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bubanoreka InteLib — naCTpYMeEHT
MYJIBTUIIAPaINTrMaJIbHOTO TTPOTPAMMUPOBAHNSA

Anjpeit Crosisipon
MI'Y uwm. Jlomonocosa, BMuK

AnnaoTammsa

Jlok/1a | TIOCBAIIEH TPAKTHIECKOMY PEIIEHUI0 TPOOIeMbl MHTEIPAIUN BBIPA3UTE -
HBIX MEXAHNU3MOB $I3BIKOB IIPOTPAMMUPOBAHUS MPUHINIINAIBHO PA3JINIHON TPUPOJHI B
pamkKax ojHOro npoekTa. Jlaercd kparkas kjaccuduKaius CyIEeCTBYIOMINUX MTO/IX0/I0B
¥ yKa3bIBAIOTCA UX HEJOCTATKU. B KadecTBe perneHust Mpo0JeMbl MPeIIaraeTcs mojl-
XOJI, TIOJIYYUBINNY HA3BAHWE METO/[d HEIOCPEJICTBEHHOI WHTErPAIlUU, U OIUCHIBAETCS
6ubsinoreka InteLib, nozBossifomias, He BbIXOad 3a paMku s3bika C+-, 3alUCbiBaTb
BbIDaKeHUA, CEMaHTUYICCKN IKBUBAJICHTHBIC I CUHTAKCUYIECKN 6JIH3KI/I€ KOHCTPYKIUAM
s3bika Lisp (a B mepcmekTuBe — U ApYTUX S3BIKOB, Taknx Kak Pedas, Prolog, Datalog

u ap.)

Bce mHOr0o0Opasue CymecTBYIOINX B HACTOSINEE BpeMsl I3bIKOB IIPOrPAMMUPOBAHUS MOK-
HO IIpU 2KeJIaHUU K,HaCCI/ICbI/IHI/IpOBaTb 110 IpU3HaKY I'OCIIOACTBYIOIIUX Tpa,ZLI/H_H/H'?I OCMBICJIEHU A
HpPOTPaAMMBbI, MPUHATHIX B COOOIIECTBE MPOrPAMMUCTOB, MUIIYIIAX HA JAHHOM d3biKe. Tak,
TPpaIUIIUOHHBIE NMIIEDATUBHbBIC A3BIKH CTUMYJIHNDPYIOT OCMBICJIEHUEC TIPOTPaMMBbl KaK Ha60pa
IPUKA30B [0 M3MEHEHHIO TeX WM HHBIX JAHHBIX; OObeKTHO-OPHEHTHPOBAHHBIE SI3BIKH I103-
BOJISIOT TPEJICTABIATH IPOrpaMMy Kak Habop abCcTpakTHBIX 00BLEKTOB, OOMEHHBAIOIIUXCS
COODIIEeHUAME; IPH paboTe HA A3BIKAX JOIHMYECKOI'O IIPOrPAMMUPOBAHKS HPOIPAMMA IIPE/I-
CTaBJIdeTCd KaK CuCTeMa CbaKTOB n aKCHUOM, a HCIIOJIHEHHE IIPOrpaMMbl COCTOUT B IIOIIBITKE
OITPOBEPIKEHUS 33/ IAHHOTO YTBEPKICHU; HAKOHETT, (DYHKIMOHAJIBHBIE SI3bIKU MPOrPAMMUPO-
BaHHSI ONKCHIBAIOT IIPOrpaMMy Kak HaOop (pyHKIHU, BEITHCIAIONIAX 3HATCHUE [0 33 JaHHBIM
apryMeHTaM, a BBIIOJIHEHNE ITPOrPAMMBI MPEICTABISAETCI BBIYUCIEHNEM 3HAYEHUs HEKOTO-
pPOTO BBIPAKEHMSI.

Menee dynmameHTag bHbIe OCOOEHHOCTU S3BIKOB IPOIPDAMMHPOBAHUS TAKKE HAKJIAJIbI-
BAIOT ONPEJEeJEeHHBIII OTNEYaTOK Ha MBINIJIECHHE MPOTPAMMUCTA; MPEKPACHBIR NIPUMeED 3TOTO
npusoauT Tumoru Bast B kuure [1].

