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1. UcTtopusa n BBepeHue

O6epoH — s3bIK MPOrpPaMMUPOBAHNS OBLLEro HasHauyeHus, ABNSOLWNIACA pa3BUTHeM a3bika Mopyna-2.
Ero npuHuMnuvanbHas HoBas OCOBEHHOCTb — KOHLENUUs paclMpeHuss TUMOB. DTa OCOBEHHOCTb
MO3BOJIAET KOHCTPYMPOBaTb HOBble TUMbl AAaHHbIX Ha OCHOBE CYLLECTBYIOLLMX TUMOB M YCTaHaBNMBaTb
MeXXay HUMU OTHOLLEHUS.

OTOT LOKYMEHT He SBMSEeTCA Yy4ebHWKOM Mo nporpammupoBaHuio. OH npegHaMepeHHO KpaTok. Ero
Ha3HayeHWe — CNY)XWUTb 3TAJIOHOM LN MPOrpaMMUCTOB, Pa3paboTUMKOB KOMMWUMISTOPOB W aBTOPOB
pykoBoAcTB. Ecnn 0 4eM-To He cKa3aHo, TO OBbIYHO CO3HATENbHO: UM MOTOMY, YTO 3TO ClefyeT U3 Apyrux
npaBun €3blKa, WM MOTOMY, YTO 3TO MOXXET HeXenaTesibHO OrpaHWyuuTb cBobomy paspaboTyvkam
KOMMUASTOPOB.

HacToawmii [OKYMeHT onucbiBaeT a3blK, onpegeneHHbi B 1988/90 B pepakumm 2007 / 2016 ropos.

2. CuHTaKcuc

A3bIK NpeacTaBnsaeT coboli 6eCKOHEYHOE MHOXKECTBO MPefIoXKeHUN, a8 UMEHHO NPeasioXeHW, NPaBUJIbHO
0OpMSIeHHbIX B COOTBETCTBUM C €ro CUHTakcucoMm. B ObepoHe, 3TU MNpPeLno>KeHWs HasblBaloTCH
efvHMUaMKN KoMnunaunm. Kaxkgaa eamMHunua npeacrasnseT coboli orpaHnYeHHYo NociefoBaTelbHOCTb U3
orpaHuyeHHoro cnosaps. Cnosapb ObepoHa cOCTOUT U3 NAEHTUDMKATOPOB, YMCES, CTPOK, OMepaTopoB,
pasfenuTenein U KOMMEHTApPUEB, KOTOPblE Ha3bIBAlOTCS JIEKCEMAaMUN U COCTOAT M3 MOC/IefoBaTENbHOCTEN
nuTep.

Lna onncaHma CMHTaKcKMca UCNoJIb3ytoTca paclunpeHHas bakyc — Hayposa dopma (PEH®). KBagpaTtHble
CKOBKM [ 1 ] 03HauatoT HeObS3aTENIbHOCTb 3aMMCAaHHOMO BHYTPU HUX BbIPAXKeHUs, @ purypHble ckobku { u }
03HayvatoT ero nosTopeHue (Bo3MoxxHO O pas). CMHTaKcMYecKMe CYLWHOCTU (HETEPMUHAMbHbIE JIEKCEMbI)
0603HayvaloTCs AHMMNNCKMMK (B nepeBofe — PYCCKUMMK) CIOBaMK, BbIPAaXAOLWMMN UX UHTYUTUBHOE
3HayeHune. JlekceMbl crioBaps €3blka MPOrpaMMUPOBAHUS (TepMUHaNbHble JieKceMbl) 06o03HavatoTCs
CTPOKaMM, 3aKJTIOUEHHbBIMU B KaBbIYKW, ST — 3arnaBHbIMU DyKBaMu.

3. CnoBapb

Lna cocTaBneHUs neKkceM MpenycMaTpuMBaeTcs WCMNOSIb30BaHWe chenyowmux npasui. [pobenbl u
nepeHOoCbl He OOJIXKHbI BCTPEYATbCA BHYTPU JIEKCEM (MCKNtOYaa KOMMeHTapum 1 npobenbl B cTpokax). OHK
WIHOPUPYHIOTCS, €CNTN OHW HE CYLLLeCTBEHHbI A5 OTAEe/IeHNS ABYX MOCNe[0BaTe NbHbIX JIeKCeM. 3arfaBHble U
CTPOYHbIe BYKBbI CYMTAOTCA PA3NIUYHBIMU.

VioeHTudKaTOpbl — 3TO NoOC/ienoBaTeNbHOCTU BYKB U LMdp. MepBaa nutepa naeHTUdUKaTOPa LOHKHA
6bITb BYKBOIA.

naeHT = bykBa {bykBa | uundpa}.
Mpumepsbl:
x Scan Oberon GetSymbol firstlLetter

Yncna — 23To (6e33HaKoBble) Uenble WM BellecTBeHHble u4ucna. Llenble uucna asnstoTca
nocfiefoBaTeNbHOCTBIO LUDP M MOryT BbiTb MPoLosXeHbl bykBol cyddukca. Ecnu cydbdpukca HeT, To
npegctaBneHune fecatnyHoe. Cydpdurke H ykasbiBaeT Ha LWecTHagLaTepuyHoe NpefcTaBlieHue.

BellecTBeHHOe Yncio BCcerga CoaepXuT AecaTUUHYo Touky. OnumMoHanbHO OHO MOXET TakXKe cojep)KaTb
LEeCATUYHBIN NopsinoK. BykBa E 03HavaeT «yMHOXUTb Ha [eCaTb B CTEMEHUY.
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uncno = uenoe | BelecCTBEHHOe.

uenoe = uudpa {undpa} | undpa {wecTtHUndpa} "H".

BelwecTBeHHoe = uudpa {umppa} "." {umdpa} [nopagok].

HOpﬂAOK - ("E") [n+n | n_n] um¢pa {um¢pa}.

LueCTHLlVI¢pa = L'|V|¢pa | IIA" | IIB" | IICII I IIDII I IIEII I IIFII .

L'|I/I¢pa = IIOII | "1 mn | "2" | ll3ll | ll4ll | Il5|l | Il6ll | Il7ll | ll8ll | II9II B
Mpumepsbl:

1987

100H = 256

12.3

4.567E8 = 456700000
CTpoKM — 3TO MOCNefoBATENbHOCTb JIMTEP, 3aK/OYEHHbIX B ABOMHblE KaBbluku ("). OrpaHuumBatowas

KaBbl4Ka He [LO/MHKHA BCTPeYaTbCsl BHYTPU CTPOKU. ANIbTepHaTMBHO, CTPOKA U3 OQHOW NTUTEPbl MOXKET 6bITb
onpefeneHa NopsLKOBbIM HOMEPOM BYKBbl B LUECTHAALATEPUUYHOWM HOTALMM C MOCSenyloLen nnuTepon
"X". Yucno nuTep B CTPOKE Ha3bIBAETCS LJIMHON CTPOKM.

cTtpoka = """ {nutepa} """ | umdpa {wecTHUmppal} "X".
Mpumepsbl:
"OBERON" "Don't worry!" 22X

Onepauun v pasgenuTenn — 3TO CreuuanbHble UTepbl, Napbl TMTEP UK 3ape3epBUPOBaHHbIE CII0Ba
nepeyncneHHble HuKe. 3ape3epBUPOBaHHbIE CJIOBA COCTOAT MCKJIIOUUTENIBHO U3 3arflaBHbIX OYKB U He
MOTYT MCMNOJIb30BaTbCS B KAYECTBE NAEHTUUKATOPOB.

+

:= ARRAY IMPORT THEN
A BEGIN IN TO

= BY IS TRUE

# CASE MOD TYPE

< CONST MODULE UNTIL
> DIV NIL VAR

. <= DO OF WHILE

, >= ELSE OR

: ELSIF POINTER
| : END PROCEDURE
( ) FALSE RECORD

[ 1 FOR REPEAT

{ } IF RETURN

Q 1~ ¥ 1

KoMMeHTapun MoryT BbiTb BCTaBNEHbI MeXay NobbiMU OBYMS fiekceMamu B nporpamme. OHU SBRSIOTCS
NMPOV3BOJIbHbIMU MOC/IEA0BATENbHOCTAMW JINTEP, KOTOPble OTKPbIBAOTCS CKOBGKOWM (* U 3aKpbiBaloTCs C
nomouypto *) . KOMMeHTapuu He BNUSIOT Ha CMbICST porpaMmbl. OHM MOTYT 6bITb BIIOXEHHbIMMU.

4. ObbaBneHns n npasunaa obnacTu BUAUMOCTHU

Kaxkabll MoeHTUhMKATOP, BCTPEYAOLWMNINCS B NporpaMMe, LOJIXKeH bblTb 06bsABNEH 3apaHee, eC/iv 3TO He
npegonpeneneHHblid  naeHTUduKkaTop. O6bABNEHMS TakxkKe CAy)KaT AN 33a4aHusa  onpefesieHHbIX
MOCTOSIHHBIX CBOWCTB OObEKTa, Hanpumep, SBASETCA JIM OH KOHCTAHTOW, TWUMOM, MEepeMeHHOW Wnu
npouenypon.

