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PACIHIMPEHUE CUCTEMbI IIPOIT'PAMMMUWPOBAHUA
TYPBO ITPOJIOI' IPEJJUKATAMM IS PABOTBI CO CIIMCKAMUA

Kano. mexn. nayx, ooy. KOBAJIbKOB A. T., unyc. KOBAJIBKOBA H. A.

benopycckuii nayuonanvHulll mexHuueckutl yHugepcumem

A3k normveckoro mporpammupoBaHus IIpo-
yor paszpaboran B Havyane 70-x rr. XX B. B EBpone
KaK OJIMH M3 SI3BIKOB JJISl peIlleHHs 3aj]ad, CBA3aH-
HBIX C TNPOOJEMATUKOM HCKYCCTBEHHOI'O MHTE-
nekTa. B mocnenyrone roasl MosBUIOCH MHOTO
BepcUil f3bIKA, CpeOu KOTOPhIX Haubonee MOIy-
nspHoit siBisercst Typ6o IIporor [1]. MuTepec k
[Iponory momHuMalncs U 3aTHXal HECKOJBKO pas.
B 1980-¢ rr. oH ObLT BEIOpaH B KauecTBe 6a30BOTO
A3bIKA B SMOHCKOM IPOEKTE KOMIIBIOTEPOB IISITOTO
nokonenus. B Hacrosamee Bpems Ilponor npogoi-
JKaeT pa3BUBATHCA M BOUpaeT B ce0si HOBBIE TEXHO-
JIOTUM M KOHILENIUHU nporpammupoBanus [2]. [lo-
Ka3aTeJIbHBIM SIBJIAETCS TPUMEpP HCIIOIb30BAHUS
[Tpomora B OJHOM W3 caMbIX aMOWIIMO3HBIX |
ycnemssix npoekToB B BIIK Poccuu — «bypany.
Ha caiite [2] umeroTcss HECATKM U COTHH ThICSY
CCBUIOK Ha IMyOJHMKALMU 10 peaji3aliy U IpuMe-
Hennto [lponora. K coxanenuro, myOonukanuii Ha
PYCCKOM $sI3BIKE CpeJli HUX O4eHb Majo. B mocnen-
HUE TOJBI MOSBUIIOCH HECKOIBKO Bepcuit (5.2, 6.1,
6.3, 7.0, 7.1) Bu3yanbpHOIl cpeapl MPOrpaMMHpOBa-
Hust Visual Prolog [3], peanusytomieii IIponor Ha
KaueCTBEHHO HOBOM YPOBHE.

Typ6o IIpomor mmeeT MOCTATOYHO OOJBIION
HabOp BCTPOEHHBIX MPEAMKATOB (aHAJIOrOM TIpe-
IUKaTa B JPYTUX S3bIKax SBISETCS MPOLEAypa)
Ut paboThI CO cTpoKamH, (aiiamu, OKHaMH, Oa-
3aMH JaHHBIX, AJSl OpraHM3allid BBOJA-BBHIBOJA
nmanaelx U ap. Opnako Typ6o Ilponor He umeer
CTaHJAPTHBIX NPEIUKATOB Ul pabOThI CO CIIUCKA-
MH, KOTOpBIE SBJISIIOTCSI OCHOBHOM CTPYKTypOu
JaHHBIX B 3TOM Sf3bIKE IIporpaMMupoBaHus. s
KaXI0i M3 Omepauuil COo CIHUCKaMH HPUXOAUTCS
nUcaTh OTACNbHBIE PaBUia, YTO OTHUMAET 3HAYH-
TEJIbHYIO YacThb BPEMEHHU MPOrpaMMUCTa MPHU pa3-
paboTKe MPOTPaMMHOTO OOCCIIEUCHHUS Ha S3BIKE
Typ6o Ipouor.

Kpome Toro, mpu pabore co cTpoKamMH 4acTo
NPUXOANUTCS MPeoOpa3OBBIBATh X B CIHUCKH CHM-
BOJIOB WJI aTOMOB (CJIOB), a Ipu paboTe ¢ TEeKCTO-
BbIMU (paityiaMu — B criucku cTpok. [loaromy Hamum-
Yyhe CTaHJApTHBIX NPEAMKATOB ISl BBIOJIHEHUS
TAaKUX YacTO BCTPEUAIOIIMXCS ONEpaLuil co CIHc-
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KaMH, KaK BBOJ| CIIUCKA, MPOBEPKA MPHUHAIICIKHO-
CTH 3JIEMEHTA CITUCKY, 00BETUHEHUE CIIHCKOB, BbI-
JieJIeHne TIepBoro (IOCTeTHETr0) SJIeMeHTa CITHCKa,
ylaleHUe OJIIEMEHTOB W3 CIIMCKA, COPTHPOBKA,
HaxOXJEHHE MAaKCUMAaJILHOTO (MUHUMAJIBLHOTO)
9JIEMEHTOB CIKCKA U T. J., HAMHOTO OBl 00JIErYnIIo
TPy IPOTrpaMMHUCTa.

