<empty>
<declaration> --><variable-identifier>:<attribute> ;
7. <attribute> --> INTEGER |
FLOAT

<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> WHILE <conditional-expression> DO
<statements-list> ENDWHILE ;
<conditional-expression> --> <expression>
<comparison-operator><expression>
<comparison-operator> --> < \
<= |
0 I
<> |
>= |
>
<expression> --> <variable-identifier> |
<unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 | 41 51161 71819
<letter> -->A | B | C | D | ... | %

MapueHko O.1., MapyeHko 0.0. OCHOBM NPOEKTYBaHHSA TPaHCAsATOpPiB 76
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<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block>.

<block> --> <variable-declarations> BEGIN
<statements-list> END
<variable-declarations> --> VAR <declarations-list>

|
<empty>
<declarations-1list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-
identifier>:<attribute><attributes-1list> ;
<attributes-list> --> <attribute> <attributes-list>
|

<empty>
8. <attribute> --> INTEGER
FLOAT |
[<range>]
<range> —--> <unsigned-integer> .. <unsigned-integer>

<statements-list> --> <statement> <statements-list>

|
<empty>
<statement> --> <variable> := <expression> ;

<expression> --> <variable> |
<unsigned-integer>

<variable> --> <variable-identifier><dimension>

14. <dimension> --> [ <expression> ]
<empty>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>

<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 4| 516171181329
<letter> -->A | B | C | D| ... | 2
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<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ; <block>.

<block> --> <variable-declarations> BEGIN <statements-
list> END

4. <variable-declarations> --> VAR <declarations-list>
<empty>

<declarations-1list> --> <declaration> <declarations-
list> |
<empty>

<declaration> --><variable-identifier>
<attribute><attributes-list> ;

<attributes-list> --> <attribute> <attributes-list> |

<empty>
8. <attribute> --> SIGNAL
INTEGER
FLOAT |
EXT
<statements-list> --> <statement> <statements-list> |
<empty>
<statement> --> FOR <variable-identifier> := <loop-
declaration> ENDFOR ;
<loop-declaration> --> <expression> TO <expression> DO
<statements-list>
<expression> --> <multiplier><multipliers-list>
<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> |
<empty>
14. <multiplication-instruction> --> *
0 |
& |
MOD
<multiplier> --> <variable-identifier> |

<unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> --> 0 | 1 | 2 | 3 1 4 |1 511 61| 71819
<letter> -->A | B | C | D| ... | 2
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Bapianm 23

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <declarations> BEGIN <statements-list> END
<declarations> --> <constant-declarations>
<constant-declarations> --> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-list> | <empty>

<constant-declaration> --> <constant-identifier> =
<constant>;

<statements-list> --> <statement> <statements-list> |
<empty>

<statement> --> CASE <expression> OF <alternatives-list>
ENDCASE ;

<alternatives-1list> --> <alternative> <alternatives-list>

<empty>
<alternative> —--> <expression> : /<statements-list>\
12. <expression> --> <summand> <summands-list> |

- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-list> |

<empty>
14. <add-instruction> --> + |

<summand> --> <variable-identifier> |
<unsigned-integer>
<constant> --> <unsigned-integer>
<variable-identifier> --> <identifier>
<constant-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> --> 0 | 1 | 2 | 3 1 4 |1 511 61| 71819
<letter> -->A | B | C | D| ... | 2
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<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ; <block>.
<block> --> <variable-declarations> BEGIN <statements-
list> END
4. <variable-declarations> --> VAR <declarations-list>
<empty>
<declarations-1list> --> <declaration> <declarations-
list> |
<empty>
<declaration> --><variable-identifier> : INTEGER ;
<statements-list> --> <statement> <statements-list> |
<empty>
<statement> --> <variable-identifier> := <conditional-
expression> ;
<conditional-expression> --> <logical-summand>
<logical>
<logical> --> OR <logical-summand> <logical> |
<empty>
<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>
<logical-multipliers-list> --> AND <logical-
multiplier><logical-multipliers-list> |
<empty>
<logical-multiplier> --> <expression><comparison-
operator><expression> |
[ <conditional-expression> ] |
NOT <logical-multiplier>
<comparison-operator> --> < \
<= |
0 I
<> |
>= |
>
<expression> --> <variable-identifier> |
<unsigned-integer>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> | <empty>
<digit> -->0 | 1 | 2 | 3 | 41511 61 71819
<letter> -->A | B | C | D | ... | %
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<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <variable-declarations> BEGIN
<statements-1list> END
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-1list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier>: INTEGER ;
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> <variable-identifier> :=
<expression> ;
9. <expression> --> <summand> <summands-list>
- <summand> <summands-list>
<summands-1list> --> <add-instruction> <summand>
<summands-list> |
<empty>
11. <add-instruction> --> +
<summand> --> <multiplier><multipliers-list>
<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>
14. <multiplication-instruction> --> * |
/
<multiplier> --> <variable-identifier> |
<unsigned-integer> |
( <expression> )
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |
<empty>
<digit> -->0 | 1 | 2 | 3 1 41 511 61| 71819
<letter> -->A | B | C | D| ... | 2
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<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;

<block>.

