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IIPENUCJIOBUE

HAns GomsmumacTa cmerem HCKYyCCTBEHHOTO WHTendexra (MM) xa-
PAaKTEePHH GoONBIIHe pasMepH W CIOKHas CTPYKTYpa HX IpOTpaMM,
IT0 STPYRHAET WX POATM3ANMIO H OTIANKY. B To e BpeMs TPaKTH-
9ecKku Bce cucreM MU asusmorcs S9KCIEPEMEHTANLHEIMA, C WX MO~
MOMEBI0 OPOBEPAIOTCA Te W MHEI® MOTOAE I THIIOTE3H, 9TO0, eCTecT-
BEeHHO, Tpe0yeT COKpameHms BPEMEHN OT (3aPOMICHHSA» CHCTEMHI 10
ee MOMHOW peammsamme. J[o6uWThCA BTOTO MOMHO TOIBKO IPH afieK-
BATHLHIX HHCTPYMEHTANBHRIX CPECTBAX — SBHIKAX IPOTPaMMAPOBAHASA
€ BHICOKOH ®306pasmTensHOM CHIOH, yUUTHIBAIOIEX cnenudpuky 3a-
Rag NN, .

K coxanermmio, B mameit CTpaHe mpu peanmsanmum cmereM UU me-
Pe/IKO MCHOMB3YIOTCA He 3TH ASBIKH, & ABBIKH, KOTODHe MMEIOTCA «IIof
PYKOit», maske sA3BIK accemGnepa mnm oprpan. B 1o ke BpeMs Cy-
'IMECTBYIT ABKHIKH, CUEHWANBHO IpeIHASHAYCHHEIS ana sapas UU. Aro
ASHIK JECH (CM., HampmMep, [1, 2]), cosgammerit eme B 1960 r. m ;o
CAX TOp OCTAlOmMMiics HamGoidee NOMYIADHEIM V 3apyGeskHEIX cmemm-
anncTos mo MU, m Tak HasmBaeMEe a3HKm AN HCKYCCTBEHHOTO HH-
TeINeKTd, NOABEBIIEeCH B 70-x rr.: planner [3, 4], conniver
[5], QA4 [6], qlisp [7], KRL [8], FRL [9], ®-asux [10], prolog
[11] = ap. Bta asmEkm BRmMOwaOT B cefn momATHR B MEeTOHEI, YacTo.
HcnonssyeMute B cucremax WM (Ppeiimmr, accommarmprrit BHGOD mam-
BEBHIX W TPONeRyp, aBTOMATHYECKHN HOHCK ¢ BO3BPATaMH, KeJyKTHB-
HEIe MEXAHM3MH, <[eMOHK» H T. J.), 9TO CHEMaer ¢ TONB30BATENA
MHOTHe 3a00TH TeXHEYECKOTO XapaKrepa H IO03BOJAET COCPeFOTOUHTH
BHAMAHA® HA NPHENUNHAJBHBIX ACHEKTAX paspabartsiBaeMoii cmc-
TeMsl UYL,

B xmmre, HPE/NaTaeMoif BHNMAHEIO YHTATENA, ONMHCHBAETCH pea-
an3oBaEEblE B CCCP pguamerr sasnka planner — ogHOro w3 mauto-
Jlee M3BeCTHHX A3BIKOB A MU, Aror A3BIK GeuT paspaboran B 1967—
1971 rr. B JlaGopatopmm HCKYCCTBEHHOTO HHTeNIexTa Maccauycercko-
T0 TEeXHONOIMYECKOr0 WHCIHTYTA aMepHKAHCKEM yuensiM  Kapiom
XslonTToM. B samke ymaumo COCAMHEHL! BO3MOMKHOCTH A3HIKA JIHCI,
METONIBI aHANN3a NAHHHIX MO 06pasmaM W D HOBEIX mis aJITOPATMH-
9eCKAX A3HIKOB KOHMENIHH (IOMCK ¢ BO3BpaTaM#, BEI30B IPOIENyp
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no ofpasiy, NeRYKTHBHKE MeXaHHSM U [Ip.), KOTopue oGobmalT mpn-

MeHseMEle B cucTeMax MV MeTORsl ommcaHEsA 3afad W IOMCKA HX pe-

menund. Taxkoe codeTamme, ¢ ONHOK c'roponm, menaeT planner Momi-

HbIM S3RIKOM IIPOTPAMMHDOBAHHSA ANA 3afad CEMBOJLHOHE 06paboTKH,

a ¢ Apyroi — mpufaer eMy csoiicrea cmcreMnl VMU, cmocoGHo#t camo-

CTOATeNbHO HAXONHTH PeleHMe 3afad HO WX ONHCaHWI0. fI3HIK OpHeH-
THPOBAH B OCHOBHOM Ha Pealu3alui0 CHCTeM INIAHMPOBAHWA [eHcTBHMA

poGoTa (0TCIOMa W Ha3BAaHWe ABHIKA — (ITAHMPOBHINKY), aBTOMATHYIe-

CKOr0 JOKAa3aTelbCTBa TeOpeM, MOHUMAHHUA .TEKCTOB HA eCTeCTBEHHOM

A3hiKe, BOOPOCHO-OTBETHEIX CACTEM I T. II. )

CrefyeT, OQHAKO, OTMETHTH, YTO B TOM BHAe, KaK OH OLOHCAH aB-
‘TopoM, A3HK planner Tak ¥ He GBI pea;msoBaE. JT0 O0BACHAETCH
KaK TPOMO3JKOCTHIO ONMCAHHOTO SI3BIKA, TAK W TeM, 4T0 (DAKTHUECKH
Ghla IpE0KEHa HEKOTOPAs CXeMa, KOTOPYH Hafo OBUIO eme 3HAUH-
TEILEO YTOYHATH, YTOOBl IOIYYAIOCH HONHOE W CTPOTOe OMHCAHHE
A3LIKA. Peamn3oBambl GLLIM TONBKO IIOfMHOKECTBA, AUAMEKTH A3bIKa.
MepssiM m3 EmX Gmn #A3eiKk micro-ptanner [12], xoTopeii mpen-
crasiser cofoil «HANCTPOMKY» Haj| JHCOOM, BKUOYANINY0 MHEAMANE~
HEI# mabop HOBRIX KOEMennmi planner’a. dror pmayexr Omn ycmem-
HO HpUMeHeH AJA peanmsanum papa cumctem WU, B 9aCTHOCTH, DIXPOKO
m3BecrHOH cmcreMsl T. Bmmorpama [13]. JIpyroii AmamexT — A3BIK
popler 1.5 [14], saBnaomuiica MOBOABHO IOXHBIM BAPHAHTOM
planner’a m Briulogaomuii B ce0d HewOTOpEIe BIEMEHTH A3HIKA
conniver. :

JnadextoM planner’'a sBiseTcs M ASHIK, IPefjaraeMsifl BHAMA-
Hzlo umraTeneil, OH monxydmi HazBaHWe IISHep M OB pealm3oBaH HA
9BM BACM-6 [15, 16]. B misHepe B mOXHOM 00HeMe COXPaHEHE! OC-
HOBHBIe CBOHCTBAa s3bIKa planner, HO HCKIIOYEHH NapalelbHEe
mponeccs # pAX Goxee BTOPOCTENEHHEIX HeTajeld, HECKOIBLKO,W3MeHe-
HH CHHTAKCHC f3BIKAa M OIpefeJeHAA OTNEABHEIX BCTDOGHHEIX IIPO-
menyp. Bce 5TH W3MeHEHWA NpeCIef0BAJH IeJb YIPOCTETb SSBIK H
noBHCATh 3P@eRTHBHOCTS €ro Pealm3anul. Y IATHBAJCA M IPAKTHIC-
CKWil ONBIT IPHMEeHEHAs KAaK CaMOTO ILI9HEpa, TaK MW A3BIKOB IMicro-
planner = popler 1.5. .

B mIsHepe MOKHO BHIENUTH HATH Golee M MeHee He3aBHCHMEIX
gacreit. Kaxpgoil m3 Bux mMOCBAMEHA OTXENbHAS IaBa KHWTH, ‘

B ri. 1 ommcHBaeTcs «JIHCIOBCKAasg» 9acTh A3bIKa. IlmaHep comep-
JKUT B Ka4eCTBE CBOETO MOMMHOKECTBA MPAKTHIECKH BeCh JHUCH (¢ He-
KoTopuriME MOfu(MKANUAME) ¥ BO MHOTOM COXpaHAeT erd cumemmpmae-
CKme WepTH; 5T0 OOBACHAETCA >KeNaHWEM COXPaHHThH JOCTORHCTBA
fA3bIKa, IIHPOKO M3BECTHOTO cpefin paspaborwmkos cumcrem WM.

B i 2 paccMaTpEBAIOTCA o6pAsmEl M WX IpHMeHeHHe M aHAIH-
3a AaHBEIX. Hak mMOKashIBaeT OMEIT HPOrPAaMMHUPOBAHHA HA JIHCIIE, 0CO-
- GemHo B obmactm MU, ommcaHwe UpPaBEJ AaHANAM3a MAHHEIX B BHAE
NECHOBCKEX (DyHKOEA He Bcerfja HaMIAKHO M KOMODAKTHO. B TO ix:e
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BpeMs B A3HIKax o6paGoTkm cTpok (HénpnMep, B cHOGoxe, pethae)
y#e HaBHO WCHONB3yeTcH Goltee ymoGmoe CPeACTBO aHamm3a — o6pas-
OB, KOTOpBIe MPECTABIAT ¢06oit mabnomns:, HaKIaJbIBaeMble Ha aHa-
JTU3APYeMble O0GBEKTH ¢ Ienbio ONpeReNnTh, MMET JH 3TH 06TLeKTor
HYRHAYI0 CTPYKRTypy. Ilomo6moe e cpemerBo BRmIOYeHo m B nI3HEep.

‘Omnucanmoe B IMePBHIX JBYX riaBax KHUTH TOAMHO}KRECTBO IVIHEpPa
MOKeT HCHONB30BATHCA HE3ABHCHMO OT APYTHX ero CPEACTB m upef-
CTaBIAET 060 MOmMEHBIA A3BIK TpOTPAMMADOBAHUsA, YHOGHBIA Anst pe-
&TH3AMNA CHCTeM CHMBONBHOE 06paGoTkm. OcrambEEle ke wacTm I19-
Hepa OpHeHTHPYIOT ero ma obmacrs MM. Omm matwor CPeAcTBa A Omd-
CaHAA 3a7ad (HCXORHEIX CHTyammii, ROLIYCTHMBIX ONepanmii, mexneit),
Pemienne KOTOPHIX OMKHA Haiit: cuereMa M, PeanusyeMas Ha mias-
HEpe, I CPeACTBA, YUPOINAIIEE IPOrpaMMEPOBAHHE Opomenyp moHc-
Ka pemeHus sagad. ’

‘B ri. 3 ommecrrBaercs Mexammam moucka ¢ Bossparamm (backtra-
cking), xoropmit B WISHEPe HA3BAaH Pe;KAMOM BO3BPATOB. D0 TaKOH
cmoco6 BHMONHeHms TpOTpaMMel, npm KotopoM DBM wmomer OprHA-
MaTth DPOGHBIE pemteHms, a 3aTeM OTKA3LIBATHCA OT HUX, eCAH OHII 3a-
Beqm B TynuK. Bo mmormx cucreMax MW npmmenswores METORbI Io-
HCKa pemeHUA 3afad, OCHOBAHHEIC HA mepeGope Bapmantos. Jas Toro
41008 M36aBHTH paspaboramKon 9THX CHUCTEM OT HEOBXOMAMOCTH KasK-
IBi Pa3 3aHOBO DPeallHBOBEIBATH TAKOG Tepe6op, B IidHED  BRemen
PeuM BO3BPATOB, KOTOPHIA GepeT Ha ces OTBETCTBEHHOCTD 3a opras
Husanmuio mepeGopa. Bcrasngs B sTor Mexammam nofXofAmue ome-

-panum, mOJB30BATENs A3BIKA MOJKeT Jerko OoIy9aTh KOHKDETHLIe aj- .

ropnTME! mepeGopa.

B rn. 4 pacemarpmaerca Gaza AAaHHEIX, KOTOpAs HMCHONB3YeTCs
B A3BIKe VI ONECAHAS TOTO BHEITHETO unpa,’ B KOTOpPOM cumcTrema UM
pemaer ‘cBom aamaum (mampmmep, Toit ob6craHOBKE, B KOTOpPOH HmeitcT-
Byer poGor). Basa mammmix OpefcTaBigeT OGO COBOKYIIHOCTL TaK
HAa3LIBAEMEIX YTBODKNeHHH, Kakioe H3 KOTODHIX ONMCHIBAET KAKOMH-
TO OTHenbEEIA (aKT. 06cTaHOBKE, a B IeJIOM OHH OOHCHIBAIOT BCIO 00-
CTaHOBRY. fI8bIK oGecmeumpaer XpaneHHe Tawoi Gaskl JaHEHX @ mpe-
HOCTaBAAET COOTBETCTBYIOMAE OMePANAN MJis pabotsl ¢ Heii.

C noMompio 6ask maEHEIX MO KHO OPefiCTABATH TOJBKO KOHKPET-
HEe (AKTHI O KOHKDETHEIX 06BeKTax, a OpY ONMCAHAW 3afia4d HOJMIK-
Hbl OBITH yKasaHH w «mpaBmaa UTPEHIY: JOrAIeCKEe OTHOMEHHS MLy
HCTONb3YeMEIMA NOHATHAME (HADPAMeED, MeKAY HOHATHAME «CIeBay
H ¢CIPaBa») ¥ omepamum, KOTOphIe Pa3pemeHo IPEMEHATH B 3agade
(mampmMep, meficTems poGora). Tak@e IpaBWia ONWCHIBAIOTCH B ID-
HEpe B BUMe CHENWANbHLIX WPONENYpP, HA3BAHHEIX TeopeMmamm, Oco-
GeHHOCTEIO TeOpeM mBIAETCA TO, WTO OHE BRIBKIBAIOTCS HO 0 MMeHH,
a mo ofpasny: B mporpaMme B BmTe 00pasna OmMCHIBaeTcA HeKOTOpasm
Uelb # CPefm UMEIIAXCA TEODEM OTHICKHBAGTCHS N BEITHCASETCH Ta,
PesyabTaT pPaGoTHL KOTODOfi . COOTBETCTBYeT mamHOMYy o0o6pasmy. Tem
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CaMBIM ABTOMATHYECKN BEIOEDAeTCH «IPABHIO HIPEI», KoTopoe OGecme-
q@BaeT JOCTHKeHUE MOCTABICHHOH meiad. TeopeMsl MOTYT B CBOK 046~
pefb CTABATH HENH, A AOCTIKEHMs KOTOPHX GYAYT HOABICKABATHCH
apyrue TeopeMsl Takoe cBefiéHHe Helell K IOMUENSAM B COTETAHHE
¢ De’KEMOM BO3BDAaTOB (HEPEAKO JUIA MOCTIKEHHS HeNN MOKHO BOC-
HOJB30BATHCA (YCIYTaMny HECKOJIBKEX TeopeM, MOITOMY NPAXORUTCH
lelaTh BHIOOD) JeKAT B OCHOBE BCTPOGHHOr0 B SBBIK JEMYKTHBHOTO
MexaHH3Ma, 00eCIeYHBAIOINEr0 ABTOMATHYECKAN IOMCK PeIIeHHA 3a-
Jaud IO ee ONMKCAHHIO. ’

TeopeMaM ¥ Jie{yKTHBHOMY MeXaHH3MY IOCBAMEHA 3aKIIOTATENb-
Haf TJlaBa KHATA.

" Kmmra mpepcrasiser coGoi ygeGHoe mocofme IO SIBBIKY. IIdHED,
cofieprKalmiee HOMHOE €ro ONECAHWE, KOTOPOe COMPOBOMKAAETCS MHOTO-
YRCIEHHHIME TpAMEpaME X O0(BbACHeHHeM IPHeMOB IpPOrpaMMEpOBa-
HEd -Ha HeM. UTeHme KHErH He TpefyeT IpeABapuTe]bHOTO0 3HAHMAA
ADYTEX S3HIKOB, OXHAKO 3HAKOMCTBO C SBBIKOM JHCI o6xersuT NOHH-
MaHHe MaTepHana. B KHure HeT CBefleHHE O pafote ¢ MIdHEp-CHCTe-
Moit, uX MOKHO Haiitm B [16]. )

ABTOp BEIpaRaer CBol0 GiaropmapEocts B. M. I0pa z M. 10. Ce-
MEHOBY B84 HX IIOJe3HBIe COBETH N0 YIYINIeHWI0 NPAKTAIECKAX
CBOMCTB A3BIKA IVIDHED W IO er0 Peail3anyM, & TAKKe B. I. Cenuny,
IpoYNTABIIEMY DYKOINMCh KHMTH ¥ CJellaBIIeMy PAA IeHHEBIX 3aMe-
wanmit. ABrop oco6o GnaropapuT M. I'. ManpKOBCKOTO 32 €ro Goapmyio
HOMOIF HA BCeX Bramax: paGoTsL '

B. H. IMuavwyukos




TJIABA 1 -
OYHKIINN

1.1. Boipaskenusa

B s3biKe mIsHEp OpOrpaMMEL W JABHEIE CTPOATCH U3 ONHHX H TEX
K¢ KOHCTPYKIOWA — BRI D &K eHU i, KIaCCHQUKAIEIO KOTOPHIX MOJK-
HO OPEACTaBUTH B BUIE TAKOH CXeMEI:

suramenml
aTOMapHble Bulpamenna CIIICKOBHIE suTamennﬂ
obpanieHusa aTOMBl L-cnuckm P-conckm  S-crniuckm
K IIePeMeHHLIM

y

yucaa ‘ ml;ea’mdmxa'ropu HIKaJIbI

PaccMoTpuM moppo6HO yKasaHHEIE THIIH BRIDQJKeHHH,

B asgfasur assika BrmogamoTca M0Gble CHMBOJE, KOTODHIe MOTYT
Otk BBemeEEl B OBM. CHMBoIb angpaBmTa MOXpasKelsIOTCH HA Clle-
AyIOmue IPYIIEL: , :

ozpanunuresn: w () [

yugpoi: 01234567.

cneyaurepvi: + — . %

0ykebi: 3alIaBHEIe JATWHCKHe W PYCCKEE OYKBEI, TPOTHe CHMBO-
ast (X [+ 4V N\ =ap).

OrMernM, 4T0 mpoGen ABNAETCA CHMBONOM andaBHTa W HErpaer
BaJKHYI0 DONb OPH BaIWCH BHIpaKeHuit, Brmme o musa Gompmedt ma-
rIARHOCTA 0003HAYeR 3HAKOM .., OHAKO B AaibHelimeM M He Gy-
HeM HONB30BATBHCA OTHM BHAKOM, a 6ymeM mpocTo OCTaBmATH WyCTOM
Ty DO3UIHUIO B TEKCTe, Ifie JOJKEeH HAXOXUTHCH IMpobel.

Hdenrugduraropsr MpefCTAaBIAOT coboit HeIyCTHEe MHOCTIEXOBATON b~
HocTH MIOGHX (KpOMe orpammumTeneif) cEMBONOB andaBETA, HATAHAI-
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muecs ¢ Oyxsir, MpemrmdmkaTopamm Taxske ABIAITCS ONHHOTHEIE
cuenantepsl. IIpuMeps! nrenTHdUKATOPOB:

Jucaa B IISHEDE NONATCA Ha yeavie T seyecreennvie. llennie
9ACIa MPeACTABAANTCSA TOYHO, TOYHO BHIIONHAKTCH W ONEPAamHd HAX
mnmu, [Ipecrasienne se BemeCTBEHHRIX IHCENT W BEIIONHOHHE OUepa-
Ouil Haf HAME B o0meM CiIyd9ae MOTYT GHTH IpHGIEKeHELIME.

3ammeh Ienoro wmcna mpefcTaBiAeT coGOR HemycTyo mociemoBa-
TeABHOCTs TWPp, mepep, Rompou MOeT HaXONATCHA 3HAK - HIA —.
Hampumep:

1983 —9 3000000

3anmch BemecTBeHHOIO YHCHA COCTONT ®3 3HAKA -+ HIM —, U3
nudp menoll wacrm, fecATmuEOH Toukm w mmdpp mpobmHoE wactm. Ie-
7ag 9aCTh M TOYKA AOJUKHLI OPHCYTCTBOBATH BCETAA, 3HAK 3Ke B OuD-
PHL APOGHOR FaCTH MOKHO OIycKaTs, IIpmMepr::

271828 —0.0000005 +6. 06

Ixaavr mpepcTaBIA0T co6oit mociefoBaTeNLEOCTH GHTOR (ABOMT-
HBIX paspsanos). HommaecTBo GMTOB B mKalax mpeAmoxaraercsa ¢mxch-
posanBEIM. TIpEMepoM IDKaNbl MOKeT CHY;KATH CleAyIoImas IOCHefNo-
BaTeNBHOCTh HyJel W efuwmmm: .

000 000 000 000 001 010 011 100 101 110 111 000

Hna KpaTKocTE M00as IIKala SBaUKCHIBAETCA B SABHIK® HE B JBO-
MYHOM BHJe, KaKk Bbile, 3 B BHNe BOCHMEDPHYHOTO YHCHA: KayKAas
TPoiiKa OWTOB IIKANH 3aMeHAETCA HA COOTBETCTBYIINYH BOCHMEpHd-
By muppy (000 —ma 0, 001 —na 4, 010 —ma 2, ..., 111 —ma 7).
s roro 9ro6H TaKyIO0 3al¥WCh NIKAJEL MOYKHO OBLIO OTAMIATH OT 3a-
OHCY OeNBIX NeCATHIHEIX TECEN, mePef BOCbMEeDHYHHIME NmuQpPaMH cTa-
BATCA «. HesHawamme BOCHMEPUYHHI® HYAM B 3aMHCH IHKAJX MOKHO
omycKaTh, KpoMe ciayiasa «0. IIpmmepsr samncy mxam:

#5 #3704 £12345670 000012345670

IocnegEme AaBe 3ammcnm npencranmnor ORHY ® Ty e INKAJXy, ABOHT-
HH# BEJ KOTOpPOH yKasaH BHIIE.

Arombl — 510 06Ilee HasBaHHEe HACHTHQHKATOPOB, THCEN H IIKa;
OHNU ABJAKTCA IPOCTEHIIAMN BHIpayKeHHAMY A3HIKA,

O6pawyenus & nepemennsir. Kak m B Apyrux A3EIKaX IPOTPAMME-
poBanUsA, nepemernnas B IIIHEPE— TO OOBEKT IPOrpaAMMEI, HMEIO-
muii PUKCHPOBAHHOE HMS W 3HAYEHME, KOTOPOE MOKET MeHATHCH
VMenaMu mepeMeHHBIX MOTYT GBITs TONBKO HeRTH(HKATODHI, 3HA-
4eHUAME — di06bie BeipaskeHns. Hukakux orpaHWYeHHE Ha THIH TpH-

HAMaeMBIX IIeDEMOHHON SHAYEHMH B s3hIKe He HAKIAJBIBAGTCS, IO3TO-
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My 3HaueHmeM 000 NepeMeHHOH Mo keT GLITH CHauala npeRTAdE-
KaTOp, 3aTeM CILICOK, 3aTeM 9HCIO X T. J.

Bo MHOrmx sissikax mpm oGpameHmE K HepeMeHHOH yKa3spaeTcs -
TOILKO ee mMA. B mismepe e mpm ofpamenwm R mepeMeHHOK Heol-
XOAEMO HOCTABATEH Hepefi ee WMEHeM OfWH H3 CIeAyOIIEX npedurcos:

I N PO

KorcTpykrnus ms Takoro mpeKca W WMeHH IepeMeHHON Ha3sBaeT-
¢sl «obpamenueM K mepeMenEo#». IIprMepst obpamenmit:

.Y :HOHCT !«VAR IlQ+R

Huas kpatkoctm Mt GymeM, Kak WDaBHIO, BMECTO CIOBOCOTETAHEA
«ofpamenne K HepeMeHHOR ¢ mpedUKCOM «» ynorpebasaTs TepMmH
«»-TlepeMeHHAs», BMeCTO «olpamenue K IepeMeHHOE ¢ npedURCOM
l.» — tepmun «l.-mepemennas» u 1. m. Kpome roro, ofpamenns K me-
PeMEeHHBIM ¢ OpemKCAME «.», «#» I «» Gymem Ha3HBATb nPOCTHLMU
06paUERUAMY K nepeMeHnbi¥, 8 OOpAIIeHAS ¢ HHBIME npeduKcaMu
(HAYMHAIOIIMACA ¢ BOCKIHIATEIBHOTO BHAKA) — CeeMeHTHUIMU 06pa-
WEeHUAMU K nepeMenHblM. -

Ipedurcsr B ofpameBAsx K IepPeMeHHEIM CHHTAKCHIECKE OTIH-
9aloT STOT TAL BEIPAsKeHAH 0T wmAaeHTnpuKaTopos. Hampmmep, X —
aT0 caM mpeETEpmKarop X, a X —aT0 ofpamenme K mepeMeHHOH
rMeHeM X. Kpome TOTO, mpe)HKCH YKAa3HBAIT CHOCOGH HCHONB30BA-
HAA mepeMeHHHIX. Tak, oGpamerme .X yxasiiBaer, 9T0 HYIKHO B3ATH
TeKymjee 3HaleHWe mepeMeHHO# X, a ofpamermme %X — gro nepeMen-
HO# X moixHO OBITH LIPHCBOEHO HOBOG 3HAYGHHE. Taxasa - cmereMa
ofosmagenuit ogens yAoOHA B 06pasmax,. KOTOpHe: HTPAoT BJKHAYIO
PONB B  midHEpe, TOITOMY OHA W NPHHATA HA BOODYKEHEE B
ABBIKO. :

B misHepe pasnEyamTCA mepeMEHHEBe ABYX BHJOB — JOKAIbHHIE
B riaoGanbmsie. JIOKaNbHEIe NEpEMeHHHIe CYMECTBYIOT JMIIb BHYTPH
HeKOTOPOTO y4acTKa UPOTPaMMbl (HAmpuMep, BEYTPE NOpPOLNeNYpEL).
Ilpzm o6pamermAX K TAKEM NepPEMEHHEHIM WCHOMB3YIOTCH nperKCH
«», «%», «l» 7 «l%». TnoGamsmnie e nepeMeHHEIe, KOTODHIE B H3BIKE
HA3BIBAKTCA KOKCTAKTAMU, CYMECTBYT C MOMeHTa CBOEro Omperie-
JeHAA @ [0 3aBePUICHHsA IIPOTPAMMEL, OHA JIOCTYOHEL B3 AI060H TOURE
nporpaMMel. OGpamarbcs K KOHCTAHTAM MOMKHO TOMHKO C IIOMOIIBIO
mpedEKCOB «:» I «!:».

Aromapnyvie evipaxerus. ITo obmee HA3BAHHE ATOMOB I oGparge-
Huli K nepememmriM. JloGoe aroMapHOe BHIpakeHHme paccMaTpHEBaeTCs
B A3BIKE KaK HelelmMasd KOHCTPYkmuaA. IIosToMy, mampmmep, aTtoMsl

A, B u C He UMeIOT HHKAKOTO OTHOLIEHUS K aroMy ABC. Cumarakcuge-
CKH Hef[elIMO ¥ BHpaskeHZe VAR, X0Ts mO OMHCIy B HeM W MOXHO
BHJeXHTh IpepAKC B EMA mepeMeHHO,
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Cnuckoevie evlpaikerus, WIM IMPOCTO cnucku,— 3710 mMIOGEIe (BO3-
MOJXHO, IYCTHlE) HOCHeN0BATONbHOCTH HIEMEHTOB CITECKA, BaKI0YeH-
fEle B KPYTible, KBafpaTHEIE MW YIVIOBEIE CKOOKE. SueMenramu cnuc-
k@ MOTYT GHTh J06ble BRIPAMKeHAS S3BIKA — KAK aTOMapHEIe, TAK H
cnuckoBsie. HommwecTso ONEMEHTOB B CHNHCKe Ha3LIBAETCA O.4uHOl
cmucka. ITpEMepsr cmmckos:

(ABC 5.2 #20) [PRINT (A (B))] ((A)) ()

B mepsoM mpmMepe yKasaH cHHCOK #3 Tpex amxementos ABC, 52 u
#20, BO BTODOM — CIHCOK W3 [BYX 9JIeMEHTOB: HReHTAQAKATOPA
PRINT & cmmcka (A (B)), B TpeTseM — CIHCOK H3 OJHOTO 3JIeMOHTA
(A), a B mocmemEeM mpuMepe — IYCTOH CHOWCOK, He comep:Ramuii HE
OfHOTO 3MeMeHTA. [LIMHBI YKA3aHHHIX CIECKOB COOTBETCTBEHHO DABHEI
3,2, 1u0.

IIpm 3anmenm CIECKOB MX ONEMHTEHI, a TAKKe dIeMEHTH H CKOGKE
MoryT GBITH OTHeNeHHI ApYr OT Apyra M06EM wmCIOM npoGexos (me-
CKOMBKO MPOGEI0B MOAPSAN SKBUBAICHTHE! OHOMY mpoGeny). ITpo6ensr
06s13aTeILHEL TONBKO MEAY NBYMS DIeMEHTAMI, ABIAOTAMACH ATO-
MapHEIMZ BBIDJKEHHAMH, BO BCEX OCTANBHEIX CIydasax mpobemasl He-
" 00A3aTeNbHHL.

Taxum oGpasoM, 3amucn

(2[AB]) (2[AB]) (2[a BY)

H300pa’KaoT OJHH W TOT e CHHCOK. Ilepas ¢opma sanmmcH mammemee
SKOHOMEHA, a BTOpasg — Hambomee KoMmakrHa, Ilocaenmss e ¢opma
3aMHCH, B KOTOPOH MeXAy MIOGHIMH 2IeMeHTAMH CIHNCKA CTABHETCH
npoGes, Hambonee HarusfEa, ee-To MH W OymeM HCHOAB30BATH B

nanpHeAmeM. B Takoi e QOPMG COHCKH BCerpa BBIBOJVITOSI HA

nedJarTh. -

OTMeTEM Tak:e, 4TO BamHUCH JIOGOT0 CIMCKA, COTIACHO ompefese-
HEI, nomkHA OHTH cGalaHCHDOBAHA OTHOCHTENLHO CKOGOK, 03TOMY
B IUI9HEpe 3aNMCH THANA

JAC ((A) _ (A] <C (BY)

HeJOIYCTAMEL

Cowrckn Pa3nAIaloTcs M0 BUXY CKOGOK, KOTODHMY OTpAHWYEHH HX
sieMeHTH. CIMCKH, COCTaBIEeHHEIE M3 OfHEX H TeX Ke 3AeMeHTOB, HO
3aKII0YeHHBIe B PasHHIe CKOOKHM, cIMTanTCa pasnmanniMu. Hampmmep,
coacox (A) oramueH or cumcka [A]. as KpaTkoctm M GygeM Ha-
BBIBATH CHHCKE C KPYrieMm cKoGkKamu L-cnuckamu (L — or Bassamus
AsuKa lisp, B KOTOpOM BCe CHHCKM OPEHATO BAKMIOUaTh B TAKHe
CKOOKH), CHHCKM ¢ KBafPaTHHMH CKOGKaME — P-cnuckamu (P — or
planner), a cnmcK®, 3aKIOYeHHEIE B yronK®,— S-cnuckamu S —
oT ca0Ba segment).
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Jlns amTaTenel, 3HAKOMEIX ¢ SAEIKOM JHCH, COOGINEM, 9TO B mIa-
Hepe HUKAKOW COHCOK, B TOM umcle ¥ (), He SKBEBAJEHTEH HUKAKO-
My atoMy, B ToM gmciae u aromy NIL. Her B masmepe m amajora amc-
fIOBCKEM TOUEUHEHIM BHIpasKeHHAM TEma (A . B).

Buipaxenus — 510 06Iee HasBaHWE aTOMAPHBIX M CIHCKOBEIX BEI-
PasKeHUi, ¥ 9TO eUHCTBEHHHIA BUJE KOHCTDPYKOHUH, KOTODPHIE HCIONL3Y-
I0TCA B INIDHEPe A m306pajkeHns OPOrpaMM U JAHHEIX.

. OTMerHM, 4TO [ B3aOACH MISHEPCKAX HpPOrpaMM HeoGXOmEMEIL
“BCe ONMCAHHEHE BHIIE THOH BHIpajkeHHA. B To ke Bpems aas mpep-
CTaBIEGHAS AAHHEIX OOLIYHO [AOCTATOYHO JIMINb ATOMOB H CIIMCKOB €
KpyrueiMu ckoGkamnm. VIMeHHO Ha TaKoe HpefcTaBleHWe JAHHEIX OpH-
©HTHPOBAaHO OONBHIMHCTBO HIPONEAYp Askika. Ho eclm HYMKHO, TO IIA
u300pasKeHnss JAHHEHX MOKHO MCIONB30BATh W HPYLMe THNOE BHIpa-
skeHHI; Bce HeoOXommMEIe cpelcTBa AIA mX 00paloTKH A3LIK Ipemoc-
TaBJseT.

1.2, @opmm

OCHOBHEIME KOMIIOHEHTAMH IVI9HEPCKHX mPOrpaMM ABIAOTCA op-
M. Dopra — 9TO BEIpAJKEHHE, KOTOPOE MOKHO BHIYHCIMNTH W HOXY-
TUTH B Pe3yiAbTaTe HeKoTOpoe aHadenme. DOPMEI JenATCA HA npocThie
o ceementnsie. DOpMa Ha3HIBAGTCA HPOCTOH, 6CIE ee 3HAUPHEEM AB-
JisieTcs OXHO BRIpAJKEHMe, W CEIMEHTHON, eciu ee 3HAYeHHe — TOCHE-
JioBaTeNLHOCTh BHIpaKeHHWE (ceemenr). Tor daxt, aro PopMa f mMe-
©T 3HAUeHHe v, OyfeM 3amHCHIBATL B BENE f — .

B ssnike mMeeTcs NATH THIOB HPOCTHX (OPM W TPH THOA Cer-
MeHTHHIX. Hiie MePeUHCIeHE! BCe 9TH THIH H YKA3aHH IPaBEIAa HX
BHYACTEHNUA.

Opocreie dopmer. 1. Arome. 3mavesimeM aToMa scerna ABJISAETCH
<aM ator aroM. IToaTomy

ABC - ABC
496 - 496
#20 - %20

2. O6pawyenus k nepemennvim ¢ npefurcor «» (-nepemennvie).
3naueHmeM Taxoil (POpPMEI ABIAETCA TeKymee 3Ha9eHHe IepeMEHHOH,
UM KOTOpOH yKasamo B oOpamennu. Ecnu, & mpuMepy, MepeMeHHas X
MMeeT 3HaUeHHe B, TO .

X - B

MosreT OKasaThbCA, 9TO B MOMeHT O0pameHusa K ImepeMeHHOH oHa He
OIHACAHA WJIX He WMeeT 3HAUEHWe, TOrfAa BEIYMNCIATH AAHEYI (op-
MY HeNb3s.
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3. O6payenue K koncranram c¢ npedukcom &:» (:-nepemennvie).
PeaynsraroM ofpamennus K KOHCTaHTe (r00albHOM IepeMeHHOR) B~
AAGTCA ee TeKymee 3HaueHHe. Hampmmep, ecim B nporpaMMe ompene-
JleHa KOHCTaHTA ¢ MMEHEM CON n 8HaveHmeM [A B]

:CON — [A B]

OfpameHre K HeompefelNeHHOH KOHCTAHTE ABIACTCH OMUGKOM.

4. Cnucku 6 wpyzaviz ckobraz (L-cnucku)., L-COHCOK SBIAeTCA
(opMoii, TONBEKO €CIH BCE ero BIeMeHTH — (HOPMEL BHATEHEEM ero S5~
aserca L-CIHMCOK, COCTAaBACHREIE M3 3HAYEHMA ero HIeMEHTOB. Tax,
IpA YKa3aHHLIX BEIME 3HAYeHHAX NepeMeHHoO# X m KoHcTaETH CON
HMeeM N

(A X:CON) - (ABI[A B))

OTMeTnM, '9TO HOCKONGKY SHAYEHHAMHE ATOMOB ABIAIOTCA CAME
aTOMEI, 3HAUeHHeM L-comera, COCTaBAEHHOTO M3 ATOMOB, sIBISETCHA CaM
e 8T0T L~cmmcox. Hampmmep: -

(A 45 —27 #650) > (A 45 —2.7 #650)

Bomee ‘Toro, coBmananor ¢o cBOMMN 3HAYeRMAME W L-cmmckm, dileMen-
TaMH KOTODHIX ABIAIOTCA HE TONBKO ATOMEL, HO W L-CIHMCKH, cOCTAB-
" IeHHBle W3 NOMOOHEIX ske sieMenToB. Hampumep:

(A (BC) — (A (BC))
(12 B (45)6) — ((12) (3 (45) 6)

5. Cnucku ¢ keadparnviz ckobrar (P-cnucku). Takod COMCOK AB-
AgeTcA GOpMOH, TONBKO eCNH OH IPENCTaBIAET coGoit obpammennme k
¢ymxnum. 3mavtenmeM KamHOE (OPME ABIAETCA PESYABTAT BEUMCIE-
Husl -QYHKOER OpW 3ajaEEEIX B o0pamjemmm apryMmenTtax. Ecnm, ma-
npuMep, GYEKIHA ¢ EMeHEM - CRIAMHIBACT 4HCIA, TO

[+234 — 9

Ipexne e mepefitn K cerMenTHEIM (hOPMaM ABHIKA, OMpeTeTHM
OOHATHE Ce2MeHTAYUL 6bipascenus. [IOf OTEM NOHEMAaeTCH CIEXYIO-
mjee AeHCTBHE: CErMEHTANMA ATOMADHOTO BEIDAKEHHS HAeT BTO 3Ke
CaMoe BHIPAsKeHHE, & CEIMEHTANMS CHHCKA XaeT HOCAe0BATEALHOCTH
" (CerMeHT) 97IeMEHTOB DTOTO CIHCKA, T. €, IPH CETMEHTAMEEM OTGpaCH-
BAlOTCA BHemIHHe CKOOKM cHOHCKa. Tak, pe3yIbTaToM cerMeHTamm
cumcka (A (B) C) sBaserca cermesT A {B)-C.

Cermernrante (opMu. 1. O6payenua & nepemennuin c npegurcon
«l (! —nepeuennue) 3nauenneM Taxod (OPMEI ABIAETCA CerMeHTH-
POBaHHOE 3HAYEHHE YKABaHHOM Hepememmofi. Hampumep, mpm amage-
HEE A y nepeuennon X = sHavemmm [A (B C)] y nepemenmoii Y

4 - :
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W I T et e e el

aMeeM
IX - A
Y - A (BQ)

2. O6payenus k koncranwram ¢ npegurcom «l:» (li-nepemennsie).
PesyIpTaTOM BEIYHCIEHUA 9T0H (HOPMEL ABIAETCA CeTMEHTHPOBAHHOR
3HAYEHAE YKA3aHHOH KOHCTAHTHL

3. Cnucku & yeaosuiz ckobraz (S-cnucku). Taxoe BHpaKeHHe
sABnsgeTcs OpPMOE, TONLKO eClm OHO IpefcTaBisier co06od Tak Ha3E-
BaeMOe cerMeHTHo¢ ofpamenme K (pyEKOUH. 3HaYeHHEeM RAaBHOH (hop-
MH ABJAETCA CerMEHTHDOBAHHEIA DeSyIbTaT BHYMCIEHNS (QyERIUM.
HanmpmuMep, ecnn snaveHneM QYHKOUE ¢ EMeHEM QUOTE ABIAGTCA €€

ApryMeHT, TO

(QUOTE (A [B] <C D)) — A [B] <CD)

Huxakume Jpyrme BHpPAaKeHHS A3LIKA He ABJATCH opMams, Io-
THITKA BHYACAATH MX IOPHBEJeT K omulxe.

OTMeTEM, 9T® CEerMEHTHEI® (POPMBEI MOJKHO HCIONIbBOBATH TONLKO
8 meGoMBIIOM UHCIe CIyIaeB, KOTOpHE BcerAa OYMYT OTOBapHBATHCA
sABRO. B panpmeiimeM sxe mop «popMoil» GyHeM IOHEMATEH (IPOCTYIO
4opMmy», eciu He YKAa3aHO HHOE. -

1.3. O6pamenus x pyHRIHAM ' . ‘ -

QynKOEA — 9T0 HPONEfypa, B PeSyIbTaTe BLITHCIEHEA KOTOPOH
BHIpabaTEIBaeTCA HEKOTOPOE 3HAadYeHWe. B BHfe TaKWX IpONexyp B W9~
Hepe NPefCTABIANTCA apEpMeTHdecKkme @ APYrEe Omepanus (THIA
IPOBEPKE HA PaBEHCTBO), COOCTBeHHO (yHKIMM (THOA CHEYCA) H OmHe-
paTopsl (THOA Omeparopa IpECBamBaHAA, nukna). IlonbsoBarens Mo-
jKeT BHUMCIATH GYHKOMIO Jumb pagw ee moGoumoro sdexra, HO X
B 3TOM cIy4ae OHa JKOJUKHA BHIABATH HEKOTOpOe 3HAYCHHE.

Ipn o6pamernuz K (YHKOUE YKA3HBAETCA ee WMA M APTyMEHTHI
(akrmweckme mapamerpsr). Vima ¢ynRmmE — BCerna WAeHTHPHERATOD.
Aprymenrtamu ‘B ofmeM ciaydae Moryr Osith JoGHle BEIDaKeHHS, HO
OUeHH UACTO HA HAX HARJIANEBAITCA ONpENeNeHHEE orpammenml.
3nauenne YHKIEE — BTO HEKOTOPOE BEIPayKeHHe. .

B sA3EIKe pas3iImvyalOTCsa ABAa BEAA obpamenmi K PYHKOAAM — Ipo-
CThle W cermeHTHEI. [IpocToe obpawyenue k PyHkyuu ¢ EMeHEM fn
@ apTyMeHTAMH -@; 3allHCHIBAETCA B BEJE ClIefyiomero P-cmumcka:

[fn ag az ... ah]

9romy ofpamenumi0 B OGEYHON CHMBOJAKE COOTBETCTBYeT 3amHCh
fn(as, @z, ..., an). Ceementnoe obpayenue ¥ HyHEyuu C TEM He HMe-
H@eM ¥ TeME ke apryMeHTAMHU 3a7aeTcA B BAe S-CIHCKA:

{fn ay as ... axd
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IIpaMepnr mpocTEIx (cnena) H CerMeHTHBIX (cupaBa) o6pamennit
¥ QyEROEAM:

[SIN .X] (SIN X )
[HEAD 2 (A B C)] <(HEAD 2 (A B C)) -
[READ] ' (READ) -

(B mocmenmel crpoxe yxasamE! ofpamemums K (yEKmuE, me HMelomei
apryMeHTOB).