Mo3pHee uAeHTUdUKATOP WCMONb3yeTCcs O CCbIIKM Ha COOTBETCTBYIOLWMIA 06BEKT. DTO BO3MOXKHO
TOMbKO B T€X YACTsIX MPOrpaMMbl, KOTOPbIE HAXOAATCS B Npeaenax obnactv obbvasneHus. MoeHTndnkaTop
He MOoXKeT 0b0o3HauaTb 6onblue YeM OOMH 06BEKT BHYTPU OaHHol obnactu. ObnacTb pacnpocTpaHseTcs
TEKCTyasIbHO OT MecTa 06baABNeHMs A0 KOHUA 6JioKa (npouenypbl U MOAyns), K KOTOPOMY obbsiBlieHne
MPUHAAJIEXUT, Y MO OTHOLLEHMIO K KOTOPOMY OBbeKT SIBNIIETCS JIOKAbHbIM.

3/19



NoeHTudurkaTop, 06baBNEeHHbIN B 6/10Ke MOLYJIA, MOXKET COMPOBOXAATHCA METKOM 3KcnopTa (*), 4Tobbl
YKa3aTb, YTO OH 3KCMOPTUPYETCS M3 OMpepensiowero Moaynsa. B atom crnyyae, noeHTuduKaTop MoXeT
6bITb MCNOJIb30BaH B APYrvMX MOLYNIAX, €C/IN OHWM MMNOPTUPYIOT 06bABNAIOLWMI Moy b. B TakoM ciiyyae,
NAeHTUdUKaTOp NpenBapsaeTca MAeHTUDUKATOPOM, 0bo3HavaoWmMM ero Moaysb (cM. . 11). Mpedukc 1
NOEHTUDUKATOP pasfesieHbl TOYKOM U BMeCTe Ha3blBaloTCA YTOYHEHHBIM UAEHTUMUKATOPOM.

yTouHaeHT = [ugeHT "."] unAeHT.
naeHTOnp naeHT ["*"].

Crnepytouime naeHTUMUKATOPbI ABNAIOTCA MpefonpenesieHHbIMI; UX 3HaYeHMe onmucaHo B pasgesie 6.1
(tunol) nunn 10.2 (npoueaypbl):

ABS ASR ASSERT BOOLEAN BYTE
CHAR CHR DEC EXCL FLOOR

FLT INC INCL INTEGER LEN
LSL NEW ODD ORD PACK

REAL ROR SET UNPK

5. O6bsiBfIeHUSI KOHCTAHT

ObbaBreHMEe KOHCTAHTBI CBA3bIBAET €€ AEHTUMDUKATOP C ee 3HAYEHMEM.

O6baBneHneKoHcTaHTb = uaeHTOnp "=" KoHcTBbipaxeHue.
KoHcTBbipaxeHune = BblpaxeHue.

KoHcTaHTHOe BbIpaXkeHMe MOXKET 6bITb BbIYMCIIEHO MPWU TPAHCIMPOBAHWM TEKCTa Mporpammbl 6e3 ee
BbIMNOSHEHUsI. OnepaHAbl KOHCTAHTHOMO BbIpaXKEHWs TaKXKe ABNSOTCS KOHCTaHTaMu (cMm. . 8). Mpumepb
0BBABNIEHNS KOHCTAHT:

N = 100

limit = 2*N-1

all = {0 .. WordSize-1}
name = "Oberon"

6. ObbsaBNeHUs TUNOB

Tvn paHHbIX onpenenseT MHOXXECTBO 3HAaYEeHWM, KOTOPble MOFyT MPUHMMATb NEePeMeHHbIe 3TOro TMNa, u
npuMeHuMble onepaunii. O6baBeHNe TUMA UCMONb3YeTCA ONS CBA3N MAEHTUPUKATOPA C TUMOM. Tunbl
onpepensoT CTPYKTYpPy MepeMeHHbIX 3TOro TUMa U, Kak CleacTBue, onepaunn, KoTopble NMPUMEHUMbI K
koMnoHeHTaM. CyLlecTBYIOT ABe pa3Hble CTPYKTYpPbl AaHHbIX, @ UMEHHO MacCUBbI U 3aMUCK, C PA3NINYHbIMU
cnocobamu obpalleHNs K X KOMMOHEHTaM (C pas3fiMyHbIMU CENEKTOpaMu).

O6bbaBneHveTuna = uaeHTOnmp "=" TUnN.
Tin = yTouHlgeHT | TunMaccus | Twn3anuck | TunYkasaTtens | [lpouegypHuidTun.

Mpumepsbl:
Table = ARRAY N OF REAL
Tree = POINTER TO Node
Node = RECORD key: INTEGER;
left, right: Tree
END
CenterNode = RECORD (Node)
name: ARRAY 32 OF CHAR;
subnode: Tree
END
Function = PROCEDURE (x: INTEGER): INTEGER
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6.1 DneMeHTapHble TUNbI

Cnepytowime 3neMeHTapHble  TUMbl  0603HA4aloTCa  MpefonpefeneHHbIMU  UAeHTUdMKaTopaMu.
CooTBeTcTBYIOLLME Onepaumnmn onpeneneHbl B 8.2, a npefonpeneneHHble npouenypbl-dpyHkumm — B 10.2.
3HauyeHns 31eMeHTapHbIX TUMOB TAKOBbI:

BOOLEAN nornyeckme 3HadeHmsa TRUE un FALSE

CHAR NNTepbl CTaHfapTHoro Habopa nunTep

INTEGER Luesble 4yucna

REAL AeCTBUTENbHbIE Yncna

BYTE uensle yncna ot 0 go 255

SET Habop uenbix umcen mexay 0 n npegenom, 3aBUCAWUM OT peanm3sauun

Tun BYTE coBMecTum ¢ Tunom INTEGER, 1 Hao6oporT.

6.2 Tunbl Maccus

MaccvB — 3TO CTPYKTypa, cocTosilas M3 (PUKCMPOBAHHOIO YMCa 3JIEMEHTOB OAMHAKOBOrO TWUMA,
Ha3bIBAaEMOro TUMOM 3/1eMeHTOB. KOIMYecTBO 3/1IEMEHTOB MacCKBa HA3blBAETCS €ro AJIMHON. DNeMeHTbl
MaccnBa 0603HauYalOTCA MHOEKCAMW, KOTOpble ABAAOTCA UenbiMM Yncnamu oT O oo AfuHbI MaccuBa
MuHyc 1.

TunMaccue = ARRAY pgnuHa {"," panuHa} OF Twun.
AnvHa = KoHcTBbipaxeHue.

ObbasneHune B1aa
ARRAY NO, N1, ..., Nk OF T

NMOHMMAETCA KaK COKpaLleHne obbaBneHus

ARRAY NO OF
ARRAY N1 OF

ARRAY Nk OF T

MpuMepbl TNa MaccuB:

ARRAY N OF INTEGER
ARRAY 10, 20 OF REAL

6.3 Tunbl 3anucb

3anucb — 3TO CTPYKTYpa, COCTOALLAs M3 (PUKCMPOBAHHOMO YMCIA 3MIEMEHTOB, KOTOpPble MOMYT UMEeTb
Pa3findHble TUNbI. Ob6baBneHne TMNa 3anucb 3aaeT Ond KaXXOoro sjieMeHTa, Ha3blBaeMOoro rnoJjiem, ero
TUN U NOEHTUPMKATOP, KOTOPbI 0603HavaeT 3To nose. ObnacTb BUOMMOCTU MAEHTUDUKATOPOB Nosien —
CaMo ornpepesieHne 3anucK, Ho OHM TakXKe JOCTYMHbl Yepe3 0603HayeHMs nons (cM. 8.1), ykasbiBatoLLee Ha
3M1eMeHTbI MepeMeHHbIX TUMa 3anuchb.

Tun3annce = RECORD ["(" BasoswuiiTun ")"] [MocneaCnuckalloneri] END.
bazosbliTun = yTouHlgeHT.

MocneaCnnckalloneir = CnucoklMonen {";" Cnucokloneii}.
CnuncokMNonen = CnncokhaeHT ":" TwN.
CnncoklgeHT = ngentOnp {"," wmnaeHtOnp}.

Ecnn tvn 3anuce SKCNOopTUpYyeTCH, Vlﬂ,eHTVICI:)VIKaTOpr none17|, KOTOpPble OO0JDKHbI 6bITb BNONMbIMAN BHe
MoLoyn4a O6'b9|BJ'IeHI/I9|, OOJIKHDbI 6biITb noMedyeHbl. OHM Ha3bIBaKOTCA O6U_I,ED,OCTYI'IHbIMVI nongamMu; He
OTMeYeHHbIe No1d Ha3bIiBalOTCA NMpMBAaTHbIMW MOJIAMUA.

3anucu 9BRSIOTCS paclinpseMbIMK, T.€. 3aMNCb MOXKET BbITb onpefesieHa Kak paclumMpeHune Apyron 3anuncu.
B npuBeneHHbix Bbiwe npumMepax CenterNode (Hanpsimyto) pacwupsieTr Node, KoTopbiin siBieTcs ero
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(npambiM) 6azoBbiM TunoM CenterNode. A umeHHo, CenterNode pacwupsaet Node nonsMum name u
subnode.

Onpepenexne: Tun T pacwupsaeT Tun TO, ecnu oH 1 ectb TO, AW ecnu OH HENOCPeACTBEHHO paclMpseT
pacwupeHune TO. N HaobopoT, Tvn TO aBnseTcs 6a30BbIM TUNOM A TUNa T, ecniv oH 1 ecTb T, Unn ecnm
OH SIBNISIETCA NPsiMbIM 6a30BbIM TUMOM bazoBoro Tuna T.