<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <constant-declarations><variable-
declarations>

<constant-declarations> --> CONST <constant-
declarations-1list> |

<empty>
<constant-declarations-list> --> <constant-declaration>
<constant-declarations-list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> --> <complex-constant> |
<unsigned-constant>
- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier> <identifiers-list>:
<attribute><attributes-list> ;
<identifiers-1list> --> , <variable-identifier>
<identifiers-1list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
14. <attribute> --> SIGNAL
COMPLEX [
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list> |
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<statements-list> --> <statement> <statements-list>
|
<empty>
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<statement> -->
<condition-statement> ENDIF ; |
WHILE <conditional-expression> DO
<statements-list> ENDWHILE ; |
LINK <variable-identifier> , <unsigned-
integer> ; |
IN <unsigned-integer>;
OUT <unsigned-integer>;
<condition-statement> --> <incomplete-condition-
statement><alternative-part>
<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>
<alternative-part> --> ELSE<statements-list> |

<empty>
<conditional-expression> --> <logical-summand>
<logical>
<logical> --> OR <logical-summand> <logical> |
<empty>

<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>
<logical-multipliers-list> --> AND <logical-
multiplier><logical-multipliers-list> |
<empty>
<logical-multiplier> --> <expression> <comparison-
operator><expression> |
[ <conditional-expression> ] |
NOT <logical-multiplier>
<comparison-operator> --> < \
<= |
0 I
<> |
>= |
>
<expression> --> <variable-identifier> |
<constant-identifier>
<complex-constant> --> '<complex-number>"'
<unsigned-constant> --> <unsigned-number>
<complex-number> --> <left-part> <right-part>
<left-part> --> <expression> |
<empty>
<right-part> --> ,<expression> |
SEXP ( <expression> ) |
<empty>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<identifier> --> <letter><string>
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<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>
<fractional-part> --> #<sign><unsigned-integer> |

<empty>

<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |

(O

<empty>
<digit> -->0 | 1 | 2 | 3 1 4 1511 61| 71819
<letter> -->A | B | C | D| ... | 2

Bapianm 27

<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block>.

<block> --> BEGIN <conditional-expression> END

<conditional-expression> --> <logical-summand>
<logical>

<logical> --> OR <logical-summand> <logical> |
<empty>

<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>

<logical-multipliers-list> --> AND <logical-
multiplier><logical-multipliers-list> |
<empty>

<logical-multiplier> --> <expression><comparison-
operator><expression> |

[ <conditional-expression> ] |
NOT <logical-multiplier>

<comparison-operator> --> < |
\
\
\
\

10. <expression> --> <summand> <summands-list>
- <summand> <summands-list>
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19.

<summands-list> --> <add-instruction> <summand>
<summands-list> |
<empty>
12. <add-instruction> --> +
| !
|
<summand> --> <multiplier><multipliers-list>
<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>

15. <multiplication-instruction> --> *
/ |
& |
MOD

<multiplier> --> <unsigned-constant> |

<complex-constant> | <variable> |
<pbuiltin-function-identifier><actual-
arguments> |

( <expression> ) |
- <multiplier>
0 <multiplier>
<variable> --> <variable-identifier><dimension> |
<complex-variable>
<complex-variable> --> "<complex-number>"
<dimension> --> [<expression><expressions-list>] |
<empty>
<expressions-list> --> ,<expression><expressions-list> |
<empty>
<complex-constant> --> '<complex—-number>"'
<unsigned-constant> --> <unsigned-number>
<complex-number> --> <left-part> <right-part>
<left-part> --> <expression> |
<empty>
<right-part> --> ,<expression> |
SEXP ( <expression> ) |
<empty>
<actual-arguments> --> ( <arguments-list> )
<arguments-list> --> <unsigned-integer> <argument-list>
|
<empty>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<identifier> --> <letter><string>
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<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>

<fractional-part> --> #<sign><unsigned-integer> |
<empty>

<unsigned-integer> --> <digit><digits-string>

<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |

(O

<empty>
<digit> -->0 | 1 | 2 | 3 1 4 1511 61| 71819
<letter> -->A | B | C | D| ... | 2

Bapianm 28

<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block>. |
PROCEDURE <procedure-identifier>
<parameters-list> ; <block> ;

<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <label-declarations> <variable-
declarations> <math-function-
declarations><procedure-declarations>

<label-declarations> --> LABEL <unsigned-integer>
<labels-1list>; |
<empty>

<labels-list> --> , <unsigned-integer> <labels-list> |
<empty>

<variable-declarations> --> VAR <declarations-list>
|
<empty>

<declarations-1list> --> <declaration> <declarations-list>
|
<empty>

<declaration> --><variable-identifier> <identifiers-list>:
<attribute>;
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<identifiers-list> --> , <variable-identifier>
<identifiers-1list> |
<empty>