Pemenune Bonpoca o «xHauboJjiee NpaBUJILHOM» WU «Haubosee yI00HOMy 0Opase MbIIILIe-
HHUs CYIIECTBEHHO 3aBUCUT OT pelmaeMoii 3agaun. Tak, Ha a3bike Lisp ymo6HO 00pabaThiBaTh
dopMyabHbie U JApyrue cjado CTPYKTYPUPOBAaHHBIE JIaHHbIE, HO JO KpailHocTH HEyI0O0HO
CTpOUTH AHaJIOTOBbIE€ CHUCTEMbI Ha OCHOBE CO6BITI/IIU/IHO—OpI/IeHTI/IpOBaHHbIX OKOHHBIX HHTEP-
deiicos, a g g3bIKa Java jesa 00CTodT POBHO IIPOTUBOIIOJIOKHBIM 00Pa30M.

TunugaHOI SBASETCS CATYAlMdA, KOIa B CHJIY Te€X MM HHBIX NPUYWH /I PeaaTn3allin
KPYIMHOTO MPOEKTA BLIOUPAETCsSI TOT W WHOI sI3BIK TPOTPAMMUPOBaHus (dale Bcero BhGOp
1a/[aeT HA UMIEPATUBHBI WM UMIEPATUBHO-O0BEKTHBII SI3bIK), IPU 3TOM B IIPOEKTE BO3-
HUKaOT HeOOJIbIINE 110/133,/1a91, KOTOpbie ObI10 OBl TOpa3 o yaobHee perniaTh Ha COBEPITEHHO
JAPYTOM SI3BIKE.



(defun isomorphic (treel tree2)
(cond ((atom treel) (atom tree2))
((atom tree2) NIL)
(t (and (isomorphic (car treel)
(car tree2))
(isomorphic (cdr treel)
(cdr tree2))))))

Puc. 1: Kox dyuknuun ISOMORPHIC na ga3bike Jluco

Tpaaunuonubie cpeICTBA UHTEIPAIIMT PA3HOPOAHBIX MAPAIUTM ITPOTPAMMUPOBAHU S MOK-
HO YCJIOBHO Pa3JeJIATh Ha HECKOJIbKO OCHOBHBIX IOAXOIOB!

1. CO3JaHrEC HOBOI'O 4d3blKa IIPOI'PaMMHUPOBaHUA (]303MO}KHO7 KaK paCHIIpeHuA OJHOI'O U3
CYTIECTBY IOTITHX )

2. BCTpamBaeMble HHTEPIIPETATOPHI

3. pacimupsieMble HHTEPIPETATOPHI

4. TpaHCJIANNA U3 OJTHOTO A3bIKa B JIPYTOi

5. TaKeThl B3aUMOCBI3aHHBIX TTPOTIPAMM

6. cOopka OOBEKTHBIX MOIYJIEH, MOJYIEHHBIX U3 PA3HBIX CUCTEM IIPOrPAMMHUPOBAHUS
7. peann3alvs 9aCTHBIX BO3MOXKHOCTEMH

DTH mOAX0ABI MOAPOOHO aHamusupyiorca B pabore [2]. K coxamennto, kaxaplii u3 HuX
UMeeT OIpeJieIeHHbIE HeJOCTATKH, CYIIECTBEHHO OTPAHUYUBAIONINE 00JIACTH UX TPUMEHEHUS.

SBasroniasicss OCHOBHBIM IPeIMETOM PaCcCMOTPEHHSI IAHHOTO T0K1a1a oubmoreka Intelib
[4] peanusyer KavecTBEHHO WHOU TIOJXOJ K PENIEHUIO MPOBGIEMBI HHTEIPAINE PASHOPOTHBIX
SI3BIKOBBIX BBLIPA3UTENBHBIX CPEJICTB.

Braronapst mogaepxke B sizbike C+-+ KOHIENNN a0CTPAKTHBIX TUIIOB JAHHBIX U BO3MOK-
HOCTHU IIePEOIPE/IC/IEHHS CHMBOJIOB CTaHIAPTHBIX ONeparuil g 00beKTOB MOJIb30BaTe/Ih-
CKUX THIIOB g3bIK C+-+ MOYXKeT paccMaTpHUBATHCA KaK S3BIK Mmodeauposanus anrzebp. C apy-
roif CTOPOHBI, CeMaHTHKA s3bIKa LiSp MOKeT paccMaTpUBATbCA KaK anzebpa S-euipastcerud,
OJIHOI M3 omepaluii KOTOPOil SIBISETCI 6uiuUCAEHUE S-BBIPAYKEHUSI.

