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BBEJAEHUE

S3pIkU U METOABI GOpMaIbHON crienu(pUKaINM, KaK CPEICTBO IPOESKTUPOBAHUS U
aHasu3a nporpammHoro odecnedenus (I10) nosBumics Oosiee copoka JieT Ha3a.
3a 3T0 BpeMs ObLIO HEMAJO MOMBITOK Pa3padoTaTh KaK YHHUBEPCAIbHBIE, TaK U
CHelMaM3UpOBaHHble S3bIKM  (opManbHbBIX crnenudukauuii (APC), xoTopble
MOIJIM OBl CTaTh MPAKTUYECKHUM HMHCTpyYMEHTOM pazpabortuukoB 110, takum xe,
KaK, HalpuMep, SI3bIKK IPOrpaMMHUPOBAHUS. 3a CBOIO Henouryr uctoputo ADC
y>Ke MPOIIIM Yepe3 HECKOJIBKO MEPUOOB MoabemMa U cnaga. OLeHKU MepCreKTUB
ADPC BapbUpOBaIUCh OT ONTUMHUCTUYECKHX MPOTHO30B, MPEICKA3bIBAOIINX
MOSIBJIEHUE SI3BIKOB OMUCAaHUA TPEOOBAaHMI, MO KOTOPHIM OYIET r€HEepUpOBaThCS
roroBoe 110, no meccumucruueckux yrtBepxkaeHud, uro ADC Bcerma OynyT
TOJIBKO MTPYILIKOW JIJIsl SCKIIEPUMEHTOB B aKaJIEMHUUECKUX HccleqoBaHusX. Bmecre
C TeM, XOT ceiyac JJaxke TEPMUH «A3bIKH (POPMaJIbHBIX crieU(pUKaLni» U3BECTEH
JAJIEKO HE BCEM IPOrpaMMHUCTaM, HYKHO KOHCTaTHUPOBAaTh, YTO B 3TOW OTPACIU
IPOrpaMMHUPOBAHMSI TIOJyYEHBl 3HAUUTEIbHBIE pe3yibTaThl. OHM BBIpAXarTCH |,
BO-TIEPBBIX, B TOM, YTO €CTb HECKOJIbKO SPC, KOTOpbIE YK€ HENb3s Ha3BaTh
SKCIIEPUMEHTAJIbHBIMU, Oosiee  Toro, Hekotopble SPC  mOAKpEIUIEeHBI
COOTBETCTBYIOIIMMHU  CTaHAapTaMu. Bo-BTOpbix, 0Oojiee  YETKUM  CTajo
npeacTaBieHue o crnocodax ucnoabszoBanus ADC, o mecte hopMaIbHBIX METOOB
B OKM3HEHHOM uuKkie paszpadorku IIO wm B mpoueccax pa3paboTku U
ucnoas3oanus [10.
Brtopoii u3 nepedncieHHbIX (HakTOpOB BaXKEH, MOCKOJIBbKY CIIOCO0 MCIOJIb30BaHUS
A3bIKa, KAaK OKa3aJoCh, CEpPbE3HO BIMSIET Ha OJBOJIOLUUIO s3bIKa. Ecmm
paccMaTpuBaTh  HUCTOPHUIO  SI3BIKOB  cHenuuKanuu  oOlero Ha3zHAYeHUs
(YHUBEpCANIbHBIX, HE CIEUUATU3UPOBAHHBIX), TO BUAHO, YTO OHU PA3BUBAIUCH B
COOTBETCTBUM CO CJEAYIOIIUM MPEACTABICHUEM O «IIPABWIBHOM IOPSAKE»
paspabotke [10:

- OMHCATh ICKU3HYIO MOJiedb ((PyHKIMOHATIBHOCTH, TOBEICHNU);

- JI0Ka3aTh, YTO MOJI€Ib KOPPEKTHA (HE MPOTHUBOPEUYHBA, KOHCUCTEHTHA);

- JIETAJIU3UPOBATh (YTOUHHUTH) MOJIEIIb;

- JI0Ka3aTh, YTO J€TaIU3alus IPOBEAECHA KOPPEKTHO;

- TOBTOPSATH JIBa MPEABIAYIINX LIara 0 TeX Mop, Moka He OyaeT nojayyeHa

roToBas rnporpamma.

VYcraHoBKa Ha JaHHYIO CXeMy Ipollecca pa3padOTKuM  MOpUBOJMIA K
aKIICHTUPOBAHHOMY BHHMMAaHHUIO Ha CpeAcTBa  OOOOIIEHHOTO  OMUCAHUS
(YyHKUMOHANBHOCTH,  CPEACTBA  YTOUHEHHMS, CpPEICTBA  AHAIUTUYECKOTO
JI0KA3aTelIbCTBA KOPPEKTHOCTHM B CTWJIE€ TPAJULHUOHHBIX MaTEMaTUYECKUX
nokazarenbeTB. Kak cneacTBue, NOSIBUIUCH SI3bIKH, KOTOPBIE HE COZEpKaiu B cebe
KOHCTPYKUMH, 3aTPyIHAIOIIMX aHAJUTHYECKUE JOKA3aTeIbCTBA, MPU ITOM OHHU
JUIIATUCh M TeX KOHCTPYKUMH, 0€3 KOTOpPBIX TPYAHO OMHCATh pPeaTH3aIfio
CKOJIbKO-HUOY/b CIIOHOM MPOrpaMMHOM CUCTEMBI.



VY cnenuanu3upoBaHHBIX SI3BIKOB HECKOJIBKO JApyras uctopusi. HekoTopele U3 HUX,
Harpumep SDL, poawinch U3 NpakTUKA NPOEKTHPOBAHUSA CUCTEM PEIECHHOTO
yHOpaBieHUs, T/I€ MPOCKT TPATUIIMOHHO OBbLIT OOJIBIIE MOXO0XK HAa YEPTEkK, YeM Ha
TEKCTOBOE (S3BIKOBOE) OIMMCAHMUE. 371eCh ABOJIIOIMS 3aKjIioyajach BO B3aMMHOM
COMIKEHUU TpapUUecKol ¢ TEKCTOBOM HOTAllMM Ha OCHOBE B3aMMHBIX
KOMIIPOMHUCCOB M orpaHudeHuil. Ilpu 3TOM ydyacTHMKamMu KOMIIpoMmHcca OblLia
HEKOTOpas Trpaduueckass HOTaUUg U SI3bIKM TporpaMmupoBanus. OIBIT,
HAaKOIUICHHBIM B  JpYruxX sA3blkax (QopManbHbIX cnenudukanui, Jambo
UTHOPUPOBAJICA, TMO0 3aMMCTBOBAJICS C OOJIBIIUM OTIO3aAHUEM.

ADC TpaaMIIMOHHO paccMaTpUBAIMCh KaK CPEJICTBO NMpOoeKTHpoBaHusA. HoBbii
B3rsi Ha SIDC mosiBuiCs TOrja, KOorja akTyaldbHOM CTajla 3a/ladya aHajau3a yxKe
cymectBytomero (legacy) I1O. CyiecTBeHHOE TPOJABHKEHHUE HA ATOM (POHTE
ObUTO cBsi3aHO ¢ HampaBieHueM O0bekTHO-OpueHTupoBanHoro Ananuza (OOA).
Nnem OOA Bo MHOroMm co3BydyHbl ¢  OO0BbeKTHO-OpUEHTUPOBAHHBIM
[IpoexktupoBanuem (OOII). He ynuBuTenbHO, 4YTO 00a ATH HaIMpPaBICHUS
npeaiaraloT OJu3Khe U300pa3UTeNIbHbIE CPENCTBA IJIl ONUCAHUS apXUTEKTYpPhl U
MoBeJieHUs1 cucTeM. B mocnennee BpeMsi Haubosee U3BECTHBIM CPEJCTBOM TAKOTO
pona siBhsieTcss (mpeuMmylnecTBeHHO) Tpaduueckuii s3pik UML. 3amerum, 4dto
UML u nogoGHbIe eMy SI3bIKH crielupUKaIim, 0€3yCI0BHO, SBISIIOTCS HEIJIOXUMU
CpelCcTBaMH IMPOCKTUPOBAHUSI, HO OOBIYHO HEMPUTOIHBI JUIsl JOKa3aTelbCTBa
PaBUJILHOCTH, HA YTO JEJIAJICS AKIICHT B KIIACCUYECKUX SI3bIKAX CeIU(pUKAIIIH.
CoBepIlieHHO HOBBbIE TpeOOBaHUS K S3bIKaM CHEU(UKAINK MOSBHINCH C UACEH
UCIIOJIb30BaHUsI MX KaK HMCTOYHHMKOB JUIsl TreHepauuu TecToB. Okaszanoch, 4TO
pa3Hble BUAbl crenudUKanui TpeOyIOT COBEPIIEHHO Pa3IWYHBIX MOJXOJ0B K
cnenupUKanuy 1 UMEIOT HETIOXO0KUE APYT Ha APyra BO3MOKHOCTH JJIs FEHEpaLuu
TecToB. B wacTHOCTH, OTHU BUBI crielUUKAIIUNA B OOJIBIICH CTEIEHU TTPUTOIHBI
JUIT TEHepaluu TOCJIEIOBATEIbHOCTEH TECTOBBIX BO3JIEUCTBUN  (TECTOBBIX
LIETIOYEK), TOrJa Kak JApyrHe TMpeJoCTaBIAIOT YIOOHBbIE BO3MOMXHOCTH IS
TreHEpallMd TECTOBBIX OpaKkyJlOB — MpOrpaMM, OIEHUBAIOIIUX pPE3yJIbTar,
MOJIYYEHHBIN B OTBET Ha TECTOBOE BO3/ICHCTBHE.

JlanHOE METOIMYECKOE MOCOOME TOCBAIIEHO S3bIKY (POPMATBHBIX CHEITUBUKAIIIH,
pazpaboranHoMy B pamkax metonosnoruu RAISE (Rigorous Approach to Industrial
Software Engineering) [RAISE-method]. OTcroga BO3HHKIO U Ha3BaHUE SI3bIKA —
RSL (RAISE Specification Language) [RAISE-language]. MeTozosorust u si3bIk
OblTH pa3paboTaHsl B pamkax eBporeiickux mporpamm ESPRIT 1 u ESPRIT 2.
3amaueli pa3pabOTUYMKOB METOAOJOTHM M S3bIKa OBLIO CO3JaHUE, C OJTHOM
CTOPOHBI, JOCTaTOYHO YHHUBEPCAJIBHOTO CpEACTBA M, C JPYrOd CTOPOHHI,
J0CTaTOYHO KOMITAKTHOTO M TIPOCTOTO, OPUCHTHUPOBAHHOTO B TICPBYIO OYepelb HE
Ha aKaJeMHUYCCKUX HCCeAoBaTelield, a Ha WHXeHepoB. Celyac, MO MPOIICCTBUH
MIOYTH JISCATH JIET TOCJIC BBIXO/IA OMMCAHUS S3bIKa, MOXHO CKa3aTh, YTO aBTOPAMHU
Obuta mponenaHa Oosblias W TOJIE3HAass paboTa, OHM CYMENIH CKOMIIOHOBATh
XOpOIIIO MPOAYMAHHBINA SI3bIK M BIIOKHTH B HETO Pa3HOOOpPa3HbIE BO3MOXKHOCTH,
HCIIOJIB3yEeMbIC B IPYTUX SI3bIKaX, TEM HE MEHEe, 3a/1aua-MaKCUMyM — CJENaTh €ro



MHCTPYMEHTOM HWHXEHEPOB — Bce eme He pemeHa. OaHaKko W3 UMEIIHXCS
A3BIKOB criendukanuu oOmiero HazHadeHuss RSL B HamOombluel creneHu
NPUOIU3UIICS K SI3BIKY JUIS IPOMBIILIEHHOTO UCIOJIb30BaHUA.

RSL  nomnmepxuBaeT  pa3nuuHble  TOAXOAbI K  cnenudukamuu.  Ero
YHUBEPCAJIBHOCTh ~ ObLIa  JIOCTUTHYTAa 3a CUET HMHTErpaluu  SI3bIKOBBIX
BO3MOXKHOCTEM YK€ CYIIECTBYIOIMX 3bIKOB. [loje3HO 3HaTh, U3 KaKUX
«TIEPBOMCTOYHUKOBY CKiaabIBayics s3bIK 1 caM RAISE metos.

Nmeercst HECKOIBKO C€MOcoO0OB KiacCU(UKAIMU MOAXOAOB K crHeruuKaimu.
Hampumep, pasnnyaioT Mojielie-OpueHTHPOBAHHBIE M CBOMCTBO-OPUECHTUPOBAHHBIE
cnenupUKanuy Wi crielu(pUKalui, OCHOBAaHHbIE HAa ONMCAHUH COCTOSIHUM (State-
based) u onucanum aeiictBuil (action-based). Egunolt knaccudukanuu He
CYIIECTBYET, MOATOMY MBI OyJeM paccMaTpuUBaTh CICAYIONIME YEThIpE Kiacca
MTOIXO/I0B K CTICITU(UKAITIH:

- ucnoaHseMmbie (executable),

- anreOpandecKue Win Ko-ainredpamdeckue (Co-algebraic),

- CLIEHapHBIe (use cases or scenarios) u

- orpanudeHus (constraints).

Hcnonnumvie cneyuguxayuu, ucnornumole mooenu. (executable specifications,
executable models). DTtor moaxom mpenmosaraer Pa3pabOTKy MPOTOTHUIIOB
(Mozeneil) cucteM IUIsl JEMOHCTPAIA BO3MOXKHOCTH JTOCTHMYKEHUS TIOCTABICHHON
HeJIM W TPOBEACHUS  OKCIIEPHUMEHTOB  TPU  YaCTHYHOW  peaTn3aiuu
¢yHkuroHanbHOCTU. [IpruMepaMu TakuX METOAOJOTUH MU S3BIKOB siBJsitoTCS SDL
[SDL], VDMTools [IFAD], siBable ompeneneHust ¢yHkumii (explicit function
definitions) B RSL.

Aneebpauueckue cneyuguxayuu (algebraic  specifications) TpeanONararT
OMHCAHUE CBOWCTB KOMIO3MUIMN omepanuil  (KOMIO3UIIMU MOTYT  OBITh
MOCJIEI0BATEIbHBIMY, MMapaJJICIbHBIMU, C BPEMEHHBIMU OTpaHUYEHUMH U 0€3).
[IpeuMy1iecTBOM 3TOr0 MOAXOJA SBJIAETCS TO, YTO B HMJI€AJE MOXKHO IOJHOCTHIO
abcTparupoBatbcsi OT CTPYKTYP HaHHBIX, KOTOpBIE HCIOIB3YIOTCS B KadyeCTBE
BXOJIHBIX M BBIXOJHBIX 3HAYEHHI M, BO3MOXXHO, MCHOJB3YIOTCS ISl COXPAHECHHUS
BHYTPEHHETO  COCTOsSIHHS ~ mojgeneil.  OCHOBHOW  HENOCTaTOK  —  3TO
HETPaJUIIMOHHOCTh PUEMOB ClieUM(UKALMU, YTO 3aTPyIAHSIET UX BHEAPEHHUE B
IPOMBIIICHHBIX pa3paboTkax. B kadecTBe mpumepa 3penoro (XOoTs U BechbMma
OTpaHUYEHHOI0) SI3bIKAa anredpandeckux crenudurkanuii MoxxHo Hazath ASNI,
CTaHJApPT KOTOPOr0 BXOAMWT B IPYINy CTaHAAPTOB, onuchiBaromux SDL [SDL].
RSL mnpenocraBisier Q0CTaTOYHO MOIIHBIE CpEICTBA JUIsl  anreOpandyecKux
cnenupukanui (aKCUOMBI).

Cyenapnuie (USe case/scenario) crienuduKanuy ONMUCHIBAIOT HE HEIIOCPEICTBEHHO
I[EJIEBYI0 CHCTEMY, a CIIOCOOBI €€ MCIOJh30BAHUS WM B3aWMOJICHCTBUS C HEH.



Oka3spIBaeTCs, YTO TaKMe€ KOCBEHHBIC OMMCAHMS, C OJHOW CTOPOHBI, MMO3BOJISIOT
CYIUTh O HEKOTOPHIX CBOHMCTBaX CHCTEMBI (TEM CaMbIM, OHHM, KOHEYHO, SIBIISIOTCS
crienuuUKAIUSIMHE ), U, C IPYrOi CTOPOHBI, TAKUE CIEIU(PUKAIIMH MOTYT CITY)KUTh
XOPOIIIMM PYKOBOJACTBOM II0 MCIIOJb30BAaHHIO CHCTEMBI, YTO HE BCETIa MOXHO
cKaszaTh O APYruX Bujax cnenudukanuid. DTOT MOAXOI pPa3BHBAICA MHOTHMMHU
aBTopamMu. HamOounbiiee pacrnpoctpaHenue noaydwin padorsl OMG rpyrmimsl
[OMG] u mnponyktsl kommanuu Rational Corporation [RUP]. Coo0riectBo
nojb3oBareieir  SDL ucnoip3yeT — Takke — XOpPOIIO  H3BECTHYHO U
cranpaptu3oBanHyio Hotanuio MSC [MSC].

Oecpanuyenus (constraints) COCTOSAT W3 TMpPed- WU TOCT-YCIOBHM (DPyHKIMA,
MpoIeAyp U APYruX Olepaluil U UHBAPUAHTOB AaHHBIX. MIMeroTcsl paciiupeHus
storo mogaxona mia OO crneuudukanuid. B sTom ciiydae k crnenudpukanusm
omeparuii 100aBIsAIOTCS creudUuKalu METOJAOB KJIACCOB, a K MHBapUaHTaM —
MHBapUaHTHI 00BEKTOB u KJIACCOB. Knaccnueckumu A3BIKAMH,
MOJACPKUBAIOIINME  cTielUUKaIUI0 orpaHudeHui, siBiasiercs VDM [Jones] u
Z[Z]. RSL mnpenocrtaBisger THOKHME BO3MOXKHOCTA i cHelUpUKaAIIu
orpaHu4eHuil B opMe UMIUIMIIUTHBIX crienuPuKanuii GyHKIHN U OrpaHUYeHUN
noatunoB. Wnee creuudukanymy OrpaHuyeHUN CIEAYIOT aBTOPbI, KOTOPHIE
npennaratoT  cpencrBa s cnemubukammun . OO I1O0 uw cpenctBa
cnenu@UKaIMOHHOTO pacimpenus s3bikoB nporpammupoBanus: Eiffel [Eiffel],
Larch [Larch], VDM [VDM-SL, VDM++], iContract [iContract], ADL [ADL].

B n1aHHOM MeTOAMYECKOM MOCOOMH COOpaHbl CHPABOYHBIE MaTepUaibl IO
OCHOBHBIM BO3MOXHOCTSAM si3bika RSL. WX MOXHO paccMarpuBaTh Kak 4acTb
KOHCIIEKTa JICKIMH, KOTOpbIii umTaeTcs Ha (dakynsrere BMuK MIY. 3nech
OIMCBHIBAETCS ITOAMHOXKECTBO S3bIKA, KOTOPOE€ HE COIAEPKUT ONUH W3 BUIOB
moxayneir — o0bekThl. RSL He saBmsercsa s3eikoM OO cnerudukKanuv, U €ro
OOBEKTHI COBCEM HE MOX0XH Ha 00bekThl C++ unu Java. [losTomy uckimtoueHue
3TOr0 BUJA MOJYJIEW HE BHOCHUT CEPbE3HBIX OIPAaHUYEHUN B BO3MOYKHOCTH
MIOJI30BATENEN, MPU 3TOM H3JIOKEHUE OCHOBHBIX KOHLENUUH S3bIKA YHAETCS
caenarb 0oJiee CKAThIM U MOHSATHBIM.

Cnenyer oOpaTuTh BHMMaHHE Ha TO, YTO B MOCOOHME HE BOIUIM MAaTEpUAIbI,
ONMCHIBAIOIINE METOABI MCHOJIb30BaHUs si3blka RSL. B kypce nekuumii MeTonam
UCIIOJIb30BAHUS MOCBAILIECHO ABa OsioKa. [IepBrblil — 3T0 METOABI MPOSKTUPOBAHUS C
UCIIOJIb30BaHUEM  (popManbHBIX clienuuKauuii; BTOPOH — 3TO  METOJbI
TECTUPOBAHUS HAa OCHOBE (hopMalibHbIX cnenupukanuii. Takum oOpa3om, 1aHHOE
nocodue MpeAoCTaBIsIeT HEKOTOPBIM (PYyHIIAMEHT, HO HE MCUEPIBIBAET BCETO
Marepuaia Kypca.



1. BBoaHbBIE 3aMeYaHUA
1.1. Crpykrypa u3jioKeHus MaTepuajia

[Ipennaraemoe MmocoOue COAEPKUT CIPaBOUYHBIE MaTepuaiabl Mo s3bIKy RSL,

ONHMCHIBAIOIIME CUHTAKCHUC, CEMAHTUKY U TPaBUJIa MCIOJIb30BAHUS KOHCTPYKIIMI

3TOTO si3bIka. CTPyKTypa MOCOOUS CIEAYET CTPYKTYPE OCHOBHBIX CHHTAKCUYECKUX

Kateropuil si3pika RSL, 1 KakIplid pa3aen coAepKUT OMUCAaHNUE COOTBETCTBYIOIIECH

CHHTaKCUYECKOMN KaTeropuu. Pa3aen COCTOUT U3 HECKOJIbKUX CEKIMI, HA3HAYCHUE

KOTOPBIX U UCTIOJIb3yEMbI€ B HUX COTJIAIIEHUS MPUBEACHBI HIKE.

Cunrakcuc. Jlyisi ycTpaHeHHsT BO3MOKHOW HEOJHO3HAYHOCTH B TEPMUHOJOTHUH

Ha3BaHUSl CUHTAKCUYECKUX KaTEropuil MPUBOJATCS HA PYCCKOM M AHTIIMKACKOM

si3pikax. CHHTAKCHUC s13bIka RSL ommchIBaeTCS B TpaAWIIMOHHON (popMe, TP ITOM

MPUHUMAIOTCS CJICAYIOUINE COTJIAIICHUS:

1. HeoOs3aTenbHOe BXOXKJICHHE X, IJI€ X — UM IIPOU3BOJIBHOM CHHTAKCHYECKOM
KaTeropuH, B METAJTUHTBUCTHYECKYIO (DOPMYITY 3a/1aeTCsl KOHCTPYKIIMEH opt- 1
ONpEAEACTCS MPABUIIOM:

opt-x ::=
nil-x |
X
IIPY 3TOM hil-X 03Ha4aeT OTCYTCTBHE X.

2. Bo3MoxHBIE TIOBTOPEHHS B METAJIMHTBHUCTHYECKUX (GopMyrnax 3amaroTcs ¢
MOMOIIIBIO KOHCTPYKIIMK -string, -list, -choice, -product u omnpeaensroTcs
MpaBUJIaMH BUJIA:

X-string ::=

x |

X X-string
x-list ::=

X |

X, X-list
x-list2 ::=

X, X |

X, X-list2

x-choice ::=

x | x-choice (B mocnenueii anvrepuatuse ‘|’ sBisiercs cumBoiom RSL)

x-choice2 ::=
x| x|
X | x-choice2 (B kamo# U3 AByX anbrepHaTuB ‘|’ sBasercs cumBonom RSL)

x-product ::=
X|
X x X-product



x-product?2 ::=
X x X |
X x X-product2

Ecau 'opt' mosiBiIsieTcs COBMECTHO ¢ 'string' mim 'list', 'opt' ©UMeET HaUMEHBIIINI
MPUOPUTET. DTO O3HAYAET, YTO ISl JIFOOOM CHUHTAKCHYECKOW KaTeropuu ‘X'
BBIIIOJIHAIOTCA CIEAYIOIIME IIpaBUIa:
opt-x-string ::=

nil-x-string |

x-string
opt-x-list ::=

nil-x-list |

x-list
AHanoruyno, ecau ‘'nil' MOSABISIETCS COBMECTHO C 'string’ uim 'list', 'nil' muMmeer
HaWMEHBIIUN TPUOPUTET.

3. KoHTekcTHpie ycnoBHS K TMPOU3BOJIBHOM CHHTAaKCUYECKOW KaTeropuw,
BXOJIAIICH B AJIbTEPHATHUBY, 3aJalOTCSI B BHUJAE HAIECYATAHHOTO KYpPCHBOM
npedukca K MUMEHU 3TOM KaTeropuu, HalpuMep:
axiom_prefix_expr ::=

* logical-value_expr
31€Ch ~ KOHTEKCTHOE  YCJIIOBME  O3HA4aeT, YTO MaKCUMAaJIbHbIA  THII
COOTBETCTBYIOIIETO BRIPAKEHHS T0JKEeH ObITh BOOI.

restriction ::=
* readonly_logical-value_expr

371€Ch KOHTEKCTHOE YCJIOBHUE O3HAYAET, YTO COOTBETCTBYIOIIEE BBIPAKEHUE
JIOJKHO OBITh JOCTYITHO TOJIBKO JIJISt YTEHUS M €T0 MAKCUMAJIBbHBIM TUI JOJIKEH
obITH BOOI.
TepmuHosorusi. OTa CEKUUA COJEPKUT ONPEACICHUS TEPMUHOB H T.[I.
OnpenensieMblid TEPMUH B TEKCTE BBICISIETCS KyPCUBOM.
KonrekcTHO-He3aBHcUMBIe paciuupeHusi. CeKuus COIEPKUT pacUuIMpeHust
onmpenensiemMpix  KOHCTpykumi. [lpu  3amaHnMM  KOHTEKCTHO-HE3aBHUCHMOTO
pacHIMpeHusi KakoW-TMOO0 KOHCTPYKIIMU B TEPMHUHAX APYTHX KOHCTPYKIHMHA ee
KOHTEKCT, MpaBUjia BUAUMOCTH, KOHTEKCTHBIC YCIIOBUS, aTpUOYThl U CEMaHTHKA
HEe (OPMYTUPYIOTCS OTIEIBHO, a 3aJaloTCsi COOTBETCTBEHHO KOHTEKCTOM,
MpaBUJIaMH BUJIUMOCTH U T.JI. €€ PACIIUPEHUS.
HesBHO mnpenmnomaraercs, 4ro BCE€ KOHCTPYKLHH, COAEPIkAILIUE KOMMEHTapUU
(mpuHaIeKAIIMEe K CHHTAKCUYECKOM KaTeropud comment), UMEIOT KOHTEKCTHO-
HE3aBUCHUMOE PACIIMPEHUE JI0 COOTBETCTBYIONIEH KOHCTPYKIIMH, IOIy4aceMOMn
MyTEM YJAJICHUS 3TUX KOMMEHTAPHUEB.
KonTtekcer (SCOpe) m mnpaBwia BHAMMOCTH. CeKUMS COACPKUT ONHCAHUEC
KOHTEKCTa Y MPaBUJI BUAUMOCTH.
KonrekcrHbie ycaoBusi. CeKuus COOEPKUT ONUCAHHE YCIOBHUM, KOTOPBIM
JIOJKHBI YZIOBJIETBOPSATh CUHTAKCHUYECKU TPABUIIBHBIE CTPOKHU TSI OOECredeHUs



UX CTaTUYECKOM KOppeKTHOCTU. lIpu sTOM cmamuuecku xoppexmmoi Ha3bIBa€TCA
CUHTAaKCHYECKH IpaBWIbHAs CTPOKA, JUIsl KOTOPOM BBIIIOJHEHBI KOHTEKCTHBIE
ycioBus. Jlnsg yaoOcTBa HEKOTOpbIE M3 3THX YCIOBUM B CHHTAaKCHYECKHX
paBuUjax TakkKe M300pa)xarTcd C IOMOIIbI0 HAleYaTaHHbIX KypCHUBOM
npe(UKCOB, KaK OMUCAHO BBIIIIE.

KontekcTHO-3aBHCHMBIe  pacmiupeHus. Cexuus COAEPKUAT  PACIIAPEHUE
KoHCTpyKuui. Korma s kKakoi-mMO0 KOHCTPYKLMH 337a€TCd  KOHTEKCTHO-
3aBHUCHMOE pACIIMPEHHE B TEPMHUHAX JPYIMX KOHCTPYKLHH, €€ aTpuOyThl U
CEMaHTHKa He POPMYIUPYIOTCS OTIENBHO, a 3a/1aI0TCs aTpUOyTaMu M CEMAHTUKON
ee  pacmmpeHusa. KOHTEKCTHbIE  yCIIOBHSA — pacIIMpsieMOM  KOHCTPYKLUH
MPEJICTAaBISIIOT COOOM KOHTEKCTHBIE YCIOBHS, C(HOPMYJIMPOBAHHBIC ISl JAHHOMN
KOHCTPYKIUH, TUTFOC KOHTEKCTHBIE YCIOBHS €€ pACIIUPEHUS.

ATpuOyTbl. CeKuusi COIEpKUT ONUcaHue aTpuOyTOB Il  CTaTHYECKH
KOPPEKTHBIX CTPOK. ATpPUOYTHI HCHOIB3YIOTCA JJIA ONHMCAHHUS KOHTEKCTHBIX
YCJIOBHI.

CemanTuka. Cekuusi CONEpPKUT ONMCAHUE CEMAHTUKU CTaTHUYECKH KOPPEKTHBIX
CTpPOK SI3bIKA.

1.2. JlexkjJapaTUBHbIEe KOHCTPYKIIUH

Jlexnapamuenas KOHCMPYKYUs ABIIACTCS SI3bIKOBOM KOHCTPYKIIUEH,
IpEACTABISAIONICH OJHO WM Ooyiee ompenencHuil. Onpedenenue 3anaeT
UACHTU(PUKATOP WIIA ONIEPAIIUIO ISl HEKOTOPOM CYIITHOCTH, TaKOM KaK cxXxema, THII,
3HAUYCHUE, IEPEMEHHAs1, KaHaJl WJIM aKCUOMa.

JIJisi HEKOTOpBIX JEKJIAPATUBHBIX KOHCTPYKIIUN ONpENeNeHusl, KOTOpble OHU
MPENICTABIIAIOT, 3aBUCAT OT KOHTEKCTA, B KOTOPOM BCTPEYAIOTCS 3T KOHCTPYKITUH.
JIisi Takux KOHCTPYKIIMH MaKCHUMajbHBIE THIMBI HICHTU(DHUKATOPOB © (MJIN)
oTiepalnii, 3aJaHHBIX COJICPKAIIMMHUCS B TAHHBIX KOHCTPYKIIMSAX ONPEACICHUSIMH,
OTIPENENAIOTCS ~ MAKCUMAJIbHBIM ~ THIIOM, 3aJlaHHBIM  KOHTEKCTOM  JTHX
KOHCTpYKIMM. Takoll  MakCUMaJIBHBIA TUI  HAa3bIBAOT  MAKCUMATbHbIM
KOHMEKCMHbIM MUnoM TaHHOW JAEKIapaTUBHOW KOHCTPYKIUU.

C nro0bIM ompesiesieHneM CBsi3aHa HekoTopasi o0nacth RSL Tekcra, HazbiBaemast
KOHMeEeKCmoM ITOTO ompeaesieHus. BHyTpru 3TOro KOHTEKCTa W TOJILKO TaM JIJIst
oOparieHusi K BBOAUMOW JTaHHBIM ONPENETICHUEM CYIITHOCTA MOYKHO MCIIOJIb30BaTh
ee wACHTHUKATOP WM onepanuio. [log KOHTEKCTOM JeKIapaTHBHOM
KOHCTPYKIIMM  TIOJpa3yMeBaeTCsi  KOHTEKCT €€  ONpeaelieHWH, KOTOPBII
yCTaHABIUBACTCA npasuiamu KoHmexcma sizbika RSL.

Omnpenenenue ABISETCS UOUMbLM B HEKOTOpOH Touke RSL TekcTa, eciii B TaHHON
TOYKE I OOpaIleHus K 3aJaHHOW C TOMOIIBI0 3TOTO OMPEEICHUs] CYIIHOCTH
MO>XHO HCHOJBb30BaTh €€ HJEHTU(HUKATOp WM omnepanuio. B Takom ciydae
TOBOPSIT, YTO B JAaHHOW TOYKE HICHTHU(PUKATOP WU OMNEPALUS NpedCmasisiom
JAHHYIO CYIIHOCTb WJIM SIBJISIIOTCA €€ uMeHeM. BuauMmocTbh omnpeneneHui
yCTaHABIIUBACTCA npasuiamu suoumocmu si3bika RSL.
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JIBa ompeneneHus Ha3bIBalOTCS cosmecmumbvimu (Ccompatible), ecnm onm 3amaror
pasnuyHbIe HWACHTH(PUKATOPHl (OTMEepanuu) WIA €clid 00a OHH  SBIISIOTCS
OTIpeNIeTICHUSIMI 3HAYCHHS, KOTOPHIE 3aJal0T OJAWH W TOT K€ HACHTHU(DUKATOP
(omepartnio), HO UX MAaKCUMAJIbHBIC THUIIBI PA3TAIUMBI.

KOHTeKCTHBIC  YCIOBHS, YCTAaHOBJICHHBIE JUIS KaKIOHM HWHIUBUIYaJIbHOMN
CUHTaKCHUCCKOW KaTeropuH, OOECIICUMBAIOT COBMECTUMOCTh BCEX BHIMMBIX
ompeesieHui B 1000 Touke RSL Tekcra.

1.3. IIpaBuaa konrekcra (Scope Rules)

KonTekcT paeknapaTUBHOM KOHCTPYKIIMM MOMKET 3aBUCETh OT KOHTEKCTa, B
KOTOPOM OHa BcTpeyaercs. [loaToMy st Kak10M KOHCTPYKIIUM, BKIIFOYAIOIIECH B
cebs JeKJIapaTUBHYKO KOHCTPYKIIUIO, JOJDKEH OBITh 3a7aH KOHTEKCT TaKoro
BKJIFOUEHHUSI. JTO OMMUCHIBAETCA B CeKIUAX “KOHTEKCT m mpaBuia BUIAMMOCTH X C
HCHOJIb30BAaHUEM CIEAYIOIINX COTJIAICHUIM:
1. Jlna nexmapaTUBHOM KOHCTPYKLHMH, BCTPEYAIOUIEHCS HENOCPEACTBEHHO
BHYTPU HE JCKJIAPATUBHON KOHCTPYKIHUHM, KOHTEKCT BCErJa YKa3bIBACTCS
saBHO. Hanmpumep, oObsBICHUS B JIOKAIBHOM BBIPAKCHUU:

local
value x: Int=3
inx+2end

KontekcToM ompeseneHust X sIBISETCS CTPOKa JIOKAIHHOTO OOBSIBJICHUS U

BBIPAXKEHUE X + 2.

2. Jlns nexkyiapaTUBHOW KOHCTPYKIIMH, BCTPEYAIOIIEHCS HEMOCPEICTBEHHO

BHYTPH JEKJIAPATUBHON KOHCTPYKLIUH, BO3MOXHBI CJIEAYIOIIHNE CIIyYau:

(@) KonrekcT ykazaH siBHO. B 3TOM cily4ae UTOTOBBIN KOHTEKCT COBIAACT
C 3TUM SIBHO YKa3aHHBIM KOHTEKCTOM.

(b) VYkazaH HeEMOCPEACTBEHHBIH KOHTEKCT. B 3TOM ciyyae HTOTOBBIM
KOHTEKCTOM SIBIIIETCSL HEMTOCPEICTBEHHBIM KOHTEKCT ILUIFOC BO3MOXKHBIE
pacmmpenus. PacmmpeHuss 3aBHCAT OT KOHTEKCTa  BHEIIHEU
JIEKJIapaTUBHON KOHCTPYKIIMU U 3aJal0TCS JIJI1 BCEX €€ BXOXKICHUMU.
Hanpumep, 00bsiBIIeHHS B 0a3MCHOM KJIACCOBOM BBIPAYKEHUH:

scheme S =
extend
class
value x : Int = 3,
end
with
class
valuey:Int =x
end

HCHOCPGHCTBCHHHM KOHTCKCTOM OIPCACICHUA X SBIIACTCI CTpPOKa
00BSABICHUI IEPBOro KiaCCoOBOI'0 BLIPAKCHMUA. HWTOroBsiM KOHTEKCTOM
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X SIBJISIETCSI 3Ta 00JIaCTh IUIIOC CTPOKA OOBSIBICHHI BTOPOTO KJIACCOBOTO
BBIpKEHUSI.
KonTekct He 3amaH. B 3TOM ciiydae HEABHO MOAPa3yMEBAECTCSA, UTO
KOHTEKCT  BHYTPEHHEH  KOHCTPYKLMM  33JaeTci  KOHTEKCTOM
HEIMOCPEJICTBEHHO  OOBEMJIIONIEH €€  BHEIIHeWM  KOHCTPYKIIUU.
Hampumep:

value
X:Int=y,
y i Int

KonTtekcr OIIPpCACIICHUs 3HAYCHHUA X PABCH KOHTCKCTY BCCTO pasiciia
0OBSABJICHUS 3HAYCHHUM.

1.4. Tlpasuma suaumoctu (Visibility Rules)

[TpaBwmia BuguMocTu s3bika RSL TakoBsI:

1. Ompenenenue He BUIMMO BHE CBOErO KOHTEKCTA.

2. OrmpeneneHre MOTEHIIMATBLHO BUIAMMO BCIOAY BHYTPH CBOETO KOHTEKCTA.
OnHako B 9TOM KOHTEKCTE MOTYT CYIIECTBOBATh YYaCTKH, TJI€ ONPEICICHHUE
SBJISIETCA CKpbimbiM, T.€. HE BUIUMBbIM. Hampumep, ecnu uaeHTUDUKATOD
(omepanusi), 3aJaHHBIM HEKOTOPBIM OMPECICHUEM, 3a/aeTCsl TaKXe BO
BHYTPEHHEM KOHTEKCTE C TOMOIIBIO APYrOro OIpeeiIeHUs, TO BHEIIHEE
OTIPE/ICJICHUE CUUTACTCS CKPBITHIM HA MPOTSIKEHUU BCETO KOHTEKCTA 3TOTO
BHYTpPEHHEro omnpeneneHus. B ciydae, xorma oba Takue OINpeAesIeHUs
MPENCTaBIAIOT cOOOM OmMpeNeseHUs] 3HAYCHHM, BHEIIHEE OIpECICHUE He
CKPBIBAETCS, €CIIM MAKCUMAJIbHBIE TUIIBI 3TUX JIBYX 3HAYCHUI pa3IndUMBI.

Hanpuwmep:

class

variable v : Bool :=true
axiom
local

variablev:Int:=3

inv=7end

B 3TOM npumepe KOHTEKCTOM ONpEeNeNIeHNs IEPEMEHHOM V : Bool := true sBisieTcs
BCE KJIACCOBOE BBIPAXKEHUE, TOINA KAaK KOHTEKCTOM OIPENEIICHMs JIOKaJIbHON
NEePEeMEHHON V : Int := 3 sBIsSIETCS TOJBKO CTPOKA JOKAJIBHOTO OOBSBICHUS U
BbIpakeHue V = 7. CieqoBaTeNbHO, 10 MPAaBUITY 2 B BBIPAXEHUU V = [ BUJUMBIM
SBJISIETCA TOJIBKO OIIPENEIICHUE JIOKAJbHOW IIepeMEHHOU. JIeHCTBUTEIBHO,
BHYTpEHHEe ompeneneHue V OyAeT Bcerja CKpbIBaTh BHEIIHEE BHYTPU CBOETO
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KOHTEKCTa, €CJIM TOJIbKO 00a OHU HE SIBISIOTCS OINpEACTCHUSIMHU 3Hau€HUH. DTO
WUTIOCTPUPYET CIEAYIOIUN IPUMED:

class
value v : Bool =true
axiom
local
valuev:Int=3
in vend
end

3I[€CB B JIOKAJIbHOM BBIPAXCHHUU OIIPCACICHUC JIOKAJIbHOTO 3HAUYCHHA HC CKPbIBACT
BHCHIHCC OIIPCACIICHUC 3HAYCHH:A, ITOCKOJIbBKY MAKCHMAJIBHBIC THIIBI 3THUX JIBYX
OHpG,Z[CJIGHHI?I Pa3JINYHBI. B JaHHOM JIOKAJIBHOM BBIPpA)KCHHUHW BHAWMBIMU 6y,HYT
00a OIIPCACIICHUA 3HAYCHUA, (1)aKTI/I‘-ICCKI/I K€ BXOXIACHUC V JOJDKHO OIIPECACIIATHCS
BHCIIHHUM OIIPCACIICHUCM, T.K. QAKCHOMBI IIPCACTABJIAIOT coOoi 6YJICBCKI/IG
BBIPAKCHMU.

1.5. Ileperpy3ka umen (Overloading)

[lox nepecpysxoti wneHTUPUKATOpa WU Olepanud B HEKOTOpod Touke RSL
TEKCTa MOHUMAETCA CUTYyalus, KOr/la B YKa3aHHOM TOYKE BUIUMBIMU SIBIISIFOTCS
HECKOJIBKO OMPEICIICHUIN 3TOr0 NACHTU(UKATOPA WU ONEPALIHH.

[leperpy3ka uUMeH JOIYCKAaeTCs TOJIBKO MJig omnepanuid u HACHTU(DUKATOPOB
3HaYeHUM (KOHCTAHT U (PYyHKIIHIN).

Y Bcex omepauuii e€cTh OJHO WM 0OoJjiee TpPEeAoINpeaesiEeHHOE 3HayYeHUeE,
KOHTEKCTOM KOTOPOTO SIBJISIETCS BCA CleUU(PUKalUs LEIUMKOM U KOTOpPOE He
MOXKET CKpbIBaThbcs. Cle0BaTeNbHO, €CIIM MOJIb30BaTeNb ONPEAEISET HEKOTOPYIO
OoMepalui0 TakuM O0O0pa3oM, 4YTO €€ MAaKCUMaJbHbI THUI pa3iHyaeTcs C
MaKCUMAJIbHBIMM THUIIAMH €€ MPENOINpPEACTICHHBIX 3HAYECHHI, TO 3Ta Olepauus
NEeperpyx’aercss B TE€X TOYKAax, IJ€ BHUAUMBIMHU SBIAIOTCA KaK OINPEACICHUE
MOJIb30BATEIIS, TAaK W MPEAONPENCICHHbIE 3HAYEHUsS YKa3aHHOW OIepalyi.
[lonb30BaTento He pa3peliaercs ONpeAesaTh OIepalui TakK, 4YTOObl ee
MaKCUMAaJIbHBIA THUIT HE Pa3JIMYajICs XOTs Obl C OJTHUM M3 MaKCHMAaJIbHBIX THUIIOB €€
MpEIONpPEICIICHHBIX 3HAUeHUH (CM. KOHTEKCTHBIE YCIIOBUS B pasneie 11).