ﬂpVIMepbl TNNOB 3anuncb:

RECORD day, month, year: INTEGER
END
RECORD
name, firstname: ARRAY 32 OF CHAR;
age: INTEGER;
salary: REAL
END

6.4 Tunbl ykasaTenb

[NepeMeHHble TUNA yKa3aTenb P NpUHMMAIOT B Ka4ecTBe 3HaYeHUI yKazaTeIn Ha NepeMeHHble HEKOTOPOro
Tuna T. 3ToT TMN JomKeH 6bITb 3anucbio. Tun ykasaTenb P HasbiBaeTca cBA3aHHbIM ¢ TUnoM T, a T —
aBnseTcs 6a30BbIM TUMOM yKasaTena P. Tunbl ykasaTenb HacneqyloT OTHOLWEHME paclumMpeHns 6a3oBbIx
TMNoB, ecnn oHW ecTb. Ecnu Tun T aenseTca pacwmpennem TO n P aBnseTcs ykasaTenem, cBs3aHHbIM € T,
To Torga P Takxke siBnaeTca pacwmpeHveM PO, KoTopbli aBRsieTcs yKasaTeneM, ceasaHHbIM ¢ TO.

TunYka3atenb = POINTER TO Twmn.

Ecnu tun P onpepnenéH kak POINTER TO T, noneHtudmnkatop T MOXKeT 6bITb TEKCTYaslbHO 06bsABNEH Noce
06bsBneHns P, Ho [ecnn 3To Tak] OH [OMKEH HAaXO4WUTbCS B Npefeniax ogHon obnacTu.

Ecnnp — nepemenHas Tuna P = POINTER TO T, To BbI30B npeponpenenérHHon npouenypbl NEW(p)
nMeeT cnenyrowmii adpdekT (cM. 10.2): B cBobogHOM NaMATU BbIAeNAeTCcs MecTo AN nepeMeHHon Tuna T, 1
yKasaTesib Ha Hee MpMCBaMBaeTCa K p. DTOT yKasaTenb p Tuna P ccbinaetca Ha nepemeHHyto pN tuna T.
Owwnbka BblgeneHUs MamMaTU Nop, CTPYKTYpy MPMBOAMUT K TOMY, YTOp npucBameaeTcs 3HadveHue NIL.
Ka>kooi nepeMeHHON TUMNa yKasaTeslb MOXeT 6bITb NpncBoeHo 3HadveHue NIL, koTopoe He ykasbiBaeT HU
Ha KaKylo nepeMeHHyto BoobLLe.

6.5 MpouepnypHbie TUNbI

[lepemeHHble npoueaypHoro Tuna T MNpuMHMMAOT B KadecTBe 3HauveHus npouenypy wam NIL. Ecnan
npouenypaP cBa3aHa ¢ nepeMeHHOW npouefypHoro Tuna T, To Tunbl QopManbHbIX MNapaMeTpoB
npouenypbl P LOMKHbI COBMaAaTb C TUNAMU COOTBETCTBYOLWMX popManbHbiX NapaMeTpoB Tuna T. To e
caMoe CnpaBefgsiMBO ONA TUMa pesyfibTaTa B cilyvae npouenyp-dyHKumi (cMm.10.1). P He MoxkeT 6bITb
JIOKaJIbHO B ApYyroi npouenype, U Takxe He MOXeT bbITb CTaHAAPTHOM NpoLenypon.

MpouepypHouliiTun = PROCEDURE [®opmanbHblellapameTpsi] .

7. O6baABNEeHNa nepeMeHHbIX

ObbsaBneHns nepeMeHHbIX CNY>XaT ONnga BBeOeHUNA nepeMeHHbIX N CBA3bIBaHUNA UX C VI,EI,eHTl/I(bl/IKaTOpaMVI,
KOTOpbl€ OOJIDKHbI 6bITb YHMKaNbHbIMK B Mpepenax 3a,EI,aHHOl7I obnactn onpepeneHud. OHM Takke Ccny>xat
Ong CBA3biBaHNA d)l/IKCl/IpOBaHHbIX TUMNOB OAaHHbIX C MepeMeHHbIMU.

06bsiBneHnellepemeHHeix = CrnvcoklaeHT Tvn.

MNepeMeHHble, MOEHTUDUKATOPbI KOTOPbIX OTOBpaXkatoTca B OLHOM CMUCKE, UMET OAWH obLmMi Tum.
MpumMepbl 06bABNEHUS MepeMeHHbIX (0TCbIfIKa K puMepaM B [11. 6):
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j, k: INTEGER
;Y REAL
q: BOOLEAN
SET
Function
ARRAY 100 OF REAL
ARRAY 16 OF
RECORD ch: CHAR;
count: INTEGER
END
t: Tree

S U 0T X K-

8. BboipakeHus

BbipakeHs — 3TO KOHCTPYKLWW, KOTOpble 33[3a0T MPaBUIia BbIYUCIEHUS 3HAYEHUI C UCMONb30BaHMEM
KOHCTAHT M TeKYLLMX 3HAYEHUIN NepeMeHHbIX, MPUMEHSa ornepaLuun 1 npouenypbl-pyHKUUN. BbipaxkeHus
COCTOSIT U3 OMepaHAoB 1 onepaunii. Kpyrmble CKoBKM MOFyT MCMOJIb30BaTbCs 15 FPYNNMPOBKK onepaLmin
M onepaHmoB.

8.1 OnepaHppbi

32 MCKJIIOYEHMEM MHOXECTB W JIMTEPHbIX KOHCTAHT, TO €CTb YMCEN WM CTPOK, omnepaHibl OnpefnensoTcs
o6o3HaueHusMu. OBo3HayeHWe MOXKeT 6biTb UAEHTUMUKATOPOM KOHCTAHTbl, MEPEMEHHON Wn
npouenypbl. 3TOT UAEHTUDUKATOP MOXKET bblTb YTOUHEH uaeHTUdUKaTopoM Momyns (cMm. Tn. 4 nl1l) n
MOXXET COMPOBOXAATbCS CENIEKTOPAMM, €SI 0603HAYEHHbIV 06BEKT — YaCTb CTPYKTYPbI.

Ecnun A obo3HauvaeT MaccmB, To A[E] obo3HauyaeT TOT aneMeHT A, MHOEKC KOTOPOro ABNAETCS TEKYLLMM
3HauveHMeM BblipaxkeHus E. PeaynbtaT E pomxeH umets Tun INTEGER. Obo3Hauvenune Buga A[EL, E2, ..., En]
3HauuT A[E1][E2]...[En]. Ecnu p obo3HayaeT nepeMeHHylo-yKasaTesb, p/* 0603Ha4YaeT nepeMeHHyto, Ha
KoTopyto ccbinaetca p. Ecnur obosHauaeT 3anucb, Tor.f obosHavaeT nonef us sanucur. Ecnmp
0b603HavaeT ykasaTesb, p.f o6o3HauvaeT none f 3anucu pA, To ecTb ToUKa NoApasyMeBaeT pa3bIMeHOBaHMe,
n p.f osHavaeT pA.f.

OxpaHa Tuna v(T0) obecneumBaeT, 4Tobbl v UMen Tin TO, To eCTb OXpaHa TUMa NpeKpaLLaeT BbiNOJIHEHME
NMporpaMMbl, eciiv V UMeeT TUM oTnn4HbIA oT TO. OxpaHa npuMeHuMa, ecnu:

1. TO aBnaeTca paclwumpeHneM obbaBneHHoro Tuna T B v, U ecnu
2.V — nepeMeHHbIl MapaMeTp TMNa 3anucb, UK vV — yKasaTerb.

0603HaueHne = yTouHlgeHT {cenekTop}.
cenektop = "." ungeHt | "[" CnucokBeipaxeHwuin "1" | "A" | "(" yTouHWgeHT ")".
CnuncokBblpaxeHuii = BbipaxeHue {"," BblpaxeHue}.

Ecnv 0603HayeHHbI 06beKT 9BMIIeTCA MepeMeHHOM, To 0603HaYeHNe CCbITAaeTCa Ha TeKylee 3HadYeHne
nepemMeHHon. Ecnu obbekT aBnaeTca npouenypon, obosHadeHme 6e3 CnMcka napamMeTpoB CCblflaeTcsa Ha
3Ty npouenypy. Ecnv 3a 06o3HaveHMeM criegyeT CNMCOK NapaMeTpoB (BO3MOXHO, MyCToW), 0603HaveHeM
nofpasyMeBaeT aKTUBaLMIO npouenypbl M 0603HAa4YaeT BO3BpALLAEMbIVi pe3ynbTaT €& WCNoSIHeHus.
dakTryeckre napameTpbl (M UX TUMbI) LOMKHbI COOTBETCTBOBaTH (hOpMasibHbIM NapaMeTpaM, YKasaHHbIM B
06bsBneHnM npouenypsbl (cM. . 10).