Ilpm ;oGoM, mpocToM WM cerMeHTHOM, ofpamemmnm & $yaxnun
€e BEIIACIeHNe NPOMCXOAAT ONUHAKOBO, DA3IMYME JIAMIL B TOM, UTO
OpE CerMEHTHOM 0o0pameHAH NONYYeHHOE 3HAYEHHE dynrnmn eme m
cermenTHpyerca. Hampumep, ecnm dymxmma REV «umepeBopaumsaet»

¢comcox (mepenmchiBaeT B 0GDATHOM HOPAAKE ero DIGMEHTEI), 3ajaH-

HEIE B KauecTse apryMesTa, To mMeeMm

[REV (ABC)] ' (CB A)
(REV (ABC) —~ CBA

lpu obpamenun k (ynxOmm paspemaeTca B KavecTse IepBOro
BIeMEHTA CIHCKA-OOPAIleHss YKA3HIBATH HE TONDKO HMsA $ynxnnn,
HO ¥ .-IePeMeHHYI0 HJI¥ :-IePeMeBHyn. B raxoM ciywae Gepercsa Te-
Kymjee sHaueHH® YKA3aHHOM MepPeMeHHOH (KOHCTAHTHI), KOTOPO® NOJIK-
HO ObiTh mAeRTHPUKATOPOM, W HTOT HAGHTH(UKATOP PaccMaTpUABaCTCSE
Kak mMA QYAKOME, K KOTOPOH HPOHCXONHT obpameHxme. Hanprwmep, o6-
pamenre [.F 5] skBusaleETHO 06pamenumio [SIN 5], ecim Texymumm
3HaUeHmeM NepeMeHHOH F sBiasercs mpemrudumxarop SIN, nmbo sxsu-
BaxeHTHO ofpamenmio [COS 5], ectm mepemenHas F umeer 3Hauenmme
COS. Takoe HesBHOe 3ajlamMe MMeHH (YHKOME WO3BONSAET B DAjie
CITy7aeB COKPATATH TEKCT IIPOIDAaMMEL

Boe ¢ymknmumm AsbKa AeNATCS HA 6CTPOeHHble U onpedessnentie.
Berpoermsie ¢yrxmmm — sTo craEmaprERe QYHKINN, mpaBHTA BHTHC-
JeHNSA KOTOPEIX U3BECTHHl TPAHCHATOPY H3bIKA, ONNCHBATH B IIPOT-
pamMMe TaKkdme (YHKIOEH, €CTECTBEHHO, He HAJO. B - mnsHepe mMeeTcs
Gonpmoit maGop BCTpOeHHEIX (YEKOEE, B BHAe KOTODHIX NPEJCTAB-
nenn Ga30BbIe omepamumE no o6paGoTKe JAHHEIX M OCHOBHEIG CIHOCOGEE
o0'enBeHEA Omepanuit B Gomee Kpymmmle Reitcrms. Ho Kak 6pr mm
Oun BenwK HaGOp ‘MOMOGHEIX (QYHKIWI, B Kaskmo#t IporpaMMe BO3HH-
KaeT TOTPe0HOCT B HOBHIX (DYHKIWAX, CIHeNUQWIHLIX A RAHHON
mporpaMmsl. Tarme PYEKIEE ROMKHEE GHITH OMHCAHEI CAMEM IONH3O0-
BATeNEM, TONBKO IOCIE ITONO0 OH HMMeeT HpPaBo obpamarbecs K HUM.
Nmerno oTe QyHKNEY N HA3LIBAIOTCA OLPE/eNASMEIMI,

TIpaBmna ompefelieRNsA HOBHX (QYHKOmHA GynyT oOBACHEHH IO3-
swe, & HOKA MBI PACCMOTDPEM BCTDOGHHEIE QYHKIHME S3HIKA.

Tlpy onmcammm BCTpoeBHEIX QYHKOUE GynyT MCHOMB30BATHCA CaI6-
JlyloIue CorameHusa W 06osHaveHAs,
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1. IIpn onHcaHWE KasK[OK BCTPOGEHHOM dyBEKnEm GyAeT yKasH-
BaTHCA TONBKO HmpocToe ofpamenwe K Helt m Gynyr o0bsacHATECA mpa-
BWJIa BEITHCIIeHNA (DYHKIUZA EMEHHO B DTOM CIydIae.

2. Cremys TpajumEm sA3BIKA JRCI, ME GyfeM [elnTh BCTPOeHHEIe-

¢ynxnmm ma ABa Kaacca — kaacc SUBR m xmace FSUBR. K xraccy
SUBR 6ynem orHOCHT: Te QYHKNEHE, KOTOpHie paloTalT CO BHaTeHM~
AMA CBOMX APIyMeHTOB; BCe aPIyMeHTH »Tux (QYHKOEE (B TepMmHO-
-Jormm A3BIKA anron-80) BEISKIBAIOTCHA WO BHAYeHHmM. SICHO, 4TO apry-
mentamu Qynknuit kracca SUBR moryr 6mrTs me aoGbie BEIpasKeHHAA,
a TombKO (opMBL. Bce ocTanmbHEIE BCTpOeHHEIE ¢yrrOuE oTHOCATCHE
K xiaaccy FSUBR; y mux nu6o BooOIMe He BEIYHCIAITCA apTyMeETHI,
a0 BRIYECIAIOTCSA, HO YiKe BO _ BpeMs  BHINOJNHeHHS coﬁcfrnenno«
$yarmun.

IIpumepom dymrmum kracca FSUBR MoKeT cIysKuTh BCTPOSHHASD
¢yarmua QUOTE, ofpamenne K KOTOpo# mMeeT ClefyOI(EH BHA:

[QUOTE z] :

Tme r — n0Goe BEIpaKeHHe A3HKa, JTa (YHKOEA He BHYMACIAET CBOML
apryment, a Geper ero B ToM BaAe, KaK OH 3a7aH B obpamenwm, m
BEIlaeT B KA9ecTBe CBOErO 3HaueHmsA. Hampumep:

[QUOTE [+ 75]] - [+75

@Oyrxnua QUOTE mpumeHseTcd B TeX CIy4asx, KOTAa BEIPayKe=
HEe z [OJKHO DPacCMaTpPHBATBCA KAK TaKoBOe, a He Kak (opma, Ko-
TOpad MOMKHA OBITH BEIUHCIIEHA.

Ilpn ommcammm Kamnon BCTPOEHHOH PyHKIuE (lmelomen X0T
6Bl ofuE apryMeHt) Msl Oy[ieM yKAasHIBaTh, K KaKOMY KIacCy OHA OT-
HocuTesa, Ecianm yxasam kmace SUBR, 1o 310 Ge3 MOmOAHUTENHHBIX IO~
acEenmit GymeT 03HauaTh, 9TO BHUMCIEHEEe co6CTBeHEO PyHKIEE Ha-
YHHAETCA TOABKO HOCIE TOr0, KAk GYAYT BHUECIEHH BCE ee ApryMeH-
THI (APTyMeHTHI BCeT[a BHIYMCIAIOTCA CleBa Hampaso). Hua GyExmmir
;e kaacca FSUBR mpaBmia BHIYECHGHHS WX ApryMeHTOB GymyT Bcer-
Ja YKasBIBaTHCSA SABHO. -

3. Ha apryMeHTH MHOTEX BCTPOGHHHIX (YHKOHA HAKIAaTHIBAIOTCS
ompefelenHsle orpanmdenud. IIpm onnmcammu pymrmuir Mer GyfaeMm yxa-
SHIBATH OTH OTPAHMIEHMA He CIOBAMH, & HCHONB3YA CIeXyoIIuEe 060-
3HAYeHHUA AJA apTyMeHTOB:

e — nobas mpocrag fopma ¢ IIPOW3BONBHAIM 3HAYGHUEM, KoTOpoe Oy~

mer obosravatsca E;
| —mpocrast popma, sHaueHHeM KOTOPOH 06A3aTENPHO NOMMKEH GHITH.

cnucok (¢ Mo0niMu ckobkamu), o6osnagaeMeri L;

i —npocraa Qopma, 3HATEHMEM KOTOPOH HOKeH GObITL HIeHTH(HKA~

TOp, KOTOpEIA Gymer oGosmavarsca I;

n — npocras fopma, BHaUYEHHEM KOTOPOH HOMKHO OHITH THCIO (meroe

HIZ BemecTBeHHOE), 0603HazaemMoe N;
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¢ — mpoctasg (opMa, 3HaUeHAEM KOTOPOH NOKHA OHITH MKaka, KOTO-
pas Gynmer o6osmavaTsca S. -
9tz oGo3HaueHWS MOryT OB'Th CHAO:KeHH HHIEKCAMH es, np, Es,
Ny mr om
CornacEo FAHHEIM 0603HAYCHAAM samuch

[ELEM » 1], SUBR

«03HaYaer, 10 QyEKnua ¢ mMereM ELEM ormocmres k kmaccy SUBR .

W 9T0 y Hee [[Ba ApryMeHTAa. 3HAYeHHEeM NEePBOr0 M3 HHUX MOJIKHO
OBITH 9HCIO (KOTOpoe MEI oGosmagaeM N), a 3HaYeHHeM BTOPOTO —
cnmcox (L). JIobnle fApyTme 3HaYeHHS APryMeHTOB HEXONYCTHMEI B
BeAyT K omuGKe. -

4 Haxk yKasaEO BHINIE, 3HAYCHHAME APIYMeHTOB, 0G03HAUCHHEIX
‘CHMBOJIOM n, MOTyT OHITH KaK Texbie, TAK H BeINecTBeHHbIe mcaa. Off-
HaK0 WHOTMA BHAYEHHE TAKON0 apryMeHTa IO CMEICITY o0s3amo OHITh
mensiM umcroM. Hampmmep, ykasammag Beime ¢ymknma ELEM seime-
Jaer N-it axeMenT m3 cmmcKa L; sicHO, 9TO ymcio N JOMKHO GHITH Ife-
JEIM. B momo0HEIX cETyanuax, eclEm B Pe3yJNbTATe BEIYHCICHAS apry-
MEHTA TONYYHIOCH BCe K6 BEmeCTBEHEOE WHCIO, TO OHO ABTOMATH-
YWeCKH OKDPYyIisAerca Ro GamKalimero mexoro 9Yumciaa *), KOTOpoe yiKe
m wmcmomnsyerca ¢ymrmuel. Tak, mpm serumcnenmm [ELEM 26
(A B C)] umcmo 2.6 Gymer mpeo0pa3oBamo B Ieinoe 3, I0OITOMY H3
cnmexa (A B C) Brpmenserca Tpermit alleMeHT. B RannHedmem nonoﬁ-
HHe npeo0pasoBanrsa GyAYT IOXpasyMeBaThCA HESBHO. -

5. Ilpn ofpameEHAM K HEKOTOPHIM BCTPOCHHBIM (PYHKOUAM MOKHO
BajaBaTh pPa3HOe KOJNAYECTBO APTYMEHTOB: KAKWE-TO M3 aPFyMeHTOB
MOKHO omyckarb. O0osHaueHHA Takux (PAKYIbTATEBHEIX apryMeHTOB
Mpl OymeM cHaO:aTh BONPOCHTENBHHIM 3HaKoM. Hampumep, 3ammcs

[F ni?l?]

03HAYaeT, 4T0 AomycTuMO JaioGoe m3 caepylomux olbpamennii: [F n],
[Frni], [Fnrnl], [Fnil]l**). Hopagok OpHCYTCTBYIOIMHX apryMeH-
T0B [JOJUKeH COOTBETCTBOBATEL IOPAAKY, YKA3aHHOMY B ONNCAHEN QYHK-
1uu, B cBsism ¢ wem obpamenue [F n I i] Eegomycramo.

B rex e cayuasnx, Korna mpd ofpameErn K QYHKOEA MOKHO 3a-

* MlaBaTh 1060 KOJIMYECTBO ONHOTWIIHAIX APTYMEHTOB, HO He MeHee p,

MBI 6yneM HCOOJB30BATH 3aIUCh BUAA

[Feier... en], E=p.

¥) Tlop ¢OKDYIVIOHHEM 9HCIA T 1O Gam:Rafmero meaoro» MOHHMA-
-TCA B3gTHE Ieloi gacth gucaa z - 0.5.
*‘? OTMeTHM, 9YTO B IUI9HEpe HET BCTPOGHHHIX (YHKOWA THOA
n?], y KOTODHIX OTCyTCTBHe (PAaKyIBTAaTHBHHIX ApPTyMEHTOB BHI-
8EIBal0 Ol 3aTpyAHEHHEe B ONpefeleHAH TOro, KaKme M3 apryMeHTOB
QIpACYTCTBYIOT, a KaK®e — HeT.
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1.4. Onepaunh HaX CHHCKAMM.

Couckm ABIANTCA HamGomee BAsKHEIM TATIOM BHIDaIKEHHH S3HIKA,
H OepBHME GYRAyT paccMOTpeHE: BCTPOeHHEe (YHKIUH, ompemensio-
* IIHe OCHOBHBIE OHmepamuu Haj coucKamu. K Taxum omepamuaAM OTHO-
CATCA: BEIJIENeHAe OTACNBHEIX JacTell COHCKA, yHaleHHe DICMEHTOR ma
CIIMCKA, MOCTPOEHHE HOBHIX CIOHACKOB.

Qynrmuas ELEM: [ELEM = I], SUBR..

SHaueHHeM NAHHOH OYHKIEE ABIsmercs |N|-#t omement cmmcka L,
OTCYIHTAHEEIE OT Hawala CHECKa, ecmm N > 0, mmm or KOHI]A CHOHE-
cxa, ecmtn N << 0. Ecnm umcao N pasmo HyTI0 Wim mo abcoliorHOR
Be/lmynHe GOMbIDe mImEH. cmmcka L; 10 smagemme (pyBEKOEE HE ompe-
meneHQ. ITpumepsr: -

[ELEM 2 (ABCD)] —B
[ELEM —1 (ABCD)] — D
[ELEM 5 (A B C D)] — ommbka
[ELEM [ELEM { (—3 —2)]
[QUOTE ((A) (B)-(C) (D)>]] - (B)

Hocronsky ¢ymxnns ELEM ‘ormocuTea ® Kaaccy SUBR, 10 BO
BCEX 3THX IPHMepax HPeKge BCETo BHYMCITIOTCH apryMmenTs. Ho ec-
JIE B IePBLIX TPeX HPEMepAaX TaKuX BEIUHCIEHAH (ParTmiecknm HeT, Tak
Kak apryMeHTE COBNAfAalOT €O CBOMMU 3HAYeHHAMH, TO B moclegueM
UpuMepe apryMeHTHl AeHCTBHTENLHO BRIYACIAOTCA., Bramcienme B
9TOM NpuMepe HPOMCXOAHT TaK: CHAYANA BHIUHCITETCH OepBRIA ap-
TyMeHT:

[ELEM 1 (—3 —2)] - —3
BaJieC BBIYHCISCTCHA BTOPOﬁ apryMeHT: )
[QUOTE ¢ (A) (B) (C) (D)>] . — <(A) (B) (C) (D))

B Jumb 3aTeM FauMHaeT paGorats cobcreemmo (ymrmms ELEM, xo-
Topast m3 comeka ((A) (B) (C) (D)) Bri6mpaeT TpeTwWH 9ieMeHT oP
KOHIQ, T. e. 3eMeHT (B), m Bemaer ero B KawecTBe cBoero 3HATCHAS,

OTMeTEM, 49T0 i mmeHepa XapaKTepHa BJIOKEHHOCTDb.ONHEEX 06-
pamennii ¥ GyEKnuaM B apyrme obpamenna. U TIOCKONBKY AO BHYH-
CHeHHA COGCTBEHHO (QYHKIOME NOKHH OBITH BEMMCIEHE! ee aprymeH-

TH, TO B IIePBYI0 OYepPeAb BCErga BEIYUCIASIOTCS BHYTpeHHHe 0Gpaie-
' HEA B JUIIb 3aTeM BEITHCTAIOTCS BHemHEme obpamenns.

Oynrnua ELEM — ofHa m3 mambomee wacro HCHONB3YeMEIX (PyHK-
nuii assika. Ilpm 9TOM HoMep BHIeNgeMoro sieMenTa 06ergr0 UGG
H3BECTeH BapaHee, AmGo sABIseTcA BHAYCHAEM KAKOH-TO IepeMeRHOR
WM KOHCTAHTHL. [[Nsi COKpAIIeHMA BammCH B TOXOOHAIX CHTyamasix
paspemaercst NPEMeHATs yOpOmenHy0 gopMy obpamenns K dysrouER
ELEM: ecnn nepsmi#t apryment ABIASTCA THCIAOM, WIH ~IIePeMeHHOH,
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@I ;-IepeMeHHOH, TO npu ofpamenwyu K QyHKIUE MOKHO He YKash-
Bath ee mMa. Hampmmep, ecim 3maueHmeM mnepeMeHHOH I saBagercs
qucio 2, a 3HaYeHnsM KoHCTaHTH K — gmeno —3, 1o nuMeeM

[1(12345] — 2
[t K ((ABYCD)J]] — A

IIpm aoGoM ApyromM mepBOM apryMeHTe HCIOJIb30BAaTh COKpAIIeH-
|ui BuR obpamenns ¥k ¢yExmum ELEM menpsa. HampmMep, sammcb
[[1 .L] (A B C)] ommGouna. .

Qyrxnus ELEM Bhefiser dieMeATH BEPXHeTO YPOBHA CIHCKA.
Yrobbl BHIENETH IOABHpa;keHHA ¢ Gomee rIyGOKHX YpOBHEH, HANO
apuMeHATHh KoMmosumuoo (PyErnui ELEM. Opmaxo Gomee ymoGmoit B
TAKOM CIydae SABIAETCH .

@yarmua INDEX: [INDEX ! ny n; ... n], SUBR, k> 1.
JleitcrBue 5To#f (PyRKOEA DKBHBANGHTHO BEIYMCIAEHWIO BBIPAKEHHS
[ELEM ry [... [ELEM n; [ELEM ny 1] ...]]

‘CremoBatensro, Pyrxnus INDEX srigeasier ms cumcka L ero |Ny|-i
9IeMeHT (OTCIMTAHHEIA OT HAYANA WIM KOHNA CIECKA B 3aBHCUMOCTH
-OT 3HaKa 4mcaa Ni), 3aTeM W3 STOTO DIeMEHTA, KOTODHIH Jo:KeH OHITH
CI'ECKOM, BHIfedsieT |N:|-ii dmeMmenT, m3 KorToporo Beienser |N|-it
9ueMertT # T. i. Hampumep:

[INDEX ((123) (45) (6)) 2—1] — 5
[INDEX (AB BA) 1 2] — omm6xa

Bo BropoM ®3 9TEX IPEMEPOB IPEAUPUHATA MONLITHA BEEIUTH DiIe-
MeHT He M3 CIMCKA, & M3 aTOMa, 9T0 U IPHBEIO K ommbKe.

®ynxmus REST: [REST » [], SUBR.

BnavenneM dTo# (PYHEKUUM ABAACTCA CIOMCOK, MOTYYeHHEH E3 COECKA

L or6pacsiBanmeM N IepBEIX dreMenToB, ecim N >0, min |N] mo-

cirenHAX dieMenTos, eciu N << 0. Ecim gmeno N mo aGconoTHOH Be-

JEYEHe IPEeBOCXONAT AIAMHY cmucka L, TO 3Hadenrde (YHKIHH HE OI-
peneneno, IIpmmepsr:

[REST1 (ABCD)] —~ (BCD)

[REST —2 [QUOTE <A BCD)]] — <AB)

[REST 0 (A B)] — (A B)

UnraTenn, 3HAKOMEI® ¢ ABBIKOM JKCIL, JETKo JOTafalOTCS, 9TO JIHC-
mosckomy BeipaskeHmio (CAR X) cooTsercrByer midHepckas ¢opMa
[1 X], a (CDR X) — dopma [REST 1 .X]. Ilnamepckume ¢QyHROUMK
ELEM = REST oGo0maioT pmeiicrems nucuosckux Qymxmuit CAR =
CDR, oms mo3BOJAIOT BHIENATh WIM O0TOpacHBaTh M3 CIHCRA JIIOGEIe
97IeMeHTHL ¢ J1000ro ero KoHOA.

Oynrnua HEAD: [HEAD n 1], SUBR.
2 .
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Jarmaa Qymxmua npormeBomoxoxkna ¢ymkmum REST: Te bieMeETE |
coucKa, Koropsle ¢ymkmas REST orGpaceisaer, dymemms HEAD war
pas ocrasnser. Toumee, 3HadennemM pyrrnmm HEAD sBiusercs CIHCOK,
COCTaBIeHHBIE #3 N mepBHX dXeMeHTOB cmmcka L, ecim N > 0, mam
#3 |N| mocnepmmx smemenToB, ecim N << 0. Bmauenme q)ymcmm He

ompesieneno, ecnu |N| Goabme armes coucka L. TIpummeps::

[HEAD 1 (ABCD)] - (A)
[HEAD —2 [QUOTE (A B C D)]] - /XC D)
[HEAD 0 (A B)] — ()

QOrmerny, aro ¢yrrmua HEAD, xak n ¢ymrnma REST, coxpams-
©T CKOOKE HCXOJHOrO CITECKA. .

C momompio 3TEX YHKOEHE MOKHO BHIGEMHTH H3 CIOHECKA 106y
TPYNIy COCeJHHX dleMeHTOB. Hampumep, BHGNATH C TPETHETO IO -
THI 97leMeHTH CIHCKa, ABIAIOMErocs 3HATeHNEM IePeMeHHOR X, MOK-
HO BHIYHUCHEHAEM BEIPAKEHAA

[REST 2 [HEAD 5 X]]

JeficTBuTensHO, cHaYaNa BRMCAseTca Bhpakende [HEAD 5 .X], ko-
TOpOe B KadeCTBe CBOEro 3HAYEHMA BHIJACT CHHCOK U3 IIATH IEPBEIX
DNEMEHTOB clucka X, a 3aTeM u3 3TOro cmmcka (ymxmus REST or-
GpacsiBaer fiBa MePBEIX dieMeHTa, B pesyinTaTe MOMyYaeTcs CIECOK,
COCTaBJIEHHEI! U3 TPETHETO, YeTBEPTOTO M LATOTO DIGMEHTOB HCXOFHO-
ro conmeka, (OtmermM, 910 (pasdy «orGpocHATh 37eMeHTH CIHECKa» He
CIeAyeT MOHEMATH KaK m3MeHeHwWe cmucKa. Oymkmumm REST m HEAD
He MOPTAT MCXONHELE COMCOK, 4 CO3/AI0T HOBHIKX CIHCOK.)

Bee ommcammmie Beme Qymknum BEiensnm (paTMeHTE CIHCKOB.
PaccMoTpEM Temeph OGPAaTHYIO OIepamuio — IOCTPOSHHE HOBHIX CIHC-

. HOB W3 EMEIIMHuXCA gacTeil. B otnmume or A3HiKa Juch, rae s 3TOT0

UCIONb3YeTCA HECKOALKO BCTpoeHHRIX (ymkmmik (CONS, LIST,
APPEND), B misrepe moctpoenue JOGEIX HOBHIX (yHKOuE ocymrect-
8JIAETCA C TOMOIBI eAWHCTBEHHOH, HO Gonee MomEOH (I)ymamn
FORM.

@Oysrgua FORM: [FORM {e; e; e'h}], FSUBR, k> 0.

3Bmeck mox QEUrypHEME CROGKAME IOHEMAIOTCH Jnoﬁme n.nanepcxne

ckoOKm (Kpyrible, KBAADATHEIe WIX YTIOBEHE), a mox e, — m005ie
<)opMBI, IPOCTEIE WIW CErMeHTHEIE. d)ynmma FORM mo ouepemm (cie-

Ba *HAIIPABO) BEIYACIHSAET (POPMED e. H ¥3 NX B3HaYeHHil CTPOMT CHE-
COK C TeMH 3Ke CcKoOKaMm, 9T0 I y HCXOHOTO cmmcka, Ilonydenmriit
TakAM 06pasoM CHECOK O0BABIAETCA SHAUYCHHEM q;ym{mm

Ecam uepes E{ .0603EaunTs 3HaueHWe (opMH eu TO feficTBHe
¢yaxnur FORM MoskHO m306pasuTh Tak:
[FORM (] ¢; ... })] - (B E; ... Ey)
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Ilycrs, mampumep, 3HAYeHHeM HepeMeHHOE X sBnaercs umcho 1,
8 3HAUeHMEM HmepeMeHHO# Y — cumcor (A B C). Torma

[FORM [REST X .Y]] - [REST 1 (A B C)]
[FORM (5 LY .Y)] = (5 ABC (A B C))

OTMeTHM, 9TO B IEPBOM H3 ITHX IPEMEPOB 3HaYeHEeM QyHKIER
FORM sBaserca mmenmo cumcox [REST 1 (A B C)], a me sHaueHme
9TOTO CIHCKA, pPaccMaTPHBAEMOro Kak ofpamenme ¥ (ymxmum REST.
Bo Bropom mpmmepe smement 1Y HCXOJHOTO COHCKA «IOCTABIACT» B
CONCOK-Pe3ynasTaT cpasy Tpu siaeMenta A, B m C, Tax xax smauzemmeM
CETMEeHTHOTO 66pame1ma K TepeMeHHOR' Y sABIseTCA MOCIeR0BATENb-
HOCTbL M3 STAX TPeX 3NeMeHTOB. B To e BpeMsa BhpaskeHme .Y mueeT
CBOMM BHAUeHHEM cImmcoKk (A B C), HOTODHIA W momamaeT B TaKOM
BUJe B CHOHECOK-De3YIbTaT. .

®ynsnuio FORM MOMKRO DpEMeHATH = IVIA OOCTPOGHHS CHOHCKOB
¢ KpyIabIMu cKoGkaMu, Hampmmep:

[FORM ([2.Y] X)] - (B 1)

OMHAKO B 3TOM ciyuae obpamenme K ¢ymknmn FORM manmmme, mo-
CKONBKY, Kak 6buro yKasa®o B § 1.2, BepHO caefyomee:

(e{ "’z’ e'h) —)-(E'{ E; E,;)

' CreoBaTeNbHO, A TOTO UTOGHI TOCTPOUTH HOBHIM COHCOK ¢ Kpy-
TAKME CKOGKAMH, 0CTATOYHO BHUIACATE TIONpAR BHIpa’KeHHS, 713 3Ha-
9EHUHE KOTOPHIX MOIKEH COCTOSTh HOBHIH CIIMCOK, 3aKTIOYATH- BCE DTH
BHIDQKEHHS B KDYIIHE CKOOKM M NOIYYeHHHH TAKEM ofpaszom cmom-
€0K BEIYHCIHATD, . . b

HamAoe TpaBHWIO BHMHCAERHA CHECKOB BRIIOYAGT B cela pasama-

Hble KOHKpPeTHEIe cocolnt IIOCTPOGHUSA CIIECKOB, KOTOpBEle MBI IpO- -

HIMOCTPAPYeM Ha mpuMepax. Bo Bcex aTmx mpmMepax mpemmoxaraer-
Cfl, 9T0 IepeMeHHas X mMeeT 3HAUeHHe [A B], nepemernaa Y. — 3ma-
desne (C D E), mepemennas Z — smauenme F, a nepemenHasg W —
sHaueHHme (). :

Ecam Mpr xoruM moctpomth L-cliicox, ameMemTaMm KOTOpOTO SB-
IA0TCA 3HAYGHHA KAKMX-TO MEpeMeHHHX ¥ (JYHKOUE (B JEche B BTHX
nexax mpuMensercs ¢yErnmsa LIST), 10 moMsKHEL HCIOXB30BATH mpo-
cThle 06pameHAs K JAHHEIM MePEeMOHHEIM W yHRITEAM:

(X.Y) - ([AB] (CDE))

(X.Y.ZW) — ([AB] (CDE)F()) .
(A(ZC W) — (A(FC) ()
© (IREST 1-Y] [QUOTE ¢ >]) > ((D E) <)) .

Ecim sneMenTaMm HOBOTO CHECKa NOMKHH GHTH He caMu SHade-
HNA NePeMEeHHHX W (PYHKOMi, a dIeMeHTH STHX 3HAYCHH (sT0 ama-
Jor JEcnoscKo#t $ymxknmm APPEND), rtorma clefyeT HCHOOIb30BaTh
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CerMeHTHEIe ofpamjenns k IepeMeHHbIM ¥ (PYHROEAM:

(IX1.Y) -~ (ABCDGE)
(IXLY!ZIW) -~ (ABCDEF)
"(REST1.Y) IX) — (DEA B)

Bo BropoM ms sTHX mpEMepoB 3Eavemmem Bhpamenus 1.7 sBis-
ercst aroM F, KoTopHIil m BaHOCHTCS B CIHCOK-pesyibTar, a 3HATEHEEM
Boipaxenns LW saBasercsa mycroit cermesr, I03TOMY [JaHHOE BHIpaske-
Hye He BHOCUT HHKAKWX BEMEHTOB B CIHCOK-De3YJbTAT,

Ecnm tpeGyerca no6aBaTh HOBEIE DHeMEHTH B HaTalo CyIIeCTBY-
fomero CUACKA (AHAJNOr JHCHOBCKOM (ymkmum CONS), B cepenuny mum
€ro KoHen, ecim Tpelyercsa o6BeguEETH PIeMeHTH HEKOTOPHIX CIIHC-
- OB ¢ xo6aBIeHmEM HOBHIX BIEMEHTOB, TOTAA HCIONBBYIOTCA KaK Ipo-
CTEle, TAK M CerMeHTHEIe- 00pAIeHUA K I6PeMEHHEIM B (DyHKOEAM:

(X1Y) — ([AB]CDE) '
(LYX) - (CDE [AB]) :
(X1Y.Z) - ([ABJCDEF) .
(LXWLY) - (AB()CDE) -

PaccumorpM eme ABa mpmMepa. Ecam amauemmem nepeMenHoi L
asngerca cumcok (1 2 3 4 5), rorma -

((HEAD 2 L) (REST 3 L)) — (124 5)
(KREST 1 L) [1 .L]), — (2345 1)
B mepsoM mpuMepe H3 cmmCKa yralfeTca TPeTHH DIEMeHT, a BO BTO-
PoM OpEMepe HePBEI dIeMeHT HEePEHOCHTCA B KOHEI| CHHCKA.
Q@ynrnuna LENGTH: [LENGTH !], SUBR.
3mazennem B0 PyEROIEE ABAAETCA HENOe THCIO — RAawHA cOuCKa L:

[LENGTH ()] - 0 ‘
[LENGTH [QUOTE (A (B C) D}]] - 3

1.5. Apudmernueckne pynrmmu ' '

Xora A3HK mABHED H He OPHEHTAPOBAH HA BHIYMCIHTENbLHEI® 32~
Aa9H, B HeM BCe Ke MMeeTCHA HOCTaTowHO Gombmioii maGop BCTPOEHHEIX
apupmeTmueckux QymEKnoEit, OHE DPaccMaTpHBAOTCA B JAHHOM Iapa-
rpade. BHauEHMAME BCeX ApPIyMeHTOB BTHX byBEnUE gommEm OHTH
qnc}ia, Ledsle WK, BemecTBeRHEe. 3HAYOHEA (yHKIUA — TaKIKe THCIA, -

Oynknus +: [+ ny n2 ... ny), SUBR, k& > 1.

3HauenneM QYHKONE SABAAETCA CyMMa BHATOHMl ee apryMenToB. 970
BHAYeHME GyZeT MmeNBIM THCIOM, TONBKO ecld BHAYCHHS BCexX apry-
MEHTOB — Ielble THCNa; ©CHH 3HAaTeHWHe XOTA Ol OFHOTO apryMenTa
BOIECTBOHHO, TO BeMeCTBEHEEM Gyger © sHAYeEWe QyHKIUE.
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pumepst:
[+4—-30 —> 1

. [+4-300] - 10

@yuxnpa —: [— ny n], SUBR.
Jra QyEKOEA BEITECALET pasHOCTH N3 — N, te Ny, mamoMuuM, 0Go-
8HA9aeT 3HAUEHHE apryMenra n;, a N, — smadeHue apryMeHTa ng. Pe-

3yNbTAT BRYHMCIGHHA (QYHKOEE Gymer LeleiM YHCaoM, TOABKO eciH
gacaa Ny u N, neaste. Ilpumep:

[— [+36] [-42]] ~ 7

OrMeTHM, 4YTO 2TOMY BEID@KeHHIO B OOGHIYHOM MaTeMAaTHIECKOH
CUMBOJIEKe COOTBETCTBYeT 3ammch (34 6) — (4 — 2). Kar smmmo, mm-
HepCKasg CHMBOJIMKA MeHee HAIMALHA ¥ yaoGHA. OTHAKO B IISHEPCKAX
OporpaMMax BEIIMCHEIBATE CIOFKHEI® apHMeTAYeCKEe BHIPAKeHHA MpH-

XOAHTCA NOBOJHHO penxo, HOBTOMy NaHHBIH ﬁenocmmx HE CKa3bIBaeT-
CA CINOIKOM CWJIBHO,

QOyuxnma X: [X 7y na ... na], SUBR, k=1
3nauenneM QYHKOEM sBIAeTcA IpOm3BeNenHHMe wmcex N;. Omo Gynmer
IeNbIM 9HCIOM JIZIIE IPH YCIAOBHH, 4TO Bce N;— Iexsle wmcia.
Oynxmaa /: [/ ny na], SUBR. '

dra QymKnua gemut wmcao Ny Ha 2mcno N,, KOTOpoe He MOIKHO _paB-
HATbCA HYN©O. 3HaYeHHEeM JaHHOH (YHKOIWE BcerJa ABIAETCH BEMIECT-
BenHoe gucao. Hampumep:

[/ 204 — 50

. @yuknaa DIV: [DIV n, n,], SUBR.
3Haqe1me bymxoum — nemoe wmciao [Ny/N.], rhe [#] osmazaer mam-
.Gonsmee menoe, me IMpeBoCXOfAMee ymcao z. Ecam Ny m N; — Haty-
panbHEE 4mCIa, TO 3Ta (PyHKOHS HAXOAUT HENONHOE UACTHOE OT Je-
aenus Ny Ha N,. IlpmMepsr: .

[DIV 1983 100] — 19
[DIV 5.7 —34] —» —2
@Oynaxnua MOD: [MOD: n; n,], SUBR.

3nauenneM QymEnmm ABAerca wmcao Ny — Ny X [Ni/N.]. OHO 6yne'r
OeaXsIM, TONBKO ecnum Ny mw N —mensle wmcna. s HaTypaJmnmx B~
cel 5Ta (YHKROMA BHUHCAAET OCTATOK OT jedenmsa N; ma N, Ha-
npEMep:

[MOD 1983 100] - 83
[MOD 57 —34] - —1.1

@ynroua {: [{ ny ne], SUBR.
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@ynxnus Bo3BogdT Ny B cremenb N, 3HaueHwe (YYHROEA SBISETCS
MeNbIM YHUCIOM TOJbKO IpH yclnoBuH, 4To Ny — mexoe, a N, — mary-
pansHoe wucio miam 0. Ilpm BemecTBeEHOM N, B HEIOJOKHTEIHHOM
Ny, a Taxke mpE HyXeBoM N; m oTpmmarelsHOM IexoM N, 3HAYeHHe
¢$yEKINE He ompefeneHo. IIpmmMeps::

452 — 2
[4500 — A0

®ynrmua ABS: [ABS =], SUBR.

SHauenmeM QyHKnmE saBasercsa afcomoTHas BenmdmHa umcaa N. Tuo
pesyiIbTaTa cOBOafaeT ¢ THIOM gyuciaa N.

®ynxmua ENTIER: [ENTIER n], SUBR. -

3maueHne pyHEnEE — HauGoxpImee Ieloe, He NPEBOCXOAAIIEE UHCIO
N. Hampumep:

[ENTIER 58] — 5

®ynkqas ROUND: [ROUND ], SUBR.

BrauenmeM (QyBEKOUE ABIAETCA Gnmmaiimee K N Iemoe wmcio, T. e.
maunbonbImee m3 melwlx, me mpesocxomamux gmeio N -4 0.5. Hanpumep:

[ROUND 58] — 6

®ynxmua SIGN: [SIGN »], SUBR.
B pe3yabraTe BHYHCICHHSA DTOH QyHKRIEE nonyqae'rm qucao 1, ec-
aun N > 0, aau gmeno 0, ecnm N =0, mim gmeno —i4, ecim N < 0.
Oynmina MAX: [MAX ny ny ... nx], SUBR, & = 1.
Smavenne ¢ymKnmm pasHO HamGombmemy w3 wmcea N; (mepsoMy m3
Ham6oNsmMuX, ecldm X HeCKOIbKO). Hampmmep:
[MAX 4 6.0 —29 6] — 6.0
@ynxnua MIN: [MIN ry n; ... n:], SUBR, k > 1.
3nauenme QyEKNEE paBHO (mepBoMY) HAEMeHBINeMy n3 umcen Ny,
Oyaxgna RANDOM: [RANDOM].

~

\

Nlpr kaxpoM ofpameHEE 3Ta (YEKIHS B KaueCTBe CBOETO 3HAYEHHS
BEIIaeT HEKOTOpOe «ciydJaifmoe» dmcio m3 maTepBaxa (0, 1). Irm
ICeBROCTyIafiHEe YMCIA MMEIOT PaBHOMEDHOE paempe/ieleHue.

Kpome ykasamEHEIX BhImeé apAMerHuecKEX (PyHKOUi, B nnsnepe
HMEIOTCA TaKiKe -BCTPOEHHEIE (YHKOUM, COOTBETCTBYIONIHE dIeMEHTAap-
HEIM MareMaTmdecKnM (yEKnuAM. Cumras W3BeCTHEIME HX OIpefe-
JleHHA, OePeYncINM JWIOs HMeHa 3Tmx (QymEKmui B sspike: SIN (cm-
Hyc), COS (xocmmyc), TG (ramrenc), CTG (xoramrenc), ARCSIN (apw-
cunyc), ARCTG (apxramrenc), SQRT (kBamparHEHIi Kopens), EXP (axc-
nomenta) m LN (matypansmeii morapum). Bee atE (yEKmmE mMmeoT
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OfiNHE apryMeHT m OTHOCATCA K Kiaccy SUBR, mx smauemmsMm Bcer-
Aa ABIAIOTCA BeMeCTBeHHEIe Imciaa. ITpmmepsr:

[SQRT 9] — 30
[SIN [ARCSIN 05]] - 05

1.6. Onepannu napg mkazamu

ITkansr MOKHO HCHOABBOBATSH Al OPeNiCTaBIeHAS DASHEX THIOB
RaEEBIX. Hampumep, ecan OTOMfecTBATS 6uTH 1 m 0 ¢ sormueckmME
SHAUCHUAMHI (HCTHHAY U WIOKB), TO ITKAy MOMKHO pacCMaTpHBATH
HaK BEKTOD JOTHYeCKHX BeNEuMH. B Buie mKam Mommo IPefCTaBIATE
¥ TONMHOMKECTBA HEKOTOPOro (PHKCHPOBAHHOIO MEOecTBa. JInA DTO-
TO CIeflyeT IOCTAaBHTb B COOTBETCTBHE KaiKROMY DIeMEHTYy MHOKECTBa
(nampuMep, raskgol ;aTHECKOM OykBe) ompenenemmsi PaspAx mIKankE
(6ykBe A — camprit OpaBelf paspsap, Gykse B — mpeamocnenami paa-
PAX ¥ T. 1), TorAa M060e MOAMHOMECTBO BTOrO MHOKecTBa Oyner mso-
OpaxaThess mEKamol, B KOTOPOH e[MHWLEI HAXORATCA TOMBKO B Tex
PaSpAfaX, 4TO COOTBETCTBYIOT BIEMEHTAM IOMEOMKECTBA, Tax, nop-
MHOK@CTBO IMACHEIX JaTAHCKEX Gyks {A, E, I, 0, U} msobpaskaerca
mKanoi «04040421. .

OTMermM, 4T0 ;ormuecKwe MaccmBH m MHOJKECTBA MOKHO Ipefi-
CTaBIAT: W B BUAe COHCKOB, HANDEMeD MHOMKECTBO TIacHBIX GyKB —
B Bufie cuucka (A E I O U), mo mpegcrasnenne s Bafle mKan Goinee
SKOHOMEO B CMBICIE DPACXOga IIaMITH. Ilpasna, mxamsr myeror- orpa-
HEIeEHHH pasMep, HOATOMY ¢ ux IOMOMBI0 MOKHO HpECTABIATE
MaCCHBEl M MHOMKECTBA TONBKO ¢ HeGONLIIEM 9HCIIOM 3JIeMeHTOB,

Hna paGorsr co mKanamu B DI9HEP BBENIeHH clefyomue Pynrmnm,

OyHKnusa Vi [V s s:], SUBR. -
HanomuwM, w10 cormacmo mprEATEIM B § 1.3 obosHauenmsm, 3Hage-
HAAME 060MX apIyMeHTOB HOMKHEI GbTh IDKAaNAE, KOTOPHE MBI 000-
8Ha7aeM Kak S; u_S,. 3mauenme yBRKIIE — Tame ImKajia, i-# pas- ,
PAQ KOTOPO#l paBer 1, ecnm B i-M paspsne xorsa Gbl ONHOA H3 mKam Sy
u §; uMeeTCs efMHEIA, 1 paser 0 mEave. Hanpuuep:

IV %14 £12] 416

Ecan mxans: pacemarpusats kak JIOTHYeCKAe MACCHBEL, TO HaHHAM
byERDES peanymsyer HOpaspsAfHOEe IOTHYECKOE CHOMEHWE (m#3B10HK-
IW0), a ecliH DaccMaTpEBaTh HX Kax MHOECTBA, TO DTO OUNepamus
o0'beIMHeHNT MHOKECTS. - - .

Oyargaa /\: [ /\ st s2], SUBR. B

3nadenneM 9Toff QyEEOEE aBIgeTCH [IKaja, COfiep/Halas eAUAMIEE
TOJIBKO B TeX pa3pAfaX, B KOTOPHIX ofe IMKaiH S; m S, OfHOBpeMeH-
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HO AMEIOT eJUHUIBI, HaanMep:
A #14 «12] - 10

lamgan QyEKOUA pealnsyer oHePaUio MOPA3PAMHOTO JOIHIECKO-
T0 YMHOMEHHA (KOHBIOHKIWIO), eClM ITKAJBl PACCMATPHBAIOTCA Kak
_JIOTHYeCKAE MACCHBH, HIM OIEpamyi0 NEePecedeHds MHOMKECTB, eClIH
mKaas m306paskaoT MEOMKECTBA. ’

OyHknusa QOMP: [COMP s, s;], SUBR.

3mavenme (YyHKNm® — IIKaja, BHAUeHME i-TO Pa3psafa KOTOPO# paBHO
0, ecnm 3HaveHWA i-X paspaANoB mKan Si ¥ S, COBOAXANT, H paBHO 1
B OpOTHBHOM ciydae. OTMeTEM, 49TO ecliE HMKAaXH Si H S; DOTHOCTHIO

COBOAfAlOT, TO BHAYeHWMeM (QYHKROUE SBIAETCA HyldeBaa mKada #0.
Hampumep:

[COMP %14 «12] - 6
[COMP #7042 #7042] — %0

Jlna JormYecKux MaccmBoB AaHHag (QYHKOZA pealmsyer olepa-
U0 TOPaspARHOr0 cpaBHeHHA (OTPUIAHUA JOTMIECKOH DBKBHBAJIEHT-
HOCTU), & [JIA MHOKOCTB — CEMMETPHIECKOR PaSHOCTH.