IIpu cocraBnenuu cnenudukaniii HEOOXOAUMO HUMETh B BHUIY, YTO IJIs TOTO
yTOOBI crnenu@ukanus okazajgach IOJIE3HOM W Moryia ObITh HCIOJIb30BaHA B
JanbHeIIeM, y Kaxa0ro ee uaeHTu(gUKaTopa U onepaiuu JoJKHa CylIeCTBOBATh
€AMHCTBEHHAasl Jaonyctumasi unrepnperauus. [Ipu stom non ummepnpemayueti
uaeHTUUKaTopa (oneparn) MOHUMAETCA €ro COOTBETCTBYIOLIEE OMpeeIeHHE.
[Ipu meperpy3ke Kakoro-to HJEHTU(UKATOpAa WM OIEpaldud €ro BXOXKIEHUE
UMEET HECKOJBbKO BO3MOXHBIX HWHTEpHperauuid (o OJHOM ISl KaXKIOro €ro
BUJIUMOTO OTPEIEICHUsS), W, CJEeIOBaTeIbHO, BO3HUKAaeT mpoljemMa HalTH
JOMYCTUMOE COOTBETCTBYIOLIEE OMPECICHUE AaHHOTO WIASHTHU(PHUKATOpA WU
onepaluu (€ciau OHO BOOOIIE CYIIIECTBYET).
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Hekotopple BO3MOXKHBIE WHTEPIPETAMH pPaccCMaTpUBAEMOTO HUACHTH(HUKATOPA
WM ONEpalid MOTYT OKa3aTbCsl HEAOMYCTHUMBIMHU, IIOCKOJIbKY HE OyayT
YAOBIIETBOPSATH KOHTEKCTHBIM YCJIOBHSAM €ro BXOxkaeHwus. [loaTomy, yem Oosbiie
KOHTEKCTa OyneT TmNpHUHATO BO BHHMaHWEe, TeM Oonblne uHOpMaIuu
(KOHTEKCTHBIX YCJIOBUHM) OyJIeT MOMY4YEHO I MCKIIOYEHUS HEIOMYCTUMbBIX
uHTepnperanuii. OJHAKO €CIM pacCMaTpUBAEMbI KOHTEKCT MPEACTABIISIET COOOM
BBIPOKEHHUE, MAKCHUMAJIbHBIH THUI KOTOpPOro OyJeT OJHUM W TeM K€ IS
HECKOJIBKUX BO3MOXKHBIX HMHTEPIPETAIMil BXOISIIMX B HEr0 HACHTU(PHUKATOPOB
WIM ONepanuii, TO JadbHEHIINI aHalu3 KOHTEKCTa HE JacT ONIYTHUMBIX
pe3yibTaToB, T.K. HE TMO3BOJUT OTJAATh MPEANOYTEHUE KaKOH-TO OJHON U3
UMEIOIUXCsl uHTepnperauil. CrienoBaTesibHO, BCE 3TH UHTEpIpETalud OyayT
JIOITYCTUMBIMHU.

Bonee ¢dopmanbHO 171 MaHHOM KOHCTPYKIIUU Oonycmumbvie UHMEPnpemayuu
(legal interpretation) BxoxaeHUH HACHTH(PUKATOPOB HIIM OINEPAIMA B TOYKE UX
HCTIOJIb30BaHUS HAXOASATCA CICIYIONIUM 00pa3oM:

1. Ecnu paHHas KOHCTPYKIMSI HE HMMEET B CBOEM COCTaBe JPYrux
KOHCTPYKIIMH, TO paccMaTpUBAIOTCS BCE KOMOMHAIUM BO3MOXKHBIX
UHTEpIpeTauuid uaeHTuuKaTopoB u omnepanuid. B mpotuBHOM ciydae
paccMaTpUBalOTCsl BCe KOMOWHAIIMM WHTEPHPETALUd, JOMYyCTUMBIX IS
COCTABJISIFOIINX KOHCTPYKITUH.

2. Jlanee ypanstoTcss T€ KOMOWHAIMU, KOTOpPbIE HE  YJIOBJIETBOPSIOT
KOHTEKCTHBIM yCIIOBUSAM JJAHHON KOHCTPYKIIHH.

3. B 3zaxiroyeHuu, eciii KOHCTPYKIMSA TPEACTaBIsieT COOON BBIpaKEHHE,
MpUHAJJIeKAIEE CUHTAKCUUYECKON KaTeropuu value_expr, yAaJSIOTCS Te
KOMOWHAITUH, TP KOTOPBIX MaKCUMAJIbHBIC THITBI TJAHHOW KOHCTPYKITUU HE
Pa3IMYUMBI.

[TonyueHnnsie B pe3ysibTaTe OMUCAHHOTO Mpoliecca KOMOWMHAIUM UHTEPIpETaINil
COJIepKaT JAOMYCTUMBIC JJIsl JAHHOW KOHCTPYKIIUU UHTEPIPETAIUUA BXOXKICHUHN €€
UJEHTU(UKATOPOB U Ollepaluil.
[leperpyska HaswiBaercs paspewumoti (resolvable), ecau cymectsyer B TouHOCTH
OJIHA JIOMyCTHMAasi UHTEPIpPETAIHs KKIO0TO UASHTU(UKATOpA U OMEpalliid B €ro
OmmkaimieM oO0bemIIoeM — ‘paspemaromeM KoHtekcre’. [lpm  stom  mop
Dpaspeuarouum KoHmeKcmom MOHUMAETCS OHA U3 CIEIYIOIIUX CUTYallU:

® BRIpAXEHUE Value_expr B OrpaHUYEHNH CcIIMcKa list_limitation;
BeIpakeHUE value_expr B let-BeipaskeHun explicit_let;
BBIpakeHUE value_expr B CaSe-BhIpaKEHUHU case_expr;
BBIpaKEHHE Value_expr B OCT-BBIPAKEHUH POSt_expr;
ompenensiemass  omeparusi  defined_item,  mpencraBnsromas  co0oit
KOHCTPYKIIHIO id_or_op;

e cnenudukamus specification.

PaccMoTpyM HECKONIBKO MNPUMEPOB, WJUTFOCTPUPYIONIUX CUTYAILMIO MEPErpy3Ku
UACHTU(DUKATOPOB U OTEpaIHil.
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[Tpumep 1:

class
value
v . Int,
v : Bool
axiom
\Y;
end

B nanHOM ciiyyae nMeeT MeCTO Meperpys3ka BXOXKICHUA V B aKCUOMY, T.K. Y HETO
€CTh JIB€ BO3MOXKHBIE MHTEPIPETAIMU: JTUO0 3TO IEIOYUCIECHHOE 3HAUCHUE, JIN0O
OyneBckoe. OIHAKO TONBKO TOCICOHSS HMHTEPIIPETAIUS  yIOBICTBOPSET
KOHTEKCTHBIM YCJIOBUAM (MaKCUMAaJIbHBIM THIIOM aKCHOMBI JOJDKEH OBITh THII
Bool) u, ciaeaoBaTebHO, TOJIBKO 3Ta HHTEPIPETAIls J0IycTUMa. TakuM oOpaszoM,
JIaHHAsi ~ TIeperpy3ka  SBISIETCS  Pa3pelIMMON, TOCKOJbKY  CYIIECTBYET
€IMHCTBEHHAs JIONYCTUMAsl HUHTEPIPETALASA BXOKICHUA V.

[Tpumep 2:

class
value
+: Bool x Bool — Bool,

v : Real
axiom

true + false =true,

v=17+2.2
end

3/1ech MeperpykaroTcs JBa BXOXKICHUS ONepalud + B aKCHOMbBI, M KaXJ0€
BXOKJICHUE HMEET TPU BO3MOXHBIC HMHTEPOpPETAIlUU: MPEIONpPeaeTICHHOE
LIEJIOYMCIICHHOE CIIOKEHHE (C MaKCUMalbHBIM THIOM Int x Int 5 Int), uau
MPEOTNPEICIICHHOEC  BEIIECTBEHHOE CJIOXKEHHE (C  MaKCUMaJbHBIM  THIIOM
Real x Real & Real), win ornpejeraeHHOe MoJib30oBaTeeM OYyJIEBCKOE CIOKEHHE (C
MaKCUMAaJIbHBIM TUIIOM Bool x Bool = Bool). /{15 mepBoro BXOXKJIEHUS Onepaluu
+ KOHTEKCTHBIM YCJIOBHUSIM YJIOBJIETBOPSICT TOJBKO ONPEACICHHOE MOJIb30BaTEIIEM
CIOKEHHE, a JJIsi BTOPOTO BXOXJICHUSA — TOJBKO MPEAONpPEaACICHHOE
BEIIIECTBCHHOE CJIOXKEHWEe. TakuMm 00pa3om, ISl KaXJAOro W3 JABYX YKa3aHHBIX
BXOJKJICHUH OTepaluu +, €CTh B TOYHOCTH OJIHA €0 JOIMyCTUMAas WHTEPIpeTaIus
Y, CJIEJ0BATEIbHO, JaHHAs Meperpy3Ka pa3peimnma.
[Tpumep 3:
value

v :Int,

v : Bool,

f:Int - Int,

f: Bool - Nat
axiom

f(v)=7
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B nanHOM cnydae ecTh clieAyroniue aBe KoMOuHanmy uHTepnperamuid 1 f u v,
YAOBJIETBOPAIOIINE KOHTEKCTHBIM YCIOBHSIM:

1. f:Int—>Int,v:Int
2. f: Bool = Nat, v: Bool

Onnako 11 00enx KOMOMHAIIMA MaKCUMaJIbHBIN TN BhipaxkeHus (V) oquH 1 TOT
ke (Int) ®, CJIemoBaTeIIbHO, Y JAHHOTO BBIPAKCHUS HET JOIMYCTHUMBIX
uHTepnpeTanuid. TakuM 00pa3oM, TaHHAs Meperpy3Ka He pa3peiuma.

2. Cnennduxamun (Specifications)

CuHTaKCHuC:

specification ::=
module_decl-string

module_decl ::=
scheme_decl |
object_decl

Tepmunosorusi. Mooyns — 310 1100 HEKOTOPHIN 00BEKT, JIMOO cXema.

Konrekcer n mpaBmwia BuauMocTu. KOHTEKCTOM BXOJSANUX B CHEHU(PUKAIIMIO
00BsaBIeHUI module_decl-string SBISIIOTCS caMH 3TH 0O0BsABICHUS module_decl-
string. 9TO O3HAYaeT, YTO MOPSAIOK CIEAOBAHUS OIPEICICHUN HE CYIIECTBEHEH,
T.€. 0OBEKT UJIM CXeMa MOTYT OBbITh UCIIOJIB30BAHBI JI0 CBOETO OIPECICHUSI.
Konrtexcrhbie ycinoBusi. Bece 00bsBiennss moayieid module_decl 1omkHBI ObITh
COBMECTHUMBI.

Cemantuka. Cnenudukanus yrnoTpeOysercss Mg ONpeaeieHUus OJHOTO WIH
0oJiee MOJTyJICH.

3. OobaBaenns (Declarations)
3.1. O0mue MoJI0KeHUus

CHHTAKCHC:

decl ::=
scheme_decl |
type_decl |
value_decl |
variable decl
channel_decl
axiom_decl |

Tepmunosoruss. OOBSABICHHE MPEACTABISIET COOOW CIHCOK OMPEICIICHUIM
(definitions) oguHAKOBOTO 610G — CXEM, THIIOB, 3HAUCHUH, IEPEMCHHBIX, KaHAJIOB
win akcuoM. Kaxzaoe ompezenenre 0ObIYHO 33Ja€T HEKOTOPbIA HACHTUPHUKATOP
WIM ONEpalMIoO ISl CywHocmu 3TOTO0 BHJA, CIIEJOBATENIbHO, OOBIYHO OHO
YCTaHaBIMBAET OJIHO WJIM 00Jiee c80ticma TaKO! CYITHOCTH.
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ATpuOyTBHI. 3a WCKIIOUEHUEM ONPEACIICHUH aKCUOM C KaXXIbIM BHUJIOM
ONpENENeHN  CBSI3aHO  HEKOTOpOE  MaKCHUMallbHOE  ompezeneHue. B
COOTBETCTBYIOIIMX pa3fesiax Uil KaKIOr0 BHUAA OIPEACIICHUA OIUCHIBAETCS
MaKCUMaJlbHOE ONpeieJIeHue, CeU(pUIHOE ISl JAHHOTO BH/IA.

3.2. OobsBiaenne cxeMm (Scheme Declarations)

CHHTaKCHC:

scheme_decl ::=
scheme scheme_def-list

scheme_def ::=
opt-comment-string id opt-formal_scheme_parameter = class_expr

formal_scheme_parameter ::=
(formal_scheme_argument-list )

formal_scheme_argument ::=
object_def

Tepmunosorusa. Cxema TpencTaBisieT cO0OM Kiacc WIM MapaMeTpU30BaHHBIN
kiacc. Ilapamempu3zogaunsiii Kiacc — 3TO OTOOpaXKEHUE CIHCKAa OOBEKTOB Ha
KJIACCHI: KaX bl OOBEKT CIIUCKAa OTOOpaXkaeTCsi B HEKOTOPBIN KJlacc.
Maxcumanvrvim K1accom CXEMBI  SBJISACTCA MaKCUMaJIbHBIN KJ1acc
COOTBETCTBYIOIIETO BBIPAXKEHUS, 3aJAOIIETO KJIACC B OMNPEICICHUU JTaHHOU
CXEMBI.

Onpenenenue cxembl scheme_def sBHIAeTCS yukauueckum, €CId KOHCTPYKIIUU
opt-formal_array_parameter wnnu class_expr 3aBUCAT OT CXEMBbI, KOTOpas cama
3aJ1aeTcs DTUM ollpeeaeHneM scheme_def.

KoHcTpykius 3asucum oOT cXeMbl S, €CIW OHa, WUTHOPUPYS OrpaHUYCHUS B
BBIPpQKCHUSAX IS TOATHIIOB, MCIIOIB3YeT S WM JIOOYI0 CXEeMy, COISp KaIlyro
olpeleaeHue, B KOTopoM opt-formal_scheme_parameter uiu class_expr 3aBUCAT OT
S.

Kontrekcr m mnpaBwia Buaumoctu. B onpeaenenun cxembel scheme_def
KOHTEKCTOM HeoOs3aTelIbHOro mapamMerpa opt-formal_scheme_parameter siBisieTcst
caM DOTOT IapaMeTrp opt-formal_scheme_parameter u BeIpa)keHue class_expr,
BXOZIIIEE B JAHHOE ONPEACIICHUE CXEMBI.

KonTekcTHbie yciaoBusi. Bce Bxopsmue B 00BsiBICHHE cxeMbl scheme_decl
onpeneneHus scheme_def TOKHBI OBITH COBMECTHMBI.

Bxoasmue B hopMasibHBIN TapamMeTp cxeMbl formal_scheme_parameter aprymMeHTbI
formal_scheme_argument JJOJ>KHBI OBITH COBMECTHMEI.

Omnpenencaue cxeMbl scheme_def He T0KHO OBITH UKITMYECKHUM.

ATpubyTel. B omnpenenennn cxembl scheme_def MakcHMMalbHBIM KJIAacCOM
uaeHTudukaropa id SBIIETCS MAaKCHMalbHBIM KJIacC BXOIAIIETO B 3TO
ompesereHNe BBRIPAKECHUS class_expr, U B Ciiydae MPUCYTCTBHS HEO0O0S3aTeILHOTO
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nmapametpa formal_scheme_parameter wunentudukarop id uMeeT  TaKKe
(dbopManbHbIN TapaMeTp, KOTOPHIM | siBJsieTcst formal_scheme_parameter.
MakcumainbHOe ompeAereHue onpeaeneHuss cxeMbl scheme_def mosydaercss u3
HWCXOJHOTO OINpENCIICHUs IIyTeM 3aMEIIEHUsT B €ro COCTaBE OMNPEACICHUM
00BbeKTOB, BXos1uX B formal_scheme_parameter (B ciydae ero mpucyTcTBHs), Ha
COOTBETCTBYIOIIME MaKCUMAaJbHbIE OMpPENENEHUs ATUX OOBEKTOB M BBIPAKCHUS
class_expr Ha COOTBETCTBYIOIIEE BEIPAKEHUE I MAKCUMAaJIbHOI'O Kjlacca.
Cemantuka. Omnpenenenne cxembl  scheme_def  3amaeT  KOHKPETHBIN
UACHTUPUKATOD id I ONIPEIeTIIeMON CXEMBI.

e OrmpezeneHue cxeMbl B popme:

id = class_expr

3a/1a€T KOHKPETHBIM wuaeHTUPUKaTOop id s KJiacca, MPEeACTaBICHHOIO
BBIpaXEHUEM class_expr.
e OmnpeneseHue CXeMbl B BUJE:

id(formal_scheme_argument-list) = class_expr

3aJ1aeT UISHTUUKATOP id U1 TApaMETPU30BAHHOIO KJlacca.
3.3. OobsBiaenune Tunos (Type Declarations)

CHHTaKCHC:

type_decl ::=
type type_def-list

type_def ::=
sort_def |
variant_def |
union_def |
short_record_def |
abbreviation_def

KontekcTHbie yciaoBusi. CocTaBismomiue OOBSBICHHE TUIIOB type_decl
OTIpeICIICHHS TUTIOB type_def TOKHBI OBITh COBMECTHMBL.

3.3.1. Onpeneaenne aderpakTHbIX THIOB (Sort Definitions)

CHHTAKCHC:

sort_def ::=
opt-comment-string id
Tepmunogorusas. Copm WA abcmpakmwuvlii mun — 3TO HEKOTOPBIA THI, HE
MMEIOIINN JUTEPAIIOB C MPEIOINPEICIICHHBIM 3HAYEHUEM M NPENONPENAECICHHBIX
OIepanyii 3a UCKIIOYECHUEM = U # .
ATpuOyTBHI. MakcUMaJIbHBIM THUIIOM BXOJISAIIETO B OMpeIesieHre uaeHTuguKaropa
id SIBJIsIETCA THUII, IPEICTABICHHBIN 3TUM UACHTU(PHUKATOPOM id.
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Omnpenenenre abCTPaKTHOTO TUTIA SBISIETCSI MAKCUMAIIbHBIM.

Cemanrtuka. Onpenenenue sort_def 3amaeT KOHKpETHBIA HIEHTUGUKATOD id 7S
HEKOTOPOTO a0CTPAaKTHOTO THUIA.

[Tockonpky abCTpakTHBIM THUI HE OOECHeueH MpeaonpeAeieHHbIMUA 3HAYCHUSIMU
JUTEPAIOB WIN Olepanuil (KpoMe = U #) Il TeHEpalud U MaHUIYJIUPOBAaHUS CO
CBOMMH 3HAUYCHUSMH, COCTABUTEIH CHEHM(PHUKAIUI JODKHBI CAMH OIpPENesaTh
Takue 3HaueHus. BBeleHHbIE MU OMpEENICeHNsI MOTYT KOCBEHHO YCTaHABIIMBATh
CBOMCTBA 3TOr0 abCTpakTHOrO TUma. Eciu, HanmpuMep, omnpesiesieHbl JBa 3HAUYCHUS
OJTHOTO U TOTO XK€ a0CTPaKTHOTO TUIA U OHU CIEHU(PUIIMPOBAHBI KaK pa3IUYHEIE,
TO KOCBEHHO OT JIaHHOTO a0CTPaKTHOTO THMa TpeOyeTcs, YTOOBI OH COJIEpKall MO
KpaliHEN Mepe Ba 3HAYCHUSI.

3.3.2. Onpeneaenne sapuantoB (Variant Definitions)

CuHTaKCHC:

variant_def ::=
opt-comment-string id == variant-choice

variant ::=
constructor |
record_variant

record_variant ::=

constructor ( component_kind-list )
component_kind ::=

opt-destructor type_expr opt-reconstructor

constructor ::=
id_or_op |

destructor ;=
id_or_op:

reconstructor ::=
«—id_or_op

KonTekcTHO-He3aBUCcUMBIe pacmmpeHus. OmnpeneneHue BapuaHTta variant_def
SBJISICTCS] COKpateHueM (Kpatkoi popmoit) 1j1s onpesieneHus: abCTpaKTHOTO THUTIA,
€ro KOHCTPYKTOPOB, AECTPYKTOPOB U PEKOHCTPYKTOPOB.

3.3.3. Onpeneaenne oobexuaenuii (Union Definitions)

CHHTaKCHC:

union_def ::=
opt-comment-string id = name_or_wildcard-choice2

name_or_wildcard ::=
type-name |
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KonrtekcTHble yciaoBus. Bxopsgmue B omnpeneneHne MMeHa name  JOJIKHBI
MPEACTABIISATH THIIbI, IPUYEM UX MaKCUMAJIbHBIE TUIbI JOJKHBI Pa3InYaThCsl.
KonrtekcTHO-3aBMcHMbIe pacupenus. Onpenenenue union_def Buaa:

typeid =idy | ... | idn |

9KBUBAJICHTHO OIPCACIICHUIO BAPUAHTOB!

type

1d ==
id_from_id; (id_to_id; : opt-qualification; id; ) | ... |
id_from_id, (id_to_id, : opt-qualification, id, )
KOTOpO€ o0ecreunBaeT, 4YToObl BCe HESIBHOE MPHUBEACHNUE TUIIOB B BBIPAXKECHUSIX U
obpasmax (patterns), ucnons3yromux ¢yakmuu id_from_id; (1 < 1 < n), O6bUIO
3aMeIIeHO (DAKTUYECKUM MPUBEICHUEM TUIIOB, KaK OyJeT OOBSICHEHO B pa3fenax
6.1m09.1.
Ecnu onpenenenune oObeauHeHus union_def HE COAEPKUT YHHBEPCAIBHON
aJIbTEPHATUBBI ‘°_ °, COOTBETCTBYIOILIEE ONpPEACICHUE BapUAaHTOB TaK)Ke HE OyJeT
COZIEpKaTh TAKOM aJIbTEPHATHUBBI.

3.3.4. Onpeneaenue cokpaimennoii 3anucu (Short Record Definitions)

CHHTaKCHC:

short_record_def ::=
opt-comment-string id :: component_kind-string

KonrekcTHO-He3aBucuMbIe pacmupenus. Onpenenenne  short_record_def
ABIIIETCS KpaTKOM (opMoil sl ompeAeneHus: BapUaHTOB C E€IUHCTBEHHBIM
BApUAHTOM, BKIIFOUAOIIUM KOHCTpYKTOp. Onpenenenue short_record_def Bupa:

type id :: component_kind; ... component-kind,
IpEACTaBIISICT CO00M COKpAIIEHHYIO 3aIIMCh ONPE/ICICHNS:
type id == mk_id(component_kinds, ... ,component-kind;)

rae mk_id 3agaeT KOHCTPYKTOP JaHHOI'O BapHUaHTA.

3.3.5. Onpeneaenue aopesuaryp (Abbreviation Definitions)

CHHTAKCHC:

abbreviation_def ::=
opt-comment-string id = type_expr

Tepmunosorus. Omnpenenenue abbreviation_def sBhsieTcsl yuxauueckum, €civ
MAaKCHMAJIBHBIM THII 33JAIOIIETO €r0 TUIl BBIPAKEHUS type_expr 3aBUCHUT OT THIIA,
KOTOPBIM caM 3a1aeTCsi HOCPENCTBOM ITOTO K€ OIpeeneHus abbreviation_def.
MaxkcuManbHBIA THUIT 3a6ucum OT HEKOTOPOTO TUna i, eCin OH HMCHOJIB3YET 3TOT
Tun t.
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Konrekcrnbie ycaoBusi. Onpenenenue abbreviation_def He mOMWKHO OBITH
LUKJINYCCKHM.

ATpuOyTHI. MakCUMaJIbHBIM THUIIOM BXOJIAIIETO B ONpeIesIeHHe UAeHTUPUKaTOpa
id SIBJIIETCS MAKCUMAJIBHBIN TUIT YKa3aHHOTO B ’TOM OITPEJICIICHUU type_expr.
MakcumanbHOE oOmpenesieHue s onpenesneHus abbreviation_def mnomydaercs
IIyTEM 3aMEIICHUs BXOIAIEr0 B HEr0 TUIIOBOTO BBIPAXKEHUSA type_expr
COOTBETCTBYIOILIIUM BBIPAXKECHUEM JJII MAKCUMAJIbHOIO TUIIA.

CemanTuka. Onpenenenue abbreviation_def 3a1aeT KOHKpeTHOE UM id JJIs1 TUIIA,
IIPEACTABIIEHHOTO BBIPAXXEHUEM type_expr.

3.4. Oobsasaenue pynknuii (Value Declarations)

B s3pike RSL koHcTaHTa paccmaTpuBaeTcsi Kak 4YacTHBIM cCiydail (yHKINH,
MO3TOMY ISl OOBSBJIEHUS KOHCTAaHT M (DYHKIMI MPEayCMOTPEH €IMHBIN pa3len
value declarations.

CuHTaKkcuc.

value decl ::=
value value_def-list

value_def ::=
commented_typing |
explicit_value def
implicit_value_def
explicit_function_def
implicit_function_def

Konrekcrnbie ycaoBusi. Bxonsiiue B oObsBiIeHuE value_decl ompeneneHus
value_def TOJDKHBI OBITH COBMECTHUMEL.

3.4.1. lIpokomMmenTupoBanuoe ykazanue tuna (Commented Typing)
Cwm. paznen 8.

3.4.2. SIsHoe onpeneaenue kouerant (Explicit Value Definitions)

CHHTaKCHC:

explicit_value_def ::=
opt-comment-string single_typing = pure-value_expr

KonTekcTHbIe yciaoBHsl. MakcuMalbHBIA THUI BBIPAKEHUS value_expr IOJKEH
OBITh MEHBIIIC WU PAaBEH MAaKCUMaJIbHOTO TUIIa KOHCTPYKIIUU single_typing.
Bripaxkenue value_expr IOHKHO MPEICTABISITh COOOM YMCTOE BbIpakeHHE (CM.
pazzaen 6.1).

KoHTeKkCcTHO-3aBUCHMBbIE paclIUPeHUsA. SBHOE ONpeAEerIeHUEe KOHCTAHTHI
explicit_value_def sBisiercs kpaTkoil (opmoil A omnpeaeneHus: KOHCTAHThI U
aKCUOMBI.
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[Tycts MetadyHKIMS express mpeoOpasyer cmsizbiBanue (binding) B BeIpaskeHme
IyTEM B34THS B CKOOKHM BCEX OIEpaluii, OCTaBJsAs OCTAIBbHYIO YacCTh CBA3bIBAHUS
6e3 n3menenus. CeMaHTHKa ornepanuil B ckoOkax omnucana B paszaene 10.3. Toraa
SIBHOE OIIpEIEIICHNE KOHCTAHTEI explicit_value_def Buaa:

value binding : type_expr = value_expr
SIBJISIETCS COKpAIIICHUEM CIIEAYIoIIero pparMenTa:

value binding : type_expr

axiom express(binding) = value_expr

3.4.3. HessBHoe onpeneaenue koucranr (Implicit VValue Definitions)

CHHTaKCHC:

implicit_value_def ::=
opt-comment-string single_typing pure-restriction

Kounrekcrnpie yciaoBusi. OrpanudeHue restriction J0DKHO MPEACTaBIATh coO0M
YHUCTOE BBIPAKEHUE.

KonTekcTHO-3aBUCHMBIE pacmiupeHus. HesBHoe omnpeneneHne KOHCTAHTHI
implicit_value_def siBnsieTcss kpaTkod ¢Gopmoi JUisi OmpenesieHus KOHCTaHThI U
AKCUOMBI.

[Tycte MeTadyHKIMS express omnpejeseHa Tak ke, Kak B MPebIAyIeM pasjiere.
Torna HEABHOE ONpeeIeHUe KOHCTaHThI implicit_value_def Buna:

value binding : type_expr ¢ value_expr

ABJISIETCS] KPAaTKOM (pOpMOM 3alucH CIAEAYIOIIEro (pparMeHTa:
value binding : type_expr
axiom value_expr

3.4.4. SAsuoe onpeneaenue pyuxumii (Explicit Function Definitions)

CHHTaKCHC:

explicit_function_def ::=
opt-comment-string single_typing
formal_function_application = value_expr opt-pre_condition

formal_function_application ::=
id_application |
prefix_application |
infix_application

id_application ::=
value-id formal_function_parameter-string

formal_function_parameter ::=
( opt-binding-list )
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prefix_application ::=
prefix_op id

infix_application ::=
id infix_op id

Tepmunosiorusi. Terom SBHO ompeaenseMoil (YHKIUU SBISETCS BBIPaKEHUE,
YKa3aHHOE B OIpPEeIeICHUN 3TON (QYHKIUY.
Konreker u npaBuia Buaumoctd. B omnpenenennm explicit_function_def
KOHTEKCTOM KOHCTpyKUuH formal_function_application sBJIsIETCS BBIpaXKECHUE
value_expr u HeoOs13aTeJIbHOE MpeyCcIoBUE opt-pre_condition.
KonTtekcTHbie ycaoBusi. Cps3piBaHue binding B ykazanuu Tumna single_typing
JOJDKHO OBITh MMEHEM WJIM omeparei id_or_op (T.e. JEKapTOBO IMPOU3BEIACHUE
product_binding He goITycKaeTcs).
Ecim MertanepemeHnHass id_or_ op B yKa3aHuM THNa single_typing sBisieTcs
uaeHTupukaTopoM id, TO B  KauyecTBE 3HAYCHUS  METalepeMEHHOMU
formal_function_application x0oJDKHA HCHOJIB30BATBCS KOHCTPYKLHUA id_application
storo uaeHtudukaropa id. Eciu id_or_op B single_typing siBisieTcst mpeduKcHON
onmepaunen  prefix op, TO B  Ka4eCTBE  3HAUYCHUS  METANEPEMEHHOMU
formal_function_application 1oKHa UCIIOJIBE30BaThECA KOHCTPYKIU prefix_application
aton omnepaiuu prefix_op. M HakoHen, ecnau id_or_op B single_typing sBIIsSIETCA
MH(DUKCHOI omnepanuei infix_op, TO B KayecTBE 3HAYEHHS METalepeMEHHOU
formal_function_application 10JKHaA KUCIOJIB30BATHCSA KOHCTPYKLHUA infix_application
3TOW omneparuu infix_op.
MakcuMalIbHBIM TUIT KOHCTPYKITUHU Ssingle_typing MomkeH ObITh (DYHKITMOHAIBHBIM
tunoM. Eciu 3HaueHumem metanepeMmeHHou formal_function_application siBisieTcst
infix_application, TO rmapaMeTpuyeckas 4acTh COOTBETCTBYIOIIIETO
(YHKIIMOHATBHOTO THUIA JOJDKHA MPEACTABISATH COOOM JIEKApTOBO MPOU3BEIACHUE
nByx TunoB. Eciaum 3HaueHumem MertanepemeHHon formal_function_application
apysieTcst id_application, TO COOTBETCTBYIOIINNA (YHKIMOHAJIBHBIA THUI JIOJKEH
ObITh COPMUPOBAH C MCIOJB30BAHUEM IO KpaHEW Mepe TaKoro KOJUYeCTBa
TUMOB (KXIBII THIT YKa3bIBACTCS TIepel PYHKIMOHATBHON CTPEIKOW = WM —),
CKOJIbKO  (opMasibHBIX TapaMmeTpoB formal_function_parameter ykazaHo B
ompeeeHI TaHHON (DYHKITHH.
DTO 03HAYaeT, YTO CYIICCTBYIOT CIEAYIOIIME TPU JOMYyCTHUMBbIC (DOPMBI SIBHOTO
onpeneneHus GyHKIUU:

id : type_expr; = opt-access_desc-string; type_expr;
. = opt-access_desc-string, type_expros1

id(opt-binding-list;)(opt-binding-listy)...(opt-binding-listy,) =

value_expr opt-pre_condition
prefix_op : type_expr; — opt-access_desc-string type_expr;
prefix_op id = value_expr opt-pre_condition
infix_op : type_expr; x type_expr, — opt-access_desc-string type_exprs
id; infix_op id, = value_expr opt-pre_condition
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[Ipu 5TOM B KaXXJ10il M3 yKa3aHHBIX (OpM (PyHKIMOHAJIbHAs CTPENKa —> MOMKET
ObITh 3aMEHEHa (PYHKIMOHAIBHON CTPENKOM —>, W J1000€ BBIpAXKEHUE
(YHKIIMOHATBHOTO THUMA MOXET OBITh 3aMEHEHO HUMEHEM, IPEICTABIIAIONIUM
TAHHBIA THIT COTJIACHO OMPEAETICHNUI0 A0pEBUATYPHI.

B nmepBoii W3 mNpuBENCHHBIX BhIIIE (OPM MAKCHUMAJbHBIM THUI BbIPAKECHUS
value_expr ITO0JDKeH OBITh MEHBIIE MM PaBEH MAaKCUMAJIbHOMY THUILY BBIPaKCHHS
type_exprn:1 IPU M = N UM KOHCTPYKIIUU:

type_exprm+1 ... — opt-access_desc-string, type_expro+1

npu m < n.

Bo BTOpoit (hopme MakcUMaNbHBIA THI BBIPAKECHUS value_expr JOKEH OBITh
MEHBIIIE WA PAaBEH MAaKCUMAJIbHOMY THUITY BBIPAXKEHUS type_expr,.

B Ttperbeit popme MakcHUManbHBIM THI BBIpAKCHHS value_expr JODKEH OBITh
MEHBIIIE WA PAaBEH MaKCUMAJIILHOMY THUITY BBIPAXKCHUS type_exprs.

Beipaxkenue value_expr u npeaycioBue opt-pre_condition MOTYT  TOJIBKO
CTaTUYECKH OoOpamaThCsd K TeM IEpPEeMEHHBIM W KaHalaM, KOTOpbhIE YKa3aHbl B
OIMMCAHUAX CTaTUYECKOT'O JI0CTyna opt-access_desc-string; —
opt-access_desc-stringm B MEpPBOM M3 BBHIIMICIPUBEICHHBIX (OPM U B ONHMCAHUIX
CTaTUYECKOT0 J0CTYyIIa opt-access_desc-string B IBYX MOCIeaHUX Ghopmax.
KoHTekcTHO-3aBHCHUMbIE pacmiMpeHus. Onpenenenue byHKIIIHU
explicit_function_def siBisierca kpaTkod (opMoil mjig ompenesneHus] 3HA4Y€eHUs M
AKCUOMBI, PUYEM KOHKPETHBIN BUJI 3TON (hOPMBI 3aBUCUT OT BUJA KOHCTPYKIIUU
formal_function_application.

ITycte metadyHkiuss maximal mpeoOpasyeT TUN B COOTBETCTBYIOIIUN €My
MaKCUMAJIbHBIM THI, U MYyCTh METadyHKIUS express ompejerieHa Tak ke, Kak B
pazmene 3.4.2. Torma ecnd B KayecTBE 3HAYEHUS  METAlEPEMEHHOMU
formal_function_application — ucrnoynis3yercss  id_application ¢  €JUHCTBECHHBIM
dbopmanbHbIM TIapaMeTpoM formal_function_parameter, TO SBHOE ONpEICICHHE
dbynkmuu explicit_function_def Buna:

value
id : type_expr; x ... x type_expr, — opt-access_desc-string type_exprp1
id(bindingy,...,binding,) = value_expr opt-pre_condition
rae N > 1, sBusgercs KpaTkoil popMoil clieyronux onpeaeaeHun:
value
id : type_expr; x ... x type_expr, — opt-access_desc-string type_expro1
axiom
V binding; : maximal(type_expri),..., binding, : maximal(type_expry,)
id(express(bindings),...,express(binding,)) = value_expr opt-pre_condition

IIpu sTOM ecnu cnMCOK CBA3bIBaHWM bindings,...,binding, MmycT, TO BBIpaXKeHUE
type_expry x ... x type_expr, JOJDKHO OBITh Unit W HMCHOJIb30BaTh KBAHTOpP HE
HYXHO.
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3aMeTuM, 4YTO AMANa3oH 3HAYEHHH KaXIoro ¢opMmanibHOro mapamerpa binding;
IIMpEe MAaKCUMaJbHOTO THUMA COOTBETCTBYIOIIETO (OPMANBHOIO MapameTpa
type_expr; .

AHaJOTHYHOE pacCIIMPEeHHE UMEET MECTO, eCiM (DYHKUMOHAIBHYIO CTPENIKY —>
3aMEHUTHh QYHKIIUOHAIBHOU CTPEIIKON —>.

[TogoOHBIM € 00pa3oM paccMaTpUBAETCA CIIydail, KOrJa KOHCTPYKIUS
id_application COIEPKUT oonee OZTHOI'O (hopMabHOTO rmapamMeTpa
formal_function_parameter.

Ecmm B KkauectBe 3HaueHus MetanepeMmeHHou formal_function_application
HACHOIB3YyETCS prefix_application, TO  SBHOC OIIpCaICIICHUE GyHKIIH
explicit_function_def Buza:

value
prefix_op : type_expr; — opt-access_desc-string type_expr;
prefix_op id = value_expr opt-pre_condition

ABJISIETCS] KPATKOM (POpMOM /1JIs1 ONpEIeTICHUM:

value
prefix_op : type_expr; — opt-access_desc-string type_expr;
axiom
V id : maximal(type_expry) ¢
prefix_op id = value_expr opt-pre_condition

B nannom cnydae crneayer oOpaTUTh BHUMaHHME Ha TO, 4TO (hOpMabHBII
napamerp id aMana3oHOM CBOMX 3HAYCHUN NPEBOCXOJUT MaKCUMAJIBHBIM THII
COOTBETCTBYIONIETO (DOPMATILHOTO MapameTpa type_expr;.
AHQJIOTUYHOE pACIIMPEHUE CHOPABEJIMBO, €CJIM B KauecTBe (YHKIIMOHAILHOMN
CTPEJIKU UCIIOJIB3YETCSA CUMBOJI —>.
Ecim B kadectBe 3HaueHus MetanepeMeHHor formal_function_application
HUCIHOIb3YyETCS infix_application, TO SIBHOE OIpeeIcHNue byHKIAN
explicit_function_def Buzaa:
value
infix_op : type_expry x type_expr, — opt-access_desc-string type_exprs
id; infix_op id, = value_expr opt-pre_condition

SBJISIETCS KpaTKou (popMoi [ist ciieayroniero parMeHTa onpeaeaeHuin:

value

infix_op : type_expr; x type_expr, = opt-access_desc-string type_exprs
axiom

V id; : maximal(type_expri),id, : maximal(type_expr;)e

id; infix_op id, = value_expr opt-pre_condition

3/1ech Takke KaxIbli (popManbHbIA MmapaMmeTp id; Juara3oHOM CBOUX 3HAYCHHUI
MPEBOCXOIUT MAKCUMAJIbHBIN THI COOTBETCTBYIOIIETo (pOopMaibHOTO mMapaMmerpa
type_expr;.
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AHaNOTHYHOE PAaCHIMPEHUE UMEET MECTO AJisl ciaydas (PyHKUHOHAIBHOM CTPEIKU
—>.

3.4.5. Hesisaoe onpeneaenue pyaxmmii (Implicit Function Definitions)

CuHTakcuc:
implicit_function_def ::=
opt-comment-string single_typing formal_function_application
post_condition opt-pre_condition

Konreker u npasuina BuauMoctu. B omnpenenenmm implicit_function_def
KOHTEKCTOM KOHCTpyKumu formal_function_application sABJIsIeTCST IIOCTYCIOBHE
post_condition 1 HeoOs3aTEILHOE MIPEAYyCIOBHUE opt-pre_condition.

KonrtekcTHbie yciaoBus. Cps3biBaHue binding B ykazanuum Ttuna single_typing
JOJDKHO OBITh WJCHTU(UKATOPOM WM onepauueit id_or_op (T.e. JeKapTOBO
npousBeAeHue product_binding He JomycKaeTcs).

Eciim  meranepemenHas id_or_op B KOHCTPYKIMH sSingle_typing sBJIsieTCS
uneHtuukaropom id, TO B  KadecTBe 3HAYCHUSA  MeETaNepeMEHHOMN
formal_function_application  m0JoKHO  HCIIONb30Barbcs  id_application  3TOro
unentudukaropa id. Ecau id_or_op B single_typing sBasercs mpedUKCHON
omepanuent  prefix_op, TO B KauyeCTBE  3HAYCHHUS  METAEPEMEHHOMU
formal_function_application HOMIKHO HCIOJB30BaThCa  prefix_application 3ToM
onepaunu prefix_op. M HakoHen, eciu id_or_op B single_typing sBIisieTCA
nHUKCHON  omepauuedd  infix_op, TO  3HAYEHHEM  METalEPEMEHHON
formal_function_application goskHO ObITH infix_application aToit oneparuu infix_op.
MakcumanbHbIM TUIIOM KOHCTPYKIINU single_typing JOJKEH OBITH
(yHKUIMOHATBHBIN THIL. Ecmm 3HAYECHUEM MeETarnepeMeHHON
formal_function_application sBisgeTcs infix_application, TO mapaMeTpuyeckass 4acTb
(YHKUIHMOHATBHOTO THNA JOJKHA MPEACTAaBIATh COOOW JIEKapTOBO MPOU3BEICHUE
nByx TurnoB. Eciaum 3Hadenuem MertanepeMenHou formal_function_application
aBisieTcs id_application, To GyHKIIMOHAIBHBIA THIT JOJKEH OBITH CPOPMUPOBAH C
WCIIOJIb30BaHUEM 10 KpaHEH Mepe TaKoro KOJW4YecTBa TUMOB (BCE ITH THIIbI
YKa3bIBAIOTCA Tieped (PYHKIIMOHAIBHOW CTPENKOW > WIU —>»), CKOJIBKO
dbopmanbHbIX mapameTpoB formal_function_parameter ykazaHO B OMNpeleICHUH
JaHHOUW QYHKIUU.

DTO 03HAYAET, YTO CYIIECTBYIOT CIAEAYIOUIUE TPU JOMYCTUMBIE (hOPMBI HESIBHOTO
onpeneneHus: GQyHKIUU:

id : type_expr; — opt-access_desc-string; type_expr;
... = opt-access_desc-string, type_expr+1
id(opt-binding-list;)(opt-binding-listy)...(opt-binding-listy,)
post_condition opt-pre_condition (m<n)

prefix_op : type_expr; — opt-access_desc-string type_exprz
prefix_op id post_condition opt-pre_condition
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infix_op : type_expr; x type_expr, — opt-access_desc-string type_exprs
id; infix_op id, post_condition opt-pre_condition

[Ipu 5TOM B Kaxa0W M3 yKa3aHHBIX (OpM (QYHKIIMOHAIBHAS CTPEIKAa —> MOXKET
ObITh 3amMeHeHa (YHKIMOHAIBHOW CTpPEIKOW —>, W JII000€ W3 BBIpAXKEHEUH
(YHKIIMOHATBHOTO THUIIA MOYKET OBITh 3aMEHEHO MUMEHEM, KOTOPOE IMPEACTaBIIsCT
JTAHHBIN THII COTJIACHO OIpeeICHUI0 a0pEeBUATYPHI.

Konctpykiuu post_condition u opt-pre_condition MOryT TOJIBKO CTaTHYECKH
oOpalaTtbCsi MO YTEHUIO K TEM NEPEMEHHBIM M KaHaJlaM, KOTOpbIE YKa3aHbl B
ONUCAHUAX CTaTUYECKOTO OCTyIa opt-access_desc-string; —
opt-access_desc-stringm B NEPBOM W3 BBILICNPUBEICHHBIX (OPM U B ONUCAHUAX
CTaTUYECKOTr0 J0CTYyIIa opt-access_desc-string B IBYX MOcIeaHUX (hopmax.
KonrekcTHO-3aBUCcHMMBbIe pacimumpeHus. HesBHoe onpeneneHue (yHKIUU
implicit_function_def siBnsiercss kpaTkoil (opmol aiis ONpeAesieHus 3HaYeHUs U
AKCUOMBI, MPUYEM KOHKPETHBIN BUJl 3TON (hOPMBI 3aBUCUT OT BUJA KOHCTPYKIIMHU
formal_function_application.

ITycts MeTadyHKIIMH maximal 1 express OmpeaesIeHbl TakK ke, Kak B IMPEAbIIyIIeM
pasneie. Torna ecnu B KadecTBe 3HAYCHUS METarnepeMeHHON
formal_function_application  ucrniois3yercss  id_application ¢  €JUHCTBECHHBIM
dbopmansHbiM TapameTrpoM formal_function_parameter, To HESIBHOE OMpEICIICHHE
dbynkmuu implicit_function_def Buna:

value
id : type_expr; x ... x type_expr, — opt-access_desc-string type_expr1
id(bindingy,...,binding,) post_condition opt-pre_condition

rae N > 1, saBnsgercs KpaTkoil popMoil clieyronx onpeaeaeHui:

value
id : type_expr; x ... x type_expr, = opt-access_desc-string type_expr1
axiom
V binding; : maximal(type_expri),..., binding, : maximal(type_expr,) °
id(express(binding,),...,express(bindingy,)) post_condition opt-pre_condition

Ecmun  cnmcok  cBsa3biBaHuii  bindings,...,binding,  mycr, TO  BbIpaKeHHe
type_expry x ... x type_expr, JOJDKHO OBITh Unit ¥ MCHOJIb30BaTh KBAHTOP HE
HY>HO.