MpuMepbl 0603HaYeHUI (CM. npuMepbl B 1. 7):

i (INTEGER)
al[i] (REAL)
w[3].ch (CHAR)
t.key (INTEGER)
t.left.right (Tree)

t(CenterNode).subnode (Tree)
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8.2 Onepauumn

B cMHTaKcuce BbIpaXXeHUI PasfMYalOTCs YeTbipe KJacca onepauuii € pasfiMyHbIMU MpUopUTETaMU
(nopagkoM BbiMonHeHus). Onepauus ~ WMeeT HauBbICLUMIA MNPUOPUTET, 33 KOTOPOM cliedytoT
MYJNbTUMINKATUBHbIE Onepauuu, agauTMBHblE onepauuu n oTHoweHus. Onepauun ogHOro NpuopuTeTa
BbIMOJIHAIOTCA C/ieBa Hanpaso. HanpuMep, x—y—z o3HayvaeT (x—y)-z.

BblpaxeHne = [lpocToeBhipaxeHne [oTHoweHMe [pocToeBbuipaxeHue].

OTHoweHme = "=" | "#" | "<" | U<=" | ">" | ">=" | IN | IS.
[pocToeBuipaxeHne = "+"|"-"]1 cnaraemoe {OnepauuaCnoxeHusa cnaraemoe}.
OnepauusaCnoxenns = "+" | "=-" | OR.
cnaraemoe = MHoxuTenb {OnepaunayYMHOXEHUA MHOXWUTENb} .
OnepauusymHoxeHus = "*" | "/" | DIV | MOD | "&"
MHOXMTenb = ymcno | ctpoka | NIL | TRUE | FALSE | mMHOxecTBO |
o0603HaueHne [PakTuuyeckuellapameTpsl] | "(" BblpaxeHue ")" | "~" MHOXUTENb.
MHoxecTBOo = "{" [3nemeHT {"," 3nemeHT}] "}".
3N1eMeHT = BblpaxeHue [".." BolpaxeHue].
PakTnyeckmnelapameTtpel = "(" [CincokBeipaxeHnn] ")" .
Muoxectso {m..n} 3Hauut {m, m+1, ..., n-1, n}, a ecAm m > n, TO NycToe MHOXecTBO. [locTynHble

onepaTopbl MepeyucrieHbl B Tabnuuax Huxke. B HeKoTopbix cllydasx HECKONbKO PasHbIx onepauuii
0603HayYaloTCs OQHOM M TON XXe neKkceMon. B aTux criyyasix akTuyeckas onepaums onpenenseTcs TUNOM
onepaHnoB.

8.2.1 Jlorn4eckme onepavnm

Jlekcema Pe3yabTaT

OR norunyeckass AM3bOHKLMA
& norunyeckoe coegnHeHue
~ oTpuUaHne

OTu onepaumnu npuMeHstoTcs K onepaHgam BOOLEAN u patoT pesynbtat BOOLEAN.

p OR q o3HauvaeT «ecan p, To TRUE, uHaue qg»
p & q o03HayaeT «ecau p, TOo (q, uHaye FALSE»
~p O3Ha4yaeT «He p»

8.2.2 Apngbmetudeckmne onepaynm

Jlekcema Pe3yabTaT

+ cymMma

- pa3HOCTb

* nponssejeHune

/ BellecTBeHHoe JefleHune
DIV AeneHne Haueno

MOD 0CTaToOK

Onepauun +, -, * 1 [ NpUMeHaATCA K onepaHaaM 4McnoBbix TnoB. Oba onepaHaa [OMKHbI 6bITb OLHOTO
TUNa, YTO TaKXKe onpenenaeT TMN pesysbTaTa. [py MCNOMb30BaHMM B KayecTBe YHapHbIX onepaunin "-"
0603HaYaeT MHBEPCMIO 3HaKQ, a "+" 0603HavaeT onepaumio MAEHTUYHOCTU.

Onepaunn DIV 1 MOD npuMeHs0TCS TONMbKO K LLeNOYNC/IEHHbIM OMepaHaaM.
Myctbq =xDIVyunr=xMODy. Torga MHOXUTeNb g 1 OCTAaTOK I ONpefenstoTcs ypaBHeHNEM

X = q*y + r 0 <= r < y
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8.2.3 Onepauymnu Hag MHoOXKecTBamMu

Jlekcema Pe3ynbTaTt

+ obbeanHeHne

- pa3HoOCTb

* nepeceyeHune

/ CYMMeTpUYecKasi Pa3HOCTb MHOXECTB

Korpa ncnonbsyeTtca ¢ ooHUM onepaHaoM Tuna SET, 3Hak MMHYC 0603Ha4YaeT LOMNOJIHEHME MHOXKECTBa.
8.2.4 OtHoLweHns

Jlekcema OTHoOWweHue

= paBHO

# HepaBHO

< MeHblue

<= MeHblle WA PaBHO
> 6onbue

>= 6onblle AN paBHO
IN UNeHCTBO B Habope
IS nposepka Tuna

OTHOLWEHNS ABNKIOTCS IorMyecknmmn onepaumsammn. OTHoOLEHME yNopsaoyeHns <, <=, >, >= NpuMeHseTcs
K uncnosbiM Tunam, CHAR un nutepHbiM MaccmBaM. OTHoweHMa = 1 # NpuUMeHMMbl TakXke K Tunam
BOOLEAN, SET, yka3zaTensm v npoueaypHbIM TUNaM.

x IN s obo3HayaeT «x IBNSeTCs 3/1eMeHTOM s». X goJmkeH umeTb TN INTEGER 1 s gonykeH 6biTb TUMOM
SET.

v IS T o3HayaeT «v nMeeT TUM T» 1 Ha3bIBaeTCS NPOBEPKON TMa. DTO NPUMEHUMO, ecln

1. T — pacwupeHune obbaaeHHoro Tvna TO ona v, n ecnu
2.V — nepeMeHHbIli MapaMeTp TMMa 3an1cu UM v — yKasaTeslb.

Mpennonaras, HanpuMmep, YTo T aBnaeTcs pacwumperHnem TO u, 4To v ABNSETCA yKasaTenem Ha Tun T0,
Torga npoBepka Vv IS T onpegenseT, aBnsieTcs N1 haKTUHECKU Ha3HavyeHHas nepemMeHHas (He Tonbko TO,
Ho 1 Takxke) Tunom T. 3HauveHune NIL IS T He onpepeneHo.

MpumMepbl BbipaXkeHWiA (cM. npumepsl B . 7):

1987 (INTEGER)
i DIV 3 (INTEGER)
~p OR ¢ (BOOLEAN)
(I +3) * (i-3) (INTEGER)
s - {8, 9, 13} (SET)

ali+j1 * a [i-j] (REAL)

(0 <= 1) & (i <100) (BOOLEAN)
t.key =0 (BOOLEAN)
KIN {i .. j-1} (BOOLEAN)
T IS CenterNode (BOOLEAN)

9. OnepaTopbl

OnepaTopbl 0603HavaloT AencTBus. EcTb aneMeHTapHble U CTPYKTypHble onepaTopbl. DfeMeHTapHble
onepaTopbl HE COCTOAT U3 KaKMX-Mbo 4YacTel, KOTOpble caMu ABASUCh bbl onepaTopaMu. 3TO Takue
ornepaTopbl Kak npucBavBaHuMe W Bbi3oB npouenypbl. CTPYKTYpHble OMepaTopbl COCTOST M3 YacTeW
KOTOpble caMu saBAsOTCA onepatopamMu. OHM UCMOSNb3YHOTCA, YTO6Bbl BbIpa3uTb MOC/efOBaTeslbHOE U
yCnoBHOe, BbIBOPOYHOE M NOBTOpPHOE McnosiHeHWe. OnepaTopbl TakXe MOryT 6biTb NMyCTbIMU, U B 3TOM
CNy4yae OHW He 03HaAYaloT HWKAKWUX OencTBUK. lNycTol onepaTop BKIOYEH AN TOro, 4YTobbl 0cnabutb
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npaBunna NyHKTyaunn B noC/1e40BaTeNIbHOCTAX ONepaTopoOB.

onepaTtop =
[mpucBanBaHue | Bbizoslpouesypsl
| OnepaTtopIf | OnepaTtopCase | OnepaTtopWhile
| OnepaTopRepeat | OnepaTtopFor].

9.1 NpucsausBaHus

ﬂpl/ICBaVIBaHVIe CNY>XUT OJ19 3aMeHbl TeKyllero 3Ha4eHud HEPEMGHHOVI Ha HOBO€ 3Ha4deHue, 3ajaHHOoe
Bblpa>XeHneM. OnepaTop NnpncBanBaHNA 3aNMCbIBaeTCA KaK «:=» M NPON3HOCUTCA KaK CTAaHOBUTCA.

npuceavBaHne = nepemMeHHaa ":=" BbipaxeHue.

Ecnu 3HaveHne napamMeTpa CTPYKTYpUPOBAHO (MMeeT TMM MacCMB UJIM 3aMuCb), HUKAKOrO NpUCBanUBaHUs
eMy WM ero aneMeHTaM He gonyckaloTcs. g nMNopTUpPOBaHHbIX MepeMeHHbIX TaKKe He JOoMycKalTcs
npucBanBaHus.

Twn BbIpa)KeHUs1 [OMKEH bbITb TaKMM >Ke, KaK Y 0603HaueHu. VIMeloT MecTo cnenytoLme UCKITIYEHUS:

1. KoHcTaHTy NIL MOXXHO NpUCBOUTL NepeMeHHbIM Ntoboro TMMa yKasaTesns Uiuv npouenypsbl.

2. CTpOKM MOTyT 6bITb NMPMCBOEHbI TI060MY MacCUBY JTUTEP, €CIIN KOMIMYECTBO JIUTEP B CTPOKE MEHbLLIE,
4yeM KonmyecTBo NuTep B Maccuee. ([lobaBnsercs Hynesasa nutepa). CTPOKM, COCTOSALLME U3 OLHOM
JIUTEpbI, TAKXKE MOTYT BbITb MPUCBOEHBI MepeMeHHbIM Tuna CHAR.