<math-function-declarations> --> DEFFUNC <function-list>

<empty>

<function-list> --> <function><function-list> |
<empty>

<function> --> <function-identifier> =

<constant><function-characteristic> ;
<constant> --> <unsigned-integer>

<function-characteristic> --> \ <unsigned-integer> ,
<unsigned-integer>

<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>

<procedure> --> PROCEDURE <procedure-
identifier><parameters-list> ;

<parameters-list> --> ( <attributes-list> ) |
<empty>

<attributes-list> --> <attribute> , <attributes-
list> |
<empty>

20. <attribute> --> INTEGER

FLOAT |
BLOCKFLOAT

<statements-list> --> <statement> <statements-list>
|
<empty>

<statement> --> <unsigned-integer> : <statement>
identifier> <actual-arguments> ;
|
LOOP <statements-list> ENDLOOP ; |
GOTO <unsigned-integer> ; |
LINK <variable-identifier> , <unsigned-
integer> ; |
IN <unsigned-integer>;
OUT <unsigned-integer>; |

<procedure-

($ <assembly-insert-file-identifier> $)

<actual-arguments> --> ( <variable-identifier>
<identifiers-1list> ) |
<empty>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<function-identifier> --> <identifier>
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<assembly-insert-file-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<digit> -->0 | 1 | 2 | 3 | 411 5| 6| 71819
<letter> -->A | B | C | D | ... | Z
Bapianm 29
<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>. |

PROCEDURE <procedure-identifier>
<parameters-list> ; <block> ;
<block> --> <declarations> BEGIN <statements-list>
END
<declarations> --> <constant-declarations> <variable-
declarations><math-function-
declarations><procedure-declarations>
<constant-declarations> —--> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-1list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> --> <complex-constant> |
<unsigned-constant>
- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier><identifiers-list>:
<attribute><attributes-list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>
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<attributes-list> --> <attribute> <attributes-list>
|
<empty>
14. <attribute> --> SIGNAL
COMPLEX |
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-1list>]
<ranges-list> --> ,<range> <ranges-list> |
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<math-function-declarations> --> DEFFUNC <function-list>
|
<empty>
<function-list> --> <function> function-list> |
<empty>
<function> --> <function-identifier> =
<constant><function-characteristic> ;
<constant> --> <unsigned-integer><function-
characteristic> --> \ <unsigned-integer> ,
<unsigned-integer>
<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>
<procedure> --> PROCEDURE <procedure-identifier>
<parameters-list> ;
<parameters-list> --> ( <declarations-list> ) |
<empty>
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> LINK <variable-identifier> ,
<unsigned-integer> ; |
IN <unsigned-integer>; |
OUT <unsigned-integer>;
<complex-constant> --> '<complex-number>'
<unsigned-constant> --> <unsigned-number>
<complex-number> --> <left-part> <right-part>
<left-part> --> <unsigned-integer> |
<empty>
<right-part> --> ,<unsigned-integer> |
SEXP ( <unsigned-integer> ) |
<empty>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>

MapueHko O.1., MapyeHko 0.0. OCHOBM NPOEKTYBaHHSA TPaHCAsTOpiB 89



<procedure-identifier> --> <identifier>
<function-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>
<fractional-part> --> #<sign><unsigned-integer> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |
0 |
<empty>
<digit> -->0 | 1 | 2 | 3 | 4 | 51| 6| 71819
<letter> -->A | B | C | D | ... | Z
Bapianm 30
<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <constant-declarations>
<variable-declarations>
<constant-declarations> --> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-1list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> -->
<unsigned-constant>
- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
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<declarations-list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier> <identifiers-list>:
<attribute><attributes-list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
14. <attribute> --> SIGNAL
COMPLEX |
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list>
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> -->
LOOP <statements-list> ENDLOOP ; |
FOR <variable-identifier> :=
<loop-declaration> ENDFOR ;
CASE <expression> OF <alternatives-
list> ENDCASE ;
<loop-declaration> --> <expression> TO <expression> DO
<statements-list>
<alternatives-list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

22. <expression> --> <summand> <summands-list>

- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-1list> |

<empty>
24 . <add-instruction> --> +
0 I

|
<summand> --> <multiplier><multipliers-list>

MapueHko O.l., MapyeHko 0.0. OCHOBM NPOEKTYBaHHSA TPaHCAATOpPiB 91



<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>

27. <multiplication-instruction> --> *
/ |
& |
MOD
<multiplier> --> <unsigned-constant> | <constant-

identifier> | <variable> | <function-
identifier> | <builtin-function-
identifier><actual-arguments> |

( <expression> ) |
- <multiplier>
0 <multiplier>
<variable> --> <variable-identifier><dimension>
<dimension> -->[<expression><expressions-list>] |
<empty>
<expressions-list> --> ,<expression><expressions-list> |
<empty>
<unsigned-constant> --> <unsigned-number>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>
<fractional-part> --> #<sign><unsigned-integer> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |

01

<empty>
<digit> -->0 | 1 | 2 | 3 1 41 511 61 71819
<letter> -->A | B | C | D| ... | 2

Bapianm 31
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<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>. |
PROCEDURE <procedure-identifier>
<parameters-list> ; <block> ;
<block> --> <declarations> BEGIN <statements-list>
END
<declarations> --> <constant-declarations><variable-
declarations><math-function-
declarations><procedure-declarations>
<constant-declarations> —--> CONST <constant-
declarations—-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> -->
<unsigned-constant>
- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-1list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier> <identifiers-list>:
<attribute><attributes-list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
14. <attribute> --> SIGNAL
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list> |
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<math-function-declarations> —--> DEFFUNC <function-list>
|
<empty>
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<function-list> --> <function><function-list> |
<empty>

<function> --> <function-identifier> =
<expression><function-characteristic> ;

<function-characteristic> --> \ <unsigned-integer> ,
<unsigned-integer>

<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>

<procedure> --> PROCEDURE <procedure-
identifier><parameters-list> ;
<parameters-list> --> ( <declarations-list> ) |
<empty>
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> <variable> := <expression> ; |
<procedure-identifier><actual-arguments> ;
|
<condition-statement> ENDIF ;
WHILE <conditional-expression> DO
<statements-1list> ENDWHILE ; |
LOOP <statements-1list> ENDLOOP ; |
FOR <variable-identifier> :=
<loop-declaration> ENDFOR ;
CASE <expression> OF <alternatives-
list> ENDCASE ; |
LINK <variable-identifier> , <unsigned-
integer> ; |
IN <unsigned-integer>; |
ouT <unsigned-integer>;
| RETURN ; |
<condition-statement> --> <incomplete-condition-
statement><alternative-part>
<incomplete-condition-statement> --> IF
<conditional-expression> THEN <statements-
list>
<alternative-part> --> ELSE<statements-list> |
<empty>
<loop-declaration> --> <expression> TO <expression> DO
<statements-list>

<actual-arguments> --> ( <expression> <actual-
arguments-1list> ) |
<empty>
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<actual-arguments-1list> --> ,<expression> <actual-
arguments-1list> |
<empty>

<alternatives-1list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

<conditional-expression> --> <logical-summand>
<logical>

<logical> --> OR <logical-summand> <logical> |
<empty>
<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>
<logical-multipliers-list> --> AND <logical-
multiplier><logical-multipliers-list> |
<empty>
<logical-multiplier> --> <expression> <comparison-
operator><expression> |
[ <conditional-expression> ] |
NOT <logical-multiplier>
<comparison-operator> --> < |
<=
\
<> |
>= |
>
40. <expression> --> <summand> <summands-list>
- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-1list> |
<empty>
42. <add-instruction> --> +
| !
|
<summand> --> <multiplier><multipliers-list>

<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>
45. <multiplication-instruction> --> *
/ |
& |
MOD
<multiplier> --> <unsigned-constant> |

<constant-identifier> |
<variable> | <function-
identifier> |
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<pbuiltin-function-identifier><actual-
arguments> |
( <expression> ) |
- <multiplier>
0 <multiplier>
<variable> --> <variable-identifier><dimension>

<dimension> --> [ <expression> <expressions-list> ]
|
<empty>

<expressions-list> --> ,<expression><expressions-list> |
<empty>

<unsigned-constant> --> <unsigned-number>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<function-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>
<fractional-part> --> #<sign><unsigned-integer> |

<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |
0 |
<empty>
<digit> --> 0 | 1 | 2 | 3 1 4 | 511 6| 71819
<letter> -->A | B | C | D| ... | 2
Bapianm 32
<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>.
<block> --> <declarations> BEGIN <statements-list>
END
<declarations> --> <label-declarations><constant-

declarations><variable-declarations>
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<label-declarations> --> LABEL <unsigned-integer>
<labels-1list>; |

<empty>
<labels-list> --> , <unsigned-integer> <labels-list>
<empty>
<constant-declarations> --> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> --> <complex-constant> |
<unsigned-constant>
- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier> <identifiers-list>:
<attribute><attributes-list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
lo. <attribute> --> SIGNAL
COMPLEX |
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list> |
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<statements-list> --> <statement> <statements-list>

<empty>
<statement> --> <unsigned-integer> : <statement> |
<variable> := <expression> ; |

<condition-statement> ENDIF ;
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WHILE <conditional-expression> DO
<statements-1list> ENDWHILE ; |
LOOP <statements-list> ENDLOOP ; |
FOR <variable-identifier> :=
<loop-declaration> ENDFOR ;
CASE <expression> OF <alternatives-
list> ENDCASE ; |
GOTO <unsigned-integer> ; |
LINK <variable-identifier> , <unsigned-
integer> ; |
IN <unsigned-integer>;
OUT <unsigned-integer>; |
<condition-statement> --> <incomplete-condition-
statement><alternative-part>
<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>
<alternative-part> --> ELSE<statements-list> |
<empty>
<loop-declaration> --> <expression> TO <expression> DO
<statements-list>
<alternatives-list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