®ynruma SHIFT: [SHIFT s »], SUBR. '

3HauennmeM BTOPOTO apryMeHTa ROMKHO OwiTh memoe wmcno N (ecam
SHAWEHHEM SBIAETCSH BEIIECTBEHHOE YHCHO, TO OHO ABTOMATHIECKHE
OKpyraseTcsa Ko Gammaitmero memoro — cm. § 1.3). 3mauennmeM mamHOM
QYHEKIAH ABNAeTCA IIKANa, IOJYIeHHAA CHBATOM IKaxel S Ha |N|
paspafoB BOpaso, ecim N == 0, mam BieBo, ecim N << 0. Paspsaju, BH-
Imepmide OPW CHBATe 3a& Ipejiedsl MIKAXHL, Tepsiorcs. HampmMep:

[SHIFT £5071 3] — %507

[SHIFT #5071 —1] — #12162

®ynxmua BSUM: [BSUM s], SUBR.
3HaueHweM 3TOH (PYHKIUH ABIACTCH NENOe THUCIO0 — KOJIHIECTBO eNU-
HEI[ B XBOMIHOM HpejcTaBienmy miainsl S. Hampmmep:

[BSUM £04040421] — 5

C moMOmBI0 AaHROH QYHKIEE MOMKHO, HAIDEMED, ONDEeNeInTh KO-

JEYeCTBO JJIEMEHTOB, BXORAINEX B MHOMKRECTBO, W300paskaeMoOe ITKa-
Joir S.

@ynxnua TOPBIT: [TOPBIT s], SUBR.

Ecnm cumraTh, 4TO PaspANH MIKaJel S IDepeHyMEpPOBAHH CIOpaBa Ha-
JeBo, HaumHAA ¢ 1, TO 9Ta (PYHKOMA B KadeCcTBe CBOErO 3HAYEHHA BHI-
JlaeT HOMep CaMOi# NeBOil efMHMANE! MaHHOM IMKaXHl miam vmcxo 0, ecam
B mKaJe HeT efuHmm, IlpmMep:

- [TOPBIT #370] — 8

-
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1.7. pepuraTn

B nmammoM maparpade paccmarpmsaiorcs BCTpoeHHEIe (PyHKIAH,

C HOMOMIBI0 KOTOPEIX MORHO IPOBEPATH YCIOBHS, CBOXCTBA. DTH $ynx-
- OUE BHIPaGaTsiBAlOT BHAYEHMEe (HCTHHA», ecam npoBepsAeMoOe ycIoBHe
BRITOHEHO, ¥ 3HAYCHHE IOB» B IPOTHBHOM CIydae.

Ipedurarom GymeMm HasbiBaTh a0y ¢opmy, 8 pesyisraTe BH-
THCHEHNS KOTOPOH BHIPAaGaTHIBAIOTCA JOTHYECKHe BHAYCHHS (HCTHHAD
H (IOKBY. JHAYGHNE «IOMb) B ABHIKe BCETAA NPE/CTABIAGTCH OyCTHIM
couckoM (). Epmmoro swe 06osHaueHEs mus (HCTHHED B ABEIKEe HET:
110Goe BLHIpaKeHWe, oTTHIHOS OT (), BOCIPHHAMAeTCA KaK 06o3Haze-
Hue «mctwHBD. HamGonee wacto B pomm Takoro ofosmagenus BEICTYIla~
er atoM T (or amrimitckoro true — mcrrra). Hampmuep, Goxsmmracrso
BCTPOGHHEIX (YEROMA-IpeMKaTOB, KOTHa OHE OPHAENMAIOT BHAYCHHS
¢HCTHHAY, BHIAIOT B KAYeCTBe CBOETO SHAYOHHS HMEHHO DTOT ATOM.

Bosmmxaer Bompoc: xak oTimgaTh yEKOEE-IpeaUKaTH OT ApYTHX
Gynxnuit, pas Te m gpyrme mpmEmMaiT J0GHe sHavenua? Oreer Ta-
KOB: (DODMAIbHO OHH HEYEM He OTIEYAIOTCH ADYT OT Apyra, MO3TOMY
mobyio gyrxmmo (B o6mem crydae — n00y10 opMy) MOMHO HCIONE-
80BaTh Rak npepmkar. IIpocro Te QyEKmumm, KoTopEie IPOBEPAIOT Ka-
KHG-TO YCHIOBHS, NPUEATO HABHBAT IPENUKATAME, a WX 3HAYEHUS
TPAKTOBATE KAk JIOTHYOCKHE 3HaueHHA. Ecam me (ymrmua ssmonms-
eT KaKme-IH60 WHH® feficTBHA, TO ee 3HAUEHMAM He IPANACHIBAGTCSE
TaKoil CMBICK, W OHA He DPACCMATDHBAETCH KAK npenukar. TpakroBath
OYHKLGHEIO KaK IpeEKaT WAM HeT — pemTaer IOJNB30BATEND,

Mpocrefimmmu npumepamn OYEROUH-IpeRIKATOB ABAAIOTCA BCTPO-
eHHble (YHKOWH, TpoBepsAIONIe THITHI BHpaxennit,. C EMX MH =®
HaTHEeM. : '

Qynknma ID: [ID ¢], SUBR. .

Ecnz E (3mauenume APryMeHTa) ABIAETCS HACHTHPHKATOPOM, TO 3HA-
Jenme 5Tod Qymrmmm pasEo T («mcrmma»). Ipm OPYTHX 3HAYEHAAX
aprymMenta QyHKOAA OPUHEMAeT SHAYEHHe () («aompy). Hanpuuep:
“[IDX] - T :
[ID [QUOTE .X]] = ()
Oysknua NUM: [NUM e], SUBR.

Ecnz E — umcno, memoe. miu BEI[eCTBEHHO®, TO ¢$yBEROEA mMeer 3ma-
wenme T, B IpOTHBHOM ciyuae — 3HaueHme (). Hampuwmep:

[NUM —6] — T
[NUM [1 (59 A)]] — T
[NUM 6] — ()

@yaxmua INT: [INT e], SUBR.
3matenne aTOro mpefmKata pasHo T, eclu sHavemme aprymesTa sABisg~
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eTcs MEelEIM qncnoﬁ, 7 paBHO () mHATe. Hanpmmep:

[INT5] — T ‘

[INT 5] —~ ()

@Oynenua REAL: [REAL e], SUBR.
Ecnz E — BemecTBeHHOe umclo, T0O PyHKOEA OPEHEEMAeT 3HaueHme T,
unage — spavenne (). Hampmmep:

[REAL5] — T
[REAL [LENGTH (A B)]] — ()
Oynxmms SCALE:  [SCALE e], SUBR. -

Eciz E — mxana, TO pesyibTaT BHUHCICHAsA HRaEHOE Qymrmum —
arom T, B mpotmBHOM ciyuae —Iycroi cmmcor (). Hampmmep:

[SCALE [COMP #20 #451]] — T

Oynxknua ATOM: [ATOM e], SUBR.
3magenne 2TOro HpefWKarTa paBHO T, ecim SHAYeHHe APryMeHTa —
aToM, T. e. MEEHTH(PURATOD, IACIO WIH MKaJa, H paBHO () IpH IO~
6rx Apyrux 3EaueHHmsAX apryMenra. Hampmmep:

[ATOM NIL] — T -
[ATOM ()] — ()

[ATOM [QUOTE :A]] - ()
®yaxnua VAR: [VAR e], SUBR.

Eciz E — ofpamerne K IepeMenHO# (¢ nio6nm mpedmkcoMm), To sHa-
wenmeM QyEKmEm apagerca atom T, mHave — mycrof cmmcok (). Ha-
npuMep:

[VAR [QUOTE 1«X]] — T
[VAR [QUOTE :CONST]] — T .
[VAR CONST] — () ‘

Oynxmua ATOMIC: [ATOMIC e], SUBR.
3pavenne pymxmuum pasEo T, ecim E — mo6oe aroMapHoe BHpasKeHHe
(aTomM mnm ofpamenne K mepeMeHHOI), a EHATe PaBHO ().

®yugnua LIST: [LIST e], SUBR.

Ecmu E sBuserca CIOECKOM B KPYTAHX cKoGKax, To QyEROEg NpEEE-
Maer sHaueHme T, B DPOTHBHOM clIydae — 3HaUeHEe (). Hanpmmep:

[LIST NIL]. = ()
[LIST ()] - T
[LIST [QUOTE (A ¢B))]] — T
[LIST [QUOTE <A (B)>]] - ()
@Oyuxnmg LISTR: [LISTR e], SUBR.
3pavenme (ynkman pasEo T, ecim E — moboe cnmCKOBOE BEIpAIKEHHS,
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# pasHO (), ecnnm E — aromaproe BeIpaskenme. IIpaMepw:

[LISTR (A)] — T
[LISTR [QUOTE (A (B))]] — T -
[LISTR NIL] — () : >

Oynxnus EMPTY: - [EMPTY e], SUBR.

Eerm E —mycroit camcox (¢ mro6rmvm ckobxaMmm), To yEKmEa mue-
©T 3HaueHAe T, B mpoTHBHOM clyuae — sHawemme (). Hampmmep:

[EMPTY ()] — T . .
[EMPTY [QUOTE (}]] — T ~
[EMPTY (())] -~ ()

Brimre 6nim mepewmcnens mamomee TaCTO0 HCOONb3yeMble (PyHK-
Wad, IpoBepsAIIHe THI CBOETO apryMenta. B mmsmepe ects m Apyrae
WoRo0HsIe BCTpOEHHEIe PYHKOUE. OHE TAKIKE EMEIOT ONMH apTyMeHT,
Tawme orHOCATCA K Kiaccy SUBR m Takke IPEHEAMA0T SHATCHZS T,
€CHI 3HATeHHe WX APryMeHTa HMeeT HYKHHH THI, ¥ 3HaTeHme ()
B NPOTHBHOM ciydae. Hmie Depeumciensl mMena Bcex BTux byaromi
7 yKasansl OpOBepsieMble MMA THOBI BHIPAKEHMIL:

LISTP — P-cumcox, T. . COUCOK B KBafipaTHHIX cKoOKax,
LISTS — S-cumcox, T. e. coucox B yTORKAX,
VARP — mpocroe ofpamenne x nepeMeHHOR (c mpedmitcaMm «.»; «%»

HIZ &:»),
VAR. — .-mepeMernas, ' /
VAR« — x-mepemenna, '
VAR: — :-nepemennas,

VARS — cermenrnoe ofpamenue mepeMenHOA (¢ mpedmrcamu «!.»,
¢ley mam «l:»),

VAR!. — L-nepemennas,
VAR!«— | «-nepemennas,
VAR!: — l:-nepemennas.

Cnepyomue ABe BCTpOeHHHIE ¢ymKOUE mOBBOXAIOT MPOBEpATH Ha
DPaBEHCTBO WM HEPABEHCTBO MI00He BEIDAsKeHHS,

Oysxmua EQ:  [EQ e, e,], SUBR.
Ecim 3HA9eHHAMY apryMeHTOB ABIMIOTCS PaBHBIE BBIDAKEHHA, TO
dyrrnus mpummMaer sHauenme T, wHaYe — BHaTeHme (). Hpamepss:

[EQ 505] — ()

[EQ (A (B)) [QUOTE (A (B))] — T

[EQ «00] — () '

@ynxnns NEQ: [NEQ ey e;], SUBR.
910 TPOBepKa HA HEPABEHCTBO: GCIH 3HATGHHS apryMenTOB He DaBHHI,
10 3HaYeHWe QyHKOUE — atom T, PaBHH — mycroit cmucox (). Ha-
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mpEMEp:
[NEQ () NIL] — T
[NEQ %0025 #25] — ()
INEQ (A B) [QUOTE [AB]]] — T

Ecnz pysxnze EQ m NEQ mpuMermMsl K mOGHM BEIDRIKEHEAM,
T0 cHefyiomme WeTHpe (QYHROWNE — apupMeTHIecKEe NPEAUKATH —
TpeGyior, uTo0H SHATEHUAME HX APIYMEHTOB Obliz 9mcna. 9T PyHK-
nmE orHOcATcs K kKaaccy SUBR m mpoBepsioT oTHOmeHHS «Goxbmme»,
«GompIre WM PaBHOY, «MeHBOIEY» W (MEHBIIE WIH DABHOM:

[GT ny nz] — N, >N2?
[GE n; ng} — Ny = Nj?
[LT ny nz] — N, <N2?
[LE n) ngl — N S\Nz?

l’lpnmepmz . ST

[GE 56 27] — T
[LT 1 10] — ()

Crexyomas (pYHKOus, HpOBepAOmas, BXOLUT JE ORHO BHIpaske-
HHe B pyroe,— OpEMep HpPeJAKaTa, KOTOPHIH Hcmoab3yer AIA 0603Ha-
9eHNs (MCTHHEDY He aToM T, KaK 5TO KENA0T BCe BHIIe MEPeIHCIeH-
HEIe (DYHKIUE-TIPeUKATHL, & APYTHe BLIDAKeHHA.

®ynxunua MEMB:  [MEMB e ], SUBR..

3HaueHMeM IePBOTO apryMenTa MoeT GbITh X0Goe BHIpakeHue E,
a 3HaueHHeM BTODOT0 apryMeHTa RO/sKeH OHTH cImCox L (c M0OHIME
ckoframu), Ecnn E paBHO OFHOMY W3 DIeMEHTOB (BEpXHETO YPOBHA)
comcka L, To 3HAYeHWeM HaHHOK QyHKOEE ABAAETCH IeNde YHCIO —
moMep (IpE OTCUeTe CleBa HANpPaBO) IEPBOTO H3 3AEMeHTOB, COBHA-
maoomux ¢ E. Ecam E ye DaBHO HUKAKOMY OSJIeMeHTY CIHC-
Ka L, To 3HadYeHHmeM (YHKIHH ABIAETCA -«IOKBY, T. e. HyCTOH CIOHCOK
(). Taxum obpazoM, faHHasA (YHKOUA II03BOJNAET HE TOJNBKO Y3HATBH,
pxoguT ax E B L, HO @ ompefeauTh, Ha KAKOM-HMeHHO Mecre E BXO-
gut B L. IIpuMepsI:

[MEMB B (A (B) C)] — ()
[MEMB (B) [QUOTE <A (B) C (B)>]] —» 2

1.8. Jlornueckue Qynrmun

B mpegsifymem maparpade GHUIN ONMCAHE OCHOBHEIE IPEXEKATHE
aspika. Temeph e MBI PACCMOTPEM BCTPOGHHBIe (YHKIHH, B KOTOPHIX
ITABHEIM 00pasoM H HCHONB3YIOTCA NPEAUKATH. ITH (YHKNEE ofipe-
NMeNAIOT JOTHYEeCKHe ONepAliy OTPUIAHMS, AM3BIOHKIEA H KOHBIOHK-

. IIHT, a8 TAKJKe YCIOBHEIE BHIPAKEHMA. :

3t



Dynxuns NOT:  [NOT e], SUBR.

Dro «orpunamme». Ecam 3mauenme apryMeHTa paBHO (), TOrfa 3Ha-
HeHHeM (YHKOEE ABIseTcs aTom T, opx mobrx mpyrax smagemmax
APryMenTa QYHKNHA NpmEEMaeT 3Havenmme (). Ipumepsr:

[NOT [ATOM ()]] — T
[NOT [MEMB %2 (+0 #1 %2)]] — ()

Qynrrnona OR: [OR e &, ... ex], FSUBR, &k > 1.
Jro ¢THBBPIOHKNUAY: PYHEKROHAS NpHAMMaeT SHAYeHWE (HCTHHA», eCIU
X0TA GBI ONME W3 ee apryMenToB HMeeT 3HaueHMe «mcTHHA», ONHAKO
8apamee apryMeBTHl QyHKOHE He BBITACHAIOTCA, HOITOMY-T0 (PyHKIHS
¥ OTHeCeHa X Kaaccy FSUBR. Towmoe onpeneieHne QYHKIAHE -TAKOBO.
‘OBa mo owepenm ciema HapaBO BHITUCAAET CBOH apryMeHTH. Ecjm
SHAYGHHS BCEX APryMeHTOB paBHH (), TOIAa W 3HadYeHHe (YHKOHM
paBHO (). Ho ecim mamemcs apryMeHT, 3Ha4eHHe KOTOPOTO OTAMTHO
oT (), To pyEKOUA ¢ oTHM SHaueHmenM 3aKaHIMBAET CcBOI0 paboTy, me
BEITHCIIAA OCTABIIMECS aPIYMOHTEL

IIycrts, HAUpUMep, 3HAYeHHEM NepeMeHHo# X sBImerca nycToi
CIACOK (), TOraa mMeeM

[OR [ATOM .X] [EQ X (A)]] - ()
[OR X [MEMB X (A B NMNIT - 3
[OR [ATOMIC .X] [EMPITY .X]

[NUM [1 X]]] — T

OTMeruM, 4T0 B mociexmeM mpuMepe BTOpOi aprymesT Qymknmm
OR mMen 3Hauennme ‘HCTHHA», IOITOMY TPETHil APTYMeHT yiKe He BEHI-
THCIANCA, TaK 9T0 omubKa B HeM (BHIeXemme IepPBOTO 3JeMEHTA U3
LYCTOr0 CHACKA) He HPOABHENACEH.

QOysxkons AND; [AND e, e, ... ex], FSUBR, k > 1.

9T0 (KOH'BIOHKIHSY: OyHEnus mpmEmrMaer SHAYCHYE (MCTHHAD, TOMb-
KO eclm BCe ee APTYMEHTHI EMEIT 3HAaYeHHe (HCTHHAY, Y aroit Ppymk-
Uy apryMeHTHl TaK)Ke He BHYHCIAIOTCS 3apamee, WX BHYHCIHsET (IO
Ogepenn ciesa Hampaso) cama ymxmms. Eciu smazenms BCeX apry-
MEHTOB OTIMYHE OT (), TOrfma 3HadeHme TOCIeNHET0 W3 HAX CTAHO-
BATCA 3HaveHHmeM Qymxmum Ho ecnm mamemcs aPTYMeHT CO @Hade-
aneM (), Torfa QyEKOHA, He BEMYMCHLS OCTABIIHECH APIYMEHTHI, Impe-
KpamaeT cBoI0 paboTy co 3maueHmeM (). Hpumepsr:.

[AND [ATOM #5] [MEMB A (A B C)]] — 1
[AND () [REST 2 (A)]] - ()

@yurnua COND. O6pamenme & 510 PyHKOEA HasHBaeTcs ye-
A06HbIM 8bIpadeHUeM B EMEET BHX

[COND (PL 411 4 - ®1my) -+ (Pr eri €ng - ekmh)]. A
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rie k=1, m; =0. ApryMeHTm NaBHO# ¢yHKOEH, T. 8. CHOACKE
(pi es; sz ... emi), HA3LIBAIOTCA rmaysa.uu, a mx nemee 3JIeMeH-
TH — IpocTHie (DOPMEL p; — ycaosusn, Qyrrnmua COND ormocuTCH
K kaaccy FSUBR.

OQynKmuA DO OYepef¥ BEIYHCIAET YCIOBHA p;. Ecam Bce omm
AMEIT SHaYeHHe «IOMbY, T. €. (), TOIHAa ¥ 3HaYeHHe (PYHKIHM .PABHO
() Ho ecnu mamiocs yciosme p;, sHauZeHme KOTOpPOro OTIXYHO OT (),
TOFZla OCTAJNbHBIE YCIOBUA Yike He GymyT BLI9ECAATHCH, B PYHROEA
paccMaTpuBaeT TONBKO JAHHYI i-I0 KJIAy3y: OHA HO OYepel:m BHITHC-
JAeT BLIPAKEHHUA €1, €2 W T. . 3HAaUeHHE HOCIEQHET0 BHIPAMKEHUS
KIayssl (UM MOeT Ot u p;, ecim m; = 0) 06DABNAETCA pe8yIb-
TaTOM BEITHCIEHHS BCET0 YCIOBHOTO BhIpakeHmA. Hampmmep:

[COND (() A) (() B)] — () '
[COND (() A) (TBC)] — C
[COND (A) (T B)] — A

Mer paccmorpesu ofpamenme ® ¢yrxomm COND B camoM ofmem
Bafie. O0bIInO sxe obpamenme K Heil mMeer Goxee mpocToH BmA:

[COND (p1 e1) (p2 e2) ... (pr en)]

Hasnauernme Takoro ycioBHOrO BEIpaeHHA — BHIGPATH OMHO W3 BEIpA-
JREHHH ¢, BHIYUCINTS er0 ¥ B3ATH ero 3HAYeHHe B KAUECTBE 3HAUCHHA
BCETO YCHOBHOIO BHPRiKEHHA. TIpz sToM BEIGEpaercs BhIpaskeHme u3
HOepBOH KIayssl ¢ HCTHHHBIM YCIOBHEM.

IlpegmonosuM, mpuMepy, 9T0 TpeGyercs BEIYHCIHTE CYyMMY
3NaveHNA mepeMeHHHX X # Y, eClE 9TH 3HaYeHUS ABIAIOTCA THCHA-
Mu, TpebyeTcsa MOCTPORTH CHHUCOK BHAA (Z -+ y), eciam XoTs OB OAHO
U3 3HAUEHHH & W y ITUX HepPeMeHHHIX SBIASETCH WACHTHOHKATOPOM,
u TpefyeTcs MONYYATH MyCTOH CHHCOK () BO BCEX OCTANBHBIX CIyda-
AX. Cpenath 970 MOMHO ¢ HOMONIBIO TAKOTO YCIOBHOTO BEIPAKeHHS:

[COND ([AND [NUM X] [NUM .Y]] [+ X .Y])
([OR [ID X] [ID .Y]] (X + .Y))

(T ()] .

OrmeTuM, uTO HoCHefHI0 KIayay — (T ()) — MoHO OBLIO GEI
H omycTuTh, MocKodpKy ¢ymkmms COND, cormacmo ompefeneHmi,
TaK BLIJACT HYCTOX CHHMCOK () B KaYeCTBe CBOEro 3HAUEHNA, eCI:
IBa OEePBHIX YCIOBHA OKAKYTCH JIOMKHBIMI.

1.9, Oyurnusa PROG

B sseIke mMeeTcs HECKONBKO BCTPOEHHBIX (DYHKIEA, BHIYHCICHE®
KOTODHIX HAIOMWHAET BBINONHeHHe OIOKOB B sA3HIKe aarod-60. Taxume
pyaxomm MBI GyfieM HA3HIBATDL 640UHLIMU BYHEYUAML, IR opocTo
baoxamu. OFHA #W3 HEX, a TaKKe CONyTCTBylOmue efi gymkmam pac-
CMaTPHBAIOTCSA B 9TOM maparpade.
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(Dynmma PROG. O6pamenme k orofi Groumoit gymrumu mmeer
CIeRyOmuH BAL;

[PROG (v; vz ... vi) € €z ... ex], FSUBR, m =0, k=1

~  Tepseit aprymenT — COECOK (Vi Uz r.. Um) — HA3EIBAGTCH OnU-
Canuem A0KAAbHUWZ nepeMennbiz GIOKa, a MOCIE0BATEILHOCTD OCTANb-
HEIX AapryMeHTOB — e; €2 ... e — Ha3biBaerca resox Onoxa. IIpm
aT0M mpoctyio dopmy e; Gymem HaBBIBATh MeTKol, eCIE OHA SBIAET-
¢ HNeHTHQUKATOPOM, H 0nEParopox B OCTANBHEIX CIYIafX.

Brruucinenne gpyexnuun PROG maumnaercs ¢ ob6pabotku ommcamms
JOKAJbHEIX IePeMeHHHIX, B Pe3yJbTaTe 9ero BBOAATICA B ymorpelie-
H¥e IlepeMeHHEIe, 061acThI0 CYMECTBOBAHHS KOTODHIX fBISETCH TENIO
magHOro Gmoka. Kaskjeit DIeMeHT v; ONWCAHWA BBOAAT ONHY JOKAJE-
HYI0 @mepeMeHEYI0, Ecim v; — nfieBTHHEKATOpP, TOIKA HTO — MM Ile-
PEeMeHHOR, KOTOPOH He IPHCBAMBAETCA HMKAKOTO HAYAJILHOTO 3Hade-
uusa. Vimade v; MoskeH GeiTh L-COMCKOM #W3 JBYX BJIEMEHTOB: HAEH-
TrEKaTOpa ¥ X060ro BripaskeHumsA. VeHTH(HKATOP Ompeneiasder mMA
TOKANLHOE IepeMeHHOH, a BhIpaeHme ,(0HO He BHUHCIAETCA) — ee
HavyaiabpHOE 3HaueHue, Hampumep, npu BeI9ucleHzmu GoKa

[PROG (X (Y A) Z (W5 <2.Y))) ..]

Oy[yT BBEREHHBI UYeTHIpe JOKAJGLHEIE IlepeMeHHEe ¢ uMeHaMn X, Y,
Z n W5, npuaeM X u'Z He moiydar HawaJpEEIX 3HAYeHu#, Y HOIY-
90T HavajJbHOe 3HaueHMe A, a W5 — 3mauenue (2 .Y).

Iocne BBefleHHEA JOKANLHBIX mepeMeHELIX QyEkmua PROG uepe~
XOAUT K BHIYUCIEHHIO CBOETO Tela: IO O0Yepefid BHIYACIAITCA Ome-
patopsr e;. Horga Gymer BRIYMCIEH TOCHeNHUA ODEpaToOp €x, QYHKOUS
3aKOHYMT CBOI0 PafoTy O 3HAUEeHHEM, PABHHIM 3HAYEHHI0 ONEPaTopPa
ep. Ilpn BRIXOfe u3 (DyHKIOUM ee NOKaJpHLIE HePeMeHHBIE YHH4TO-
FKATOTCH. )

OTMeTnM, 4TO BHIYMCIeHHOe 3HaUeHHe Jai00oro omeparopa e;, Kpo-
Me IOcHegHero, urHOpupyetcA. I1osToMy, XOTsi e; MOTYT OBITH IIPOM3-
BOJILHEIMM TPOCTEIME (HOpMaME, B KA4ecTBe e; MMeEeT CMBICA HC-
DOJB30BATH TONBKO MAEHTH(DUKATOPH, WTPAIOIN¥e POIb METOK, H 00-
pamenna K (PYHKOHAM, KOTOpHle EMeIT moGounsie diderTel. K raxmm
QYHEKOUAM OTHOCATCS, Hanpnmep;-nc'rpoennme ¢yarknme SET, GO,
RETURN, DO u COND.

Oynknua SET: [SET i e], SUBR.

Ecaz 3HadeHZmeM BTODOTO apryMeHTa MOKeT OmITH mioGoe BEIpaJKeRHe,
TO 3HAUeHWeM IepBOTO apryMeHTa ROMKeH OHITH nnenmquamp 1,
ABNAIOIMICA HMeHeM OJHOM H3 CYIECTBYIOmed- B AAHHEIA MOMEHT
HepeMeHHO, HampuMep HepeMeHHOH Gamkaiimeré Groka MIHm Kakoro-
Eubyns Apyroro ofmemiiomero Gioxa. 3HauemmeM QymEknmm SET as-




JseTcA BbipaskeHme E, OfHAKo rIaBHOe B dT0# (YHKOHE — ee 1m0601-
Hed oddert: mepemenHoii ¢ mvemeM ] IPHCBAMBAETCS HOBO® 3HA-
genne E.

HampuMep, mocie BHIIHCIeHAS : ‘

[SET X [REST 1 (ABC)]] - (BC)

HepeMeHHag X MONYyYHT 3HadeHHme (B C), a mocie BEUHCIeHHA
[SET [2 (X Y Z W)] #5]

nepeMeHHOd Y Oyjer mpucBoemo 3mauepme #5 Eclim B mepsoM m3
9THX IPAMEPOB HMA MepeMeHHOHE — X — 33J]aH0 ABHO, TO BO BTOPOM
opuMepe #MA HepeMeHHOM — Y — GBlI0 HOAYYeHO B peaynbTaTe BHI-
aucienns. Takam 06pasoM, uMs mepeMenHOH, KOTOPOH LpHCBaMBaeTCA
3HadeHKe, MOKeT OhiTh 3apamee m HemsBectHO. Ho, ormer:M, B mio-
Gom cnyvae 3HAUCHEEM WeDBOTO ApIyMeHTa NOIKHO GHITh IpOCTO
uMsA OepeMeRHOH, Ge3 Kakmx-1m6o mpeduxcos.

@yrkuus SET, Kak OpaBuio, HCMONB3YeTCs JIAIIb panzm cBoero
moGounoro agpdexra. Ho mmorma momomssyerca m BrpaGaTniBaeMoe
e10 smagenue. Hanpumep, mpucBouts mepemenmnM X m Y OfHO m TO
JKe 3Ha%eHMNe— CKa)KeM, TeKymiee 3HA4YeHWE NEPEeMeHHOHX 7 — MOMKHO
TaK:

[SET x [SET Y .Z]].

®ynrnua SET orHocuTcs & Kraccy SUBR, I03TOMY BRIYHCJIEHUE BHOII-
neidl pysrnun SET maummaeTcs ¢ BLIYHCIEHES ee apryMeHToB. Bpram-
cienne QopMer X fgaeT ITOT Ke areETEQAKATOD X, a BBHIUACICHHE
aprymenta [SET Y .Z] maer smauenme IepeMeRHO# Z, 'KOTOpOe BHeEMI-
#sas1 yaxnua SET u mpmcBamBaer mepeMmennoif X. Kpome Toro, mpm
BRIYUHCIeRUN BHyTpeHHeld Qynkmmm SET raxse Onn moGoumsit agh-°
¢dexr: mepemenHas Y CMEHMIA CBOe 3HaYeHEE HA 3HAYEHHE mepe-
Mmennoit Z. Taxkum oGpasom, crazana Y, a satem X OOJYyUnAr OfUHA-
KOBOe BHAYeHHE. JHATEHWEM BCETO YKAa3aHHOTO BHIPAMKEHHUS SBIASETCH
3HuaveHHe MePeMeHHOU Z, HO OHO y:Ke He UCIOTB3YeTCH.

Qynknma GO: [GO i], SUBR. :

9Ta QyHKOEA OCymecTBIAeT Iepexof mo Merke I.- Kax yKe OBLIO CcKa-
3aHO, omepaTopsl GiloKa BHIOONHANTCA B TOM IOPAAKe, KAK OHHE 3aIW-
canpl. Oynknoua ke GO mM03BONAET M3MEHHUTH HTOT IOPAROK BHIIIONHE-
HUA: OHA LepefiaeT yHpaBieHHe Ha ONEepaTop, CICAYOIAA 3a MeT-
Kok /. Hampmmep, B Giroxe

[PROG “(X) ]
[GO B] A [SET X 5] B [SET X 7] ...]

mepshIM Oyfer BermonEen omeparop [GO B], a CIERYIOmMUM — olepa-
Top [SET X 7].
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Kax m Bce Pymxmumm, Qymkmma GO mMeer 3Havemme (EM }BJIH-
erca I). OnHaKo BOCIONB30BATHCA DTUM 3HAYEHWEM HEKOTHA He yha-
cred, MOITOMY AaHHAA (DYHKOHA BLIUHCHSETCH HCKIIOYATENBHO DafE
ee mo6ouroro shhexra — mepexona mo Merxe. Kak -mpaBmio, 5Ta Mer-
Ka M3BECTHA 3apaHee, II0STOMY 49aIle BCEro B o0pameHHAX K (PyHK-
JIHA MeTKHM YKashBaloTcA ABHO. Ho B ofmeM clIy4ae MeTKAa MOMKET
OLITE W BHUHCHEHA, YTO MOJKHO HCIONB30BATh, HANPHMEp, AJA Opra-
HI3aOZd HePeRI0IaTeN: '

[GO [N (A B C D)]]. ',
3mecs Gymer ocymecTBIeH Iepexof MO OXHON W3 MeTok A, B, C mim
D B saBucEMOCTH OT TOTO, KaKOe TeKymiee 3HaUeHHe MMeeT IepeMeH-
Hag N: 1, 2, 3 unn 4.

OrMeTnM, 9TO B NIPHEPCKHX IPOIPaMMax B DOIX METOK MOTYT
BBICTYIIaTh TOABKO Te MAEHTH(PHKATOPH, KOTOPHEe HAXOMATCA HA BepX-
HeM ypoBHe Gnoumbix (pymrnuit. Hu B Kakux APYTHX NOSMOUAX, Ha-
HpyMep BHYTPH YCIOBHHIX BhIPasKeHHH, nAeHTEQEKATOPH He paccMaT-
PUBAIOTCSI KAK MeTKIL '

TlockonpKy omepaTopamm G610KOB MOTYT GHITH OGpameRms K JIO-
6nIM (QYBKIMAM, B 9YaCTHOCTH K GIOYHEIM (YEKIEAM, TO BO3MOKHA
-BIIOKEHHOCTh OFHAX OJNOKOB B Apyrume. Bce HepeMeHHEIe W MeTKR
BHYTpeHHeTo 0JI0Ka CIATAOTCA JOKAIM30BAHHLIME B HeM X HeZOCTYI-
HEIME u3BHE. I0DTOMY HCIONB30BaTh BO BHENIHEM OJOKe IepeMeHHEIe
BHYTDPenHeTro ONOKa WIM OCYMeCTBIAATH LEPEXOX N0 MeTKe BHYTDEH-
Hero 6J0KAa M3 BHEIIHETO 3aLpPemieHe. A BOT IEPeMeHHEIE I MeTKHE
BHeIIHEro 6JOKA HOCTYNHH W3 BEYTPeHHero Gaoxa. Tax, dynxnua GO
CHavYajla IPOCMATPHBAeT MeTK: Oamxaiimero o6beMIOIero ee 6J0Ka;
eclim HYHafd MeTKa 3/ech ecTh, TO HA Hee U OCYIECTBIAETCA mepe-
xofi. Ho ecnm ee mer, Torma .pyHKOWA HmeT 3Ty MeTKY BO BHeIITHEM
6loKe. AHANOTHYHA CHTYAaNHA W ¢ IePeMeHEBIME: eCIH HYyKHafd Ie-
peMeHHas He ONECAHA BO BHYTPeHHeM 0JoKe, TO OHa Geperca w3 BHeI-
Fero GIoKa. :

@®ysxnua RETURN: [RETURN e¢], SUBR.

Boime Opito crasaHo, 9T0 BEIXOJ H3 GJ70Ka OCYMIECTBISETCA MOCTe
TOr0, KaK BHIYMCIEH ero NOCIeZHEA omepaTop (eci® OH, KOHEYHO, HE
OprBel K Hepexofy o Kakoi-umGo MeTxe). OMHAKO OUeHHL 9acCTO He-
06X0fAM BEIXON W3 «CepefAmHH» On0Ka. B TakoM clIydYae KaK pas n
npumenaerca ¢yrknua RETURN. Ee peiictme 3aximgaerca B ToM,
9T0 OHA DONHOCTHI0O B3aBepmIaeT BHUMCAeHMe GiaumKaimeit Groumol
$yExnun # o0BABIAET ee 3HaUeHWeM BhIpaKeHue E — 3HavUeHHE CBO-
eT0 apryMeHTA.

Oynxmua DO: [DO ey e; ... e,], FSUBR, £ = 1.
910 «cocTaBHOU omepaTopy. (DYHKOWA IO OYepeRM BHIUECIAET CBOH
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aPIyMenTH. 3HaUeHWE NOCIAENHET0 APIYMEHTA MBIAETCH 3HAYEHUEM
¢yarmuu. Hanpamep:

[DO [SET X 52] X] - 52

- O@yrrmus DO HCIOONB3YeTCA B TeX CIHy4asax, KOTHA IO OpaBuIaM
fASLIKA B KAKOM-TO MecTe HOPOTPAMMBI NOIKHO HAXONHTHCS ONHO BEI-
pateHme, a MO CMHICHY 3Meph HYMKHO BHIYHCINTD HECKOILKO BBHIpa-
seHni, CoeNaB 9TH BIpakeHHs apryMenTamMm gyuKROEE DO, M yHoB-

JIeTBOPHM 060uM STEM TpeGoBammaM.

O1MernM, aro obpamathes & dyarmuam GO m RETURN mommo
TOIBKO BHYTPH GnouHBIX (ymkmui, B TO BpeMa Kak obpamenns K
¢yarnmam SET z DO MOWYCTHMEI ¥ BHE GIOKOB. '

Kpome PAaCCMOTDEHHEIX BEIe ONEPATOPOB IPHCBAWBAHEA, mepe-
XOna, BEIXONA W COCTABHOIO, B GIOKax HYMHH eme u YCIOBHHIE Ome-
patopsl. B ponu Takoro omeparopa B msmixe BRICTYyHAaeT (ymxmns
COND, mockonsky B ofpamenmax x meit MOJKHO YKasHIBATH JIOGHIe
byrKIER, B wacTHOCTA K PyrKOER ¢ moGouEEIME sdderramn. Hampu-
Mep, eClH MBI XOTHM IPHCBOHTH IePeMeHHON X amavyenme 2, a mepe-
MeBHOH Y — 3Hagenne C, KOrfla 3HAYeHAEM IepeMeHHOHM Z spisercs
THCTO0, XOTHM HHUYer0 He fellaTh, KOIZIA 3HAYEHHE Z — mrana, n xo-
TEM OCYIIECTBHUTS IePEeXof 1Mo MeTKe L B 0CTANBHEIX CIy9asax, TO 3TO
MOKHO CJIeNaTh, BEIYMCINB BEIPasKeHUE

[COND ([NUM .Z] .[SET X 2] [SET Y C])
([SCALE .Z]) . .
(T [GO L])] ' /

Taxem o6pasoM, ¢hyExmas COND' mcmomsayeTcss B f3BIKe I Kax
YCIOBHOEe BEIpajKeHMe, HA3HATEHMe KOTOPOrO — BEIIMCIUTH HEKOTO-
Poe 3Hauenme, ¥ KaK yCHOBHHI omeparop. B moGom cryuae dysrnua
BHIpabaTEIBaeT HEKOTOPOE 3HadeHHe, OPOCTO BO BTOPOM ciydae OHO
OOBITHO HMTHOPHPYETCH; TAABHOE anieck — noGounste apdexrTsr Pymr-
Oul, YKasaHHHX B YCIOBHOM omeparope. OTMETHM, 9TO IPHE HCIONB-
sopamnz ¢ymErmmn COND xak ycxosHOro omeparopa ymoGHa obmas
opma obpamenns K aroit pyrrnum (cm. § 1.8): ecanm OpHE HCTUH-
HOCTH KAKOTO-TO YCIOBHS HANO BEINOTHATEL HECKOILKO OeHcTBul, TO
B COOTBETCTBYIINYI0 KJIAy3y 3alMCHIBAETCA IIOCAENOBATENBHOCTD CO-
OTBETCTBYIOIIIX' ONEPATOPOB (CM. MEPBYI0 KIAy3y B MOCHeTHEM npu-
Mepe); ecim HEKakKux feifcTeuit BooGme me maxo OpefUPAHEMATEH IpH
BEIIONHEHAN YCNOBUS, TOTHAa B KIAysy, KpoMe YCIOBHA, HHWYEro He
SaIACHIBAETCA (CM. BTOPYIO KIaysy B npuMmepe). Horga se COND me-
IOTb3yeTcsa pajd BEITHCIEHHS KAKOLO-TO 3HAYCHMSA, TO, KK npasuio,
GecCMBICIeHRO 3AMACEIBATS B Rlayse HECKOIBKO BEIPAYKEHHH, HOGKOMb-
Ky SHa9eHHA BCeX WX, KPOMe MOCHeJHET0, HTHOPEDPYIOTCA. Tloromy-To
upn memoxn3oBaEud gysknmmm COND Kak yexosmoro BEIpAKeRNA B’
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Kau[0# KIayse 0OHIYHO yKasmiBaercs TOJIBKO yeiaoBHe W ORHO BEI-
pasKeHwme. .
Ilo3EaKOMEBIIACH €O BchoeHHLIMK QYHEROEAMY, EMEIOMUME II0-
Gounuit ageKT, MH Temeps MOMKeM DPacCMOTpeTh IPHMEp HCIONB30- '
Banna GyExmur PROG. IIpenmonosxaM, 9TO 3HATeHMeM IepeMeHHOM L .
ABIACTCA CHECOK B KDPYTIBIX cKoOKax, m HamzmeM ¢ymrmuio PROG,
KOTOpas «HOepeBOPavUBAaeT» ITOT CHOHCOK, T. €. ilepemmceiBaeT B 00-
DaTHOM IOpAAKe ero dieMeHTH. IlepememHas L ABidercs BHemHeH
II0 OTHOIIEHHWIO K NKAaHHOMY GIOKy.

[PROG (L1 (RL ()) E) . '
[SET Lt .L] i
L[COND ([EMPTY .L1] [RETURN .RL])]
[SET E [1 .L1]]
[SET L1 [REST 1 .L1]]
[SET RL (.E LRL)].
[GO L]]

‘.

. B arom Gnoke BBOAATCA TpE JMOKampHHe mepeMemniie L1, RL u
E, mpuuem RL momyuaer mauansHoe sHadenue (). Iepseiit omeparop
Groxa mpmcBamBaer cmmcoXk L mepememmoit Li; sTo cpmenamo muas TOTO,
4To6bl HE IOPTHTh 3HAYeHHe BHEHIHed NepeMemHoO# L, a m3MeHATDH
TOJIbKO 3HAYeHMe JOKaNBHOHE mepemenmOi L1. Bce mocaenyromue ome-
paTopsl 06pa3ylor IUKI, Ha KayKEOM Imare KOTOPOTO OT CcHHCKa Li
OTHlemJIAeTCHA ero IMePBHIE 2iIeMeHT (caM YJeMEeHT CTAHOBHETCH 3HAYeE-
HUeM OepeMenHOM E,. a «XBocT» CIHCKa — HOBEIM 3HaueHHeM Iepe-
Menno# L1), m 9TOT 5IeMEHT BCTABIAETCA B HYKHOM HOPAMKE B cnAd-
cke RL, rne. mocremeHHO HAKANIMBAETCHA <«IEPEBEPHYTHIAY CITHCOK,
Horma comcox L1 cTameT mycTHIM, TO COINIACHO YCIOBHOMY OIEPaTOPy
mpousoiigeT- BEIX0A W3 6I0Ka cO 3HAYEHWEM, PABHEIM HoCHefiHeMY 3Ha--
ueHuI0 DepeMeHHOH RL. )

B mamHOM mpumMepe mAeETE(UKaTOp L WCOONB30BAICA W KAk MeT-
Ka, § Kak DepeMeHHad. JT0 He omubKa. B mnsHepe mMema mepemen- )
HBIX, IMEeHAa MeTOK M WMEHAa MpOoNefyp MOryT COBIHAJATh, DTO He BhI-
3bIBaeT IYTAHUIHI, IOCKOJNBKY IIO3MIWA, B KOTOPOM HAXOMHATCH HIGH-
TA(HEKAaTOP, OAHOSBHAYHO OUpefenser, Kakod o0LeKT oGosHauem maH-
HBIM HEXeHTHPHKATOPOM.