3. B cnyyae 3anmcen TMN UCTOYHMKA JOMKEH BbITh pacluMpeHMeM TUMa agpecaTa.
4. OTKPbITbI MacCUB MOXET BbITb MPUCBOEH MAacCUBY paBHOro 6a3zoBoro Tuna.

MpumMepbl NprcBoeHuiA (cM. npumMepsl B M. 7):

i:=0

p=1=]

X 1= FLT(i + 1)

k := (1 + j) DIV 2

f := log2

s := {2, 3,5, 7, 11, 13}
afil = (x+y) * (x-y)
t.key := 1

w[i+1].ch := "A"

9.2 Bbi3oBbl Npouenyp

Bbi3oB npouenypbl akTuBMpyeT npouenypy. OH MOXXeT COAep)KaTb CMUCOK (haKTUYECKMX MapaMeTpoB,
KOTOpble 3aMEeHSIlOT COOTBETCTBYOLWME OpMasibHble MapaMeTpbl, OnpefesieHHble B 06bSBEHUM
npouenypbl (cMm. 'n.10). CooTBeTCTBME YCTaHaBNMBAETCS B NOPSAKE C/IefOBaHNS NapaMeTpoB B CMNCKAX
akTn4eckux u popmManbHbIX NapameTpoB. ViMeloTca ABa BMOA NapaMeTpoB: MNApaMeTpbl-NEPEMEHHbIE U
napaMeTpbl-3Ha4YeHUs.

B cnyyae nepeMeHHbIX MapaMeTpoB, aKTUYeCcKuid napameTp JomkeH 6biTb  0603HaYeHueM,
0603HavaoWmMM nepeMeHHyto. Ecnm oH o0bo3HayaeT 3MeMEHT CTPYKTYPHON MepeMeHHOW, cenekTop
BbluMCNAETCA, Korga dakTuyeckas dopManbHasg 3aMeHa [ napaMeTp UMeeT MecTo, TO ecTb nepefq
BbIMOSIHEHMEM Mpoueaypbl. Ecnn napameTp aBRAdeTcs NapaMeTpoM 3HaYeHWs, COOTBETCTBYHOLLUUIA
akTUYeCcKUii napaMeTp [LO/MKeH b6biTb BbipaXKeHWeM. DTO Bblpa)KeHWe BbIMMCAAETCS [0 aKTUBALLUM
npouenypbl, U pe3ynbTUpYlOLLee 3Ha4YeHne npucBanBaeTcs OpMasibHOMY MapaMeTpy, KOTOpbI Tenepb
npencrasnaeT coboii IokanbHyto nepeMeHHyto (cM. Takke 10.1).

BoizoBlpoueaypsl = o0603HayeHue [PakTuyeckuellapameTpsi].
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MpumMepbl BbI3OBa NpoLenyp:

ReadInt(i) (cm. n. 10)
WriteInt(2*j + 1, 6)
INC(w[k].count)

9.3 NocnepoBaTenbHOCTb ONepaTopoB

MNocnenoBaTeNlbHOCTb  OMEPaTOPOB, Ppa3fefieHHbIX TOYKOM C 3anaTol, O3HayaeT mnoo4vepenHoe
BbINOJIHEHWE AeCTBUIA, 334aHHbIX COCTABASAOLWMMUN ONepaTopamu.

[MocnOnepaTtopos = onepaTtop {";" onepaTop}.

9.4 OnepaTopsi If

OnepaTtopIf = IF BbipaxeHune THEN
[MocnOnepaTopos

{ELSIF BbipaxeHne THEN
[MocnOnepaTopoB}

[ELSE

MocnOnepaTopoB]

END.

Onepatopsl If onpepenaioT ycnoBHOe BbINOJIHEHME OXpaHAEMbIX onepaTopos. Jlornyeckoe BblparkeHue,
npenLecTByoLWMe NOCIef0BaTeNIbHOCTM ONepaTopoB, byAeM HasbiBaTb yC/IOBMEM. Y COBUSI MPOBEPSIOTCS
nocnefoBaTesibHO OQHO 3a [HpPYyrMM, MOKa o4vyepefHoe He okaxkeTca paBHbiM TRUE, nocne udero
BbIMOJIHAETCS CBA3aHHas C 3TVUM yC/IOBMEM MocnefoBaTeNbHOCTb onepaTtopos. Ecnv HM ogHoO ycnosue He
YAOBNETBOPEHO, BbIMOJIHAETCS MOCIef0BaTeNbHOCTb ONEpPaTopoB, 3anncaHHas nocne cnosa ELSE, ecnu
OHO MMeeTCS.

Mpumep:

IF (ch >= "A") & (ch <= "Z") THEN ReadIdentifier
ELSIF (ch >= "0") & (ch <= "9") THEN ReadNumber
ELSIF ch = 22X THEN ReadString

END

9.5 OnepaTtopbl Case

OnepaTtopbl Case onpenenstoT BbI6Op M BbINOJIHEHUE MOC/Ie[0BATENbHOCTU ONEpPaToOPOB MO 3HAYEHMUIO
BblpaykeHMa. CHayana BbluMCNgeTCs  BbibMpalollee Bblpa)keHMe, a 3aTeM  BbINOSHAETCA Ta
nocnenoBaTesIbHOCTb ONEPATOPOB, Yel CMUCOK METOK BapMaHTa COLEPXKUT MoslydeHHOe 3HayeHue. Ecnu
BblbupatoLee BbipakeHne nmeeT Tvn INTEGER mnn CHAR, To Bce MeTKM [OSMKHbI BbITb WeNbiMU UK
CTPOKaMU U3 OQHOM NINTEPbI, COOTBETCTBEHHO.

OnepaTtopCase = CASE BbipaxeHue OF BapuaHT {" | " BapuaHT} END.
BapmaHT = [CnuncokMeTokBapuaHta ":" MocnOnepaTtopos].
CnncokMeTokBapunaHta = MeTkuBapuanta {"," MeTkmBapnaHTta }.
MeTknBapuaHTta = meTka [".." meTkal].

MeTKa = uenoe | cTtpoka | yTouHWgeHT.

Mpumep:
CASE k OF
0: x :=x+y
| 1: x 1= x -y
| 2: x :=x *y
| 3: x :=x /vy
END
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Tun T OLEHOYHOrO BblpaXKeHUs (OLLEHOYHON NepeMEeHHON) TaKXKe MOXKET BbITb 3aMMCblo UK yKasaTesleMm.
Torgpa MeTKM [OoSDKHbI 6biTb paclumpeHuaMn T, m B onepaTopax Si nmoMeyeHbl Kak Ti, U OLEHOYHble
nepeMeHHble paccMaTpumBaoTcs Kak Tmn Ti.

Mpumep:

TYPE R = RECORD a: INTEGER END ;
RO RECORD (R) b: INTEGER END ;
R1 = RECORD (R) b: REAL END ;

R2 = RECORD (R) b: SET END ;
P = POINTER TO R;
PO = POINTER TO RO;

P1 = POINTER TO RT;

P2 = POINTER TO R2;
VAR p: P;
CASE p OF

PO: p.b := 10 |

P1: p.b := 2.5 |

P2: p.b := {0, 2}
END

9.6 OnepaTtopbl While

OnepaTtopbl While 3agatoT noBTopHOoe BbinosiHeHue. Ecnn noboe M3 norvyeckmx BblipaXkeHuit (ycioBui)
Bo3Bpawaetr TRUE, cooTBeTcTBylolWasa nocnenoBaTeNlbHOCTb OMepaTopoB BbiNoJiHAETCA. Yc/ioBuA
BbIHYNCNAOTCA U BbIMOJIHEHNE NPOLOJI>KAEeTCd, NOKa XOTH 6bl OOHO N3 NornvyecKnx Bblpa)KeHl/Il\/JI BO3BpaLlaeT
TRUE.

OnepaTtopWhile = WHILE BbipaxeHue DO MNMocnOnepaTopoB
{ELSIF BbipaxeHne DO lMocnOnepaTtopoB} END.

Mpumepsbl:

WHILE j > 0 DO
j =3 DIV 2; 1 := i+1

END

WHILE (t # NIL) & (t.key # i) DO
t = t.left

END

WHILE m > n DO m :=m - n
ELSIF n > m DO n n-m
END

9.7 OnepaTopbl Repeat

OnepaTopbl Repeat onpepensoT NOBTOPHOE BbIMOSIHEHME MOC/IEAOBATENIbHOCTM OMEpaToOpoOB MOKa
ycnoBue, 3afaHHOe JIOMMYECKMM BbIPAXKEHWEM, He yhoBfieTBopeHo. [locnenoBaTesnibHOCTb OMepaTopoB
BbIMOIHAETCS MO KpaliHel Mepe OAMH pas.

OnepaTtopRepeat = REPEAT MNocnOnepatopos UNTIL BbipaxeHue.