31ech Tak ke, Kak U B cllydae SIBHOTO OIpeaesieHus GyHKIIUN TUara3oH 3HaYCHUI
Kaxjaoro QopMmanbHOro mapamerpa binding; mmpe MakCHMalbHOTO —THIMA
COOTBETCTBYIONIETO (POPMATILHOTO MapameTpa type_expr; .

AHaJIOTUYHOE paCIIUPEHUE MMEET MEeCTO, Korja B KadecTBe (DYHKIIMOHAILHOMN
CTPEJIKU UCIIOJIB3YETCS CUMBOJI —>.

[TogoOHBIM ke 00pa3oM paccMaTpPUBAETCS CIIydail, KOrja KOHCTPYKITUS
id_application COZEPIKUT oomee OJTHOT'O hopmMaIbLHOTO rnapamMeTpa
formal_function_parameter.
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Ecmm B KkauecTtBe 3HaueHus MetanepeMmeHHou formal_function_application
ucnone3yetrcst  prefix_application, To  HesBHOe  ompezeneHue  QYHKIUU
implicit_function_def Buna:

value
prefix_op : type_expr; — opt-access_desc-string type_expr;
prefix_op id post_condition opt-pre_condition

ABIIIETCS KpaTKOM (popmoii onpeeneHuit:

value
prefix_op : type_expr; — opt-access_desc-string type_expr;
axiom
V id : maximal(type_expry) ¢
prefix_op id post_condition opt-pre_condition

B nanHOM cnyyae auanasoH 3HA4Y€HUN (QOpMallbHOTO MapaMmeTpa id 1mmpe
MaKCHMAJIbHOTO THIIa COOTBETCTBYIOIIETO (POPMATIBHOTO MapameTpa type_expr;.
AHAJIOTUYHOE PACIIUPEHUE UMEET MECTO ISl PYHKIIMOHATBHOM CTPEIIKH —>.
Ecim B KkadectBe 3HaueHus MetanepeMeHHor formal_function_application
ucrnosb3yercss  infix_application, To  HesBHOe  ompeneneHue  (QYHKIUU
implicit_function_def Bupa:

value

infix_op : type_expr; x type_expr, — opt-access_desc-string type_exprs
id; infix_op id, post_condition opt-pre_condition

ABJISIETCS] KpaTKON (hOpMOM AJI ONpeIesICHU:

value

infix_op : type_expry x type_expr, = opt-access_desc-string type_exprs
axiom

V id; : maximal(type_expri),id; : maximal(type_exprs)e

id; infix_op id, post_condition opt-pre_condition

3nech Kaxnapld (QopMalibHbIA mapaMmerp idi AMAana30HOM CBOUX 3HAYEHUU
MPEBOCXOAUT MaKCUMAJIbHBIA THI COOTBETCTBYIOLIErO (POpMaIbHOrO mapamerpa
type_expri.

AHaJNIOrHYHOE paclIUpeHHe CIIpaBeAJIMBO s GYHKIIMOHATIBHON CTPETIKU —>.

3.5. OonsaBiaenue nepemennbix (Variable Declarations)

CHHTAKCHC:

variable_decl ::=
variable variable def-list

variable_def ::=
single_variable_def |
multiple_variable_def
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single_variable_def ::=

opt-comment-string id : type_expr opt-initialisation
initialisation ::=

:= pure-value_expr

multiple_variable_def ::=
opt-comment-string id-list2 : type_expr

Tepmunosaorusi. [lepemennas — 3TO HEKasd CYIHOCTb, B KOTOPOHM MOLYT
XPaHUTBCS 3HAYEHUs HEKOTOpOoro tuma. [Ilpuceausanue 3HAYEHUs MEPEMEHHOU
O3HA4YaeT 3allOMUHAHUE ATOrO 3HAYEHUS B YKa3aHHOW NEPEMEHHOW. 3HAYCHHE
MOXXET OBbITh TPUCBOCHO TMEPEMEHHON SBHO C TIOMOIIBIO BBIPAKECHHUS
npucBauBanus (cM. pazzen 6.20).
ITon cocmosinuem cnenupukanii MOHUMAETCS MNPUCBAWBaHUE 3HAYCHHUN BCEM
MEPEMEHHBIM, OINPE/ICTICHHBIM B O0BEKTaX TAaHHOU Crielu(DUKAIIUH.
Onpenenenue nepeMeHHOM single_variable_def saBnsieTcss yukauueckum, €cCln
MAaKCUMAJIbHBIN THUII BRIPAXKEHUS type_expr 3aBUCUT OT NIEPEMEHHOM, KOTOpas cama
3aJaeTCs DTUM ompenaeaeHueM single_variable_def.
MakcuMalIbHBIN THUIT 3a6UcUm OT IEPEMEHHON V , €CJIM OH CCHUIAETCS Ha V WM Ha
M00YI0 IPYTYIO IEPEMEHHYIO WIIM KaHall, Y€l MaKCUMAaJbHbBIN TUIT 3aBUCHUT OT V.
KoHTekcTHO-He3aBHCHMBIE paclIMpeHusi. MHOXECTBEHHOE  OIpEIEICHUE
nepeMeHHbIX multiple_variable_def ectb kpaTkas 3amuch JABYX WU Oojee
ONPENECICHUN KaXXJI0OM OTAECIBbHOW IEPEMEHHOMU, T.€. ONPEACIICHUE IEPEMEHHBIX
multiple_variable_def Bupaa:

variable idy, ... ,id, : type_expr
SABJISIETCS] KpaTKOM (OpMOM 111 ONIpeIeTICHUN:

variable
id; : type_expr,

id;, : type_expr

KonrtekcTHble yeaoBus. Bee Bxoasuime B 00bsBICHUE IEPEMEHHBIX variable_decl
ompeiesIeHHs IEpEMEHHBIX variable_def TOKHBI ObITh COBMECTUMBI.
Onpenenenue nepeMeHHoM single_variable_def He TOKHO OBITH TUKITMYECKUM.

B wuHunuammsanuu initialisation BbIpaxkeHUE value_expr HOJDKHO MPEIACTABIISTH
c000i YMCTOE BBIPAKCHHUE, U €r0 MAKCUMAJIBHBIM THIT JOJKEH ObITh MEHBIIIE WJTU
PaBEH MaKCUMAJIbBHOMY THUITY OIIPEAECIAEMON IEPEMEHHOM.

ATpudyThl. B onpeneneHuun nepeMeHHOW single_variable_def makcuManabHBIM
THUIIOM COOTBETCTBYIOLIETO id SIBJIIETCS MAKCUMAJIBHBIN TUIT BBIPAXKEHUS type_expr.
MakcumanbHOE OINpeAECTICHUE ISl ONPEACICHUsT NEpEeMEeHHOM single_variable_def
[OJIyYaeTCsa MyTEM 3aMEHbBI BXOAIIETO B 3TO OIPEACICHUE TUIIOBOTO BBIPAKEHUS
type_expr Ha COOTBETCTBYIOIIEE BBIPAXKECHHUE U1 MaAKCUMaJbHOITO THUIIA U
yAJICHUS] MHULIMATU3alK (€CJIU OHA MPUCYTCTBYET).

CemanTuka. OnpeneneHue nepeMeHHon single_variable_def 3aaeT KOHKpETHBIN
uAeHTUGUKATOp id JJIE HEKOTOPOW MEPEMEHHOM, B KOTOPOM MOTYT XPaHUTHCS
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3HAYEHUs MAaKCHUMAJIBHOTO THIIA [UIS THIIA, MPEICTABICHHOIO BBIPAXKECHUEM
type_expr. TumoM H3TOM NEPEMEHHOM SBJISIETCS TUI, NOPEACTABICHHBIN
BBIp@XKECHUEM type_expr.

B nmomomHeHun K 3TOMY MOET OBITh 3aJlaHO WHUITMAIM3UPYIOIIEE BBIPAKCHUE,
3HAQYEHUE KOTOPOTO TMPEJACTaBisieT COOOH HadalbHOE 3HAYCHHE OIpeAcisieMOi
IIEPEMEHHOM.

Ecnu nannmanu3amnus initialisation He 3a7aHa, HA4aIbHBIM 3HAYEHUEM TIEPEMEHHOM
CUMTAETCS HEKOTOpPOE MPOM3BOJIBLHBIM 00pa3oM BBHIOpaHHOE 3HAYEHHE BHYTPHU €€
THUIIA.

3.6. OonsBiaenue kanaysoB (Channel Declarations)

CuHTaKCHC:

channel_decl ::=
channel channel_def-list

channel_def ::=
single_channel_def |
multiple_channel_def

single_channel_def ::=
opt-comment-string id : type_expr

multiple_channel_def ::=
opt-comment-string id-list2 : type_expr

Tepmunonorusi. Kanan — 310 cpena mnepefadyd JaHHBIX, IO KOTOPOW MOTYT
B3aUMOJICCTBOBATH MAPAJIIEIBHO BBIMOJHSIOIIMECS BBIPAKEHUS.

JI71s1 TOro 4TOoOBI IBA BHIPAXKEHHUS B3aUMOCHCTBOBAJIM TOCPEACTBOM KaHaja, OJTHO
W3 HUX JOJDKHO TepefaBaTh JaHHBIE B ATOT KaHad (T.€. MCMHOJb30BaTh €ro s
BBIBOJIa), B TO BpeMs Kak JApyroe JO/DKHO TOJdy4daTb W3 HEro JaHHBIC
(ucronbp30BaTh KaHaJI INIE: BBO/JIA). BzaumopelictBue SABIIAETCS
CUHXPOHUZUPOBAHHBIM: BBIPAXKEHUE, TIEPEAAIONIEE JAHHBIE B KaHAJL, OCYIIECTBIIAET
BBIBOJI TOJILKO B TOM CJy4ae, €CJIM NMPUHUMAIOIICE BBIPAKECHUE OJIHOBPEMEHHO
OCYILIECTBIISIET BBOJ JAHHBIX U3 3TOT0 KaHaja.

Onpenenenue kaHana  single_channel_def sBiseTcs  yuxauueckum, €CIH
MaKCHUMAaJIbHBI THUIl BBIPAXXCHUS type_expr 3aBUCUT OT KaHalla, KOTOPBIA caMm
3aJaeTCd TEM Ke olpeaeieHueM single_channel_def.

MakcumanbHbI TUI 3a8ucum OT KaHalla C , €CJIM OH CChLJIAETCAd HAa C WIM Ha
000l IpyTroi KaHall WA TIEPEMEHHYI0, MAaKCUMaJIbHBIA TUIT KOTOPOM 3aBUCHUT OT
C.

KoHTeKCcTHO-He3aBUCUMbIE paclIUpeHusi. MHOXECTBEHHOE  ONPEACICHUE
multiple_channel_def sBisieTcss cokparieHHOM (opMol miig AByX WM Oosiee
OINPENECIIEHUM KaXXJI0T0 OTACIBHOIO KaHajla, T.€. OINPEACICHUE KAaHaJIOB
multiple_variable_def Buaa:

channel idy, ... ,id, : type_expr
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ABIISIETCS KPaTKOM (popMOM AJist onpeieNieHuit:

channel
id; : type_expr,

id;\ : type_expr

KontekcTHble ycaoBusi. Bece Bxopasmue B oObsBiICHHE KaHajaoB channel_decl
omnpeesieHus KaHayioB channel_def 7OKHBI OBITH COBMECTHUMBI.

Omnpenenenue kanazia single_channel_def He 10KHO OBITh IUKINYECKHUM.
ATpuOyThl. B omnpenenenun kanana single_channel_def MakcMMajbHBIM THIIOM
COOTBETCTBYIOLIETO id SBJISECTCA MAKCUMAJIbHBIN THUIT BBIPAXKCHUSA type_expr.
MakcumanbHOE ONpeNeNIcHue [JId ONpeAciieHus KaHana single_channel_def
[OJIy4aeTcs IIyTeM 3aMEHBI BXOJAIIEr0 B 3TO ONPEAECIICHUE TUIIOBOTO BBIPAKECHUSA
type_expr Ha COOTBETCTBYIOIIEE BBIPAKECHUE JJII MAKCUMAJIBHOI'O THIIA.
CemanTuka. Onpenenenue kaHana single_channel_def 3amaeT KOHKpETHBIN
uaeHTugukaTop id Juisi HEKOTOPOTO KaHaja, M0 KOTOPOMY MOTYT TepeaaBaThCs
3HAYEHUs, TUI KOTOPBIX MPEACTABICH BBIPAKEHUEM type_expr.

3.7. OonsaBiaenue akcuom (Axiom Declarations)

CuHTakcuc:

axiom_decl ::=
axiom opt-axiom_quantification axiom_def-list

axiom_quantification ::=
forall typing-list «

axiom_def ::=
opt-comment-string opt-axiom_naming readonly _logical-value_expr

axiom_naming ::=
[id]

KonTtekcTHO-He3aBucUMBIe pacmupeHusi. Jroboe oObsSBICHHE  aKCHOM
axiom_decl MOKeT OBITh paCHIUPEHO 10 OOBSIBICHUSI CJICIYIONIETO BU/IA:

axiom
opt-axiom_naming; O value_exprs,

opt-axiom_naming, O value_expr,
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B cmyuae oTCyTCTBHSL KOHCTpYKIMH axiom_quantification oObsIBI€HHE aKCHOM

axiom_decl Buza:
axiom
opt-axiom_naming; value_expr,
opt-axiom_naming, value_expry
SBJISIETCS KpaTKoH (hopMoit 0ObSIBICHNUS:
axiom
opt-axiom_naming; O value_exprs,
opt-axiom_naming, O value_expr,

KoncTpyknus axiom_quantification  sBAsieTCd  COKpAILIEHHOW 3alUChIO
TUCTpUOYTUBHOM KBaHTHU(UKAIINH, T.€. O0BsiBIIeHUE axiom_decl Buja:

axiom forall typing-list ¢
opt-axiom_naming; value_expr,
opt-axiom_naming, value_expry
MIPEACTABIISIET COOOM KPATKYIO (pOpMY 3alUCH OOBSIBICHUS:
axiom

opt-axiom_naming; O V typing-list « value_expri,

opt-axiom_naming, O V typing-list « value_expr,

JJI1

Konrtekcrnbie yciaoBusi. Bce Bxomsume B 0ObsBIEHHE akchoM axiom_decl

onpenaesieHus axiom_def TOJKHBI OBITH COBMECTUMBI.

Bxopsmiee B onpeaeneHue akcuombl axiom_def BbIpakeHHE value_expr JOJHKHO
OBITH JIOCTYITHO TOJBKO Jijisi ureHus (read-only), m ero MakCHMajbHBIA THII

noJpkeH ObiTh BOOL.

Cemantuka. OmnpeneneHue axiom_def yCTaHaBIMBaeT B TEPMHHAX HEKOTOPOM
aKCUOMBI (B BHUJIC COOTBETCTBYIOIETO OYJIEBCKOTO BBIpaKEHHs value_expr)

CBOWCTBA CYIIHOCTEH, 3aJJaHHBIX T/Ie-TO B APYTOM MeCTe Clienu(puKaImu.
Axcrnoma MOXeT ObITh CHaO)keHa MMeHeM (id B KOHCTPYKITHH axiom_naming).

4. Onucanue kiaaccos (Class Expressions)
4.1. O01IMe MOJOKEeHUA

CHHTaKCHC:

class_expr ::=
basic_class_expr |
extending_class_expr |
hiding_class_expr |
renaming_class_expr |
scheme_instantiation

32



Tepmunosiorusi. Mooenv mnpencTaBisieT co00H HEKOTOPYIO — acCOIMAIUIO
UIACHTU(PUKATOPOB M ONEpaldid ¢ KaKUMH-IMOO CYIIHOCTSIMH. Mopaens
obecneyugaem KakoW-muOO UJCHTHU(PUKATOp WM OIEpaluio, €Cclid OHa
ACCOIMHUPYET 3TOT UACHTU(PUKATOP WM OTICPAIHIO C HEKOTOPOH CYIITHOCTHIO.
Mopgaenb yoosremeopsem ONpeneseHuIo, eCI OHa 00ecieunBaeT UAECHTU(UKATOP
WIM ONEPAINIO, 33JJaHHbIE STUM OIPEJEICHUEM, €CIIU CYLUTHOCTb, aCCOIUUpYyeMast
C JaHHBIM UACHTU(PUKATOPOM WJIM OIepaluen, SBISETCS  CYIIHOCTBIO
OTpeesieMOro BUJa U, HAKOHEL, €CJIM CBOMCTBA, YCTaHABIUBAEMbIE YKa3aHHBIM
OTIpEeNIECIICHUEM, COXPAHAIOMCS B TAHHOU MOJICIIH.

Knacc npencrasnser co6oit Habop MojeeH.

UnentudukaTtop  wim  omepanus  SBIACTCS  HeOOCneyuuyupo8aHHvim
(under-specified), ecnmu B kiacce CymecTByeT IO KpalHEW Mepe JIBE MOJICIH, B
KOTOPBIX JTaHHBIA WACHTU(UKATOP WJIM OTEpaIlrs acCOIMUPYETCS C Pa3IMIHBIMHU
CYIIIHOCTSIMH.

Kinacc class_expr; siBisieTcsi nookiaccom Kiacca class_exprz, €CJii BCE MOJIENU
KJ1acca class_expr; ABJISIIOTCS MOJICIISIMU KJlacca class_expr,.

J1J1s 3a1aHus KJIaCCOB MCIOJIB3YIOTCS KJIaCCOBBIC BhIpaxkeHHs (Class expressions).
Hekortopble Kiaccel Ha3bIBAOTCS MakcumanvHuimu. KiiaccoBoe BbIpakeHUE
NPEICTABIACT MAKCUMANbHBILU KIacCc TOTAa W TOJBKO TOTJA, KOrja BCe
onpeeeHus, 3aJaHHbIe STUM BBIPAKEHUEM, SBIISIOTCS MAKCUMAJIbHBIMU.
OmnpeneneHre CXeMbl SBISIETCS MAaKCUMAJIbHBIM, €CJIM €r0 KJIACCOBOE BBIPAKEHUE
SBJISIETCS] MAKCUMAJIbHBIM.

Omnpenenenre TUMNA SBISIETCS MAKCUMAJIBHBIM, €CJTU 3aJaHHBINA C TIOMOIIIBIO 3TOTO
ompenencHus NACHTH(PUKATOP THUIIA IPEACTABISICT MAaKCUMAJTLHBIN THII.
Onpenenenue ¢ynkauu (value definition) siBasieTcss MakCUMAaJIbHBIM, €CIIU
MPEACTABISIET COOOM yKa3aHWE THIA, B KOTOPOM THIIOBOE BBIPAKCHHUE SIBIISCTCS
MaKCUMaJIbHBIM.

OmnpeneneHre MEPEMEHHON SBIISICTCS MaKCHMAJIBHBIM, €CJTH TIPEACTABISIET COOOM
OTIpE/ICJICHHE OJIHOM OTACIBHON TEepeMEHHONW O0e3 WHUIMAIU3AlUHU, TUIIOBOE
BBIPAKEHUE KOTOPOH SIBIISIETCS MAKCUMAJLHBIM.

OnpeneneHre KaHajga SBISETCS MaKCUMaJIbHBIM, €CIIM TIPEICTaBIACT COOOM
ompeseseHue OJHOTO OTAENBHOTO KaHaja, THUIIOBOE BBIPAKEHUE KOTOPOTO
SBJISICTCSI MAKCUMAJTbHBIM.

Omnpenenenre akCHOMBI HE SIBJISIETCS MaKCUMaJTbHBIM.

ATpuOyThl. C KaXXIbIM BBIPOKECHUEM I 3alaHUSl KJlacca acCOLUMUPYETCs
HEKOTOPBIM MaKCHUMaJIbHbIA Kjacc. KOHKpETHhIM MAaKCUMaJIbHBIM KJAcC IS
KKIOTO BHUJA KJIACCOBBIX BBIPAKECHUU OMPEACIAETCS B COOTBETCTBYIOIIEM
pazjielie JaHHOTO TTOCOOuS.

Kmace, mnpencTaBiacHHBI HEKOTOPHIM KJIACCOBBIM  BBIPOKCHUEM, SIBIISICTCS
MIOJIKJTACCOM aCCOITMUPYEMOTO ¢ JaHHBIM BBIPRKCHHUEM MaKCHUMAJILHOTO KJlacca.
Cemanrtuka. KiaccoBoe BeIpakeHUE class_expr ynoTpeoseTcst 11t 0003HauYCHUS
Habopa ompeneneHuil ¥ MNpe/CTaBIseT KIACC, COCTOAIIMWA W3 BCEX MOJENeH,
KOTOpBIE YIOBJICTBOPSIOT KaXIOMy W3 O3TUX ompeaencHuid. Kaxmas momens
aCCOIMHUPYET HUIASHTU(DUKATOPHI W OIEpaIuu, ONpENeIeHHbIE B KJIACCOBOM
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BBIDAKEHUU  class_expr, C KOHKPETHbIMM CyIIHOCTAMH. [l kaxmou
Pa3HOBUHOCTH KJIACCOBOTO BBIPAXKEHHUS B COOTBETCTBYIOIIEM pazjielie Mmocoous
OyIeT yka3zaHo, KaKiue HIMEHHO ONPEIeNICHHUs 3a/1aeT 9TO BhIpAKCHHE class_expr.

4.2. ba3ucHsle kaaccol (Basic Class Expressions)

CHuHTaKCHC:

basic_class_expr ::=
class opt-decl-string end

Konreker ¥ mnpaBwia BHAMMOCTH. HenocpencTBEHHBIM — KOHTEKCTOM
KOHCTpyKIMM opt-decl-string siBisieTcst cama opt-decl-string. 9T0 03Hayaer, 4TO
MOPSZAOK  CIENOBAHUSA  ONPENEICHWH B KOHCTPYKIIMH opt-decl-string
HECYIIECTBEHEH.

KonrtekcTHble ycioBus. Bee BXoasume B TaHHOE BbIpaKeHHE 00BsiBIIeHUs decl
JOJIKHBI OBITH COBMECTHMBI.

ATpuOyTBl. MakcuManpHbIl KJIacC BBIPAKEHUA basic_class_expr 3amaercs
BBIDQXKCHUEM  Class_expr, COCTOAIIMM W3 MaKCUMAaJbHBIX  OIIPEACIICHUH,
IIOJIyYEHHBIX U3 HE AaKCUOMATUYECKUX OIPENCIICHUM, BXONAIIMX B COCTaB
OOBSIBJICHUM YKa3aHHOTO BhIpaXKeHUsI basic_class_expr.

3Havyenme. BripaxkeHue basic_class_expr ymnorpebnsercs s 0003HaueHUs
OTIpeJICIICHUH, MOSBIISIOMIMXCSA B 00bsIBICHUSAX decls.

4.3. Pacumpsromue kiaacesl (Extending Class Expressions)

CuHTaKCHuC:

extending_class_expr ::=
extend class_expr with class_expr

KoHTekcT ¥ npaBmwia BUAUMOCTH. KOHTEKCT MEPBOr0 KIIACCOBOTO BBIPAKEHUS
class_expr pacmupsercs 10 BTOPOro KJIaCCOBOI'0 BBIpAXEHUS class_expr.
KonTekcTHble yeaoBusi. BeipakeHus class_expr 10JKHBI OBITh COBMECTHMBI.
ATpHUOYTHI. MaxkcumanbHbIi KJIacC MPECTABISAECTCS BBIPAKECHUEM,
dbopMHEpyeMBIM U3 HCXOAHOTO BBIpaKeHUs extending_class_expr, yTeM 3aMEHbI
BXOJISIIMX B HETO BBIPAXKEHUH class_expr MAaKCUMaIbHbIMU.

CemanTuka. KiaccoBoe BbIpakeHHe extending_class_expr HCHOIB3YeTCS s
0003HaYeHUsT TEX ONpeACTCHUN, KOTOpble O003HAYAIOTCA BBIPAKCHUSIMHU
class_expr.
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4.4. Onpeneasiembie onepamuu (Defined Items)

CHHTAKCHC:
defined_item ::=

id_or_op |
disambiguated_item

disambiguated_item ::=
id_or_op : type_expr

KonrtekcTHble yciaoBusi. B koHCTpykiuu disambiguated_item MetanepeMeHHast
id_or_op I0JKHA MPEACTaBIATh HEKOTOPYIO PYHKIMIO, PUYEM €€ MaKCUMAaIbHBIN
TUI JOJDKEH COBMNAJATh C MAKCUMAaJIbHBIM TUIIOM BBIPAXKEHUS type_expr.
Cemantuka. TumoBoe  BbIpaX€HHUE type_expr BHYTPU  KOHCTPYKIIUHU
disambiguated_item TpeOyeTcsi B TeX ciy4asix, Korja id_or_op 3a CYeT Meperpy3ku
uMeH (overloading) mpencraBiseT HECKOJIbKO 3HAYCHUN C  Pa3IMYHBIMU
MAKCUMAJIbHBIMM ~ THUIIAaMU. B Takux  ciaydasx  BBIpaXEHHE  type_expr
UJIECHTUPUIUPYET B TOYHOCTH OJTHO U3 STUX 3HAUYCHUM.

5. Onucanue TunoB (Type Expressions)
5.1. O0uue moI0KeHMsI

CunTakcuc:

type_expr ::=
type_literal |
type-name |
product_type_expr |
set_type_expr |
list_type_expr |
map_type_expr
function_type_expr
subtype_type expr
bracketed_type_expr |

Tepmunosorusi. 7un npeacraBiser coboid Habop 3HadyeHui. Paznuyarorcs Tpu
BHJIa THUIIOB:
® npedonpeoeneHHble  mMunvl  TPEACTABICHbl BCTPOCHHBIMH B  SI3BIK
auTepasiaMu. Takue TUTNBI BKIIOYAOT, HAONpUMeEp, IMeNble YHhCia WIn
Oynesckue 3HaueHus. [lonpoOuee cM. pazaen 5.2.
® abcmpakmuble munvl TPEACTaBICHbl HUJIEHTU(PUKATOpAMH, KOTOpbIE
BBOJISITCS B OMNpeEEeHUsIX a0CTpakTHhIX TUMNOB (sort definitions, cM. pazgen
3.3.1.), BapuanToB (variant definitions, cm. paszmen 3.3.2.), oObeaMHEHU
(union definitions, cm. pazaen 3.3.3.) U cokpainieHHbIX 3anuceit (short record
definitions, cMm. pa3aen 3.3.4.).
® cocmasenvle Munvl TOCTPOEHBI W3 JAPYTUX THUIIOB MYyTeM MNPUMEHEHHS
munosozo onepamopa (type operator) k onHoMy uiu 00Jiee THUTIOB.
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Bynem roBopuTh, 4TO THM SBISETCS YUCMbIM (DYHKYUOHANbHHIM TUTIOM, €CJIA OH
MOKET OBITh MPEACTABICH HEKOTOPHIM BBIpAXKCHHEM (DYHKITMOHAIBHOTO THUIIA, B
KOTOPOM OTCYTCTBYET CTPOKA OMUCAHUS JOCTYIIA.
Tun t; sBseTcs noomunom tuna tp, eciy Bce 3HAUYCHMsI, MPUHAJIS)KAIINUE THITY {;,
PUHAJIeKAT TaKoKe TUTY {5 .
HekoTopsie TUIIBI HA3BIBAIOTCS MaKcumaibHuiMu. THTT SBISETCS MaKCUMAIbHBIM,
€CJIA OH MOKET OBITh TIPEICTABICH MAaKCUMAaJIbHBIM TUTIOBBIM BBIPAKCHHEM.
TumoBoe BBIpaKEHUE SBISCTCS MAKCUMATbHHIM TOTAA U TOJBKO TOT/Ia, KOT/Ia OHO
SIBIISICTCSL OJTHUM M3 CIICTYOIINX:
e Unit, Bool, Int, Real uau Char (t.e. 71100bIM THIIOM, COCTOSIIUM U3
JAUTEpajoB, 3a uckimodcHruem Nat u Text).
® KMEHEM, COOTBETCTBYIOIIEE OMpPENEIICHUE KOTOPOTO MPEACTaBISET COOOM
ompeneneHue  aOCTPaKTHOTO  THIA, BapuWaHTa, OOBCAWHCHHS WM
COKpAILICHHOM 3aITiCH.
® HMCHEM, COOTBETCTBYIOIIEE  OMpEIACICHUE  KOTOPOTO  SIBIISETCSA
ornpeseneHrueM adb0peBUaTyphl, B COCTaB KOTOPOTO BXOJUT MAKCHMAaJIBLHOE
TUTIOBOE BBIPAXKEHUE.
® TUIIOBBIM BBIPAKCHHEM, TIOCTPOCHHBIM M3 MAaKCHMAJIBHBIX THIOBBIX
BBIDOKCHUA W OMHCAHWUH CTaTHYECKOTO JOCTyINa IyTeM IPUMCHCHHS
OJTHOTO M3 TUIIOBBIX OIEPATOPOB X , -infset, , S WM —m—> (T.€. JHOOBIX

TUIOBBIX ONEPATOPOB 32 UCKITIOYEHHUEM -Set, “n —).
® BBIPAKECHUEM JJIS1 3aJaHUSI MIOJITUNA, €CIIU BXOSILEE B €r0 COCTaB TUIIOBOE
BBIDAKCHUE SBISCTCS MAKCUMAJIBHBIM W OrPaHUYCHHUE, C ITOMOIIBIO
KOTOPOrO 33/a€TCA TMOJTHUIN, COXPAHSAETCS MJISI BCEX 3HAYEHHH ITOTO
(MakCMMaJbHOTO) THUIIA, TPEACTABICHHOTO JaHHBIM MaKCHUMaJbHbIM
TUIIOBBIM BBIPAKEHUEM.
® 3aKJIIOYEHHBIM B CKOOKH THIIOBBIM BBIPOKCHHEM, TJIe YKa3aHHOE B CKOOKax
TUIIOBOE BBIPAXKEHHUE SIBJISICTCA MAKCUMAJIbHBIM.
JIBa MakCHMalbHBIX THUIIA CUUTAIOTCA HEpA3IUYUMbIMU TOTJAa U TOJBKO TOTA,
KOTJIa CYIIECTBYIOT JIBa THUIIOBBIX BBIPAXKEHUS, MPEICTABIAIONIAE 3TH TUIBI U
paziMuaroniuecs He OoJblle, 4YeM ONHMCAaHUSMHM CTaTHYECKOTO JIOCTyIa
COJIepKaIUXCS B HUX (YHKIIMOHAIBHBIX THUIIOB.
JIBa MakCUMaJIBHBIX TUIIA CYUTANOTCS pa3iuyuMsblmMy TOTAA U TOJBKO TOT/A, KOTaa
OHU HE SIBJIAIOTCS HEPA3TMIUMBIMU.
Hcnonb3oBanue B crieiuduKanuy onpeaeicHuii oobenuuenunii (union definitions)
BBI3BIBACT ITOTCHIHAIBLHOE TPHUBEACHUE THUIOB, KOTOPOE SABJSACTCS YaCTUYHOU
byHKIIHEH MEXKIy MaKCUMAJTbHBIMU THITAMH.
Bynem roBopuTh, YTO HMEET MECTO nomeHyuaivbhHoe npusedenue (potential
COercion) MakcuMaJlbHOro THMa t; K MakCMMalbHOMY THIy t, TOr/ia M TOJIBKO
TOTJa, KOTJa BBIMOJIHSIIOTCS CICAYIOIIUE YCIOBUS:
1. t; ugenTuueH c t;, B 3TOM ciydae MOTEHIMANIbHOE MpuBeAeHue Tuma t; x t;
IpeACTaBIsAeT CO00M TOXKIECTBEHHYIO (PYHKIIHIO.
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2. 3aJaHo ompeseNeHrne o0beIMHEHUs BUA:
id, = ... | idy | ...

B KOTOPOM id; UIMEET MaKCUMAJIbHBIN THM t; 1 id; IMEET MAaKCUMAJIbHBIN THII
t;, B JTOM cilyyae MOTEHUMAIbHOE npuBeacHue thna t; x tuny o
MpeACTaBIsIeT co00i pyHKIMIO id,_from_id,;.

3. 3amadbel THUOBI 7, 15, 13, 1, W omucaHWe CTaTHYECKOTO JOCTYyIIa
opt-access_desc-string Takue, 4TO HMEETCS IMOTECHIIMAIBHOE IIPUBEACHUE
TUIOB {17 K ty; Uty K Ty, KpoMe Toro, Tumbl {3 U t; TOCTPOEHBI OJHUM U3
MEePEYUCIICHHBIX HUXE CIMocoO0oB. B  »ToM ciydae moOTeHIIMANBbHOE
npuseaeHue tuna t; K tany t; BBIBOAUTCA U3 JIPYIUX NOTEHIMAIBHBIX
IIPUBEJICHUI OUECBUIHBIM 00Pa30M.

(a) fiecthb ... xtyy x ...uthectb ... Xty x ...

(b) t; ecTh ty—infset u t, ecth ty-infset.

(c) tiectsty“ut, ects ty”.

(d) tl €CThb tll -m> t12 u t2 €CThb t21 m> t22.

(e) tyecthty; > opt-access_desc-string typ u
t, ectb 11 = opt-access_desc-string 1.

4. 3anman tun t3 Takoi, uto fi3 sABISETCS MOTCHIMAILHBIM IIPUBEACHUEM THIIA ty
K t3 m fz cooTBercTByromuMm mnpuBeicHHeM t3 k t);B 3TOM ciydae
MOTCHIMAILHBIM NIpHUBeIcHueM THIa by K t) sBisercs fa, © fis.

MakcuManbHbIM TUT t; Ha3bIBACTCS NPUBOOUMBIM K MAKCUMATILHOMY THUITY ), eciu
CYLLECTBYET OJHO U TOJIbKO OJHO MOTEHUMUAJIBHOE pUBEAcHUE TUIa ) K 7.
MakcumanbHbil AN {; Menbuwe unu pasen MakCUMallbHOrO Tumna fp,, eciim OH
MIPUBOJIMM K TIOATUNY THUIA t).
MakcuManbHBIM TUTT U Ha3bIBaCTCS 6epXHell epanuyeli HaboOpa MaKCHUMAIbHBIX
THUIIOB, €CJIM BCE MaKCUMAaJIbHBIE THITBI JAaHHOTO HaOopa MEHBIIIE WU PaBHHI {.
MakcuMallbHBIM THI HA3BIBACTCS HAUMeEHbUlel 6epXHell epaHuyell Hadopa
MAaKCHUMAJIbHBIX THUIIOB, €CJIM OH SIBJIETCS BEpXHEWU T'paHMIled JaHHOTO Habopa u
MEHBIIIE WK PaBEH BCEX OCTAIBHBIX BEPXHUX IPAHUI] ’TOTO HAOopa.
ATpuOyTbl. C 110OOBIM THUIOBBIM BBIPAKEHUEM type_expr accOIMUpyeTcs
HEKOTOPBIM MAaKCUMAJIbHBIA TUIL. THII, MPEACTABICHHBIA TUIIOBBIM BBIPAXKEHUEM
type_expr, ABISETCS MOATUIIOM aCCOUMMPYEMOTO C HUM MaKCUMAJIbHOTO Tuma. B
HIDKE CICAYIOIIMX paszdenax s KakIOro KOHKPETHOTO Ciydash THIIOBOTO
BBIPAYKECHUS OIPEIIEIIAETCA COOTBETCTBYIOIINI MaKCUMAaIbHbBINA THII.
CemanTuka. TumoBoe BBIpaKEHHE type_expr MPEACTaBIISIET HEKOTOPBIA THII.
KoHkpeTrHble THNBI JUISI  KOXAOM Pa3HOBUIHOCTH THUIIOBBIX  BBIPAXKEHHM
ONPEAEISIOTCS B CICAYIOIIMNX pa3Ieiiax.
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5.2. IIpenonpenenennnie Tunbl (Type Literals)

CHHTaKCHC.

type_literal ::=
Unit |
Bool |
Int |
Nat |
Real \
Text |
Char

ATpuOyTBI. MakcuManbHbIM TAIIOM Unit siBasieTcs Unit.
MaxkcuMansHBIM THIIOM Bool sBisieTcst Bool.
MaxkcuManbHBIM THIIOM Int SIBIsIETCS Int.
MaxkcumanbHBIM THIIOM Nat sBjsieTcs Int.
MakcumanbHEIM TUIIOM Real sBisieTcs Real.
MaxkcuManbHEIM THUIIOM Text sBisieTcss Char®.

MaxkcumanbHEIM TUIIOM Char siBisiercs Char.

CemanTuka. Tur type_literal mpeacTaBisieT Npeaonpe1eICHHbIN THII.

Tum Unit uMeeT eTMHCTBEHHOE 3HaYeHue ().

3HavyeHUSAMH THIA Bool sBisitoTCs OyJIeBCKHE KOHCTAHTHI true u false.
3HaYeHUSIMH THMA Int ABIAFOTCS Tenble yucna (..., -2,-1,0, 1,2, ...).

Jlutepanmn Nat SBISIETCA COKpAILCHHOM 3alMChI0  BBIPAXKEHUS, 3aJarOIIETrO

cnenyromuid moarun {| i:Intei>0 [}

3HaueHUSIMH TUIA Real SIBJIAIOTCS BellleCTBeHHBIE uucha (..., -4.3, ..., 12.23, ...).
3navyeHusmu tumna Char spistorcs ASCIl cuMBoIBI B 0MHApHBIX KaBblukax ('a',
b, ...

Jlutepan Text SBISETCA COKPALIEHHOM 3aIIUCHI0 TUIIOBOTO BEIpaXkeHus Char
5.3. Amena (Names)

KonTekcTHble yciaoBusi. B THUIOBOM BBIpaXEHUHM type_expr, SBISIOIIMMCS
UMEHEM name, 3TO UMsI hame JIOJKHO MPEJICTABIIATh HEKOTOPBIN THUII.
ATpuOYTHI U CEMAaHTHKA ONKCaHbI B pazzaene 10.

5.4. JlexapToBo npousBenenue Tunos (Product type expressions)

CuHTAaKCHC.

product_type_expr ::=
type_expr-product2

Tepmunosorus. /Jexapmoso npouszsedenue — 31o 3HaueHue Buaa (Vy, ...,Vp).
Jwnot  nexkapToBa TNOpPHU3BENCHUST TUMIOB product_type_expr Ha3bIBACTCA
KOJIMYECTBO COCTABJISIFOLIMX €r0 TUIIOBBIX BBIPAXKEHUN type_expr.
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ATpuOyThl. MakcUMalIbHBIM THUIIOM BBbIpaKeHHsSI product_type_expr BHja

type_expri x ... x type_expr, ABIETCS IEKAPTOBO NpousBeacHue y x ... x t,, rue ty,
.., ty SABISAIOTCA MAaKCHMaJbHBIMU THUIIAMU COOTBETCTBEHHO BBIPAKEHUMN

type_expry, ..., type_expr.

CemanTuka. JlekapToBO MPOU3BEICHUE TUMOB product_type_expr BUaa type_expr;
X ... x type_expr, OpEACTaBJISIET THI BCEX JICKApTOBBIX IPOW3BEACHUU BHUJIA
(Vy, ...,Vp), TII€ THII KaXKJ0TO V; IIPEICTABICH BEIPAKEHUEM type_expr;.

5.5. Muo:xecTBeHHbIe THIIBI (Set type expressions)

CHHTaKCHC.
set_type_expr ::=

finite_set_type_expr |
infinite_set_type_expr

finite_set_type_expr ::=
type_expr-set

infinite_set_type_expr ::=
type_expr-infset

Tepmunoaoruss. Mnoowcecmeo — 3TO, BO3MOXKHO, IIyCTOM HEYNOPSAIOYEHHBIN
Ha0Op pa3IMYHBIX 3HAYEHUN OJTHOTO U TOTO )K€ THUIIA.
ATpuOyTHI. MakCUMaJIbHBIM THUIIOM BBIPAXXEHHUS Set_type_expr BUIa type_expr-set
uim type_expr-infset sBisiercs t-infset , rae t mpeacTaBiser codoli MaKCHMaIbHBIN
THUII BBIPAXKCHUS type_expr.
CemaHnTHKa. MHOXXECTBEHHBI THII, OIPEIEIAEMbI THUIIOBBIM BBIPAXKEHUEM
set_type_expr, MPEACTABJISICT TUI W3 MOJMHOMXKECTB MHOYKECTBA 3HAYCHWM, THII
KOTOPBIX IMPEJICTABJIIEH BXOIAIIMM B 3TO BbIpakKE€HHUE type_expr. Eciau B KauecTBe
TUIIOBOT'O OMEPATOPA UCTOJIB3YETCS -Set, TO JaHHBINA TUIT COAEPKUT BCE KOHCUHBIE
MOJIMHOXECTBAa. EciM  TUNOBBIM ~ omepatopoM  siBisieTcst  -infset,  TO
COOTBETCTBYIOIIIMI MHOXECTBEHHBIM THUI COACPXKHUT Bce (KOHEUHBIE W
OECKOHEUHbIE) TTOJIMHOXKECTBA.
MHO0X€ECTBO XapaKTEPU3yETCSI CBOUMU DJIEMEHTAMH.

5.6. Tunbl comcku (List type expressions)

CHHTAKCHC.

list_type_expr ::=
finite_list_type_expr |
infinite_list_type_expr

finite_list_type_expr =
type_expr

infinite_list_type_expr ::=
type_expr®
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Tepmunonorusi. Cnucox — 3TO, BO3MOXHO, IIyCTas MOCJIEA0BATEIbHOCTh
3HAYEHUN OJHOTO U TOTO K€ THUIa, JOIMYCKAIOIIasi TOBTOPEHUS SJIEMEHTOB.
ATpuOyThl. MakcuManbHBIM THUIIOM BbIpakeHUsA list_type_expr Buaa type_expr*
wim type_expr® sisercs t®, roe t mpemcraBiseT co00N MaKCHMMAJBHBIA THII
BBIPAKECHUS type_expr.

CemanTuka. BripaxxeHue list_type_expr MpeaCTaBiIs€T TUI CHHCKOB 3HAYEHUH,
TUN KOTOPBIX OMPEACIISIETCS BXOISIIMM B 3TO BbIpakeHUe type_expr. Eciu B
Ka4eCTBE TUIIOBOTO OMEepaTopa HUCHOJIb3YETCs " TO JAHHBIA THII COIECPKUT BCE
KOHEYHbIE CIIMCKH. ECIIM THIIOBBIM OIIEPATOPOM SIBJISIETCS “, TO COOTBETCTBYIOIIUI
THII COACPKUT BCE (KOHEUHBIC U OECKOHEYHBIE) CTIHCKH.

Cnucoxk MoOXeT OBITh NPUMEHEH K HEKOTOPOMY 3HAUYCHHMIO M3 MHOXKECTBa
MHJIEKCOB TOT0 CIMCKA JIJII OMPEACICHUS] COOTBETCTBYIOLIETO 3JIEMEHTA JAHHOTO
CITHCKA.

Crnucok  XapakTepH3yeTCs MHOXKECTBOM HMHACKCOB U 3(dekToMm cBOero
MPUMEHEHHMS K DJIEMEHTAaM JAaHHOTO MHOKECTBA MHEKCOB.

5.7. Tunbl oToopaxkenust (Map type expressions)

CHHTaKCHC.

map_type_expr ;=
type_expr —m—> type_expr

Tepmunosorusi. OmoopasicerHue MOXHO pacCMaTPUBATh Kak (BO3MOKHO, ITyCTOM)
Habop map (Vy, V), T1Ie Vi - 3TO HEKOTOPOE 3HAUCHHE U3 JIOMEHA OTOOpaKeHUs, V, -
HEKOTOpPOE 3HAYECHHE U3 00JIaCTH 3HAYEHHUI 0TOOpaKeHUs U Vi 0TOOpaX)aeTcs B Vs.
Jlomenom (00JACTBIO OMpeNeNieHHs])) OTOOpaKeHUsS Ha3bIBACTCS MHOXKECTBO
3HAYCHUH Vi, I KaXIOTO W3 KOTOPBIX CYIIECTBYET HEKOTOPOE 3HAYCHHE Vo,
takoe 4To mapa (Vi, Vo) BXOAUT B JaHHOE oToOpaxeHue. Obaacmvio 3HAUeHUll
OTOOPaKEHUS SIBISETCS MHOXKECTBO 3HAYCHUH Vo, I KaKIOTO M3 KOTOPBIX
CYIIIECTBYET HEKOTOpPOE 3HAaueHHEe Vi, Takoe 4To mapa (Vi, Vo) BXOAUT B JAHHOE
OTOOpa’KEHHE.