1.10. Iuxaor

C moMOmpI0 ONHCAHHBIX B OPEABIAYImeM maparpade CpeiCcTB MO~
HO Opramm30BaTh JIo0Lie NIuWKIMYecKne BbigmcaeHusa. OpHaxe A
ynofcTBa HAOWCAHAS OUKIOB B ASEIK BCTPOEHH CHeNUAaNbHLe (YHK-
AU, KOTOPbIe MEl B PacCMOTPEM B 3ToM maparpade.

OXMHE #3 TUNHYHEIX OUKIOB, MCHOAL3YEMBIX B INIPHEPCKEX MpO-
TpaMMax,— 9T0 IHEKJI II0 dIeMeHTaM HEKOTODOTO CIIECKA: OIpefeleH-
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e ey

-

HBIE eHCTBHA [OJIKHH GBITb IOBTODEHH MIA KAJKJOTO BIeMeHTa TaH-
HOTO comeka. IIpEMepom mOmOGHOrO LEKIA MOMET CAYKHTH 3afada
¢IePeBOPAYMBAHUAY CIFCKA, DPACCMOTDPeHHAsA B IpeABILYINEM mapa-
rpade. - : :

BoamosnLii cmoco6 opraEmsammm Taxmx OAKJIOB 3aKII0YaeTCH
B TOM, 9TO OT CINACKA IIOCTeHEHHO OTHICIIAETCS IO OJHOMY dJMeMEHTY
H [ 9TOr0 3JeMeHTA BHIMONHAIOTCA TpeGyeMsle Reiicteug. Ecau cua-
COX sABIAETCA, CKa)keM, 3Ha4YeHHMeM IePeMeHHOHM L, TO cxeMa 95TOro
IMKIAa TaKoBa:

A [COND ([EMPTY .L] [GO B])]
[SET E [1 .L]]
[SET L [REST 1 .L]]
[GO AJ

cee *

3fecs B Hadalde KasxmOTO IMara IEKIA BHIIOTHTIOTCH ONHZA H Te
Ke MeACTBEA: MPOBEPAOTCH, He IyCT MU COECOK L, m, ecim me mycr,
BBINEJACTCA er0 LEPBEIH 3JIEMEHT, KOTODLIf IIPHCBAmBAETCA HEKOTO-
poit mepemenHofi E, a COHCOK U3 OCTANBHEIX DIEMEHTOB JeNAeTCH HO-
BEIM 3HadeHHeM IHepeMénHoid L. Jlns cokpamenns sammen 3To# Tpym-
OBl MefCTBUIl B A3LIK BCTpOeHA -~

Qynxnua FIN: [FIN i i,], SUBR. ’

3HaueHNAME O6OHX apPryMeHTOB NOMIKHLL GBITH WMeHa TIePeMeHHEIX,
OMUCAHHKIX B OfHOM #3 00beMIBOmuX GI0KOB, IpHYEM MepeMeHHAS
I, obazana mMerb 3Hauenme. Eclm uM sBISeTcH HeImyCcTO# COUCOXK,
Toria PYHKOHNA MpUCBaWBaeT MePBHIA SIEMEHT HTOTO CHHCKA mepeMeH-
HO# [y, @ «XBOCT» CIWCKA, T. €. COHCOK M3 OCTANBHHIX DJIEMEHTOB,—
TepeMeHHOH I»; 3Havenue QYHKOAE B HAHHOM CIydae pasro (). Ilpm
n060M ApyroM 3HaueHHm TepeMeHHOM I (oDycToM: cumCKe Wam aro-
MapHOM BhIpajKeHwn) (YHKOHA HUYIero He [eiaeT, ee 3HAUEHHE —
arom T. ‘

TloguepxneM, UTO B3HAYEHEAME APIyMeHTOB ¢yarnmz FIN pomx-
HEI GBITH TPOCTO HMEHA NepPeMeHHBIX, 63 BCARMX upedukcos. B mia-
Hepe, Boo0me, mefCTBYeT HpaBmi0: eClE apryMeHT HEKoTOpo# ¢yHK-
Uuz — 9TO mepeMeHHad, KOTOPoH PyHKIUA GyAeT 4TO-TO NPHCBAMBATE,
TO MMs BTOH HepeMeHHOM yKashiBaeTCH Ges IpedumKcos.

Ucnonssys ¢ysxnuio FIN, ommcamHylo Bhime cXeMy NHKJIA IO

9JIeMeHTaM COECKAa L MokHO YOPOCTHTE:

A [COND ([FIN E L] [GO B])]

[GO A] ’ )
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Hanpmmep, «IepeBepHYTHY CHMCOE, SABJAIOMANRCA 3HAYeHAEM Ie-
peMeHHO# L, MOHO Tak: : ’

[PROG (L1 (RL ()) E)
[SET L1 .L]

A [COND ([FIN E 14] [RETURN .RL])] -
[SET RL (.E LRL)]
[GO A]] ,

Bo MmOrEX cnyuasx eme Gonee ymoGHEIM, wem dyrrmua FIN,
CPeACTBOM I OPraHH3aNUyA IUKIA [0 DAeMeHTAM CITHCKA SBISETCH

Oynxgua LOOP: [LOOP 2 L ey e, ... ], FSUBR, k > 1.

Hepaelit apryMent z sroit QYHEKOAE He BHIYHCIACTCH; OH YKa3eIBaET
HMS ePeMeHHOH, KOTOpasg HIpaeT pDOdb mapaMeTpa NUKIa. DTa Ime-
peMeRmas BBORUTCA Hpu BXofe B (Pymrmuo LOOP m Joxammsyercs
BEyrpu Hee. DymxnuEs melicryer ciemyommM obpasom. Oma BBOJHT
MePEMEHHYI0 Z W BLIYACAAET 3HATEHME BTOPOT0 apryMeHTa, KOTOpOe
RomKHO OBITH HEKOTOPHIM CHHCKOM L. Hanee ¢ymxnoEs mocienosa-
TeJIbHO IPHCBAMBAET IIEPEMEHHOR r DSIEMeHTH cOHCKAa L W i Kask-
MOro TAKOro 3HAUEHNMA IePeMeHHOH z HO OYepefH BhIIHCIAET (POp-

_ Mul e;. 3HaueHHeM (DYHKOUR SBIAETCA B3HAUEHHE (OPMEL ey, BEIUMC-

JIeHHOe Ha IOCHeAHeM mare INUKJIa. Bo3aMokHEO, 4T0 3HavenmeM I GBLn
MyCTO# CHHCOK, TOrJa IUKI He BRIOJHAGTCH, a 3HATCHIEM $yERIIA
asagercs ().

Heicreme ¢ynrrnun LOOP 5KBEBANEHTHO BLITHCICHZIO clexyio-
mero BEIpaKeHHA (a¢ W b — BCHOMOTATeNbHEe NepPeMeHHEIE, EMeHA
KOTODEIX OTIHYHEL OT HA3BAHME NPYIWX IepeMeHHEIX):

[PROG (z a (b ()))
[SET a 1]

A [COND ([FIN z a] [RETURN .b])]
[SET b [DO e; €2 ... eh]] ’
[GO A]]

Hcnoonsaysn d)ymmmo\LOOP, (IePeBEePHYTH» COHCOK L 3103KHO
TaK: . ’

[PROG ((RL ()))

- [LOOP E .L [SET RL (.E L.RL)] .RL]]

Paccmorpum eme omwe mpumep. IlogcauraTs wommuecrBo K arto-
MOB Ha BepXHeM yposHe cuucka L Mosxmo cmenyrommm oGpasom:
[SET K 0]
[LOOP X .L
[COND ([ATOM .X] [SET K [+ .K 1]])]]
B sToM npmMepe smauemme mepemenHoit K yBenmumsaidocs ma 14
¢ momomsio omeparopa [SET K [+ .K 1]]. IlogoGHoe neiicTBme, kak
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U yMeHbIeHne 3HAYeHHA HEKOTODOH mepememmolt ma 1, BCTPEYaeTcA
B IVIPHEPCKAX MPOTPaMMaX KOBONLHO 9acTo, MODTOMY B SISHIK BCTpOe-
as ¢ysxmmm ADD1 m SUBY, KOTOphIe COKpAIAalOT B3al;Ch HTHX
JeHCTBHIA.

®ynrnus ADD1: [ADD1 i], SUBR.

3HaueHmeM apryMenTta ROMKeH OBITH HACHTADHKATOP — UMA CymecT-
ByIOmel MepeMeHHOH, TeKYIUM 3HATEHWEM KOTODOH SBNAETCS THCIO,
QyuKknus ysenmduBaer Ha 1 5T0 3HAYEHWe W MeJaeT HONyderHOe T~
C7T0 HOBLIM 3HAYEHMEM IePeMeHHON, D10 e WmCIo ABISAETCA ¥ 3Ha-
denueM pynrmun. IlpmMepsr:

[DO [SET X 5] (X [ADD1 X] X)] — (56 6)
[DO [SET-X Y] [SET Y —7.4]
[ADD1 X] Y] - —64

B mocnemmeM mnpumepe sHaueRmeM apryMmernta (Qyaroum ADD1
ABIeTCA uWeHTHQUKATODP Y, IODTOMY MeHSeTCH B3HAUECHEe HMEHHO
9T0H MepeMeHHOH, a He mepeMeEHOH X.

®ymxmua SUBL:  [SUBM i], SUBR.

9ta QyEKOuA meficTByeT aHaTOFHuHO dyexnun ADD1, mo TameKO He
YBENUYHBAET, & yMeHbIIAET Ha | BHaUeHHEe MePeMEHHOMH, a

Oysxoun ADD1 n SUB1 HCHONB3YIOTCA I opianuaannn K-
J10B, B KOTODHIX IapaMeTp IMKJIa NPUHEMAeT YACIOBHIe BHAUCHESA, M3~
venAnomuecss ¢ maroM 1 mim —1. HampmMep, muka, mapamerp K xo-
TOpOro MeHseT CBoe 3Ha4YeHme OT | M0 Heroroporo umena N ¢ mra-
rom 1, MoskeT GEITH opraEm3oBam Tak:

[SET K 0]
-A [ADD1 K] .
[COND ([GT K .N] [GO BJ])]

G0 A] - ~ S

ina Goxsmero ymoGcTsa B mammcammm TIONMOGHEIX MUKIOB B ASHIK
BCTpOeHa

Dynaknaua FOR: [FOR z n e e, ... e;], FSUBR, k> 1.

Nepsriit aprymenr z mammo#t (ymEKEm He BEIYECIsOTCH X ABIACTCH
HapaMeTpoM MUKIQ, IOKANH3YeMHIM BHYTpH (PyHKmum. (DyHKIHS BBO-
MAT HEePeMeHHYI ¢ HMOHEM & W BHTACIAET 3HAYCHHEE CBOSTO BTOpO-
T0 apryMmeHTa, KOTOPO® AOJKHO GBITH LeNHM HAM BEIECTBEHHEIM wqu-
croM N. Nanee ¢ymrmus mo odepefn IPACBAWBAET NEDPEMEHHOH =
8HaYeHAA 4, 2, 3 ¥ T, O, E ANA KasKAOrO TAaKOTO 3HAUGHHA TEepeMeH-
HOR Z IOCIEHOBATENBHO BEIYMCIIET dopMur e;. Ilmnx IpeKpamaercs,
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KOrfia ovepefHOe 3HAYeHWE MepeMeHHOH z CTAHOBHTCA CTPOro Goibmre
. uncra N. 3HauenmeM (YHKOUE ABIAETCA 3HAYeHUe BHIPKEHUA ep,
BEIYACJEHHOE HA HOCAefHeM mare mukia. B cayuae N << 1 OUKa He
BLIONHAETCA HE pasy, a 3HadeHmeM (QYHKOWE OOBABIAeTCA MyCTOR
coucox (). ' i
Meiicreue pyrxknmnn FOR 5KBEBANEHTHO BEIYMCIEHHIO Clefylome-
TO BHIpaKeHHA (a ¥ b — BCHOMOTraTeJNhHHIE MepeMeHHbIe):

EPROG ((z 0) a (b ()))
[SET a n]
A [ADD1 z]
[COND ([GT .z .a] [RETURN .b])]
[SET b [DO es ez ... ex]]
[GO A]]

PaccMOTpPAM HECKOIBKO OPEMEPOB MCHONb3oBaHms (ymEKmam FOR.
Caemyoomias rpymma omepaTopoB Bhidmciser ¢axropmaa F memoro
gncaa N:

[SET F 1]

[FOR I .N [SET F.[X .F.I1]1

Hefcrame BeTpoennod ymknmz [MEMB .E .L] (cM. § 1.7) mom-
HO OIcaTh B BHAE CIENYIOMEro 6IoKa:

[PROG () [FOR K [LENGTH .L]
[COND ([EQ [K .L] .E] [RETURN .K])]]]

CDjnmmm FOR, Kax BUAHO W3 ee OHmpexeNeHus, OpeXHA3HAUEHA
7 OPTaHM3aNEM THKIOB, B KOTODHIX HAYANbLHOe 3HAYEGHWE WM ITAT H3-
MeHeHHA IIapaMeTpa OuKXa pasHH 1. Uame BCer0 MMEHHO TaKMe I[HK-
NB B HCIONB3YITCH B IIPHEDPCKHX mporpammax. Ho ecim TpeGyercs
OPraHW30BATH IMKJ, Te BTO He TaK, TOTAA CIAENYeT OTKAsaThCA OT HC-
nonb3oBanma Qymxnmum FOR amGo mpmemocoGHmTHCA K ee ocoGemmoc-
tam. HanpuMep, Beramenuts npomssefieEne P =NX(N+1)X... XM
¢ IOMOMBI0 3TOH (YHKIMA MOJKHO CIEXYIOIEM 00pasoM:

[SET P .N]
[FOR I [— .M .N] [SET P [X .P [+.I .N]11]

B misHepe mMeeTCs eme ABe BCTPOGEHEle (DYHKOWH, TpegHA3HA-

4eHHEIE JUIS OPraHM3aLUE NUKINIECKUX BHIHCIOHAH. .
Oyuxgua WHILE: [WHILE p ej es ... ex], FSUBR, k > 1.
JefictBde 9T0# QYHKUOEE SKBHBAJEHTHO BHIYHCICHWIO

A [COND (p esex... ex [GO A])] .

Takam o6pasom, Pymknua WHILE Beumciser mpefmKaT p H, eciud
€ro 3Ha9eHMEe OTIWYHO OT (), IIOCHEAOBATENHHO BHIUMCIAECT BEIPAKe-
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HUA ¢i. 3aTeM STH JeHCTBEA IOBTOPAOTCA BHOBB, I[mKi Ipexpama-
eTCs, KOTfa 3HAYeHWe NPEIWKATA p CTAHOBHTOS DPAaBEMM (). BHave-
BrReM QYHKOME Beerfa ABIAETCA nycroit coucok ().
Hanpumep, B pesyabrate BHUBCTeHAS
[SET F [SET K 1]]
[WHILE [LE .F .N]
[ADD1 K] [SET F [X .F K]]]

nepeMeHHOE F 6ymer mpHCBOeHO 3HaYeHWe HAaWMEHBIIETo u3 daxro-
puajioB, IPEBOCXOMAMEX 3aAaHHOe Ymeio N,

@ysxmma UNTIL: [UNTIL e ey ... e, p], FSUBR, k > 1.

HeficTBue 370 YHKOUY SKBMBATEHTHO BHYKCICHEIO

A [DO ey es ... ex [COND (p [GO AN]]

CnenoBaTensHo, ()YHKOWS CHagaja BEIUECITET dopMEI e;, a BareM
BEIYMCIAET Opefmkar p. Ecim ero smazemme oramamo or (), To fgam-
HEIe MeHCTBHA TOBTOPAIOTCS BHOBB., B mpoTmBHOM crygae ymrmms
BaKaHymBaeT cBOW0 pabory co sHawemmem (). ’

1.11. ®ynrmua EVAL

ClleAys TPaguOuAM S3HIKA JHACH, IJI3HEDP HMEeT B YHUcie CBOUX
BeTpoenHEIX Qymrmumit ¢ymrnmo EVAL, ¢ TIOMOIIBI0 KOTOPOA MOKHO
BEUHCHAT BEIPAIKEHNS, MOCTPOGHHLIC B IPOIECCe BHIHONHEHHS IIPO-
rpammsl. O6pamenme K »Toff (ymKOomEm nMmeer clefyOmuii Bup:

- [EVAL e].

Qynxnua oTHOCHTCS K Kiacey SUBR, I09TOMY TpH obpaimennm K Heif
LIpeskie BCero BEIYACAAGTCA ee apryMeHT. 3madeHne E 3Toro aprymes-
Ta QYHKNEA paccMATPEBAET Kak MPOCTYIO dopMy (a E obazaHo- ewo
OBITb) 1 BGHITHCHAET ee, OGBABIAA MONYICHHOE BHAYGHEE CBOTM 3HA-
denneM. Takam obpasom, Qymkmma EVAL Briumciser 3HAYeREe 3Ha-
YeHHSA CBOETO apryMeHTa, . . :

Iycrs, ¥ mpumepy, sHauenwmeM HepeMeHHOR X ABIAETCH CIACOR
[+ 2 4], torga mmeem

[EVAL X] — 6

JeiicTBATeNEHO, BHAUeHWEM AapIyMeHTa ABIAETCA CIHCOK [+ 2 4],
BBITUCIEB KOTOPEIR, pyEKnus EVAL n moxygaer wuncio 6.
Brramcnenne BHIDajKeHHS, ABNAIOIIErOCA BEAYCHEEM nepeMeH-
HOM,— JIOBONIEO THNMYHOe IIPHMeHEeHHe ¢ysxmmn EVAL B miamep-
ckpx mporpamMmax. Takme mmpamermms mmbo cTposTCE BO BpeMsa
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BHIONEEHAS OPOTPAMMEIL, MAG0 H3BECTHE! 3apaHee (HPH HANHCAHAE
IPOTPaMMBI), HO MX Helb3s OBLIO BHIYECIATHL PAHBIIE BDPEMeEHN.

Jpyroe upmmemeHme QyEKIHE EVAL — cpasy BEIYECHHTB TOIBKO
9T0 HOCTPOeHHBIe BEIpakenmsa. Hampmmep, ecim TpebyeTca BEIUmCIATE
YC0BHOE BLIpaKeHWe M3 NBYX KiIays, KOTOpHle 3apaHee HEHB3BECTHEL,
HO JIBNAIOTCA 3HAUeHMAMH DepeMeHHHIX X m Y, TO 5T0 MOMHO cfie-
NaTh, BHIYHCIHB BRIPasKeHHE

[EVAL [FORM [COND .X .Y]]]

Ecinm, cramewm, sEauemmeM mepeMenmost X SBNAETCH CHHCOR (() A),
4 3HadeHyeM HepeMeHHOE Y — cnmcox (T B C), To B pesyabraTe BH-
TUCTCHHA YKA3aHHOTO BHIpakeHHA moxyumresa atom C. B camom ge-
e, OpH MAHHLIX 3HAYEHOAX NepeMeHHHX X u Y ¢ymxnmuma FORM
crpout cimeok [COND (() A) (T B C)], xoropmit ¢ymemas EVAL
U BBIIUCISET, IONyIas B pedyasrate arom C. ’

Eme opmn nprmep npumenenms dpymxmmz EVAL. Ilycrs 3magenn-
eM mepeMenHOM L ABIAeTCS HemycToH CIECOK, 3IeMEHTHI KOTOPOTO —
quCHa, W TpebyeTcA BHIYMCIATE CyMMy S 9THX dHcel. Caegyiomue
o6pamenna & Gpysxmomm -+

[+ L] = [+ LL]

He IAfyT HaM HYMKHOH CYMMSI, a OpHBENYT JUIIb K omuGke. [{eicTsa-
TeNLHO, B NEPBOM CIy4ae 3HaTeHHeM AapryMeHTa SBIAETCA CIECOK,
a Tpefyerca UmCIO, BO BTOPOM 3Ke CliyTae B KaUecTBe apryMeHTa 3a-
‘AaHa He mpocTasg (OpMA, a CerMeHTHASA, YTO TAKMKe HEOIONMYCTHMO.
Bo3MOKHEIE BHXOJ — OPraHE30BATH IAKI -

[SET S 0] ,
[LOOP N .L'[SET S [+ .S .N]]] ,

Onmaxo Gomee apdexTnBer WHOH BHIXON: CHAYANa HOCTPOHTH 3aKOH-
HOe» oOpameEwe K QyEROEE caomemma— [+ [y I, ... Im], THE 1; —
qECIa W3 cmmcKa L, a sareM yke BEIYMCIHETH 9TO BEIpaKeHHme, 06pa-
TuBmuch K QyExnmz EVAL. TakmM o6pasoM, Hama safada MoReT
6BITH pemIeHa CIeRYIOMEM 006pasoM:

[SET S [EVAL [FORM [+ LL]]]]

1.12. Onmpenenenue mRoBHX (ymKRmuii

Mo cux mOp MEI pacCMaTPHBAJNE JMIIL-BCTPOGHHbIe (DYHKOEH S3H-
Ka, OPOROIKUM HX H3yveHme W Ioake. Ho CKoMbKo GBI BCTPOEHHEIX
yuxnmit me GELI0 B sABBIKe, B M060i GoMee HIm MeHee CIOMKHOM mpo-
rpaMMe BOBHHKAeT HEOOXOMEMOCTs B HOBHIX (YHKOEAX, KOTOPHIE BEI-
HONHAIT NeUCTBUSA, CHeNHPHIHBIe HMEHHO A 9TOH IPOTPAMMEL
SIspIk momyckaer mcmombzoBamme TaKuX (pyEKOEHR. A 5TOr0 mONDB-
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80BaTeNb [IOJKEH CHAYaja ONMCATH HX, HOCTE 9er0 OH HMeer IpaBo
ofpamarsca K HUM HapaBHEe CO BCTPOEHHBIME (DYHKIUAMH.

Maa ompenenenns HoBokt ymwmmm mymEO 06paTuThCA K BCTpOEH-
Hoit ¢ymxmum DEFINE ®nacca FSUBR, yxasas uwms, mapaMeTpel I
TpaBuia BLIYACHEHAA ONpefenaeMoil Pyarmun: N

[DEFINE frn (LAMBDA var body)]

QDynrgus DEFINE me BHunciaser cBou aprymenTsl. IlepBeiit ee apry-
MeHT — HNeHTHQAKATOP frn — yKasmBaeT mM, KOTOpoe BHIGpPaHO iis
onpefiensieMoll yEKnEn. Bropoii apryMmenT — cmucok (LAMBDA var
body) — masnBaerca onpedessiowum stipaxenuen HyErmunm fn. Ero
mepsbli smemenT LAMBDA YKaselBaeT, 4TO OHpefeddeTca WMEHHO
$yaxnusa, a He IIponenypa HHOTO THIA (CONOCTABETEND -HIH Teope-
Ma), BTOPOHl dleMeHT var oNmCHIBaeT (dopMmanbHEIE) napamerpy ompe-
- RenseMoll Gynknumm, a TpeTmit emenT — mpoctag gopma body — mash-
BAETCA 7ea0M QYHKOWA fn W ONECHIBAET AITOPHTM e BBIYHCIEHHAA,

B pesyasrare BrmonEeEma $ymkmmm DEFINE BHIpabaTEiBaeTCH
3Havenne fn. OfEaKo IMaBHOe B paloTe mamHO# (yEKROEE 3aKmIOga-
ercsa B ee noGounoM addexte — B TOM, UTO OHA BBOJIUT B IIPOrpaMMy
HOBYI0 (PYHKIZIO ¢ yKA3AHHHIM EMeHEM m OIpeneNANNIAM BLHPAKEHN-
€M, K KOTODO# Temeph MO;KHO 06paIMaThcs ms M0G0 TOTKH mporpaM-
MBL. (OTMeTHM, 9TO eCIHM HMS HOBOH GyEKOEA coBmamaer ¢ mMemeM
JApYroil HpOmeAypH WA ¢ EMeHeM KOHCTAHTEHL, TO 9Ta OpONeAypa @i
HKOHCTAHTA ABTOMATHYECKN YHHYTOMKAETCA.)

Obpamenze K moBo#t PyEKIEE BalMCHIBAGTCA IO TeM jKe IpaBh-
J1aM, 9T0 | ofpameEHEs K BCTPOeHHEIM (PyBRIEAM:

Ifn a1 e ... 4] wnm (fn aq ay ... ag),

TRe fn —uMa $yBEKIUA, oupefeneHHOM HOJB30BaTeNeN, & @; — apry-
MeHTH ((aKTHIecKme mapaMerpsr), mpum KOTOPHIX (PYHKIHEA KOMKHA
OHTL BEYACIEHA. ’

CKONBKO APIyMeHTOB MOMKHO 3afaBaTh npu ofpameHnn K QyHEK-
UK frn, KaKue OTPAHMYEHNA HA HAX HAKIANHIBAIOTCH — BCE DTO OI-
DeflensieTcst JNIeMEHTOM Var W3 ONpPeReNAION[Er0 BHIPAYKEHMS JaHHOK
<pyrrnun. CHHTAKCHYeCKA var MoeT GHITH ANeHTAQIKATOPOM, #-Ie-
PeMeHROH WI¥ COECKOM, COCTABIEHHHIM T3 HACHTH(PUKATOPOB B %-Ie-
DeMeHHEIX. . ) -

Ecan var — AAeATAYEKATOD, TOTHA 5TO HMA eIHHCTBEHHOIO (dop- .
MalbHOTo) mapaMerpa Gymkmum B pammom caysae PyrKOIIE MOK-
Ho ofpamarsesi ¢ MOGHIM YHCIOM apryMeHTOB, KOTOpEIe MOTyT GHITH
KaR HPOCTEIMH, TaK W CerMeHTHEIMEm (opMaMz. Bo Bpema Brrumcie-
HuA ofpameHus K QYEKOEE Bce aTm aprymesnTs! GYyAYT moclemoBa-
TEILHO BHITHCIECHB M W3 MX 3HAUEHEH Gymer cocrasnem L-cmmcok, wo-
TOPHE CcTaHeT 3HAYCHHEM 5TOTO eNAHCTBEHHOTO mapaMeTpa (pyHRIHM.
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Ecnn var — upeHTH(AKATOD, IOMEYeHHEIH HOpePHKCOM «%», TOI-
Jia 9TOT HAeHTE(PHUKATOD TaKKe SABIAETCA HMEHEM eIXHCTBEHHOTO Ta-
pamerpa QyEKOuu m mpum ofpamenyy K GYHKIEE MOMKHO Taxe 3afia-
BaTh J060e KOMMIECTBO apryMentoB. OHAKO B NAHHOM CIydae ap-
TYMeHTHl MOTyT OBITh JIOGHIME BHIDAsKEHWAMH, IOCKONLKY OHHE He
BEITHCIAIOTCA: OpK ofpamenny XK QYHKOUE ee IapaMeTpy HpHECBaHBa-
eTcss L-CIHCOK, COCTABIEHHEIA W3 HEBHIYMCIEHHEIX aprymMenTos.

W, BakoHeN, var MOKeT HMeTb BUX (V1 Uy ... Ux), k=0, rme
v; — mu6o mpocTo uAeHTHQHUKATOPHl, MHGO HIeHTHPUKATOPE], ITOMe-
9YeHHble 3Be3[0UKOH. ¥V Taxoi (YyHKOUM POBHO %k mapaMeTpoB, X HMe-
Ha — AReHTHPEKATOPH v; (6e3 3Be3f0UeK), n mpu obpamenun K PyHK-

'IUM HYKHO YKa3hlBaTh POBHO k aprymentoB. Horma serumcasercs

|

ofpameHne K (QYHKOEE, i-My IapaMeTpy IPHCBAaHBAeTCA MHGO 3Hade-
HEe i-TO apryMeHTa (OH ROJUKeH ObITH mpocrToi ¢opmoit), ecnn v; He
ImOoMedUeH 3Be3fi0UKOH, ambo cam - apryment (io6oe BrIpakenme)
B TOM BHAe, KaK OH 3aJlaH B O0pAINeHHAH, eCIK v; IOMEdeH.

OGpamernze K (yHKOUW, OMpeTeleHHOM IIONB3OBATENEM, BHIYHC-
nNgeTca clegylomuM obpasom. -CHauala, eclE HYKHO, BEIIHCIANTCA
apryMeHTHl (BCe HIIE TOJBKO 9acTh #X), 3aflaHHEIe B OGpameHnH. 3a-
TeM BBONATCA HapaMeTPhl (YHKOWM, W UM HOPUCBAMBAIOTCA YKA3aH-
HBIM BbINle O0GPasoM COOTBETCTBYIOIIME 3HAYHHA, MOCTE 9ero BHITH-

- casercs Teno QymEKgum. IlapaveTps (YHKIAE TOKATU3YIOTCA B ee

Telle, Tle OHA PAacCMAaTPHBAIOTCH KaK oOBI4HbIe MepeMeHHEBIe, Pesyib-
TAT BHMECAEHHA Tela (yEKnmm O06DBABIAETCA BHAUEHMEM NAHHOIO
obpamenns K QYHKIHHA,

. OnpefensemMble (PYHKOEEM MOTYT GBITH DeKYpCHBHLIME, HuKaKux
OrpaHdYeHUil Ha PeKypCHE B INIPHepe HeT. B wacTHOCTH, AOIyCKaeT-
¢ KOCBeHHaA PeKypcHd, Korja ogHa (PyHKINmA ofpamaercs K Apyroir,
a Ta ofpamaerca (HemoCpeZCTBERHO HJIM KOCBEHHO) K mepsoit. IIpm
5TOM paspemieHo B Telle Jioboif ompemenseMoit pymkmunm F ykasssaTh
ofpamenns K IIOKA eme He ONpeleNeHHEIM (QYHKOEAM (He Ompese-
MeHHEIM B MoMeHT BHumcienns (ymknmm DEFINE, xoropas BBOZHT
B mporpammy ¢yeknmio F). Ho, ecrecTBeHHO, K MOMEHTY BEIIECIE-
HEA mepBoro ofpamenus K Qymrmur F Bce Takme PYyHKIEA HOIKHEBE
GBITH ysie OmpeReNeHEL.

PaccMOTPAM OTHICAHHEIE BEIIIE IIPaBHIA onpep;enemm $yarnmi
BHITHCIEHAS O0pameHHit X HAM Ha KOHKPeTHHIX HpPHMepax.
B pesynsraTe BEMHCIEHAA BHPAsKEHENS

[DEFINE IF (LAMBDA (P #E1 %E2)
[COND (.P’[EVAL .E1]) (T [EVAL .E2])])]

Gynmer ompeneneHa ymEkmusa ¢ mMeHeM IF, meiicTBHe KOTOpo#l aHajo-
rogE0 BeIamciennio Komcrpykmumm if P then E1 else E2 sasmika axn-
ron-60. B 9aCTHOCTH, AHAJNOTHs PACHPOCTPAHAETCA H HA TO, UTO H2
meyx BelpaskeHE# E1 m E2 prrumcasTeca Bcerga Oymer fwms omHO.
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HampnMep, TpHE 3madcHNM mepeMenHoi W, paBHOM (A), obpamenne
[IF [EMPTY .W] [SET X A] [SET Y B]]

BEMTHCIAETCA CAeAYOMEM o06pazoM. IIOCKONGKY IepBEIH mapameTp
$yuxgun IF He DoMedeH, IepBHIA apryMeHT BEIYMCIAGTCA; BTOPOH
JKe ¥ TpeTHH IapaMeTpPEl IOMEUEHEH!, MOSTOMY [ABa APYTAX apryMeHTa
He BHIHCEAOTCA. ClefoBaTelbHO, IapaMeTpPaM -OPHACBAWBAIOTCA Ta-
®me sHaweHms: P:= (), Bi:= [SET X A], E2:= [SET Y B]. Temeps:
BEIUHCHAAeTCA Tedo QyErmum IF, 1. e. ycuoBHOe BhIpakeHwme. Tak Kak
3HaueHde HepeMeHHOH P paBHO (), B YCIOBHOM BEIDaJKEHMM BEITHC-
J1deTCA BRIDAsKeHHe W3 BTOPOH Kaayswl, T. e. BeIpaskeHme [EVAL .E2].
Brrumciennme ero CBORHTCA K BhIUmcHeHHmI0 BeipaskeHna .[SET Y B].
Takum obpasoM, mepeMeHHo# Y mpmcBawBaeTCs 3HadeHHme B, a 3Ha-
genmeM Tena ¢pyaxmum IF cramoBumTes atoM B. OroT sKe aToM ABIA-
eTcA W 3HaYeHMeM yKasaHHOTO ofpamenma K ¢yHKOmu IF.

HamHEii mpEMep NOKA3hBAeT, Kakme MapaMeTpsl ONpefeldfeMbIX
YHKIEA clefyeT MeTHTh 3Be3NOUKOH, a KaKme — Hel. Ecim HeKoTo-
.PHle apryMeHTH yHKOuE BooGm{e He HOIIKHBI BHIYMCAATHCA JuGO OHH
OYLYT BEIYACHATHCA, HO TONHKO BO BPeMA BEIIHCIeHHA Tela (yHKIHH,
TOTfia COOTBETCTBYIINME MapaMeTpsl HeoOxommmo momermts. Ecnm ke
8 Teae YHKOWH OMKHEI HCHONB30BATHCA 3HATEHHS aprymenws, TOI-
Ja COOTBETCTBYIOMUe IApaMeTpsl He METATCA.

B ciegyomem mpmmepe ompefensercA (yHKIEA, oﬁpamamea R
KOTOPOH MOJKHO C JMIOOKHM KOJIW9eCTBOM apryMeHTOB, Ipm4eM mpm 00-
PalieHAN BCe BTH APTYMEHTH! BHIUECIAIOTCA.

[DEFINE CA (LAMBDA N
[/ [EVAL [FORM [+ LN]]] [LENGTH N]})]

Jlanras QyEKOWA TOACYNTHBAeT CpefHee apudMeTHIeCKOe (JHCIO-
BHIX). 3HAUeHMH CBOHX apryMenTtoB. IlycTs, Hampumep, sHadeHmeM ITe-
pemenHO# X ABnseTcd w#cIo 5.8, Torma obpamenne

[CA 6 X [+ X 22]]

BHITUCAAETCA TaK. ITOCKOJNBKY B OIpefeNdiomeM BEIPajKeHHH HaHHOR
$yHKOUE B KavecTBe ONMCAHAS ITAPAMETPOB YKA3aH HAEHTH(HUKATOD
N, To 5To 03Hawaer, WTO BCe APTYMeHTH, YKa3aHHEe B 00pamIeHmi,
BBEITUCAAIOTCA X 9TO W3 ¥X 3HAUCHHA COCTABAAETCA CHOMCOK, KOTOPHIA
wpucsaunBaerca mapamerpy N: N:= (6 5.8 8.0). Mlamee Brrumcasercd -
Teno pymxnmm CA — obpamenne x (QyHEKOUE ReleHHs, MePBHIH apry-
MeHT KOTODBIA HAXOAUT cyMMmy umcea cmmcka N (cm. § 1.11), a BTo-
poit — ofmiee KoMmgecTBO DTHX 9ncel. TaxuMm o06pasoM, sHageEHmEeM
¢$ymrnur CA ABusercs dacTHOe oT AexeHns 19.8 ®a 3, 1. e. wmciao 6.6.
OTMeTEM, 4TO B OOmeM clyuae MpaBWia A3HKA He HAKIAZIBAIOT
OrpaHWYeHul Ha 3HAYCHAA APIyMeHTOB ompeneiAéMux Qyskmmi. Of-
HAKO QJIrOpPHTMEl BHIIHCACHAS dTHX QYHKOEA OOHYHO OrpaHHIABAIOT
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'00acTh HOMyCTHMEIX 3HaYeHMmE aprymenToB. Tak, sEadeHEAME apry-
MeETOB QyEKmEE CA MOryr GbITh TONBKO 9mcaa. ITogoGHOTO poxma or-
PaHAYeHAA HUKAK He (UKCHDYIOTCA B INYHEPCKEX IPOTPAMMAX; IOM-
HATH O HAX ¥ NPUAEPRUBATHCA HX 00A3aH CaM HONB3OBATENb, ©CIH
OH He X04eT, 47005l BErYMCHeHHe (QYHKOUM TpHBeIo K OMUGKe.

[Ipmmepom QyRKONA ¢ TPOMBBOJIBHEIM WHCIOM apryMeHTOB, KOTO-
PHie 3apaHee He BHITHCJIAIOTCH, MOMET CIYKHTH CIOTYIOMAA PyHKIHA
OR1, neficTBEe KOTOPOH SKBEBATEHTHO BEIYHCHCHHIIO BCTpPOeHHOR (yHK-
our OR:

[DEFINE OR! (LAMBDA #DIS [PROG (D)
A [COND ([FIN D DIS] ())
([EVAL .D])
(T [GQ A])IDI

Hanpnmep, o6pamenne
[ORt [ATOM .X] [EQ .X (A)]]

opu 3HaweHNHM (A) y mepeMenmo# X BHIUACHAETCA Tak. ITapamerp
¢ysxouz OR1 momeuen, II09TOMY €My IPMCBAamBAaEeTCA CHOHCOK M3 He-
BEMMCHeHHBIX apryMentoB: DIS:= ([ATOM .X] [EQ .X (A)]). Mamee
BBIUMCISAETCS TeI0 ¢yrrmum ORY, 1. e. Pyrrmma PROG, koTopas BBO-
AT emie OfHY TepeMeHHYID D W OpraEm3yeT HEUKI TO dIeMeHTaM
coucka DIS. Ha mepsom mare nwkna mepeMemmas D nojxydJaer .3Ha-
uenme [ATOM X], a nepememmas DIS — smawemme ([EQ .X (A)D,
mocte wero peramcagercss [EVAL .D], 1. e. [ATOM .X]. Ilockoasxy
ara (opMa HMeeT BHAYeHWE OMKBY, BHIIOIHAETCH omepaTop Iepe-
XO0fa W3 TpeThed KIAayssl YCNOBHOTO BhIpasKemumsa. Ha sropom mare
nukna mepeMeEHas D monywaer smauemme [EQ X (A)], a smauemmem
mepemermo#t DIS cramosures mycroit cmmcox (). Beramcmemme opMss
[EVAL .D] B sror pas ceogures ¥ Berumcaenmio [EQ X (A)], aro pma-
er sHaTeHue T, mosromy merumcnenue Pynrmun COND m, crefobarens-
HO, ¢pyrrnur PROG sarkamamBaeTcs ¢ 5THM 3HAYeHHEM. Temeps yHWY-
TOKAeTCA Kak TepeMenHad D ms rema ¢ymemmm PROG, tak m mapa-
merp DIS, m smauemmem Bcero oGpamenms K Pymrmma OR1 oObss-
ngerca atroMm T.
lpusenem Tare mpumep pexypcusHOH PyEKIAME:

[DEFINE NA (LAMBDA (L) [COND
([ATOM .L] 1)
([OR [VAR .L] [EMPTY .L]] 0)
(T [+ [NA [1.L]] [NA [REST 1 .L]]])])]

9Ta QYHKOWA ONpeNesieT, CKONLKO ATOMOB BXOLHUT (ma Bcex ypos-
EAX) B BEIpaKeHue L. Ecam L — atoM, To 8HavenueM pynrmunm 06Ba8-
asercs 1. Ecam L — umHee aToMapHOe BHIPAsKeHHe MM IIYCTOH CHnCOK,
To 3HaueHme ¢ymxmmm pasEo 0. MHaue L ABIAeTCA HeIyCTHIM cnmc-
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KOM, I B 3T0M ciydae pymxmus NA PEKYDCUBHO HpAMEHAETCA K mep-
BOMY 3lleMeHTY cmucka L, wrobsr OUPEReNNTh CKOJBKO ATOMOB BXO-
AUT B STOT BNEMEHT, M K (XBOCTY» CIIHCKA L, aro6er mogcunrats wyme~
J0 aTOMOB B 3TOH wacTm cmmcxa. Barem TONyYeHHbIe UHCAA CKIAMH~

BawTcsd, 9T0 M AaeT ofImee KoImdecTBo aTOMOB, BXOAAIAX B BeCh CIIH~-
cox L. Hampumep:

[NA (A (B 2 (C)) #70)] —~ 5

1.13. Ilporpamma

IIporpamMma ma IIdHepe mpeAcTasisgeT coGoit TOCHeR0BATEILHOCTE
BEIPAJKeHHH (TOUHee, MPOCTEIX 'q)opM). 3TH BRIpaMeHns OpAHATO Ha-~
SBIBATD GLLPAKEHUAMU 6EPTHEZ0 YPoens npozpammdi, 9TOGK OTAMIATE.
HX OT MOABLIPasKeHHH, M3 KOTOPIX OHE COCTOAT. BroimonmnTs mporpam-
My — 3T0 3HAUAT WOCHEHOBATENBHO BRMHUCIATS BEHIPAKEHNAST €€ BepX--
HETo ypOoBHA. -

Boixtee TouHO, BEMHECIeHmE TPOTPAMMEI HPOMCXORAT TaX., CUMTEI-
BAeTCA ee IMepBOe BEIpasKeHMe, M OHO nesaraerca Ha AUIIY (upm pa-
Gote ¢ musmep-cmeTemod B TAKeTHOM pe:KUMe) WX Ha BKpaHe Tep~
MpHaNa (B AMaJOTOBOM PexuMe). 3aTeM 9T BHIpastenme BEIYHCIAETOA,
Honyuennoe smawemme Tawme BeiBopmTcA Ha AIIIY wim TepMAHAJ.
HManee Bce sTu ‘meficteums TOBTOPAIOTCA HO OTHOIEHUIO KO BTODOMY,
TDETBEMY H OCTaJIBHLIM BHIPA’KEHUIM BEPXHETO YPOBHA IPOTpPAaMMbL.
Iocxte suramenerus mocmemmero BEIPA/KeHUA BHINONHEHHE NPOTPAMMEL
OpeKpamaercs. '

Hanpumep, mpu Berumcaenmm TPOTPAMMEL, COCTOAMER w3 BEIpa~
eHITH

[REST { (A B C)]
[DEFINE NATOM (LAMBDA (X) [NOT [ATOM X] DI
[NATOM 5] -

Gymer mamewartamo clenyiomee:;

[REST 1 (A B C)]

(B €)

[DEFINE NATOM (LAMBDA (X) [NOT [ATOM .X]])]
NATOM

[NATOM «5]

()

W3 xaxmx Bhipaskenmit cocTaBmsT OPOTPaMMYy — 3T0 PelTaeT mONb~
30BaTeNs, HO OGHITHO CTPYKTYpa IJISHEPCKOR MPOrpaMMHI TakKoBa. CHa-
Hala BLINUCHIBAIOTCA o0pamenus K ¢yErnur DEFINE — OIpefietaoT-
cs HoBble yHKIWE, HeoGxommMEle AN PemIeH¥s 3afauMd, IMOCTaBJICH-
HOR mepeX mporpaMMoi, a satem BBRIIACHIBASTCA OAHO WM HECKOJIBKO-

.o6pamenmii ¥ orEM dyaxnuaM. Bomee TOro, B IpOrpaMme, Kag
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TIPaBHIIO, BHITENAETCA OFHA (PYHKIES, KOTOPAs HASHBAeTCA OCHOBHOM
(mnm raaBHOM, Bexymelt) m KoTopas pemaer Bcio sajady. Ocrampmble
ske (DYHKIUE SBIAIOTCA BCIOMOTATEILHBIMH, OHH PEITalOT KaKHE-TO
TIOfBaladd ¥ HMCHOJL3YIOTCS OCHOBHOM (ymKmmed. B KoHme mporpam-
MH B TAKOM CIy9ae.CTABHTCA OfHO ofpameHHme K ee OCHOBHOM (yHK-
IuE, B KAYecTBe APTyMeHTOB A KOTOPOH B3ajaloTcsA HCXONHBIe KaH-
HEle DPOTPaMMBbL

B KauecTBe HeGOIBIIOT0 HmpuMepa INIPHEPCKOH IpOrpaMMsl pac-
CMOTDEM IporpamMmy, Kotopas mpeoGpasyer 3alluck apH(MeTHIECKHX
BEIpaskeHnit 3 nuEKcHOA (PopMsl B TMpeduEKCHYI. Vnpurcras ¢op-
Ma sammed — 310 0OBIHas gopma sammcm HopMyld, KOrja 3HAK Ome-
pamuu pasMemaercs Mex[y OmepamiaMu: 4y zXy+zXwXv
B mpeduKcHOi ke 3amMCH 3HAK ONEPAIEH CTABUTCA IEPef OmEPaHAA-
ME; HampEMep, yKasaHHsIe BHIe (POPMYJIH 3amHCHIBAIOICA B IIpe-
.purcmoit dopme Tax: (+ = ¥), (+ (X z ¥) (X z(X w v))). Hpe-
uxcras gopma 3amumcH apuMeTATECKAX BEIpaskeHni Golmee ymoGHa
Zas o6paGoTKm, mMO3TOMY TacTO 10 00paGOTKE BEIpAKeHHH HX 1peod-

v

pasyloT W3 NPEBLHIYHON WHPUKCHOA (GOPME! B npefurcEyo. VIMeHHO -

5Ta 3ajava IepeBofia HAc W OyfeT HATEpecOBaTh, MpUTIEM AXs IPOCTO-
TH MBI PAacCMATpUBaeM Npeo0pasoBaHHe HE a10661X  apurMeTHICCKHEX
BHIp@KeHHI, a TOABKO TeX, KOTOPHE 'COJePHKAT IepeMeHHEIe, COefH-
HeHHEIE 3HaKamu -+ 7 X. v

Ha3zoBeM YCIOBHO TAKEE BEIPAYKEHHA «MHEOTOWIeHaMm». Boxee 104-
HO WX MOKHO OIpeXeluTh Tak. «IlepeMeHHag» — 3TO0 0ol mIsHEpP-
CcKmii INeHTH(AKATOD, (OXHOTIEHY — ITO amGo omHA mepeMeHHaA, fim-
60 IOCIeOBATEIBHOCTh IEPEMEHHEIX, - COCNMHEHHBIX SHAKOM X, a
«MHOTOYIJIeH» — 3T0 L-COHCOK W3 OJHOTO OAHOYWIEHA HIH M3 HECKOJb-
HUX ONHOWIGHOB, COeJWHEHHHX 3HaKOM . IIpmMepEr TaKEX MHOTO-
qNIeHOB:

X) K+YXZ XXY+ZXWXY)

Jins pemienns HOCTABIEHHOH 8af{aTy ME! BBeeM TPH HOBBIX pyHK-
qun: ocHoprylo $ymxnmio TRANSL m gBe BCIOMOraTelbHEIE pyEKROHEA
MONO =z POLY. ' :

Oynrnua -MONO oT opmoro apryMesTa pemaeTr TaKyo 3ajady:

oHa mpeobpasyer ofHOWIeH M (TOuHee, OAROTIEH, 3aKII09CHHEIA B -

cxofku) w3 mEQEKCHOE GopMsl B HpeduUKCHYIO. Eciaz. M — COHCOK H3
OJIHOH IepeMeEROH, Torfa YHKIOAA B KATeCTBO CBOETO 3HATCHMA BRI~
eT 9Ty Ke mepeMeHHyW, HO Gea ckoGox. Mnage M mMeer BHA (z X y),
THe z — IepeMeHHasd, a y — OfHOwIeH. B pammOM cilydae dyEROAS
B KadecTBe OTBETA BBIaeT CIHCOK (X zg), re § — npeduKCHAA
opma sammcn OFHOWIEHA y, NOTYIeHHASA B Pe3YIbTATe PEKYPCHUBHOTO
npumenernus yrknmm MONO.