Yro06b! 1pejicTaBuTh KOHCTPYKINE si3bika Lisp cpegcrBamu C+—, 10CTATOYHO OMUCATH
KJIACC, CIMOCOOHBI XPAHUTh (MHKAICYJIHPOBATH) S-BhIpasKeHHe JH060r0 MOIepKIBAEMOTO
THTIA U JaTh HAOOD OTepaIuii JjIsi TTOCTPOEHWST TOYEUHBIX TTap W CIUCKOB U3 aTOMapPHBIX S-
BBIpazKeHuit. Mcrmob3ys ¢cBoMCTBO MOIUMOPGHOCTH 06EKTOB, MOXKHO TIOCTPOUTH HEPAPXHIO
KJIACCOB C OOIIUM IIPEJIKOM JIjIsI XPAHeHHUsT PA3JIHIHBIX THIIOB S-BhIPAayKeHHUIH, 4TO IMO3BOJIUAT
BBOJIUTH HOBbBIE THUIIBI S-BbIPAYKEHUI.

B pesyabrarte mogydaeM BO3MOXKHOCTH 3amucu B s3bike C4—+ BbIpaKeHUil, CeMaHTHIe-
CKU SKBUBAJEHTHBIX W CHHTAKCHYECKH OJIM3KUX KOHCTPYKIUSAM si3bika Lisp (wiam apyroro
MOJIEJTUPYEMOTO SI3bIKA).

CxazaHHOE MOYKHO ITPOMJLIIOCTPUPOBATH HA HMpHMepe (DYHKIIMH, UCXOIHBIH KO KOTOPOit
B CHHTaKCHUCe a3bIKa Lisp mpuBeaen Ha puc. 1.
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LSymbol ISOMORPHIC("ISOMORPHIC");
void LispInit_isomorphic() {
static LSymbol TREE1("TREE1");
static LSymbol TREE2("TREE2");
(L|DEFUN, ISOMORPHIC, (L|TREE1, TREE2),
(L|con,
(LI (LIATOM, TREE1), (L|ATOM, TREE2)),
(LI (LIATOM, TREE2), NIL),
(LIT, (LIAND,
(L|ISOMORPHIC, (L|CAR, TREE1),
(LICAR, TREE2)),
(L|ISOMORPHIC, (L|CDR, TREE1),
(LICDR, TREE2)))))).Evaluate();

Puc. 2: Kox dyukiun ISOMORPHIC na si3bike Cu-+-+

Caenyer 0cobo OJIUIEPKHYTD, YTO KOJI, IIPUBEJCHHBINA Ha PUC. 2, ABJIATCAd KOPPEKTHBIM
ko7oM Ha s3bike C+—+. TpaHcadanusg 3TOro Koma MPOU3BOAUTCA OOBIYHBIM KOMITHJISTOPOM
C-++; HUKAKOTO MpeIBAPUTEIBHOTO TPEoOPA30BAHUS KO/IA He TpeOyeTcs.

Bubnnoreka cocrour u3 aByx cjoéB. Ha mepBoM m3 HUX BBOMSATCH S-BBIPAKEHUsI KaK
CTPYKTYPBI JAHHBIX, HA BTOPOM Ha 0a3€ BBEJIEHHBIX S-BBIPAYKEHWIT CTPOSTCS BBITHCIUTIIH,
MOJIEJIUPYIOIINE CEMAHTHKY COOTBETCTBYIONIMX SI3bIKOB TPOrPAMMUDOBAHHsI (B HACTOSIIEe
Bpems - si3bikOB Lisp u Refal). IlepBbiii cy10ii MO3BOJIsIET, MTOMEMO MPOYETO, UCTIOJIb30BATH
KOHIIENIIUIO S-BbIPAYKEHUIH JIJIsl TOCTPOEHUST YHUBEPCAIBHBIX NeTePOTeHHBIX KOHTeliHepOB [3].
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