9.8 OnepaTtopbl For
OI'IepaTOpr For onpenengdaroT NOBTOpPHOE BbINOJIHEHNE nocsiegoBaTesibHOCTU onepatopoB

(p1KCMPOBaHHOE YWUCNIO pa3 Afs MPOrpeccuM 3HAYEeHWN LEeNOYUCIEHHON NEepeMeHHON, HasbiBaeMoWn
yrnpaBnsioLLei nepeMeHHol onepaTtopa for.
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OnepaTtopFor =
FOR naeHT ":=" BbipaxeHne TO BblpaxeHue [BY KoHcTBuipaxenue] DO
MocnOnepaTtopos END.

OnepaTtop
FOR v := beg TO end BY inc DO S END
ecnninc > 0, aKBMBaJiIeHTeH

v := beg;
WHILE v <= end DO S; v := v + inc END

necaninc < 0, To 3KBUBaJSIEHTEH

vV = beg;
WHILE v >= end DO S; v := v + inc END

Tunbl v, beg nend ponxHbl 6biTb INTEGER, 1 inc Bo/KHO 6bITb LeSibIM (KOHCTAaHTHBIM BblpaYkKeHUEM).
Ecnu war He onpefeneH, To OH NpeanosiaraeTcs paBHbIM 1.

10. O6baBneHuns npoueanyp

Ob61bsBeHVe NpoLefypbl COCTOUT M3 3arofIoBKa NpoLLeAypbl U Tena npouenypbl. 3arofioBoK onpenenseTr
1Ms npoueaypbl, popMasibHble MApaMeTpbl U TUM pe3ynbTaTa (ecsn OH ecTb). Teno cofep>uT 06bsBNIeHNs
1 onepaTopbl. VMg npou.eaypbl NOBTOPSETCS B KOHLE 06bABNEHNS NpoL.eaypbl.

NmeloTcs pBa BuAa npouenyp: cobCTBEHHO npouenypbl U npouenypbl-gyHKumu. [locnegHue
AKTUBU3MPYIOTCS 0603HaYeHNEM (DYHKLMM KaK YacTu BbIPaXKeHWS M BO3BPALLAIOT pe3ysibTaT, KOTOpbIi
ABMAETCA OnepaHLoM BblpaxkeHUs. CobCcTBeHHO npouefypbl aKTUBU3UPYIOTCS BbI3OBOM MpoLeaypbl.
Mpouenypa-gpyHKLUS OTIMYaeTCs B ObbABNEHUN TeM, YTO 0bO3HauyaeT TUMN pesynbTaTa nocjie Chucka
napameTpoB. Tefio npouenypbi-byHKLMM LOMKHO cofdepyaTb onepaTop Bo3BpaTa RETURN, koTtopbiii
onpenensieT ee pesynbTarT.

Bce KOHCTaHTbI, MepeMeHHble, TUMbl U NpoLenypbl, O6bsIBIIEHHbIE BHYTPY Tesa NpoLeaypbl, TOKanbHbl B
npouenype. 3Ha4YeHUsI NOKaJIbHbIX NEpeMeHHbIX HeonpegenieHbl OO Bxoda B npouenypy. [Mockonbky
npouenypbl TOXe MOryT 6bITb 06bsIBJIEHbI KaK JIOKasibHble 06BbeKTbl, 06bABNEHMS NpoLenyp MOryT 6biTb
BJTOXXEHHbIMMU.

B no6aBoK K Mx ¢popMasibHbIM MapaMeTpaM 1 JIOKAJIbHO 06bsAB/IEHHbIM 06beKTaM, 06beKTbl 06 bABIEHHbIE
rnobanbHO TaKyKe BUIHbI B NpoLueaype.

Bbi30B npouenypbl U3HYTPM ee 06bABNEHUS MOAPaA3yMeBaeT PEKYPCUBHYIO aKTUBALMIO.

O6baBneHuellpouesypsl = 3aronosokllpouegypsl ";" Tenollpouesyps VAEHT.

3aronosokipoueaypsl = PROCEDURE mnaeHTOnp [PopmanbHeiellapameTpsl] .

Tenollpoueaypsl = NMocnO6bvsaABneHnn [BEGIN MocnOnepaTopoB]
[RETURN BbipaxeHue] END.

Mocn06bABNEHNIA = [CONST {06baBneHmeKoHcTaHT ";"}]

[TYPE {O6bvsaBneHneTunos ";"}]
[VAR {O6bsiBneHnellepemeHHbIXx ";"}]
{O6bsBneHnelpoueaypbel ";"}.

10.1 ®opmManbHble NnapaMeTpbl

dopManbHble napaMeTpbl — 3TO WAEHTUMDUKATOPbl PAKTUYECKMX MApPaMeTpoB, KoTopble byayT
KOHKpeTU3MpoBaHbl Npu Bbi3oBe Mpoleaypbl. CooTBeTCcTBME MexAy (opManbHbIMU U PaKTUHECKUMU
napaMeTpamMy YCTaHaBNMBAETCs, KOrja npouenypa Bbi3biBaeTcs. VMeloTcs gBa BuAa MNapaMeTpos:
napaMeTpbl-3Ha4YeHUss WM napaMeTpbl-nepeMeHHble.  [lapaMeTpbi-nNepeMeHHble  COOTBETCTBYIOT

13/19



daKTUYeCcKMM NapamMeTpaM, KOTopble ABMAOTCA MepeMeHHbIMK, U 03HAYaloT 3T NepeMeHHble. [apameTp-
3Ha4YeHMe COOTBETCTBYET (haKTMUECKOMY MapaMeTpy, KOTOPbIA ABASIETCA BbIpa)kKeHWEM, U OTBEYaeT ero
3HaYeHMIO, KOTOPOE HEe MOXKET bbiTb M3MeHeHO npucBoeHneM. OLHaKo, ec/in NapaMeTp-3HadeHne NMeeT
3/1eMeHTapHbIA TWUM, TO OH NPeLCTaBMAET JIOKaNIbHYIO MepeMeHHYo, K KOTOPOW M3HavanbHO MPUCBOEHO
3HayeHMe PaKTUYECKOro BblpaXkeHs.

Tun napameTpa 0603HayveH B CnuUcKe popMarbHbIX NapaMeTpoB: NapaMeTp-rnepeMeHHas ob6o3HavaeTcs
nekcemoii VAR, a napaMeTp-3HayeHne OTCyTCTBMEM TaKoro npedukca.

Mpouenypa-gpyHKUMSA 6e3 napaMeTpoB OO/MKHA WMMeTb MyCTOM chnMcoK napaMeTpoB. OHa A[oMKHa
BbI3bIBATbCA 0603HaYEHNEM (DYHKL MM, Yein CMUCOK PaKTUYECKMX MapaMeTPOB TaKXKe MycT.

®dopMasibHble NapaMeTpbl JIOKaJIbHbI AN Npouenypbl, T.e. MX 0611acTb eNCTBUA NPOCTUPaeTca B 0bnactu
TeKCTa Nporpammsl, NpeacTaBnsaoWwero obbsaBneHme Nnpouesypbl.

®opmaneHelellapameTpbl = "(" [Cekunadll {";" Cexkunadl }] ")" [":" yTouHWlgeHT].
Cexkuunadr = [VAR] wngenT {"," ngenHt} ":" ®opmanHbiATun.
dopmanHbIATUN = {ARRAY OF} yTouHUpeHT.

Tun KaXkgoro chopManbHOro NnapaMeTpa onpefesieH B cnMcke napamMeTpoB. [1na napaMeTpoB-nepeMeHHbIX
OH AOJIKEH BbITb MAEHTUYHBIM COOTBETCTBYIOLLLEMY TUMY haKTUYECKOro NapaMeTpa, KpoMe 3anncei, Koraa
OH [0JI>KeH 6a30BbIM TUMOM COOTBETCTBYHIOLLLEr0 PaKTUUYECKOro NapaMeTpa.

Ecnu Tvn dpopmanbHoro napameTpa onpegeneH Kak

ARRAY OF T

TO TaKoMn napaMeTp Ha3blBae€TCA OTKPbITbIM MaCCMBOM, U COOTBeTCTBerLLI,l/Il\/JI d)aKTquCKMVI napamMeTp
MOXXEeT bbITb I'IpOl/I3BOJ'IbHOl7I OJINHbI.

Ecnv cdopManbHbI napaMeTp onpefenieH Kak npouefypHbliA TWUM, TO COOTBETCTBYIOWMI aKTUYeCKUI
napameTp LoJiXXeH 6biTb NM6o npouenypoi, Kotopas obbasnieHa rnobanbHo, NM60 nepeMeHHol (Mnu
napamMeTpoM) npouedypHOro Tumna. Takke B 3TOM cilydae (aKTUYECKUA MapaMeTp He MOXXeT bbiTb
npegonpeneneHHon npouenypoi. Tun pesynbraTa npoLenypbl He MOXXET bbITb HX 3aMUCbIO, HY MaCCUBOM.