Onpenenenre ¢ysxqur MONO — sT0 mepBoe BEIpaieHHe Hamie
TIPOTPaMMEL: N

0

r’

.




[DEFINE MONO (LAMBDA (M) -
[COND ([EQ [LENGTH .M] 1] [1 .M])
(T (X [1.M] [MONO [REST 2 M]])])]

BropeiM BBIDajKEHMEM HPOTPAMMBI SBISETCA oupenenenne HYHKR—
gur POLY or ofHOro aprymenTa — MHOrowIena P:

[DEFINE POLY (LAMBDA (P) [PROG (K)
[SET K [MEMB + .P]] ‘ -
[COND ([NOT K] [RETURN [MONO .P]])]
(+ [MONO [HEAD [— X 1] .P]]

[POLY [REST .K .P]])])]

MlanEaa ¢ynxmus mpeoGpasyer mEpEECHYIO dopmy samucm MmO~
rounera P & mpedukcmymo. [lns sToro (ymKmmA mpemmge Bcero ompe-
AejiAet, ecTh a# B P xora 6l ofun 3Hak +. Ecam Her, Torga P apia-
CTCA OAHOWIEHOM, M09ToMy (pyEknua POLY mpmMeBser HEMY PYHK-
nuio MONO # ¢ ee sHauYeHAWeM 3aKaHYWBAET CBOIO pabory. Nnaue sHa-
UeHHe IepeMeHHOH K yKasriBaer EOMep mepBoro atoMa -+ B cmmcke P.
OTOT 3HaK JENUT MHOTOWIEH Ha fiBe JACTH: CIeBA OT HEF0 HAXORHTCSL
OJIHOWIeH, CIHpaBa — MHOTOWIeH. OGe 3TE wacTHm npeobpasyores B
npedukcay0 GopMy, AL Uero K MHOINOWIEHY PeKyPCEBHO IpHMeHs~
erca (ymkgua POLY, a opaowneny — ¢pymkoua MONO. Jlanee m3
8HAKA - ¥ IONYYeHHHIX DE3YNBTATOB COCTABIAETCHA CHOMCOK C KpYT-
ALIMA CKOOKAMH, KOTOPHIN W MpeAcTaBIfeT coboit upedukcryo dopmy
8alUCH MCXOJHOTO MHOrowleHa P. 9TOT cOmcoK 0GBABIAETCH 3HA-
gerneM pymxomu POLY.

QOysruma POLY ¢axruueckn DOLHOCTRI0 pemmaeT HAMY 3a4aTy
33 OTHEM HCKIIOYEHHEM: eClIH HMCXONHEIA MHOTOWIEH SBISAETCH CIUC-
KOM U3 OJHO# IepeMmeHHOH, cKasxeM (X), To QyEKOMA BHIaeT B Ka-
TecTBe orBera He (X), a mpoero X. Urobm ycrpammTh 310T medbexr,
MBI BBOJUM eme OfHY (pyErmmio TRANSL, KoTopas m OyfeT riaasHOE
dymxmueir mporpammer. Ompefiesenne GaEHEOM QyERIED — 3T0 TpeTHe
BBIpa;KGHUE IIPOIPAMMBI -

- [DEFINE TRANSL (LAMBDA (L)
[COND ([EQ [LENGTH .L] 1} .L)
(T [POLY .L])])]

YKazaHHEe TPH BHIPQKEHHA COCTABIAIOT, MOMHO CKABATh, OMECA~
ane mporpamMsl. Temeps, uT06hl OPUMEHATS IIPOTPAMMY K KAKEM-TO
HCXOZAHBIM NAHHEIM, HAl0 BCTABHETH B IPOTPAMMY eINe OIHO BhIpasKe-
Hue — ofpamenne k¥ Qynxmum TRANSL, 3amas B KagecTBe aprymMesTa
TOT MHOTOWIeH, KOTOPEIA MBI XOTHM mpeoGpasoBars. Tak:

[TRANSL XXY+ZXWXV+U)]

B pesynbrate BhIumcieHms 3T0ro BHIDAKEHHS MBI NOAYIEM QTBET
(+ XXY) (+ (X2 (XWV)U))
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asIx QyEKIZA.

1.14. llepemenHble W KOHCTAHTHI

Jlio6as mcmoms3yeMad B OporpaMme LepeMeHHAas ROIUKHA OHITH
onmcana. Ilepemermbie ommcsiBaiorea B Gunounoit ¢pymkmmzm PROG, B
dyermuax LOOP m FOR, ® oupefensgeMsix yHKOUAX @ B paAfe APY-
THX TpOMeAyp A3bIKa, KoTopsle GyAyT paccMoTpeHst modmke. Hasxpas
HDepeMeHHAsA JIOKQIH3yeTcs B Texe T0# (yHKOMH, B KOTOPOH OHA ONE-
CcaHa, T. €. IepeMeHHAA CYMeCTBYET TOJLKO BO BDeMA BEIIACHEHIS
9T0# (YHKIVE W He CymecTByeT BHO ee.

Kax ye GHLIO CKa3aHO, MMEHAME IePeMEHHEIX MOryT OBITH TOJE-
Ko mueRTH(EKATOPH. B s3biKe paspemmaeTca COBIAfleHEe HMEH Hepe-

 MEHHEIX ¢ UMeHAMH NpOHefyp, KOHCTAHT u Metok. Jliofas cymec-

ByIOImas IepeMeHHAsZ MOMET KaK HMeTh 3HavUeHHe, TaK U He HMeTh
ero. BHaTeHHmeM MepeMeHHOH MosKeT GhITh m06oe BrIpamenue. Ecam
mepeMeEHAA He WMeeT 3HAUeHHA, TO BOBMOKHHI OTDAHMTCHHS Ha ee
6ynymee sHaueHue, o e GymeT pacckasamo B T 5. IToxa Ml me 0y-
JleM YIHTHIBATh HTH OTPaHAICHMAS.

B nwo6oit GyHEEDUE FOMyCKaeTCA MCHONL30BAHHE KaK ee JIOKAIb-
HEIX HEPeMeHHEIX, TAK M BHeINHEX II0. OTHONISHWIO K Hel HepeMeH-

HbIX. IMeHa JOKAlNbHLIX W BHEIIHEX TEPEMeHHBIX MOTYT COBI3JaTh.

B TakoM cIygae HpENIOYTeRHe OTAAeTcs IepeMeHHOH, ONECAHHOHE B
Gumkafimelt m3 aKTHBHEIX (BHITHCAGHHe KOTODHIX eIe He OKOHTEeHO)
o6bemomux oponefyp. CirefoBaTeNbHO, ecin B mponefype F mcmoas-
3yerca mepeMeRHas X # OHa ommcana B F, o B F mcmomsayercs ee
aoranpaas mepemerHasa X. Ho ecan X me onmcana 8 F, TorAa Geperca
HepeMeHHAs C 9THM HMeHeM u3 Tpomefyps G, KoTepas Bh3Bala Ipo-
neaypy F. Ecnm nepemennas X He ommcaEa u B G, TOra paccMarpn-
BaeTcs MpOHeRypa, BrsBasmas mponenypy G, T2 »

Takoe IPAaBHIO HASHBAETCA HPABHIOM OJukaMUUECKOL udenrugu-~
®ayuu nepemennuix, TAK KaK CMEICH HePeMeHHHIX ONpefelsieTcd Am-

‘'HAMZKON BHIMONHEHHS IPOrPAMMEI M MOJKeT MEHATHCA B 3aBHCAMO-.

CTH OT TOTO, II0 KAKOMY TYTHE HAeT BEYMCJIeHNE IPOTPaMMEL B camom
nexe, mpomexypa F Mosxer GHITh BhI3BaHA K3 PA3HBIX IPONEAYp: B Of-
HOM CIydae, CKayteM,us mpomenypst Gi, a B ApyroM — u3 G2. Toaro-
My B IepBOM ciydae IOR HepeMemHo# X, HCHONb3YeMOH, HO He OMI-
cammoir B F, mommMaerca mepeMeHHas u3 G1, a BO BTODOM — H3 G2.

B npepeigymux maparpadiax ysxe OBl paccMOTpeH PAR BCTPOEH-
mpx Qymxmuit asska (SET, FIN, ADD1 = SUB{), mcnoap3yeMsrx mpE
paGore ¢ mepeMemEsIME, Cefizac MBI omummeM emle HECKONBKO noxo6-

-

®ynxmas BOUND: [BOUND ], SUBR.

910 — PYHKOAA-IPENAKAT, KOTOpas MO3BOIAET y3HATH, ONHCAHA JA B
ofEOR W3 00HeMIIOIMUX NPOIeRyp DepeMeHHAA ¢ HMeHeM I. Ecaxz onm=
cama, To 3Hauenne (pyExmum pasro T, He ommcaHA — ().
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Hanpmmep, ecnn caegyomuit 610k

[PROG (X (Y X)) 3
([BOUND Y] [BOUND .Y] [BOUND Z])]

#ABIACTCS BHIDAKEHIEM BEPXHEr0 YPOBHA IPOTPAMMEL, TO er0 BEMH-
cueHme maer pesymsrar (T T ()).

Oynxnma HASVAL: [HASVAL i], SUBR.

-3HaveHmEM apryMeHTa 5TOH dyEROEA-TIpefEKaTa momxno Seirs BMsa
ONVCAHHOA MepeMenHo#. Ecau B texymuit mMomenTt HasHAA NEepeMeH-
Has EMeeT KaKoe-1uGo 3HaUeHUe, TO (PYHKIHESA B KAYeCTBe CBOGTO 3Ha-
7eHAsl Bhflaer arom T, a ecim me HMeeT — MyCTOi comcoK ().

Hampumep, ecny ¢ynrmus F ompegenema cleRynomuM obpasom:

[DEFINE'F (LAMBDA (X) [PROG (Y (Z Y))
([HASVAL X] [HASVAL Z] [HASVAL .Z])])]

Toria smadeHmeM Brpamenus [F 5] Gymer cmucox (T T ).
Qynxnua UNASSIGN: [UNASSIGN i], SUBR.

3HaueHNEM apryMenTa NaHHOM QyHKOEE TakKe NOMKHO 6HITH WMm
ONUCAHHOH NepeMeHHOH, DYHKIHA «OTHOMaeT» S8HAYEHWE y 9TOH me-
PEMEeHHOH, T. e, mOCIe BEYACACHER dymEnun y nepeMennoit me Gynmer
HHOKAKOTO0 3HA4YeHHUSA., 3HAUeHHE CaMoit tbyﬂxumz(—nnenmdmxafrop I .

®ymxmma VALUE: [VALUE i], SUBR.

U 3peco smavenmem aprymenta momkenm Grith HREETEGEKATOD — UMa
ONUCAHHOH NepeMeHHOH, mpHYeM IepeMeHHAs 0GABAHA WMeTD 3Hade-
Hpme, VMeEHO 5TO 3mawemme u sBAseTcs Pe3yJbTaTOM BHIYMCICHHEA
JaEHOE QyHKImTHE, ,

Ecan, manpumep, smazemmem mepeMeHHOR Y ABIAETCA HgeHTH-
duxarop X; a 3HaveHmEM nepeMennoi X — umeio 5, To -

[VALUE .Y] — 5

OTMeTnM, 4T0 BHIpasKeHHe [VALUE Y] skBuBazemTHO Bhipasite-
HEIO .Y, M03TOMY fIBHO YKABEIBATH MM NepPEMOHHOMN opn obpamenwun
& ¢ymknum VALUE meBrrogmo. Dra dyrxmua ofsriro mpuMensercs
B TeX CIy9aAX, KOTAA HYKHO HOAYINTh BHAUEHWe NEPeMeHHON, mMs
KOTOPO# 3apaHee HeH3BECTHO, a Y3HAETCS TOABKO BO BPeMs BEIIOJ-
HEeHHA IPOTPaMMHL B KauectBe Tummamoro OpEMepa IPUBE/EM OIpe-
AeleHde QyHKIEH ADD-ONE, amanormunoit BCTPOEHHOR (pyHKOEE
ADD1: '

[DEFINE ADD-ONE (LAMBDA (=)
[SET .== [+ 1 [VALUE .——]]])]

Ilycrb cymecrsyer mepemennas ¢ mMemeM X m sHauenmeM 4. Tor-
&2 B pesynbTaTe BEIYMCICHHA BHIPAKEHHS [ADD-ONE X] smaugnme
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nepemennoit X yseamwumrcs Ha 1. JleficTBATENAbHO, IPH BHUMCIEHER
9TOr0 BHIpa)KEeHHs IMapaMeTpPy —=— (PYHKOHNHE IPHCBOMTCA HAeHTH(H-
kartop X. Teno dymxmum — aro ofpamennme k Pynkmum SET, koropas
npucBauBaeT HepeMennoir X (9T0T MAeHTH(HKATOp ABIAAETCA 3Hade-
HUeM eC IepBOTQ apFyMeHTa) 3HadeHHe CBOETO BTOPOTO apryMeHTa.
llpn BLIYMCIEHME DTOTO apryMeHTa K 1 go0aBiaserTcs 3HaUeHWE BHIpa-
sernsas [VALUE .==], paBEOe 4uCIy 4 — 3HAUeHHI0 IePeMEHHOM
X, EMA KQTODOM MONYIMI0Ch B Pe3ylbTaTe BEITUCACHHS QOPMBL ===
Tarnm oopasom mepeMennoit X GymeT OpHCBOGHO 4mCi0 5, 4TO B
TPedoBaioch. :

Touemy mis 0603HaueHHs mapamerpa PyHKmER ADD-ONE BHGpam
HeoOBIYHEIA HAeATHPAKATOD —==? OTBeT TaKoi. Ecam 6ol Mu oGo3Ha-
YUAM JTOT HapaMeTp KAKAM-TO OOBKIIHBIM nneﬂmtbnxampou, CcKa-
meM X:

[DEFINE ADD-ONE (LAMBDA (X)
[SET X [+ 1 [VALUE X]I])]

To Hama (pyHKOEs HempasmiabHO Obl paboTasma B TOM cilydae, KOTAa
opm ofpalljeHmM K Heil yKaselBajlach mepeMeHHas ¢ mMmeHeM X. B ca-
MOM fefie, IYCTh HO-IPeKEEMY AMeeTCs mepeMeHHas X-cO 3HAYeHUEM
4, ¥ IMycThb MBI XOTHM YBEIHINTH DTO 3HaUeHWe Ha 1, XA vYero BEHI-
ancasiem [ADD-ONE X]. Ilpm BeamcieHns 9Toro ofpamenus x ¢ymk-
ouu BBORUTCA IapaMmerp X, 3HaUeHHEM KOTODONO CTAHOBHTCA KNeHTH-
¢uraTop X, moaromy mpm Bemucienmm [VALUE .X] .cxnapgsiBaercs
clemyiomas cuTyanmA: 3HauenmeM (opMer X sBIgeTCS HACHTHEQHKA-
top X, moatomy VALUE Geper 3maueHEme HepeMeHHoM X, HO Kakoi?
¥V mac ceiiuac' {Be IepeMeHHEe ¢ HMeHeM X: mapaMerp (pyHKOHE
ADD-ONE u mepemeEHas co 3HaueHHeM 4. IIoCKONLKY ommcamme ma-
paMetpa «Gnmie», gem ommcaHEe mepeMeHHo#, To VALUE Geper 3ma-
YeHHMEe MMeHHO mapamerpa, T. e. mieRTuuxatop X. VMenmo K aromy
HAeHTUPHKATOPY 6y)1er npuaBaAThesa 1, 9T, €CTECTBEHHO, IPUBEAET
K omubxe.

TaxkmM o6pa3oM, CcoBIafileHMe HMeHH Oapamerpa (yRROEE
ADD-ONE ¢ uMemeM HepeMeHHOH, CymecTBoBaBmedl 1o ofpamenus
K (yRKOUE, IPUBEIO K TOMY, IT0 3Ta nmepeMeHHas cTana HeXOCTYHHOR

. u3 Tena q)yHKI[PIPI, II09TOMY B3ATh WX M3MEHHTH ee 3HAUYEHHE B ¥eje

pynxnnm me yaacrca. UsGasaThes or Takdro medeKra B ONpefeleHAR
¢pynxnua ADD-ONE mensss (ecam ee mapaMeTp o003HaUeH KaK ==,
Toraa (QyEKOEA HENPEMEHEMA .K HmepeMeHHOH ¢ HMeHeM .==). Of-
Hako BHOpaB B KauecTBe HAsBaHMA ITapaMeTpa «9KBOTMUECKNTITY HNEH-
THPHKATOD ==, KOTOPHIM pefKO 0603HAYalOT WMeHa HepeMeHHSIX,
MH YMEHbIIWIX BEPOATHOCT: IIPOABIEHUS nquema pyBEKIARE
ADD-ONE.

B mpepsigymeii 9acTH JAaHHOTO naparpad)a TOf " ¢IepeMeHHEMM»
DOHEMANHCS (JIOKaJbHEIE INePeMEHHBIe», KOTOpHIe BBOAATCH TONBKO
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H3 BpeMA BRINONHEHHS KaKoid-To mpomenypsl. Ho B mssmme HMEIOTCSH
1 IICPEMEHHEIe MHOTO COPTa — INI0GalbHble HepeMeHHbIe, KOTODHIE Ha-
SHBAIOTCA KOHCTaHTAME. HOHCTAHTH OTIMYAIOTCA OT JOKANDLHLIX mepe-
MEHHEIX TeM, ITO OHH CYIECTBYIOT C MOMEHTA CBOEIO HOABICHHA K
JI0 KOHNA BHIYLCIENHA NPOTPAMMEL M 9TO OHE AOCTYNHBI ¥3 N060M
TOYKH HPOrpPaMMEL ) -

OnHo W3 IpUMeHeHHH: 'KOHCTAHT — 370 0603HAYeHUe _KaKmx-1m6o .
Bennuun, Hampumep, arofs Kaxril pas He BHIMCHBATD MEOTO nudp
THCAA U, MOFKHO BBECTH B IPOTPAMMe KOHCTAHTY ¢ mMeHeM PI, mpu-
CBOHB eif B KadecTBe 3HAUCHHUA UWCIO 3.141592653, n ganBmIe HCHOND-
30BATh B IIPOrpaMMe TONBKO KpaTKoe oGosmauemme PI. Mimemmo mosTo-
My Tak#e OGBEKTH B S3EIKe M Ha3BIBAIOTCA KOHCTAHTAME. Opraro aTo0
He 03HATAET, 1TO Pa3 IPUCBOCHHOE 3HAUCHAE KOHCTATH GOJBITe HENE3s
U3MEEATh. B NuPHEpe KOHCTaHTEI MOTYT MEHATH CBO: SHAUEHUS, U B
9TOM OHM MOXOH HA JOKANbHEIe NEDEMEHHBIe. DT BO3MOMKHOCTH, a
Taxie 10, 970 KOHCTAHTH JOCTYNHE H3 JNIOGOTO MecTa IPOrpaMMEL
ofyclIoBIEBaeT elle ONHO HasHAYeHHE KOHCTAHT — CJIY;KHTh IepeMeH-
HBIMH, 9Yepes KOTODHe HeBaBACHMEIC HPOHEXYPH IIPOTpPaMMbL MOTYT
ofbmenmBarhes mugopmanmeii. [leo B ToM, 910 Ha mpaKTHKe He Beerna
YAoGHO 00BeNHEATS NeHCTBAA OTAENBHEX (QyHKNWE IVI9HEPCKO# mpor-

~ PaMMbl B DaMKH KaKoi-TO OJHOM, OCHOBHOH (pymkmmm. OmmEako Heda-
BUCHMBle (DYHKIHE.BCe e JHOIKHBL KAK-TO TEDE/ABATb CBOM JlaHHBle
Apyr Apyry. MMemHO 3mech m yRoOHBI KOECTAHTEI, KOTOpEHIe JOCTYIHE
u3 1060 YERIMA ¥ B3HAYEHHA KOTOPHIX COXDAHIOTCH He3ABHCHMO
OT TOTO, KaKag (PYHKOUA ceifuac BHUACIAGTCH. )

ViMenaM# KOHCTaHT MOryT GHITH TONBKO HAeHTH(QHKATOPH, a 3Ha-

4YeHHAMH — Mo0ble BeIpaenusa. KomcramT Ges smauemms me cymecT-
ByeT. OGpaTHTECA K KOHCTAHT® MOKHO B JI060# MOMEHT @ B IOGoM
Mecte nporpammsl. IIpn ofpaimerun K KOHCTAHTE yKagHIBaeTCA ee HM,
Iepesi KOTOPHIM cTaBETCHA Opedmkc «» max «l:». O6pamenue ¢ mpe-
durcom «» (mampmmep, :PI) HasbiBaeTca mpocTHIM oGpameHmeM K
KOHCTAaHTe; B3HAUeHHMEM TaKoir (OPMH sBIAETCA TeKyiee SHaTEHHE
KogcTaATsl. (ermMentHoe o0pameEme K KOHCTAHTe 3afaeTcsi HpedHK-
coM «li», a pesyubrarom Takoro ofpalieHEs sBmETCH CerMEeHTHUpo-
BaHHOE 3HAYEHHE KoHCTaHTH. Hampummep, ecim :C — (A B (C)),
o :C — A B (C).
- OmpenmenaTs KoHCTaHTY MOMKHO B MoGOH MOMEHT m B J060i ToTKe
IIPOTPAMMEL, LOCIe 1er0 OHA CTAHOBHUTCA AOCTYIHOH BO Beed,mporpaM-
Mo, VaMeHATH 3HAYeHHEe KOHCTAHTHI TaKiKe MOMHO B NI0G0H MOMEHT
% B a06oM Mecre. OGa 2THX JeHcTBHA BHIONHAET ]

@yuxgua CSET: [CSET i e], SUBR.

3HAYeHHEM NeEpBOr0 apryMeHTAa [OJIKeH OHITH aperTAfHEKATOD 1,
2 3HATEHHEM BTOPOTO apryMeHTa MOMKeT OHITH ;06oe BhIpaskenme E.
Ecnn komcramTs! ¢ uMeneM I B mporpaMMe eme HeT, TOTHA dyaKDUEA
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BBOAUT HOBYIO KOHCTAHTY C 3THM KMeHeM W 3HadYenmeMm E. Ecim ke
KoHcTaHTa [ yiKe cymecTBoBala, T0 (PyHKIHWA MPHCBAEBAET e HOBOE
sHauenne — Beipaykenne E. Taxos moGoumeit apdexr pynxmum CSET,
3HAYGHHEM jKe ee ABIAGTCA BHIpaykenue E. )

Hanpumep, mocre srramenenns [CSET PI 3.141592653] B mporpam-
Me HOABATCHA KOHCTAHTa ¢ uMeHeM Pl u smauenmem 3.141592653.

ViMeHa KOHCTaHT He NOIKHBI COBOAJATh ¢ HMEHAMH IIPONeEAyp
(pymxmmit, comocraBureneli 1 TeopeM). Eciim ompenenisercs KOHCTaHTa,
EMA KOTOpO# cOBHAmaeT ¢ WMeHeM IPOIEAYDH, TO IOCHeNHAA YHHI-
TO)KaeTCA. Bepro m o6parHOe: ompefieneHWe IPONENYPH (¢ IOMOIILI;
¢ynrnun DEFINE) ymREYTOMAaeT KOHCTAHTY ¢ TeM jKe HMeHeM.

C uMeHaMu )Xe JOKANLHBIX HEPEMEHHEIX (4 TAaK/Ke MeTOK) HazBa-
HAS KOHCIAHT MOTYT COBOamaTh. Bompoc, K ueMy mpomcxopdT o6pa-
ImeHRe — K KOHCTAHTe WM HepeMeHHOH, JerKo pemaercs mo mpedmx-
Cy, yxasamHEoMy B obpamennu. Hanpumep:

[PROG (X) [SET X A] [CSET X B]
(X :X)] — (A B)

B panpmefimeM ®3NOMEHAM MBI OCTABAM 3a JORAJBHLIME Tepe-
MeHHHIMU HasBaHHe (IepeMeHHEIO», a IM0GalbHbIE IepeMeHHEe OymeM
HAa3bIBaTh TOJNBKO «KOHCTAHTAMMY.

1.15. Bropa-BriBoj

Kax mu1 Bumenn B § 1:13, mcxonHEle JaEHBIE ANA IMIIHEPCKOH mpo-
rpaMMEl MOTYT OBITH 3aJaHE KaK apryMeHTH ee OCHOBHOM (DyHEKIWH,
a 3HavYeHme 9TOM (PYHKOUE MOKHO PacCMaTPHBATH KAK Pe3YABTAT BEI-
9UCIeHNA BCEH NPOrpaMMEI, IPHYEM 3TOT Pe3YALTAT ABTOMATHIECKE
BHIBOJETCA HA medath. OfHAKO HAa IPAKTHKe TaKoH cmoco§ samamds
HCXONHBIX NAHHBIX M IedaTd pesyasTara HeyaoGeH, HOITOMY B ABHIK
BCTPOEHH! MpPOIeAypH BBOJA-BHBOMA, MO3BOJIA0IMYE 3aMPaNIEBAThH JaH-
HBIe M IPOrpaMMBl W\ Ie4aTaTh ee Pe3yabTaThl B N060K Hy:RHEIE
MOMEHT,

DyHRIUA READ [READ].

9ta (ymEKONA, He EMelOmas APryMeHTOB, OCYIeCTBIAET BBOT HEQOP-
mamun. OHa CYATHIBaeT OdYepefHOe BHIDAKEHHe N3 9HWCAAa 3aJaHHBIX
A1 BBOAA W, He BHIIMCIAA €ro, o0BABIAET CBOMM 3HAYCHHEM.
Hampumep, ecaum [is BBOJa HOArOTOBIEHA CJeNYIOI[asg HOCHEN0-
BATEIBHOCTH BEIPAIKOHMIA: B

] (ABC) .
5.2
[ELEM 1 X]
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TO OPHA BHIYUCIEHUN BHIpa’Ke AN

[SET X [READ]]
[SET Y ([READ] (READ})]

mepemennoir X GymeT UpmcBoeHO 3HaueHme (A B C), a_mepemernoit
Y — srazenue (5.2 ELEM 1 .X).

Dynrrnma PRINT: [PRINT e], SUBR. .

JMamnpas Qymrrnus BRIBOmAT (mampuMmep, mewataer mHa AIITIY) smage-
HHe croero aprymenta. B orom sarmiouaercs moGounsti sddexr Pyux-
EUM, 3HAUEHIe FKe ee COBIAfaeT CO BHAYCHWEM apryMeHTa.

Hanpmmep, npu BErMECIennm BrpaskeRus

[DO [SET X (A B)] [SET Y [PRINT X]]]

nepeMerHsle X @ Y IOTy4aT OAHO W TO Ke 3HAYEHHE — CINCOK (A B),
W 9TOT 3Ke CUHCOK Oy/eT BLIBeleH Ha mewaTs.
Dynxgus PRINT mevartaeT ToabKo ofmo BBIpajKeHMe, IPHYeM Ie-

aTaer ero ¢ Hopoif crpoxm. Hepemko ke Tpebyerca mameuaraTtsh «B of-
HY CTDOXY» Cpasy HECKONBKO BHIpaKeHmi. B Takmx ciywasx mpumme-
#AeTcA ipyras QyHKOHA BHIBOmA — .

Oymxuma MPRINT:  [MPRINT e e, ... e,], SUBR, k>>1.

Aprymenrtamu e:; oT0i (yHKmmm Moryr GHITH Kak mpoCTHe, TaK m
cermeHTHIe (opMbl, QOYHKNOWA BEUHCIAET CHECOX (e,' e;. .. e,:) 1
O0BABNACT €r0 3HAYEHHE CBOMM pesyabraroM. OnHOBpeMeHHO (HyHK-
1us BEIBORUT (Hampmmep, Ha ALIIIY) smauenme sroro cOoucKa, HO Ges
BHEIIAAX KDPYIIHX CKOGOK. Hlpyremm cioBamu, ¢ymkmma mesaraer
BHAYEHHA CBOMX APTYMEHTOB B OJHY CTPOKYY.

Ecnm, ® mpuMepy, smauennem nepeMennoii MPABA sasngerca cum-
cox (RMCHA JIIOBUT MOJIOKO), a 3mauennem nepemernoit CJIOBO —
atoM KUCHA, 10 B pesynnTaTe BEIIHCIERES BEIPAKeHASA

[MPRINT B ” _!.Q)PABA ” HEINIOHATHO: -CJIOBO]

foldydnrca  smatemme (B ” KHCKA JIOBUT MOJIOKO ”
HEIIOHATHO: KMCKA) = 6yner mameuarano:

B ” KUCKA JIIOBUT MOJIOKO ” HETIOHATHO: KHUCKA

Crenaem samewanmme oTHOCHTENBHO BEIBOZa BeMEecTBeHHBIX THCel.

TIpe BeiBome ORE Beerma mewaramores c (uKcEpOBaREIM KonmuecTBOM

nap B fApobmoit wacs. Vsmats a1o KOJIMIECTBO WX HM3MEHATH ero
" MOKHO ¢ HOMOIIBIO Clemyiomeit BCTPOGHHOH PyHKOm™,

®ynxnus DIGITS: [DIGITS n?], SUBR.
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Ecan apryMeHT 3aaH, TO eT0 3HaUYeHMeM NOMKHO GHITH HEOTpHAMa~-
TeabHOE Henoe YHCIo N; 3TO IHCIO YKASHIBAET TO KOMHIECTBO «1po6-
HEX» mudp, ¢ KOTOPHIM Temeph (o cleAyomero ofpameHns &K
DIGITS) 6yxyr [ev9aTaTbesl BeIIeCTBeHHBle THCIA. SHAYCHHEM (DYHK+
Oun asiserca auciao N. Ecnm ke aprymenta mer, 10 $yErnua mmgero
HE MEHFET, 4 B Ka1ecTBe CBOETO 3HATGHMS BHAeT TeKyllee KOJITe-
CTBO IEYaTAEMEIX «XPOGHEIX» mumdp.
Hampumep, npn Brumciennn BhIpaenums

[DO [DIGITS 5] -
[PRINT —9.25] [PRINT 2.718281828]]

Ha medath GymeT BRIamo: —9.25000 m 2.71828.

Mzt onnmcann GyHKIUE BBOXA-BHIBOAA. Temeps paccmorpmm, oTky-
A2 OHE BBOAAT HE(POPMANUIO W KyJa ee BHIBOJAT.

B mismepe mox «sBOROM-BEIBOZOM» HOHEMAaeTCS CYNTHIBAHEE ©

meppoxapr m medars Ha ALY, obmem o TEPMEHANOM # oOMeH C
BHEIHeH mamATsio 9BM. Ina enmEO006pasus Mel GymeM mONB30BATH-
CA TepMHHOM @aiix JAA 0003HAYEHUS mo6oro mafopa mamEHIX Ha
aoo6om BHemHeM HocuTene DBM. B gsnixe IPEeamoNaraeTssa, uTo Kask-
mbiit ha#iy coCTOMT M3 MIBHEpCKEX BBIDQJKEHAMN, CIATHIBATH W 33IMH-
CHIBATH KOTODHIE MOKHO TOJBKO TOCAEeA0BATENBHO, JADYT 3a KPYroMm.
QaiflIEl, 13 KOTOPHIX MOKHO CUNTLIBATH, GymeM HaswBare Paiisamu
680da, a (aitanl, B KOTOpBIe MOMKHO 3a0UCHIBATh,— Palisany egbvigoda.
Hexoroprie (ailisr MOMIO HCIONBAOBATH H KAk daitiast BrOfA, 1 Kax
Gaitnsr BEIBOTA. )

Ipenmonaraercs, uto Gaitasr nmeior HMEHR, B POJE KOTODHIX BHI-
CTyHAlT HIeHTH(UKATOPH. 3a HEKOTOpHIMH, cranbapruvinu, aiiza-

MHI B f3BIKe SaKpemiIeEsl (mKcmpoBammble mMeHa: CARDS — Texer ma
mepgoxaprax, PAPER — rekct ma Gymare AINTY, SCREEN — madop-

Manus Ha akpane repmumrana. Qaiim CARDS memomssyercs ToNBKO Kax

¢aitn BBoma, PAPER — TonsKo Kak daitn BeBona, a8 SCREEN — 1 xax

daitn BBONa, M KAk dain BriBoma. MMena OCTAQIBHEIX, HECTAHAAPTHEIX,

daiinos B Asbike He PuKcHpyOTCH U OIPeAeNANTCA JONOIHATEILHbI- i
MH, BHeM3LIKOBRIMA. cOrNameHuAMm, HecrammaprHEIe daiins — ato
HaOPH NAHHEIX HA MATHUTHEIX JOHTAX I JAHCKaX, OHH MOTYT WCHONb-
30BaThCA Kak (haitnnr BBoga u Kak aitas BEIBOAA.

© Hpemme wem (haitn MomeT GBITH WMCHONB30BAH B porpaMMe, ero
caenyer orxpuire. IIpm oTkphiTEE (aiia yCTaHABIWBAGTCH ero co-
OTBETCTBAE DEATbHOMY HAa00DPY NAHHBIX H BEIIONHAKTCA HOArOTOBH-
TeIbHEIE OLepalny Mo opraEnsanum o6Mena ¢ muM. CramgapTHLIe daii-
"Il OTKDBLIBAIOTCSA &BTOMATHYECKH WePel HAYAJIOM BAIIOXHEHUS mpor-
PaMMEI, a HeCTAaHAPTHEe (afabl MOKHBI GHITH OTKPEITEI B CAMO
mporpaMue. JIJiL 5TOTO B PacHOpAsKeHZE II0Nb30BATEN IpefloCTaBIeHA

@ymknua OPEN: [OPEN file? type], SUBR.’ ;
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3HaueHNEM NepBOTO aprymenTa 5Tofl QymKNEE NOMKeH GHITH HEeHTH-
$uKaTOp — EMA OTKPHIBaEMOTO daitna, a sHaueHWeM BTOPOrO ApryMen-
Ta MoskeT Obite atom GET, PUT mam ADD. Ecam B obpamenny K
dymKInE yKasams 06a aprymeHTa u BHAUGHEEM BTOPOTO W3 HEX fB-
Jaserca atom GET, torma ¢yHKmus oTkpmisaer aitn ¢ yrasaEHBIM
HMeHeM Kark (pafin BBOHA; TeM CaMEIM TENeph pa3pelleHO CUATHIBA-
HEe 13 9T0r0 (afina (HauMHAA C ero mepsora. BEHIpayKeHns). Ecanm xe
3HavUeHUe BTOPOTO apryMeHTa PaBHO PUT unw ADD, to ¢ymxmus or-
KphIBaeT yKasaHHBIH (afin Kak aiin BEIBOTA, T. €. ¢ DTOTO MOMEHTA
paspemena 3amuce B mero. Ilpm sroM, ecam ¢aitnm orkpeiaerca mo
ADD, To HOBHe BEHIpakeHHA GYLYT FOGABIATECA B KoHeX (paitna, Been
3a yite MMEIOMUMCA TEeKCTOM, a eca:m (afil OTKDHIBAETCS 10 PUT,
Torna aita camraercsa mycTHM m Gymer 3aMONHATHCA OT Hadala. 3Ha-
wenne ¢ymknmm OPEN pasmo T, ecinm daitn orkpHT, ¥ paBEo (),
€clu yKasaHHLIE (Bafil He CymecTBYeT INIm ABIAETCA ONHEM H3 CTAaH-
AAPTHEIX, KOTOPBle 3aMPemIeH0 IePeOTKPLIBATE.

Haopmmep, mocie snramcnenus :

[OPEN DATA GET] — T

daiin ¢ nmenem DATA 6ymer OTKpHT Kax daitn BBOTA. .

K ¢yaxnuu OPEN mMommo ofpamaThcs & ¢ ogEmM (BTOpBIM) ap-
TYMCHTOM, 3HAa9eHEEM KOTOPOTO B TaKOM Clydae AONUKEH GHITH aTom
GET mam PUT. B arom ciywae ¢pymxmus HUYEr0 He OTKPHIBAET, a B
KajueCTBE CBOET0 3HAYEHHS BHINAET COHCOK U3 MMEH BCEX OTKPBITHIX
B HaCTOAIHE ‘MOMeHT (aiiloB BBOAA (zpm aprymenrte GET) mmm daii-
708 BuiBofga (mpm PUT), Orser dymknmm Momer 6BITH, HampHMep,
TaKUM: .

[OPEN PUT] - (PAPER SCREEN FILES) o

~

B mporpaMme ORHOBpeMeHHO MoseT ObITh .OTKDHITO HECKOIBKO
$ailnos BBOKA ‘M HECKOTBKO daitnios BrBoga. OpHa®o B KaKIBIA MO-
MeHT pYHKIUE BBOTA (BHIBOfA) HACTPOEHH Ha paboty ToNBKO C oOf-
HAM W3 OTKPHITHIX (hafiioB BBOAA (BHLIBOMNA),.TONBKO M3 Hero OHE MO-
TyT cefi9aC CUMTHIBATEL (3AIHCHBATH B mero). Takme Qaitner nassiBa-
I0TCA akTUuGHBIM Paliaom 6600a U akTuenWM Paliiom ebigoda. Ileper
HAYallOM BEITHCIEHHAS HPOrPAMMEI axg'rimnme (aitisl yeranaBInBaloTCs
apromarmuecku. IIpm paboTe ¢ miIsHep-CHCTEMOH B mAKOTHOM pesKuMe
aKTHBHEIMEA 0GbaABIAIoTca (Baiin BBoma CARDS m daiin ssiBona PAPER,
T. e. (yEKOME BBOJA IePBOHAYANRHO HACTPOGHH HA .CUMTHIBAHWE C
nepdoxapr, a PyEKOEE BHBOA — HA HETATh Ha AITIIY. B amamorosomM
Ke peMREMe B DONE aKTUBHHIX (pafiioB BBOZA W BEIBOMA BHICTYHAET
¢gaitn SCREEN, T. e. Qpynxnun BBONa-BHIBOLA BHATAJE HacTPOEHH HA
o0men ¢ TepMmmaioM. B mampmeitrmieM, mpH BErumcTemmEm TIPOrpaMMEI,
AKTUBHEIME MOTYT GBITH 00'bABIeHE! M MI00ble ADYTHe OTKPHITHIE daii-
JHL. [ 3TOr0 mCIOAB3yeTCA : .
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/
Dynrmua ACTIVE: [ACTIVE file? type], SUBR.

dHaveHHmeM HepBOTO apIyMeHTa AOKHO GBITh mMa (aitia, a sHauenm~
eM BTOporo — aroM GET uam PUT. Ecnm samams1 oba aprymenta, To-
ra ymknma o6bABISET ykasammmd (paiiy aKTEBHEIM ¢aitmom BBOIAR
(npm smawemum GET y BToporo apryMeHTa) WIH aKTHBHBIM (aiiom
BeiBofia (mpm PUT). Ecam sTo ymamocs cgenaTs, 3HadeHme GynroIR
pasmo T, me ymamocs ((aitn pamee He GBin oTKpHIT) — paBHO ().