ATpuOyThl. MaKcUMaTbHBIM  THIIOM  BBIpD@XCHHS  map_type_expr BHja
type_expr, ——> type_expr; aBusercs ty —m—> tp, Tae ty u t, mpencraBiAoT coboit
MaKCHMaJIbHBIC THUIIBI BRIPAXKCHUH type_expr; U type_expr, COOTBETCTBEHHO.
CemanTuka. TumoBoe BBIpaXCHHUE map_type_expr TMpEACTaBIsSeT THI BCEX
O0TOOpaX€HUM, JOMEHOM U 00JIaCThIO 3HAUYCHHM KaKJO0TO M3 KOTOPBIX SIBJISIIOTCS
COOTBETCTBEHHO HEKOTOpPOE TIOJIMHOXECTBO MHOXKECTBA 3HAYCHHWHA THIIA,
IIPEICTABIICHHOTO TICPBBIM BHIPAKCHHUEM type_expr, ¥ HEKOTOPOE IOJIMHOKECTBO
MHOXECTBAa 3HAYCHHWH, THUIl KOTOPHIX TPEJCTABICH BTOPHIM BBIPAKECHUEM
type_expr.

Oto0paxeHnue MOXKET OBITh MPUMEHEHO K JI0OOMY 3HAUCHUIO M3 €ro JOMEHa C
IIETIBI0 OTPEEICHUS COOTBETCTBYIONIETO 3HAUEHHUS B 00JaCTH 3HAYCHHUH JaHHOTO
OTOOpaKEHUS.
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OtoOpaxeHue xapakTepusyercs TOMEHOM H 3(PQPEeKToM CBOEro MPUMEHEHHsS K
AJIEMEHTaM JaHHOTO JIOMEHa.

5.8. ®ynknuonajabuble THIBI (FUNction type expressions)

CHHTAKCHC.

function_type_expr ::=
type_expr function_arrow result_desc

function_arrow ::=
5 |
_>

result_desc ::=
opt-access_desc-string type_expr

Tepmunosorus. Beipaxkenue i 3a7aHus PYyHKIIMOHAIBHOTO THUMA COCTOUT W3
JIBYX OCHOBHBIX 4YacCTeW: MapaMeTpUuecKorl dyacTu (TJe ONUCHIBACTCS THI
rnapaMmeTpa) U pe3yibTUPYIOIIeld 4YacTu (T[I€ ONMUCHIBACTCS THUI pe3ysibTaTa M
CTaTUYeCKuM paoctym). DyHKyus npumeHsemcs B HEKOTOPOM COCTOSHUHM K
3HAQYEHUIO OJTHOTO KaKoro-1u0o Tuna (mun napamempa), nocie 4ero OHa MOXKET:
e BEpHYTH 3HAUYCHHE APYIOro TUIIA (mun pesyibmama);
® OCYIIECTBUTh JTOCTYIl K IMEPEMEHHBIM IMOCPEJACTBOM UTCHUA M3 HUX WU
3aIlMCH B HUX;
® OCYHIECTBUTH JIOCTYI K KaHajaM MOCPEICTBOM BBOJA WJIM BBIBOJIA 1O TUM
KaHaJIaM.
ATpuOyTBI. MakcuMaIbHBIM THUIIOM BBIpayKE€HHMS function_type_expr BUa:

type_expr; = opt-access_desc-string type_expr;
158)078
type_expr; — opt-access_desc-string type_expr;

apisiercs t; 5 oads tp, rme t; u t, nmpencraBisitoT coO0M MaKCHUMaIbHbIE TUIIBI
BBIpOKECHUM type_expr; U type_expr, COOTBETCTBEHHO M oads 3aJaceT OIMCAHUE
CTAaTUYECKOI'0 JOCTYIIa opt-access_desc-string.

CemanTuka. Beipaxkenue function_type_expr 3agaet Tun GyHKIUNA, TIEPEBOIAIINX
TUIN TIapaMeTpa, IMPEACTABICHHBIM BBIPAXKEHUEM type_expr, B THUIl PE3yJbTara,
MIPEJCTABIICHHBIA BBIpaKEHUEM type_expr KOHCTPYKUMH result _desc. OnucaHus
JocTyna access_desc KOHCTPYKIIMU result_desc crenudumupyor, K KaKuM
IIEPEMEHHBIM W KaHaJlaM MOKET OCYIIECTBIATHCSA JOCTYII IPU IIPUMEHEHUU
dbynkuii. B 3aBuCUMOCTH OT 3HaYeHUs1 MeTanepeMeHHou function_arrow QyHKIun
SIBIIIFOTCS YaCTUYHO BBIYMCIMMBIMU WJIU BCIOJY BBIYUCIMMBIMU, KaK OIMUCHIBAECTCS
HUXKE.
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Yacmuuno sviuucaumole (partial) ¢ynxyuu
Bripaxenue function_type_expr Buaa:

type_expr; = opt-access_desc-string type_expr;

ompeaensieT TUI YaCTUYHBIX (PYHKIUN W3 THUIMA, MPEJCTABICHHOTO MEPBHIM
BBIDAKEHUEM type_expr, B THII, MPEICTaBICHHBIM BTOPBHIM BBIPAXKEHHEM
type_expr. OTOT TUIT COAEPKUT QYHKIIUHU, YIOBICTBOPSIONINE CICAYIOIIEMY
OTrpaHMYCHHUIO: Ui 000 Tako ¢yukuumu f w  mig  moboro X,
NpUHAAJISKAIIETO0 MaKCUMAJIbHOMY THITY TMEPBOTO BBIPAKEHHUS type_expr,
shdekr oT mpuMeHeHus (QYHKIHOHAIBHOTO BhIpaxkeHus f(X) B mobOom
COCTOSIHUH TaKOB, YTO:

- OCYIIECTBIISIETCA TOJABKO JIOCTYT K TIEPEMEHHBIM W  KaHaJlaM,
OIMCAaHHBIM B KOHCTPYKIIMU opt-access_desc-string,

- €CTM  BBIYHCIICHUE BBIPAXEHUS 3aBepriacTcs (BO3MOXKHO, TOCTe
BBITIOJTHEHUS psiia B3aUMOJEHUCTBUI), TO pe3yJbTUPYIOIIEE 3HAUCHUE
MIPUHAICKUT MAKCUMAIBHOMY THITY BTOPOTO BBIPAKEHUS type_expr;

- €CJIM BBIUMCIICHUE BBIPAXKCHUS MPEICTABISICT CXOIAIIUIMCS mporece (IS
convergent) u X TOPUHAMJICKHUT THUITY, TPEACTABICHHOMY IMEPBbIM
BBIPOKEHHUEM type_expr, TO pe3yJbTUPYIOIIee 3HaUYCHUE MPUHAIJICIKUT
THUITYy, IPEJCTABIICHHOMY BTOPBIM BBIPRXKEHHUEM type_expr.

Bcrooy evruucnumsie (total) gynxyuu
Bripaxxenue function_type_expr Buja:

type_expr — result_desc
MPEACTABISCT COO0M KPATKYIO 3alKCh BBIPAKEHUS:
{| f: type_expr > result_desc * V x : type_expr « f(x) post true |}

KOTOpOE 00ecreunBacT, uTo f u X He ABIAIOTCS CBOOOIHBIMH ITEPEMEHHBIMU
BBIpKECHUM type_expr u result_desc.
DTO 03HaAyaeT, 4ToO BhIpakeHuUe function_type_expr Bua:

type_expr; — opt-access_desc-string type_exprs

ompenensieT TUI  BCIOJy  ONpENeNeHHBIX  (QYHKIMA HW3  THIA,
MPEJICTABICHHOTO MEPBBIM BBIPAXKEHUEM type_expr, B THI, TPEACTABICHHbBIN
BTOPBIM BBIPAKEHUEM type_expr. ODTOT THUI COAEPXKUT T€ (PYHKIUH,
MpUHAJIEKAIME TUITY:

type_expr; > opt-access_desc-string type_expr;

KOTOpBIE YJOBJIETBOPSAIOT CIEIYIOUIEMY OIPAHMYEHHUIO: JJIA JH000M Takoi
¢ynkuuu f u s mr000ro X, MPUHAMICKAIIETO THUITY, MPEICTABICHHOMY
NIEPBBIM BBIpDQXXEHUEM  type_expr, sbdexT  OoT  HpUMEHEHHS
GyHKIMOHATBHOTO BhIpaKeHHs f(X) B JIIOOOM COCTOSIHUM MPEICTABIISCT
co00 cXOASAIUICS MPOIECC.



5.9. Hoarunsl (Subtype Expressions)

CHHTaKCHC.

subtype_expr ::=
{| single_typing pure-restriction |}

Konreker u nmpaBuia BuaumocTu. KoHTEKCTOM yKazaHus Tuna single_typing
SIBJISIETCS OTPaHUYCHUE restriction.

KonTtekcTHbie yciaoBusi. OrpaHudeHue restriction JOHKHO OBITh MPEACTABIATH
c000i1 YUCTOE BBIPAKECHHE.

ATpuOyTBHl. MaKCUMaNbHBIM THUIIOM BBIpaXEHUs subtype_expr sBisieTCA
MaKCUMAJIBHBIN TUII BXOJAILET0 B 3TO BBIPAXKECHUE YKa3aHUs TUIIA single_typing.
CemanTnka. BelpaxxeHue subtype_expr NpeicTaBiseT MOATHII THUIA, 33JaHHOTO
yKazaHueM Tuna single_typing. JlaHHBIA TOATUI COAEPXKUT JI0OOE€ 3HAYEHHUE,
COXpaHsIoIIee HCTUHHOCTh OTPAaHUYEHUS restriction BO BCEX COCTOSAHUAX, IIPH DTOM
BBIYUCJICHUE  OIPAHUYEHUSA  IPOU3BOAMUTCA B  KOHTEKCTE  OIPEIEIICHUH,
II0JIy4a€MBbIX IIYTEM COIIOCTaBJIEHHUS YKA3aHHOI'O 3HA4YE€HUS CO CBSI3LIBAHUEM,
TaK)K€ IIPEACTABICHHBIM B YKa3aHUU THUIIA Single_typing.

5.10. TunoBoe BbIpa:kenne B ckookax (Bracketed Type Expressions)

CHuHTaKCHC.

bracketed_type_expr ::=
(type_expr)

ATpuOyTBI. MakcuMalibHBIM THUIIOM BBIpOKEHUS bracketed_type expr sBIsIeTCA
MaKCUMAaJIbHBIN TUIT BXOJAIIETO B HETO BBIPAKECHUS type_expr.

CemanTuka. BreipaxkeHue bracketed_type expr mpeacTaBisieT TOT K€ THII, 4TO U
TUIIOBOE BBIPpAXKEHUE type_expr.

5.11. Omucanms gocryna (Access Descriptions)

CuHTaKCHC.

access_desc ::=
access_mode access-list

access_mode ::=
read |
write |
in |
out

access ;=
variable_or_channel-name |
enumerated_access |

completed_access |
comprehended_access
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enumerated_access ::
{ opt-access-list }

completed_access ::=
any

comprehended_access ::=
{ access | pure-set_limitation }

Tepmunosorus. Onucanue cmamuyecko2o 00Cmyna no 4meHuro TPEICTABISET
co00i HEKOTOPOE MHOXKECTBO MEPEeMEHHBIX. Onucanue cmamuiyeckoeo 00Cmyna
no 3anucu TaKXe TPENCTaBIsAeT COOOW HEKOTOPOE MHOMXECTBO NEPEMEHHBIX.
Onucanue cmamuueckoeo 00cmyna Hno 6600y TaK Ke, KaK onucauue
cmamuyecko20 00Cmyna no 8vi800)y MPEJICTABISAET COO0N HEKOTOPOE MHOMXKECTBO
KaHAJIOB.
Cmamuyeckutl 00cmyn — 3TO MHOXECTBO MEPEMEHHBIX HJIA MHOKECTBO KaHAJIOB.
Konreker m mnpaBmiaa BuammocTu. B koHcTpykumm comprehended_access
KOHTEKCT OTpaHUYEHUS Set_limitation paciuupseTcss 10 KOHCTPYKIIUHU access.
KonrtekcTHble ycjoBuss. Ecii 3HaueHMEM METaNepEeMEHHOM access SBISIETCA
AMs name, 3TO UM JOJDKHO MPEACTABIATE:
® [ICPEMEHHYIO, €CJIIM OHO TMOSABJIAETCS B CHUCKE access-list omnucanus
access_desc cO 3Ha4YeHUAMM read WJIM write B Ka4eCTBE pPEXUMa JI0CTyIa
access_mode;
® [KaHall, €ClIi OHO IOABIIIETCA B CIIUCKE access-list onrcanus access_desc co

3HAYECHUSMH in WA Out B KQYECTBE peKUMa JOCTYyIIa access_mode.
Bxopsmee B koHCTpykimuio comprehended_access orpanuueHue set_limitation
JIOJDKHO TIPECTABIISTh COOOM YUCTOE BhIpaKEHUE.
ATpu0yThl. C onucanusaMu opt-access_desc-string 1 access_desc CBA3aHbI YETHIPE
OIMCAaHUS CTaTUYECKOIr0 JOCTyMa: OMUCAHUE CTATUYECKOIrO JOCTyMa IO YTEHUIO,
OIMCAaHUE CTATUYECKOTO AOCTYIA 110 3alIUCH, OIIMCAHUE CTATUYECKOrO JOCTYIA I10
BBOJIY U OIMCAHUE CTATUYECKOIr'O JIOCTYIIA 110 BEIBOAY.
JIns mycTod CTpokM onucaHusa nil-access_desc-string ONMHCAHUE CTATHYECKOTO
JIOCTyIA 10 YTEHUIO, 3aIIUCH, BBOAY U BBIBOAY SBJISAIOTCS IIYCTBIMH.
Jns cTpokm access_desc-string ONUCAHUE CTAaTUYECKOTO JOCTYINa II0 YTEHHIO
MPEACTABISIET COO0M 0OBETMHEHHE OMMCAHUN CTATUYECKOTO JOCTYIa MO YTCHHUIO
BCEX BXOJSIIMX B JIAaHHYIO CTPOKY OIMCAaHMI access_desc. AHAJIOTUYHO st
ONMCAHUM JTOCTYIIA MO 3alMCH, BBOAY U BBIBOAY.
Jns onucanus access_desc ¢ peXUMOM JOCTyna read ONUCAHUE CTATUYECKOIO
JOCTyla TI0 YTEHUI0 pPaBHO OOBEAMHEHUIO CTATUYECKUX JOCTYMOB €ro
COCTaBJIAIOIMX access, TOrjJa Kak €ro OIMMCAHUSA CTAaTUYECKOro AOCTymna I10
3allUCH, BBOJly M BBIBOJy NYCThl. AHAJOTMYHO JJisi OMMCaHHs access_desc C
PEKUMOM JI0CTyna in win out. I onucanus access_desc ¢ peXKUMOM JI0CTyIIa
write OMUCaHMS CTAaTMYECKOro JOCTYINa IO YTEHWIO W 0 3aluch 00a paBHBI
O00BEIMHEHUIO CTATUYECKHUX JOCTYIIOB €r0 COCTABISIONIMX access, TOrJa Kak ero
OIIMCAHMSA CTATUYECKOTO JOCTYIA 10 BBOAY U BBIBOAY IIYCTHI.
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C Kaxmol KOHCTPYKUMEH access AacCOUMUPYETCS HEKOTOPBIM CTaTHYEeCKUUI
JIOCTYIL.
JIiss ¥UMeHM name, TPEACTABISAIONIETO COOOW HEKOTOPBIH HICHTU(PHUKATOD,
CTATUYECKUM JIOCTYIIOM SIBJISETCA MHOXKECTBO, KOTOPOE COAEPKUT B KayeCTBE
CBOCI0 EIUHCTBEHHOI'O DJIEMEHTA IIEPEMEHHYIO WIIM KaHaj, IPEIACTABICHHYIO
JAHHBIM UJIEHTU(DUKATOPOM.
CratudyeckuMm JOCTYIIOM TEPEYHCICHHUsT enumerated_access SBIISIETCS IIyCTOE
MHOXECTBO B CJIydae OTCYTCTBHUSA COCTAaBIIAIOIIMX €ro JJIEMEHTOB access, B
OPOTUBHOM CJy4yae CTAaTHYECKUU JOCTYIl TMEPEUUCIICHUS MPEACTaBISIET COOOM
00beIMHEHNE CTATUYECKUX JIOCTYTOB BXOASIIMX B HETO KOHCTPYKIIUNA access.
CratudyeckuMm JIOCTYIIOM KOHCTPYKIMU completed_access Bujaa any SIBISETCS
MHO>KECTBO BCEX MEPEMEHHBIX WJIM KaHAJIOB, KOTOPHIE OMPEACIICHBI B OkaiiiemM
00BEMITIONIEM JIaHHYIO0 KOHCTPYKIIMIO KJIACCOBOM BBIPAKEHUM WM KOTOPBIC
MOTJIH OBITh ONPEACIICHBI B JIIOOOM PACIIMPEHUH 3TOTO KJIACCOBOT'O BBIPAYKECHUSI.
CraTtrueckuM  JIOCTYIIOM  KOHCTPYKIMM  comprehended_access  sIBIISIETCA
CTaTUYECKUM JOCTYI BXOJAIICH B HEE KOHCTPYKIIUH acCess.
CemanTuka. Onucanusi goctyna access_desc B BhIpaKE€HUU (YHKIHOHAJIBLHOTO
TUTIAa  OTPAaHUYMBAIOT MHOXKECTBO  (DYHKIMH, TpEJCTaBICHHOE JaHHBIM
BBIpA)KEHUEM, IIYTEM YCTAHOBJICHUS, KaK U K KaKUM IIEPEMEHHBIM U KaHajlaM
MOJKET OCYLIECTBIIATHCA JOCTYII.
Onucanust goctymna opt-access_desc-string U access_desc MPEACTABISIOT YEThIPE
MHO>KECTBA [IEPEMEHHBIX U KaHAJIOB:
® MHOXECTBO IEPEMEHHBIX C PEKUMOM JIOCTyNa access_mode paBHbIM read,
13 KOTOPBIX MOXKET OCYIIECTBIATHCS YTEHUE, — MHOYECTBO UTEHHUS;
® MHOXECTBO MEPEMEHHBIX C PEKUMOM JOCTyIIa access_mode paBHBIM write,
B KOTOPBIE MOKET OCYIIECTBISATHCA 3aMUCh (T.€. OHM MOTYT U3MEHSTHCA 3a
CYET MPHUCBAWBAHUS), — MHOXECTBO 3aMKCH; MEPEMEHHBIE C PEKUMOM
JIOCTyHa Write aBTOMaTHYECKA UMEIOT PEXKUM JOCTYIIa read;
® MHOXECTBO KAaHAJIIOB C PEXUMOM JIOCTyIla access_mode paBHBIM in, MO
KOTOPBIM MOKET OCYILIECTBIATHCA BBOJ, — MHOKECTBO BBOJA;
® MHOXECTBO KAaHAJIOB C PEXKMMOM JOCTyIAa access_mode paBHBIM Out, MO
KOTOPBIM MOKET OCYILECTBIISATHCS BBIBOJI, — MHOYECTBO BBIBOJIA.
Jlma mycToi cTpoku onucanus nil-access_desc-string MHOKECTBA UTEHUS, 3AIIUCH,
BBOJIa U BBIBOJA SABJISIOTCS IIyCTHIMU.
Jlnst  ctpoku  access_desc-string MHOXKECTBO YTEHHS TPEICTaBIsieT coOoi
o0beIMHEHNE MHOYKECTB UTCHHSI BCEX COCTABIISIONIMX €€ OMHCaHuil access_desc.
AHAJIOTUYHOE YTBEPKAECHUE CHPABEIJIMBO MJII MHOXKECTB 3alKCH, BBOJAA U
BBIBO/IA.
Jlns onrcaHus access_desc € PEKUMOM JOCTyna read MHOXECTBO YTECHHS PABHO
00BbEIMHEHUI0O MHOYKECTB BCEX COCTABIIAIONIUX €ro KOHCTPYKLMM access, Toraa
KaK €ro MHOKECTBA 3aIMCH, BBOJAA U BBIBOJA MYCThl. AHAJIOTUYHO JJIs1 ONTUCAHUS
access_desc ¢ pe)XMMOM JO0CTYIIa in Wiy out.
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Jlns onmcaHus access_desC C pEKMMOM JOCTyna Write MHOXKECTBO UYTEHHS U
MHOXXECTBO 3aIllUCH PaBHbl OOBEAMHEHUI0O MHOMXECTB BCEX COCTABJISIOLIMX €ro
KOHCTPYKIIMH access, TOrja Kak €ro MHOKECTBA BBOJIa U BbIBOJIA ITYCTHI.
KoncTpyknus access mpeacTaBisieT HEKOTOPOE MHOXKECTBO IEPEMEHHBIX WU
KaHaJoB.

MHOXeCTBO, IpPEACTABICHHOE HMMEHEM hame, CONEPKUT B KayeCTBE CBOETO
€IUHCTBEHHOTI'O DJIEMEHTA IIEPEMEHHYIO UM KaHAJI C TaHHBIM UMEHEM.
MHOXeCTBO, NPEACTABICHHOE IIEPEUUCICHUEM enumerated_access, SBIIIETCSA
IIyCTBIM B CIly4a€ OTCYTCTBUS COCTaBJIIOIIMX JTO IEPEUYUCICHUE DJIEMEHTOB
access, B IIPOTUBHOM CJIy4a€ OHO IPEACTaBISET cO00M 00OBEAMHEHNE MHOXKECTB
COCTaBIIIOLIUX TAHHOE MEPEUYNCIICHUE KOHCTPYKIIUM access.

MHOK€ECTBOM, TMPEACTAaBICHHBIM KOHCTPYKIHEN completed_access Buaa any,
SIBIIIETCSI MHOXKECTBO BCEX IEPEMEHHBIX WIM KaHAJI0B, KOTOPBIE OIPEIEIICHBI B
OyKaiimeM OO0BbEMITIOIIEM JTAHHYI0 KOHCTPYKIHMIO KJIACCOBOM BBIPAKEHUHU WM
KOTOpPbIE MOIVIA OBITh ONpENeNieHbl B JIFOOOM PAaCHIMPEHHH 3TOr0 KJIACCOBOIO
BBIPaKEHU.

Konctpykuuss ~ comprehended_access  mpencraBiisieT  coOoOd  cienyroliee
MHOXECTBO. [Jlmd Kaxaou MOAENIM U3 MHOXKECTBA MOJECNEH, 3aJaHHOIOo
orpaHMYeHHEM Set_limitation, COCTaBIJIAIOIIAS access IMPEACTaBIIET HEKOTOPOE
KOHKpPETHOE€ MHOecTBO. OOBEIMHEHHE BCEX TaKUX MHOXKECTB U 00paszyeT
HMCKOMO€E MHOYECTBO.

6. Value Expressions (BeipaskeHmusi)
6.1. O0mme 3ameyanust

CHHTaKCHC.

value_expr ::=
value_literal |
value_or_variable-name
pre_name |
basic_expr |
product_expr |
set_expr |
list_expr |
map_expr |
function_expr |
application_expr |
quantified_expr |
equivalence_expr |
post_expr |
disambiguation_expr |
bracketed_expr |
infix_expr |
prefix_expr |
comprehended_expr |
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initialise_expr |
assignment_expr |
input_expr
output_expr |
structured_expr

Tepmunonorusi. Broipaxenue value_expr guiuucisemcs (6vinoansemcs) B

KOHTEKCT€ HEKOTOpPOro Habopa OmpeleleHUH U B HEKOTOPOM COCTOSIHUU.

Nuorna  ucmonb3yeTcss  TEPMHUHOJIOTHS, UYTO  BbIpaxkeHue  value_expr

BBIUMCIIIETCS ‘B HEKOTOpoM  moxaenu’  (UMesi B BUAY  MOJEIb,

yIIOBJIETBOPSIONIYIO 3a/IaHHBIM ONPENENICHUsAM) U B HEKOTOPOM COCTOSIHHH.

YacTo roBopsT, YTO BBIpaKEHHUE value_expr BBIUUCISAETCSA, HE YINOMUHAs MPH

TOM Kakoro-iubo KOHKPETHOrO Habopa OIpeneieHui WM KakKoro-iuoo

KOHKPETHOrO  cocTosiHMs. OpHako Takue COKpalleHUsi MOTyT ObITh

HCIIOJIb30BaHbl TOJIBKO B TE€X CHUTYyalMsX, KOIJa COOTBETCTBYIOIIMI HaOOp

ONpENEICHU WM COCTOSIHUE OJIHO3HAYHBIM 00pa3zoM 3aJal0Tcsl KOHTEKCTOM

U3JI0KEHUS, U, CIEJOBATENbHO, MOJO0HBIE COKPALIEHUsI HE MOTYT IIPUBECTH K

MyTaHULE.

Pesynomupyrowee osoeticmeue (effect) Beipaxkenus value_expr Ha HEKOTOPOE

COCTOSIHHE 3aKJIOYaeTCs B BBIYMCICHMHM J3TOIO BBIPDAKEHHS B JIaHHOM

COCTOSIHHH, ITOCJIE YETO OHO MOXKET:
® BEpPHYTb HEKOTOPOE 3HAYCHUE;
® [IPOM3BECTH JOCTYII K IEPEMEHHBIM IIyTEM UYTEHUS WUJIU 3aINCH;
® [IPEeAJIOKUTH MPOU3BECTH HOCTYI K KaHajlaM JJis BBOJIA UJIU BBIBOJIA.

bonee ¢dopmanbHO pe3yiabTUpPYIOIIEE BO3JACHCTBUE BBbIpAXKEHUs Vvalue_expr Ha
HEKOTOPOE COCTOSTHUE COCTOUT B TOM, YTOOBI BBINOJHUTH OJHO W3 CIEAYIOLIUX
JICUCTBUU:

1. BO3MOXHO, 1OCJIE U3MEHEHUS TAaHHOTO COCTOSIHUS 3a8epuitimbCsi BO3BPATOM
HEKOTOPOTO 3HAYECHUS;

2. BO3MOXKHO, IIOCJI€ HM3MEHEHHs JAHHOTO COCTOSIHHSL — Mpeonodcumy
ocywecmeums 3aumooelicmeue MyTeM OXUIAHMS BBOJA W3 KaHaia WIU
BBIBOJA B KaHal M NPOJOJDKUTBCA C JAIbHEHIIMM PpPe3yJbTUPYIOIIHUM
BO3JICHICTBUEM;

3. pa3pemuTh BHEIIHUN BBIOOp Mexay 3¢dexTamu, MOANAJAIOMIUMUA MO
kareropuu | wnm 2;

4. nonacmv 6 mynuxko8yio cumyayuro myTeM OCTaHOBa (B TaKOM ciiy4ae 0o
BHEIIHUN BBIOOP MEXAY YKa3aHHBIM 3(PPEKTOM U HEKOTOPHIM JAPYTUM
CBOAMTCS K ’TOMY caMOMy Jipyromy 3 dexry);

5. paspenuTh BHYTPEHHHM BBIOOp MEXTy d(dexramu, MoAmaaaromMMH O/
Kateropuu 3 wi 4;

6. paszoiimuce TMyTEM TPOMODKCHHS BBIYHCICHUS O€3 3aBeplicHus, 0e3
MPEJIOKEHUST OCYIIECTBUTh B3aUMOJICHCTBUE M 0€3 TYNMUKOBOM CHUTyaluu
(B TakoM citydae Jit000# BHEIIHHUIA WJIM BHYTPEHHUN BBIOOP MEXIY JaHHBIM
pPE3yNbTUPYIOLIUM  BO3JICHCTBHEM U  KAKUM-IMOO  JIPYTHM  TaKxke
pacxoauTcs).

47



PesynbTupyromee BO3IEHCTBUE SIBISETCS HeOemepMUHUPOBAHHBIM, €CIA OHO
JOMYCKAaeT BHYTPEHHUH  BBIOOp MEXAY JAPYTUMHU  PE3yJIbTUPYIOIIUMU
BO3JCHCTBUSIMU. B  Mom0OHBIX 0OCTOSTENBCTBAX, B YAaCTHOCTH, MOKET
CYLIECTBOBATh 0OJ€e OJHOTO 3HAYCHHSI, KOTOPOE MOXKET BEPHYTh BBIpAKEHUE, U
0oJiee OJTHOTO M3MEHEHMSI COCTOSHUS, KOTOPOE MOKET JOCTUraThbCi IPU €ro
BBIYHCIICHUU.
Bbynem roBoputh, 4TO pe3yNbTUPYIOIIEE BO3ACHCTBUE BhIpaXKEHUs value_expr Ha
HEKOTOPOE COCTOSIHUE CXOOUMCsL, €CITU BBITIOJHEHBI CIIETYIOIINE YCIOBUS:
® OTO pPE3YJNbTUPYIOLIEE BO3ACHCTBUE HE pa3peliaeT BHYTPEHHHUH BBIOOP
MEXAYy KaKUM-IHOO pe3yJbTHPYIOMIMM BO3JACHCTBHEM U TYIHKOBOU
cutyanuei (T.e., B YaCTHOCTH, OHO HE MOKET PaCXOIUTHbCS WIH OBITh
TYIIUKOM);
® 95TO pE3yJbTUPYIOIIEE BO3JCUCTBUE HE pa3peliacT BHYTPEHHUN BBIOOP
MEXAY KaKUM-IUO0O PE3yNbTHUPYIOIUM BO3JECHCTBUEM U HEKUM JIPYTUM
PE3yJIBTUPYIOLUM BO3ACHCTBUEM, 3aBEpUIAIOIIMMCS 0€3 MpPeIoKEHUS
B3aUMOJEUCTBUS (ITI03TOMY, B YACTHOCTH, €CJIM OHO MOXKET 3aBEPILIUTHCS, TO
OHO 3aBEpIIAETCs, U MPU 3TOM CYLIECTBYET €IMHCTBEHHOE BO3BpaIlacMOe
3HaY€HHUE U JOCTUTAETCS €AUHCTBEHHOE U3MEHEHUE COCTOSIHUS).
Ecnu B BeIpakeHue value_expr BXOJUT HECKOJIBKO COCTABIISIONINX €TO BHIPAKEHUHN
value_expr, TO J0JDKEH OBITh YCTAHOBJICH MOPSAIOK MX BBIYMCICHUS; OOBIYHO OHU
BBIYHCTISIOTCS clieBa HampaBo. [lOpsSAoK BBIUMCICHHA MMEET 3HAYCHHE B TEX
ClIydasix, KOT/Ia COCTaBISIOLINE BBIpAKEHUS value_expr TMPOU3BOAST 3alUCh B
MEPEeMEHHbIE, B3aUMOJICHCTBYIOT MO KaHajlaM WM TMONaJaloT B TYHMHUKOBYIO
CUTYAIIHIO.
Bripaxxenue value_expr cmamuuecku npouzeooum umeHue (u3) TEPEMEHHBIX
CBOETO OMHMCAHUS CTATMYECKOTO JOCTyNa IO YTCHWIO, CMAamuyecKu npou3eooum
3anucb 6 TIEPEeMEHHbIE CBOETO ONUCAHUS CTATUYECKOTO JOCTyIa IO 3aIluCH,
cmamu4ecky Npou3eoo0um 6600 U3 KAHAJIOB CBOEr0 OMNHMCAHMSI CTAaTUYECKOTO
JOCTYTIA 110 BBOJY U Camuy4ecky npou3eoo0um 661800 6 KaHAJIbl CBOETO ONHCAHUS
CTaTMYECKOTO JIOCTYIIA O BBIBOJLY.
Boipaxxenue value_expr cmamuuecku npou3gooum O00Cmyn K NepeMeHHOuU
(cmamuyecku obpawaemcs K nepemeHHoll), €ciii OHO CTaTUYECKH TMPOU3BOJIUT
YTeHHE WJIM 3aliCh B 3Ty TEpEeMEHHYI0. Bripaxenwe value_expr cmamuuecku
npouzeooum O00CmMyn K KaHaliy (cmamudecku obpawaemcs K KaHauy), €Cilid OHO
CTaTHMYECKU TIPOU3BOIUT BBOJI MJIA BBIBOJI TIO STOMY KaHAIYy.
Breipakenue value_expr Ha3bIBaeTCA YUCMbIM, €CIA OHO HE TMPOU3BOJIUT
CTaTHYECKHU JOCTYMAa K KaKOW-TNO0 TIepeMEHHON MJTH KaHAaITy.
Bripakenue value_expr HasbiBaetcs read-only (oocmynuvim monvko onsi umenust),
€CJId OHO HE MPOM3BOAMT CTATHMYECKU 3aMHUCh B KaKylO-JIMOO MEPEMEHHYIO M He
MPOU3BOJUT CTATUYECKH TOCTYI K KaKOMY-JTMOO KaHaTy.
[Ipenmnonoxum, UMeeTcs OJHO3HAUYHOE MOTEHILMAIbHOE MpUBEACHUE (CM. pa3aen
5.1.) tuna t; x Tuny tp, T.e. TN t; npuBoaMM K Tumy t. Torga, ecnu HEKOTOpoOE
BBIpOKEHHE MMEET MaKCHUMalbHBI TN 1t M BCTpedyaeTcs B KOHTEKCTE,
TpeOyromKUM YTOObI OHO HMMEJII0 MaKCUMalbHBIA TUN t, MOATUIOM KOTOPOTO
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ABJISIETCS TUM 1o, TOBOPAT, YTO UMEET MECTO HesigHOoe npusedeHue tuna t; k tumy tp,
MPEACTABISIIONIEE COOOM MPUMEHEHHE YKA3aHHOTO MOTEHIMAIBHOIO NPHUBEACHUS
(u3 1, K ty) K JTaHHOMY BBIPQXXECHUIO. 3aMETHM, YTO B JIAaHHBIX OOCTOATENIHCTBAX t;
MEHbIIIE WM paBeH t, M03TOMy HESBHOE NPHUBEACHUE THUIOB (KOTOPOE MOMKET
OPEICTaBIATh COOOM NPUMEHEHUE TOXKIECTBEHHOM (DYHKLIMH) HMEET MECTO
BCSAKHMI pa3, KOrJja KOHTEKCTHOE YCJIOBHE TpeOyeT, YTOObl MAaKCUMAaJIbHBIM THI
BbIp@XEHUsI ObUI MEHbLIE WIM paBeH Japyroro Tumna. [lomoOHoe HesBHOE
IPUBEJICHUE TUIIA UMEET MECTO U JUIsl 00pa3uoB (cm. pazaen 9.1.).
AHanornyHo, eciu:

® MAaKCUMAaJbHBIN TUII ] IPUBOAUM K MAaKCUMaJIbHOMY THUILY Iy,
MAaKCHMAJIBHBIM THI {3 MPUBOAMM K MAKCHUMAJIIBHOMY THILY {4,
t; ¥ t3 HE UMEIOT HAUMEHBIIEN BEPXHEN TPAHULBI,
t, 1 t, UMEIOT HAaMMEHBIIYIO BEPXHIOKO IpaHuny t,
JIBA BBIPAXEHUS TUIIOB t; M l3 COOTBETCTBEHHO BCTPEYAOTCA B KOHTEKCTE,
KOTOpbIN TpeOyeT, YTOObI OHU UMENIM HAUMEHBIIYIO BEPXHIOIO TPAHHUILY.
Torma roBopsT, 4YTO UMEIOT MECTO HESIBHBIC NPUBEACHUS TUIIOB YKa3aHHBIX JIBYX
BhIpakeHHil ) K t, u t3 k 4 cooTBeTcTBEHHO. JTa (HOPMYIUPOBKA MOXKET OBITh
00o011eHa /17151 Habopa MPOU3BOIBHOIO KOJIMYECTBA BBIPAKEHUH.
KonrtekcTHbie yciaoBusi. HesBHble mpuBeAeHHMs THUIOB JOJKHBI  OBITh
OJIHO3HAYHBIMU.
KoHTekcTHO-3aBHCHMBIE pacuMpenusi. BeipakeHune, U1 KOTOPOro CyIECTBYET
HESIBHOE NPUBEJICHUE THUIIOB, HE SIBIAIONIEECS TOXKIECTBEHHOW (yHKIuEH,
npeacTaBisieT coOOMl  KpaTKyl0 3aluCh BBIPAXKEHMS, MOJYUYEHHOTO IyTeM
IIPUMEHEHUS JAHHOTO IIPUBEICHUS TUIIOB.
Atpudyrel. C  BpIpake€HMEM  value_expr  acCOUMHUPYETCd  HEKOTOPBIN
MaKCUMaJbHBIA TUI (TAKOW, YTO €CIIM BBIPAKEHHE value_expr 3aBepIlaercs, TO €ro
3HAUYEHHUE TMPUHAJICKUT HTOMY MaKCUMalbHOMY TuUIy). C  BbIpaXeHHEM
value_expr CBSI3aHbl TAK)KE YETHIPE ONHUCAHUSA CTATHYECKOTO JOCTYIA: OMUCAHUE
CTaTUYECKOr0 JOCTYIIA MO YTEHHIO, OIMMCAHUE CTATUYECKOIO OCTYIA IO 3aIHUCH,
ONMCAHNUE CTATUYECKOTO IOCTYIA 10 BBOAY M ONMHUCAHUE CTATUYECKOTO JOCTYIA 1O
BBIBOAY. OTH OIACAaHHUA CTAaTUYECKOTO JIOCTyNa TAaKOBbI, YTO BBIPAXKECHUE
value_expr CTaTUYECKM NPOU3BOAUT UYTEHUE HEKOTOPOM IIEPEMEHHOM, €CIu
pe3yJAbTHUPYIOLIEE  BO3ACUCTBHE  JAHHOI'O  BBIPAKECHUSA  3aKIIOYAECTCS B
IIOTEHUIHAIIBHOM YTE€HHMM 3TOM IIEPEMEHHOW, aHAJIOTMYHO JUIS 3allMCH, BBOJA W
BBIBO/JIA.
JIns  KaxOaouM KOHKPETHOW PAa3sHOBHUIHOCTH BBIPDAXEHHUS value_expr HUXKE
OIPENENIEHBI COOTBETCTBYIOIME MAKCUMAJIBbHBIE TUIIBI U ONMCAHMS CTaTUYECKOIO
JOCTYTIA.
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6.2. JIutepaan! (Value Literals)

CHHTaKCHC.

value_literal ::=
unit_literal |
bool_literal |
int_literal |
real_literal |
text_literal |
char_literal

unit_literal ::=

0

bool_literal ::=
true |
false

3HaueHUEeM MeTalepeMeHHO int_literal siBisieTcst J1r00ast HemycTasi cTpoka 1udp.
3HaueHUEeM MeTarepeMeHHOH real_literal sSIBIAIOTCS BE HEMYCThIE CTPOKU IUQp,
pa3ielIcHHbIE NIECTUYHOM TOYKOW. MetanepeMeHHas text_literal mpeacTtaBiser
co00l TekcT (BO3MOXKHO, MYCTOM) B JBOMHBIX KaBbIYKAX. 3HAYECHHEM
MeTanepeMeHHoi char_literal sBnsieTcss mrob6oi momyctumblii B RSL cumBom,
B3SITHIN B arioCTPOdBHI.

ATpuOyTBI. MakcuManbHBIM THIIOM unit_literal ssBisieTcs Unit.

MakcuManbHbIM THIIOM bool_literal siBiasieTcst Bool.

MakcuManbHBIM THIOM int_literal siBysieTcs Int.

MakcuManbHbIM THIIOM real_literal siBiisiercs Real.

MakcuManbHBIM TAIIOM text_literal siBiseTcst Char®.

MakcuManbHbIM THIOM char_literal siBiisiercs Char.

Bripaxkenue value_literal He TPOU3BOIUT CTATUYECKU JIOCTYNMAa K KaKUM-JIHMOO
IIEPEMEHHBIM WM KaHaJIaM.

CemanTuka. PesynbTHpyroniee  BO3JACHCTBHE — BbIpaxkeHus  value_literal
3aKJIFOYAETCST B BO3BpPAIlCHUM 3HAYECHUSA, MPEACTABICHHOTO  YKa3aHHBIM
JIATEPAITIOM.

TekcToBbIi aUTEpal BUaa "' ... Cn
BBIPaXXEHU (C1 ..., Cn).

"

NPEACTaBISICT COO0M COKpAIEHHYIO 3alHCh

6.3. Umena

KonrekcTHbie yciaoBusi. st BeIpakeHUs value_expr, SBIISIOIIETOCS WMEHEM
name, 3TO UMS JOJKHO MPEACTABIATH KaKOe-TH00 3HAUCHHUE WITH TICPEMCHHYIO.
ATpuOyTBI. MakcuManbHbIN TUII UMEHU Name orpeseseH B paznaene 10.

Nmst name, mipencTaBisioiee HEKOTOPOE 3HAUCHUE, HE TPOU3BOJUT CTATUUYECKU
J0CTyTa K KaKUM-JTH0O0 TIepeMEHHBIM MM KaHamaMm. MiMs name, mpencraBisitoniee
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MEePEMEHHYI0, CTATUYECKH MPOU3BOAUT YTCHHUE M3 dTOW MEPEMEHHOW U HE MMEET
APYTroOro CTaTUYECKOTO JOCTYTIA.
Cemanrtuka. Cum. pazaen 10.

6.4. Ilpex-umena (Pre-names)

CHHTaKCHC.

pre_name ::=
variable-name”

Konreker M mnpaBuina sBuamMoctH. Ecou B OmmkaiiieM  oObeMITIOIEM
MOCTYCJIOBUU MPUCYTCTBYIOT KaKue-I1100 ONpe/IeleHNs] JOKAIbHBIX EPEMEHHBIX,
OHM HE BUJIMMBI B JAaHHOM UMEHHU nhame.

KonTekcTHble yciaoBusi. BelpaxkeHue pre_name JOJDKHO IOSBISATHCS BHYTPHU
IIOCTYCJIOBHUSL.

NmMs name 1OJDKHO IPEACTABISATh HEKOTOPYIO MIEPEMEHHYIO.

ATpuOyTHI. MakCUMalbHBIM TUIIOM MUMEHH pre_name SBISIETCS MAaKCUMAaJIbHBIN
THII BXOJSILETO B 3TO BBIPAXKEHHE UMEHU hame.

BripaxkeHne pre_name CTaTMYECKH NPOU3BOAUT UYTEHHE NEPEMEHHON, KOTOPOE
OHO NPEJCTABIISIET, U HE UMEET APYTOrO CTATHYECKOTO JOCTYTIA.

CemanTuka. BpipaxkeHue pre_name BCTpEYaeTCs BHYTPH IOCTYCIOBUN (CM.
pazaen 6.13.). Pesynbrupyroiiee BO3ACHCTBUE BBIPAXEHUS pre_name COCTOUT B
TOM, YTOOBI BEpPHYTh COZEpKaHUE MEPEMEHHOMN, MTPEICTaBJICHHON UMEHEM name, B
npea-cocrosiHuu (pre-state).

6.5. BbasucHble BbIpaxkenus (Basic Expressions)

CHHTaKCHC.

basic_expr ::=
chaos |
skip |
stop |
swap

ATpuOyThl. MakcumanbHbIM TUIOM  BbIpakeHHs skip  sBusercs  Unit.
MakcuMallbHBIM TUIIOM BbIpak€HUM chaos, stop W swap MOXeT ObITh J0OOM
MaKCUMaJIbHbIN THII.
Bripaxkxenue basic_expr He MPOU3ZBOAUT CTAaTHYECKH JIOCTyNa K KaKUM-JIHOO
MIEPEMEHHBIM WJIM KaHaJIaM.
CemaHTHKA.

e PesynbTHpylollee BO3AEHCTBUE BRIPAXKEHNS chaos pacXOIUTCH.

e PesynbpTHpylOllee BO3JICUCTBHE BBIPAXEHUS SKip  3aKilO4aeTcss B

BO3BpAILICHUY €IUHCTBEHHOI'O 3Ha4YeHUs Thna Unit.
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e Pe3ynapTUpyIOIIMM BO3JCHUCTBUEM BBIPAXKEHUS StOp SIBISIETCS TYHUKOBAs
CUTYaIIUsl.

e Pesynbrupyroniee BO3JEHCTBUE BBIpAXKEHHS Swap HE creuuUImnpyeTcs;
ATO MOXET OBbITh 3aBeplleHHe, IMepexo] B TYNUKOBYIO CHUTYalHIO,
paspenieHue BHYTPEHHETO BHIOOpA UK PAaCXOASIIUKACS MpoIiecC.