<conditional-expression> --> <logical-summand>
<logical>

<logical> --> OR <logical-summand> <logical> |
<empty>

<logical-summand> --> <logical-multiplier> <logical-
multipliers-1list>
<logical-multipliers-list> --> AND <logical-
multiplier><logical-multipliers-list> |
<empty>
<logical-multiplier> --> <expression> <comparison-
operator> <expression> |
[ <conditional-expression> ] |
NOT <logical-multiplier>
<comparison-operator> --> < |
<=
\
<> |
>= |
>
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33. <expression> --> <summand> <summands-list>
- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-1list> |
<empty>
35. <add-instruction> --> +
- |
i

<summand> --> <multiplier><multipliers-list>

<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>
38. <multiplication-instruction> --> *
/ |
& |
MOD
<multiplier> --> <unsigned-constant> |

<complex-constant> | <constant-
identifier> | <variable> | <function-
identifier> | <builtin-function-
identifier><actual-arguments> |

( <expression> ) |

- <multiplier>

0 <multiplier>
<variable> --> <variable-identifier><dimension> |

<complex-variable>
<complex-variable> --> "<complex-number>"
<dimension> --> [ <expression> <expressions-list> ]

|

<empty>
<expressions-list> --> ,<expression><expressions-list> |

<empty>
<complex-constant> --> '<complex-number>'
<unsigned-constant> --> <unsigned-number>
<complex-number> --> <left-part> <right-part>
<left-part> --> <expression> |

<empty>
<right-part> --> ,<expression> |

SEXP ( <expression> ) |

<empty>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<identifier> --> <letter><string>
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<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>

<fractional-part> --> #<sign><unsigned-integer> |
<empty>

<unsigned-integer> --> <digit><digits-string>

<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |

(O

<empty>
<digit> -->0 | 1 | 2 | 3 1 4 1511 61| 71819
<letter> -->A | B | C | D| ... | 2

Bapianm 33

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;

<block>.

<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <constant-declarations><variable-

declarations><math-function-declarations>

<constant-declarations> --> CONST <constant-
declarations-1list> |

<empty>

<constant-declarations-1list> —--> <constant-declaration>
<constant-declarations-list> | <empty>

<constant-declaration> --> <constant-identifier> =
<constant>;

<constant> --> <complex-constant> |

<unsigned-constant>

- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>

|

<empty>
<declarations-list> --> <declaration> <declarations-list>

|

<empty>

<declaration> --><variable-identifier> <identifiers-list>:
<attribute><attributes-list> ;
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<identifiers-list> --> , <variable-identifier>
<identifiers-1list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
14. <attribute> --> COMPLEX
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list> |
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<math-function-declarations> —--> DEFFUNC <function-list>

<empty>

<function-list> --> <function><function-list> |
<empty>

<function> --> <function-identifier> =

<expression><function-characteristic> ;
<function-characteristic> --> \ <unsigned-integer> ,
<unsigned-integer>
<statements-list> --> <statement> <statements-list>
|
<empty>
<statement> --> <variable> := <expression> ; |
<condition-statement> ENDIF ; | WHILE
<conditional-expression> DO
<statements-1list> ENDWHILE ; |
LOOP <statements-1ist> ENDLOOP ; |
FOR <variable-identifier> :=
<loop-declaration> ENDFOR ;
CASE <expression> OF <alternatives-
list> ENDCASE ; |
LINK <variable-identifier> , <unsigned-
integer> ; |
IN <unsigned-integer>;
OUT <unsigned-integer>; |

<condition-statement> --> <incomplete-condition-
statement><alternative-part>

<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>
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<alternative-part> --> ELSE<statements-list> |
<empty>

<loop-declaration> --> <expression> TO <expression> DO
<statements-list>

<alternatives-1list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

<conditional-expression> --> <logical-summand>
<logical>

<logical> --> OR <logical-summand> <logical> |
<empty>
<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>
<logical-multipliers-list> --> AND <logical-
multiplier><logical-multipliers-1list> |
<empty>
<logical-multiplier> --> <expression> <comparison-
operator><expression> |
[ <conditional-expression> ] |
NOT <logical-multiplier>
<comparison-operator> --> < |
<=
\
<> |
>= |
>
35. <expression> --> <summand> <summands-list>
- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-list> |
<empty>
37. <add-instruction> --> +
- |
!
<summand> --> <multiplier><multipliers-list>

<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>

40. <multiplication-instruction> --> *
/ |
& |
MOD

<multiplier> --> <unsigned-constant> |

<complex-constant> |
<constant-identifier> |
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<variable>
<function-identifier>
<pbuiltin-function-identifier><actual-
arguments>
( <expression> ) |
- <multiplier>
0 <multiplier>