Mpumep obbsABNEHUS NpoLeayp:

PROCEDURE ReadInt(VAR x: INTEGER);
VAR 1 : INTEGER; ch: CHAR;
BEGIN i := 0; Read(ch);
WHILE ("0" <= ch) & (ch <= "9") DO
i := 10*1 + (ORD(ch)-ORD("0")); Read(ch)
END ;
X =1
END ReadInt

PROCEDURE WriteInt(x: INTEGER); (* 0 <= x < 10A5 *)

VAR 1i: INTEGER;

buf: ARRAY 5 OF INTEGER;

BEGIN i := 0;

REPEAT

buf[i] := x MOD 10; x := x DIV 10; INC(i)

UNTIL x = 0;

REPEAT DEC(i); Write(CHR(buf[i] + ORD("0"))) UNTIL i =0
END WritelInt

PROCEDURE log2(x: INTEGER): INTEGER;
VAR y: INTEGER; (*assume x>0%)

BEGIN y := 0;
HILE x > 1 DO x := x DIV 2; INC(y) END ;
RETURN vy

END log2
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10.2 NpeponpepeneHHble Npoueaypbi-pyHKUUN

Cnepytowas Tabnvua COAEPXWUT CMUCOK MpefonpeneneHHbIX npoueayp. HekoTopble npouepypbl —
0600L1eHHbIE, TO €CTb OHM MNPUMEHUMbI K OMepaHhaM HeCKoNbkux TunoB. BbykBa v o0b6o03HauvaeT
MepeMeHHYI0, X U N — BblpaxkeHus, T — Tun.

Mpouenypbl-dyHKLMM

Nva Tunbl_aprymeHTa Tun pe3ynbTaTa OyHKUNMSA

ABS(x) X! 4nCnoBOW TuUN TNN X abconTHOE 3HayeHue

0ODD(x) x: INTEGER BOOLEAN x MOD 2 =1

LEN(V) V. MaccuB INTEGER AJIMHA Vv

LSL(x, n) X, n: INTEGER INTEGER Nliornyeckuii casur Bneso, x * 2N
ASR(x, n) X, n: INTEGER INTEGER signed cagBur Bnpaso, x DIV 2"
ROR(x, n) X, n: INTEGER INTEGER X BpalwaeTcsa BNpaBo Ha n 6uT

PyHKLMM Npeobpa3oBaHUs TUMOB:

Nva Tunbl_aprymeHTa Tun _pesynbTaTta OyHKUNMSA

FLOOR(x) REAL INTEGER OKPYTr/INTb A0 MEHblero
FLT(x) INTEGER REAL TOXAEeCTBEHHO

ORD(x) CHAR, BOOLEAN, SET INTEGER nopsAKOBLII HOMEpP X
CHR(x) INTEGER CHAR nmTepa C NOpAAKOBLBM HOMEPOM X
CobcTBEHHO MpoLenypbl:

Nva Tunbl_aprymeHTa OyHKUNMSA

INC(v) INTEGER v = v + 1

INC(v, n) INTEGER V :=V +n

DEC(v) INTEGER v = v -1

DEC(v, n) INTEGER V =V -n

INCL(v, x) v: SET; x: INTEGER v = v + {x}

EXCL(v, x) v. SET; x: INTEGER v = v - {x}

NEW(Vv) TUMN yKasaTesb pasMecTuTb VA

ASSERT(b) BOOLEAN npepesiBaeT nporpammy, ecam ~b
PACK(x, n) REAL; INTEGER yrnakoBbBaeT X U n B X

UNPK(x, n) REAL; INTEGER pacnakoBbiBaeT U3 X B X U N

OyHkuma FLOOR(x) Bo3BpaluaeT Hanbosbluee Lenoe He bosbluee YeM X.

FLOOR(1.5)

=1

FLOOR(-1.5) = -2

MapameTp n npouenypbl PACK npegactasnset skcnoHeHTy x. PACK(x, y) paBHO3HauHO x := x * 2V,

UNPK saBnaeTtca obpaTHon onepaumeii. PesynbTupytowee x HopManmsoBaHo, Tak yto 1.0 <= x < 2.0.
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11. Mopaynu

Mogaynb — COBOKYMHOCTb OGbSABMIEHUIA KOHCTaHT, TWUMOB, MEPEMEHHbIX W Npoueayp BMecTe C
MoCcnenoBaTeflbHOCTbIO OMepaTopoB, MpeAHAa3HAYeHHbIX [N MNPUCBaMBaHUS HadvalibHbIX 3HAYEHUA
rnepeMeHHbIM. Mofynb 06bl4HO MpeacTaBnsieT coboil TEKCT, KOTOPbI BO3MOXHO KOMMUIMPOBATb Kak
uenoe (eanHULa KOMAUAALLUK).

Moaynb MODULE wungeHnt ";" [CnucokWmnopTal] Mocn06bABNEHWI
[BEGIN MocnOnepaTtopos] END wmgeHt "."
CrnincoklvnopTta = IMPORT Wmnopt {"," Wmnopt} ";".

imnopT [naeHT ":="] npeHT.

B cnvcke vMMopTa ykasaHbl MOAYJSIM, KIMEHTOM KOTOpPbIX fiIBNseTcs Momynb. Ecnv maeHTuduKkaTop X
3KCnopTupyeTca U3 Mogyns M, u ecnn M ykasaH B CNUCKe MMMoOpTa MoAyfis, Torga obpalleHue K X
ocyllecTBnsieTcs kak M.x. Ecnn B cnvcke umnopTa mcnonbsyetcs dopma «M := Mly, skcnopTupyemblii
06BbeKT X, 06bsIBNEHHbIN B M1, BbI3bIBAeTCS B UMMOPTUPYIOLLIEM MOAY e Kak M.x.

NpoeHTUdUKaTopbl, KOTOpble LOJDKHbI 6biTb BUMOHbI B KIIMEHTCKUX MOLYNSAX, TO e€CTb [LOJIXKHbl ObITb
SKCMOPTMPOBaHbI, [LOJMKHbI 6biTb OTMeYeHbl 3Be3[04YKON (OTMETKOW 3KCrMopTa) B MX 0bbABMEeHUW.
MNMepeMeHHble BCcerna SKCNOPTUPYIOTCS B PEXMME TOJIbKO A9 YTEHMS.

MNMocnenoBaTeNlbHOCTb OMepaTopoB, crefyowas 3a nekcemoin BEGIN, BbinonHseTcd, Korga monyib
nobaensetrca B cucTeMy (3arpykaetcs). OTpenibHble npouenypbl (6e3 napameTpoB) MoryT 6biTb
aKTMBMPOBAHbI U3 CUCTEMbI, M 3TU MPOLLEAYPbI CIY)KAT B KAYECTBE KOMaHL,

Mpumep:

MODULE Out; (*exported procedures: Write, WriteInt, WritelLn*)
IMPORT Texts, Oberon;
VAR W: Texts.Writer;

PROCEDURE Write*(ch: CHAR);
BEGIN Texts.Write(W, ch)
END Write;

PROCEDURE WriteInt*(x, n: INTEGER);
VAR i: INTEGER; a: ARRAY 16 OF CHAR;

BEGIN 1 := 0;
IF x < 0 THEN Texts.Write(W, "-"); x := -x END ;
REPEAT
a[i] := CHR(x MOD 10 + ORD("0")); x := x DIV 10; INC(1i)
UNTIL x = O;
REPEAT Texts.Write(W, " "); DEC(n) UNTIL n <= i;

REPEAT DEC(i); Texts.Write(W, a[i]) UNTIL i =0
END WriteInt;

PROCEDURE WritelLn¥*;
BEGIN Texts.WriteLn(W); Texts.Append(Oberon.Log, W.buf)
END Writeln;

BEGIN Texts.OpenWriter (W)
END Out.
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11.1 Mopynb SYSTEM

OnuuoHanbHbli  Mogynb  SYSTEM  comepXuT  onpefeneHus, KoTopble  HeobxoOwMbl  Ons
NMPOrpaMMMpOBaHMNA HU3KO-YPOBHEBbIX OMepauuii, MNPSAMO YKa3blBAOWMX Ha pecypcbl KOHKPETHOro
KOMMbloTepa 1/Mnun peanusaumu,

OHu copepkaT, K NpuMepy, CPencTBa Afs LOCTyMNa K YCTPOMCTBAM, KOTOPbIe YPaBsioTCS KOMMbIOTEPOM,
N, BO3MOXXHO, — CpefCTBa A1 HapyLUeHUs NpaBui COBMECTUMOCTM TUMOB AAaHHbIX, MHAYe 3anpeLLeHHbIX
no onpefesieHnto A3blka MPOrpaMMUpPOBaHUs.

EcTb oBe NpuYmHbl ONa NpenocTaBieHns Takmx cpencts B Moayne SYSTEM; (1) Vx 3HavyeHus 3aBucAT oT
peanusauuu, TO eCTb He BbIBOAATCA U3 onpepesfieHus A3blka, U (2) OHWM MOryT MoBpenuTb CUCTEMY
(Hanpumep PUT). HacTtosaTenbHo peKoMeHOyeTCs OrpaHuWYMTb  UCMOJNIb30BaHWE 3TWUX CPefcTB
cneunduyeckuMm MogynsaMu (MOynsaMU HU3KOIO YPOBHA), TaK Kak TakMe MOLY/NM MO CBOel npupofme
ABNAIOTCA HEMepeHOCMMbIMU 1 HEGE30NaCHbI C TOYKM 3peHUs npeobpasoBaHus TUNos. OLHAKO OHW Nerko
pacrnosHatoTcs no upeHtudgukatopy SYSTEM B cnucke umnopTta. Cnegytowme onpepeneHmst 0bbl4HO
npuMeHuMbl. OpHako OTAeNbHble peanu3auuM MOFyT BKJOYaTb B CBOW MOAYNM OOMOJSIHUTENbHblE
onpegnenerHns SYSTEM, KoTopble OTHOCSATCS K KOHKPETHOMY, HaxXxOAsLLEMYCS B OCHOBe KoMMbloTepy. B
JalbHeWlweM v 0603Ha4YaeT NepeMeHHyto, X, @ U N AN BbIPaXKeHUN.