6.6. JlexapToBbl npousBeaenusi (Product Expressions)

CHHTAKCHC.

product_expr ::=
(value_expr-list2 )

ATpuOyTbl. MakcuMaJbHBIM  THUIIOM  BBIpaXEHUs  product_expr  BHja
(value_expry, ..., value_expr,) SBIS€TCS AEKapTOBO MpoU3BeAeHUE ty x ... x ty, Tae 1y,
..., [p SBISIOTCI COOTBETCTBEHHO MAaKCHUMAIBHBIMU THUIIAMH BBIPAKEHHUMN
value_expry, ..., value_expry.
Bripaxkenue product_expr CTaTUYECKHA MTPOMU3BOJUT JIOCTYI K TEM NEPEMEHHBIM U
KaHajaM, K KOTOPbIM CTaTHMYECKH OOPAIArOTCS COCTABJISAIONIME €TI0 BBIPAKCHHS
value_expr.
CemanTuka. Pe3ynpTHpyromiee BO3JICHCTBUE BBIpaXEHUS product_expr BHUJA
(value_expry, ..., value_expr,) COCTOMT B BBIYHCJICHHH CJICBa HANpaBO 3HAYCHUU Vi
Ka)XJIOTO COCTAaBJIAIOLIETO BBIPAXEHUs Vvalue_expri, IIOCJIE 4Yero BO3BpallaeTCs
3HaYCHHE JIeKapTOBa Mpou3BeaeHus (Vy, ..., V).

6.7. MHokecTBeHHbIe BbIpaskeHus (Set expressions)

CuHTakcuc.
set_expr ::=
ranged_set_expr |
enumereted_set_expr |
comprehended_set_expr

6.7.1. MuoxecTBa, 3axanubie quana3zonoM (Ranged Set Expressions)

CHHTAKCHC.

ranged_set_expr ::=
{ readonly_integer-value_expr .. readonly_integer-value_expr }

KonTekcTHble ycjaoBus. Bxonsime B JaHHYIO KOHCTPYKIIMIO BBIPaKCHHUS
value_expr OJDKHBI MPEACTaBIAThL co0oit  read-only BelpakeHUss ©  HX
MaKCHUMaJIbHBIN THIT JOJDKEH OBITH Int.

ATpuOyThl. MaKCUManbHBIM THUIIOM BBIpAXEHUS ranged_set_expr sBISIETCS
Int-infset.
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Bripaxxenne ranged_set_expr CTaTMYECKM TMPOU3BOAUT YTEHHE M3  TeEX
MEPEMEHHBIX, U3 KOTOPBIX CTATUYECKHM MPOU3BOASAT UTEHUE COCTABJISIOIIME €r0
BBIPAKEHUS value_expr, © HE UMEET APYroro CTaTUYECKOro J0CTYyIIA.

Cemantuka. PesynpTHpylolllee BO3JACHCTBUE BbIpaxeHus ranged_set_expr
3aKJIFOYAETCS B BO3BPAllCHUM MHOXECTBA IEJbIX YHCEN B JHANa30HE,
OTPAaHUYECHHOM HIWKHEW W BEpXHEW rpaHuuamu. IIpum 3TOM mepBoe BbIpaKEHHE
value_expr BBIYHCIISCTCS M BO3BPAIIACT HIKHIOK TPAHUILY i1, 3aTEM BBIYMCIISACTCS
BTOPOE BBIp@XKCHHME value_expr ¢ BO3BpaIllaeT BEPXHIOK TpaHHUIly .
PesynbTupyroiiee MHOXECTBO COACPIKUT BCE IIeble Yncia | Takue, 4yto Iy <1<y,
Ecmu i; > I, MHOXKECTBO ITyCTO.

6.7.2. MHoxecTBA, 3aaHHbIe NepeuncaeHnueM (Enumerated Set Expressions)

CuHTaKCcuc.

enumerated_set_expr ::=
{ readonly-opt-value_expr-list }

KonTrekcTHble ycaoBusi. Bxoasume B [aHHYI0 KOHCTPYKIUIO BBIPAKECHUS
value_expr TOJKHBI MPEICTaBIATh coboii read-only BeipakeHusl.

MakcuMallbHbIE THUIIBI COCTABJISIOIIMX BBIpAKEHUW value_expr HOJIKHBI HUMETh
HAaMMEHBIIYIO BEPXHIOIO TPAHUILY.

ATpuOyTHI. MakCUMalIbHBIM TUIIOM BBIpaXXEHUsI enumerated_set_expr, UMEIOLIEro
B CBOEM COCTaBe OJIHO WJIK OoJiee BhIpaKeHU value_expr, siBisieTcs t-infset, rae t —
ATO HAaWMEHbINIAs BEPXHSS TPaHUIA MAaKCUMaJbHBIX THUIIOB 3THX COCTaBJISIIOIIUX
BbIpakeHUH value_expr. MakcuMaabHBIM TUIIOM BhIpaXKEHUs enumerated_set_expr,
HE HMEIOIIET0 COCTABJISIONMIMX BbIpaXXeHU value_expr (IIycTO€ MHOXKECTBO),
saBiseTcss  t-infset, tme t — 93TO TUNOBas NEpEMEHHAas, MNPEACTABIAIONIAS
MPOM3BOJIbHBIN MaKCUMaJIbHbBIN THII.

Bripaxkxenne enumerated_set_expr CTaTUYECKU TMPOU3ZBOJAUT UTEHHE U3 TeX
NEPEMEHHBIX, U3 KOTOPBIX CTATUYECKH MPOU3BOMASIT YTEHHUE COCTABIISIOLIUE €T0
BbIpakeHUs value_expr, 1 He UMEET APYroro CTaTUYECKOro A0CTyIa.

Cemantuka. Pe3ynbTUpyromiee BO3ACHCTBHE BbIpaXeHUsI enumerated_set_expr
3aKJIFOYAETCSl B BO3BPAIIEHUH MHOXECTBA SIBHO CHEIU(DUIIMPOBAHHBIX 3HAYCHUH.
[Ipu 3TOM pe3ynbTHUpYIOIEEe BO3/ICUCTBUE BhIpAKEHHS enumerated_set_expr BHUa
{value_expry,..., value_expr,} JOCTHTaeTCs IMyTEM BBIUYMCICHUSA CJ€Ba HAIpPaBO
3HAQYEHUM Vi KaXKIOro COCTaBJSIIONIETO BBIPAKEHHS Vvalue_expr, TMOCJIE Yero
BO3BpAIIlaeTCs 3HAYCHHUE B BUJE MHOXeCTBa {Vi,...,Vn}. Ecnu cnucok value_expr-
list OTCYyTCTBYET, BO3BpAILIAETCS IIyCTOE MHOXKECTBO.
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6.7.3. CoxpallieHHbIe MHOKeCTBeHHbIe BhIpakenust (Comprehended Set
EXxpressions)

CHHTaKCHC.

comprehended_set_expr ::=
{ readonly-value_expr | set_limitation }

set_limitation ::=
typing-list opt-restriction

restriction ::=
* readonly_logical-value_expr

KonrekcTHO-He3aBucuMBbIe pacmupenus. [lycroe orpanmdenue nil-restriction
MPEJCTABIIAECT COOOM COKpallleHUE OrpaHUYCHUS ‘® true’,

Orpannyenue ‘e value_expr’ SBJISIETCS COKPAIIEHHOW 3allMCBIO OTPaHUYEHUs ‘°
value_expr = true’.

Konteker m mnpaBuia BuauMocTu. B BbelpaxkeHuum comprehended_set_expr
KOHTEKCT OrpaHMYEHHsA set_limitation pacmmpsieTcss OO0 BBIpaXEHHUA value_expr,
BXOJAIIET0 B COCTaB JaHHOI'O BBIPAKEHUS.

HenocpencTBeHHBIM KOHTEKCTOM KOHCTPYKUMM typing, BXOIAIIUX B COCTaB
orpaHu4eHus set_limitation, BJISIETCA OrpaHUYEHUE restriction, BXOISAIIEE B TOT XK€
COCTaB.

KonTekcTHble ycaoBusi. Bxopsiee B coctaB BeipaxeHus: comprehended_set_expr
BBIpaKEHUE value_expr J0JDKHO MPEICTaBIsATh co0oit read-only BeipaxeHue.
Bxonsmee B cocraB orpaHudeHusl restriction BBIpaXKEHUE value_expr TOJKHO
npeacTaBiIsTh coboi read-only BeIpaskeHHE W €ro MaKCHUMAJIbHBIM THIT JIOJDKEH
ObITH Bool.

ATpuOyTbl. MakcuMagbHBIM TUIOM  BBIpaXKEHUA comprehended_set_expr
aBusercs t-infset, rme t — 3TO0 MakCMMaJIbHBIA THUIl BXOISILIETO B €r0 COCTaB
BBIpaXKE€HU value_expr.

Bripaxxenne comprehended_set _expr CTaTHYECKHM IPOU3BOAUT JOCTYII K TEM
NEPEeMEHHBIM M KaHaJlaM, K KOTOPBIM CTaTHYECKH OOPaIaloTCs COCTABIISIIONIUE
€ro BeIpaXEHHUE value_expr 1 orpaHu4deHue set_limitation.

KoncTpyknus set_limitation, B KOTOpOil NpPUCYTCTBYET OTPAaHUYEHHE restriction,
CTAaTUYECKU MPOU3BOAUT JOCTYII K TEM IEPEMEHHBIM M KaHajlaM, K KOTOPBbIM
CTaTU4YeCKHu oOpalaeTcsi JaHHOE OrpaHUYeHUE restriction.

OrpannueHnue restriction CTaTUYECKH MPOU3BOJIUT YTEHUE U3 TEX MEPEMEHHBIX, U3
KOTOPBIX CTAaTUYECKA MPOM3BOAUT UTECHHUE BXOMMAIIEE B €r0 COCTAB BBIPAKECHUE
value_expr, ¥ HE UMEET IPYroro CTaTHYEeCKOro JOCTyna.

CemanTtuka. Pe3ynbTHpyloliee Bo3JeCTBUE BbIpaxkeHUs: comprehended_set_expr
3aKJIFOYAacTCs B BO3BpALEHUM MHOXKECTBA, JJIEMEHTBI KOTOPOTO IIOJYYarOTCs
IIyTEM BBIYMCIICHUSA BBIPAXKEHUS value_expr BO BCEX MOJEIAX, YAOBIETBOPSAIOIINX
3aIaHHOMY OTIPaHUYEHHUIO.
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Jns kaXaou MOAENM U3 MHOXKECTBA MOJEJIEH, MPEACTABICHHOIO OrPaHUYCHUEM
set_limitation (cM. HMXeE), BBIYUCISETCS YKAa3aHHOE BbIpakeHUE value_expr.
Brruucnenne  BelpaxkeHus — comprehended_set expr  mpeacTaBiseT  coOou
CXOASLIUICS TTPOLECC.

Koncrpykiusa set_limitation mpeacTaBisieT HEKOTOPOE MOJAMHOMXECTBO MOJICIIEH,
KOTOpBIE€ YIAOBJIETBOPSAIOT OIPEICICHUAM, 3aJaHHBIM B CIIMCKE typing-list, 1 i
KOTOPBIX BBIIIOJIHAETCS OTpaHUYECHUE restriction.

OrpanunueHue restriction BBIMOJHSIETCS, €CIIM BBIUUCICHUE BXOASIIETO B €T0 COCTaB
BBIpaKEHUs Value_expr MpecTaBisieT cOO0M CXOASAIIUNCS MPOoIece, B pe3yibTare
KOTOPOT'0 BO3BpAaIllaeTCsl 3HAUYCHHUE true.

6.8. Boipa:kenmus, 3axarommue cnuckn (List expressions)

CuHTakcuc.
list_expr ::=
ranged_list_expr |
enumereted_list_expr |
comprehended_list_expr

6.8.1. Cnucku, 3axannble quanazonom (Ranged List Expressions)

CHHTaKCHC.

ranged_list_expr ::=
(integer-value_expr .. integer-value_expr )

KonTekcTHble YycaoBus. MakcUManpHBIM THUIOM BXOJSIIMX B JaHHYIO
KOHCTPYKITUIO BRIPOXKECHHM value_expr T0KeH OBITh Int.

ATpuOyTBI. MakCUManbHBIM TUIIOM BbIpaXKE€HHUs ranged_list_expr sBisercs Int®.
Bripaxkenue ranged_list_expr cTaTU4eCKA TPOU3BOIUT JAOCTYII K TEM MEPEMEHHBIM
Y KaHaJlaM, K KOTOPbIM CTaTUYECKU OOPaIIaloTCsl COCTABJISIONINE €T0 BBIPAKCHUS
value_expr.

CemanTuka. PesynpTHpyroniee BO3JICHCTBUE BbIpakeHUs ranged_list_expr
3aKJIFOYAETCS B BO3BPAILICHUM CIMCKA LEIBIX YMCEN B AMANa30HE, OTPAHUYECHHOM
HIWKHEH W BEpXHEW rpaHunamu. l[Ipy 3TOM BBIYMCIAETCS NEPBOE BBIPAKEHUE
value_expr ¥ BO3BpAIllaeT HIDKHIOW TPAHMIy Ij, 3aTE€M BBIYHMCISACTCS BTOPOE
BhIp@KEHHUE value_expr W BO3BpAIlaeT BEPXHIOW TpaHuIly I,. PesymbTupyrommuii
CIIMCOK COICPIKUT B BO3PACTAOIEM ITOPSIKE BCE LEIbIe YUCa | Takue, 9To Iy < |
<i,. Ecnu 11 > Iy, cIMCOK TTyCT.

6.8.2. Cuucku, 3aannbie nepeunciaenuem (Enumerated List Expressions)

CHHTaKCHC.

enumerated_list_expr ::=
( opt-value_expr-list )
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KonTekcTHbIe yCa0BHsl. MakKCUMaIbHBIE THUIBI COCTABIAIOIIUX JTAHHYIO
KOHCTPYKIIMIO BBIPAXECHUUN value_expr TOIKHBI MMETh HAMMEHBIIYI0 BEPXHIOIO
TPaHUILy.

ATpuOyTHI. MakCHMaJIBHBIM THUIIOM BBIPAKEHMS enumerated_list_expr, IMEIOIIEro
B CBOEM COCTaBe OJHO WM 0oJjiee BeIpaxkeHHi value_expr, sBistiercs t°, tae t — ato
HAUMEHbIIASA BEPXHSS TPAHUIA MAKCHMAJIbHBIX THUIIOB JTUX COCTABJISIOIINX
BBIpaXEHUU value_expr.

MaxkcuManbHbIM THUIIOM BBIPAXKEHUSI enumerated_list_expr, HE UMEIOIIETO B CBOEM
cocTaBe BbIpaKeHHH value_expr (IycToil cmmcok), sBisiercs t”, rme t — 1o
TUINOBAs IEPEMEHHAs, MIPEICTABIIAIOIIAS TPOU3BOJIbHBIA MAKCUMAJIbHBIN THIL.
Bripaxxenne enumerated_list_expr CTaTHUYECKH IPOU3BOAUT JOCTYII K TEM
NEePEeMEHHBIM M KaHallaM, K KOTOPBbIM CTaTHYECKH OOpaIaloTCs COCTABIISIONINE
€ro BbIpaxeHUs value_expr.

CemanTuka. PesynbTupyroiiee BO3JCHCTBUE BBIpAKEHUS enumerated_list_expr
3aKJIF0YAETCS B BO3BPAILICHUU CIUCKA SIBHO CHEU(DUIIMPOBAHHBIX 3HAaUeHu. [1pu
3TOM PE3YIbTUPYIOLIECE BO3JCHCTBUE BBIpAXEHHS enumerated_list_expr BHaa
(value_expry,..., value_expr,) JTOCTUTaeTCS MYTEM BBIYUCICHUS CJIEBa HaIpaBo
3HAYECHUM Vj KaXKJIOro BbIpaXKEHHs value_expri, IIOCJIE YEro BO3BPAIIACTCS
3HaUeHWe B BHJe cmucka (Vy,...Vy. Ecau koHcTpykmusi  value_expr-list
OTCYTCTBYET, BO3BPAIAE€TCS ITyCTOU CIIUCOK.

6.8.3. Coxpamennbie BoIpakenus s cnuckoB (Comprehended List
EXpressions)

CHHTaKCHC.

comprehended_list_expr ::=
( value_expr | list_limitation )
list_limitation ::=
binding in readonly_list-value_expr opt-restriction
Kontekecr m mpaBmwia Buaumoctu. B Beipaxenun comprehended_list_expr
KOHTEKCT OrpaHuyeHus list_limitation pacmmpseTcss 0 BbIpaX€HUs value_expr,
BXOJSIIIETO B COCTAB JaHHOTO BBIPAKEHUS.
HenocpencTBeHHBIM KOHTEKCTOM KOHCTPYKLIMM binding, BXOIAIIENM B COCTaB
orpann4eHus list_limitation, ABageTCsT OTpaHUYECHUE restriction, BXOISAIIEE B TOT KeE
COCTaB.
KonrtekcTHble YycaoBus. Bxomsdmee B cocrtaB orpanndeHus list_limitation
BBIpAXKCHHE value_expr JOJKHO IPeACTaBIAThL coboit read-only BeipaskeHue u ero
MAaKCUMAJIBHBIN THUII JJOJKEH OBITH THIIOM CITHCOK.
ATpuOyTHI. MakcuManbHbIM TUIIOM BbIpakeHUs1 comprehended_list_expr sBisieTcst
t°, rme t — 5TO MakKCHMMaJbHBIA THII BXOZSIIETO B €r0 COCTaB BHIPAKEHHUS
value_expr.
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B koHcTpyknuu list_limitation MakcMMaabHBIM KOHTEKCTHBIM THIIOM CBSI3bIBAHUSA
binding sBisteTcs t, rae t¥ — 5T0 MaKCUMAaIbHBINA THUI BXOJMILErO B COCTaB JAaHHOMN
KOHCTPYKIIMH BEIpaXKEHUA value_expr.

Bripaxxenne comprehended_list_expr CTaTMYeCKHA MPOU3ZBOAUT JOCTYI K TEM
NEPEeMEHHBIM U KaHallaM, K KOTOPBIM CTaTHYECKU OOpaIlaloTCs COCTABIISIONIUE
€ro BeIpaKE€HUE value_expr 1 orpaHU4YeHue set_limitation.

Konctpyknus list_limitation cTaTM4ecKM TMPOU3BOAUT YTEHUE H3 TEX Ke
IIEPEMEHHBIX, YTO U BXOJIAIIECE B €€ COCTaB BbIpakeHue value_expr. Eciii B jaHHOM
KOHCTPYKLIMM IPUCYTCTBYET OTPAHUYEHHUE restriction, TO OHA TAaK)XE CTAaTUYECKU
IIPOU3BOJUT JOCTYIl K TEM IIEPEMEHHBIM WM KaHallaM, K KOTOPBIM CTaTUYECKU
oOpailiaercsi ykazaHHOE OrpaHudeHue restriction. Hukakoro npyroro ctaTH4ecKkoro
IOCTYyIIa JaHHAasi KOHCTPYKLMS HE UMEET.

CemanTuka. Pe3ynpTUpylolllee BO3ACHCTBHE  COKPAIICHHOTO  BBIPAKECHHS
comprehended_list_expr cocToUT B  TOM, 4YTOOBI  BO3BpPaTUTh  CIIHCOK,
TEHEPUPYEMBIM Ha OCHOBE HEKOTOPOT'O APYrOro CIUCKA.

JInsg kakaou MOJeNM W3 CHUCKAa MOJENEH, NPEACTAaBICHHOIO OrpPaHUYCHUEM
list_limitation (cM. HIDKE), BBIYUCIISIETCS] BRIpaXKEHUE value_expr, BXOSIIEE B COCTAB
HMICXOJHOTO COKPAIIIEHHOI'0 BBIPAXKEHUS, U BO3BpAIIa€MOE 3HAYCHUE BKIIFOYAETCA B
PE3YJIBTUPYIOMIMI CIIMCOK HAa COOTBETCTBYIOLIYIO MO3UIMIO. CIHUCOK MOJEIEN,
MIPEICTABICHHBINA OrpaHu4eHueM list_limitation, oOpabaTbiBaeTcs cieBa Halpaso.
[To orpanunuenuto list_limitation ciucok Mojeneld CTPOUTCS CIAEAYIOUIUM 00pa3oM.
Bxopsmiee B coctaB TaHHOTO OTPaHUYEHUS BBIPAXKEHUE value_expr BO3BpAILlACT
HEKOTOPBIM CHUCOK. 3aTéM 3TOT CIMCOK MPOCMATPUBAETCA CJE€Ba HAIpPaBo, U
KaXJbIil €ro 3JEMEHT COIMOCTAaBISETCS CO CBS3BIBAHMEM binding 1Sl MOTy4YeHUA
Habopa onpenenenud. FEcim 1ns  moaenu (oHa B TOYHOCTH — OJIHA),
YAOBJICTBOPSIIOIIEH TIOJYUYEHHBIM OIPEACICHUSM, BBINOJHACTCS OTPAHUYEHUE
restriction, TO JaHHAs MOJEJb BKJIIOUYAECTCSA B PE3YJbTUPYIOLIMM CIHUCOK MOJAEIEH
Ha COOTBETCTBYIOIIYIO O3ULIHIO.

6.9. Boeipaxkenmusi, 3a1amoiiue oroopaxxenusi (Map expressions)

CHHTaKCHC.

map_expr ::=
enumereted_map_expr |
comprehended_map_expr

6.9.1. Oro0OpaxxeHnusi, 3aiaHHbIe nepeunciaenuem (Enumerated Map
EXpressions)

CHHTAKCHC.

enumerated_map_expr ::=
[ opt-value_expr_pair-list ]
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value_expr_pair ::=
readonly-value_expr — readonly-value_expr

KonTekcTHble ycjoBuUsi. B BbIpakxeHHMH enumerated_map_expr MakCHUMallbHbIC
TUNBl JOMEHOB BXOJAIIMX B HEro Imap value_expr_pair JOJDKHbI HMETh
HAaWMEHBIITYI0 BEPXHIOIO TPAHUIYy U MaKCUMaJIbHbIC TUIIBI 00JacTel 3HAYEHHUS TeX
e map value_expr_pair 10JKHBI UMETh HAUMEHBIIYIO BEPXHIOK TPAHUILY.
Cocrapnstomiue  mapel  value_expr_pair  BbIpaKEHHUsSI  value_expr  JOJKHBI
MIPEJICTaBIIATh coO0H read-only BeipaskeHusI.

ATpuOyThl. MaKCUMaJIBHBIM  TUIIOM  BBIpDQXEHHsS  enumerated_map_expr,
HMMEIOLIEr0 B CBOEM COCTaBe OJHY WM OoJiee map value_expr_pair, sSBJISIETCS
ty —— 12, TOe 1 — 3TO HamMeHbIIas BEPXHsAA TPaHMIA MAKCHMAJILHBIX THIIOB

JIOMEHOB U 1, — HaMeHbIIasi BEpXHsA TPaHUIlA MAaKCUMAaJIbHBIX THIOB oOJjacTei
3HAYEHUS ATUX Nap value_expr_pair.

MakcuMallbHbIM THUIIOM BBIpaKEHUs enumerated_map_expr, HE HMEIOLIETO B
CBOEM COCTaBE BBIPAKECHUHN Vvalue_expr (IycToe OTOOpa)K€HUE), SBISIETCS
tt, ., toe t4 mw { — 3TO THUIOBBEIE MEPEMEHHBIC, IPEACTABIIAIONINE

IIPOU3BOJIbHBIE MAKCUMAJIbHBIE TUIIHI.
MakcumanbHbIM TUIIOM JIOMEHA M MaKCHUMAaJbHBIM THUIIOM OOJACTH 3HAYCHUS
napsl value_expr_pair SBIAIOTCA MAaKCUMAJIbHBIE THUIIBI IIEPBOIO U BTOPOrO
COCTAaBJIAIOLIEr0 ATy I1apy BBIPAXXEHU value_expr COOTBETCTBEHHO.

Bripaxxenue enumerated_map_expr CTaTUYECKH IPOU3BOAUT JOCTYI K TEM
NEPEeMEHHBIM M KaHaJlaM, K KOTOPBIM CTaTHYECKH OOPaIaloTCs COCTABJISIONIUE
€ro mapsl value_expr_pair.

[Tapa value_expr_pair cTaTU4ECKM MPOU3BOJAUT UTCHUE U3 TE€X IMEPEMEHHBIX, U3
KOTOPBIX CTaTUYECKHA TMPOU3BOLAT UTEHHUE COCTABIAIOIIME €r0 BbIPAKEHUS
value_expr, ¥ HE UMEET IPYroro CTaTHYeCKOro JOCTyIIA.

CemanTuka. Pe3ynbTupylollee BO3JCHCTBUE BBIpAXKCHUSI enumerated_map_expr
3aKJIH0YAETCS B BO3BPALIEHUN O0TOOpaXeHUs IBHO crieluuurpoBaHHbIX map. [Ipu
3TOM pPE3YyJIbTUPYIOLIEE BO3JCHCTBUE BBIPAKEHUA enumerated_map_expr Buaa
[value_expr_pairy, ..., value_expr_pair,] COCTOMT B BBIYHCICHHH CJCBA HAIPaBO Iap
3HaueHuM (Vi, Vo) JUIsL KaXI0M Mmapkl value_expr_pair, MOClie Yero BO3BpalllaeTCs
3HAUYCHHUE B BUJE OTOOpakKeHUs, COJAEpIKaIIero Bce 3TU mapbl. Pesynbrupytomiee
BO3JECHUCTBME Maphl value_expr_pair 3aKJIIYaeTcsi B BBIYMCICHUM 3HAYCHUS Vi
IIEPBOr0 BBIPAXKEHHUS value_expr, 3aTeéM 3Ha4yeHUs V; BTOPOrO BbIPAKEHUS
value_expr, moclie 4Yero Bo3Bpamjaercs mnapa (Vi, V). Ecim KOHCTpyKius
value_expr_pair-list oTcyTCTBYET, BO3BpallaeTcs MycToe 0ToOpakeHue.

6.9.2. CoxpanieHHbIe BhIpakeHus ais oroopaxenuit (Comprehended Map
EXpressions)

CHHTaKCHC.

comprehended_map_expr ::=
[ value_expr_pair | set_limitation ]
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Konreker m mpasuina BuamMocTu. B BelpaxkeHnn comprehended_map_expr
KOHTEKCT OTpaHMYCHHMs set_limitation pacmmpsercs A0 BXOAAIIEM B COCTaB
JTAHHOI'O BBIpAXXEHUS Iapkl value_expr_pair.

ATpuOyThl. MakcumanbHBIM THUIIOM BbIp@XEHHs comprehended_map_expr
apisercs fy —m> 1, e tp — 5TO MakCUMaNbHBIM THUO JoMeHa U fp —

MaKCHUMaJIbHBI THI 00JacTH 3HAYEHUS BXOJSIICH B JaHHOE BBIPAKCHHE IaphI
value_expr_pair.

Bripaxxenne comprehended_map_expr CTaTMYECKHA IPOU3BOAUT HOCTYII K TEM
MEPEMEHHBIM U KaHalaM, K KOTOPBIM CTaTHYECKHA OOPAIIarOTCs BXOISIINE B €T0
COCTaB I1apa value_expr_pair ¥ orpaHuyeHue set_limitation.

CemanTHKA. PesynpTupyromniee BO3/CHCTBHUE BBIPAKCHUS
comprehended_map_expr 3akiroyaeTcsi B BO3BpALlEHUM OTOOPaKEHUs, Maphl
KOTOPOr0 TOJYYarOTCS IIyTEM BBIYMCICHHS BXOJAIIEM B O3TO BBIPAKECHUE
KOHCTPYKILIMM Vvalue_expr_pair BO BCEX MOJEIAX, YIOBJIETBOPSIOIIUX 3aJaHHOMY
OTpaHuYeHHI0. [ KaXa0u MOAEIM U3 MHOXKECTBA MOJEIECH, MPEICTABICHHOTO
orpaHHYeHUEM set_limitation, BeruMcisieTcss napa value_expr_pair. Eciim mpouecc
BBIUMCJICHUSI YKAa3aHHOW Tapbl value_expr_pair CXOIHWTCA, PE3YJbTUPYIOIIEE
3HAYCHHUE Mapbl BKIIOYAETCS B MCKOMOE OoToOpakeHue. Ecim BBIYMCICHUE Takon
Iapbl HE SBJISICTCSA CXOIALIMMCS IMPOILIECCOM, OHO HE BHOCHUT HUKAKOM Iapbl B
UCKOMOE oToOpaxeHue. BerumcieHue BoIpaxkeHus comprehended_map_expr
MIPENICTABIIET COOOM CXOIAIIUNCS MPOIIeCC.

6.10. AnmiukatuBHble Boipaxkenus (Application Expressions)

CuHTaKCHC.

application_expr ::=
list_or_map_or_function-value_expr actual_function_parameter-string

actual_function_parameter ::=
( opt-value_expr-list)

KonTekcTHO-He3aBHCHMBIE pacmupeHus. Jr00oe anmuIMKaTUBHOE BBIpaKEHHUE
application_expr MOXKET OBITh pas3IoKEHO B BBIpaKEHUE BUJIa
value_expr;( value_exprs).

AnniukaTUBHOE BbIpakeHue application_expr Bua:

value_expr actual_function_parameter; ... actual_function_parameter,
rae n > 1, ABJIAETCS COKPAIICHHOM 3alMChIO BBIPAXKECHUS:
(...( value_expr actual_function_parameter; )...) actual_function_parameter,

ANniIMKaTUBHOE BbIpakeHUE application_expr Buga value_expr() TmpeacTaBiseT
c000M COKpAIlIEHHYIO 3aMiCh BbhIpaxeHus value_expr(()).

59



AnniukaTuBHOE BbIpakeHue application_expr Bua:
value_expr (value_exprs,..., value_expry)

rae n > 1, ABIsEeTCS COKPAIIEHHOW 3aMKUChI0 BEIPAXKCHHUS:
value_expr ((value_exprs,..., value_expry))

KonrtekcTHble yciaoBusi. B anmumkatuBHOM BbIpakeHuun —application_expr,
MMCIOIIEM TOJIBKO OnuH (¢aKTHUeCKuii mapaMeTp actual_function_parameter,
MaKCHUMAaJIbHBIA THIT BBIpAKEHUsI value_expr JOJKEeH OBbITh JIUOO CIUCKOM, JIHOO
oToOpakeHueMm, JuO0 (PYHKIMOHAIBbHBIM TUIIOM. Kpome TOro, eciu
MaKCUMAaJIbHBIN TUII BEIPAXKECHUS value_expr sIBJISICTCS:

e TUIOM CHHMCOK — t”, TO MakCHMMaJbLHBIM THIIOM (PAKTUYECKOrO Mapamerpa

actual_function_parameter 1o/nkeH OBITH Int;
e TUNOM OTOOpaxkeHue — t; —m—> 1o, To MakcuMalbHBIA THI (PAKTUYECKOTO

napameTpa actual_function_parameter AokeH OBITh MEHBINIE WM PaBEH
Tany iy;
e (yHKIMOHATBHBIM THIIOM — t; 5 o0ads t;, To MaKCHUManbHBIA THUI
dakTuyeckoro nmapamerpa actual_function_parameter 10JK€H ObITh MEHBIIIE
WJIA paBeH TUly 1.
ATpuOyThl. MaKkcUMalIbHBIA TUN alIUIMKAaTUBHOTO BbIpaXkeHUs application_expr,
UMEIOIIET0 TOJbKO OJMH (aKkTUuecKuii mapameTp actual_function_parameter,
OIIpElENAEeTCd MaKCUMAaJlbHBIM THUIIOM BXOJMAIIETO B €ro COCTAB BBIPAXKECHUS
value_expr. A UMEHHO, €CJIM MaKCUMAaJbHbIN TUI JaHHOTO BhIpaXeHUs value_expr
SIBJISICTCS:
® THUIIOM CIUCOK — t°, TO MaKCUMaJbHBIA TUII ANIIMKATHBHOTO BBHIPAKEHHS
application_expr npecrapisieT co00i TUIl t 3JIEeMEHTOB 3TOTO CITUCKA;
e TunoM oOroOpaxkeHme — t; —p> t, TO MaKCHMaNbHBIA  THII

anIJIMKaTUBHOTO BBIpaXKeHUsl application_expr mpeacTaBisier co0oit tum 1,
00J1acTH 3HAYEHUSI ATOTO0 OTOOPAKEHUS;

e (yHKIMOHATBHBIM THIIOM — t; 5 o0ads t;, To MakCHUMalbHBIA THI
amnMJIMKaTUBHOTO BBIpaXkKeHUs application_expr mpencraBisieT coOoi THm
pesyibTara ts.

MakcumanbHbIM THIIOM (PaKTHYECKOTO MmapaMmerpa actual_function_parameter,
AMEIOLIEr0 B CBOEM COCTaBE€ OJHO BBIpaXK€HUE value_expr, SBJISIETCS
MAaKCUMAJIBHBIM THI 3TOr0 BbIpakeHUs value_expr. DakTUUYECKUU NapaMmeTp
actual_function_parameter yka3aHHOI'O BUJa CTaTHYECKH MPOU3BOIUT JOCTYII K TEM
NEepEMEHHBIM M KaHajdaM, K KOTOPhIM CTaTUYECKH O0OpallaeTcsi BBIPAXKECHUE
value_expr.

ANNIMKaTABHOE  BBIpAKEHUE  application_expr, HUMEIOIIEE TOJBKO  OJIUH
dakTuyeckuii mapamerp actual_function_parameter, CcTaTUYECKH MPOU3BOIUT
JOCTYNl K TE€M MEPEMEHHBIM M KaHajaM, K KOTOPhIM CTaTUYECKH OOpaIiaroTcs
BXOJAIIME B €ro COCTaB BbIpakeHUE value_expr M (PaKTUYECKHl mnapaMeTp
actual_function_parameter. Kpome TOro, €cim MakCMMajibHbIM THUIIOM YKAa3aHHOTO
BEIpOKEHUS value_expr sBisseTcs (QyHKIUMOHaNbHBIM THI t; = 0adst,, To

60



alIUIMKaTUBHOE BBIpaXKE€HUE application_expr CTaTUYECKH MOPOU3BOAUT JIOCTYII
TaK)Ke M K TEM NIEPEMEHHBIM M KaHaaM, K KOTOPBIM CTaTUYECKH 00paIaeTcs TeIo
(YHKIIMU COTJIACHO OMUCAHHUIO JOCTyMa 0ads.

Cemantuka. PesynbTupytoniee BO3JACHCTBUE aNIUIMKATUBHOTO BBIPAKECHUS
application_expr ~ 3akjroyaeTcsi B  INPUMEHEHUMHM  HEKOTOPOro  3HAYCHMS,
MPEACTABIISIONIETO COO0M CIUCOK, OTOOpakeHHe WM (PYHKIHIO, K KaKOMY-JIHOO
(dhakTHIECKOMY MTapaMeTpy.

PesynbpTupyroniee BO3JCHCTBUE AaNIJIMKaTHUBHOTO BBIpaKeHUs application_expr
Buaa Vvalue_expri( value_expr, ) COCTOUT B BBIYMCIICHHUU BBIpaXKEHUS value_exprs
U1 TOJydeHus: (aKTHYECKOro IapaMeTpa, 3aTeéM BBIYUCICHUU 3HAYCHHS
BbIpaXXEHUs value_expr; W, HAKOHEl, NPUMEHEHHHM IOJIYYEHHOTO 3HA4YeHUs K
yKa3aHHOMY (pakTuueckoMy mnapameTpy. [Ipu 3TOM B 3aBUCUMOCTH OT BHUJA
3HAQ4YEHUs, KOTOpOE TpPUMEHsIETCs K (DaKTUUECKOMY Mapamerpy, TakKoe
MIPUMEHEHUE BBITIOJHAETCS CICTYIOUIUM 00pa3oM:

® ¢ClIM JIaHHO€ 3HAYEHUE TMPEJICTABISET COOOM CHUCOK, TO (haKTUYECKUI
napaMeTp JOJDKEH MPUHAICKATh MHOXKECTBY HMHJCKCOB JAHHOTO CIIMCKa
(MHOXECTBY IIEJIBIX YHCEI B JMarna3oHe OoT 1 J0 JIuHBI criucka). B atom
Clydae BO3BpAIla€MbIM 3HAYEHUEM CTAHOBHUTCS JIEMEHT CIIMCKA, CTOSIIUN
B JIJaHHOUW MO3UIMU. B MPOTUBHOM clly4yae pe3yiabTaT IPUMEHEHHUS SIBIIACTCS
HeJ0CTIeU(PUITTPOBAHHBIM.

e cCIIM JIaHHO€ 3HAYCHHE TPEJACTaBIsseT CcoOoi  oToOpakeHHe, TO
(akTHUECKHUIl MapaMeTp IOJKEH MPUHAAJIEkKaTh JOMEHY oToOpakeHus. B
3TOM CIIy4ae BO3BPAIlA€MbIM 3HAYEHUEM SIBIIIETCA TO 3HAYEHUE, B KOTOPOE
oToOpa)kaeTcsl yKazaHHbIN (haKTHYECKUM mapameTp, (€C/iM Takoe 3HaUeHUe B
TOYHOCTH OJHO) WJIM HEJECTEPMUHUPOBAHHBIN BHIOOp MEXKAY 3HAUYCHUSIMU, B
KOTOpBIE OTOOpakaeTcss JaHHBIM (haKTHYECKUH TmapamMerp, (ecinm ux
HECKOJIbKO). Ecim dakTudyeckuii mapameTp He NMPUHAIICKUT YKa3aHHOMY
0TOOpaXKEHUIO, TO pe3ysbTaT MIPUMEHCHUS SIBJISIETCS
HeJ0CTIEIU(PUITTPOBAHHBIM.

e cCIIM JaHHOE 3HA4YCHUE SABIAETCS (PYHKIMEH, TO COOTBETCTBYIOIIAS
(yHKUMS IPUMEHAETCA K YKa3aHHOMY (PaKTUYECKOMY MapaMmeTpy.

6.11. KeanTudpuuuporannsnie Boipaxenusi (Quantified Expressions)

CHHTAKCHC.

quantified_expr ::=

guantifier typing-list restriction
quantifier ::=

v |

3 |
3!
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Konrekcr W mnpaBwia BUAMMOCTH. B KBaHTHGUIIMPOBAHHOM BBIPAXKEHUU
quantified_expr KOHTEKCTOM BXOJSIIMX B HEro KOHCTPYKLMHU typing SBISIETCA
OrpaHUYEHUE restriction.

ATpudyThl. MaKCUMaIbHBIM THIOM  KBaHTU(UIIMPOBAHHOTO  BBIPAKEHUS
guantified_expr aBisgercs Bool.

KBanTudunupoBannoe BbIpaxkeHue quantified_expr cTaTUYeCKH MPOU3BOJIUT
JOCTYIl K TeM MEpPeMEHHBIM M KaHajlaM, K KOTOPBIM CTaTHYECKH OOpamiaercs
BXOJIAIIEE B €r0 COCTaB OTPaHUYEHUE restriction.

CemanTuka. PesynbTupytoiee Bo3eiCTBUE KBAHTU(PUIIUPOBAHHOTO BBIPAKECHHUS
quantified_expr 3akiio4yaeTcs B BO3BpAIICHUH OYJE€BCKOTO 3HAUYEHMUSI, 3aBUCSIIETO
OT 3HAYEHUSA, KOTOPOE BO3BPAIIAET HEKOTOPBIM MPEIUKAT ISl KAXKI0U MOJEIH U3
HEKOTOPOTO MHOXECTBA MoJenerd. Monemsamu, 0 KOTOPBIX UAET peub, SBISIOTCS
BCE€ MOJEIIM, YAOBJICTBOPAIOIIME ONPEACICHUAM, MPEACTAaBICHHBIM YKa3aHUAMU
THNA typing-list.

Ecnmu B xadecTBe kBaHTOpa quantifier UCHOJIB3yeTCsl V, BO3BPAIIAEMOE 3HAYCHHE
paBHO true TOrAa U TOJBKO TOrAA, KOrAa OrpaHUYECHUE restriction BBIMOIHAETCS IS
BCEX paccMmaTpuBaeMbIx Mogaene. Ecmm  kBaHTOopoM quantifier sBnsercs 3,
BO3BpalllaeMO€ 3HAYECHUE PaBHO true TOrJAa M TOJIBKO TOrJa, KOrJa OrpaHUYECHUE
restriction BBIIOJIHSETCS IO KpallHEW Mepe Uil OJHOM paccMaTpUBaEMOU MOJIEIH.
WU, nHakoHew, eciu B Ka4eCTBE KBAHTOpA quantifier ucronp3yercs 3!, BO3BpallaeMoe
3HaUY€HUE pPaBHO true TOraa M TOJBKO TOrAAa, KOrJa OrpaHUYEHUE restriction
BBITIOJIHSIETCS B TOYHOCTH JJIs1 OJHOM PacCMaTpUBAEMOU MOJEIIH.

Brruucnenne kBaHTHU(UIIMPOBAHHOTO BBIpaKEeHUs quantified_expr mpeacTaBisieT
co00i cxoAsIIUICS MPOIECC.

6.12. Boipaxenus 3xBuBajieHTHocTH (Equivalence Expressions)

CuHTaKCHC.

equivalence_expr ::=
value_expr = value_expr opt-pre_condition

pre_condition ::=
pre readonly_logical-value_expr

KonTekcTHbIe ycaoBHs. MakCUMaJIbHBIE THUIIBI BXOJSIIMX B  JTAHHYIO
KOHCTPYKUHIO BBIPAKEHUM Value_expr TOJDKHbI MMETh HAWMMEHBIIYIO BEPXHIOKO
CpaHuLLy.
Bripaxkenue value_expr, BXoAsIllee B COCTaB MPEAYyCHOBUs pre_condition, JTOIKHO
npeacTaBiIsTh coboi read-only BeipakeHHE W €ro MaKCHUMAaJIbHBIH THIT JTOJDKEH
OBITE Bool.
KoHTeKkcTHO-3aBUCHMBbIE  pacluMpeHusi. BbIpakeHue  3KBUBAJICHTHOCTH
equivalence_expr Buja:

value_expri =value_expr, pre value_exprs
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IPECTABISET COOO0M COKpAIICHHYIO (POPMY BBIPAKEHHS:
(value_exprs =true ) = value_expr; = value_expr,

ATpHOYTHI. MakcuManbHbIM TUIIOM BBIPAKECHUSA DKBUBAJICHTHOCTHU
equivalence_expr gBigercs Bool.

[IpenycnoBue pre_condition CTaTU4ECKHA MPOU3BOJNUT YTEHHUE U3 TEX IEPEMEHHBIX,
U3 KOTOPBIX CTAaTUYECKU IPOU3BOJIUT YTEHHE COCTABILIIOLIEE €r0 BBIPAXKCHHE
value_expr, 1 He 00pallaeTCcsl CTATUYECKU HU K KaKUM KaHajaM.