<variable> --> <variable-identifier><dimension> |
<complex-variable>

<complex-variable> --> "<complex-number>"

<dimension> --> [ <expression> <expressions-list> ]
|
<empty>

<expressions-list> --> ,<expression><expressions-list>
<empty>

<complex-constant> --> '<complex-number>'
<unsigned-constant> --> <unsigned-number>
<complex-number> --> <left-part> <right-part>
<left-part> --> <expression> |
<empty>
<right-part> --> ,<expression> |
SEXP ( <expression> ) |
<empty>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<function-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>

<fractional-part> --> #<sign><unsigned-integer> |
<empty>

<unsigned-integer> --> <digit><digits-string>

<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |

01

<empty>
<digit> -->0 | 1 | 2 | 3 1 4151617181329
<letter> -->A | B | C | D| ... | 2
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Bapianm 34

<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>. |
PROCEDURE <procedure-identifier>
<parameters-list> ; <block> ;
<block> --> <declarations> BEGIN <statements-list>
END
<declarations> --> <label-declarations><constant-
declarations><variable-
declarations><procedure-declarations>
<label-declarations> --> LABEL <unsigned-integer>
<labels-1list>; |
<empty>
<labels-list> --> , <unsigned-integer> <labels-list> |
<empty>
<constant-declarations> --> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> --> <constant-declaration>
<constant-declarations-list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> -->
<unsigned-constant>
- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier><identifiers-
list>:<attribute><attributes-list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
16. <attribute> --> SIGNAL
INTEGER |
FLOAT |
BLOCKFLOAT |
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EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list> |

<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>

<procedure> --> PROCEDURE <procedure-
identifier><parameters-list> ;

<parameters-list> --> ( <declarations-list> ) |
<empty>

<statements-list> --> <statement> <statements-list>

<empty>
<statement> --> <unsigned-integer> : <statement> |
<variable> := <expression> ; | <procedure-

identifier><actual-arguments> ;
|
<condition-statement> ENDIF ;
WHILE <conditional-expression> DO
<statements-list> ENDWHILE ; |
LOOP <statements-list> ENDLOOP ; |
FOR <variable-identifier> :=
<loop-declaration> ENDFOR ;
CASE <expression> OF <alternatives-
list> ENDCASE ; |
GOTO <unsigned-integer> ; |
LINK <variable-identifier> , <unsigned-
integer> ; |
IN <unsigned-integer>; |
ouT <unsigned-integer>;
| RETURN ; |
<condition-statement> --> <incomplete-condition-
statement><alternative-part>

<incomplete-condition-statement> --> IF
<conditional-expression> THEN <statements-
list>

<alternative-part> --> ELSE<statements-list> |
<empty>

<loop-declaration> --> <expression> TO <expression> DO
<statements-list>

<actual-arguments> --> ( <expression> <actual-
arguments-1list> ) |
<empty>
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<actual-arguments-1list> --> ,<expression> <actual-
arguments-1list> |
<empty>

<alternatives-1list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

<conditional-expression> --> <logical-summand>
<logical>

<logical> --> OR <logical-summand> <logical> |
<empty>
<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>
<logical-multipliers-list> --> AND <logical-
multiplier><logical-multipliers-list> |
<empty>
<logical-multiplier> --> <expression> <comparison-
operator><expression> |
[ <conditional-expression> ] |
NOT <logical-multiplier>
<comparison-operator> --> < |
<=
\
<> |
>= |
>
38. <expression> --> <summand> <summands-list>
- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-1list> |
<empty>
40. <add-instruction> --> +
- |
!
<summand> --> <multiplier><multipliers-list>

<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>
43. <multiplication-instruction> --> *
/ I
& |
MOD
<multiplier> --> <unsigned-constant> | <constant-

identifier> | <variable> | <builtin-
function-identifier><actual-
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arguments>
( <expression> ) |
- <multiplier>
0 <multiplier>
<variable> --> <variable-identifier><dimension>
<dimension> --> [ <expression> <expressions-list> ]
|
<empty>
<expressions-list> --> ,<expression><expressions-list> |
<empty>
<unsigned-constant> --> <unsigned-number>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |
<digit><string> |
<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>
<fractional-part> --> #<sign><unsigned-integer> |
<empty>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> +
(U
<empty>
<digit> -->0 | 1 | 2 | 3 1 4 | 51| 6| 71819
<letter> -->A | B | C | D | ... | %
Bapianm 35
<signal-program> --> <program>
<program> --> PROGRAM <procedure-identifier> ;
<block>. |

PROCEDURE <procedure-identifier>
<parameters-list> ; <block> ;

<block> --> <declarations> BEGIN <statements-list>
END
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<declarations> --> <constant-declarations><variable-
declarations><math-function-
declarations><procedure-declarations>
<constant-declarations> --> CONST <constant-
declarations-1list> |
<empty>
<constant-declarations-1list> —--> <constant-declaration>
<constant-declarations-1list> | <empty>
<constant-declaration> --> <constant-identifier> =
<constant>;
<constant> --> <complex-constant> |
<unsigned-constant>
0 <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier> <identifiers-
list> : <attribute><attributes-list> ;
<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>
<attributes-list> --> <attribute> <attributes-list>
|
<empty>
<attribute> -->