B ToM ciysae, Kormgd sagam TONBKO oauH (BTOPOH#) apryMment,

(yEKIEA BBIaeT B KAYECTBE CBOET0 BHAYCHWA HMA AKTHBHOTO. daima

BBOfla (mpu aprymente GET) mum axrmemoro (hafima BEIBONa (upum
PUT). 3nauemmem ¢ymxmum Moser GHITH m mycTOH CIECOR (), ecnm
B HACTOAIMMA MOMEHT HeT aKTHBHOrO (haitma coOTBETCTBYMOIero Tama,

Ciexyer mopmgepkEyTs, uto pymrmus ACTIVE me OTKPHIBaeT #
He NepeoTKPLIBaeT (ailiibl, a NWME MePeKI09aeT (BHAMAHHEE) (HYHK-
Oy BBORA (WM BHIBORA) ¢ OJHOTO W3 yre OTKpEITHIX (haitnoB HA ApY-
roi, 3acTaBNAA M PYHKIEH pa6orats ¢ HOBuM (haiinom. IIpm sTOM,
ecnu TaKoi (aiin pamee ysxe Ghil akTHBHEIM (haitioM BBOJA (serBopa),

CYNTHIBAHME (3aNKCH) H3 Hero Gymer IEPOTOJIKEHO ¢ TOr0 MeCTa, Ha .

KOTOpPOoM OBIIO NPMOCTAHOBIEHO WUTeHWe (3AMMCH) B MOCTeMHM pas.
OrMernM Takske, 910 ecim ¢ moMompio (pymkmmm OPEN (mpz apry-
vmeATe GET mam PUT) mepeorxpeiBaercs daiitn, saasomumitca ceii-
4ac aKTHBHBIM, TO OH TO-OPE;KHEMY 0CTAeTCA AKTHBHBIM, HO CYXTHIBA-
HHe (3aIMCh) M3 HETO Temepb OymeT IPOMCXONHTSH OT ero HAYaja.

Eme ofEa omepanusa Hap $afinamm — 510 saxpwirue ¢aitna, B pe-
3ylpTaTe KOTOPO# (paill CTAHOBUTCA HEQOCTYIHEIM IPOTpaMme. Ba-
KpeiBaeT haitin

®ynxnus CLOSE: [CLOSE file type], SUBR.

Ecnn sHageH@EM BTOPOTO apryMeHTa SIBASAETCH ATOM GET, to ¢ynx-
Ous 3aKPHIBAET YKAa3aHHWA (aitn xak ¢aiin Bmoma (ecim sTOT e
Qalix 6N OTKPHIT ¥ Kak (ala BEIBOMA, TO B TAKOM KadecTBe OH HE
3aKpHIBaeTCs). B NPOTHBHOM clyuae BTODO# apryMeHT [OMMKeH HMeTH
spateEme PUT, m Torma yKasaHHBI (aitnm 3akphiBaeTcsa Kak daiin
BEIBONA. 3Hauenne Qymkmmm pasuo T, ecnm daitn ygamocs BaKpHITH,
4 PaBHO () B IPOTHBHOM clIydae.’ i

Omemgu, 49TO eCNHW 3aKPBIBAETCA AKTHBHBIA (Daili, TO HOBEIH aK-
taBEb (aitn He ycramasnuBaerca. IIOMEITKA BBIYHCIHTH B BTOT MO-
MeRT ()YHKOMIO BBOJA WX BEIBOJA HpuBeNeT K ommbke, Omubxoi
TaKKe ABIAETCA W BHIXON (upm 3ammem) 3a rpaEEnE Qaitna, mMeoe-
T0 OrpamEmueHHHIe (YEAMUIECKEE pasMepH (TAKOBHI HampuMep, Qaiis
BO BHeMmHed mamatE 9BM), mim cumrthiBamme u3 aiina, B KOTOPOM

He 0CTAJ0Ch HA OfHOTO BEIpaskeHHA *). JI00ylo W3 3THX ommGOK MoK-

B ~
_*) Hpu mepemonnenwm Qaiina BEHIBOJA WIH CUMTHBAHAH W3 Iy-
cTord Qaiina BBOJA cHaUaNa aBTOMATHYECKE 3aKphiBaeTcs (aifd, a 3a-
TeM yiKe BEHIDAOaTEIBaeTCHA CHTHAN OMuUGKIE.
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HO IepexXBaTHTh € NOMOIbI0 BeTpoeHHOE ¢ymkmum CATCH (cm.
§ 1.16), a, xpoMe TOro, OMHUGKE B IOCIeLHEM U3 YKA3aHHHIX CIyIaeB
MOJKHO H36e’KaTh, eCIM BOCIONBL30BATHCH BCTPOCHHOH (yHKImmeii:

@®yuruna EOF: [EOF].

910 — HYRKOUA-TIPeJEKAT, ¢ HOMOIMIBIO KOTOPOH MOSKHO y3HATH, IyCT
Wid HeT aKTEBHEIR (haitn BBoma. Ecim B TeKymmii MOMEHT B 3TOM
daiine ecTh x0T 6 OflHO BHIpakeHme *), Torfia yEKOUA BEIpaGaTH-~
BaeT 3HaYeHHMe (), a eClIW OH OYCT MM ECIHM ceddac HeT aKTEBHOTO
daiina BBORA, 3HadeHue PyHKOuA paBmo T.

Hasa mnnocrpanun paborwl, ¢ Qaitnamm 1 GYEKOEAME BBOMA-BEI-
BOMIa PacCMOTPEM, KaK MOKHO IepPelmcaTh BCe BEIpakemHA (aitma A
B KoHen (paiina B (Bciep 3a mMeOIEMcS TaM rexcroM). IIpemmodo-
JRUM, 9T0 BHavajde Qainel A m B me Obiim OTKPHTH E 9TO B KOHI®
HX HaJ0 BaKPHTh, BOCCTAHOBKB IIPH 3TOM HCXORHBIE AKTHBHEIE (haitmbr
BBOZA ¥ BHIBoja. Torfa pellende STOH 3afjauél MOKHO 3alECaTh B BH-
Re caemylomero GioKa:

[PROG (A®BB A®BLIB)
© [SET A®BB-[ACTIVE GET]]
[SET A®BBIB [ACTIVE PUT]]
[OPEN A GET] [ACTIVE A GET]
[OPEN B ADD] [ACTIVE B PUT]
“FWHILE [NOT [EOF]] [PRINT [READ]]]
[CLOSE A GET] [CLOSE B PUT]
[COND (.A®BB [ACTIVE .A®BB GET])]
[COND (.A®BLIB [ACTIVE .A®BHIB PUT])]]

*B BaKnovueHme OTMETHM ORHY O0COGEHHOCTH IIDHEPCKOTO BBOJA.
Hax m B A3mke nmcm, B mIsHepe NOmycKaeTcs, uTo0H IporpaMMa B
AaHEEle JIA Hee HAaXOQWIMCh B OAHOM U ToM ke daitne. Hampmmep,
npr pafore ¢ IMI9HEP-CHCTeMOH B DAKeTHOM peKEMe IpOrpaMMa I
mamEEle 06briHO 06pasylor efuHHIE HaGop BBIPAKEHWH, PaCIONOMEOH-
Helii Ha mepokaprax **), B raKEx CIOyYasx TPAHCHATOD HSHIKA B
(QyEKOEN BBONA CYMTHIBAIOT BTH BHPAYKEHHS BUEPEMeKKy. Ecam, K
npEMepy, Opa paGote B maKeTHOM peKEMe (KOTHA AKTHBHH (haiin
BBoga ecrs CARDS) ma mepoxaprax GHIN BamECAHH BEIPAIKeHWS

[CSET PI [READ]]
3.14159 - ‘ . i
:PI

*) Toumee, ecim B (haitlle ecTb XOTA GH OJUE CEMBOJ, OTIHYHELH.
or mpoGena. 9ta oroBopKa HeoGXOAMMA JNA CIyuag, KOrga (IO ommG-
Ke) ocrasmuiica B Qaitre TexcT He o6pasyer IPaBWIBHOTO IIIHEPCKO-
TO BBIDA)KeHHA.

**) B mumamorosoM pe;xmMe IIpOrpaMMa ¥ JAHHEEIe, KaK IPaBHIO,
HaxXoAATCA B Pa3HHIX (aimax.
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TO CIMTHIBAHNE HX IPOMCXOpAT Tak. Ilepsoe BEIpaskeHHe Bcerma pac-
CMaTPHBAETCA KaK 9acTh MPOTPAMMEL, HMOITOMY er0 CUMTHIBAET ¥ BEL-
GHCAAET TpaHcAATOp. IIpm BRIYmCTeHmM STOr0 BHpAsKEHHA TPOECXO-
Jur ofpamenne x gyExnuE BBofma. IlocKombKy oma HACTPOSHA HA ITe-
HZe ¢ mepfoKapT, OHa BBOAWT IepBOe U3 eMle He CUNTAHHEIX BEIpa-
7HeHOe, T. e. umcno 3.14159, Kotopoe m O6BABIAET CBOMM 3HAUCHHEM.
-3aKOHYUB BEHACIeHHe HEPBOTO BHAYKEHHA X HANEIATAB er0 3HATE-
‘HEe, TPAaHCIATOP CIHTHIBAeT HOBOE BHIPaj<eHWE — TO, KOTOPOE ceiIac
TepBoe Ha BXofle. B mameM mpmMepe EM ABUAeTCS BEIpaKeHHe :PI,
“€T0-TO TPAHCIATOP CIATHIBAET W BLIUMCIAET. '

1.16. Crnenmannnbie GyHKmumn

B arom naparpade paccMATPHBAEeTCA HECKOIbKO BCTPOEHHEIX
<yHKIHA, DOMe3HKX mpH COCTaBJIeHHH CJIORHBIX IIPOrDaMM.

Hrorma rpebyeTch MpeKpaTHTh BEYHCIEHEE HEKOTOpO# (DyHKIHH,
He JIOKHKAACH OOLITHOrO OKOHYAHHA ee paboTsL. Hanpmmep, moBonsHO
acTo TPAXONUTCH BEIXOAMTDH U3 «CepefmHEy Guonnoit ¢pymknmmm PROG,

. Al 9ero, Kak W3BeCTHO, HpuMenserca ¢pynkoua RETURN. Opmaxo”

€ -ee IOMONIGI0 HENb3s [OCPOTHO ‘HPEKPATHTh BHIMCJIEHN® HNPYTEX
PyHRImI, m0dTOMY B A3BIK BCTpoeHa Gomee obmas ¢ymkmma EXIT,
KoTopasd MHO3BOJNAET 3aBePHINTh BHIUECIeHHE JI060# 06BeMIIOmelt
«QyaROEE, ’ )

®ynxnua EXIT: [EXIT e fn n?], SUBR.

Ecnn tpetuit apryment me samam, ¢ymkmus EXIT mommocTsio 3aBep-
TraeT BEIMHCIeHme Gimmaimeif o6beMIIOmei $yEROUE ¢ mMeneM FN
(9T0 3mauemme aprymenta fr) W 00BABIAET ee 3HAUECHHEM BEIpaKe-
Hge E. Ecim HyXHO OCymIecTBETb BHIXOR He W3 Gimkaiimedt QymKmmm
FN, a B3 BTODOii, TpeThell MM KaKOH-TO HHOH MO caeTy obBeMiromeit
¢ysxnmn FN, To upm ofpamemmz k EXIT clegyeT 3ajaTh TpeTHi
‘APryMeHT, 3HAICHAEM KOTOPOTO MoeT OblTh M1060e HEOTpHIATeNXHHOE
menoe ancao N. B raxom crywae mpomsoiimer Brixom m3 (N -+ 1)-i mo
caery, cuuras or EXIT, o6vemmomeit Pynxknomm ¢ mmemeMm FN, t. e.
cHauama Oymer «saxprroy N Gnmmaiimmx ¢ymxmumii FN, a satem Gy-
Jiet semonreno [EXIT E FNJ.

Eciz cpepn ¢ymrmuit, obvemmoniax EXIT, mer mymmHOH m0-cue-
Ty Qysknum FN uim ecim SHaueRHeM apryMeHTa fn He ABIAETCH
upgeHTHQPNKATOP (KaK 9TO MMeeT MecTo, HANpHMep, IIpH 0pameHHE
[EXIT () ()]), TorRa BHIXOf OCYMECTBAMETCS Ha BePXHHMHA ypPOBEHB
TporpaMMEl. TeM caMBIM TONHOCTBIO 3aBEPIIAETCA BEIYHCIEHHE TOLO

. BRIpaKeHHA BEPXHEr0 YpOBHA OpOrpaMMmsbl, B KOTOPOM Gsut0 AaHHOE

obpamenne ¥ ¢ymxmmu EXIT, n ero smadcameM o6BABISeTCS SHade-
HHe TepBoro aprymenta Qynrmum EXIT.
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PaccmorpaM mns mpumepa ompeperenme $ymrImE MN2, xoropas
TOPOBEPAET, eCTH JA CPeAX DIeMEeHTOB IepPBOTO (BEPXHEF0) WM BTOPO~
T0 ypoBHeit cnucKa L xora 611 ogEO unmeno:

[DEFINE MN2 (LAMBDA (L)-
[LOOP E1 .L [COND
([NUM .E1] [EXIT T LOOP])
([OR [ATOMIC .E1] [EMPTY .E1]] ())
([LOOP E2 .E1 [COND -
([NUM .E2] [EXIT T LOOP 1])11)1])]

B aroit ¢ysrnmm oprarmsoBaH IEKI HO BIeMeHTAM BEPXHEro-
ypopus cumcka L. Ecam cpefm Emx BetpeTmTCs WMCIO, TO MEKN cpa-
3y e mpexpamaerca: ¢ moMompl ¢ysxnuu EXIT ocymecrBasercs
BEIXOA co 3HadeHueM T m3 Gmmmaimeit $ymemum LOOP, T, e. ms rena
¢dyarour MN2. Iomcmmexkn cmmcka L AHATUBHPYIOTCS C IOMOIIBIO-
BHYTPEHHETO NuKNa. Eclm cpefm aaeMeHTOB dTHX IOACIECKOB BCTpe-
UaeTCA HCHI0, Torja Biramcaserca [EXIT T LOOP 1], r. e. mpeKpa-
macrea pabora cpasy mByx ¢ymknmit LOOP, BHyTpeHHeH n BHemHei.

B arom npumepe ¢ nomomzio ¢pysxnun EXIT OCYIIECTBIAETCS BHI-
xo m3 (yEKOUiL, KOTOpEe OGHEMIIOT ee CTATHIECKH (TercTyansHo).
Ho ¢ momompio ¢ymxmum EXIT mommo OpeKpamiaTh BEYACICHAE I
TeX IPONeAyp, KOTOpHIe OGBEMIIT ee MUAAMEYECKH. - IMeHa TagRmx
IpomeAyp, Kak MpaBmWIO, 3apaHee HEX3BECTHEL, OAHAKO Y3HATH KX MO~
HO C IOMOINIBIO CIeAyIOmel BCTPOeHHOH (pyHKOuM.

®yuruua TRACK: [TRACK].

3HauenueM 3710l (PyEKmEE sBIfeTCH «Cllefip IIPOTPAMMBI — CIHCOK

. WMeH BCeX O0BeMIIONIAX IPONenyp. B HeM mepBHIM aieMeRTOM yKa-

ShIBA€TCA HA3BAHWE NMPONeMypHl, KOTopas Bh3Bala Pymkmuio TRACK,
BTOPEIM BJI6MEHTOM — Ha3BaHIe HPOMeTypH, BHIBBABINGH BTy mpomemy-
Py, & 1. A. Ilociennnii 3eMeRT CIHCKA — MMS caMoii BEeMIHeH 06beM-

. JIOWeH IpomenyphL.

Hanpumep, ecnim Pynxnur F m G ompefenenst cremyomuM 06~
pasom: : )

[DEFINE F (LAMBDA () [PRINT [TRACK]])]
[DEFINE G (LAMBDA () [F])]

To mpu Bhlumcienun [G] ma mewats Gymer smpmam cmumcor (PRINT
FG), a npm soumcremms [PROG () [F]] —comcox  (PRINT
F PROG). , , - '

Crenylomeit MbI paccMoTpuM (YRKIHIO, ¢ TOMODIBIO KOTODO MOK-
HO IOBUTH) OMHEOKE B IPOTPaMMe, COOTBETCTBYIONTUM 0GpasoM pea-
THpPOBaTh HA HHX W 3aTeM HPOJOIKATH BEIYMCIEHH® IPOTPaMMEL Ta-
Kasd BOBMOKHOCTb IONe3HA, KOTJa HeKeNaTelbHA CTAHAAPTHAA peak-
nusA Ha OMuCKY — IPeKpaIleHHe CIeTa MPOTPAMMEL
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Oynrmua CATCH: [CATCH e, es], FSUBR.

Jamnas dymknus Brrameaser mpoctyio $opMy e; B, eCIE 3TO BEIIH-
clenne GesommGouno, BakaEUMBaeT cBowo pabory co amauenmeMm »Toi
" «popmsr. Ho ecim TP BEMUCHEHEA ey Ghuta ofmapyskema ommubxa, Tor-
A2 MaHHOe BEIMNCIEHME IPeKpamaeTcs yOpaBileHde BO3Bpamiaercs
Pbyarnun CATCH, xortopas B sTOM clydae BHIYHCIAAET ‘peaKnmio Ha
omuSKIy — mpocTyio dopmy ez, a 3atem ¢ ee 3mawzemment 3aKaHIABaeT
©Bo10 pabory. (OrmernM, wTo ommGxm ODA BHIYACICHAHN e; RaHHAA
- <pyrrnua CATCH yiKe He (IOBATY, HX MOMKeT (MOAMATH) TONLKO 06'b-
eMIIag \cbymm;na CATCH, ecxn, KOHEYHO, TaKag €cTh.)
Hampmuep, Crepyromas gysKgna:

[DEFINE REST1 (LAMBDA (N L.
[CATCH [REST N .L] ()])]

. AeficTByer amamormymo BeTpoernodi gymkmmm REST, opgmaxo B rou
‘Ciydae, Koraa wmcao N mo aBcomioTHOM Benmamme IPEBOCXOAAT [MIH-
#y cmmcka L, oma Bhiaer B KazecTBe cBoeno SHAWeHHA OyCTOH cmu-
oK (), Torna kax REST CATHAIM3UpPYeT 06 ommbKe. )

YacTo, mas TOro wrobH OpaBANBHO HPOPEATHPOBATH Ha omubxKy,
He00X0EM0 mMeTh uadopManuo 06 omubre. Tawme cBemenus mo-
3BOJIAAET MOMYIATE

®yncuun ERRINF: [ERRINF], |

3HavuenwmeM 3Tod bymxoun asasercsa comeox Bafa (HOMOIN IIJIBBLIP
WMD), rne HOMOII — HOMEp mociennei ommrGkm B mporpaMme (rasm-
JAOMY BOSMOJKHOMY THIY OommbOK IIOCTABIEH B COOTBETCTBHEE HEKOTO-
puiii mOMep), TIJIBBIP — «rmoxoe BEIpasKeHHMe, M3-3a KOTOPOTO BO3- -
HEKTa omubKa, a UMA — maspanme Toif mpomeAypeI, IPY BHIIOJHEHUR
KOTOPOit IposABHIACH OmubKa, _ :

Hanpnmep, ecim ommbxe ¢QPIyMeHT — He HAeHTH(HEKATODY mO-
CTAaBNeH B COOTBETCTBME HoMep 4, T0 UpH BEMYHCICHWN BEIPAMKEHHS

[CATCH [DO [SET X (A)] [ADD! X]]
[DO [PRINT [ERRINF]] [GO M]]]

Gyner mameuaTam cmmCox (4 (A) ADD1) » ﬁyﬁre'r OCYMIeCTBIGH Ie-
pexon mo meTxe M,

1.17. Couceu coiictn

HoBonbEo wacro ¢ UAeHTAPAKATODAME NPUXONTCH CBASEIBATS
HeK0TOpyI0 . MEPOPMaNAIo, KoTopas. Xapaxrepusyer o0LeKTH, 0603Ha-
IeHHEIE 3TUMHE HAeHTE(PEKATOpaM. Hampmwmep, B mporpammax, o6pa-
GaTHIBAIOIIEX TEKCTH Ha: €CTECTBEeHHOM fASBIKe, IPAXONATCA ¢ KAMIEIM
apertaduraTopom, obo3navaomuM ciroBo €CTeCTBeHHOTO A3BIKA, CBH-
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SHBATb CHHTAKCHYECKHE ‘M CeMAHTHYECKHE XADAKTEPHCTHKE BTOTO
CI0Ba, HApPAMeD: PaMMATHICCKHA KIACC CIOBA, PO, OfymeBIeH~
HOCTE, pojoBoe moEATHe M T. . Takme XapakrepumcTEKE OBErTHO 3a-
AAlOTCA B BUMe MAD ¢HA3BAHME XaPAaKTEPHCTHKH — 3HATEHWEe XapaK-
TepmcTuKEy, HampuMep, mna cioBa «cTomy omm MoryT GHiTh TaKEMM!

TpaMMaTHIECKHH KIaCC — CYIIeCTBATENLHOB, |

" POX — MYJKCROi,

ONYIIeBIEHHOCTh — HeT,

PoxoBoe moHATHE — MeGens
T q ' : - ‘

OprammsoBaTh Xpamemme TaKoit mE(OPManAE ¥ peanm3oBaTh CO-
OTBETCTBYIOMME ONEPAIME MOMKHO C IOMOMBIO YIe PACCMOTPEHHEIX
HaM# CpefcTs sA3nka. Hampmmep, MmO moctpomTs emmmBIE comcox,
B KOTOPOM [ Ka)kI0ro upeHTEYUKAaTOpa OTBORUTCA ONMH DIEMEHT,
OPeNCTABIAMAR cofoff CIHCOK, mepBEIi daeMenT KOTOPOro — caMm
HeHTEPUKATOD, & OCTANBHEIC — CBIA3AHEHE ¢ HEM XapaKTePACTARA
U uX 3HaYeHAs. [lAA TAKOTO CHHCKa MOMKHO ONpeNeldATh $ymrrmmEn, Ko-
TOpEIe MO3BONIT HAXONUTH 3HAYeHHEe HY/KHOH XapaKTeDHMCTHKHE y 3a-
AABHOro mieHTH(UKATOPA, MEHATH 9TO 3HAYCHME W T. i, '

Ommako opraHmsamus mopmobHOTO cmdcka m peann3anys COOTBET-
CTBYIOINEX (YHRImE — mexo XJIOMOTHOE U He ovendb dfexTnsHOe (Ha-
upuMep, 3aMena B GONBINOM COMCKe KAaKOTO-TO DIeMEHTa Ha rayboxnx
ypoBHAX TpeGyeT B3HAUMTENbHBIX 3aTpar BpeMmenu), CBISHBATE JRe
XapaKTePACTHKE ¢ HAeRTH(UKATODAME LPEXOAETCA BO MHOIHLX mpo-
rpammax. Il0aToMy B mIsHEp BCTDOEH ammapaT TaK HASHBAGMBIX CIH-
CKOB CBOHCTB, KOTOpEI moBbaeT aPexTHBHOCTS XpaHeHHES H jo-
¢Tyma K momobmoit mrgopmammm.

B mmomepckmx mporpaMmax paspemaeTcs CBA3HBATE KaRIBIM
ReHTAPAKATOPOM cnucox ceoiicre, KOTOpHI# IpefcTasaser ¢o6oii co-
BOKYIHOCTB ceolicTe, Kammoe cBoiictBo — ato napa: Hasganue (un-
Ourarop) cBolictBa W sHauenue cBoiicTBa. HaspammaMm CBOHCTB Mo-
ryT OHITH TONBKO MAGHTH()UKATODH, a BHATEHHAME — JOGEIe BEIpase-
maA. Hanpamep, HasBamMAME Moryr GHTH upenTaduratopsr I[BET,
BEC, KOOPIVHATEI, a BHAYEHMAMH — BEIpaeHEs BEJIBIM, 50,
26 1). - ' _

B ramapii MoMenT ¢ MIOGRIM HAeHTAQAKATOPOM TPOrPAMMEL CBA-
B8aNO TOJLKO- KOHEYHOe THCIO CBOKCTB, OJUAKO MOKHO CUMTATH, Y10
Yy upeaTHEKATOPa €CTh CBOKCTBA ¢ MOGKMH HABBANWME. Hexo B ToM,
MTO B A3bIKe HPHHATO CIEAYHOIee COIMAUIeHEe: OTCYTCTBHE CBOHCTBA
OKBHBAJIEHTHO HAIWIHIO BTOFO CBOHCTBA €O sHayesmeM (). B wacrHO-
OTH, A YHAYTOKeHHA CBOMCTBA NOCTATOTHO HaTh €My 3HaYeHme ().

* Jins paboTHl cO COMCKAME CBOMCTB B S3HIKe IMEETCS PSR BCTpO-
emEhX Gymrnuit. Mpr nx ONMACaHWH, & TaK)Xe B JalpHeAINeM W3J0e-
HEE MB OyfeM MONB30BaTECA CNeMyOIUME 0603HAYCHHZMA: 9epes
ind Gynem o6osHauaTh mpocTyio opMy, sHAYEHHeM KOTOPOH FOMmeH
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6riTe ugentudguxrarop (oGozmagaeMieri JND), mrpalomuii pons Ha3Ba-
HNA CBOHCTBA, a 1epes v — mpocTyio gopmy ¢ nI00bIM 3HadeHEEM, 060~
3HavaeMbniM V W MCHONL3YeMEIM B KaueCTBe 3HAUeHHsA CBONCTBA.

Ilna 3ajanus HA49aJLHOTO CHECKA CBOMCTB MAeHTHQHEKATOpA HIA
MOMHOM 3aMEHBI ero IIPesKHero CIECKA (CBOMCTB HA HOBHIH HCHONB-
3yerca

@ynrnua PLIST: [PLIST i !], SUBR.

3HageHHEM BTOPOTO apryMeHTa 3Tol (yHKOAE ROMMEH OBITH CIHCOK
puga (INDy Vi IND, V, ... IND, V},), k=0, rne IND; — unentu-
pmkatopsr, a Vi — mobste Bhipasxennd. Oymxmus PLIST ymmuroskaer
OpesKHEA CHUCOK CBOMCTB MEeRTH(puKaTopa I, ABIAIONErocs 3HaYe-
HUeM TepBOTO apryMeHTa, W CBA3LIBAeT C\HAeHTH(PHKATOPOM k HOBBIX
cBolictB ¢ HasBammaMmu: IND; u 3HauenmaMu V;. 3HaueHnme (PyHRIAH
paBHO 3HAYEHHIO ee BTOPOrO apryMeHTA.
HanpuMmep, mocie BEIYHCIEHAA

[PLIST HEAD ()]

y maenmuduratopa HEAD me ocraEeTcs HE OFHOTO CBOfCTBA,.a IOC-
7e BHIIHCICHAS

[PLIST ATOM (POJ; ®YHKI[UA KJIACC SUBR
YJICJIOAPT 1 THUIIAPT (JIIOBOE BLIPAJKEHIE))]

¢ npeETadmKaropom ATOM Gymer cBA3amO weThIpe CBOHCTBA: OFHO —
¢ maspaEmeM POJl m smauemmem OYHKIIUA, npyroe —c¢ HazpaHH-
em KJIACC m 3mavemmem SUBR, Tperse — ¢ HasBaHHEM YUCJIOAPT
u smazeHnmeM 1, werseproe — ¢ mHazBaEmeM THUIIAPI m 3mavemmeM
(JIIDBOE BBIPAKEHUE). -

HocTym Ko BCeMy CHOHECKY CBOACTB nnenmquampa mIE K ero
OTZIeABHBIM CBOACTBAM ofecmedmBaeT

®ynxmma GET: [GET i ind?], SUBR. .
Ecazm BTOPOTO apryMeHTa He'r, TO B KadecTse CBOETO 3HAUCHUA (PYHK-
IUsA BHAAET BeCh COUCOK CBOMCTB mAeHTH(uEKaTopa I B BHIe CIHCKA
(INDy Vy ... INDy Vi), k= 0. IIpn sToM cBoficTBa €O 3HaYeHmEM
() B pmammBil COMCOK He BKJIIOYAlOTCHA, & HOPAMOK DACIONOMEHUT
caoﬁcm\npousnonen. B rom ciryuae, Korfa 3ajamsl 006a apryMmeHTa,
QiyEROuA BHAaeT 3HAUYEHHEe TONBKO OHOTO CBOMCTBA — C HA3BAHUEM
IND; B wactHOCTH, Gymer BRjamo (), ecim cBOHCTBA ¢ TaKWM Ha3-
BaHIEM HET.

Ecnm, mampnmep, mpeatudumratop ATOM ofxamaer yKasaHHHIMH
BHIIIG CBOCTBAMH, TO
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[GET ATOM] - (THIIAPT' (JIIOBOE BBIPAH{EHI/IE)
KJIAGC SUBR POJI OVIKITHA YMCJIOAPT 4)

[GET ATOM KJIACC] - SUBR

[GET ATOM THIPE3] — ()

g H3MeHemHs BHAYEHAS KaKOro-Eubynb ogHOrO cBoficTBa nnen—
TrduKaTopa HpHMeHAETCA

®ynxnua PUT: -[PUT i ind v], SUBR.

9ra PyEKOWA 3aMeHdseT B CHOICKE CBOIMCTR ungenrTaguratopa I mpesx-
Hee 3HAUCHHE CBOKCTBa ¢ HadsammeM IND ma mosoefBnauenme, xoro-
puiM ABRAercA Belpakenme V., Ecam Taxoro csoiictsa He Grlio, To 0HO
RoGasnsetcs, a ecim V — 10 mycToit cmmcok (), To AanHoe CBOHACTBO
YHUITOKAETCA, 3HaveHne QYHKOUA PAaBHO V.

HampnMep, Op: yKa3aHHHIX BHIIE cBOKCTBaX neHTAEQUKATOPA
ATOM mocne ‘Bhuncienus

[DO [PUT ATOM POJ[ COIIOCTABUTEJID]
" [PUT ATOM KJIACC ()]

[PUT ATOM YHCJIOAPT 0]

[PUT ATOM THIAPT ()]]

y mrgeETudmKaTopa ATOM OKaskeTCH TONBKO-ZBA CBOHCTBA: OJlHO —
¢ maspannem POJ[ n smaveruem COIIOCTABUTEIIL, a apyroe — ¢ ma-

3parueM UUCJHOAPT u snauenmem 0.
\

1.18. IIpeoGpasosanne THIOB JaHHEIX

Mo cmx mMOp MEI cYMTanHM, UTO ATOMAPHHE BHIPAMKeRHS ABAAIOTCS
HE[IeNAMBIME KOHCTPYKOUAME. [ GoNpmmHCTBA Bajad TaKasd TOYKA
3penus mamboxee ecrecTsenHa m ynoGHa. OfHaKO B HeKOTODHX CIyda-
AX BEITOJHO BCe )Ke PaccMaTpPmBATh 9TM KOHCTPYKOAE KaK COCTABHEIE.
[loaTOMy B A3BIK BCTPOEH AN ($yHENZit, KOTOPEle He CUATAOT ATO-
MapHEIE BEIPQKOHAA HEJeNMMEIME O0BEKTAME B KOTOpHIE I03BOMAIT
1peo6pa3oBaTh OJHN aTOMapHHE BHPAKEHHUA B APYIHe.

@ynxmua ATL: [ATL i], SUBR.

9ta Qymxnus pasbuBaeT HAeHTEOWKATOP, ABIAONUHACA BHATCHEEM
ee apryMenTa, Ha OTAENBHEI CEMBOJNSLL, U3 KOTOPHIX COCTOMT HEUATHOE
HaUMeHoBan#e HAEHTE(HUKaTOpa, W IpeBpamjaeT HX B OHOCHMBOIb-
HEIe aTOMBI: (sl — B Melbe TUCIA, OCTANBELIE CHMBONB — B HICH-
THPUKATODEL. L-COHCOK M3 3THX aTOMOB OOBABIAETCH 3IAYCHEEM
¢yurqun, Hanpumep: '

[ATL CJIOBOM] - (CJ O B O M)
[ATL B54+C] — (B5+C.)
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Oysrnua ATL monesna, manpumep, B mporpaMMax, o6paBaTsiBa-
IOMAX TEKCTH Ha eCTeCTBEHHOM A3hIKe. B aTUX mporpaMMax IpHEXo-
JUTCA OmpEefieNATh, B KAaKOM Naeske W THCIO BXOANT B HCXOHEIA
TeKCT KaK[j0e CYINeCcTBHTONbHOE, mpmiaraTeilbHoe W T. 1. Ecim Our
HAeRTHOMKATOPE, MpeNCTAaBIAIONAEG STH CI0BA, HeXb3sA OHJIO pasjie-
MUTH HA COCTABAAIOMMe XX GYKBH, TOIfla B HpOrpaMMe OPHIIIOCH Obl
XpanATh POPMBI KaMK[OTO CI0Ba BO BCEX MAE/KAX eANHCTBEHHOTO H
MAoecTBeHHOTO wnmcen. Dymxgus e ATL mosBonser mpeo6pasoBsl-

BaTh J000e CIOBO-ENEHTHQHKATOP B CIMCOK N3 ero GyKB, KOTOpHIT

yHe MOMKHO aHAJM3EPOBATh (HANpPHEMEp, HAXOMUTH OCHOBY M OKOHTA-
HHAG CI0BA) CpefAcTBAMH A3EIKA, II0sTOMY B IporpaMMe MOJKHO Xpa-
HATH TONBKO OCHOBHL CIOB ¥ OOIIyI0 JisA BceX ciaoB Tabammy
OKOHYAHMH, -

Ecnim ¢ymrnua ATL mome3na mpm aHaluse clOB, TO CAefylOmas
PyHENHA MolesHA IPH WX CHHTe3e, HaOpEMeD IPA COEJEHEHWH OCHO-
BHl CI0OBA C OKOHYAHUEM.

®ynrnma LTA: [LTA 1], SUBR.

3HaueHMeM aprymMeHTa MOMKEH GLITH -HemycTOH CIHCOK, dleMeHTAMH
KOTOPOTO ABAAIOTCHA aTOMHL. (DYHROUA «CKIeHBAET» STH ATOMH B OAKH
nmpeETndHEKaTOp, KOTOPE OHa ¥ BEIJaeT KaK CBOe 3HAUYCHHEE.
IIpumeps: .

[LTA (CJTO BOM)] - CIOBOM

[LTA (CJIOB OM)] — CJIOBOM

[LTA (=52 A «7)] — —52A47

[LTA (« X 1)] — +X1

[LTA (5 6.79)] — 56.79000 - o

(3aMeuanme: y BeIIeCTBEHHEIX YHCEN YIHTHIBAETCA CTOMbKO mudp H3'

BpOGHOH 9acTH, CKOABKO HX B TEKyIOuit MOMEHT BHBOAUTCA Ha IHe-
9aTh — cM. § 1.15). ’

IlomaepxneM, uro 3mauenneM ¢yExnmm LTA Bcerma ssasercsa
Jmenmquawop, layke eCId OH BHEIHE KMeeT BUJ{ 3aNpemeHHOTO
aToMa (KaK B TPeTheM OpWMepe BHIG) HMIH IIOXOM HA )xpyrne THIEL
BHIpaJKeHHH (Kak B MOCHEJHHX JBYX IpAMepax).

PaccMoTrpmM ofmo ®3 .BO3MOKHBIX IpmMeHeHmit (PyExmum LTA.
B HeKOTOpHIX mporpaMMax BOSHNKaeT HOTPeGHOCTD BO «BHYTPEHHAX»
Ha3BAaHEAX JiA HX 00BEKTOB, IpHYeM 3apaHee KONUIECTBO TAKHX
AMEH HeW3BECTHO, TaK UTO BANACTH HX CPa3y Heab3d. Bo MHormx Bep-
cHAX ASHKA JHCO B HOZOOHBIX CATyamuax HpeJIaraeTcs BCTPOCHHAS
dyrxnqua GENSYM, xotopas mpm KaskmoM O6palienwm K Heil BEITaeT
B KauecTBe® CBOEro 3HAUYeHWS HEKOTOPHIA HOBHIA mEeHTH(UKATOD, OT-
AWYHEIA OT BeeX OCTANBREIX MAeHTH(WKATODOB IpOrpaMMsi, B misme-
pe Takoil BCTpoeHHO# (yEKOME HeT, HO OHA JETKO ONPEefeiseTca C
nomompio pyarnmm LTA. Jlna aToro MomEO0, HANpPUMeED, BBECTH -KOH-
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CTalTy ¢ mMeHeM NGENSYM, math oft HavajJeHOe BHawenme 0 u 3a-
TeM ompenmenuth Pymxnuio GENSYM crenyiomum o6pasom:;

[DEFINE GENSYM (LAMBDA ()
DO [CSET NGENSYM [+ :NGENSYM 1]]
[LTA (:NGENSYM «)]1)]

Obpamenne x aroif OyERTER HMeer sux [GENSYM]. ITpu mepeon
ofpamennn Pynknusa BRAAGT B KauecTse CBOSIO BHAYCHHA WREHTH-
q)m(arpp 1%, opm BTOPOM — mpienTnnkrarop 2«, mpnm COPOK HATOM —
45% m T I, -

Cuenywomue gse dyERnIIRE IpPeobpasyioT MKais B memsie qmena
7 Haobopor. ’ '

®ymnaz STN: [STN s], SUBR,

dra Pymrnma mpeobpasyer mxany S, paccMatpuBaemyo wax Sammcs
TeN0ro whela B BOCHMepHIHOM CHCTEMe, B COOTBOTCTBYIOIEe RecaTHd-
Hoe nexoe wmcro. Hampamep: -

[STN #21] - 47

®ysxnus NTS: [NTS n], SUBR.

SHavenmeM aprymenta RamHOH QyEKmEM mommmEo Goite HEOTPANATeNb-
HO@ Iesoe wumcio. OHo npeoGpasyercs s KAy, IPefCcTaBIAIOMYIO
8aIMCh ITOTO THCIA B BOCHMEPHIROI CHCTeMe, Hampumep:

[NTS 17] — 421

G moMmomgeio CleRyiomeid BCTPoeRHO# PyRKmmE Moo H3MEHATH
BHeIHNe CKOGKH y T00HIX - CHMCKOB, MokEO 8aMeHATH B ofpamieHnsx
K IlepeMenutiM omam mpedimkcrr ma Apyrae, Boome ot6packBath mpe-
$ukcst mam mpmcoemmnsTy peukcH K mmemam IepeMeHHHIX,

®yurnna ETE: [ETE e, e:], SUBR.

' BHavemmaME oGomx APryMenToB 9T0# (yEKRmEM Nomkmm GrrTe Of{HO-

BpeMeHHO nu60 cumumckm, n1uGo HAeHTA(GAKATOPE u/mnn -06pamenus K
HepeMenEbiM. B mepBoM cirywae smavemmenm dyrknuE apagercs cmu-
COX, COCTABJEGHHEIA m3 SIeMEHTOB cmmcKa Ejy, HO mMelomumii ckobxu
concka Bz, 1. e. y comcka Ey ckofKm 3aMemsiorcs Ha CKOoOKE cmmc-
Ka E;. Bo BTopoM cayuae mpedmxe Belpaernns Fy saMeHsierca Ha mpe-
durc Bupaxenna E,. Bonee TOHHO, B Ka7eCTBE CBOETO 3HAYCHHS (yHK-
A BEIZAeT 00pamjeRHe K MepeMeRHOH, COCTABIOHHOe w3 HEMeHH, B3SA-
Toro u3 Ey, m mpedukca, Baatoro us E, (wnemtugpmratopsr apmecs
YCIOBHO DacCMaTPUBAIOTCA Kak o6pamennms TePeMeHHEIM C IIyCTHIM
npedukcom). Ipumeps:: '

[ETE (A (B C)) [QUOTE ¢ )]] - (A (BC)
[ETE [QUOTE #X] [QUOTE 1.A]] - 1X
[ETE [QUOTE X] A] - —» X

[ETE X [QUOTE :A]] — :X

’
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OrmernyM, ato dyrknma ETE ocymecTsiser wmero cmhrtakcmde-
CKoe mpeofpasoamme, M0TOMY He TpeGyercs, 4ToGHI nepeMeHHEIE, 00-
paIieHAss K KOTOPHIM VKAa3aHH B KauecTBe aPryMenTos, Gr1m ommca-
HEI B IPOTpaMMe. .

Oymxnusa ETE, kak IpaBmio, OpIMeHAETCS TOTAA, KOIKA BO Bpe-
M5 BHIONHEHAA HPOrPaMMEl Hafo DOCTPOUTH MIIHEPCKHE BEIPAKEHHSA,
KOTOpEIe 3aTeM OYAYT BEIYNCIHEHEL ¢ HOMOINbI0 ¢yExmmm EVAL. Bxecs
OOBIYHO BO3HMKAeT Takasg mpobieMa: Kak, mMes AMA HEKOTOpOH mme-
PeMeRHOM, NOCTponTh ofpamjedne K Hell ¢ HeKOTOPHIM mIpedmKcOM?
Dyaxnoua LTA B JaHIOH CATYaI:N He IOMOMKET, TAK KaK B pesynbTate
BEITHCICHAA, CKakeM, Boipaxkerms [LTA (. X)] moxywaercs xomer-
pyknus X, KOTOpas BHeIIHe IOXOMKa HA .-ePeMEHAYM, HO KOTOpasd
el He ABnAercA’ A BoT Qymknua ETE 3gech kak pa3 u OPUTORHTCA:

[ETE X [QUOTE .C]] — X

opmieM BhIpaxkenne X HeHCTBHTENBHO ABIAETCA .-TlepeMeHHOM.