BeIpakeHue SKBUBAJICHTHOCTH equivalence_expr CTaTUYECKU MPOU3BOIUT UYTECHUE
TEX MEPEMEHHBIX, K KOTOPhIM CTaTHUYECKU OOpalIatOTCs MO0 YTEHHUIO WM 3alluCU
BXOJAIIME B HEro BbIpakeHUs value_expr. OHO TakXe CTaTUYECKU INPOU3BOIUT
YTEHUE TEPEMEHHBIX, HU3 KOTOPBIX CTaTHYECKM OCYILECTBIIIET UYTECHUE
npenycioBue  pre_condition (B ciydyae ero nOpucyTCTBHs). BbIpakeHue
SKBUBAJIEHTHOCTH equivalence_expr He oOpallaercs CTaTUYeCKM HH K KaKuM
KaHaJaM.

CemanTuka. Pe3ynbTupyroniee BO3JICUCTBUE BBIPAKEHUS SKBUBAICHTHOCTHU
equivalence_expr 3aKJII04aeTcsa B BO3BPAILLICHUN HEKOTOPOTo OYyJIEBCKOrO 3HAUECHHS,
3aBUCALIETO OT TOTO, 00JIAIal0T JIU JIBa BXOJSAUIMX B HErO BBIPAXKEHUS value_expr
OJIMHAKOBBIM PE3YyJbTUPYIOMINM BO3/IEHCTBHEM IPHU BBIUUCIECHUU KAXXIOT0 U3 HUX
B TEKYyIIEM COCTOSHHU. Pe3ylnbTHpyromue BO3JECHCTBUS YKAa3aHHBIX JIBYX
BBIDAKEHUW value_expr HCHOJB3YIOTCS TOJBKO JUIA  ONPENENICHUS 3TOro
OyJIeBCKOT0 3HAUYEHHUS U UTHOPUPYIOTCS B JabHEHUILIEM.

3HaYeHHE, BO3BPAILAEMOE BbIPAKEHNEM SKBUBAJICHTHOCTH equivalence_expr BUaa:

value_expr; = value_exprz

PaBHO true TOr/a U TOJBKO TOTJA, KOTAa BhIpakKE€HHUE value_expr;, BBIYUCICHHOE B
TEKYILIEM COCTOSIHUH, IPEICTABISET B TOYHOCTH TaKOE K€ PE3YJIbTUPYIOILIECE
BO3JIECHCTBUE, YTO U BBIpAXKCHUE value_expr, , BBIYMCICHHOE B TOM K€ COCTOSIHUU.
DTO 03HAYAET, YTO YKA3aHHBIE IBA BBIPAXKCHUS value_expr TOKHBI TPEACTABIATH
OAHO M TO € PE3YJbTUPYIOLIECE BO3JCHCTBUE B OTHOIICHUU BO3BpPAIIa€MbIX
3HAYCHHM, W3MEHEHUN COCTOSAHUS, MPEIJIOKECHUN B3aWMOJCHCTBUS, BHEUIHUX
BBIOOPOB, TYITMKOBBIX CUTYaIlMi, BHYTPEHHUX BEIOOPOB U PACXOIUMOCTH.
Bpruncinenue BbIpakEHHS HKBHUBAJIECHTHOCTH equivalence_expr TMpeCTaBIseT
co00ii cxoAsIUNCS MPOoIecC.

6.13. [MocT-BBIpazkenust (Post-expressions)

CHHTaKCHC.

post_expr ::=
value_expr post_condition opt-pre_condition

post_condition ::=
opt-result_naming post readonly_logical-value_expr
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result_naming ::=
as binding

KonTekcer u nmpaBmia BUAMMOCTH. B mocrycioBun post_condition KOHTEKCTOM
KOHCTPYKLIMHU opt-result_naming ABJISIETCS BEIpaXeHUE value_expr.

KonrekcrHble yciaoBus. B mocrtycnoBum post_condition Bxoasmiee B HETO
BBIpQKECHHUE value_expr JTOJDKHO MPEICTaBIATh co0oi read-only BeipakeHue u ero
MaKCUMaJIbHBIA TUI JIOJKEH ObITH Bool.

KonTekcTHO-3aBHCHMMBIe paciurpenus. IlocT-BepaxkeHue post_expr Buaa:

value_expr; post value_expr,
MIPEACTABISIET COOOM COKPAIICHHYIO 3aITMCh BHIPAKCHHUS:
value_expr; as id post value_expr;

rjie id - 9T0 HEKOTOPBIN UJIEHTU(PUKATOP YK€ BHE KOHTEKCTA.
[TocT-BeIpaXkeHne post_expr BUaa:

value_expr; post_condition pre value_expr;
IpEICTaBIIET COO0M COKPAIICHHYIO 3aIIUCh BBIPAKCHHS:
( value_expr, =true ) = value_expr; post_condition

ATpuOYTBI. MakcUMaIbHBIM TUIIOM IOCT-BBIPAXKEHUS POSt_expr siBjsieTcst Bool.
KonTekct mocTtycnoBus post_condition onpeaenseT MakCUMaJIbHBIN KOHTEKCTHBIN
TUII JAHHOTO IIOCTYCJIOBHUSA post_condition.

B noct-BeIpakeHun post_expr MAaKCUMaJIbHBIM KOHTEKCTHBIM THIIOM MOCTYCJIOBUS
post_condition SBJISIETCSI MaKCUMAaJbHBIM THUI COCTABJISIFOIIETO €0 BBIPAXKCHUS
value_expr.

B koHCTpyKkIMu result_naming MakCHUMaldbHbIM KOHTEKCTHBIM THUIIOM CBS3bIBAaHUSA
binding siBIseTCS MaKCUMaIbHBI KOHTCKCTHBIM THIT ONFOKANIIIEro 00BhEeMITIOIIETO
IMOCTYCJIOBHUS.

[TocT-BBIpakeHHE pOSt_expr CTAaTUYECKU MPOU3BOAUT YTCHUE TE€X MEPEMEHHBIX, K
KOTOPBIM CTaTUYECKH OOpalllaeTcsi Mo YTCHUIO WJIM 3alHUCH BXOJSIIEE B HETO
BhIpakeHuE value_expr. OHO TaK)XK€ CTAaTUYECKH MTPOU3BOJIUT YTCHUE NMEPEMEHHBIX,
M3 KOTOPBIX CTATMUYECKU OCYUIECTBIIIET UYTEHHUE MpeayciioBue pre_condition (B
ciydae ero mpucyrctBusi). llocT-BeIpakeHne post_expr He oOpariaercs
CTAaTUYECKHA HU K KAKUM KaHaJlaM.

Cemantuka. Pe3ynbTHpylolliee BO3JACHCTBUE TMOCT-BBIPAKEHHUS  POSt_expr
3aKJIIOYACTCS B BO3BpAIICHUH HEKOTOPOro OyJIeBCKOTO 3HAYEHUS, KOTOpPOe
3aBUCUT OT  PE3YyJbTUPYIOIIEr0  BO3JACWCTBUA  BBIPAXEHUsS  value_expr,
BBIYUCJIICHHOTO B TIpea-cocTosHuu (pre-state). Pesynbrupyromiee Bo3aeHCTBUE
BBIpaKEHUS value_expr UCIIOIb3YeTCs TOJBKO JJIsl OMPEIeSICHUs TOTO OYJIEBCKOTO
3HAYECHUsI U UTHOPUPYETCS B JAIBHEUIIEM.

3HayeHHE, BO3BPAILAEMOE TTOCT-BBIPAXKEHNEM POSt_expr BUIA:

value_expr; as binding post value_expr;
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PaBHO true TOTJa M TOJIBKO TOTA, KOT/a:
® BBHIUKCJICHHE BBIPAKEHUS value_expr; TMPeACTaBIseT COOOW CXOISMIIMACA
polecc;
® BBIYMCIICHHE BBIpAXKEHUS value_expr, CXOIUTCS, U €ro pe3yJbTaT PaBeH true
IpU  BBINIOJHCHUM STOTO BBIYUCICHHS B TIOCT-COCTOsSHMM (POSt-State),
KOTOpOE SIBIIACTCS PE3yIbTATOM BBIYMCIICHHUS BBIpOKEHHUS value_expr; B
npea-coctostHuu (pre-state) u B KOHTEKCTE OMNpEeNICHHH, MOJyYEHHBIX
ITyTEM COIIOCTaBJICHUS BO3BPAIAEMOT0 BBIPAKCHHEM value_expr; 3HaYeHUS
CO CBsi3bIBaHMEM binding.
BrayTpu BBIpaKeHUs value_expr, Ha 3HAYEHUS IMEPEMEHHBIX B MPEI-COCTOSHUN
MOJKHO CCBIIAThCS MyTeM J00aBicHHs cypduKca K MMEHAM COOTBETCTBYIOIIHX
nepeMeHHbIX (KOHCTPYKIUS pre_name). [lepeMeHHbIE MTOCT-COCTOSHUS JTIOCTYITHbI
10 CBOMM OOBIYHBIM MMeHaM (0e3 cyddukca ).
Brraucnenne mocT-BRIpaKEHHSI pPOSt_expr TMPeACTaBIseT COO00M CXOIATITHICS
npotiecc.

6.14. Boipa:xkeHus co cHsiTHeM HeompeneiaenHoctu (Disambiguation
Expressions)

CuHTaKCHC.

disambiguation_expr ::=
value_expr : type_expr

KonTekcTHbIE ycia0BHsl. MakcuMalbHbIM THUI BBIPAXKEHUS value_expr IOJDKEH
OBITH MEHBIIIC UJIM PAaBEH MaKCUMAaJILHOTO THIIA BRIPAKEHUS type_expr.
ATpuOyTBHI. MaKCUMaNbHBIM TUIIOM BBIPQXKEHUSI CO CHATHEM HEOIPEIAEIEHHOCTH
disambiguation_expr SABIAETCA MAKCUMAIBHBIM THUI BBIPAKEHUS type_expr.
Bripaxkxenne disambiguation_expr CTaTHY4ECKM MNPOU3BOAUT JOCTYN K TEM
MEPEMEHHBIM U KaHajlaM, K KOTOPbIM CTaTHMYECKH OOpallaercs BXOMSIIEE B €ro
COCTaB BEIpa)KEHUE value_expr.
CemanTuka. Pe3ynpTupylomiee BO3IACHCTBUE  BBIPAKEHUS CO  CHATHEM
HeompeaeaeHHOoCcTH  disambiguation_expr  COBIIAZAa€T €  PE3YIAbTHPYIOIIUM
BO3/CHCTBUEM BBIpaXCHUA value_expr.

6.15. Beipa:xxeHusi B ckodkax (Bracketed Expressions)

CHHTaKCHC.

bracketed_expr ::=
(value_expr)

ATpuOyThl. MaKCcUMaJbHBIM THIIOM BBIp@XEHHUsSI B CKOOKkax bracketed_expr
SIBJISIETCSI MAKCUMAJIbHBIN THUII BBIPAKEHUS value_expr.
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Bripaxxenne B ckoOkax bracketed_expr CTaTHYECKH TPOU3BOIUT AOCTYI K TEM
MEPEeMEHHBIM U KaHajlaM, K KOTOPBIM CTaTHUYECKH 00PAIAaeTCsl COCTABISIONIEE €ro
BBIpaKeHHE Value_expr.

CemanTuka. PesynbTUpylollee  BO3JIEHCTBHE  BBIDAXEHUS B CKOOKax
bracketed_expr coBnagaer ¢ pe3yJabTUPYIOIIUM BO3JEUCTBUEM BXOJIALLETO B €r0
COCTaB BBIpaKeHUs value_expr.

6.16. Unduxcuoie Buipaxkenus (Infix Expressions)

CHuHTaKCHC.

infix_expr ::=
stmt_infix_expr |
axiom_infix_expr |
value_infix_expr

6.16.1. Oneparopubie HHPpUKCHBbIE BhIpakeHus (Statement Infix
EXpressions)

CuHTakcuc.

stmt_infix_expr ::=
value_expr infix_combinator value_expr
Kourekcrnbie ycaoBus. [lns wunbukcHoro komOuHaropa infix_combinator,
SIBJISIFOLLIETOCH :

I w [ MakcuManbHble THIIB 0G0KX BBIPAKEHUH value_expr JIOJKHBI UMETh
HANMEHBIIYIO BEPXHIOIO I'PaHULL.

| mu 4: 06a yxa3aHHBIX BbIpa)keHUs value_expr JOJKHBI UMETh MaKCUMaJIbHBIHI
Tin Unit.

;  : MAaKCHMAaJIbHBIM THUI MIEPBOTO BBHIPAXKEHUS value_expr T0KeH ObITh Unit.

ATpuOyThI. 114 nHPUKCHOTO KOMOMHATOpA infix_combinator, ABJIsrOIIErocs:

I WM ||: MaKCHMAaNbHBIM THIIOM OMEPaTOPHOTO HH(PUKCHOTO BbIPAXKECHUS
stmt_infix_expr SIBJIAETCA HanMEHbIIasg BEPXHIA rpa”HuLa
MAaKCUMAJIbHBIX THUIIOB COCTABJISIOLIMX €0 BBIPAXXECHUH value_expr.

| wmx 4: MakcumandbHBIM THIIOM OIEPATOPHOTO MH(PHUKCHOTO BBIPAKECHUS
stmt_infix_expr aBigercs tan Unit.

; © MAaKCHMAQJIbHBIM THUIIOM OIEPATOPHOTO HH(MUKCHOTO BbIPAKEHUS
stmt_infix_expr SBISETCS MaKCUMaJbHBIM THUI BTOPOTO BXOMSIIETO B
HETO BhIpa)XeHUs value_expr.
OmnepatopHoe HMH(PUKCHOE BBIpaXKEHWE Stmt_infix_expr cTaTHYeCKHu MPOU3BOIUT
JOCTYIl K TE€M TIEPEeMEHHBIM W KaHajlaM, K KOTOPBIM CTaTHYECKH OOpaIaroTcs
BXOJAIIME B €TO COCTAaB BBIPAXEHUS value_expr.
Cemantuka. CM. ompeneneHre HHPUKCHBIX KOMOWHATOPOB infix_combinator
(paznen 13).
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6.16.2. Axcuomarnyeckue nHukcHbIEe BhIpaxkeHus (Axiom Infix
EXxpressions)

CHHTaKCHC.

axiom_infix_expr ::=
logical-value_expr infix_connective logical-value_expr
KonTtekcTHbIe yca0BUsI. MakCHManbHBIM TUIIOM O0OOMX YKAa3aHHBIX BBIPAKEHUUN
value_expr 7omkeH ObITh THI Bool.
KonrekcTHo-3aBucUMBbIe pacimuupenusi. Cm. ompeneneHre MHOUKCHBIX CBSI30K
infix_connective (pazmen 12.1).

6.16.3. Uudukcubie Buipaxenus (Value Infix Expressions)

CHHTaKCHC.

value_infix_expr ::=

value_expr infix_op value_expr
KonrtekcTrHbie ycaoBus. Tum t) xt, , roe t; u t, — 3TO MakCHUMaabHBIE THIIBI
YKa3aHHBIX JIBYX BBIPQXXEHUM value_expr, JOJDKEH ObITh MEHBIIEC WIM pPaBeH
napaMeTpuuecko 4actu (4acTb, [AE€ 3aJaeTcsi THUIl [apaMeTPOB OIEpalun)
MaKCUMaJbHOTO THIa UHPUKCHOM onepanuu infix_op.
ATpuOyTBI. MakcUMaJIbHBIM TUIIOM HWH(MUKCHOTO BbIpaXeHUs value_infix_expr
ABJSIETCA PE3YJAbTUPYIOIIAas 4YacTh (4acTh, T/€ 3aJaeTCi THUIl PE3yJIbTaTra)
MaKCHUMAaJIbHOTO TUTIa MH(PHUKCHOI oreparuu infix_op.
NudukcHoe BeipaxkeHue value_infix_expr cTaTHUeCKH MPOU3BOIUT JOCTYH K TEM
NEPEeMEHHBIM M KaHaJlaM, K KOTOPBIM CTaTHYECKH OOpaIlaloTCs COCTABIISIONIUE
€ro BBIpaXEHHs value_expr, a TakKe K IIEPEMEHHBIM M KaHajlaM, K KOTOPBIM
CTaTUYECKU OOpaIaeTcs TeJ0 COOTBETCTBYIOMEH (DYHKIIMH COTJIACHO OMHMCAHMSIM
CTaTUYECKOT0 J0CTyNa MaKCUMAJIbHOTO TUIIa MH(UKCHOU onepanui infix_op.
Cemantuka. PesynpTupyromiee  Bo3jelcTBUE  MH(PUKCHOTO  BBIPAKECHHS
value_infix_expr 3aK/JIr04acTCsd B BBIYMCICEHUU 3HAYEHUSA Vi IIEPBOIO BBIPAKEHUSA
value_expr U 3aTeM 3HA4YeHUs V, BTOPOIO BBIpAXKEHUs Value_expr, MOCJIE Yero
BO3BpAIlaeTCs pe3yJabTaT MNPUMEHEHUs (PYHKUIHUH, orpeaensieMod HH(PUKCHOM
orepanuei infix_op, k mape (Vq, V).

6.17. Ilpepuxcunie Bbipaxxenus (Prefix Expressions)

CunTakcuc.
prefix_expr ::=
axiom_prefix_expr |
universal_prefix_expr |
value_prefix_expr
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6.17.1. Akcuomaruueckue npedukcHbie BoipaxkeHus (Axiom Prefix
EXxpressions)

CHHTaKCHC.

axiom_prefix_expr ::=
prefix_connective logical-value_expr

KontekcTHO-He3aBUCHMMBIe pacmupeHusi. CM. onpeneneHue MNpedUKCHBIX
cBsI30K prefix_connective (pazgen 12.2).

6.17.2. YauBepcajabHble npedurkcubie Buipaxenus (Universal Prefix
EXpressions)

CHHTaKCHC.

universal_prefix_expr ::=
Oreadonly_logical-value_expr

KonTekcTHO-He3aBHCHMBIE  paclIMpeHHs. YHHUBEpcalbHOE  MpedUKCHOE
BBIpaXKE€HHUE universal_prefix_expr Buaa:

O value_expr
SKBHUBAJICHTHO BBIPAKEHHUIO:
0 ( value_expr=true)

KonTekcTHbIE yca0BUsl. MakCHMaJIBHBIM THIIOM BBIpaKCHHS value_expr TOJDKeH
OBITH THII Bool.

BripaxxeHue value_expr TOJDKHO MpeacTaBisATh coobol read-only BeipaxkeHwue.
ATpHOYTBI. MaKkCHUMaJIbHBIM THIIOM YHHUBEPCAIBHOTO MPE(HUKCHOTO BBIPAKCHHS
universal_prefix_expr saBiisieTcsa Tyl Bool.

VYHuBepcanpbHoe npepuKCHOE BBIpaKeHHE universal_prefix_expr He oOparmaeTcs
CTATUYECKU HU K KAaKUM ITEPEMEHHBIM HIIM KaHaJIaM.

CemaHTHKA. YHUBEpcallbHOE ITPehUKCHOE BEIpaKCHHE universal_prefix_expr Buaa:

O value_expr

BO3BpAILIACT 3HAYEHUE true TOTAa U TOJBKO TOIAA, KOTJa JUIsd BCEX COCTOSIHUM, B
KOTOPBIX 3HAYEHUs M[EPEMEHHBIX HE BBIXOAAT 34 TPaHUIBl TUIOB 3TUX
IIEPEMEHHBIX, MPOLECC BBIYUCICHUS BBIPAXKEHUS Value_expr CXOOUTCSI U €ro
pe3yJIbTaT paBeH true.

Brruucnenne yHuBEpcambHOTO TPEPUKCHOTO BBIpAKEHUS universal_prefix_expr
MIPEACTABIISIET COOOM CXOMSIIUNICS MPOTIECC.
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6.17.3. Mpedukcubie Boipakenus (Value Prefix Expressions)

CHHTAKCHC.

value_prefix_expr ::=
prefix_op value_expr

KoHTekcTHbIe ycia0BUsi. MakCUMaIbHBIM THUII BBIPAXEHUS value_expr OJDKEH
ObITh MEHBIIIE WM paBeH NapaMEeTPUUECKONM YacTH MAaKCHUMAJIbHOTO THIa
npeukcHO oneparuu prefix_op.

ATpudyThl. MakcuManbHBIM THUIIOM NMPEPUKCHOTO BBIpaskeHus value_prefix_expr
ABIISIETCS PE3yIbTHPYIOIIAs YacTh MAaKCHUMAaJIbHOTO TUMA MPEPUKCHOIN omepanun
prefix_op.

[IpedukcHoe BeipakeHue value_prefix_expr cTaTU4eCKU NPOU3BOJUT JOCTYM K TEM
INEPEMEHHBIM M KaHaJlaM, K KOTOPbIM CTaTHYECKHU oOpaliaercs BXOASIIEE B HETO
BbIpaKEHHE value_expr, a TakKe K IEPEMEHHBIM M KaHajllaM, K KOTOpPBIM
CTaTHUYECKU 0o0OpallaeTcsi TeJI0 COOTBETCTBYIOMIEH (DYHKIIMM COTJIACHO ONMUCAHUSIM
CTaTMYECKOTO JI0CTYIa MaKCUMaJIbHOIO TUIA Npe(UKCHOM onepanuu prefix_op.
Cemantuka. Pesynprupytomee BO3AE€WCTBHE  NPEPUKCHOTO  BBIPAKEHUS
value_prefix_expr 3akat04aeTcss B BO3BpPAIl€HHU 3HAYECHHUS, ITOJYYEHHOI'O IIyTEM
npuMeHeHus: (yHKUIUHU, ompenenseMod npeduxkcHoi omepanueil prefix_op, K
3HAYEHHUIO, BO3BPAIla€MOMY BBIpaKE€HUEM value_expr.

6.18. Coxpamennbie Boipaxenus (Comprehended Expressions)

CuHTaKCHC.

comprehended_expr ::=
associative_commutative-infix_combinator { value_expr | set_limitation }

Kontekcr W mpaBwia BHAMMOCTH. B COKpalleHHOM  BBIpaXKEHUH
comprehended_expr KOHTEKCT OrpaHuueHus set_limitation pacumpsercds H0
BBIPAXKEHUS value_expr, BXOJAIIETO B COCTAB JAHHOTO BBIPAXKCHUS.

Konrekcrnbie ycaoBusi. MubukcHbi koMOuHaTOp infix_combinator mosmkeH
o0OnagaTh CBOWCTBAMH aCCOIMATUBHOCTH M KOMMYTAaTHBHOCTH, T.€. OH JIOJDKCH

OBITH OJTHUM M3 ceayommx: |, I , .

Jlnst nHPUKCHOTO KOMOMHATOpa || MakCHUMaJbHBIM THIIOM BBIpaXXEHHS value_expr
IOJKEH OBITH Unit.

ATpHuOYTHI. MakcumanbHbIM THUIIOM COKpPAILIEHHOTO BBIPAKECHUSA
comprehended_expr SBISIETCS MAaKCHMAJIbHBIM THII BXOJSIIETO B €ro COCTaB
BBIpAQXEHUA value_expr.

CokpatieHHOE BbIpaxkeHne comprehended_expr cTaTUYECKU MPOU3BOIUT TOCTYI K
TeM TIEPEeMEHHBIM W KaHajlaM, K KOTOPBIM CTaTHYeCKH 0OpaIaroTcs
COCTAaBJIAIOLINE €TO BBIpAXKEHHUE value_expr U orpaHu4deHue set_limitation.
CemanTuka. Pe3ynbpTHpylolee BO3IACHCTBUE COKPAIIEHHOTO  BBIPAKCHUS
comprehended_expr 3akigiouaeTrcss B NPUMEHEHUM HWH(PUKCHOTO KOMOWHATOpa

69



infix_combinator K HEKOTOPOMY MHOXECTBY BBIPAKEHHUU value_expr BMECTO BCETO
JUIIb JIBYX TakuxX BbIpakeHui. [lomoOHOe pacuupenue NeHCTBUS WH(OUKCHOTO
KOMOMHATOpa Ha MHOXECTBO BBIPAKEHHWU BO3MOYKHO 3a CYET TOr0, YTO BCE
JOMyCTUMbIE 3/1eCh HH(UKCHBIE KOMOHMHATOPHI infix_combinator sBIsitOTCA
KOMMYTaTUBHBIMU U aCCOLMAaTUBHBIMH.
JIaHHOE MHOXECTBO COJEPKUT BBIpAXKEHUE value_expr Uil KaXI0W MOICIU U3
MHOXKECTBA MOJEJEH, TMPEACTABICHHOIO OrpaHu4YeHrueM set_limitation. 3IT10
BBID@OKCHUE Vvalue_expr BBIYUCIIETCA B COOTBETCTBYIOIICH MOACIM U B
KOHKPETHOM TEKYLIEM COCTOSHUU. Pe3yJbTUPYIOIIUM BO3IEMCTBUEM BBIYMCIICHUS
COKpAII[EHHOI'0 BEIpaKE€HUA comprehended_expr sIBIAETCS:
® pEe3yJbTUPYIOIIEEC BO3ACUCTBUE OT pa3pelIeHUs BHEIIHErO BHIOOpAa MEXKIY
PE3YyJbTUPYIOIINMH BO3JICUCTBUSMU BBIUYHCIICHHS BBIPAKEHUS value_expr B
ITHX MOJIEIAX (B CiTydae I ),
® pE3yJbTUPYIOIIEEC BO3ACHCTBHE OT pa3pelieHusi BHYTPEHHEro BbIOOpa
MEXIy pe3yJbTUPYIOIIMMU BO3JCUCTBUAMHU BBIYMCIICHUSA BBIPAXKCHUN
value_expr B 3TUX K€ MOJIeJsIX (B cilydae 1 ),
® pE3yJbTHPYIOIIEE  BO3LAEHCTBHE OT  NAPAUICIIBHOTO  BBIYHCIICHHS
BBIp2KEHHH value_expr B TeX ke MOJIeIIsiX (B ciydae |).
Ecny MHOXKECTBO COIEPKUT €AUHCTBEHHOE BBIPAKEHUE value_expr, COKpallleHHOE
BBIpaXeHHE comprehended_expr TOpeacTaBIIeT TO K€  PE3YJIbTHPYIOLIEE
BO3JCHCTBHE, YTO M yKa3aHHOE BBIpAKEHME value_expr. ECIM MHOXECTBO IyCTO,
TO:

{} =stop
{}=swap
| {3 = skip

6.19. Ununuanusupyromue Boipaxenust (Initialise Expressions)

CuHrakcuc.

initialise_expr ::=

initialise

ATpuOyTBHl. MaKkcUMalbHBIM  THUIOM  WHUIMAIA3UPYIOMIETO  BBIPAKECHUSA
initialise_expr aBisgerca Unit.
Nuannnanusupyromiee BbIpaXXeHUE initialise_expr CTaTUYECKU MPOU3BOAUT 3aIUCH
BO BCE MEpPEMEHHbIC, MHUITHATU3UPYEMbIC 3TUM BBIPAKEHUEM, U HE oOpalaercs
CTAaTUYECKHA HU K KAKUM KaHaJiaM.
CemanTuka. Pe3ynbTupyromiee BO3AeHCTBUE MHUIUATUZUPYIOIIETO BBIPAKECHUS
initialise_expr COCTOMT B TOM, YTOOBI MPHCBOUTH IMEPEMEHHBIM WX HayaJlbHBIC
3HaueHus. VHunmanusupyromee  BbIpaXEHHE  initialise_expr  BO3Bpalaer
€IMHCTBEHHOE B TUIIe Unit 3HaueHue (). HauanpHOE 3HaUYeHHE MEPEMEHHON MOXKET
OBITH 3a7aHO SBHO B ONpPENEIICHWU 3TON MEPEMEHHOH; €CIIM OHO TaM SBHO HE
3aJaHO, TO, TEM HE MEHEE, CYIIECTBYET HEKOTOPOE ONIPEAECIIEHHOE 3HAYECHHUE,
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KOTOpPO€ BCErJa NPUCBAMBACTCA JAHHOM MEPEMEHHOM WMHULMAIU3UPYIOIINM
BBIpaKEHUEM initialise_expr.

C mnoMompl0 JAHHOTO BBIPAKEHHS HWHUIMAIU3UPYIOTCS BCE IEPEMEHHBIE,
ompeiesICHHbIE TOCTYynoM ‘any’ (cM. pazzen 5.11).

6.20. Boipa:xxenus npucBanBanusi (Assignment Expressions)

CHHTaKCHC.

assignment_expr ::=
variable-name := value_expr

KonrekcTHble yciaoBusi. Mms name JOMKHO MPENCTaBIATH HEKOTOPYIO
MIEPEMEHHYIO.

MakcuMallbHBIM THUIT BBIPXKEHUSI value_expr JOJDKEH OBbITh MEHBIIE WIM PaBeH
MaKCHMaJbHOTO THUITAa UMEHH hame.

ATpuOyTBHI. MakCHMaNbHBIM THUIIOM BBIPAXXEHUWs IIPUCBAMBAHUS assignment_expr
saBiseTcs Unit.

Bripaxkenne mnpucBanBaHUs assignment_expr CTaTUYECKU MPOU3BOJUT 3alUCh B
IIEPEMEHHYIO, TIPEACTABICHHYIO BXOJSIIMM B €r0 COCTaB UMEHEM hame, a TaKXe
CTAaTUYECKU TPOM3BOJUT JOCTYNl K IEPEMEHHBIM WJIA KaHallaM, K KOTOPbIM
cTaTU4YecKu oOpalaercs BEIpaKeHHUE value_expr.

CemanTuka. Pesynbrupyroniee BO3ACHCTBHE  BBIPAXXCHHUS  MPUCBAMBAHUS
assignment_expr COCTOUT B TOM, 4YTOOBI 3amucaTh (MPUCBOUTH) 3HAUCHHE
BBIp@KECHUSL Vvalue_expr B TNEPEMEHHYI, MPEACTABICHHYIO HWMEHEM hame.
3HaYE€HWEM, BO3BpAIAEMBIM BBIPAKECHUEM MPHUCBAMBAHUSA  assignment_expr,
SIBJIIETCSL €AUHCTBEHHOE B TUITE Unit 3HaueHueE ().

6.21. Input-Beipaxenus (Input Expressions)

CuHTaKCHC.

input_expr ::=
channel-name ?

KonTekcTHble yejaoBusi. IMsi name T0/KHO NMPECTaBIISITh HEKOTOPBIN KaHAJ.
ATpuOyTBbl. MaKCHUMaJabHBIM THIOM INPUL-BBIpAKEHHS input_expr sBJseTCS
MAaKCHUMAJIbHBIM TUI BXOJIAILETO B €r0 COCTaB UMEHU hame.
Breipaxkenre  input_expr ~ cTaTMYeCKHM  MNPOU3BOJUT  BBOJ MO  KaHaIy,
MPECTABJICHHOMY HMMEHEM name, W HE 00paimaercs CTaTHUYeCKHM HU K KaKuM
MIEPEMEHHBIM.
CemanTuka. Pe3ynbTHpyloiiee BO3JCHCTBUE BBIPAXKEHUS iNput_expr COCTOUT B
TOM, 4YTOOBI TMPEJIOKUTh BBECTH JAHHBIC 10 KaHaly, NPEACTaBICHHOMY
yKa3aHHBIM UMEHEM name. 3Hau€HHEM, BO3BpaIllaeMbIM BBIPAKCHHEM input_expr,
ABJSIETCA 3HAUYEHWE, BBEIACHHOE II0 YKa3aHHOMY KaHaly, B clly4yae, eclu
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MNpCIJIOKCHHUEC TIPOMU3BCCTU BBOA COBIIAJACT C IAPAJUICIIBHBIM IIPCIJIOKCHUCM
IMPOU3BCCTH BBIBO/I 110 TOMY JKC KaHAJY.

6.22. Output-Beipaxenus (Output Expressions)

CHHTAKCHC.

output_expr ::=
channel-name ! value_expr

KonTtekcTHbIe ycaoBusi. IMsi name 10KHO TTPEACTABISATh HEKOTOPBIN KaHal.
MakcuMalIbHBIM THUIT BBIPOKEHHUS value_expr JOJDKEH OBITh MEHBIIE WM PaBeH
MaKCUMAJILHOTO TUIIAa UMEHHU hame.
ATpuOYTBI. MaKCUMaJIbHBIM THUIIOM OUtpUt-BBIpaKEHHUS oOutput_expr sBIISIETCA
Unit.
Beipaxkxenne  output_expr CTaTMYECKH IIPOU3BOAUT  BBIBOJ IO  KaHaly,
MPEACTABICHHOMY BXOJSIIMM B €r0 COCTaB MMEHEM name, a TaKXe CTaTHYEeCKH
oOpaiaercsi K IEPEMEHHBIM WJIM KaHajaM, K KOTOPhIM CTaTUYECKHU MPOU3BOAUT
IOCTYI BBIpaXXEHHUE Value_expr.
CemanTuka. Pe3ynbTupyroniee BO3JACHCTBUE BBIPAXKEHUS Output_expr COCTOUT B
TOM, YTOOBI TPEJIOKUTH BHIBECTH JAaHHBIE MO KaHally, NPEACTaBICHHOMY
yKa3aHHbIM KWMeHeM name. [IpemaraembiM 111 BBIBOJIa 3HAYEHHUEM SIBIISIETCS
3HAUYCHWE, BO3BpalllaéMO€ BbIpaAXXEHUEM Value_expr. BripaxkeHue output _expr
BO3BpalllaeT ANHCTBEHHOE B TUIE Unit 3HaueHue () B ciiydae, €CIIM IPEIIIOKECHUE
IIPOU3BECTHU BBIBOJ COBIIAJAET C MAPAUIEIBbHBIM IPENTI0KEHUEM TTPOU3BECTU BBO/I
10 TOMY K€ KaHaly.

6.23. CocraBHble BhIpaxkenus (Structured Expressions)

CHHTaKCHC.

structured_expr ::=
local_expr |
let_expr |
if_expr |
case_expr |
while_expr |
until_expr |
for_expr

6.23.1. JlokaabHble BuIpaxenus (Local Expressions)

CHHTAKCHC.

local_expr ::=
local opt-decl-string in value_expr end
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Konteker u mnpaBuia Buaumoctu. KonTtexcrom o0BsBIeHUs opt-decl-string
SABJISIETCA caMO 3TO OOBsiBIeHUE opt-decl-string U BbIpaxkeHUE value_expr. DTo
O3HAYaeT, YTO TOPANOK OMNpeAeliecHnid B  oOBsABIeHHWU  opt-decl-string
HECYILIECTBEHEH.

KonrtekcTHbie ycinoBusi. Bxojsiue B JoKanbHOE BbIpakeHHE 0ObsABICHUS decl
JOJIKHBI OBITH COBMECTHMBI.

MakcumanbHbId TUI BBIpAXKEHUS value_expr HE JOJDKEH BKIIOYAaTh B ce0s
aOCTpaKTHBIE TUIIbI, IEPEMEHHBIE U KaHaJIbl, OTIpe/IeIICHHbIE B 00bsIBICHUSX decl.
ATpuOyTBHI. MakCUMaJIbHBIM TUIIOM JIOKAJIBHOTO BbIpa)KeHUs local_expr sBIsIETCS
MAaKCHUMAaJIbHBIM TUII COAEPIKALLETOCs B HEM BbIpaXKeHUs value_expr.

JlokanbHOE BBIpaKEHHE local_expr CTAaTHYECKU MPOU3BOJIUAT JOCTYH K TEM
HEJIOKAJIbHBIM TEPEMEHHBIM U KaHajlaMm (T.e. K MEPEMEHHBIM W KaHajaMm, He
ompenensieMbiM B O0BsBICEHUU opt-decl-string), K KOTOPBIM CTaTUYECKHU
oOpailiaeTcsi BXOJISIIEE B €r0 COCTaB BhIpAXKEHUE value_expr.

CemanTuka. Pe3ynbTUpPYIOIIMM  BO3JACHCTBUEM  JIOKAJBHOTO  BBIPAKCHUS
local_expr SIBIAETCA pE3yJbTUPYIOIIEE BO3JECUCTBHE COACPKAIIECTOCI B HEM
BBIPAKEHUS value_expr, BBIYACICHHOTO B KOHTEKCTE OMNPEACICHUN, 3aIaHHBIX B
oObsBieHusx decl. JlanHoe BbIpakeHHE Vvalue_expr BBIYUCISIETCS B KaXIOH
MOJIEIIN, YAOBJIECTBOPSIOLIEH YKAa3aHHBIM ONPEAECICHUSIM, U 3aTEM MPOU3BOJUTCS
HEJCTePMUHUPOBAHHBIN BBHIOOP MEXIY PE3yJbTUPYIONIMMHU BO3JICUCTBUSIMU ITUX
BBIUMCIICHUU.

B xonie BbhIUMCIEHHUS BBIpaXeHHs value_expr Jro0oe oxujaromiee 00paboTKu
B3aMMOJICUCTBHE TI0 KaHaly, OOBSIBICHHOMY B 0O0BsSBIeHUU opt-decl-string,
3aMeniaeTcs Ha stop.

6.23.2. Let-Bbipaxenus (Let Expressions)

CuHTaKCcHuc.

let_expr ::=
let let_def-list in value_expr end

let_def ::=
typing |
explicit_let |
implicit_let

explicit_let ::=
let_binding = value_expr
implicit_let ::=
single_typing restriction

let_binding ::=
binding |
record_pattern |
list_pattern
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KoHnTekcTHO-He3aBHCHMMBIe pacluupenus. Beipaxenue let_expr, coaepkaiiee B
cebe Oosiee ogHOTO ompeseneHus let_def, sBrsercs cokpalieHHON GopMoil 3amucu
IUIE  HEKOTOPOTO 4YHCIa BIOXKCHHBIX |et-BeIpaskeHMII C  €IUHCTBEHHBIM
ornpejeneHueM. To ecTb BbIpaxkeHue let_expr BUja:

let let_defy, ..., let_def, in value_expr end
SIBJISIETCS COKPAIIEHHOM (hOpMOM 3aICH CIIETYIONIET0 BhIPAKCHHUS:

let let_def; in
let let_def, in value_expr end

end
KonTekcT 1 npaBwia BUAMMOCTH. B BeipakeHuu let_expr Bujaa:
let let_def in value_expr end

KOHTEKCTOM onpeneieHus let_def saBiasgeTcsa BeIpakeHUE value_expr.

ATpuOyTbl. MakcuMaldbHBIM  THUIOM  BBIp@XKEHUS  let_expr  sBISIETCA
MAaKCUMAJIBHBIN TUIT COJCPHKAILIETOCS B HEM BBIpaXEHHUS value_expr.

B sgBHOM omnpenenenun explicit_let MakCHMaldbHBIM KOHTEKCTHBIM THIIOM
KOHCTPYKIIMU let_binding SIBIs€TCS MAaKCUMAJIBHBIN TUIT BBIPAXKEHUS value_expr.
BripaxxeHnue let_expr cTaTUYECKH NPOU3BOAUT JOCTYI K TEM MEPEMEHHBIM U
KaHallaM, K KOTOPBbIM CTaTHYECKH OOpalaloTcs BXONAIIME B €ro COCTaB
omnpeneneHus let_def u BepakeHue value_expr.

VYkazanue Tuna typing He oOpariaeTcsi CTAaTHYECKH HU K KaKUM TMEPEMEHHBIM WJTU
KaHaJaMm.

SBHOE ompeneneHue explicit_let CTaTMYECKHW MPOU3BOIUT JOCTYH K TEM
MEPEMEHHBIM M KaHajlaM, K KOTOPbIM CTaTUYECKU OOpaliaeTcsi BXOSIIEE B €ro
COCTaB BBIpaXeHHE value_expr.

HesBHoe omnpenenenne implicit_let craTM4ecku MPOU3BOAUT JAOCTYII K TEM
MEpEMEHHBIM M KaHajlaM, K KOTOPbIM CTaTMYECKHU OOpaliaeTcsi BXOSIIEE B €ro
COCTaB Or'paHUYECHUE restriction.

CemanTuka. BripaxkeHue let_expr, coaepiaiiee OJHO omnpeaencHue let def u
MMEIOIIEee BUL:

let let_def in value_expr end

BBIUHCIIACTCS — cleayronmm  obpazoM. Ormpenenenue let_def mnpencraBisier
HEKOTOPOE MHOXECTBO MOJIENIEH, KaK OINKCAHO HMXKE. YKAa3aHHOE BBIPAKEHUE
value_expr BBIYUCIIIETCA B KaXJIOW TAKOM MOJEIHA U MEXAY Pe3yJIbTUPYIOIINMU
s exTaMu ITUX BHIYUCICHHUHN MPONU3BOIUTCS HEJACTEPMUHUPOBAHHBINA BBHIOOP.
Paznuuarorcs tpu Buga onpeaenenui let_def:
e omnpenenenue let_ def B dopme ykazanus Tuma typing TIpEICTaBISET
MHOKECTBO MOJIEJIEN, KOTOPBIE YAOBIETBOPSAIOT ONPEAECICHUSAM, 3aIaHHBIX
yKa3zaHueM THIIa typing,

74



onpenaenenue let_def B HestBHOM dopme implicit_let mpeacTaBasieT HEKOTOPOE
IIOAMHOXKECTBO  MOJIEJIEH, KOTOPBIE YIOBJIETBOPSIOT  ONPEHCICHUIM,
3aJlaHHBIX yKa3aHHEM THIIa single_typing: T€X W3 HUX, IJ€ BBIIOJHACTCS
OrpaHUYEHHUE restriction;

onpeneneHue let_def B ssBHON dopme explicit_let mpeacTaBisieT MHOXKECTBO
MOJICNICH, ToydaeMoe CleayronmM obOpa3oM. Bripakenue value_expr
BBIYUCIIAETCS, W 3aT€M BO3BpAIlaéMO€ WM 3HAYEHUE COIOCTABIIAETCS CO
cBs3bIBaHHEM let_binding. Ecim pmaHHOe 3Ha4Ye€HWE COOTBETCTBYET
CBA3BIBAaHUIO let_binding, pe3ynbTaTOM SBIIETCS HEKOTOPBIA HAOOP
ONPEAECICHUN U MCKOMOE MHOMXECTBO MOJICIIEN COIAEPKUT E€AUHCTBEHHYIO
MOJIEJIb, YAOBJIETBOPSIOUIYIO 3TUM ONpeAcicHusM. Eciau ke, HampoTus,
JTAHHO€ 3HAYEHUE HE COOTBETCTBYET CBA3BIBAHUIO let_binding, TO MCKOMOE
MHO>KECTBO MOJIEJIEN ITYCTO.

6.23.3. If- Buipa:xkenus (If Expressions)

CHHTaKCHC.

if_expr ::=

if logical-value_expr then
value_expr

opt-elsif_branch-string
opt-else_branch
end

elsif_branch ::=

elsif logical-value_expr then value_expr

else_branch ::=

else value_expr

KonTekcTHO-He3aBUCHMBIe pacmmpenust. |f-Beipaxkenue if_expr, comepxkariee

BCTBU

elsif_branch, mnpencraBiger co0oil cokpauieHHyr0 (opMy 3amucu

HEKOTOPOro YHMcia BIOXKEHHBIX If-BbIpaskeHuii if expr Oe3 BeTBel elsif_branch.
Bripaxxenue if_expr Buaa:

if value_expr; then value_expr;’
elsif value_expr, then value_expr,’

elsif value_expr, then value_expr,’
opt-else_branch

end
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ABIISIETCS COKPALIEHHON (hOPMOI1 3aICH BBIPAKEHUS:

if value_expr; then value_expr;’ else
if value_expr, then value_expr,' else

' if value_expr, then value_expr,’ opt-else_branch end
end
end
Bripaxxenue if_expr Buaa:
if value_expr; then value_expr, end
SIBJISIETCSL KPATKOM 3alMChIO BBIPAKCHUS:
if value_expr; then value_expr; else skip end
KonrtekcrTHble ycioBus. B Beipaxkenuu if_expr Buja:

if value_expr; then value_expr; else value_expr; end

MaKCUMAaJIbHBIM THUIIOM BBIPOKEHUS value_expr; JO0bKeH ObiTh TN Bool wu
MaKCHUMaJIbHbIC THUIIBI BBIpAXKCHHU value_expr, W value_exprs JIOJDKHBI WUMETh
HAMMEHBIIYIO BEPXHIOIO TPAHHMILY.