<math-function-declarations> --> DEFFUNC <function-list>
|
<empty>

<function-list> --> <function><function-list> |
<empty>

<function> --> <function-identifier> =
<expression><function-characteristic> ;

<function-characteristic> --> \ <unsigned-integer> ,
<unsigned-integer>

<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>
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<procedure> --> PROCEDURE <procedure-
identifier><parameters-list> ;

<parameters-list> --> ( <declarations-list> ) |
<empty>

<statements-list> --> <statement> <statements-list>
|
<empty>

<statement> --> <variable> := <expression> ; |
<procedure-identifier><actual-arguments> ;
|
<condition-statement> ENDIF ;
WHILE <conditional-expression> DO
<statements-list> ENDWHILE ; |
LOOP <statements-1list> ENDLOOP ; |
FOR <variable-identifier> :=
<loop-declaration> ENDFOR ;
CASE <expression> OF <alternatives-
list> ENDCASE ; |

\
($ <assembly-insert-file-identifier> $)
<condition-statement> --> <incomplete-condition-
statement><alternative-part>
<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>
<alternative-part> --> ELSE<statements-list> |
<empty>
<loop-declaration> --> <expression> TO <expression> DO
<statements-list>
<actual-arguments> --> ( <expression> <actual-
arguments-1list> ) |
<empty>
<actual-arguments-list> --> ,<expression> <actual-
arguments-list> |
<empty>
<alternatives-list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

<conditional-expression> --> <logical-summand>
<logical>

<logical> --> OR <logical-summand> <logical> |
<empty>

<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>
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<logical-multipliers-1list> --> AND <logical-
multiplier><logical-multipliers-list> |
<empty>
<logical-multiplier> --> <expression> <comparison-
operator><expression> |
[ <conditional-expression> ] |
NOT <logical-multiplier>
<comparison-operator> --> < \
<= |
\
<> |
>= |
>
38. <expression> --> <summand> <summands-list>
- <summand> <summands-list>
<summands-list> --> <add-instruction> <summand>
<summands-list> |
<empty>
40. <add-instruction> --> +
! |
<summand> --> <multiplier><multipliers-list>

<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>
43. <multiplication-instruction> --> *
/ |
& |
MOD
<multiplier> --> <unsigned-constant> |

<complex-constant> | <constant-
identifier> | <variable> | <function-
identifier> | <builtin-function-
identifier><actual-arguments> |

( <expression> ) |

- <multiplier>

N <multiplier>
<variable> --> <variable-identifier><dimension> |

<complex-variable>
<complex-variable> --> "<complex-number>"
<dimension> --> [ <expression> <expressions-list> ]

|

<empty>
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<expressions-list> --> ,<expression><expressions-list> |

<empty>
<complex-constant> --> '<complex-number>'
<unsigned-constant> --> <unsigned-number>
<complex-number> --> <left-part> <right-part>
<left-part> --> <expression> |

<empty>
<right-part> --> ,<expression> |

SEXP ( <expression> ) |

<empty>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
<procedure-identifier> --> <identifier>
<function-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<assembly-insert-file-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer>
<fractional-part> --> #<sign><unsigned-integer> |

<empty>

<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
<sign> --> + |
0 |
<empty>
<digit>-->0 | 1 | 2 | 3 |1 4| 5161718129
<letter> -->A | B | C | D | ... | 2
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JOJATOK 2. TPAMATHUKA MOBMU SIGNAL [7]

Copyright (¢) Oleksandr Marchenko, 1987-1988

<signal-program> --> <program>

<program> --> PROGRAM <procedure-identifier> ;
<block>. |
PROCEDURE <procedure-
identifier><parameters-list> ; <block> ;

<block> --> <declarations> BEGIN <statements-list>
END

<declarations> --> <label-declarations><constant-
declarations><variable-declarations><math-
function-declarations><procedure-
declarations>

<label-declarations> --> LABEL <unsigned-integer>
<labels-list>; |
<empty>

<labels-list> --> , <unsigned-integer> <labels-list> |
<empty>

<constant-declarations> --> CONST <constant-
declarations-1list> |

<empty>

<constant-declarations-list> --> <constant-declaration>
<constant-declarations-list> | <empty>

<constant-declaration> --> <constant-identifier> =
<constant>;

<constant> --> <complex-constant> |

<unsigned-constant>
- <unsigned-constant>
<variable-declarations> --> VAR <declarations-list>
|
<empty>
<declarations-1list> --> <declaration> <declarations-list>
|
<empty>
<declaration> --><variable-identifier><identifiers-
list>:<attribute><attributes-1list> ;