B nanHoO# paboTe omuChIBaeTCSA cUCTEMa MPO-
rpammupoBanust Typ6o Tlposor, gomosHeHHas
BCTPOCHHBIMU TPEIUKATaMH Uil pabOTHI CO CIIHC-
KaMH.

C MoMOIIBI0 BCTPOSHHBIX MPEIUKATOB MOMXHO
BBITOJIHATH CIEAYIOIINE ONEPALlH CO CIIMCKAMM:

e BBOJI CIIUCKA (KOJIMUYECTBO DIIEMEHTOB CIIHCKA
MOJKET 3a7aBaThCs MJIM HE 3aaBaThCs);

e BBIJICJICHUE DJIEMEHTOB CIHCKa (TIEpBOTO, TMO-
CJICJIHET0, MAKCUMAIIbHOTO, MUHAMAIILHOT0);

e yJalicHHe BJIEMEHTOB CITHCKa (IepBOro, MO-
CIIEZIHETO, TMEPBOr0 BXOXKICHUS MU BCEX BXOXKIC-
HHI 33JJaHHOTO 3JIEMEHTA, TOBTOPSIIOIUXCS dJIEMEH-
TOB, T. €. IPeoOpa30BaHNe CIIMCKa B MHOXKECTBO);

e T0OABJICHNE AJIEMEHTOB (B Ha4YaJl0 MJIM KOHEI]
CIMCKA, BCTaBKa JJIEMEHTa B OTCOPTHPOBAHHBIN
CITHCOK);

e COPTUPOBKY CITUCKOB (B TOpSAIKE BO3pacTa-
HUS WK YOBIBaHMS DJIEMEHTOB, a Takke B anda-
BUTHOM WJIM 00OpaTHOM ajipaBUTHOM TOPSIKE);

e JIpyTHe onepanuy (PUHAIC)KHOCTh dIIEMEH-
Ta CIHCKY, 0OBbEMHEHUE CITHCKOB, PEBEPCUPOBA-
HUE CIIHCKA, MOJCYET CYMMBI WM KOJINYeCTBa
AJIEMEHTOB CIIHCKA).

Bce »Tu omepanuu MOTYT BBIIOTHATHCS HAal
MATHIO TUIIAMU AaHHBIX: integer, real, char, string,
symbol. Ucnons3ys momyckaemoe Typ6o IIpomo-
TOM ONKCaHHE MPEJAUKATOB U ONPENCICHHYIO T0-
CJICZIOBATENIbHOCTh WX PACIONIOKEHHS B paszene
predicates, yaaaoch NOOUTBCS TOTO, YTO BMECTO
MSTH BapUAHTOB OJTHOTO M TOTO K€ MpaBWia JUIs
Ka)X/IOTO M3 BO3MOXKHBIX THIIOB 3JIEMEHTOB CITUCKA
B pasmene clauses JOCTaTo4HO OBLIO 3amucaTh
TONBKO JIBAa BapWaHTa: OJUH JJis TUIOB integer,
real, string, symbol, Bropoii — st Tumia char.

Bce npaBuna pacnosiararorcsi B OTHOM MOJYJIE,
KOTOPBI TOZcOeNuHsIeTCs K pa3pabaThiBacMOit
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MporpaMMe ¢ TIOMOINBI0 AUPEKTUBBI KOMIHIIATOPA
include, nanpumep,

include “list.pro”,
rae list.pro — ums ¢aiina Moys.

CrangapTHas cripaBKka O BCTPOCHHBIX IIpeaInKa-
Tax, BbI3pIBaeMas kiasuiuel F1, gomonHeHna pas-
nenom «lIpegmkaTsl st pabOTBI CO CITUCKAME.
Kak u 111 MMEIOIIUXCS CTAaHIAPTHBIX MPEAUKATOB
Typ6o IIposnora, Tak u AJis HOBBIX MIPEIUKATOB IS
paboThl co chmUCKaMu, KpaTkKas CIpaBKa MO BBI-
OpaHHOMY TIpeANKaTy uMeeT (hopMar:

umsi_nipenukara (Ilepeuennr mapamerpoB) (TH-
IBI_TIapaMeTpOB) : (MTOTOYHBIA ITa0JIOH) — OIHCa-
HHUE_TIpenKaTa.

B nmorounom I]_Ia6HOHC YKa3bIBarOTCs BXOOHBIC
(i) u BBIXOAHBIC (0) MapaMeTpsl, B OMMCAHUH Tpe-
JIUKaTa OIPENEISAIOTCS BBINIOJHSAEMAass UM OIepa-
1M, a TAKKe Ha3HaueHHE KaXK]I0TO U3 apaMeTPoB.