ATpu6yThl. [l if-BeIpakenus Bujaa:

if value_expr; then value_expr; else value_expr; end

aTpuOyThl OMNPENENAIOTCS  CleAyoIUM oOpa3oM. MakcuManbHBIM — THUIIOM
YKa3aHHOI'O BBIPAKECHUS SABJISICTCS HAMMEHbIIAs BEPXHsA IPAHULIA MAKCUMAaJIbHBIX
THUIIOB BBIPAKCHUM value_expr, U value_exprs.

PaccmaTpuBaemoe BbIpaxkeHue if_expr cTaTMueckd oOpamiaercsi K TeM
NEePEMEHHBIM M KaHallaM, K KOTOPbIM CTaTHYECKH OOpallaioTcs BbIpaXKEHUs
value_expri, value_expr, u value_exprs.

Cemanrtuka. Pe3ynbTupyroniee Bo3€HCTBUE BBIPAXKEHHUS if_expr COCTOUT B TOM,
YTOOBI ONPEAEIUTh NPUMEHUMYIO aJbTEPHATUBY M TOJY4YUTh 3P(DEKT OT ee
puMeHeHus. Boipaxkenue if_expr Buza:

if value_expr; then value_expr; else value_exprs; end

BBIYMCIISIETCS IIyTEM BBIUYMCIICHHUS BBIpaKEHUs value_expr;, KOTOPO€ BO3BpallacT
HEKOTOpoe OyJEeBCKOE 3HAYeHHWE — TECTOBOE 3HaueHue. Ecnu mnomydeHHoe
TECTOBOE 3HAUYEHUE PABHO true, BBIYUCISETCA BbIpaxkeHue value_expr,. B
OPOTHUBHOM Cllydae (3HAYEHUE TECTOBOTO BbIpaXeHHs! paBHO false) BbIUUCISETCS
BBIpaKEHUE value_exprs.

6.23.4. Case-sbipa:xkenus (Case Expressions)

CHHTAKCHC.

case_expr ::=
case value_expr of case_branch-list end
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case_branch ::=
pattern — value_expr

Konrekcer u npaBuia BuaumMocTu. B BeTBU case_branch koHTeKCTOM oOpasia
pattern sIBIsI€TCS BBIpa)KeHUE value_expr.

KonrekcTHble yciaoBus. B BblpaKeHUM case_expr MaKCHUMAaJbHbBIE THIIbI
BBIpOKCHUM Vvalue_expr, COIEpKalIuXcs B BETBAX case_branch, JHOJDKHBI MMETh
HAUMEHBIIYI0 BEPXHIOK IPAHULLY.

ATpuOyTBHI. MaKCUMaIbHBIM THUIIOM CaSE-BBIPAKECHUS Case_expr SBILIETCS
HAUMEHbIIAsA BEPXHSS T'PAHUIIA MAKCUMAJIBHBIX THIIOB BBIPAXXCHHM value_expr B
COOTBETCTBYIOIIMX BETBAX case_branch.

B BeIpaxkeHuu case_expr MaKCUMaJIbHbIM KOHTEKCTHBIM THUIIOM OOpa3lioB pattern B
BETBSIX case_branch sBIISIETCS MaKCUMabHBIMA TUM BBIPAXXECHUS value_expr.
BripaxxeHue case_expr CTaTUYECKH MPOU3BOIAUT JOCTYII K TEM IIEPEMEHHBIM U
KaHaJlaM, K KOTOPbIM CTaTHYECKH 0OpaIaloTcs cojiepKaliuecsi B HEM BbIpaKCHHE
value_expr 1 BETBHU case_branch.

BerBp case_branch cratmyecku IPOU3BOAUT JTOCTYII K TE€M IMEPEMEHHBIM U
KaHaJlaM, K KOTOPbIM CTaTUYECKU OOpalaercs BXOAIIee B €€ COCTaB BbIpAKCHHE
value_expr.

CemanTuka. Pe3ynbTHpyroliee BO3JICHCTBUE BBIPAXKEHUS Case_expr COCTOUT B
TOM, 4TOOBI BBIUUCIUTH BBIpAXKEHUE Value_expr, OMpeleIuTh COOTBETCTBYIOUIYIO
BETBb case_branch u 3aTeM BBIYHUCIUTH BBIpAKEHUE Value_expr, coAeprKalieecs B
3TOM BETBU. BbIpaxkeHue value_expr BBIYUCISAECTCS W BO3BPAIIA€T HEKOTOPOE
3HAYEHHE — TECTOBOE 3HAYEHHUE. 3aT€M MPOCMATPUBAIOTCA CJIEBA HANPABO BETBU
case_branch 10 Tex Iop, ITOKa JaHHOE TECTOBOE 3HAYECHUE HE COBHAJNET C KAKUM-
nmubo obOpasiom pattern. Takoe yCHEIIHOE COMOCTaBICHUE 00pas3lia C TECTOBHIM
3HAUYCHHUEM JIaeT B pe3yJbTaTe HEKOTOPhIM HaOOp ompenencHuil. B 3aBepiienuu B
KOHTEKCTE JTUX OIPEACIICHUNA BBIYUCIAETCS COOTBETCTBYIOLIEE BBIPAKECHUE
value_expr, cozaepxaiieecss B BETBHM case_branch, Ha KOTOpOW MPOU3OILIO
OTOXJECTBJICHUE 00pa3iia ¥ TECTOBOTO 3HAYCHHUSI.

Eciu Hm Ha onmHOW BeTBM case_branch He OBUIO JOCTUTHYTO ycrmexa B
COTOCTaBJICHUM TECTOBOTO 3HAYEHUSI C COOTBETCTBYIOIIUMH 0Opasiamu,
PE3YABTUPYIOLIUM BO3JECHUCTBUEM BBIpaKECHUS case_expr SIBIIIETCS
HEJIETEPMUHHUPOBAHHBIN BBIOOP MEXIY pe3yJbTHUPYIOIMIMMHU BO3JICUCTBUSIMHU B
IIyCTOM MHOECTBE, T.€. sSwap.

6.23.5. While-sbipa:xxenust (While Expressions)

CHHTAKCHC.

while_expr ::=
while logical-value_expr do unit-value_expr end

KonTekcTHble ycaoBusi. MakCUMalIbHBIM THUIIOM IEPBOTO BBIpaXKeHUsI value_expr
JIOJKEH OBITH TUI Bool.
MakcuMalIbHBIM THUIIOM BTOPOT'O BBIPAKEHUS value_expr J0JDKEeH ObITh TUIT Unit.
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ATpuOyTBI. MakcUMaJIbHBIM TUIIOM BhIpaxkeHus while_expr sBiisgercs Unit.
Bripaxkenue while_expr cratndecku oOpaiaercsi K TeM MepeMEeHHBIM U KaHajiaM, K
KOTOPBIM CTaTUYECKH 00OpaIatoTCsl COCTABIISIIOLIME €r0 BEIpAKEHUS value_expr.
Cemanrtuka. PesynpTupylolliee BO3ACICTBHE BbIpa)keHHsI while_expr COCTOUT B
TOM, 4YTOOBI MOBTOPSATH BBIUMCIEHHE BTOPOIrO BBIpAXEHUs value_expr, IMOKa
BBIUMCJIEHHE NEPBOrO OYJIEBCKOTO BBIPAXKEHUS value_expr BO3BpalllaeT 3HAUYECHUE
true. 3HaueHuWeM, BO3BpallacMbIM  BBIpAKEHHEM  while_expr,  sBIsgeTcCs
€IUHCTBEHHOE B TUIIC Unit 3Ha4YeHHUE ().

Nmeet mecTo crienyromas 3KBUBAJICHTHOCTD:

while value_expr; do value_expr,; end

if value_expr; then
value_expr, ; while value_expr; do value_expr, end
else skip end

6.23.6. Until-Beipa:xxenust (Until Expressions)

CuHTaKCcHuc.

until_expr ::=
do unit-value_expr until logical-value_expr end

KonTekcTHO-He3aBHCHMBIE paciuupeHus. Beipaxxenue until_expr Buga:

do value_expr; until value_expr, end

MIPEICTaBIIAECT COO0M KPaTKyt0 OpMy 3alUCH BHIPAKCHHUS:

value_expr; ; while ~value_expr, do value_expr; end

6.23.7. For-seipasxkenus (For Expressions)

CHHTaKCHC.

for_expr ::=
for list_limitation do unit-value_expr end

KonTekcTHble yejoBus. MakcuMaabHBIM TUIIOM BhIpaXKeHUs value_expr J0JKEH
OBITH THII Unit.
KonTekcTHO-3aBUCHMMBIE paciunpenusi. Boeipaxenue for_expr Buza:

for list_limitation do value_expr end
peACTaBisieT co00i KpaTKyro GopMy 3alUCH BBIPAKCHUS:

let id = ( value_expr | list_limitation ) in skip end
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7. CeszpiBanug (Bindings)

CunTakcuc.
binding ::=
id_or_op |
product_binding

product_binding ::=
( binding-list2 )

Tepmunosiorus. 3HauyeHUE MOXKET ObITb conocmasneHo CO CBSI3bIBaHHEM binding
JUTSI TIOJTyY€HUS HEKOTOPOTo Habopa ompeaesieHnid 3HAaYCHUH.
KonTekcTHbIe YycI0BHA. MakcuManbHbIA KOHTEKCTHBIM THUIT JJISl CBSI3bIBAHUSA
binding, mpeacTaBisiONIero coOoi omepanuio op, AOKEH OBITh KaKUM-JIH00
(YHKIIMOHATBHBIM THIIOM, Pa3JIMYUMBIM C MAaKCHMAJIbHBIM THIIOM (THIIaMM)
peAOoNpPEeIeICHHOT0 3HAaueHUs (3HaueHWi) orepanuu op. Ecim omepamus op
sSBiseTcs WH(PUKCHOM omeparuel infix_op, TO THIOM IMapaMeTpa JaHHOTO
(GYHKIIMOHATBHOTO TUIIA JOJDKEH OBITh THIT IEKapTOBa MIPOU3BEICHHS JUIUHBI 2.
MakcuMallbHBIM KOHTEKCTHBIM THUIIOM KOHCTPYKIIMHU product_binding JopkeH OBITh
THI J€KapTOBa MPOU3BEICHUS TOM K€ JJIMHBI, YTO U CIIUCOK binding-list2.
B xoHcTpykumu product_binding cocTaBisitomye €€ cBsi3bIBaHUs binding AOJLKHBI
OBITH COBMECTHMEL.
AtpuOyrbl. KoHTekcT cCBa3pIBaHMS binding ompenenser  maxcumanbHblu
KOHMEKCMHbIUL mun JJIsl JAHHOTO CBsI3bIBaHMS binding. [l KOHCTpyKUH,
coAepkKalluX B CBOEM COCTaBe CBA3bIBaHUA binding, 3TOT MaKCHUMAaJbHbBIN
KOHTEKCTHBIW THI YKa3bIBACTCS B COOTBETCTBYIOIINX pa3/Ieiiax.
B kadecTBe MakKCMMajabHOTO THIIA KOHCTPYKIMHU id_Or_op, MNPEACTaBIISIONIEH
co0Ool cBsi3pIBaHME binding, MpUHUMAETCS MaKCHUMAJbHBIA KOHTEKCTHBIA THII
JIJAaHHOI'O CBA3BIBaHUA binding.
B xoncTpykiuu product_binding Bunma (bindings, ..., binding,) , KOHTEKCTHBIN THII
KOTOpOM wuMeeT BHA 1I; x...x1,, MakCUMaJbHbIMM KOHTEKCTHBIMU THUIIAMH
CBsA3bIBaHUM bindingy, ..., binding, SBASIOTCS THIIBI ty, ..., t, COOTBETCTBEHHO.
CemanTuka. CoBIiajiecHHe HEKOTOPOTO 3HAUYCHUS V MAaKCUMaJIbHOTO KOHTEKCTHOTO
Ttura t co cea3piBaHUEM binding Buaa id_or_op Jaer ciaeayroliee onpeieacHue:

id or op:t=v

CoBnajicHUe 3HAYCHHWS HEKOTOPOro JieKapToBa mpowm3BeneHus  (Vy,...,Vy)
MaKCHUMAaJIbLHOIO0 KOHTEKCTHOIro Tura {; x ... x 1, co cBs3piBaHueM product_binding
Buga (bindingy,..., binding,) maer HaOop omnpenereHui, MNOJYYEHHBIX MPHU
COBIIAJICHUM KaXXJOTO 3HAYEHUS Vi MAaKCMMAJIBHOTO KOHTEKCTHOro Tuma tj co
CBA3BIBAaHMEM binding.
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8. Ykazanus tuna (Typings)

CHHTaKCHC.

typing ::=
single_typing |
multiple_typing

single_typing ::=
binding : type_expr
multiple_typing ::=
binding-list2 : type_expr

commented_typing ::=
opt-comment-string typing
KoHTekcTHO-He3aBUCHUMBbIE pacmiupeHusi. Bce MHOXXECTBEHHbBIC YKa3aHUs THIIA

multiple_typing u typing-list sIBISIOTCS COKpaleHHOW (QopMor I eIUHUYHBIX
yKazaHuM Thna. Tak, MHOKECTBEHHOE yKa3aHUe TuIla multiple_typing Buaa:

bindings,..., binding, : type_expr
SIBIIIETCS COKPAIICHHON (hOPMO#i CIICAYIOIICH 3aIIHCH:
(bindingy,..., binding,) : type_expr x ... x type_expr

r7ie JICKapTOBO MPOU3BEICHUE TUIIOB UMEET JITTUHY N.
Cnucok typing-list Bua:

binding; : type_expry,..., binding, : type_expr,
SIBJISIETCS] COKpAIEHHOM (hOpMOH CIIeTyIONIEeH 3aiCu:
(bindingy,..., binding,) : type_expr; x ... x type_expr,

Paznoxenne Ha eQMHMYHBIE YKa3aHUsS TUIA CHHCKA typing-list, BKIIOYAKOIIETO
MHOKECTBEHHBIEC YKa3aHUs TuIia multiple_typing, HAYMHAECTCA C PA3I0KEHUA ITUX
MHO>KECTBEHHBIX yKa3aHHWM Thmna multiple_typing.

ATpuOYTBbl. MakCUMaJIbHBIM THUIIOM E€IWHUYHOTO YyKa3aHWs Tuma single_typing
SIBJISIETCSI MAKCUMAJIbHBIN THIT BBIPAXKEHUS type_expr.

B enquHnuHOM yka3zanuu Thna single_typing MakCMMalbHBIM KOHTEKCTHBIM THUIIOM
COZIep/KAlIErocss B HEW CBA3bIBaHUA binding SBJISETCS MAaKCUMAJIbHBIM THI
COOTBETCTBYIOLLIETO BBIPAKECHUS type_expr.

MakcumanibHOE orpejiesieHue onpeaeseHus value_def, mpencTaBisiomero cooou
KOHCTPYKIIHUIO commented_typing, IOJIy4aeTcs IIyTeEM  3aMELICHUs B
COCTaBJIAIOIIEM €€ YyKasaHWM THIla typing TUIIOBOIO BBIPAXKEHUSA type_expr
COOTBETCTBYIOIUM BBIPAKEHUEM MAaKCUMAIBHOI'O THUIIA.

CemanTuka. Equanunoe ykasaHnue Tura single_typing Buja:

id_or_op : type_expr
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MIPEACTABIISIET ONpPEAECIEHUE HEKOTOPOro 3HadyeHus — id_or_op BBOAWUTCS I
0003HaYEHUsI 3HAYEHUS, THUIl KOTOPOTO MPEACTABICH THUIIOBBIM BBIPAKEHHEM
type_expr. EqxnHn4HOE yKa3aHue TuIa single_typing Bujaa:

(bindings, ..., bindingy) : type_expry x ... x type_expr,

MPEJCTABIACT HAOOp OMNpEACTCHUM, MNPEICTABICHHBIX KaXKIbIM E€IUHUYHBIM
YKa3aHUEM THIIA:

binding; : type_expry

bin'dingn : type_expr,

9. Patterns (oopa3upbi)
9.1. O0mue 3aMeYaHuA

CHHTaKCHC.

pattern ::=
value_literal |
pure_value-name |
wildcard_pattern |
product_pattern |
record_pattern |
list_pattern |

Tepmuuosiorus. 3HaueHUE MOXET conocmasenimvcsi ¢ o0pas3loM pattern WU
BHYTPEHHHM 00pasioM inner_pattern (cMm. pasaen 9.8), u Takoe CONOCTaBICHUE
MOXXET TPUBOAUTH K Heyoaue WM ycnexy. B ciydae ycrexa pe3ylbTaToM
COTIOCTAaBJICHUS ABJISIETCSI HEKOTOPBIM HA0Op ONpeIeTICHUH.

Jlnst kaxxmoro Buaa oOpasloB pattern W BHYTPEHHHUX OOpasIloB inner_pattern
3a7a€TCsl CBOW KPUTEPUM YCHEMIHOIO COIOCTABJIEHHUS, @ TAKXKE PE3YJIbTUPYIOLINN
HAOOp OMpeeNeHN ISl ClIydasi YCIENTHOTO COMOCTaBICHUS. 3HaUYeHUE, KOTOPOe
COTIOCTaBIIIETCS C O0pa3loM pattern WM BHYTPEHHUM OOpasIloM inner_pattern |,
HA3bIBAIOT ‘TE€CTOBBIM 3HAYCHUEM .

ATpuOyThl. KoHTEeKCT 00pasia pattern uim BHYTpEHHEro oOpasua inner_pattern
ONPENEISIET MAKCUMATbHbIL KOHMEKCMHbLI mun JUIsl JAHHOTo o0pa3la pattern uian
BHYTpEHHEro oOpasua inner_pattern. JIns xaxaol KOHCTPYKIHWH, COAEpXkaliel B
CBOEM cocTaBe oOpaslibl pattern WM BHYTPEHHHE OO0pas3lbl inner_pattern, 3TOT
MaKCUMaJIbHbI KOHTEKCTHBIN THUIl YKA3bIBAETCA B COOTBETCTBYIOLIMX pa3Jciax.
KonrekcTHo-3aBuCUMbBbIe pacmnpenusi. J[is oOpasia pattern uiam BHYTPEHHETO
oOpasma inner_pattern, TIPEACTABISIIONIETO COOOW JIUTEpATbHOE 3HAYCHUE
value_literal, mmMs name, oOpasel 3amuch record_pattern uian oOpa3ell paBEeHCTBO
equality_pattern, onpeaeneHo CIEeAYyIoee KOHTEKCTHOE YCIOBHUE: MaKCUMAaJlbHbBIN
THUII, ACCOIMHUPYEMBIM C 3THM OO0pas3loM pattern WM BHYTPEHHHM O0pa3lioM
inner_pattern, JOHKEH OBITH MEHBIE WJIM pPAaBEH €ro MaKCHUMaJIbHOTO
KOHTEKCTHOro THna. s 3Tux 00pa3uoB NPUMEHSETCA Hes8HOe NpusedeHue
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munog. HesBHOe TMpHUBEACHWE THUIIOB TMPEACTABIACT COOO0N MOTEHIUATbHOE
npuBeneHue (cMm. pazgen 5.1) MakcMMandbHOTO THIA K MaKCUMaJbHOMY
KOHTEKCTHOMY TuIly. EciM HesIBHOE NPHUBEACHUE THUIIOB HE SBISIETCS
TOXKJIECTBEHHOW (YHKIMEH, TO COOTBETCTBYIOIIMK oOpasen pattern wiu
BHYTPEHHHI 00pasel] inner_pattern mpencTaBisieT coboi cokpalleHHylo (Gopmy
oOpaslia 3amMcH, TOJYYEHHOIO0 TMyTeM IMPUMEHEHHS YKAa3aHHOTO HESBHOIO
IpUBEACHUS TUIIOB:

e Eciu HessBHOE NIPUBEACHUE TUIIOB SIBIIsICTCS OAHOM GyHKkuueH f, To oOpasery
pattern WM BHYTpEeHHHUH oOpaser inner_pattern P mpeacTaBisieT coOou
COKpaimieHHyto ¢opmy oOpasma 3amucu record_pattern f(= p), ecim p
SBIIIeTCS UMeHeM name, U f(p) B mpoTuBHOM city4ae.

e Eciaum HesBHOE npHUBEACHUE THUIIOB SBISETCS KOMIIO3ULMEH (QYHKIUN
f,°...°f, (n > 2), To oOpa3er pattern wim BHyTpeHHHI 0Opasell inner_pattern p
MpeACcTaBisgeT coOoM cokpaileHHyro (popMy oOpasiia 3amucu record_pattern
fi(...(f.(= p))...), ecam p sBiusgercs umenem name, u fi(...(f.(p))...) B
MIPOTUBHOM CITy4ae.

AHanoruyHele MPUBEAEHUS TUIIOB MMEIOT MECTO B BBIpAXKEHUSAX value_expr (CM.
pazzaen 6.1).

9.2. JIntepannubie 3Hauenus (Value Literals)

KonrekcTHbie ycaoBusi. J[ns oOpasma pattern WM BHYTPEHHETO 0Opaslia
inner_pattern, mpejCcTaBiIsIONIero coooi uTepanbHOoe 3HadeHue value_literal (cwm.
paznen 6.2), MakCHUMalbHBI THI ATOTO JIMTEPAJLHOTO 3HAauYeHus value_literal
JOJKEH OBITh MEHBIE WM pPaBEeH MAaKCUMAaJbHOTO KOHTEKCTHOTO THIMA
yKa3aHHOTO 00pasiia pattern Uiy BHyTpEHHEro oOpasia inner_pattern,
ATpuOyThl. MaKCUMaJIbHBIM THUIIOM JIMTEPAIBHOTO 3HaueHHs value_literal,
IIPEICTABIIAIONIETO COOOM HEKOTOPHIN 00paser] pattern, sIBIsSETCS MaKCUMAaJIbHBIN
THII 3TOT0 JUTEPAIIBHOIO 3HaYeHus value_literal.
CemaHTHKA.

e Vcnewmnoe conocmasnenue: JIATEPATBHOE 3HAUYEHUE Value_literal HOJKHO

OBITh PAaBHO TECTOBOMY 3HAYEHUIO.
o Pe3ynvmupyrowjue onpeoenenus: HeT.

9.3. Umena (Names)

Konrekcrnbie ycioBusi. (s oOpasma pattern, mpeacTaBIsIONIETO COOOM HMs
name, 3TO UMs name JO0JIKHO MPEICTABISATh HEKOTOPOE 3HAUCHHUE.
MakcumanbHbId THIT 3TOTO UMEHU name (cM. pazaen 10) qomkeH ObITh MEHBIIE
WJIM paBeH MaKCUMaJIbHOTO KOHTEKCTHOTO TUTIA YKA3aHHOTO 00pasiia pattern.
CemaHTHKA.
e Vcnewnoe conocmaénenue: 3HaAYEHUE, NPEACTABIEHHOE HMEHEM name,
JOJIKHO OBITh paBHO TECTOBOMY 3HAUECHHIO.
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e Pezyrvmupyrowjue onpeoenenusi: HeT.

9.4. YuuBepcaiabubie oopa3ubl (Wildcard Patterns)

CHuHTaKCHC.

wildcard_pattern ::=

CemaHTHKA.
e Vcnewnoe conocmaénenue: BCE 3HAUYEHHUS! YCIEUIHO COMOCTABISIOTCS C
YHUBEpCcaJIbHBIM 00pa3iiom wildcard_pattern.
o Pe3ynvmupyrowue onpeoesieHus: HeT.

9.5. O6pa3ubl aekapToBbl npousBeaenns (Product Patterns)

CHHTaKCHC.

product_pattern ::=
(inner_pattern-list2 )

KonTtekcTHble ycjaoBHsA. MakcUMalbHbIII KOHTEKCTHBIM TUIT 00pasla JIeKapTOBO
npousBeaeHue product_pattern J0JKEH ObITh TUIIOM JIEKapTOBO MPOU3BEICHUE TON
e JUTMHBI, YTO U CIIUCOK BHYTPEHHHUX 00pa3LOB inner_pattern-list2.
Cocrapnstomive JaHHBIA 00pasel] BHYTpEHHHE OOpasibl inner_pattern JOJKHBI
OBITH COBMECTHMBI.

ATpubyThl. B oOpa3ne gekaptoBo mpousBeneHHe product pattern Bua

(inner_patterny,..., inner_pattern,), MaKCHMalbHbIi KOHTEKCTHBIH THII KOTOPOMH
uMmeer BUI 1 x ... x1,, MakCUMaJIbHbIMM KOHTEKCTHBIMA THUIIAMH BHYTPEHHHUX
o0pa3ioB  inner_patterny,..., inner_pattern, sBasAOTCA Tl b, ..., i,
COOTBETCTBEHHO.

CemaHTHKA.

o Vcnewnoe conocmasnenue: TyCTh 00paszell JEKapTOBO MPOU3BEICHUE
product_pattern umeeT BUI:

(inner_patterny,..., inner_pattern,)

TOT/Ia TECTOBOE 3HAYCHHUE JOJKHO OBITh JICKAPTOBBIM IPOM3BEICHUEM BHIA
(V,...,Vy) W B JONMOJHCHHMH K OTOMY KakKIO€ 3HAYEeHUE Vi OJDKHO
COTIOCTAaBIIATHCS C COOTBETCTBYIOIIMM BHYTPEHHUM 00OPa3IloM inner_pattern;.

o Pe3zynvmupyrowue onpedeierus: HaOOP ONMPEICICHHM, TOTydYaeMbIi MyTeM
COTIOCTAaBJICHUSI KaXKJOro 3HAYeHUs V; C BHYTPEHHUM 0Opasiom
inner_pattern;.
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9.6. Oopa3unl 3amucu (Record Patterns)

CHHTaKCHC.

record_pattern ::=
pure_value-name ( inner_pattern-list )

KonTekcTHble ycioBusi. B oOpasne 3amucu record_pattern uMs name JOJKHO
IPEACTaBIATh HEKOTOPOE 3HAYEHHWE M €ro MaKCHUMaJbHBIH THI JOJDKEH OBITh
TUTIOM YUCTOM (PyHKIMH. TUM pe3ylnbTUPYIOIIEH YacTH 3TOr0 (PyHKIIMOHAIBHOTO
TUIA JOJDKEH OBITh MEHBINE WM PaBEH MaKCHMAJIBHOTO KOHTEKCTHOTO THIIA
naHHoro oOpasma 3amucu record_pattern. Kpome Toro, ecinm oOpaser; 3amuch
record_pattern UMeeT BU:

name(inner_patterny,..., inner_pattern,) (n>1)

TO MapaMeTpUYecKas 4acTh JIAaHHOTO (PYHKIIMOHAJIBLHOTO THUIA JTOJKHA UMETh BUJT
t x ... xt,.

B o0pa3sne 3amucu record_pattern COCTaBIIAIONIME €ro BHYTPEHHUE OOpa3lbl
inner_pattern 10KHBI OBITh COBMECTHUMBI.

AtpubyTtel. B oOpasne 3amucu record_pattern Buga name(inner_pattern)
MaKCUMAJIbHBIM KOHTEKCTHBIM THIIOM BHYTPEHHEro ol0pasiia inner_pattern
SBJISICTCS TAPAMETPUUYECKAS YACTh MAKCUMAIIBHOTO THIA YKa3aHHOTO UMEHU hame.

B o6Opasne 3ammcu record_pattern Buma name(inner_patterny,..., inner_patterny)
MaKCHUMaJIbHBIMM KOHTEKCTHBIMHM THUIIAMHU BHYTPEHHHUX 00pa3IoB inner_patterny,...,
inner_pattern, sBiasrorcs  THnbl  t;, ..., t, COOTBETCTBEHHO, TA€ THI

napaMeTpUYeCKOM 4acTH MaKCMMaJIbHOTO THUIIA UMEHU hame uMeeT BHU {y x ... x t,.
CeMaHTHKA.
o Vcnewnoe conocmasnenue: MyCcTh 00pasell 3ammch record_pattern uMmeeT
BUJL:

name(inner_patterny,..., inner_pattern,) (n>1)

U MyCTh V — TECTOBOE 3HAUYCHHUE, TOTJA JIOJKHBI CYIIECTBOBATh 3HAYCHUS
Vi, ...,V TAaKHE, YTO:

v = name(Vy,..., Vi)

U B JIOMOJTHEHUH K ATOMY KaXkKJ0€ 3HA4YCHUE Vi JOHKHO COIMOCTABIISATHCS C
COOTBETCTBYIOIIMM BHYTPEHHUM 00pa3IioM inner_pattern;.

o Pesynbmupyrowue onpedeieHus: HaOOP ONpPeNeTIeHHH, MOTyIaeMbIil TyTeM
COTIOCTaBJICHUS KAXJIOrO0 3HAYCHHs] Vi C BHYTPEHHHUM 00pas3IoMm
inner_pattern;, TmpW 9TOM 3HA4YEHUS Vi,...V, HEACTEPMUHHUPOBAHHO
BBIOMPAIOTCS. TakuM 00pa3oM, 4YTOObI OBUIM BBITIOJHEHBI  YCIOBHUS
YCHENTHOTO COBITA/ICHUS, ONTUCAHHBIC BHIIIIE.
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9.7. Oopa3ubl couckn (List Patterns)

CHHTaKCHC.

list_pattern ::=
enumerated_list_pattern |
concatenated_list_pattern

KourekcTHble ycjaoBusi. MakcHMaIbHBIM KOHTEKCTHBIM THIIOM OOpasiia CIHCKa
list_pattern moiKeH OBITh KaKOH-TH0O0 CIIMCOYHBIA THIL.

9.7.1. O0pa3ubl CNUCKH, 3a1aHHbIe nepeuncaenueMm (Enumerated List

Patterns)

CHuHTaKCHC.

enumerated_list_pattern ::=
( opt-inner_pattern-list )

KonrtekcTHbie yciaoBusi. COCTaBISIONIME JTAHHYIO KOHCTPYKIHIO BHYTPEHHHUE
00pa3Iiel inner_pattern 101KHBI ObITh COBMECTUMBI.
ATpuOyTBl. MaKCUMalbHBIM KOHTEKCTHBIM THUIIOM KaXXJOr0 BHYTPEHHETO
oOpasna inner_pattern sBJISIETCS THII 3JIEMEHTa MAaKCHUMaJbHOTO KOHTEKCTHOTO
THUIIa COJIepKaIlero ux odpasiia crucka list_pattern.
CemanTHka.

o Vcnewnoe conocmasnenue: MycTh 00Opasel] CIMCOK enumerated_list_pattern

MIMEET BU:

(inner_patterny,..., inner_pattern,) (n>0)

TOT/Ia TECTOBOC 3HAYCHHE JIOHKHO TMPEJCTaBISITh COOOM CIHCOK BHIA
(Vy,..,Vy) U B JIONOJHEHHH K OTOMY KaXJ0€ 3HAYCHHE V; JOJKHO
COTIOCTAaBIIATHCS C COOTBETCTBYIOIIMM BHYTPEHHHUM 0OPa3IloM inner_pattern;.

o Peszynomupyrowue onpedeierus: HabOp OMPECICHHH, TOTydaeMbIi TyTeM
COTIOCTaBJICHUS KaXJIOTO0 3HAYCHHWsI Vi C BHYTPEHHUM 00pas3IoMm
inner_pattern;.

9.7.2. O0pa3ubl CHUCKH, 3a1aHHbIe KOHKaTeHanuel (Concatenated List

Patterns)

CHHTaKCHC.

concatenated_list_pattern ::=
enumerated_list_pattern ” inner_pattern

KonrekcTHbie ycjoBusi. Bxoasmme B JaHHYIO KOHCTPYKIIMIO 00paser] CIUCOK
enumerated_list_pattern ¥ BHYTpEeHHHI 0Opaser] inner_pattern OJDKHBI OBITh
COBMECTHUMBI.

ATpuOyTBl. MaKCUMagbHBIM  KOHTEKCTHBIM  THIIOM  O0pasna  CIHCKa
enumerated_list_pattern u  BHyTpeHHero oOpasma inner_pattern  sIBIsieTCS
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MaKCUMaJbHBIH KOHTEKCTHBIM THUII  COAEpXKallero ux o0pa3na CIHCKa
concatenated_list_pattern.
CemaHTHKA.
e Vcnewnoe conocmasnenue: mycTh 00pa3ell CIUCOK concatenated_list_pattern
YMeEeT BUJ:

enumerated_list_pattern ”~ inner_pattern

TOrJa TECTOBOE 3HAUYCHHE JOJIKHO MPEACTaBIIATL Co00it crrcok Buaa I M |y,
rae l; comocraBmsercst ¢ oOpasmoM cruckoM enumerated_list_pattern u |,
COTIOCTABJISATHCS C BHYTPEHHUM 00pa3lioM inner_pattern.

o Pesynomupyrowue onpedenenusi: HaOOpP ONpeACTICHUN, MOTYyYaeMblid TyTeM
corocTaBiieHus crmcka l; ¢ oOpasmom crnrickom enumerated_list_pattern u
crnucka l, ¢ BHyTpeHHIM 00pasmoM inner_pattern.

9.8. Buyrpennue o6pa3usl (Inner Patterns)

CuHTaKCcHuc.

inner_pattern ::=
value_literal |
id_or_op |
wildcard_pattern |
product_pattern |
record_pattern |
list_pattern |
equality_pattern

Jlist  BHYTpEeHHUX OO0pa3loB HCHOJB3yeTcsa oOmas sl  BceX 0o0pas3ioB
TEPMUHOJIOTHSI, aTPUOYThHl U KOHTEKCTHO-3aBHUCHUMBIE pacIIUpeHus (CM. pasien
9.1).

Omnpenenenus BCeX NMEPEUUCICHHBIX 3/16Ch KOHKPETHBIX BUIOB O0OpPa3IOB KpOMeE
id_or_op u equality_pattern qausl B pa3aenax 9.2 — 9.7.

9.8.1. Unentuduxaropsl wian onepamuu (ldentifiers or Operators)

KonrekcTHble ycioBus. MakcUManbHbIA KOHTEKCTHBIM THI JJII BHYTPEHHETO
oOpa3ua inner_pattern, IpeaCTaBISIOLIET0 COOOW ONEpALUI0 Op, TOJKEH OBITh
KaKuM-IH00 (YHKUIHMOHAIBHBIM THUIIOM, PA3JIMYMMBIM C MaKCUMAJIbHBIM THIIOM
(Tumamu) TpenonpeneNeHHOr0 3HadeHus (3HaueHui) omnepauuu op. Eciom
omepauus op sBiseTcs MH(UKCHON omepauuen infix_op, TO TUIOM MapaMmeTpa
JAHHOTO (PYHKIIMOHAIBHOIO THIA JOJKEH OBbITh THUI JEKapTOBa MPOU3BEICHUS
JUIMHEI 2.

ATpuOyTbl. B KauecTBe MaKCMMalbHOIO THUIA KOHCTPYKUMHU id_or_op,
IpeCcTaBistone coOoi BHYTpEeHHHIM oOpasen inner_pattern, TpUHUMAETCS
MaKCUMaJIbHBIA KOHTEKCTHBIA THI JAaHHOTO BHYTPEHHEro o0pasia inner_pattern.
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CemMmaHTHKA.

e Vcnewmnoe conocmasnenue: Bce 3HAUYCHUS MAKCHMAJILHOTO KOHTSKCTHOT'O
THIA YCIICIIHO COMOCTABJSIOTCA C HUACHTU(DHUKATOPOM WM OIllepaluei
id_or_op.

o Pesyromupyrowue onpedenerus: MyCTh V SABJSIETCS TECTOBBIM 3HaYE€HHUEM U t
— MAaKCUMAaJIbHbIM KOHTEKCTHBIM THUIIOM KOHCTPYKIMHU id_or_op, Toraa
PE3YIABTUPYIONIUM SIBIISIETCS CIICIYIOIIEE ONpeICTICHUE:

id or op:t=v

9.8.2. Oopasusnl paencrsa (Equality Patterns)

CHHTaKCHC.

equality_pattern ::=
= pure_value-name

KonrtexcrHble yeaoBusi. B oOpasie paBeHcTBe equality_pattern uMsi name J10JKHO
MPEACTABISTH HEKOTOPOE 3HAUECHHE.
MakcumanbHblid THII 3TOr0O UMEHU name (cM. pazaen 10) qomkeH ObITh MEHbIIE
WM pPaBeH MAKCUMAaJIbHOTO KOHTEKCTHOI'O THUIIA COJIEp)Kallero ero oodpasua
paBeHCcTBa equality pattern.
CemaHnTHKA.

e Vcnewnoe conocmaénenue: 3HaY€HWE, INPEACTABICHHOE HMEHEM name,

JOJKHO OBITh PAaBHO TECTOBOMY 3HAUCHHUIO.
e Pesynbmupyrowue onpeoenenus: HeT.

10. HNmena
10.1. O0mue 3aMmevyanus
CuHTakcuc.
name .=
id |
(op)

ATpuOyTbl. EClli MMs name NpeaCTaBIsE€T HEKOTOPYK) CXEMY, TO IJIs HEro
ONPENENEH MAKCUMAIbHBIL KAACC, T.€. MAKCUMAJIBHBIA KJIACC aCCOUUUPYEMOIO C
JAHHBIM UMEHEM KJIaCCOBOTO BBIpAXXEHHUs. B ciydae mapaMeTpu30BaHHOM CXEMBI
y 3TOTO UMEHHU €CTh TaK)K€ HEKOTOPHIN (hopMasibHbIN MmapaMeTp cxembl. Eciiu ums
name MpeJCTaBIIACT KaKOWU-TMOO THI, 3HAUEHHUE, MEPEMEHHYI0 MJIM KaHall, TO C
HUM (C MMEHEM) acCOIMUPYETCS HEKOTOPhIM MakcuMmanbHbId THn. Huke s
KaXKJI0M U3 YKa3aHHbBIX aJIbTEPHATUB ONPEIEICHbl CBOM KOHKPETHBIE aTPUOYTHI.
Cemantuka. MIMs name npeacTaBisieT HEKOTOPYIO CYIIHOCTh, KOTOPAs SIBJIAETCS
CXE€MOM, TUIIOM, 3HAYEHUEM, IIEPEMEHHON UM KaHAJIOM.
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10.2. Unentuduxaropsl (Identifiers)

ATpudyTthl. Ecniu ums name mpencraBnser co0oil uneHtudukarop id, TO €ro
aTpubyTaMu SBISIOTCS aTpUOYTHI TaHHOTO UAECHTH(HUKATOpA id.

Cemanruka. Unentudukatop id mpeacTaBisieT CyUIHOCTb, ¢ KOTOPOl OH CBsI3aH
COOTBETCTBYIOIIUM OIIPENCICHUEM.

10.3. Onepanuu (Operators)

KonTtekcr M mnpaBuia BHAMMOCTH. B KOHCTpyKIMM name, SIBISIIOLIEHCS
oIrepanuen op, BUAHBI BCE NPENONPEACICHHBIC 3HAYCHUS OlIepaLuil.

ATpuOyThl. MakcumanbHBIM THUIIOM HMMEHHU name, MPEACTaBISIONUM COOOMH
OIIEPALINIO, SIBJISIETCS MAKCUMAJIBHBIN TUII 3TOM OIlEpalliu op.

CemanTuka. Onepanusi op IPEACTABISIET CYLIHOCTb, C KOTOPOM OHa CBs3aHa
COOTBETCTBYIOIUM OIIPEICICHUEM.

Cko0Oku mpeBpalarT onepanro op B (yHKLUHUIO, KOTOPYIO MOXKHO MPUMEHSTH B
npeUKCHOW HOTALMM KaK amnlUIMKaTUBHOE BbIpakeHHe (cM. paszzen 6.10). C
y4€TOM TOr0, YTO OIepauuss op MOXKET ObITh mnpepukcHo prefix_op win
MH(UKCHO infix_op, 3TO 03HAYAET BBIMOJIHEHUE CIETYIOIINX SKBUBAJIEHTHOCTEM

prefix_op value_expr = (prefix_op )( value_expr)
value_expr; infix_op value_expr, = (infix_op )( value_expri, value_expr; )

11. HneHTH(dUKATOPHI U ONIEPALUHA
11.1. O0mue 3ameyanus

CuHrakcuc.
id_or_op ::=
id |
op
op =
infix_op |
prefix_op
Tepmunosiorus. Jlroboe BcTpeyarolieecs B TEKCTE BXOXKACHUE UACHTH(PUKATOpA
win oneparuu  (id_or_op, id wuau op) MoOXeT OBITh CBsI3aHO JHMOO C UX
ompeneneHueM — mouka onpedenenusi (defining occurrence), mu6o ¢ wux
NpPUMEHEHHEM WM HCIOJIb30BaHMEM — mouka ucnoavzosanus (applied
occurrence).
ToukaMu orpesiesIeHUs CUUTAOTCA CISTYIONINE BXOXKICHUS:
e ujcHTH(DHUKATOPA (naeHTH(UKATOPOB) id, BCTPEUAIOIIETOCS
HETNOCPEACTBEHHO BHYTpHU omnpeaeneHuil scheme_def, sort_def, variant_def,
union_def, short_record_def, abbreviation_def, prefix_application,
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infix_application, single_variable_def, multiple_variable_def, single_channel_def,
multiple_channel_def, axiom_naming niwu id_or_wildcard,

e paeHTu(dUKaTOpa 158)0%1 orepanuu id_or_op, BCTPCYAIOIIMNXCS
HETNOCPEACTBEHHO BHYTPM  KOHCTPYKTOpa  constructor, JeCTpyKTOpa
destructor, peKOHCTPYKTOpa reconstructor Wiin cBsA3bIBaHUsA binding;

e yaeHTU(dUKATOpaA WK onepaluu id_or_op, KOTOpbIE SBJISIOTCS BHYTPEHHUM
0o0pas1iom inner_pattern.

Bce ocranpHble BXOXKIECHHMS CUHATAKOTCA TOYKAMU HCIIOJIB30BAHUSA JTAHHOTO
uAeHTU(UKATOpA UITH OTIEPALIUH.

Kaxxnas touka omnpeneneHus uaeHTU(PUKATOpA WIM OMEpPALUU SIBISIETCS YaCThIO
HEKOTOPOM JCKJIAPaTUBHOW KOHCTPYKLMH, NPEACTABISIONIEH, 10 KpalHEN Mepe,
OnpeaeneHne, ¢ MOMOIIbI0 KOTOPOro 3aJaeTcsl JAHHBIA HIACHTU(UKATOpP WIH
orepanus.

Touka ucnosb30BaHUS UIAEHTU(UKATOpPA WM ONEpallii Ha3bIBACTCA GUOUMOL,
€CJId €CTh KaKoe-TH0O BUAMMOE OIpEAENICHUE, C MOMOIIBI0 KOTOPOTO 3aJaeTCs
yKa3aHHBIA UAECHTU(UKATOP WIH OTepaliusl.

JlommycTuMasi TOYKa MCIOJIb30BAaHUSI HEKOTOPOTO HUAEHTU(UKATOpA WM Olepaluu
UMEET coomeemcmeayoujee onpedeieHue (WM unmepnpemayuio). ns moOoi
TOYKH MCIOJIb30BaHUs UACHTH(PUKATOPA WM ONIEPALIMH, BO3MOXKHBI TPU CIyYas:

1. Buaumoro onpenesneHus, € IOMOIIbI0 KOTOPOTO BBOJUTCSA JaHHBIM
UIAEHTU(UKATOP WIH ONepalnus, HeT, T.e. yKa3aHHasl TOYKA MCIIOJIb30BAHUS
HE SBIIETCS BUAMMOM. B 3TOM cilyyae TOYKa HCIOJB30BAaHUS CUUTAETCS
HEJIOIMYCTUMOM U, CJIEIOBATEIbHO, JAHHBIN UACHTU(PUKATOP WU ONEepaLIUs
HE UMEIOT COOTBETCTBYIOLIEIO ONPEAECTICHHUS.

2. EcTb B TOYHOCTHM OJHO BHUAMMOE OIpEIeICHHE, C MOMOIIBI0 KOTOPOTO
BBOJUTCSl JAHHBIM WACHTU(UKATOP WIM Olepaius. JDTO OIpeAesieHue U
SBJISIETCSI COOTBETCTBYIOIIMM OMPEICTICHUEM YKa3aHHOTO HIeHTU(dUKaTOpa
WJIA OTIEpaLUH.