MpoLenypbl-dyHKLMM

Nva Tunbl_aprymeHTa Tun_pe3ynbTaTta OyHKUMSA

ADR(V) no6oVi INTEGER afpec nepemeHHoOl Vv
SIZE(T) nboi TUn INTEGER pasvep B 6anTax
BIT(a, n) a, n: INTEGER BOOLEAN 6uT n 13 mem[a]

CobcTBEeHHO npoLenypbl:

Mmsa Tunbl_aprymeHTa dyHKUMSA
GET(a, v) a: INTEGER; v: nwboli anemMeHTapHbIi Tun v = mem[a]
PUT(a, x) a: INTEGER; x: nwboli anemMeHTapHbIi Tum mem[a] := X

COPY(src, dst, n) Bce INTEGER KonvpyeT n nocnefoBaTeNlbHbIX C/MloBa U3 Src B dst

Huyke npuBogATca OOMOMHUTENbHblE Mpoueaypbl, Moaaep)kuBaemble Komnunatopom gansa  RISC-
npotueccopa:

Mpouenypbl-pyHKLMN:

Nwvsa Twunbl_aprymeHTa Twun pesyabTaTa  OyHKUMA

VAL(T, n) ckansp T TOXAEeCTBO

ADC(m, n) INTEGER INTEGER cnoxeHne c y4éTtom ¢nara nepeHoca C
SBC(m, n) INTEGER INTEGER BblUMTaHUA C y4éTom ¢nara nepeHoca C
UML(m, n) INTEGER INTEGER 6e33HaKoBOe YMHOXeHue

COND(n) INTEGER BOOLEAN IF Cond(n) THEN

CobcTBEeHHO NpoLenypbl:

Nwvsa Twunbl_aprymeHTta OyHKUNMSA
LED(n) INTEGER rnokasaTb N Ha cBeToAuogax
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Mpuno)xeHune: CuHTakcuc ObepoHa

bykBa = "A" | "B" | ... | "Z" | "a" | "b" cee | Mz,
undpa = "o" | Mt oo ot2™ | "3" | "4™ | “"5" | "e"™ | "7" | "8" | "9".
wecTHUnppa = uudpa | "A" | "B" | "C" | "D" | "E" | "F".
NAEeHT = bykBa {6bykBa | uudppa}.
yTouHWaeHT =  [waeHT "."] wnAeHT.
naeHTOnNp = unageHt ["*"].
uenoe = uudpa {umdpa} | umdpa {wectHUmuppa} "H".
BewecTBeHHoe = uudpa {uudpa} "." {undpa} [nopsagok].
NopAAOK = ("E") ["+" | "-"1 undpa {undpa}.
4uncno = uenoe | BewecTBeEHHOE.
cTpoka = """ {nutepa} """ | undpa {wecTtHUmnppa} "X".
O6baBneHneKoHCcTaHTbl = ugeHTOnp "=" KoHcTBbipaxeHue.
KoHcTBbIpaxeHune = BblpaxeHuve.
O6bbsBneHneTuna = ugeHTOnp "=" TUN.
T™In = yTouyHWgeHT | TunMaccue | Tun3anuce | TunYkasaTenb | lMpouenypHbliATun.
TunMaccuB = ARRAY pgnuHa {"," panuHa} OF Twun.
AJNHa = KoHcTBbipaxeHne.
Tun3anucb = RECORD ["(" BasosbiiTun ")"]1 [MocneaCnuckalloneii] END.
bazoBbIliTun =  yTOuYHWNAeHT.
MocneaCnnckalloneir = Cnucoklonein {";" CnucoklMonein}.
CnncokMoneii = CnucokMaeHT ":" TwUN.
CnncokNpeHT = uaeHtOnp {"," wnaeHTOnp}.
TnnYka3saTenb = POINTER TO Twun.
MpoueaypHeiTun = PROCEDURE [®opmanbHelellapameTpsi] .
06bsBneHnellepemeHHsix = CnmcokWaeHT ":" Twn.
BblpaxeHune = [pocToeBripaxeHne [oTHoweHne [pocToeBripaxeHne].
OTHOlEeHne = "= OMET | U<t <=t "M | ">=" | IN | IS.
[fpocToeBbipaxeHne = "+"|"-"1 cnaraemoe {OnepauuaCnoxeHus cnaraemoe}.
OnepauusaCnoxeHus = "+" | "-" | OR.
cnaraemoe = MHOXUTenb {OnepaunsYMHOXEHUS MHOXUTEsNb}.
OnepauusymHoxeHus = "*" | "/" | DIV | MOD | "&"
MHOXMNTENb = uncno | ctpoka | NIL | TRUE | FALSE | MHOXecTBO
0603HaueHne [PakTuuyeckuelapameTpsl] |
"(" BblpaxeHue ")" | "~" MHOXWUTENb.
o603HaueHune = yTouHaeHT {cenekTop}.
cenexkTop = "." ngeHt | "[" CnucokBelpaxeHwin "1" | "A" | "(" yTouHWgeHT ")".
MHOXeCTBO = "{" [3nemeHT {"," >3nemeHTt}] "}"
3/1eMeHT = BblpaxeHue [".." BbpaxeHune].
CnuncokBbipaxeHwuii = BblpaxeHue {"," BblpaxeHue}.
PakTnyeckmnelapametpel = "(" [CincokBeipaxeHnin] ")"
onepaTtop = [npucBoeHne | Beizoslpoueaypsl | OnepaTtoplf | OnepaTtopCase |
OnepatopWhile | OnepaTopRepeat | OnepaTtopFor].
rnpnceoeHne = 0603HauyeHne ":=" BblpaxeHue
Brizosllpoueaypsl = ob6o3HauyeHne [PakTudeckunelapameTpsl].
MocnOnepaTopos = onepatop {"," onepaTop}.
OnepaTopIf = IF BbipaxeHue THEN
MocnOnepaTopoB
{ELSIF BbipaxeHue THEN
MocnOnepaTopoB}
[ELSE
MocnOnepaTopoB]
END.
OnepaTopCase = CASE BeipaxeHue OF sapuanT {" | " BapuaHT} END.
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BapuaHT = [CnncokMeTokBapuaHta ":" MocnOnepaTtopos].
CnncokMeTokBapuaHTa = MeTkmBapuaHTa {"," MeTkuBapuaHTa }.
MeTkunBapuaHTa = MeTka [".." meTKka].
MeTKa = yenoe | cTpoka | yToudHUgeHT.
OnepatopWhile = WHILE BbipaxeHne DO MocnOnepaTtopos
{ELSIF BuipaxeHne DO MocnOnepatopoB} END.
OnepaTopRepeat = REPEAT MNocnOnepaTtopos UNTIL BhipaxeHue.
OnepaTopFor = FOR wnageHT ":=" BbipaxeHue TO BboipaxeHune [BY KoHcTBeipaxeHune] DO
MocnOnepaTtopos END.
O6baBneHuellpouesypsl = 3aronosokllpouegypsl ";" Tenollpouegypsl VMAEHT.
3aronosokllpoueaypel = PROCEDURE wnaeHTOnp [®opmanbHbiellapameTpsl] .
Tenollpoueayps = Mocn06bsBneHuin [BEGIN MocnOnepaTtopos]
[RETURN BbipaxeHne] END.
Mocn06bABNEHUIA = [CONST {O6baBneHuneKoHcTaHT ";"}]
[TYPE {O6bsasneHuneTurnos ";"}]
[VAR {O6bsiBneHnellepemeHHbIX ";"}]
{06bsaBnennelpoueaypbel ";"}.
®opmaneHelellapameTpbl = "(" [Cekunadl {";" Cexkunadl }] ")" [":" yTouHWgeHT].
Cekuunadrn = [VAR] wngenTt {"," ngent} ":" OopmanHbiATun.
dopmanHbIATUN = {ARRAY OF} yTouHUaeHT.
MOAY /b = MODULE wngeHT ";" [CnucokWmnopTta] MocnO6bABNEeHMiA
[BEGIN MNocnOnepaTtopos] END ugeHT ".".
CnincokWmnopTa = IMPORT wumnopt {"," wmnopTt} ";".
umMnopT = [ugeHT ":="]1 npeHt.

[Mepesopg BbinonHun MeaH deHncos
jadenisov@oberon.org

Vicnonb3oBaHb:

- nepeBof, Cepresa CBepasiosa

- nepeBof nakeTa OenbTa

- nepeBof 13 cbopku npoekTpa MHdopmaTuka-21
- nepeBof bypuesa Bagnma

- nepesog Banepusa LLnnkosa.
BrnarogapHocTb 3a 3aMeyaHusa No nepesoy:
- Anekcangpy Wwupsesy,

- ApTypy Ecbumosy,

- AnekcaHgpy Jleranosy,

- KoHcTaHTuHY (comdivbyzero).
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https://pm.vogu35.ru/oberon/o2rus.htm
https://bitbucket.org/oberoncore/bb-docu-ru
http://www.inr.ac.ru/~info21/software.htm
https://forum.oberoncore.ru/viewtopic.php?f=115&t=3026
https://docs.google.com/document/d/1qcldcIVZ0SfBPa7IS3D_Ty35mki1YeCcB2N2CXrv9Fo
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