<identifiers-list> --> , <variable-identifier>
<identifiers-list> |
<empty>
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<attributes-list> --> <attribute> <attributes-list>
|
<empty>
16. <attribute> --> SIGNAL
COMPLEX |
INTEGER |
FLOAT |
BLOCKFLOAT |
EXT |
[<range><ranges-list>]
<ranges-list> --> ,<range> <ranges-list> |
<empty>
<range> --> <unsigned-integer> .. <unsigned-integer>
<math-function-declarations> --> DEFFUNC <function-list>

<empty>

<function-list> --> <function> <function-list> |
<empty>

<function> --> <function-identifier> =

<expression><function-characteristic> ;

<function-characteristic> --> \ <unsigned-integer> ,
<unsigned-integer>

<procedure-declarations> --> <procedure> <procedure-
declarations> |
<empty>

<procedure> --> PROCEDURE <procedure-
identifier><parameters-list> ;

<parameters-list> --> ( <declarations-list> ) |
<empty>

<statements-list> --> <statement> <statements-list>

<empty>
<statement> --> <unsigned-integer> : <statement> |
<variable> := <expression> ; | <procedure-

identifier><actual-arguments> ;

|

<condition-statement> ENDIF ;

WHILE <conditional-expression> DO
<statements-list> ENDWHILE ; |

LOOP <statements-1list> ENDLOOP ; |
FOR <variable-identifier> :=
<loop-declaration> ENDFOR ;

CASE <expression> OF <alternatives-
list> ENDCASE ; |

GOTO <unsigned-integer> ; |

LINK <variable-identifier> , <unsigned-
integer> ; |
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IN <unsigned-integer>;
OUT <unsigned-integer>; |
RETURN ; |
\
($ <assembly-insert-file-identifier> $)
<condition-statement> --> <incomplete-condition-
statement><alternative-part>
<incomplete-condition-statement> --> IF <conditional-
expression> THEN <statements-list>
<alternative-part> --> ELSE <statements-list> |
<empty>
<loop-declaration> --> <expression> TO <expression> DO
<statements-list>
<actual-arguments> --> ( <expression> <actual-
arguments-list> ) |
<empty>
<actual-arguments-1list> --> ,<expression> <actual-
arguments-1list> |
<empty>
<alternatives-list> --> <alternative> <alternatives-list>

<empty>

<alternative> --> <expression> : / <statements-list>
\

<conditional-expression> --> <logical-summand>
<logical>

<logical> --> OR <logical-summand> <logical> |
<empty>

<logical-summand> --> <logical-multiplier> <logical-
multipliers-list>

<logical-multipliers-list> --> AND <logical-multiplier>
<logical-multipliers-list> | <empty>

<logical-multiplier> --> <expression><comparison-
operator><expression> |

[ <conditional-expression> ] |
NOT <logical-multiplier>

<comparison-operator> --> < |
\
\
\
\
42. <expression> --> <summand> <summands-list> [

- <summand> <summands-list>
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<summands-list> --> <add-instruction> <summand>
<summands-list> |
<empty>
44 . <add-instruction> --> +
- |
i

<summand> --> <multiplier><multipliers-list>

<multipliers-list> --> <multiplication-instruction>
<multiplier><multipliers-list> | <empty>
47. <multiplication-instruction> --> *
/ |
& |
MOD
<multiplier> --> <unsigned-constant> |

<complex-constant> | <constant-
identifier> | <variable> | <function-
identifier> | <builtin-function-
identifier><actual-arguments> |

( <expression> ) |
- <multiplier>
N <multiplier>
<variable> --> <variable-identifier><dimension> |
<complex-variable>
<complex-variable> --> "<complex-number>"

<dimension> --> [ <expression> <expressions-list> ]
|
<empty>

<expressions-list> --> ,<expression><expressions-list> |
<empty>

JlexcuuHa 4YacCTMHA I'PaMaTUKM

<complex-constant> --> '<complex-number>'
<unsigned-constant> --> <unsigned-number> |
<unsigned-integer>
<complex-number> --> <left-part> <right-part>
<left-part> --> <expression> |
<empty>
<right-part> --> ,<expression> |
SEXP ( <expression> ) |
<empty>
<constant-identifier> --> <identifier>
<variable-identifier> --> <identifier>
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<procedure-identifier> --> <identifier>
<function-identifier> --> <identifier>
<builtin-function-identifier> --> <identifier>
<assembly-insert-file-identifier> --> <identifier>
<identifier> --> <letter><string>
<string> --> <letter><string> |

<digit><string> |

<empty>
<unsigned-number> --> <integer-part><fractional-part>
<integer-part> --> <unsigned-integer> |

<empty>
<fractional-part> --> #<sign><unsigned-integer>
<unsigned-integer> --> <digit><digits-string>
<digits-string> --> <digit><digits-string> |

<empty>
71. <sign> --> +

0 |

<empty>
<digit> -->0 | 1 | 2 | 3 | 4 | 5| 6| 71819
<letter> -->A | B | C | D| ... | 2
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