Bonee mompoOHYO crpaBKy O TpeauKaTtax Mo
paboTe co cMCKaMH MOKHO TMOJYYHTh U3 aBTO-
HOMHOI'O CIPAaBOYHOTO (aiiia, mocje 3amycka Ko-
TOPOTO TMOSIBIISIETCS. MEHIO, TO3BOJISIIOIIEE BHIOPATh
HY)KHBIA TIPEUKAT U TIOMYYUTh 10 HEMY CIPaBKYy.
Orta crpaBka MOXET OBITh BBI3BaHA KaK CO CpPEIbl
JOC, tak u co cpenst Typ6o [Iposora uepes Bpe-
MeHHBI Bbixon B JIOC ¢ mociemyromuM BO3Bpa-
TOM B CpeJly MPOrpaMMUPOBAHHUS 10 KOMaH/IE eXit.

Hmxe NnpEaACTaBJICHbI ABa JIMCTHHIA IIpOorpam-
MBI ITOCTPOCHUs TonuHapoMa. [lommHapoM — 3TO
CITUCOK, KOTOPBIA YHTACTCS OJUHAKOBO KaK C
Hayana, Tak U ¢ KOHIIa, Hanpumep, [1, 2, 3,4, 5, 4,
3, 2, 1]. Jns ero mocTpoeHHsI HY>KHO BBITTOJTHHUTD
CIIETYIOIIYIO TIOCTIeIOBATENFHOCTD ONepaIii Hall
WCXOAHBIM CITMCKOM: BBOJ| CITUCKA, yAaJeHHE W3
CIHCKa TIIOCIEIHET0 3JIEMEHTa, PEeBEpCHPOBaHUE
MCXOJTHOTO CIHCKa, 00BbeTUHEHUE crrcka 0e3 mo-
CJICJTHETO JIEMEHTAa C PEBEPCUPOBAHHBIM CIIUCKOM.

Jluctunr 1. IlporpamMma MOCTpOECHUSI MOJIHUH-
Ipoma.

domains

l=real*
predicates
read 1 real(l)
del last_el(l,])
reverse(l,])
concat_I(L11)
clauses
% BBoa crmucka, copepKamero HMpou3BOJIb-
HOE YKCJIO AJIEMEHTOB THIa real
read 1 real([H|T]):-
readreal(H),!,read 1 real(T).
read 1 real([]).
% Y naneHue TOoCIIeHEro AIeMeHTa CITHCKa
del last el([_L[D.
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del last el([H|T],[H|T1]):-del last el(T,T1).

% OO0parieHue crucKka

reverse([],[]).

reverse([H|T],Lrev):-reverse(T,Trev),
concat_I(Trev,[H],Lrev).

% OObenuHeHue IBYX CIIHCKOB

concat_1([],L,L).

concat I([H|T],L,[H|T1]):-concat I(T,L,T1).

goal

clearwindow, write(‘“Bseaure cniricok :”),nl,

read 1 real(L),del last el(L,L1),

reverse(L.1,Lrev),concat(L,Lrev,P),

write(“L=",L),nl,write(“L1=",P).

Jluctunr 2. IlporpaMMa MOCTPOEHUS MOJIWH-
JpoMa C TIOJKJIIOYCHHBIM MOJIYJIEM, COJEpIKaIeM
MPEIUKATHI U PA0OTHI CO CIIMCKAMH.

include “list.pro”

goal

clearwindow, write(“BBemute crmcok :”),nl,

read 1 real(L),del last el(L,L1),

reverse(L1,Lrev),concat(L,Lrev,P),

write(“Ucxomupiii  cnucok = 7,L),nl,write
(“Iomuamgpom = ”,P).

Pesynbrarel paboOTHl IPUMEHUMBI H B CHCTEME
BH3yalbHOTO TporpammupoBanus Visual Prolog.

BBIBOJ

Typ6o Ilposor, DOMOTHEHHBIH BCTPOSHHBIMH
MpenuKataMu i paboThl CO CHUCKaMH, HMECT
PSA TOCTOMHCTB:

e 3HAYUTEILHO COKpAIlaeT BpeMs Ha pa3padoT-
Ky TIpOTpaMMEl;

e 00BEM JIUCTUHTA TIPOTPaMMBI COKpAIACTCS B
HECKOITBKO pa3 3a CYeT TOro, YTO B HEM HET MPaBHUIL,
KOTOpBIE COJCPIKATCS B TIOAKITIOYAEMOM MOJIYJIE;

e CHCTEMa TIPOTPAMMHPOBAHHSA W CIIPABOYHAS
CUCTEMa JIETKO PAaCIIMPSIEMbl HOBBIMH BCTPOCH-
HBIMH TIpEeINKaTaMHU,

e MPHU JOCTATOYHOM KOJUYECTBE BCTPOCHHBIX
MIPEANKATOB (HE TOJIBKO IJIsT pabOTHI CO CTIFICKAMH)
JUISL PEIlieHUs 3a/a4 OIPEEICHHOr0 Kiiacca Ipo-
rpaMMa MOXXET COCTOSITh M3 OHOTO pasziena goal
(menmp), W 3Ty mHpOrpaMMy CHOCOOCH HAamMcaTh
MTOJIE30BATENb, UMEIONTNH MHHUMAaJIbHbIE HABBIKH
B IIporpaMMupoBaHuu Ha si3bike Typ6o [Iposor.
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