1.19. IIpumep mporpammsr

PaccMorpmM 3afiauy mpeoGpasoBaEEA BHPAKeRHH A3LIKA AHCH B

9KBABAJICHTHBIE INI9HEPCKHE BEIDAMKEHHUA C OOCHeAYIONAM HX BBIYHC-

nermeM. Hampmmep, aucmosckoe BeIpasKeHHe

(SEXPR MEMBER (LAMBDA (A L)
(COND ((EQ L ()) NIL)
((EQ A (CAR'L)) Ty
(T (MEMBER A (CDR L))))))

TOIKHEO GBITH Ipeo6pa3oBano B MISHEPCKOe BHPAKENHE

[DEFINE MEMBER (LAMBDA (A L)
[COND ([EQ .L ()1.())
([EQ .A [1.L]] T)
(T [MEMBER A [REST 1 .L]])])]

KOTOpOe M CAeAyeT BLITUCIUTE. .
Jnsg mpocTOTEI MEI OrpaHHYUMCA «Ga30BBIM» ImCHOM X OymeM
Opefuosarars, UT0 JHCHOBCKEE BHIPQKeHUS B3alHCAHB 6e3 omuboxK,
UTO T0YeTHEE BHDAMENMIS IUCHA He HCHOMB3YIOTCA M 9T BCTPOCHHKIe
NRCIOBCKUEe (PYHKOUM IePeonpefelaTh Helb3s.
Hmxe mepeducieHH mpaBmia npeofpasoBaHds AOMYCKAaeMBIX Ha-

MH JIHCIOBCKUX BLIPasKeHH{ (CileBa) B SKBUBANEHTHLIE MIDHEPCKHE -

BRIPD)KeHUsA; B 3THX IIpaBHJIAaX z 0003HAa4aeT HOPOCTYH ILIBHEPCKYIO

dopMy, DKBUBANCHTHYIO NNCIOBCKOMY BEIDAMEHHIO £, & & — CeIMEHT-
HEI BapHAHT 3TOH (OPMEL
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wucao —_— uucao

NIL, () — ()

T - T

Opyeue udenruduraroprr — ~nepemernvle
(QUOTE z) - =z

(CARz) — [1af.

(CDR z) — [REST 1 7]
"(CONS z y) — (3 3)
(ATOM z) - [ATOM 7]
(EQzy) - [EQ7Z ]
(COND (p1 e1) ... (px en)) —

— [COND (p1 ) ... (px en)]
(SEXPR f (LAMBDA (v; vz ... va) €)) —

-~ [DEFINE f (LAMBDA (v; vz ... va) 2)]
(fasas...an) — [fa1T...a30]
((LAMBDA (vy vs ... V) €) a1 Gz ... @) - .

~ [DO [DEFINE f (LAMBDA (v; v; ... v,) )]

[f a3 ... a,]] ‘

OrHOCUTeNBHO TOCHE/HETO HpaBHIa opeofpa3oBaHuA CleTyeT CHe-
7aTh 3aMedamne. B jucnme mpm obpamermmn k Qymxmuum paspermaercsa
BMECTO ee MMeHX 3alACHIBATH OHPefeNAIIee BHPaKeRHe 3T0H PYHE-
nun. B mmsmepe Tak gemars Hemsas, no3ToMy” HOA006HOE AWCIOBCKOE
ofpamenne saMeHseTcA Ha JBa AeHCTBUA — Ha ompefieneEne QYyHK-
IAA ¢ fAHABIM OIPENeNSIOMuM BLIDAKeHHACM X € KakaM-Bulynn mMe-
HeM W Ha OOCTefylomee ofpameHne K 5ToH dyEKOUD MO mMeHH,

YxasamHble IIPaBuIa HpeoGpPasOBAHNSA ML KlIafieM B OCHOBY CJIe-
mylomeldl NI3HEPCKOR HPOrPaMMEI, KOTOpas pellaer MOCTaBIGHHYI0 3a-
aawy:

[DEFINE COMP (LAMBDA (L)
[COND ([ATOM .L] [COMPATOM .L])

([EQ .L ()] ())
(T [COMPLIST .L])})]

91a QyHKUUA OcymlecTBAAeT mpeoGpasosamHue ONHOTO JIUCIOOBCKOTO
Buipasrenusa L: ecmn L —atom, Torma k L uprMersAercs QYHKHOEA
COMPATOM, ecin L — HemycToit cIucor, To npaMensAeTcA QyHEKIAS
COMPLIST; a ecin L — mycroit CHHCOK, TOIla SKBEBAJIGHTHOE MIDHED-
CKOE BhIParkeHme ONpeNelseTcs. cpasy.

[DEFINE COMPATOM (LAMBDA (A)
[COND ([NUM .A] .A) -
([EQ.AT]T)
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([EQ A NIL] ())
(T [ETE .A [QIJOTE CIND]

Oyaxnua COMPATOM npeo6pasyeT NHCIOBCKEE ATOMEI B DKBH-
BajeHTHEIe INIDHEPCKUe BHIDAMGHEA: Imcna W atoM T He MeHsmoTes,
aroM NIL, KoTOpEI# B JHCHe BKBUBANEHTEH IyCTOMY CIOHUCKY, Ipeol-
pasyerca B (), a BCe OCTANBHEIC aTOMBI (B JHCIE HT0 HepPeMeHHbIE)
npeo6paaynTea B MISHEDCKEE .-TepPeMeHHEE, -

[DEFINE COMPLIST (LAMBDA (L) [PROG (F)
[FIN F L]
[COND ([EQ .F QUOTE] [1 .Lj)
([EQ .F CAR] :
[FORM [1 [COMP [1 .L]]]])
. ([EQ .F CDR]
, ‘ [FORM [REST 1 [COMP [1 .L]]]])
([EQ .F CONS] ‘ )
[COMPCONS [1 .L] [2 .L]])
([EQ .F COND] [COMPCOND .L])
([EQ .F SEXPR] -
[COMPDEFUN [1 .L] [2 .L]])
([LIST .F]. [COMPLAMBDA .F .L]) -
(T [FORM [F (COMPARGS .L)]1)]])]

Oyrxnas COMPLIST npeo6pasyer HeImyCThHle CHHCKH, KOTODEHIe

_IPERCTaBAAT  cobofi  obpamemma K _imcmoBCKEM  (ymKmEAM.

COMPLIST ssimensier Bce 0coGble CIyIam mpeoGpasoBanAA W NI HEX
nubo cama, auGo ¢ MOMOmBIO ApYrux (pyEKOmE IporpaMMEI CTpOHT
OKBHBANICHTHBE INJHEPCKHe BhIpakeHus. ITocnefHsa Kiaysa ycmos-
HOTO BBIDKEHHA COOTBOTCTBYeT o0meMy cmywaio npeoGpasoBamms,
HpY KOTOPOM HMs JHCIOBCKOE (pyRKOME He MeHAeTCA, & HOCIHEH0Ba-
TeIBHOCTH €€ apTyMeHTOB 3aMeHAeTCA HA HOCAe0BATENbHOCTH BKBH-
BANEHTHEIX ILI9HEPCKHX BRIpaskeHmil. Tak mpeoGpasyiorcs oGpamennsa
K JIHCIOBCKEM BCTPOeHEHIM (ymkmmam ATOM m EQ, a ramsme o6pa-
INMeHNA KO BCEM ONpeNelAeMEIM QYHKIHAM.

IpeoGpasosanme cmucKa W3 JHCHOBCKEX BEIDAKEHHH B CIHCOK

H3 COOTBETCTBYIOIIMX IVIIHEPCKUX BHIPAMKEHHH OCYMIECTBIACTCH dynx-
nueit COMPARGS: - !

[DEFINE COMPARGS (LAMBDA (L) [COND
([EMPTY .L] ())
(T ([COMP [1 .L]]
(COMPARGS- [REST 1 .L])))1)]

Crepyromue weTnipe pyEKnEE mameit IIPOTPaMMEL  OCYIIeCTBIA-
10T TPAHCAANAI0 KOHKPOTHHX JINCIOBCKEX (PyBROmi,
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[DEFINE COMPCONS (LAMBDA (A1 A2) [DO -
[SET A1 [COMP .A1]]
[SET A2 [COMP .A2]]
[COND ([VAR. .A2]
: (.A1 [ETE .A2 [QUOTE 1.C]]))
([LISTP .A2] _
(A1 [ETE .A2 [QUOTE < )]]))
([LIST .A2] -(.A1 LA2))]])]

9dra gynknus mpeoGpasyer obpamenne K AmcnoBcKo# ¢ymkmmm CONS.
COMPCONS mpesfie BCero moxyuaer IIPHePCKUE DKBHBANERTH Al &
A2 ofomx aprymentoB (ymkmmm CONS, a sarem crpourt L-cuncox,
HepBHId dIeMeHT KoTOporo — ato Al, a BTOpOi (anm ocranbHLIE) mO-
aydaerca Tak. Ecaim A2 — 9710 .-mepeMeHRas mam mpoctoe obpamenme
K (Qymrnmm, To B L-COMCOK BCTABISETCA CerMeRTHEIR BapHAHT 3TOrO
obpamenns. Eciam me A2 ABIACTCH CHECKOM B KPYTIBIX CKOOKax, TO
B L-cmucox BerapnsoTca cpady BCe DIEMeHTH CHicKa A2, T. e. pe-
8yJIBTAT BLIYHCIACHAA AmcHoBckol (ynrmmm CONS spmech BHIOACHBa-
erca sABmO. Bo3MOiKeH eme OAMH BapWAHT, Korja A2 SBISETCH AaTO-
MoM (mampmMep, wucioM mrm T). B TaxoM ciysae B ameme obpasyer-
€ TOYEYHOe BEIDAKeHHME, HO IIOCKONBKY MEI HX He paccMaTpHBaeM;
TO JaHHHA BAPHAHT HTHOPHPYETCH. ‘

[DEFINE COMPCOND (LAMBDA (L) [PROG ((CL ())) -
[LOOP E .L [SET CL (I.CL [COMPARGS .E])]]
[FORM [COND LCL]]])] -

®ynrnqus COMPCOND TpaHCIHDYeT JAMCHOBCKW® yCAOBHEIE BEIpasie-
HEA, T. e. o0pamenus K $ymxmun COND.

[DEFINE COMPDEFUN (LAMBDA (F D)
[FORM [DEFINE .F
~ (LAMBDA [2.D] [COMP [3 .D]])]])]

Oymrnus COMPDEFUN mpeoGpasyer ofpameEEe K JHCIOBCKO
¢yrxnaz SEXPR, KoTOpas OmpemenseT HOBYIO (YHKROHEIO ¢ EMeHeM
F m ompepensionmuy Bripaskenzem D, B coorsercTBymmee oGpamenne
K mrsrepckoil yuxknmu DEFINE.

W, maxonen, ciegyomjas QyRKOAS TPAHCAPYET JNUCHOBEKME CIIH-
COK, IEpPBEIM 3JEMENTOM KOTOporo seiserca LAMBDA-sbipamcenne:

[DEFINE COMPLAMBDA (LAMBDA (D A) [PROG (F)
[SET F [GENSYM]]
[FORM [DO [COMPDEFUN-.F .D]
[FORM [.F (COMPARGS .A1]111)]

B aroif pyErmuE memomnsyercs oﬁp‘amenne ® Qysrnua GENSYM
(cm. § 1.18), KOTOpasm «IOCTABISAET HEKOTOPO® HMA Mis dyarnnn
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C-33flaHEKM oONpependomnM BhipaskenueM, ITockomsky GENSYM me
OTHOCHTCA K YHCIY BCTPOEHHBIX (PyHKOUE mIsHepa, OHA TaKie ROILK-
Ha OBITH OMHCAHA B Hamei mporpamme: .

[CSET NGENSYM 0] .
[DEFINE GENSYM (LAMBDA ()

[DO [CSET NGENSYM [+ :NGENSYM 1]]
[LTA (:NGENSYM #)]])]

Urak, mer ompegenmnm Bce Heofxommmuie (YRROUA, ¢ MOMOMBIO0
ROTODHIX OCYIECTBAACTCA TPAHCIANUA OZHOLO JIHCIIOBCKOTO BEIpasKe-
HuA. ECIE MBI XOTHM OTPAaHCIHDOBATH HeTyio JMCTIIOBCKYI0 LPOrpaM-
My (IOCAef0BATeNBHOCTS BHIPAKEHHIL), PACION0KEHAYI0 B HEKOTOPOM
paitne FILE, n X0TUM BLITHCIHATH ee ¢ pacnevaTHOXd Pe3yALTATOB HA
AIILY, To B Hamy mporpammy CllelyeT BKIIOYHTH ONpefeNcHHAE em[e
Of{HOH, OCHOBHOH ()yEKIum:

[DEFINE COMPILE (LAMBDA (FILE) [PROG (L) -
[OPEN FILE GET] [ACTIVE .FILE GET]
[ACTIVE PAPER PUT]

[WHILE [NOT [EOF]]
[PRINT [EVAL [COMP [READ]]]]]
[CLOSE .FILE GET]])]

Tocmepanm BrIpamenmeM Hamell mIdEEpCKOi IIPOrPaMMEI JOJKHO
OuTs obpamenme K ¢ymxmum COMPILE, apryMeHTOM Iz KOTOPOi

‘yKashiBaerca uMA (aiina (cxaskew, JIMCIT), B KOTOPOM. pealbHO 3a-

NHCaHA JIECHOBCKadg Iporpamma:
([COMPILE JIUCII]
Brruncienme 3TOTO BHIPAYKEHHS W BEI30BET BEIIONHEHNE ONHCAH-

1O BHINIE MIDHEDCKOHE MPOIrPaMMLI, T: e. TPAHCIARAIO H CYeT JUCIOB-
CKOHl IpoTpaMMEL ‘ -



TIHIABA 2
OBPA3IIBI

2.1. OcHoBHBle nORATHA

*  OGpaGoTKa MamEHEIX INOfPa3yMeBaeT, KaK HPABHJIO, AHAJIA3 9THX
nammbix # ux mpeobpasosanme. M To @ fipyroe B mISHEpE MOMKHO OCY-
LIECTBAATh ¢ IOMOMBI0 (YHRIIHA, PacCMOTPeHHHIX B IpefsIAyIIeit
raase. Ofmaro fila IpoBefeHNA aHalu3a FAHHHIX B A3HIKe €CTh Golee
yno6Hoe cpefcTBO — 06pasysi. JJOCTOMACTBOM 00GpasmoB ABASETCA TO,
4To OEM B Gomee marasagmoii 1 Oomee mawommumoir dopme, uem QPyHK-
UM, ONMCHIBAIOT mpaBmia amaiusa. IlosTomy IPOTPAMMEL, B KOTOPHIX
HCIONB3YI0TCSA 00pasmel, MOAYJaloTCA Goiee MPOCTHIME M KOMIIAKT-
HBIMH, 9eM HOPOTPAMME], B KOTOPHIX HCIONBSYIOTCA TONLKO (YHKOUM.

Currarcrueckn oGpasem — 3TO INIPHEPCKOe BHIpajkeHHe, a COfep-
SKAaTeIbHO ero MOKHO PAacCMATPEBaTh Kak IMaGilom, KOTOPHIHA Kak Gnr
HAaKIAfBIBaeTCA HA AHAAM3ADPYeMOe BHIpAaKeHWe, 4TOGEl OMpPENEIHTSH,
uMeeT JH OHO TpefyeMylo CTPYKTypy. Ilpomecc Taxoro HaNOKeHUs
Ha3BIBAETCH conocrasaekiem 00pasna ¢ BeIpaskeHHmeM. BO3MOKHEI ABa
uCXoma comocTaBlemns: ydaua W Heydauwa. ComocTaBleHde YAATHO,
eClIM aHANM3WpyeMOe BhIpakenue HMeeT TPebyeMy0 CTPYKTYDY;
B 3TOM clIydae TroBOPAT, 970 00pasel W BLIDAJKEHUE COOTEETCTEYIOT
EpYT AIpyry. B mpormBEOM Clydae COHOCTaBIeHMe HEYHAYHO, BEIDasKe-
HHAE He COOTBETCTByeT 00pasmy.

Ilpm comocrapienwu o0pasnma ¢ BEIPDAJKeHMEM BO3MOKHEE m0004Y-
HBle B(PeKTH: HEKOTODHIM HePeMEHHHIM u3 ofpasma MoOryr ObITh
mpucBoersl HOBele smaveHumA. He tpelyercsa, uro6nr ofpasem moJ-
HOCTHIO OHpefedsl CTPYKTYPY aHAMH3EpPyeMoro Bupasxkemusa. OGpasern
MOKeT HAKJIABIBATH OrPAaHMYEHMsI TOJLKO 'HA HEKOTOPHe YacTH BRIPa-
JKeHNs, APYrHe ke (PParMeHTH BEIPASKCHIA MOTYT OBITH IPOM3BOIE-
HEIMA. B TO Ke BpeMa OYeHb 9AaCTO HeOOXOMEMO 3HATH KOHKPETHHIH
BAJ TaKAX parMenToB. [ DTOT0O B COOTBETCTBYIINWe IIO3WINH
o0pasma BCTAaBAAIOTCA IePeMeHHEIE, KOTOPHIM HPH COLNOCTABIGHHH
n GyAyT OpECBOeHH WHTePeCYOmHe HAC (PPATMeHTH BHIPAKEHWH.
Taxmm o6pasom, ¢ momompblo 06pa3moB Mo;kHO He TOIBKO yGemmThes,

) 75



9T0 aHANMBHPYeMOE BHIDAKEHAE HMeeT ONpefieleRAYI0 CTPYKTYpY,
HO ¥ ysmars 8apaHee HEM3BECTHEIG 60 UACTH.

O6pasner mensarca ma npocrie M cezmentrbie. IIpocrie oGpasmst
BCeIZIa CONOCTABNAIOTCA ¢ ONHAM BhipakemmeM. K Tammy oGpasmam
OTHOCATCA:

— aTOMEI;

— TpocTie 06palieRus K KORCTAHTAM m TepeMeHHEIM;

— Ipoctsie ofpamenns x GynKmmam;

— L-cnnckm, saeMenramu KOTOPHIX ABNAIOTCA (M06HIE) o6pasmsr;

— TOpocTeHe ofpameHEA X TIponefypaM, HA3HIBAGMEIM CONOCTABH-

TeJSIMH, !

Cermentarle 06pasm BCETZla COIOCTABIAITCA ¢ IOCIENOBATEI-
HOCTAMHE BBIDaKeHHIT- (cerMenTamum). CamocToaTenbEo o o0 pasmer
HE HCHONBSYIOTCA B MOTYT BCTPeuaTBCS NHIIb KAk BIeMeHTH 06pa3-
HOB-CIECKOB HWIM KaK AapryMeHTH dyrxkmuii w comocraBurenei:,
K cermentmaM 06pasmam OTHOCATCA: '

— CerMeHTHHIe O0palfeHHs K KOHCTAHTAM I IepEMEHHEIM;

— CCTMenTHHle O0pamienus K Pynrouam;

— CerMenTHble 06palleHUA K CONOCTABHTEIM.

Hrxakme mpyrme UI5HEPCKE® BHIDA;KEHAA HCIONB30BATH ‘B Kade-
cTBe 06pasmos Hedn3s.

"B pansmeitmem Mrpr Gynem o6osmauars o6pasmsl wepes pat (Bo3-
MOJKHO, C WHJEKCAMH: patl), pat; m T. n.) m GyneM, eciau me CKa3auo
unoe, mox «oO6pasmoM» MOHEMATE «mpocToii oGpazemy.

ComocraBmenne o6pasma ¢ BEIPa)KeHEEM OTYIIecTBIgeT

Oynroua IS: [IS pat e], FSUBR.

Caoit mepasrin ApryMenT — mpocroit o6pasen paf — Qynxmma IS me
Bplumclsier. OHA BHIYMCHASET TONHLKO BTOPO# apTyMeHT — WpOCTYIO
dopmy e, 3mavenmenm KOTOPOii Mojker GrITh M0Goe BEHIpasenite. Han-
HOG BrIpaKemie M COHOCTaBIAAETCA ¢ o6pasmoM pat. Ecim comocras-

Teune yaaumo, ¢ymknms BerpaGaThiBaer 3HaTeHme T, Heymaumo —
3nagennme ().

2.2 IIpocrere oGpasmt

B srom maparpade ommcrmarorcs IpaBANa CONOCTABIGHUA MpOC-
TEIX 06pasIoB BcexX THIOB, KpoMe oﬁpaauox-conoc'ranmeueﬁ, KOTODEIe
Oynyr pacemorpenst mosxe. :

O6pasnam-aTomam COOTBETCTBYIOT TOJNLKO DABHEIE MM  ATOMLL
Iostomy

[IS IVISHEP INIEHOP] - ()
IS5[+23]] — T

Ecnm B kagecrse o6pasma yKasano mpocroe ofpamenue k (ynk-
1K, TO BEITHCIAETCH BHAYCHHe (QYHKOUE, T OHO CPaBHABAETCH € CO-
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IOCTAaBNAEMEIM BHIDRKeHHEM. B Cllygae paBeHCTBA CONOCTAaBICHHE
yhauHo, MEAavYe — HeyAasHo. HampuMep:

[IS [ATL CE3AM] (CE3AM)] — T
[0S [+ 23] 50] — ()

OGpasmy, ABIAOMEMYCS NPOCTHIM ofpamenEmeM K KOHCTAHTe,
COOTBETCTBYET TONBKO BHIDAMeHNe, PABHO® SHAYGHHI0 KOHCTAHTEHL
IIycrs, ¥ mpmMepy, KoHcTanTa PI mMeer smauemme 3.14159, Torma

[IS :PI 8.44159]  — T
[1S :PI (A)] - ()

Ecim B rauecrse ofpasma ykasama .-TepeMeHHAsg H 3Ta Iepe-
MEHHAs HMeeT 3HAUeHWe, TO TAKOMY o06pasmy COOTBETCTBYET TOJBLKO
BHIpaJKeHHWe, COBIajaloMiee ¢ TeKyIWM SHaUYeHWeM Hepemennolt, Ha-
npumep: .

[DO [SETX (AB)] IS X (AB)]] ~ T
[DO [SET A #20] [IS.A 16]] — ()

Bo Bcex paccMOTpeHHEIX BBHIIe CIyYasX CONOCraBieHue (aKTHIe-
CKE CBORMJIOCH K TPOBepKe Ia DPaBeHCTBO. B Clemylomux ke ABYX
CIy4asx COMOCTABJEHHe CBOMUTCA K HIPHCBAMBAHHMIO NepeMeHHEIM HQ-
BHIX 3HAYeHWH. .

Ecnm B kagecrBe o6pasma yKkasaHa ~HePeMeHHAA ¥ 9Ta IepeMeH-
Hag B TeKymUi MOMeHT He WMeeT BHAUGHHA, TO NAHHEIH o6pasen
cooTBeTCTBYeT JMioGoMy BEIpaskeHmi0. Har moGoumsiii sdderr como-
CTaBIEHWA, IePeMeHHasd NONYIaeT BHAYeHWe, KOTOPEIM CTAHOBHTCS
comocTaBigeMoe ¢ Helo BHpasikenne. HampmMep, ecim mepeMeHHAA X
He MMeJa 3HAYEHHs, TO OPH CONOCTABIGHEH - . .

[ISX(A+4+B)] - T

mepeMennoil X Gyfer IPECBOGRO 3HAYeHMe (A + B).

Taxum oGpasoM, Kak ofpasen .-epeMemmas BefieT ce6s JIBOAKO.
Ecnm oma mMeer .3Ha9eHHe, TO OHO W HCHONB3yeTCsH IIPH COMOCTAaBIe-
H¥H, a eCclH MepeMeHHAsA He MMeeT 3HAYGHHE, TO IPH COIOCTABICHHI
eit mpEcBamBaeTCs 3HaYeHHe. )

JloBoabHO 7acTo B mpomecce COMOCTABIOHAA HeoOXOAWMO mPHCBAH-
BaTh NepPeMeHHLIM HOBHE BHAYCHHSA HE3aBHCEMO OT TOTO, HMEJH OHII
paHee 3HAYeHWA WIW HeT. B Takux cxygasx clefyer .o6pamarhes
K mepeMeHEEIM ¢ TpedmmcoM. «x». Kax obpasenm =-mepeMemmas co-
OTBETCTBYET JMI000MY BHIPAJKEHINI0, NPHYeM LOPH CONOCTABICHHH Iepe-
MeHHAS MOJydYaeT HOBOe 3HAYEHHS, KOTOPHIM CTAHOBATCH COMOCTAB-
asieMoe ¢ Helo Brpakenme. Tak, moCIe BHYACIEHHA

[DO [SET X PL/1]
[IS #X (PASCAL ADA)]] — T

mepemenras X Oyper mMeTs smauemme (PASCAL ADA),
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Bce paccMoTpenible maMm CIyuam CONOCTABIEHHS OdeHb IIPOCTHI,
7 UX JEFKO pealdsoBaTh ¢ moMompio gymknui. IloaToMy paccMorpen-
HEle Bblme 06pasmel OOGEIYHO HCHONB3YIOTCA He CaMOCTOATENALHO,
a4 KAaK KOMIOHEHTH GOliee CJIOKHEIX 06pasmoB — 0GpPABHOB-CIHCKOB.

O6paany, apraomemycs L-comckom, COOTBETCTBYeT TOJIBKO L-cmm-
COK, BIEMEHTE KOTOPOTO COOTBETCTBYIOT BJeMeHTaM HAHHOTO ofpasma.
IIpr srom Ttpebyercs, wTo6H CymecTBOBAaTO COOTBETCTBHE OIS Kask-
oTo dIeMenTa Kak 00pasma-CIMCKa, TaK W AHAJM3EDPYEMOIO CIHCKA.
Hampumep, comocraBmenme .

[IS (OTHM +X) (OTHM MOCKBBI)]

. \
yragnuo, HOCROJII:Ky €CTh COOTBETCTBHE MNJIA KaXKAOTO dJIeMeHTAa COIO-
CTaBIAeMBIX CIIUCKOB, a CONOCTaBIeHNE

[IS (OTHH #X) (OTHM HOYHOW MOCKBEI)]

HEYJa9HO, TAK KaK HET COOTBETCTBHA NIA TPETHETO dIeMEHTa amamd-
3MPYeMOro COHCKA (HANOMIAM, 9TO mpocToMy o6pasmy, B UaCTHOCTH
#X, MOKeT COOTBETCTBOBATH OLHO BEIDaJKeHHE, HO He CeTMEHT).

llpm onmcasmm TOYHEIX TPABHI CONOCTABIEHMS L-CHECKOB 6ynmem
Pa3MEIATE [iBA CIy4as: KOTAA BCe 3AeMeHTH 00pasma-CHMCKA gBIs-
I0TCA OPOCTEIME 00pasmaM# ® KOTAa CPefM 9THX DAeMeHTOB eCTh
x01A GBI OmmE cerMemtmelit o6pasem. B mammom maparpade paccMmar-
PHrBaeTCA TOJNBKO IEPBHLA CIydaii. .

OGpasem-cImCcoK, COCTABJIENHEIH M3 OAHMX TPOCTHIX 00pasmos,

TpeGyer, UTOGEI CONOCTABIAEMEIH ¢ HEM CIMCOK HMe Ty e RIAHY, .

970 H OH C€aM, H 9YTOOH JIeMEHTH OGOHX CIHWCKOB, HAXOATIEECS
B OAMHAKOBEIX MOBMOMSX, COOTBETCTBOBANM APYT Apyry. Bomee Toumo,
COmOCTaBNeHHe L-COMCKOB ONMHAKOBOE MINHEI CBOZHTCA K ILOCTeT0-
BaTeJbHOMY CONOCTABIEHHIO CHAYANA IEPBEIX 5IeMEHTOB CIHCKOB,
3aTeM BTOPHIX 3JIEeMEHTOB, 3aTeM TPETBUX BJIEMEHTOB W T. 4. Ecim
BCe OTH CONOCTABJIGHASA YRAYHHL, TO-YNAYHEIM CIATAETCA H COHOCTAB-
JleHne CHOUCKOB B I@JIOM; LD 3TOM BCe moGoumble d)eKTH, mMeBMIHe
MeCTO IPX MPOBepKe COOTBETCTBHA DNEMEHTOB, COXPAHAIOT CBOIO CHIy
¥ 10 -OKOHYAHHHA COMOCTABNEHAA CHUCKOB. Ho ecam orameTcs, uTo
COLOCTaBlIeHNe KAKOH-TO MApe! 5AeMeHTOB HeyNAYHO, TO COIOCTABIE-
Hie CIMCKOB CPady jKe NPeKPAIAeTCH; OHO CUMTAETCA HEyHATHEIM,
U TpE 3TOM BCe MOGOUEEIe 3BEKTEH COMOCTABIEHHA IpeNLIAYIIAX
9JIeMeHTOB YHHUYTOKAIOTCH. )

Taxum ofpasom, mpm comocTaBNeRAN mepeMeREbIe 06pasma moiy-
YaloT HOBHIe 3HAYEHMS TONBKO TOTAA, KOrfa COIOCTaBieHme 06pasma
C BHIpaKEHHEM YAAaYHO B MEJOM, IIPA HeyHAUHOM ’Ke CONOCTABICHHH
OepPeMeHREIe 00pasna He MeNAIOT CBONX 3mATCHHmit. 910 — ofmee mpa-
BIJIO cOmOCTaBIeHNsA 06pasnos.

IponaniocTpupyem cKrazaHHOe BLIMe KOHKPETHEIME TpEMEpPaMH.

Cmagana paccMoTpEM CiIyYanm HeYNATHOTO COLOCTABICHHSA;
78

.-

fm—m



[IS (A + X) [QUOTE <A + B)]] — () ‘
[IS (#X — CTOJMIIA DUJIIKI)

(CYBA — CTOJIMIIA)] — ()
[1S (A3BIK AJIA) (A3BIK AZIBI)] — ()

B mepBoM W3 OTHX IOPAMEPOB HeyJaua CONOCTABIEHUS 0GYCIOBIEHA
TeM, ITO AHAJU3HPYeMOe BHIPA)KeHWe He SBIAETCS CIECKOM B KpYyI-
ABIX CKOOKaxX, BO BTOPOM IpWMepe — PasHOH JJIMHOE COHOCTABISEeMBIX
COHMCKOB, & B TpPeTheM ITpAMEpPe — HeCOOTBETCTBIEM BTODHIX JJeMEH-
TOB CIMCKOB.
. B caegylomux mpumepax, Tiie IPeAmoNaraercs, ITO NepeMeHNas
Y umeer smauemme 1828, a komcramra C— smauemme QUM sce
TpeGoBanmsa K yHaTHOMY HCXORY COHOCTABIGHHAS BHIIONHEHEL

[1S (Y — [+ .Y 82]) (1828 — 1910)] — T -
[IS (#X TOBOPHII: +Y) .
(KIIPYTKOB TOBOFMIL: BOH!)] — T

. u mepemernmas X momydaer smauenne H.IIPYTHOB, a mepemgmmas
Y — smauenme BJIN! T

[IS (:C HACEJAIOT («N THICAY)).
(OUJIRE HACEJAIOT (600 THICAU))] -
T, N:=600

PaccMOTpUM IIPOIECC CONOCTABIEHHA CIMCKOB B IOCHEJHEM CIy-
gae. ©6a COmOCTABAAEMEIX CIACKA MMEIOT OAMHAKOBYIO AJIHAHY, IOJTO-
My ¢yarnua IS ocymecTBisger HOCHEA0BaTeIbHOE CONOCTABJICHHe MX
3JIeMeHTOB:

[IS :C OURU] — T
[IS HACEJIAIOT HACEISIIOT] — T
[IS («N TBICAY) (600 THICAU)] -» T, N:= 600

(B mociemmeM ClIyiae PEKyPCHBHO HPAMEHsAETCS IPABHJIO COIOCTAaB-
JeHnsa CHECKOB). IIOCKOJNBKY Bce 9TH CONOCTABIeHHA YHAAYHEL, TO
YHA4HBEIM ABIAETCT W COHOCTABIeHWe COHCKOB B IeloM. A pas Tak,
T0 3a Tepemennoii N coxpamserca 3mauenzme 600, momyuemmoe eio
BO BpeMs COIOCTaBIEHHS TPEThHX 3JeMeHTOB HCXOAHBIX CIIHCKOB.

Opyroir mpaMep. IlycTh mepeMeEHas Y uMeeT 3Hadenune
OYTJIAP. Torga comocrapiende

[1S (#X — .Y POSIISA) (AP®A — CKEJET POSIIIA)]

Hey[A9HO, MOJTOMY OepeMeHHasg X He MeIdgeT CBOEr0 3HAYeHHA.
B caMoM felle, BTO CONOCTABIEHEE CBOAUTCA K IIOCIEA0BATEILHOMY
BEIIOAHEHHUIO CAEAYIOMIX CONOCTaBICHHM: i

[IS «X AP®A] - 'T, X:=APDA,
[8§=-=] - T
[IS .Y CKEJIET] — ()
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IlocKonEKy 0GHADYMHIOCH HECOOTBETCTBHO MY TPETBEME BJIEMeH~
TaMH CHECKOB, COUNOCTaBJIEHAe CINCKOB IPEKPAIlaeTcd H OHO 00BAB«
aAerca HeypauueiM. IIpm aToM mpmcBoeHHOE mepemenHO# X 3HaYeHHe
APQA yBEMuYTOMKAETCA W BOCCTAHABIABAGTCSH IpeKHee 3HAUCHHE IEpe-
MeHHOH, KOTOPO® OHA HMeJIA [I0 HAUaNXa COMOCTABICHNS.

UsMenenne smauenmiil y mepemeHmEIX ofpasma B mpomecce COIO-
CTaBNEHNA MOXHO PAacCMaTPHBATh KaK YCIOBHO® (BpeMeHHOe) mpH-
CBAMBAHNE B3HAYEHNH, KOTOPHe CTAHYT MNOCTOSHHBIME BHAYCHWAME
TOABKO B CJIy9ae YJATHOrO MCXOfA BCOIO CONOCTABIEHHA 00pasma
¢ BripaxkenneM. OfHAKO BTO HE 03HAYAET, UYTO TAKMMH BPEMEHHHIMH
SHATCHHAME HENB3SA MONL30BATHCA. IloKa BHIMONHAeTCS comocTaBie-
HHe, BDeMOHHEI® 3HAUCHHs NEPEMEHHEIX PaccMaTPUBAIOTCH KAK TeKy-
mue 3HAYEHMA, KOTOPEIMA MOKHO BOCHOJNB30BATHCA, OGPATHBIINCH
K mepeMeHHEIM ¢ mpehmicoM ¢.». Takas BO3MOKHOCT HCIONB30BAHA,
Hampumep, B ofpasme (+#X .X), KoTopoMy cooTBeTcTByeT m0Goit
L-cnmcor #m3 pgByX paBHEIX BJIeMEHTOB. HeficTBATENbHO, paccMOTPAM
CONOCTaBJICHHS

[IS (+X X) (FIFTY FIFTY)]

Ilpm comocraBnenun mepsrix sneMentoB #X u FIFTY TlepeMeR-
Hag X yCHOBHO IONydaeT 3HAYeHHe FIFTY, xoTopoe ® mcmoabayercs
IpHE COmOCTaBIeHAH BTOPHX 3leMeHTOB .X m FIFTY. Tark Kax como-
CTaBileHHe CHWCKOB YHAYHO, 3HAYeHHe FIFTY COXPaHAeTCA 34 Iepe-
MeHHOR X U 110 OKONMYIAHWE CONOCTABIGHES.

Mammnynapys mpedurcaMm «.» m «#», MOMHO mOCTPOETH Goee
CIOKHEI® IPHMEPEI TOr0 jKe THHA. IIPeANONOKAM, 4T0 140 HAYaka
comocraBilenus1 HepeMennas X HMBlTa 3HadeHde 1; TOrga EMeeM

[1S (X + +X X X — «X / [+ X 1])
(1+2X2—3/4] - T, X:=3

3Kech IpPE COMOCTABJICHWH INEPBHX SIEMEHTOB HCIONL3YeTCH 3HAYe-
m¥e mepeMerHOH X, paBmoe 1. IIpH COmOCTABNEHME TPeTHEX BleMeH-
TOB mepeMeHHas X IOJNyuaeT HOBO® 3HAUeHHE 2, KOTOPOe HMCIOMb3Y-
eTCA IPH COIOCTABJNCHWM NATHIX 3JIeMeHTOB. IIpm comocraBienum ke
CeABMEIX DJIeMEHTOB MepeMeHHas X emme pa3 MeHsAeT CBOg SHAYCHHE;
EM CTaHOBHTCS 9HCIO 3, KOTOPOE MCIOAL3YeTCHA B (PYHKIHE CIOMKEHUS
H KOTOpO® COXDAHAETCH y HePeMeImHOH IOCide COMOCTABICHMS.

.

2.3. Cermentnsie 06pa3mbl

Temeps M paccMOTPEM IpaBmIa coNOCTABIENHS O0GPASLOB-CIH-
CKOB, Cpefiil 5JeMeHTOB KOTOPHIX €CTh CETMEHTHHe 06pasmsl.

CerMenTHEIe 00pasmpl, KaKk yKe OTMeYaloCh, COMOCTABIAIOTCH
¢ TOCTef0BaTeNbHOCTAME BHpamenuii (cermentamn). Ilpm sroM co-
IOCTaB/IeHAe TaKAX 06DA3NOB PEINAMENTHDYETCA npasusom decezmens
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Tayuiu, KOTOPOe TIIACHT, YTO CONOCTABIEHH® CErMOHTHOTO o6pasna
C CerMeHTOM BCETAA OCYIIECTBIAOTCA TAaK, KAK ecHH O BEINONHANOCH
COLOCTABIEHHe COOTBETCTBYIONIEr0 IPOCTOrO o6pasma ¢ L-cmmckom,
COCTABICHHEIM H3 DICMOHTOB TAHHOTO CEIMEHTA.

Hanpamep, cermentasrit obpaseny [:C COOTBETCTBYOT CETMEHTY
@1 @3 ... Gx TOTHA M TOIBKO TOTAR, KOrKa mpocroii oGpaser :C coor-
BETCTBYeT CHUCKY (@; @ ... ax), T. €. KOTJA 3HAYEHW® KOHCTAHTEI
PaBHO 3TOMY CHOIOCKY. TakuMm 06pasom, ecam B o6pasme-comcke BeTpe-

" TOJIOCh CEIMEHTHOe 06pamerme K KOHCTaHTe W ee 3HAYEHHEM HB?lHeT‘

c¢a L-cumcor ma k& 9JIeMenTOB, TO NAHNBIA CerMCHTHEIHN o6paser; Tpe-
6yer, qrobnr % OYEPeARLIX SNIEMEHTOB AHANHSEPYEMOI0 CIWCKA o6pa-
B0BEIBANIM [OCIEOBATEIBHOCTS, COBIIAIAIOMYI0 ¢ CEeTMeHTHPOBAHHBIM
SHAUeHHEM KOHCTAHTH. Tombko mpm srom ycuoBum Gymer cymecTso-
BaTb COOTBETCTBME [ifA RAHHOTO CerMeHTHOTO obpasna. Ecim xe B
AHATH3APYEMOM CHOHCKe OCTANOCH MEHBIE % DIEMEHTOB IR ecanm
COTMEHT W3 0YePeAHHIX k DIOMEHTOB BTOr0 CIECKA HE paBeH cerMemn-
THPOBAIHOMY 3HAYCHHUIO KOHTTAHTH, TO COOTBETCTBHS AaHHOMY Cer-

MenTHOMY ofpasny mer. Hampmmep, npu smavenmi (4 2 +) y xom-
cTanTsl C mMeem .

[IS(1LC3) 1 +2+3)] - T
[IS(ALC3) (1+2)] - () ,
IS (LLC3) (1—2+3)] — ()

Cuenyer TOM{IePKAYTE, 9TO, COIMACHO WPABIILY RecerMeHTANHH,
COBIIA/IGHHA CErMEHTHPOBARHOTO SHAYGHAA KOHCTAHTH C CErMeHTOM -
OIepPefHEIX JNIEMEHTOB AHAJIM3ADPYEMOI0 CIHCKA HEJIOCTATOYHO JIs
yRaum conocrapienns. TpeGyerca Tamsie; 1ro6Er 3HaYeHHEM KOHCTAH-
Thl Ouit L-comcok. Ecim ke ee 3mavenmenm ABJISIETCA aTOMADHO® BEI-
paskemue MW COECOK He B KPYTIBIX CKOOKax, TO cerMeRTHOMY o6pa-
IOHHIO ¥ 3TOl KOHCTAHTe HE COOTRETCTBYET HH Ofun cerMenT. B camom
Aelle, TaKoe 3HAYEHHE He PABHO HEKAKOMY L-comexy, moatomy m mpoc-
Toe ofpamennme K KOHCTaHTe He COOTBeTCTBYeT HEKakoMy L-cmmexy,
4 pas TaK, TO, COMIACHO HPABHIY MleCerMeHTANNH, COHNOCTABIGHHE
CerMeHTHOT0 OGpa[eEHA K KOHCTAHTE ¢ MIOGHIM COTMEHTOM OKABKIBA-
erca meynaunsiM. Taxum oGpasoM, ecim KomcramTa P mmeer 8HaYeHNO
[+ 2 4], a xoncranta Q — snauenwe A, To0

[IS(ULP3) (142 +3)] - ()
[1S (:QB) (AB)] — ()

AmayoraTEO cerMenTHEIM oGpamenmsM X KOHCTaHTaM BeAyT ceGsa
l.-mepemernme, mMeomme SHAYCHHS, M CeTMCHTHHI® OGpam{eHms
K .pyErmmaM. 3gech mam ymaumoro HCXOfla COHNOCTABIEHHA TaK:Ke
Tpebyercs, uTo6sr smavenmenm DepeMeHHOU min pymKmum 651 L-com-
COK H UTOGH HOCHeHOBATENBHOCTS DIEMEHTOB DTOTO CIONCKA COBIAajana
¢ comocranaseMemM cermentom. Hampumep, ecim OepeMeHHaa X mMeer
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smazenme (KO3BMA IIPYTHOB), a Y — smauenme (CMOTPH B
KOPEHD), To

[IS (.X TOBOPHI: LY)

(KO3bMA IIPYTKOB T'OBOPUIL:

CMOTPHU B KOPEHB)] — T
[IS ((REST 2.Y) #Z)

(KOPEHb YPABHEHHS)] — T, Z:= YPABHEHHUS
[IS (¢3.Y) »Z) (ROPEHb YPABHEHUA)] — ()

Temepb pAacCMOTPHEM, KaK COHMOCTABJIAIOTCA |x-mepeMeHHEIE W
|-mepeMenHEIe, He EMelomue 3Hagenmi. CoracHo MPaBmly [ecerMen-
ragum, comocraBiende obpasma l«X ¢ CerMeHTOM ay Gz ... Uk
OKBEBAJIEHTHO COMOCTABIEHHI0 00pasma #X co CHHCKOM (ai @ ... Qr).
OTciofa ClefyeT TaKOoe IPABHIO CONOCTABICHHSA | x-IepeMeHHO WX
|.-mepeMeRHO}i, He- MMelomell 3HAYCHMA: STOMY CETMEHTHOMY obpasny
COOTBETCTBYeT MI060il CerMeHT, MpfiTeM IpH COIOCTABICHUM IlepeMeH-
“Haj TONydJaeT HOBOE 3MadeHMe, KOTOPHIM ABIAETCH L-cumcOK, cOCTaB-
JIeHHEIN W3 DICMEHTOB TOFO CEerMEeHTa, € KOTOPHIM COHOCTaBIANCH
AamEEIE 00pasen. HampnMmep, COMOCTABIEHAS

[DO [UNASSIGN X]
[IS (OTHHM !X) (OTHM MOCKBEI)]]
- [1S (OTHH !+Y) (OTHH HOYHOM MOCKBEI)]

yAaUHH, W TPH DTOM 3HAUEHHEM IepeMeHHOH X CTamHOBATCA CIIHCOR
(MOCKBBI), a sHavemmeM TNepeMeHHO# Y — CIHCOK (HOYHOU
MOCKBBHI). '

TlocKoMbKy !#-mepeMeRHON (Kak m l.-TlepeMeHHOW, He mMelomei
BHAUeHMs) COOTBETCTBYeT Ni0GOH CerMent, TO, eCTeCTBCHHO, BOSHMKA-
eT BONpOC: 2 KaKOif MMEHMO CETMEHT AHANM3NPYeMOro CHMCKA CTa-
BHTCA B COOTBETCTBHe 3TOMy cermemTmoMy ofpasmy? OrBer TaKoii:
cermenT mof0upaeTca TaK, UTOGH OHIIO COOTBeTCTBHe W [IA JDYTAX
9JIeMeHTOB COIIOCTABIAEMHIX COHCKOB. :

Ecam B ofpasle-cOHCKe BCero opHa !s-TiepeMeHHAA, TO BEIGOD
cerMeHTa He BHI3EIBaeT sarpyinemmi. HampuMep, mpm CONOCTaBICHHH

[IS (1 1+X«Y) (1+2+3+4)]

ma gomio o6pasma !#X mpEXOpMTCA CETMEHT + 2 4+ 3 4, Tar Kak
TOJBKO B HTOM Clydae eCcTh COOTBETCTBHE M BCeM JApPYTHAM 3JIeMEHTaM
ofpasma-cIMCKa # aHAAM3APYeMOTre CHNCKA. TeM CaMEIM II0O OKOHIa-
HEME  CONOCTABAeHHs mepeMemHag X Oyjer mnMeTh 3HAUCHHE
(+ 2 + 3 +), a nepeMerHEaA Y — smagenzme 4.