3. Ectb nBa wunm Oojiee BUIMMBIX OMPEACICHUN, C TOMOIIBIO KOTOPBIX
BBOJUTCSL JaHHBIN uaeHTHUUKaTop WK omnepaiusa. CorjacHO MpaBHIaM
BUJUMOCTH M KOHTEKCTHBIM YCJIOBUSAM JUISl JEKJIAPATUBHBIX KOHCTPYKIMU
3TO  BO3MOXXHO  TOJIbKO  JJii  MACHTU(GUKATOPOB M  OINEpalui,
IPEACTABIAIOIMX  3HAueHusd. B 3TomM  ciyyae  €IMHCTBEHHOE
COOTBETCTBYIOILIEE OIpPEACIICHUEe HAXOAUTCS (€Clid OHO BOOOIIE MOXKET
OBITh HaWJIEHO) O MpaBWiaM Neperpy3ku uMeH. Eciaum HeBO3MOXKHO HAWTH
€AMHCTBEHHOE COOTBETCTBYIOIECE OIpPEACICHUEe, TO JaHHas TOYKa
VICIIOJIB30BAHUS CUMTAETCS HEAOIYCTUMOM.

KonTeker U mpaBuiia BHAMMOCTH. Y BCEX omepaiuid ecTb OJHO WM Oojee
MpeONPEIeIEHHOE 3HAU€HUE, KOHTEKCTOM KOTOPOTO CIIYKUT BCS CHELM(PUKAIUST
LHEJIUKOM M KOTOpPOE€ HE MOXKET OBITh CKpBITO, MO3TOMY OIEpalu Bcernaa
SIBJISIFOTCS BUIUMBIMU.

Konrekcrnblie ycinoBusi. Touka ucmnonp3oBaHus UACHTH(GUKATOPA WU OTIEpaIiiu
JOJDKHA OBITh BUAWUMOW, WM TIPH 3TOM JIOJDKHO CYIIIECTBOBATh €IWHCTBEHHOE
COOTBETCTBYIOIIEE ONpEJCICHUE JaHHOTO HACHTU(UKATOpPA WM OIepaluu.
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Otcrona cneayer, YTO MAKCUMAJIbHBIN TUI TOYKH OIPEAEIICHUs ONepaliu JOJKEH
paznuMyaThCsl C MAaKCHMaJIbHBIM THUIIOM (THIaMH) MPEAONPEACIICHHbIX 3HAYEHUN
JAHHOM ONEpalnH.

ATpubyrbl.  JIns  ugeHtudukatopa,  IPEACTABISIONIETO  CXEMY,  €ro
MaKCUMaJbHBIH KJIACC W  BO3MOXHBIM  (OpPMaJIbHBIM  TapaMeTp CXEMBI
OIPEEISAIOTCA COOTBETCTBYIOIIMM OIPEACICHUEM AITOr0 HAECHTU(]UKATOpa (CM.
paznen  3.2). MakcumaneHBli TN UACHTU(UKATOpa WIM  OINEpaluH,
IOPEACTABIIOIIE HEKOTOPBIA THII, 3HAYCHUE, IIEPEMEHHYK0 WM KaHaj,
OTIPEAEISAETCS, COOTBETCTBYIOIIUM ONPEIEICHUEM JAHHOTO MJIEHTU(UKATOpA WU
OIlepaLiN.

11.2. Undukcunie onepanuu (Infix Operators)

Cunrakcuc.
infix_op ::=
=lzl>l<lzl<lolclalclelel+l-INIATultlx]/]
°l N
Konrekcrnbie ycaoBusi. KoHTEKCTHBIE yCIOBUSA i1 WHOUKCHBIX Olepaiui
onucaHsl B paznene 11.1.
ATpuOYTBI. MakcuManbHbIM THI HHOUKCHON omnepaiuu infix_op ornpezaensercs ee
COOTBETCTBYIOIIUM ompenenaeHueM (cM. pazaen 11.1). MakcumaabHBIM THIIOM
MHPUKCHON onepauuu infix_op, MpencTaBisAOUIe CBOe MpeaoIpeeIeHHOe
3HAQYEHUE, SBISACTCI MAKCHUMAJIBHBIM THUII  COOTBETCTBYIOIIETO  THUIIOBOIO
BBIPAKEHUS, YKa3aHHOTO HHUKE.
Cemantuka. CemanTuka HHQPUKCHOM omepauuu infix_op ompeaensieTcs ee
COOTBETCTBYIOIIMM ompeaeneHueM. IlpenonpeneneHnbie 3HaYeHUs (CEMaHTHKA)
MpUMEHEHUsI MH(PUKCHBIX Onepalnii infix_op mepeuncieHbl HUXKe.
NHudukcHble onepanuu infix_op ONEpUpYIOT C MapOil 3HAUECHUM, SIBISIOLIUXCS HUX
aprymeHTaMu. Y HEKOTOpbIX HMH(QUKCHBIX omnepauuil infix_op MoOryr OBITh
IIPEAYCIOBUSI, KOTOPBIE JOJKHBI BBINOJHATHCS JUISI ApTYMEHTOB 3THUX OIEpPALUH.
[Ipy HapylmeHUM NpeayclOBUS pe3yNbTUPYIOIIEEe BO3ACHCTBHE HH(PUKCHOTO
BBIpaKEeHUs value_infix_expr, B cOCTaBe KOTOPOTO BCTPEUAETCs JTaHHAs MH(PUKCHAS
oTiepanus infix_op, CAMTACTCS] HETOCTICITU(DUITMPOBAHHBIM.
Jlanee mpuBeneHBI 3HAYCHUS] KOHKPETHBIX MH(MUKCHBIX omeparuii (7 o6o3HauaeT
TUITOBYIO IEPEMEHHYIO, PECTABIISAIOLLYIO TPOU3BOJIBHBIN THII).
e PasencrBo:

=:TxT— Bool

Pesynbrar paBeH true Torma M TOJNBKO TOTJA, KOrJa 3HAueHHs 000OHMX
apryMEHTOB PaBHEL.
e HepageHncrso:

#.TxT— Bool
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PesynbraT paBeH true TOrma W TOJNBKO TOT/AA, KOTJA 3HAYEHUS O00WX
apryMEHTOB HE PaBHBI.
Llesi0uncIeHHOE CI0OKeHHE:

4+ Int x Int = Int

Pe3ynbpTar paBeH cymMme JIBYX LIEJIOUYHUCIICHHBIX 3HAUEHUM.
BemecTBeHHoe CJI0KeHHE:

+ : Real x Real —» Real

PCBYJIBTaT PaBCH CYMMC JIBYX BCIICCTBCHHBIX 3HAYCHUM.
HC.]IO‘H/ICJ'IGHHOG BbIYUTAHHC:

— . Int x Int — Int

Pe3ynbTaT paBeH pa3HOCTH MEPBOTO U BTOPOTO IEJTOUUCICHHBIX 3HAUCHUH.
BemecTBeHHOE BHIYMTAHUE:

— : Real x Real - Real

Pe3ynbTaT paBeH pa3HOCTH MEPBOTO U BTOPOTO BEIIECTBEHHBIX 3HAYEHHUI.
esounciieHHOE YMHOKEHUE:

* . Int x Int = Int

PesynbTat paBeH nmpor3BEACHUIO ABYX LIEJOYMCICHHBIX 3HAYCHUN.
BemectBeHHOE YMHOKeHUE:

* ! Real x Real — Real

Pe3ynbprar paBeH npou3BEAECHUIO IBYX BEIIECTBEHHBIX 3HAYCHHUI.
Ilesi0uncieHHOE BO3BeIeHHE B CTEIICHb:

T Int x Int 3 Int

llpedycnosue: BTOpOE  IEIOYUCICHHOE 3HAYEHUE JIOJUKHO  OBITh
HEOTPUIATEIIbHBIM, U OHO HE JOJDKHO OBbITh paBHBIM 0, eciiu mepBoe
LEJIOYHMCIICHHOE 3HaueHue paBHo 0.

Pe3ynbTaToM SIBIISIETCSI MEPBOE ILIEJIOYUCIEHHOE 3HAYEHUE, BO3BEJCHHOE B
CTEIEHb BTOPOTO IEJIOYMUCICHHOTO 3HAYEHUS.

BemecTBeHHOE BO3BeIeHUE B CTENECHb:

T : Real x Real > Real

IIpedycnosue: ecnu BTOpOE BEIICCTBEHHOE 3HAYCHHE OTPHUIATEIHHO WU
PaBHO HYJIIO, TO TIEPBOE BEIISCTBEHHOE 3HAYCHHUE JTOJDKHO OBITh OTIIMYHBIM
ot HyJas (0.0); ecii BTOpoe BEHIECTBEHHOE 3HAUCHUE HE SIBJISACTCS IICJIBIM
YHUCJIOM, TO MEPBOE JOKHO OBITh HEOTPHIIATEIIHHBIM.

Pesynbpratom sBisieTcs MepBOE BEIIECTBEHHOE 3HAYEHHE, BO3BEIECHHOE B
CTETICHb BTOPOTO BEIICCTBEHHOT'O 3HAYCHHSI.
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Komno3uuus ¢pyHkumii:
°: (T2 5 aT3) X (T1 5 a T2) - (T]_ 5 a” T3)

rje a”mpeacTaBisieT co00il oObeIMHEeHNE a U a "
Pesynbrar paBeH KOMIO3UIMH ABYX (DYHKIIHA, ONPEACTIIEMON CIICTyIOIIUM
oOpazom:

fioefo=Ax: Ty fl(fz(X))
Kommno3umnus orodopaxeHuii:
o (Tz T) T3) X (Tl T) Tz) —> (Tl T) T3)

Pe3ynbraT paBeH KOMITO3WIIMM JIBYX OTOOpakKeHHWH, OmpeneseMoi
CIEAYIOIIMM 00pa3oMm:

m1 °my =[X = my(Mmz(X)) | X: T1*x e dom mz A my(X) € dom mjy]
esounciieHHOE TeJIeHUE:
[ IntxInt S Int

lIpedycnosue: BTOpOE 1ENOUYUCICHHOE 3HAYEHUE JOJKHO OBITh OTJIUYHBIM
ot Hyss (0).

AOGcomoTHbIM 3HaueHHeM (0e3 yuera 3Haka) pesyibTara SIBISIETCS
KOJIMYECTBO Pa3, KOTOPOE aOCOIIOTHOE 3HAYEHHE BTOPOTO LEJIOYUCIEHHOTO
3HAYEHHUS COAEPKUTCA B a0COIIOTHOM 3HAYEHHH MEPBOTO LEIOYUCIEHHOTO
3HauyeHMs. 3HAK pe3yJibTaTa paBeH MPOU3BEICHUIO 3HAKOB apTyMEHTOB.
BemecrBenHnoe gesnenue:

/ : Real x Real > Real

lIpedycnosue: BToOpoe BEIIECTBEHHOE 3HAYEHUE JI0JHKHO OBITh OTJIUYHBIM OT
Hys (0.0).

Pesynbrar momy4aercs myTem JeNeHHs] TIEPBOTO BEUIECTBEHHOTO 3HAYCHUS
Ha BTOPOE BELIECTBEHHOE 3HAUCHHUE.

OrpanunyeHnue oTodpaxkeHus: Ha noamMuoxkecTBe (Map restriction to):

/ . (Tl T> Tz) X T1-infset —> (T1 T) Tz)

PG3YJIBTaTOM ABIIACTCSA OTO6pa)I(eHI/Ie, IMMOJIYYCHHOC M3 HCXOAHOI'0 ITYyTCM
OTrpaHUYCHMA €0 JOMCHA 3JICMCHTAMHU YKAa3aHHOI'O MHOKCCTBA.
OcTaTok ot HECJTOYHUCJTCHHOIO ACJICHUSA

\:IntxInt > Int

IIpedycnosue: BTOpOE NETOYUCICHHOE 3HAYCHHUE JOJHKHO OBITH OTIUYHBIM
ot HyJs (0).

AOCONIOTHBIM 3HAYEHUEM pe3ysibTaTa SBISIETCS OCTaTOK OT JCJICHUs
aOCONIOTHOTO  3HAUEHHUSI BTOPOTO  IEJIOYMCIEHHOTO 3HAYCHHUS HA
abCoNIOTHOE 3HAYeHWE TMEePBOrO  IICJIOYMCICHHOTO 3HAYCHHWsA. 3HaK



pe3ynbTaTa paBeH 3HaKy HepBoro aprymeHta. CHpaBeyIMBO CIEIyOLIEe
COOTHOILICHHE:

a=(a/b)xb+ (a\b)

rae a u b — nenouncnennsle 3HaUeHMS, D OTIAMYHO OT HYIIA.
Pa3HoCTh MHOKECTB:

\: T-infset x T-infset — T-infset

Pesynbpratom sBISIETCS MHOXKECTBO, BCE AJIEMEHTHI KOTOPOTO BXOMIST B
MIEPBOE MHOKECTBO M HE BXOJISIT BO BTOPOE.
Yceuenune orodpaxkenusi (Map restriction by):

\: (T1 —q> T2) x Te-infset — (T ——> T2)

PesynbTaTom siBIISETCS OTOOpa)Ke€HWE, MOJYYEHHOE W3 HMCXOJHOIO IyTeM
HCKJIIOUCHUS U3 €T0 JOMEHA 3JIEMEHTOB YKa3aHHOTO MHOKECTBA.
Ienouucaennoe 60JblIe:

> Int x Int »> Bool

Pe3ynbTar paBeH true TOra U TOJBKO TOT/IA, KOTJa MEPBOE ETOUUCICHHOE
3Ha4YCHHUE OOJIBIIIC BTOPOTO LEIOYUCICHHOTO 3HAYCHUSI.
BemecrBenHoe 0oJbIie:

> Real x Real - Bool

Pe3ynbTaT paBeH true Torja U TOJIBKO TOT/a, KOT/Ia MEPBOE BEIIECTBEHHOE
3Ha4YeHue 00JIbIlI€ BTOPOTO BEIIECTBEHHOTO 3HAUCHHS.
IMes10unc/IeHHOE MEHbIIIE:

< :Int x Int »> Bool

PesynbTar paBeH true Toraa U TOJBKO TOT/IA, KOTJa MEPBOE IEIOUUCICHHOE
3HAYCHUC MCHBIIIC BTOpOFO OSJIIOYUCIICHHOI'O 3HAYCHUA.
BeniecrBeHHOE MeHbIIIE:

< ! Real x Real — Bool

Pe3ynbTaT paBeH true TOrJa U TOJIBKO TOT/A, KOT/Ia MEPBOE BEIIECTBEHHOE
3HaYEHUE MEHBIIIE BTOPOrO BEIIECTBEHHOTO 3HAYCHHUSI.
HenounciaenHoe 00/bIIe WM PABHO:

> . Int x Int »> Bool

Pe3ynbTaT paBeH true TOraa v TOJBKO TOT/A, KOTJIA MEPBOE LIETOUYHUCIEHHOE
3HauY€HHE 0OJIbIIE WM PABHO BTOPOTO LEIOYUCICHHOTO 3HAYECHHUSI.
BemecTBenHoe 001ble MM PABHO:

2> Real x Real —» Bool
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PCSYJIBTEIT paBEH true TOrga M TOJBKO TOrAa, Korja nepBoe BEIICCTBECHHOEC
3Ha4YeHHUE OOJIBbIIIE MJIH PaBHO BTOPOIro BEIICCTBECHHOI'O 3HAYCHUS.
IICJIO‘II/ICJ'ICHHOC MEHbIIIEC UJIU PABHO.

<:lInt x Int »> Bool

PCBYJILTaT paBEH true TOTr4a M TOJbKO TOTJa, KOTJa MEePBOC LCIOYUCICHHOC
3HAYCHUC MCHBIIC NUJIM PABHO BTOPOI'O NCJIOYHNCIICHHOI'O 3HAYCHUA.
BemrecTBeHHOE MeHbIIIE WJIH pPaBHO:

< :Real x Real —» Bool

Pe3ynbTaT paBeH true Torja U TOJILKO TOTJIA, KOTJIa IMEPBOE BEIIECTBEHHOE
3HaY€HUE MEHBIIIE WJIK PABHO BTOPOTO BEIIECTBEHHOTO 3HAYCHUSI.
BruiroueHnune B kauecTBe NMOJAMHOKECTBA (CTPOroe):

D T-infset x T-infset — Bool

Pe3ynbTaT paBeH true TOT/IAa W TOJIBKO TOTJa, KOTJIa BTOPOE MHOKECTBO
SIBJISIETCS CTPOTHMM MOJIMHOKECTBOM IE€PBOTO MHOXECTBA (T.€. COBIIAJICHUE
MHO’KECTB HE JIOMyCKAETCH).

Bxo:xneHue B kauecTBe MOJAMHOKeCTBA (CTPOro):

 : T-infset x T-infset —» Bool

PesynbpTaT paBeH true TOTa M TOJBKO TOT/A, KOTJa TIEPBOE MHOXKECTBO
SIBJISIETCS CTPOTHMM TOJMHOKECTBOM BTOPOT'O MHOXECTBA (T.€. COBIIAJICHHE
MHO’KECTB HE JIOMYyCKAETCH).

Bxiiouenue B KauecTBe MOJIMHOKECTBA:

D . T-infset x T-infset — Bool

PCBYJ'H::TaT paBeH true TOrga M TOJBKO TOrja, Koraa BTOPOEC MHOXKECTBO
SABJIACTCS MOAMHOKECTBOM IICPBOI'0 MHOKECTBA.
onmeﬂne B Ka4YeCTBE ITIOJIMHOKECTBA:

C . T-infset x T-infset — Bool

Pesynprar paBeH true TOorga M TOJNBKO TOTrAA, KOrAa NEPBOE MHOXKECTBO
SIBJISIETCS IIOJAMHOKECTBOM BTOPOTO MHOKECTBA.
IIpuHaAIe:KHOCTH MHOKECTBY:

e . T x T-infset — Bool

Pe3ynbraT paBeH true TOrga W TOJBKO TOrJa, KOTJa MEPBBIM apryMEHT
ABJISIETCA DJIEMEHTOM YKa3aHHOT'O MHOECTBA.
OTpulaHKe IPUHALIEKHOCTH MHOKECTBY:

g . T x T-infset —» Bool

PCBYJ'II)TaT paBeH true TOorjaa M TOJILKO TOraga, Koraa HCpBblﬁ AprymMCHT HC
SABJIACTCS 3JICMCHTOM YKAa3aHHOI'O MHOXKECTBA.



e [lepeceyenne MHOKECTB:
M : T-infset x T-infset —» T-infset

PCBYJIBTaTOM ABIICTCA MHOXKCCTBO, COCTOAIICEC M3 BCCX JJICMCHTOB,
KOTOPBIC BXOIAT OJHOBPCMCHHO B o0a YKa3aHHBIC MHOXCCTBA.

e (OOBenuHEeHNE MHOKECTB:
U : T-infset x T-infset — T-infset

PCBYJIBTaTOM ABIICTCA MHOXKCCTBO, COCTOAIIICC M3 BCCX JJICMCHTOB,
KOTOPBIC BXOIAT XOTHA OBl B OJHO M3 YKAa3aHHBIX MHOKCCTB.

e OO0beauHeHUE 0TOOPAKEHUI:
U (Ty e To) x (T1 —m> To) > (Ty —-m To)

PesynbTaTom siBIsieTCS OTOOpa)K€HUE, COCTOSIIIEE M3 BCEX Map IMEepPBOro
OTOOpaXKEHHUSI M BCEX Map BTOPOr0 OTOOPAKEHUSI.
¢ KoHkarTreHanus CIUCKOB:

AT T S T°

IIpedycnosue: epBbIi CIUCOK JOJIKEH ObITh KOHEUHBIM.

PesynbTaToM  sIBASIETCS  KOHKATEHAIMS  YKa3aHHBIX  CIIUCKOB, T.€.
PE3YIABTUPYIONINN CIIMCOK COCTOUT M3 BCEX AJIIEMEHTOB MEPBOTO U BTOPOTO
CIIMUCKOB, B3SITBIX B CBOEM MOPSAJKE, MPUYEM BJIEMEHTHl MEPBOrO CIHCKA
CTOSIT IEPBBIMHU.

e IlepexpbiTHEe 0TOOpPAXKEHUIL:
T: (T1 e Tz) X (T1 m> Tz) - (T1 m> T2)

PesynbraTom siBIsieTcs mepBO€  OTOOpakKeHHE, TEPEKPHITOE BTOPHIM
otobpaxkenneM. [lyis Bcex 3JIEMEHTOB, MPHUHAIJICKAINIMX OJIHOBPEMEHHO
JOMeHaM O00OMX YKa3aHHbIX OTOOpakeHUW, BTOpOE OTOOpa)KeHUe
MepeKpbhIBacT (3aMeIlaeT) MepBoe.

11.3. Ipeduxcunie onepamun (Prefix Operators)

CHHTAKCHC.

prefix_op ::=
abs | int | real | card | len | inds | elems | hd | tI | dom | rng

Konrexkcrubie yciaoBusi. KoHTeKCTHBIE YCIOBUS Mg MPEhUKCHBIX Oleparui
onucansbl B paznene 11.1.

ATpuOyTBHI. MakcumanbHbIN THI pedUKCHON onepanuu prefix_op ompenensercs
€€ COOTBETCTBYIOIIUM orpeaeneHueM (cM. pazaen 11.1). MakcuManbHbIM THIIOM
npeduKkcHON omepanuu prefix_op, MpeACTaBIAIONEH CBOE MPEAONPEACICHHOS
3HAYEHUE, SBISETCA MAKCUMAJIBHBIA THUII  COOTBETCTBYIOLIETO  THUIIOBOTO
BBIPAKEHUS, YKa3aHHOT'O HHXKE.
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Cemanruka. CemanTtnka npeduKcHON onepauuu prefix_op ompenensieTcs ee
COOTBETCTBYIOIIMM ompeaeneHueM. I[lpenonpeneneHnbie 3HaYeHUs (CEMaHTHKA)
MpUMEHEHUs TPE(PUKCHBIX Olepanuid prefix_op nepeurncaeHbl HIXKE.
[IpedukcHbie onepanuu prefix_op onepupyT co 3HaYCHUSIMH (aprymMeHTamu). Y
HEKOTOPBIX MPEPUKCHBIX onepauuil prefix_op MOTYT OBITh MPEAYCIOBUS, KOTOPbIE
JOJDKHBI  BBIIIOJIHATBCS 11 apryMEHTOB ATHX onepauuid. Ilpu HapymeHuun
OpEeIyCIOBUSl  pE3yNbTUPYIOIIEE  BO3ACHCTBHE  MPEPUKCHOTO  BBIPAKEHUS
value_prefix_expr, B COCTaBE KOTOPOI'O BCTPEYaeTCs AJaHHAasA NMPePUKCHAs ONepanus
prefix_op, cuMTaeTcss HeAOCHEUU(PUIUPOBAHHBIM, €CIM HE YKa3aHO HHUYEro
JpyToro.
Jlanee nmpuBeAEHBI 3HAYEHUSI KOHKPETHBIX NMpe(UKCHBIX onepauuii (7' 0003HavaeT
TUIIOBYIO IEPEMEHHYIO, MPECTABISAIONLYIO TPOU3BOJIBHBINA THIT).

e [lesouncienHoe adCOHOTHOE 3HAYCHHE:

abs : Int — Int

Pe3ynbpTaTom siBiIsseTcs a0COIIOTHOE 3HAUCHUE 1IEJIOUNCICHHOTO apryMEHTa.
JIJIsl OTpUIIATSIIBHBIX IEJIBIX BO3BpAIacTCsd 3HAYCHUEC ¢ OOPATHBIM 3HAKOM.
Omneparus SBJIAETCS TOXIECTBEHHOMN TS HEOTPHIIATEIIbHBIX
[EJIOYHNCIEHHBIX 3HAYEHMUIA.

e BemecTBeHHOE 20COJIOTHOE 3HAYECHHE:

abs : Real — Real

PesynbpraTom sBisieTcss aOCOMIOTHOE 3HAYCHHE BEIIECTBEHHOI'O apryMEHTA.
JIns oTpuIIaTEeNIbHBIX BEUISCTBEHHBIX 3HAYECHHMI BO3BpAIlA€TCsl 3HAYEHUE C
obpatHpiIM  3HakoM. Ormepanmst  SBISETCS  TOXIACCTBEHHOM IS
HEOTPHUIIATEIbHBIX BEIIICCTBEHHBIX 3HAYCHUM.

e IlpeoOpa3oBaHue BelIECTBEHHOIO B LeJI0e€:

int : Real — Int

AOCOTIOTHBIM 3HAUEHUEM pe3yJbTaTa SBISIETCS HauOoJblIee IEJoe,
KOTOPO€ MEHbIIE WM PaBHO aOCOIIOTHOIO 3HAUEHUS BEIIECTBEHHOIO
aprymeHTa. 3HaKoM pe3yjbTaTa SIBJISETCS 3HaK apryMeHTa.

e [IpeoOpa3oBaHue 1e10T0 B BelleCTBEHHOE:

real : Int - Real

Pe3ynbTaT WIOEHTHYEH aprymMeHTy, H3MEHSeTCS TOibKO ero tum. Jlns
GyHKUMNA TpeoOpa30BaHus TUIIOB CIIPABEVIMBO COOTHOUICHUE:

intreala=a

I'ZIe @ — IPOU3BOJIBHOE LIEJIOYUCIICHHOE 3HAUYCHHUE.
e KapamHaabHOCTH MHOKECTBA:

card : T-infset S Int
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Pe3ynbTaT paBeH KOMMYECTBY AJIEMEHTOB YKa3aHHOTO MHOXecTBa. DPheKT
MpUMEHEHHUs omepanuu card K OECKOHEYHOMY MHOKECTBY MPEICTaBIISCT
co00¥ pacXOISIIIHIACS MPOTIECC.

JIlnnHa cnucka:

len : T® 5 Int

Pe3ynpraT paBeH JIMHE YKa3aHHOTO CHOUCKA. OQP(EKT NpUMEHEHHS
onepauuu len kK 0ECKOHEUHOMY CIMCKY MPEACTABISAET COO0M pacXoasIuncs
IIpoLecc.

HNHaexchbl cnucka:

inds : T® - Int-infset

Pe3ynpratom BIsSIETCS MHOXKECTBO MHJIEKCOB YKa3aHHOTO crnucka. IlycTte
f_list 0003Ha4YaeT HEKOTOPBIM KOHEUHBIH CIHUCOK U i_list — OEeCKOHEUHBII
CIIMCOK, TOTAA:

inds f_list={i lizInteiz1Ai<len f_list}
indsi list={i|i:Intei>1}

JIeMEHTHhI CITUCKA:
elems : T® — T-infset

Pe3ynbpratom sIBISIETCS MHOXKECTBO JIEMEHTOB YKA3aHHOTO CIIUCKA.
T'0/10BHOM DJIEMEHT CIIHUCKA:

hd: T° S5 T
IIpedycnosue: CIUCOK AOJIKEH OBITH HEMYCTHIM.

Pe3ynbTaToMm SIBIIAETCS NEPBBIN AIEMEHT YKA3aHHOTO CIIUCKA.
Hcknroyenue ro10BHOIO 3JIeMEHTa M3 CIIUCKA:

~

th:T° 5 T1°

IIpedycnosue: CIUCOK AOJIKEH OBITH HEMTYCTHIM.

Pe3ynbTaToM SIBJISIETCSI CIIMCOK, KOTOPBIM MOJIy4aeTCs U3 UCXOHOTO CIHCKA
MyTEM yAAJIEHUs €ro MEPBOTO AJIEMEHTA.

/loMeH oToOpakeHus :

dom : (Ty —y> T2) — Tr-infset

PesynbraTom sIBISIETCS TOMEH YKa3aHHOTO OTOOPaKCHUS: 3HAYCHMS, JIsI
KOTOPBIX OIPEAENIEHO 3TO OTOOpaKEHHeE.
Oo6s1acTh 3HAYEHNH 0TOOPAKEHUS:

rng @ (T —> T2) = To-infset

PesynbraTom siBnsieTcss 00J1acTh 3HAYEHWM YKa3aHHOTO OTOOpaKeHMS:
3HAYEHUS, KOTOpPbI€ MOTYT OBITh MOJYYEHbl IMyTEM MNPUMEHEHUS 3TOTrO
OTOOpPAKEHUS K 3HAYEHUSIM U3 €T0 JIOMEHA.
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12. CBsizku
12.1. Undukcuonie cBsazku (Infix Connectives)

CHHTaKCHC.

infix_connective ::=
= | \Y4 | A

KonTekcTHO-He3aBucHMBbIe pacmmnpenus. MupukcHbie cBA3KHU infix_connective
MpEeHA3HAYEHbl I COCTAaBJIEHUS HOBBIX OyJIEBCKUX BBIPDAXKEHHM M3 YyXKe
UMEIOIINXCS OYJIEBCKUX BBIPAXKEHUM.

IIpn  ompeneneHuM  pe3yJbTHPYIOIIETO  BO3JECUCTBHAA  AKCMOMAaTHYECKOTO
MH(HUKCHOTO BBIpa)K€HUs axiom_infix_expr, B KOTOPOM BCTpeyaeTcs WH(HUKCHas
cBsi3Ka infix_connective, ucnosb3yeTcs: o0Ilee MpaBuilo, 3aKIOYaloIeecs] B TOM,
YTO BTOPOC BBIPAKEHUE BBIYMCIISIETCS TOJBKO B TOM ClIydae, KOrja 3Ha4YCHHE
IIEPBOTO BBIPAXKCHUSI HE ONPEHACISACT OJHO3HAYHO 3HAYCHHE BCETO BBIPAKCHUA
axiom_infix_expr. 9T0 TMO3BOJISIET OOOWTHM B psAAe CIy4acB BO3MOXKHOE
PacCXOXKIEHUE WIA TYHUKOBYIO CUTYal[MI0 BO BTOPOM BBIPQKCHUHM. 3HAYCHHUE
aKCMOMaTUYECKUX MH(PUKCHBIX BBIPAKEHUH axiom_infix_expr 3aaeTcsi B TEPMUHAX
If-BBIpaKeHMIA, COKPANICHUSIMH KOTOPBIX H  SIBJISIOTCS  aKCHOMAaTUYCCKHE
MH(HUKCHBIE BBIPAXKEHUS.

o Jlornueckoe u:
value_expri A value_expr,
ABJISIETCS] COKPAILIEHHON ()OpMOM 3aMHCH BBIPAXKEHUS:
if value_expr; then value_expr; else false end
o Jlornueckoe wiu:
value_expr; v value_expr;
ABJISIETCS] COKPAILIEHHON ()OPMOM 3aMHCH BBIPAKEHUS:
if value_expr; then true else value_expr, end
o HNmMIiummkamusi:
value_expr; = value_expr,
SABJISIETCS] COKPAILIEHHON (hOpMOM 3aMKCH BBIPAKEHUS:

if value_expr; then value_expr; else true end
12.2. TIpeduxcunie cBsa3ku (Prefix Connectives)

CHHTaKCHC.

prefix_connective ::=

~
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KonTekcTHO-He3aBucHMBbIe pacmnpenns. [Ipedukchas cBsizka prefix_connective
MpeJHa3HayeHa i1 [OCTPOCHHSI HOBBIX OYJEBCKUX BBIPAXKEHUH U3 YXKe
MMEIOIINXCS OYJIEBCKUX BBIPAKEHUM.

e Jlornyeckoe oTpunaHue:
Akcuomaruueckoe npeduKcHoe BeIpakeHue axiom_prefix_expr Buja:

~ value_expr
SIBJISIETCS COKpAIIEHHOW (hOpMOM 3aIlliCH BBIPAYKCHHUS:

if value_expr then false else true end
13. Hnduxcubie komomuaTopsl (Infix Combinators)

CHHTaKCHC.

infix_combinator ::=

CemanTuka. HHpukcHble KOMOMHATOPHI infix_combinator MpUMEHSIOTCS IS
MIOCTPOCHUSI BBIPAXKEHUHN, KOTOpbIE JTMOO B3aMMOJICHCTBYIOT, JIUOO OKa3bIBAIOT
Bo3jeiicTBUe Ha mnepeMeHHble. C  KaxAbiM HWHOUKCHBIM KOMOWHATOPOM
infix_combinator cBf3aH psAA OPOCTBIX IIPaBUJI JOKA3aTEIbCTBA, IMOSCHSIIOIIUX
CEMaHTUKY COOTBETCTBYIOIIETO HH(PUKCHOTO KOMOUHATOPA.

e Buemmnnii Bo1oop (External choice):

value_expr; I value_expr;

Buemnumn BBIOOD IIPOU3BOAUTCS MEXITY pPE3YJIbTUPYIOLINMU
BO3JICHCTBUSIMH JIBYX YKa3aHHBIX BbIpakeHUi value_expr. Ha BEIOOp MOXeT
MOBJIHMATH BO3MOXHBIN 3P HEKT OT mapaieTIbHOTO BBITIOTHEHUS HEKOTOPOTO
TPETHETO BBIPAKECHHUS.

EnnHndapiM 351eMEeHTOM (€MHUIICH) BHEIIHETO BBIOOpa SIBISETCS Stop,
HYJIEBBIM d3JieMEeHTOM (HyJleM) — chaos. Kpome Toro BHemrHuii BBIOOP
oOnagaer CBOWCTBaMU UJIEMIIOTEHTHOCTH, KOMMYTaTUBHOCTH,
ACCOIMaTUBHOCTU M JUCTPUOYTUBHOCTH MO OTHOIIECHHIO K BHYTPEHHEMY
BBIOODY:

value_expr I stop =value_expr

value_expr I chaos =chaos

value_expr I value_expr = value_expr

value_expr; I value_expr, = value_expr; I value_expr;

value_expr; I (value_expr, I value_exprs )=
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(value_expr; I value_expr; ) I value_exprs

value_expr; I (value_expr; |—| value_exprs )=
(value_expr; I value_expr; ) ] (value_expr; I value_exprs)

Buyrpennuii Boioop (Internal choice):
value_expr; ] value_expr;

BHyTpeHHuii — HeAeTepMUHUPOBAHHBIN — BBIOOP MPOU3BOIUTCS MEKIY
pPE3YJAbTUPYIOIIMMH  BO3JACHUCTBUSAMM  JBYX  YKA3aHHBIX  BBIPAKECHUMN
value_expr. Bo3moxHbIli 3pGdeKT OT TnapalIeIbHOTO  BBITOJTHCHUS
HEKOTOPOTO TPETHhETO BBIPAKEHHMS HE MOJKET OKa3aThb BIHSHUE HA
BHYTPEHHUI BBIOOD.

HyneBpiM 3neMeHTOM (HyleM) BHYTPEHHEro BblOOpa sBisgeTca chaos.
Kpome Ttoro BHyTpeHHUI BBIOOP 00JagacT CBOMCTBAMHU UJIEMIIOTEHTHOCTH,
KOMMYTAaTUBHOCTU U aCCOLIMATUBHOCTHU:

value_expr '] chaos = chaos
value_expr |_| value_expr = value_expr
value_expry |—| value_expr,; = value_exprz ﬂ value_expr;

value_expr; I ( value_expr; ] value_exprz ) =
(value_expr; |—| value_expr;) |—| value_exprs

IMapannenbHas kommo3uiusi (Concurrent composition):
value_expr; || value_expr,

JIBa yKa3aHHBIX BBIPaXEHUS value_expr BBIMOJHSAIOTCS MapaJuIeIbHO JIPYT C
IPYyrOM 10 T€X MOp, MOKa OJHO W3 HUX HE 3aBEPIIUTCI, B TO BPEMs Kak
apyroe OyJeT MNpOAOJDKATh CBOE BBIMOJHEHUE. OTH BBIPAKEHUS MOTYT
IPEIJIOKUTh ITPOU3BECTH B3aUMOJCUCTBUE IIOCPEICTBOM KaHAJOB, B
YaCTHOCTU OHU MOTYT IPEIJIOKUTh B3aUMOJCHCTBUE JAPYT C APYrom (eciu
OJHO W3 HUX IMPOM3BOJIUT BBOJ MO KAKOMY-TO KaHally, a IPyroe BBIBOJ IO
TOMY k€ KaHaly). Eciii BeIpakeHusl B COCTOSIHUM B3aUMOJIEHCTBOBATh JIPYT
C IPyroM, OHM MOTYT CJeJiaTh BHEIIHWUN BHIOOP, KOTOPBIA MPEANMHUCHIBACT
UM TPOU3BECTH 3TO B3aUMOJECHCTBHE. AJIBTEPHATUBHOW BO3MOMXKHOCTBIO
SIBJISICTCSI BHEITHUI BBIOOP, KOTOPBIN OCTABIISIET YKa3aHHBIM BBIPAKCHUSIM
CcBO0OJYy TPOM3BECTH B3aUMOJCHCTBHE JPYr C JAPYIOM WA C JAPYTUMU
MapaijieIbHO BBITOJHAIOIIUMUCS BBIPAKECHUAMU. ECIM BBIpOKEHUS HE
MOTYT B3aMMOJICUCTBOBATh APYT C JPYrOM, HO B COCTOSHUU OCYIIIECTBUTH
B3aUMOJICMCTBME C  JIPYTUMHM  [AapaJUICNIbHO  BBIMOJIHSIOIIUMUCS
BBIDAKECHUSAMHU, WM TPEIOCTABISCTCS BO3MOYKHOCTH BBINOJHUTH 3TO
B3aHMMOJICHCTBHUE.

EnuHuYHBIM 37€MEHTOM (€AUHULIEH ) TapaieIbHOM KOMIIO3ULIMU SIBISIETCS
skip, HyJeBbIM 371IeMeHTOM (Hysnem) — chaos. Kpome Toro mapaienbHast



KOMITO3HIIHS 00J1a1aeT CBOMCTBAMU KOMMYTAaTUBHOCTH, aCCOITMATUBHOCTHU U
TUCTPUOYTUBHOCTH TIO0 OTHOIIIEHUIO K BHYTPEHHEMY BHIOODY:

value_expr || skip =value_expr
value_expr | chaos =chaos
value_expr; || value_expr, = value_expr, | value_expr;

value_expry || (value_expr; || value_exprs)=
(value_expry || value_expry) || value_exprs

value_expry || ( value_expr; 1 value_exprs )=
(value_expr; || value_expr, ) [T (value_expr; | value_exprs)

Ecan BBIPAKCHHUC value_expr CXOOUTCA U HC BBI3BIBACT BSaHMOIIGP'ICTBPIH u
€CJI1 Cq # Cp, TO BBIIOJIHAKTCS CICAYIOIINE IBEC SKBUBAJICHTHOCTH:

X:=c¢1? || c2! value_expr=
(x :=c1?; co! value_expr) I (co! value_expr ; x :=¢1?)

x:=c? | c!value_expr=
(((x:=c?; c! value_expr) I (c! value_expr ; x :=c?))
(x := value_expr))
| (x := value_expr)

Interlocked-kommo3umus (Interlocked composition):
value_expr; 4 value_expr,

JIBa yKazaHHBIX BbIpa)K€HUsI value_expr BBINOJHSAIOTCSA, OJOKUPYS APYT
apyra 1O  OTHONIEHWIO K  BHEIIHUM  B3auUMOJACHCTBUSIM  (T.€.
B3aUMO/JICUCTBUSM C APYTUMH KaKUMHU-TO BBIPAXKEHUSIMU), 10 TE€X MOP, MOKa
OJIHO U3 HUX HE 3aBEPIIUTCS, B TO BpPeMsl KaK JAPyroe OyAeT MpOAOJIKaTh
CBO€ BBITIOJHEHUE. OTH BBIPAKEHHUS MOTYT MPEIJIOKUTH OCYIECTBUTH
B3aMMO/JICUCTBUE TIOCPEJICTBOM KAaHAJOB, B YAaCTHOCTM OHU MOTYT
NPEAJIOKUTh B3aUMOJEHUCTBUE JPYyr C JpyroM (€ciau OJHO W3 HHX
MPOU3BOJIUT BBOJ MO KAaKOMY-TO KaHajly, a JIPyroe BBIBOJ MO TOMY K€
ka"aiy). Ecinu BeipakeHust OyAyT B COCTOSSHUM B3aUMOJICUCTBOBATH JIPYT C
JPYTOM, OHHU BBITIOJIHAT 3TO B3ammojeilcTBue. Ecnu BoipakeHus: OyayT B
COCTOSIHUU B3aUMO/ICHCTBOBATh c JIpYyTUMHU napasuiesIbHO
BBITIOJTHSAIONIMMUCS BBIPAXKEHUSIMU, HO TOJBKO HE JAPYr C APYroM, OHH
nonaayT B TYNMUKOBYIO CUTYaIluio, TJe U OyayT mpeObIBaTh, MOKa OJHO W3
HUX HE CMOXKET 3aBEPIIUTHCA.

Enununeit xoMmo3uiuu OJOKUPOBKHM siBNseTcst skip, Hyilem — chaos.
Kpome Toro, xommno3uuus  OJOKMpOBKM  OOJafaeT  CBOWCTBaAMU
KOMMYTATUBHOCTA M AUCTPUOYTUBHOCTH IO OTHOIIEHHUIO K BHYTPEHHEMY
BBIOODY:

value_expr 4 skip = value_expr
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value_expr 4 chaos =chaos
value_expr; { value_expr, = value_expr, 4 value_expr;
value_expr; 4 ( value_expr, |—| value_exprs )=

(value_expr; 4 value_expr; ) |—| (value_expr; 4 value_exprs)

3ameTuM, YTO B OTJIMYME OT MapajuiesbHON Komno3uiuu | Omokuposka 4
HE SIBJISICTCSI aCCOLIMATUBHOM.

Ecnu BeIpakenue value_expr CXOAUTCA M HE BBI3BIBAET B3aAUMOJICHUCTBUS U
€CJIH C1 # Cy, TO CIIPABEUIMBEI CIIEAYIOINE ABE€ DKBUBAJICHTHOCTH:

X :=C1? H- c.! value_expr = stop

x :=c? 4 c! value_expr = x := value_expr

KomOuHaTOop OJIOKMPOBKU WILTIOCTPUPYET Pa3IUUYUE MEXK]Y BHEIIHUM H
BHYTPEHHHM BblOOpamu. Eciu BbelpaxkeHusi value_expr; u value_expr;
CXOOATCS M HE BBI3BIBAIOT B3aMMOJCHCTBHUS M €CIIM C; # Cy, TO UMEIOT MECTO
CJIEYIOIINE JBE SKBUBAIICHTHOCTH:

(x:=c1? I c2! value_expry) 1Jr c1! value_expr; = x := value_expr;

(x:=c1? I co! value_expry) f c1! value_expry = (x := value_expri) |—| stop
e IlociaenoBaresbHasi KOMIO3UIUS:

value_expr; ; value_exprz

Bropoe BeIpaxkeHue value_expr TPUHYKAACTCS K BBINOJIHCHUIO IIOCIIE
BBIMIOJTHEHUSI TIEPBOTO BBIpaKeHUsI value_expr. B kadectBe pe3yibrara
BBIMOJIHEHUS TOCJIEIOBATEIbHON KOMIIO3UMIIMM BO3BpAllA€TCsl 3HAUYCHUE
BTOPOT'O BBIpaXKECHHUS value_expr.

Enuauneid mocnenoBaTenbHOM KOMIO3ULIMM SBISAETCS Skip, KpOMe TOro,
JaHHas ~ KOMIIO3MIIMS ~ accolMaTMBHA W o0llagaeT  CBOMCTBOM
JUCTPUOYTUBHOCTH IO TIEPBOMY apTYMEHTY 10 OTHOIICHUIO K BHYTPEHHEMY
BBIOODY:

value_expr ; skip =value_expr
skip ; value_expr = value_expr

value_expr; ; (value_expr, ; value_exprs) =
(value_expr; ; value_expr,) ; value_exprs

(value_expr; 1 value_expr,) ; value_exprz =
(value_expr; ; value_exprs) |—| (value_expr; ; value_exprs)

Jlutepatypa AJjisi 1OMOJTHUTEIbHOT0 YTEHHSI

[ADL] http://www.sun.com/960201/cover/language.html
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