Ecam !x-mepeMeHHHX B 00pasme-COHCKe HECKOABKO, TO BEIGOD
CErMeHTOB YCHOKHAETCH, HO M 37leCh OH BO MHOTHX CIyHaAX OYEBM-
nen. Tak, Ipa CONOCTaBIeHAH

[1S (1sX — 1sY) (1 +2 43 — 4)]
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Ha QoMo ofpasna !#X mpmxommres cermemr 1 + 2 4 3, a ma momo
obpasma !+Y — cermert ua ofmoro oaementa 4 Toasko B BTOM Ciy-
dae BTOPOX bleMeHT o0Gpasma-cIECKAa OyHeT HMeTs COOTBETCTBHE
B amamusupyemMoM cmmcke. ClefloBaTelbHO, TOCHE CONOCTABIGHES
3HAYEHNWeM HepeMeHHON X CTameT CHECOK (1 + 2 4 3), a smauenmem
mepeMeHHOR Y — cnucok (4). B to e Bpems OpA CONOCTAaBICHUH

[18 (1+X — 1Y) (1 F 2+ 3 + 4)]

BN OPE KakoM pacupefelleHEN CerMeHTOB Mexkny obpasmamm !#X
7 !+Y me Gymer coorsercTRms BTOPOMY 3ileMeHTy o0pasma-cmmcxa,
fI0TOMY flaHHOE CONOCTaBICHWE HeyJadHO.

Eme meCKOIbKO mpuMepoB mogo6HOro THma:

[IS (1#X 4 1&Y + 147) A \
(+A—~B+C] — T,
Xi= (), Y:=(A — B), Z: = (C)
[IS (1+X %P 14Y .P l42)
1—=24+34+4H] - T,
Xi=(1—2),Pi=+4, Y:= (3), Z:= (%)
[IS (P !«X P lsY) (1 + 2 + 3N - O

B psajie ciyuaes BosMOMHO HecKONbKe BapHAHTOB YHAYHOTO HCXO-
Aa comocrapjeHus cunckos. Hanpumep, conocrasienne

18 (1#X + 1«Y) (1 + 2+ 3 + 4)]

ABIICTCA YRATHBIM NPy 11000M U3 CIeAyONEX BAPHAHTOB pacmpefe-
JIeHUsT CErMEHTOB MRy o6pasmamu !+X u l4Y: -

. 1 m 24344
142 1 344
1+243 u 4

Raroit m3 orux Bapmamtos BEIGupaetcs Opd cOmocTaBIEHMU? DTO
BA)XHO 3HATh, MOCKONGKY. OT BEIGOPA BAPHAHTA 3aBHCHT, KAKHe BHate-
Hus monywar mepeMennsie X u Y.

B mopo6HbIX cuTyanmAX M3 Bcex BOBMOMKHBIX BADHAHTOB YARaYHO-
TO pacmpefleleHHsi CeTMeHTOB Me:KAy !«-mepeMemmEIME (mnm !.-mepe-
MeHHEIMY, He HMOIONIMMHA 3HATEHHI) BCEIHa BHIOMPAeTCA TOT, B KOTO-
POM Ha QOMI0 CaMOH JeBo# !«-mepeMeHHo#t oOpasma-cumcka IpHEx0-
AuTCA HaMKpaTYadmmid cermenT. Eclm mocae »Toro Bce paBHO ocTa-
J0Ch HECKOJILKO BaPWAHTOB, TO W3 HUX BHIGHPAETCA TOT, rfe Ha HOIIO
BTOpO# WO HOPAAKY !x-TepeMeHHOH NPEXORMTCA HAMKpaTYAHmINic
CerMent. EcIm cHOBa HeT OJHO3HAYHOCTH, TOIZA BEHIGHDAETCS BAPHAHT
C HaWKPaTYAHIIUM CErMEHTOM AJs TpeThell mo nopsafary !«-mepeMen-
HOIl, ® T. II. ’

Cormacro oToMy mpaBmiy, B HallleM NOCTeJHEM IpHMepe BEH-
Oupaercs BapmaHT, B KoTopoM ofpasmy !#X {ocTaBieH B COOTBET-
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CTBHe CerMeHT ¥3 OFHOTO oieMenta 1, a ofpasmy !*Ys-cer—
MerT- 2 4+ 3 - 4 CuenoBaTelbHO, HO OKOHYAHWH COIOCTABIEHZS
nmepemennas X OyheT mMeTs 3Hadenme (1), a nepemenmas Y — 3na-
genme (2 4+ 3 + 4).

Jpyrue ompuMeps nonoﬁnoro THOA:

[1S (1sX 1Y) A+ B+ 0] — T,
Xi=(),Y:=(A+B+0Q)
[IS (1«X + l#Y + 17) .
"(A+B) +C—D+E+F)] - T,
X:=((A + B)), Yi=(C— D), Z:=(E 4 F)
[18 (1«X l+Y (1+Z + LX) 1xU) . )
(B+C—'(A+B+C)—(D+B))] - T,
Xi= (B), Y= (+ C — (A+ B 4 C)—),
._<D), Um() - -

OrMernM, 9TO BO BTOPOM M3 5THX IPHMEDOB obpasny !+X mpo-
THBOIOCTABIACTCA CerMeRET M3 OfHOro aiementa (A 4 B), a me -
KOHCTPYKOHEA (A, HOCKOJIBKY aToM -+ ¢ BepxmHero ypoBms oGpasma-
COHNCKA He MOMET COOTBETCTBOBATL HHKAKOMY aToMy ¢ GoXee riyGo-
KAX YPOBHeil aHAJIM3APyeMOTO CHOHCKA. Bolee TOro, KOHCTDPYKIZ:I
(A me sBNmeTCA CerMemToM, W60 mpeACTaBIgeT COGOIL OCIe/[0BATE b
HOCTh CHMBOJOB, HO He IIOCIEHOBATGILHOCTD prannm,}mx nnanepcknx
BRID2KeHAH.

CrasaHHOro BHINE H IPHBeJEHHEIX IPAMEPOB, HO-BHNEMOMY, HO-
CTaTOYHO [ NOHAMAHAA HPABWI CONOCTABICHAA O00PasmOB-CIHCKOB,
cofep:KaIqux CerMeHTHLIe dileMeHTH. Ommako Aag Gonsmeit qemOc'm
npuBefieM TOYHEIE aJTOPATM TAKOTO CONOCTABICHMS.

Ilycrs obpasen-cmmcox P, cpefm 5IeMEeHTOB KOTOPOTO ecTh Cer-
MenTHEIe 06pasmel, comocraBiserci ¢ BepaenmeM E. Eciu P
He ABlsgeTcs L-comcKOM wmim ecim mampa comcka E Meémbme wTHCIA
meCeTMEHTHEIX JIeMEeHTOB cnmcka P, To comocrasimenme P ¢ E gHe-
ymauno. Vmage oCymecTBAfeTcs IOCHeNOBAaTeNLHHIH CICGBA HAIPABO
mpocMOTp dMeMenTOB cumcka P. Ecim ouepepmmoit snement u3 P — ato
npocToii ofpasem, TO OH COHOCTABIAETCH C OYEPENHEIM SIEMEHTOM
m3 E, a ecam 5TOT 37eMeHT ABNAETCS CEeMEHTHHIM 06pasmoM, TO OH

" comocTaBiserca (C ydIeToM IpaBEIa AecerMeHTAIHH) C IIOCHeZ0BA-
TeIBLHOCTHI0 OIePefHEIX DIeMeRTOB m3 E, Koropas ompefeJseTCA Cile-
AytlomuM obpasom.

Ecom mamHBIE 9MeMeRT ABJIAETCA IIOCAETHEM CerMeHTHHIM 00pas-
ooM B P, 10 Gepercst Takoil cerment ms E, uro6x ma pomo ocras-
ITEXCs DIEMEHTOB cnmcka P mpmxommiocs 1o OfIHOMY DJIeMeHTy H3
ocrasmeifcs gacTu cnncka E. .

Jina cerMeHTHOro o0pasma, He ABIAOMErOCH mocrenamM B P,
BHIGOp CerMeHTa BaBHCHT OT TENA BTOT0 ofpasma. i l.-mepeMennoi,
AMeINed 3HAYEHWE, H JJg CETMEHTHOr0 O06pamjeHEs K KOHCTANTO
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i QymKnmm BrGupacTcs CeTMEHT, JIAHA KOTOPOT0 paBma Anmme
SHAYCHUS NIAHHO TNePeMeHHOH, KOHCTAHTHL Wiam ¢yarnmm. Ho aro
TeNaeTCs TONBKO B TOM CIyd3e, eClu 3HAYEHHEM IEPEMEHHOMN, Kom-
CTaHTEl Wi (YEKOEE sABAseros L-comeor m €CIE B OCTaBmelic;y
9aCTH cOoMCKa E XBaTaer sieMenTos VIS OCTABOIMXCA HECEeTMEHTHBIX
dlleMeHTOB ofpasma-cumeka P. Ecmm ora yeloBns He BHIIOTHEHEI,
COOTBETCTBHS IAHHOMY COIMeHTHOMY ‘o6pasmy mer.

HAaa oerampEsix THmOB CeTMeHTHHIX 06pasmos (mus l.-mepemen-
HEIX, He UMEIIUX BHAYenmil, gig l#-nepeMenmrx n A CerMeHTHHIX
ofpamenmit k COLIOCTABATENAM) CeTMEHT ompemedseTcs monGopom.
Cravanma cermemTmpIi o6pazer; comocrasismercs C OYCTEIM CEerMeHTOM.
Ecnm aTo comocrasmenme Heynawno, ofpasen comocrarmsercs ¢ cer-
MEHTOM H3 OJHOTO (ouepenmoro) saementa cnucka E. Ecam @ 910
HE HpHBENO K yjade, K CerMeHTy MoGaBismercs CleRyoImuE siaeMent
u3 E, sateM — eme oxmm smement m T. K. Taroe mapammsamme mpo-
RommaeTcs 10 Tex mop, noxa He Oypmer mafinen CerMeHT, KOTOPHIi
COOTBETCTBYeT NaHHOMY- CerMeHTHOMY o6pasny, amGo CTaHET HeBO3-
MOKHEIM HADANMBAHHE BTOTO cerMenta (B cmmcke E me xBaTut nite-
MEHTOB [l OCTAaBIIHXCA HeCEerMeHTHHIX 9leMeHToB u3 P). B mepsom
Clly4ae COOTBETCTBHe CerMeHTHOMY o0pasny maiimemo, Bo BTOPOM —
COOTBETCTBHA HeT. . ; )

HocnepoBaTensroe ciena Hampaso COIOCTABIEHA® CIUCKOB P
n E mpopommaercs MO Tex mop, moxa He Gygmer HaiIeHO cooTBeT-
CTBHe BCEM 5JIEMEHTAM COHCKA P mim moxa He BCTPETHTCH DIEMeHT
w3 P, nig xoroporo mer coorsercreng 8 cunmcke E. B mepsom clIyuae
CONOCTABJIEHAE CHOHCKOB SaKAHINBAETCH, OHO YAAUHO, W IpHE 9TOM
COXPAaHAIT CBOI0 CHIYy BCe TOGOTMbIE adpderts comocraBmemms,
Bo "BropoM e cmyuae OPOACXORUT BO3BPAT HA3AR — K nociegaeMy
113 PacCMOTPeHHBIX, panee CeFMeHTHBIX dleMenTOB (c Bepxmero ypos-
HA) cOHECKa P, mus KOTOpOTO BO3MOKHO HapaIm{mBaEHe COmocTaBIge-
MO C IHM HOCNeROBATeNBHOCTH oneMenToB cnucka E. Ipmuenm upu

BO3BpaTe YHWYTOMAOTCA Bce moGoummre ahdexTs, KoTOpHe WMenn: -

MeCTO Kax BO BpeMs IpesIfyIIero COIIOCTABIGHAS B3TOTO CETMEHTHOIO
o6ﬁa3qa, TaK X mocle. 3aTeM K COTOCTaBIsAeMOMY ¢ 5TEM 0Gpasmom
cerMenty poGaBnsercs owepenmoit dlleMenT cmmcka E, m mpomecc
ComocraBienns BO30GHOBIACTCA ¢ TOM TOURM.

Mo:xer orasarsca, uto B coucke P yme me OCTaNOCH HA OFHOIrO
CerMenTHOro -06pasma, Ars KoToporo BO3MO)XHO HApam[WBAHME COIIO-
CTaBIsIeMOr0 C HEM CeTMeHTAa. B TaKOM ClyJae COIOCTABIAEHHe CHumc-
KOB NpeKpamaeTts — OHO HeyHaTHO. Ipn aroM Bee ero moGowmme
addertnr yEmYTORAIOTCS. . :

IToscauM ommcammeriy AITOPETM CONOCTABIEHHA HA clieyIomeM
npoMepe: ’ .

[IS (1#X «Y .X 1#Z) (A4 B X (A+B) /0]
3neck obpasny l«X cmauama CTABHTCA B COOTBETCTBHE IYCTOH cer-
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MeHT, II03TOMY flepémenuaﬂ X monywaer smauenme (). 3atem ofpa-
sen Y COHOCTABIAETCA C aTOMOM A, B peaylbTaTe Wero IepeMeH-
HO#t Y mpmcBamBaercs smauemme A. Temeps comocrasiusaiorcs X # .
IdT0 comocTaBleHMe HeyRauHO (HmepeMemHAd X WMeeT ceigac 3HAde-
mae ()), mostoMy mepeMeHHEle X I Y «TepsaioT» cBOM 3Hauemma ()
B A ¥ DPOHCXORHT BO3BPAT K IEPBOMY BJIeMEeHTY o00pasma-CImcKa.
Ha aror pas ofpasmy !«X craBATCA B COOTBETCTBHM CETMEHT H3 ONHO-
ro s;meMeHTa A, W mepeMemHas X NolydaeT Temeph 3madenmme (A).
Tlocne aroro ofpaser #Y ypnaumo comocraBmTes ¢ aToMoM -, OmHAKO
obpasqy .X BHOBL He Oymer COOTBETCTBHA. TosToMy CHOBA IPOMCXO-
muT Bo3BpaT K obpasny !#X, m 1. A. B xomme KommoB stomMy o0pasmy
"GymeT NOCTAaBIEH B COOTBETCTBHE CIMeHT A --- B, m nepeMénHag X
monywar smavenme (A -+ B). Jlamee oGpasem +Y ypmaumo comocra-
BHTCA € aTOMOM )<, B pe3ylibTaTe Uero NepeMeHHOA Y NPHCBOHTCA
snazenme X. ComocraBnenme ofpasga .X ¢ OYepefHEIM 3IeMEHTOM
aHANM3UPYEeMOro COMCKa — ¢ momcmmckoM (A 4 B) —ma sror pas
ymauHO, MO3TOMY fallee HINETCS COOTBeTCTBMe oOpasmy !=Z. Ilo-
CKOJNBKY BTOT CeTMEHTHHIA o0pasen sBIgerca mocienmaM B oOpasme-
CIINCKe, eMy CTaBATCA B COOTBETCTBUE BECh OCTATOK AHAIH3MPYeMOro
CIHCKA, T. e. ceIMeHT u3 3ileMeHToB / u C. ClemoBaTelNbHO, IepeMer-
Hasg Z noixywaer smavenne (/ C). Ha sTom comocTasilemme CHECKOR
3aBepmiaeTcsA, OHO yHauHO. 3a HepeMennbiMu X, Y m vA COXPaHANTCH
3HAYEHNUSA, NONyYeHHEle HMA BO BpeMs comocraBienmsi: (A -+ B), X
u (/ C). A

OTMeTHM, UTO W3 OOWCAHHOIO AJTOPETMA COHNOCTABICHHS CIIECKOB
BHITEKAeT clefylollee HPABANO: eClE MMeeTCA HECKONBKO BapHaHTOB
YIAYEOT0 COMOCTABIEHHs IPOCTOro o6pasma ¢ BEIpakeHmeM, TO BCerma
paccMarpaBaeTcd TOJNHKO ONMH M3 HEX. B wacTHOCTH, IPH COHOCTaB-
JeHUHA CINCKOB HEBO3MOKEH BO3BPAaT K CerMeHTHHIM o0pasmaM, Haxo-
AAIEMCS He HA BepXmeM ypoBHe ofpaspma-cmucka. B cBasm ¢ aTEM
COIIOCTABICHAR

[IS ((1+X A +Y) .X) ((A B A) (A B))]
Hey#auHo. J[lefiCTBHTENAbLHO, IPH CONOCTABIECHAN HEPBHIX 3IeMEHTOB
* (mopcmmcKOB) mepeMenHas X moNydaeT 3HaYeHme (), a IepeMeHHAas
Y — snavenne (B A), mocié 9ero comocTaBleHIe BTODHX BIeMEHTOB
OKa3EIBaeTCA HeymaunsIM. Ho HecMoTpsa Ha 3TO, APYroil BO3MOKHLIN
Bapha®ET yJaYA0TO CONOCTABIeHHs IOfCHHCKOB, B KOTOPOM NepeMeH-
pag X monxyumia 0wt 3maueEme (A B), a mepememmag Y — 3Hade-
nmue (), He pacCMaTPHBAGTCA.

2.4. Tlpumepst McHonb30BaHNA 00pPaA3IOB

TIpmsesiem NBA TpUMepa HCUONB30Bamma 06pAsHOB [l AHAIH3A
CTPYKTYPHl RAHHBIX. :
TepBriii mpuMep — 5T0 CEMBOIbHOE HugdepeRNEPOBaHKE MHOIO-
qnenos. Ilof ¢MEOroYIeROM» GymeM HOHHEMAaTh (OJHOWIEH» HIX KO-
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CIeNOBATENLHOCT, (OHOWICHOBY, COCMHEHHHIX BSHAKAME --. «Onmo-
WIeH» — 3TO  «HePeMeHHas» (IIYHePCKWH anerTaduUKaTOp); amGo
HeOTpHNaTeNbHOe THCHO, IUGO «CTémeHb» BHmA z | n, Ie z — «xepe-
MEHHAAY, a n— IeJioe IHCI0, GompHIee miam pasBmOe 2; auGo mocliefo-
BaTeNBHOCTh TAKHX KOHCTPYKIOHil, COeINHEHHEIX SHAKAME X. Becs
MHOTOJIeH 3aKII0TAETCH B KPYrible cKoOkm. ITpmmeprr Taxmx MHOTO-
TIeHOB:

@), XXY), BXX+X13XY+X12

Crenyomas QyEKOHA CTpomT CHHCOR, OpefcTaBIAmuA co6oit
3a0ACh ONPOU3BONHON MHOTOWIeHa P mo nepeMeHHOK V:

[DEFINE DIF (LAMBDA (P V) [PROG (T) [COND
"~ (INOT [MEMB .V .P]] (0))
(IS (.v) .P] (1))
([I1S (!«T + !«P) .P]
({DIF .T .V) 4+ (DIF .P o)
([I1S (1T X !P) .P]
((DIF.T .V) X |.P 4 LT X (DIF .P )
([1S (V1 2) .P] (2 X.V)) :
(1S (V $ «T).P] -
v (TX. V1 I[=.Tgnlnl

B mepsoit xrayse yciaosmoro Bripatenms POBEPAETCS, BXOAUT JU
"B MHOTOuIeH P mepeMemHmas, mo KoTopoii Benetcs nn@tﬁepenqupcna—
mue. Bo BTopoii kiayse BEImBImeTCH ClIydaii, KOTHa MHOTOWIEH COCTO-
HT TONPKO W3 B3TOH IepeMeHHO#. B ocTalbEEIX KJIaysax ¢ HOMONIbIO
00pasioB OmpejelseTCA CTPYKTYpa MHOTOYICHA: CyMMa JIZ 3TO, OfiHO-
WIeH MAX cremenb (0060 BhIENEeH CAydail CTEHGHE ¢ IIOKa3aTeleM
2, 410651 u30emaTh HOSBIGHHS B TNPOA3BOAHOY CTeIEHEeH ¢ IOKa3zaTe-
Jem 1). StuME ke obpasmaMm Mmorowien pasbuBaerTcs Ha OTHEJbHBIE
KoMmoHenTH. Hampnmep, y muorowsema (6 X X 4 X +3XY+
X 1 2) BmgeasoTcs mepBoe ciaraemoe T — (6 X X) m ocramsasle
craraemsie P = (X 4 3 X Y 4+ X 4 2). Ilocie atoro mo coorser-
CTBylome# giopmyse mEepeRnAPOBAHEA CTPOMTCA COWCOK, ABIA-
IOmAACcA TPOM3BOLHOM MHOTOYNEHA. Tax, fg yKasaEHOTO BEIIE MHO-
roureHa mpumerserca gopmyma (T + P)' = (T’ 4 P’), opuuem pns
TONyIeHUA NPOM3BONHHIX T’ m P’ PeKyPCHBHO NPEMEHAETCS caMa
dyrrnus DIF (cumraem, 4ro 3maucmmeM V Asasgerca aroMm X):

(DIF.T.V) — 0XX4+6X1

(DIF .P.V)

IXX12XY+X143X04+2XX

Hanee s¥u mpomsBOmHEIe cOegmEMIOTCS SHAKOM - M 3aKII09aI0TCH B
Kpyriasie cKOOK®, 9T0 M paer TPOM3BOAHYI0 MCXOJHOI0 MHOrOWNeHa:
OXX+6X1+3XX12XY+
X13X042XX)
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Kax .BEAHO, HOAYIeEHYI0 MPOX3BOAHYI0 CAEHOBANO GH YIPOCTHTH,
OfHAKO MH He OyeM 3aEAMATHCS DTOH TMPOGIeMOW.

Crefylomuii mpuMep, KOTOPHIE MBI DPaccMOTPEM,— dTO 3ajada
HHTeDIPeTANUE IPOrPAMM, BANMHCAHHKNIX HA HEKOTOPOM MOJENBHOM
saspike. CHHTAKCHC DTOTO f3HIKA ONWCHIBAETCA CIeMyOIMAMH METajlHH-
rBECTHIeCKEME (opMyraME (B HEX Ais Gompmeit 'HATNATHOCTH IIPO-
GellEl yKAsHBAIOTCH ABHO, YTOJNKH jKe HCHOJB3YIOTCA KAK MeTaCHMBO-
B, @ HE KaK IIIDHEPCKue CKROOKM)

{mporpaMMa) ::= ((onncanne)._.(onepa'répm))

{ommcamme) ::= (VAR._{mepemenmsie))

(mepeMeHEEIE) ::= {UyCcTO)| (mepeMenHaA ) .. {IePEMEHHEIE ) {
{omepaTopH) ::== {mycro)| {omeparop)...{0IepaToPsI )

(omepaTop)::= ({HeIOMeYeHHb 0IEPaTOP)) |

({MeTKa) i} (HEMOMEUeHHE 0mepaTop))

(HemoOMeueHHEI OIeparop)::== {0mepaTop nepexoma) |
{omepatop BEiBoja) | {omeparop npucBamBanma) |
{yCuoBHEIA omepaTop)y . -

(omeparop mepexofay::= GOTO_(MeTKa

{omepatop BerBoa)::= OUTPUT..{Brpaskenne)

{omepaTop IPHCBAMBAHEA)::== {IepeMeHHAa) =u— ( BEIPaKE~
HEe) - -

{ycnoBmrit omeparop)::= IF (ycaosme) THEN ((nen?meqen-
muiit oneparop))’ ELSE ({memoMeuenHEIA omeparop))

(ycnoBme)::= (({BEHpasKenHme). {3HAK OTHOIIEHHS ) v { BEIPAIKO-
HEe)) . .

(3HAK OTHOMERHA)::== 7= | =

{BHpaKeHme) : == {IACIO) | (nepemennas) |
{mepeMeHHAA) - n (TACHO) -

Tlox «MeTKO#» H (IepeMeHHOI» MORAMAETCH mo6oi IAIHEPCKAH
neETEQUKATOP, TOK (IHCAOM» — 10608 MIGHEPCKO® TUCIO. :

CeMAHTHKA OMECAHHOTO ABHKA eCTECTBOHHA M OUCBH/HA.

TIpzMep mpOrpaMMsl HA TOM A3HKE: . _

((VARSTI) (S =0) (I =0)
(L:I=I1+41) (S=8+2)
(IF (I %= 20) THEN (GOTO L) ELSE (OUTPUT §)))

_HmrepoperaTop 9TOr0 ASHKA MH ONMIIEM B BAN® HECKOILKAX
$ynrnumis.” OCHOBHOH W3 HEX ABIAETCH ¢yrxoua INTERP, apryment
KOTOpO# — WHTepIPeTHPyeMas MporpaMma.

[DEFINE INTERP (LAMBDA (PROG) L
[PROG (VARS (AL ()) OPS OP LAB)
[COND ([IS ((VAR 1+VARS) |+PROG) .PROG])
(T [ERR 1 ()] . - :
. [LOOP V .VARS :
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[COND ([ID .V]
[SET AL (LAL (V ()))])
(T [ERR 2 .V])]]
[SET OPS .PROG] _
L [COND ([FIN OP OPS] [RETURN END])]
[IS (+LAB : !xOP) .OP]
[EVOP .0P]
[GOL]1D)]

9t1a Qymroua crpomr cmmcor AL, B KoTopom GyayT XpamETECA
IepeMeHHbIE HETEPHPETHPYEMOii NPOrpaMMHl I BX 3HadeHnus. Ilepso-
HavanpHO 3roT cmmcok mMeer BER ((v1 ()) (v2 ()) ««. (va ())),
Tfie vy — MepeMeHHEe, ONUCAHHEE B HAYaJe MHTEPIpETApYyeMoi mpor-
paMmel, a () o3HAauaeT OTCYTCTBHe 3HAYeHNMA y IepeMeHHOi. B mamb-
HeillleM B 9TOT ‘CHHCOK GYAYyT B3aHOCHTHCA S8HAYEHHSA, LONyZaeMble
nepeMenEEIMA v;. Hampmmep, Korma mepeMeHBoft vy Gyner mpmcsoemo
sHaveHme 5, cmmcok AL Gymer mpeoGpasoBam k Bmay ((v; 5)
(v2 ()) ..)." . ' .

BoaMmoikmo, 49TO -ONHMCaHAE IEPEeMeHHKIX B MHTePIpeTHpyeMoi
nporpamme 3afamo mempaBmiabEo. Torma ¢ymxmma INTERP mepemaer
yupasnenme $yskoun ERR, xoropas medartaer cooGmenme o6 omm6--
Ke ¥ IIpeKpamjaeT AHTEPIpPETAIHIO,

IToce obpaGorkm ommcammst ¢yEkmus INTERP maummaer mocue-
ROBaTelbHOE BHIIONHEHHE OIIEPATOPOB WHTEPHPETHPYEMOil HporpaM-
mul. CIOHCOK BCeX OIepaTOpPOB BTOH HpPOTPAMMEI XPAHHTCSA B IIePeMeH-
moii PROG, a comcok OmepaTopoB, HAYMHASL C  TOro, KOTODHA J(0]-
seH OBITh BHITONHEH B TEKYIud MOMeHT,— B HepeMeHmoii OPS,
Ecnz cmmcor OPS mycr, torma ¢ymkmma INTERP sasepmaer mm-
Tepnperamuio H Bhfaer 3mayenme END. Mmawe or cmmcka OPS
oTfenseTcs HepBEIA omeparop OP, W3 KOTOPOro yAaismeTcss MeTKa,
ecim oma ecTh. IlomyumBmmiicA HemOMeYeHHHH OODEPATOP BEIOA-
HAercA ¢ uoMomplo (ymkmmum EVOP. [Jamee onmcammmii mma
TOBTOPSIETCA.

[DEFINE EVOP (LAMBDA (OP)
[PROG (E L V B OP1 OP2) [COND
([IS (OUTPUT !+E) .OP]
[PRINT [EVEXP .E]])
([18 (GOTO »L) .OP] [GOTO .L])
(IS (#V = I*E) .0P]
[PUTVAL .V [EVEXP .E]])
([1S (IF «B THEN #OP1 ELSE «0P2) .OP]
[COND ([EVBOOL .B] [EVOP .0P1])
. (T [EVOP .OP2])])
(T [ERR 3 .0P])] D]

89



@Oyrxnaa EVOP mETepOpeTApyeT MEHCTBHA HEIOMEYEHHOTO OIe-
patopa. Jlis aTOr0 OHa ONpefeNseT THN OIEPaTOPa ® BHIIONHAET
camMa (AnA omepaTopa BEIBOJA H YCIOBHOTO OHmepPAaTOpa) HAE ¢ IO-
MOmBI0 APYrEx (QYHKIHE (I8 0omePaToOPOB mepexoma & IpHUCBaEBa-
HuA) felicTBas mammoro omeparopa. Ecim omeparop sammcam Helpa-
BUILHO, BHfaercs coofmennme 06 ommbxe W WHTepmpeTamus Bceit
IPOTPaMMHL IPeKpaIaeTcs.

[DEFINE GOTO (LAMBDA (L) [PROG (B OP E)
[COND ([NOT [ID .L]] [ERR 4 .L])
([IS (1+B (L : 1«OP) !E) .PROG]
[SET OPS [REST [LENGTH .B]
PROG]]) ,
(T [ERR 5 .L])] D]

Oynxnua GOTO uATepmpeTHpyeT omepaTop Hmepexopa. OHa HAXO-
pur B cumcke PROG Bcex omepaTopo® HWETepIpeTHpYyeMoit mporpam-
MBI Omeparop, MOMedeHHHIH MeTKOH L, u IpACBaXBaeT HEpeMEHHOI
OPS- cmmcor omepaTopoB, HaYHHAS ¢ HANTEeHHOTrO (mepemennLie
PROG m OPS sABIAOTCA BHENIHAMZ IO OTHOMEHHI0 XK dyrRIERD
GOTO u Gepyrea ms ¢yErumm INTERP). Tem camuiM Ha CIeRyoIeM
mmare WHTePUpETAAE HMEHHO 9TOT omeparop m Gygmer Bbifpam dymk-
nnei INTERP gna srinonmenmsa. Eciaum B omeparope Iepexona B Ka-
9eCTBE METKM YKa3aH He AAeHTH(DHKATOD HIM eCIN YKABaHHOH MeT-
KOii He IOMedYeH HE OJWH ONepaTop OPOrpaMMEL, TO BHIFAETCA CO0G-
menne 06 ommbxe, mocie wTero HETepIpeTanus MPOTpPaMMEL npexpa-
IaeTcA. .

[DEFINE EVBOOL (LAMBDA (B) [PROG (E1 E2)
[COND ([IS (!%Ef = !«E2) .B]
"~ [EQ [EVEXP .E1] [EVEXP .E2]])
([IS ('#+E1s~14E2) .B]
[NEQ [EVEXP .E1] [EVEXP .E2]])
(T [ERR 6 .B])] )] .

Oyrrgua EVBOOL BrumcnseT yciaoBus B YCIOBHEIX ONEpaTopax.

[DEFINE EVEXP (LAMBDA (E) [PROG (N)
[COND ([IS (#E) .E] [COND ([NUM .E] .E)
(T [GETVAL .E])])
([AND [IS (+E 4 #N) .E] [NUM .N]]
[+ [GETVAL .E] .N]) .
(T [ERR 7 .E])] 1]

Oyrxnus EVEXP sBrumciser smauemms BEIpaKeHU# MHTepHpe-
THpYeMOi mporpaMMer. OTMTHM, 9T0 BHIDasKeHHA LOXAIOTCA HA
BXOX QYHKIuE B Bume L-CImCKOB.
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Crenylomue nse GyEKMEE mpefHasHaTeHE! has paGoTur co cmme-
KoM AL, rie XpaHATCA IepeMeHHEHIe HHTePOPETAPYeMOil HpOrpaMMel
U #x TeKymne sHaueHnd. Oymkmua GETVAL HaxXoguT TeKyjee 3Ha-
4eHIme yka3aHHOI mepemennofi, a yrrmua PUTVAL samenger npesk-
Hee 3WATCHNMC Ha HOBOe. B 5THX (ymKomAX yIHTHIBAETCA BO3MOK-
HOCTh CHeAYOMHX OmuGOK: B KaYeCTBe MMOHH IepeMEHHOi YKasaH
He HAEHTE(QHUKATOD; YKASAHHOH IepeMeHHO{i HeT B CIHCKe AL; san-
pallnBaeTCsA 3HAYEHMe HePEMEHHOH B TOT MOMEHT, KOTJa OHa ero He
HMeer,

[DEFINE GETVAL (LAMBDA (V) [PROG (S VAL)
[COND ([NOT [ID .V]] [ERR 2 .V]) ’
([1S (1S (.V «VAL) !48) .AL]

[COND (.VAL) (T [ERR 9 .V])])
(T [ERR 8 .V])] 1]
[DEFINE PUTVAL' (LAMBDA (V VAL) [PROG (B E X)
[COND ([NOT [ID .V]] [ERR 2 .V]) -
([1s (1#B (.V #X) 1+E) .AL]
[SET AL (LB (.V .VAL) LE)])
(T [ERR 8 .V])] 1]

W, mapomem, mocnefmam ¢ymxmus HHTepOpeTaTopa — 310 (PyHK-
ouz ERR, xortopas pearmpyer Ha omubKu®, BCTPETHBMUECH B WHTOP-
mpeTnpyeMoit mporpamme. (JlanHas ¢yEkmEA mo Homepy Omm6KE
BhIJaeT Ha NeuaTh Ha3BaH@WE OMMOKHM M (PparMeHT HPOTPAMMEHI, B KO-
TopoM GButa oGHapyema ommbKa, mocie wero ocymetTBIsAeT BEIXO]
u3 ¢ymimuz INTERP (co 3mauemmem ABEND), 1, e. mpexpamaer
pabory mmTepmperaTopa.

[DEFINE ERR (LAMBDA (N F)
[DO [MPRINT (.N :ERRORS) : |.F]
[EXIT ABEND INTERP]])]

HasBamus- omubok mepédmciens B CIACKe, ABIAIOMEMCHS 3HAYe-
H@eM KoHcTaHTHI ERRORS. Ompefienenme T0A KOHCTAHTHI TAKIKe
BXOJ{HT B ONMCANMe UHTEPLHpPETATOPA.

'[CSET ERRORS
((HET OIICAHMA)
(MMA MEPEMEHHOW — HE M EHTU®OWKATOP)
(HETPABUJIbHEIN OIIEPATOP)
(METKA — HE UIEHTV®UKATOP)
(HEOIIICAHHASI METKA)
(HETIPABUJILHOE YCJIOBUE)
(HETIPABWJILHOE BBIPAMKEHHE)
(HEOIIUCAHHAS - IEPEMEHHAS)
(MIEPEMEHHA{I BE3 3HAYEHNA))]
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Sanycr mETepmpeTaTopa OcymecTBIETCS oGpamenuem:
[INTERP prog]

9 (0 proé—ni)orpamna, KOTOPYI0 HAJ{0 NPOMETEPIPETHPOBATE.

2.5. Conocrasnrenn

XoTa paccMOTpEHEEIe B IpebIAYIIAX naparpadax obpasmer =
TPEROCTaBIAIOT IONB30BATENI0 BeChMa (OraTble - BOSMOMKHOCTH IS
aHanus3a MAaHHGIX, BO MHOMHX CIyYafAX HX BCe e Hel0CTAToTHO. Ha-
OpEMep, Helb3d HOCTPOUTh 06pasell, ¢ MOMOIILIO KOTOPOTO MOKHO

6suto GHl mpoBepmts, sABAmETCA NH aHamm3@mpyeMoe BeIpadeHnme E .

CIICKOM, HEpPBblii DIeMEHT KOTOPOrO — ATOM (mo6oit). Ilpasna, Taxoit
4HalH3 MOKHO IPOBECTH, MCHOMB3Ys 00pasIsl M (yHKIUH:

[AND [IS (X ls+Y) .E] [ATOM X]]

OfIHAKO € IOMOINBI0 TONLKO ONHEX 00PAsIoOB 9TOT AHANH3 TPOBECTH
HeJb3s. BBefleEMe B ABHIK COMOCTABHTENelt Kak pa3 W o6ycioBiaeHO
CTPeMJICHMEM DacIINPATL BO3MOKHOCTH 00pasmoB TaK, 4ToGH B BuIe
o0pasmos MoKHO 6BLIO OmECAThH -MI0Goe TNpaBHI0 AHANM3A [AHHEIX.

Conocrasureau —a10 0COGEIA Riacc mpomefyp, obpamarscs
K KOTODHIM MOXXHO TOoNbKO B obpasmax. CHHTaKCHYecKHm obpamjeHms
K COHNOCTABHTENAM B3ANMCHBANTCA TaK ke, Kak H obpameHns K
byBEKOEAM: npocroe obpawenue r conocrasuresrs ¢ UMEHeM g u
aprymMeHTaMH &; 3ajaercd B Buje P-cmucka

[g a1 az ... ax]

a ceeumenTHOEe 00payenHue K COROCTAGUTENI0 — B BHE S-CIHCKA:

{gayag... ap>

Hak m B caywae QyHEKNwi, npm o6pameHNE X COMOCTABHTENO
paspemaeTcs B KaiecTBe NMEPBOTO sleMeHTa COUCKA-00pameHmsa yKa-
8LIBATH .-IEPEMEHHYI HIW :-NepeMeHHY. B ormX CcuTyamuax mMs

.CONOCTABATENsA, K KOTOPOMY IIPOHCXOAHMT oGpaIieHme, 3afaeTcs 3HA-
UeHEeM JAHHOH HePeMeHHOH MIM KOHCTAHTH, KOTOpPOe 063aHO GHTDH

afeHETAPHEKATOPOM.

OpHako B oTimume or (YHKNEHA CONOCTABATENH He BHIPA6AaTH-
BalOT HUKAKUX SHaueHuH. BHIIOIHEHHe CODOCTABUTENS 3AKIIOYALTCH
B IpoBepKe, oGxafaer Jd 06HEKT, KOTODHIM OH COIIOCTaBIAETCH,
OIpefleNeHHEIM CBOHCTBOM mam Her. IIpm mpocrom oO6pameHEE como-
CTaBATEJNE CONOCTABIAETCA C ONHAM BHIpa)KeHWeM, NpPH CcerMeHT-
HOM — C IIOCIe0BaTeNbHOCTHI0 BhIpaskeHmit. Ecim mpoBepgeMmoe BEHI-
pajKeHme WM cerMeHT oflajjaeT HY)KHBHIM CBOWCTBOM, CONOCTAaBiIeHme
8T0f0 00BEKTA, C CONOCTABHTENEM CUMTAETCA VAA4HHIM, He obma-
Haer — HeYNAIHEIM, »
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Kampu® comocrasmrens mposepsmer ¢croes cBofcreo, Hampm-
Mep, B A3BIKe MMeeTca comocrasuTedb ATOM 6es apryMeHToOB, KOTO-
PHIA IpOBepseT CBOACTBO «GHITH aToMOMDY. Tloaromy mpocroe o6pa-
IeHNe K 3TOMY COIOCTABHTENN, T. e. ofpasern [ATOM], cooTsercr-
BYeT TONBLKO aTOMaM: ) ’

[1S [ATOM] A] — T
[IS [ATOM] (A)] — () .
[1S ([ATOM] I+X) (ABC)] — T, X:= (BC)

(OtmetaM, uwro B HoCrefHeM IpAMepe HCUOMB30BaH ofpasern, moa-
BOJIAKOINAA OpoBecTH aHANA3, O KOTOPOM IIIA pPedp B HAYAJE Ma-
parpada.) .

Jpyroii mpmyep — comocraBuTeNs [LIST 2], xoropmit coorser-
- CTByer JnoGoMy L-CoHCKY m3 JByX 9meMeHTOB:

[1S [LIST2] (AB)] — T
(I8 («X.[LIST 2]) (A (B))] - ()

CerMenTH5I# BapmanT o@pamemm K 3TOMY CONOCTaBHTENI0 COOTBET-
CTBYeT J060MY CeIMeHTY M3 JBYX 5IeMEHTOB:

[1S (A (LIST2) D) (ABCD)] — T -

B ofmeuM caysae cBoiicrsa, KoTopsie IpoBepsoT COIIOCTABUTEINH,
3aBACAT OT HEKOTOPHIX IApaMeTpoB, APIyMeHTH B o6pameHmax K co-
IOCTABATENAM KAK a3 M 33/]al0T KOHKPETHHe® SHAUCHHS STHX IApa-
merpoB. Tax, comocrasarens LIST B ofmem ciryzae IpOBepAeT CBOIA-
CTBO «OBITH L-CIIMCKOMY, & €I0 apryMeHT yToumseT RammEoe CBOTCTBO,
NAKNA[pIBas OTPaHWYeHMe HA JUIMAY ComcKa. Hampmmep, ofpasern
[LIST 5} coorsercrByer Toiapko L-cmnmckaM wua msTu 9JIeMeHTOB,
a ofpasen [LIST 0] — romsko mycromy cmucky (). .

Kpome comocrasurenei, mposepawmux cBoiicTBa, B AIBEIK® €CTh
COMOCTABUTENH, KOTOPEe HO3BONANT 3aaBaTh PasIHIHEe KOMGHHA-
oua o6pasnos. K npmMmepy, comocrasarens AUT, aprymenTamMm Koro-
Poro ABIAOTCsS 00pasmsl, ompefelseT (AMIBIOHKIEI) DTEX o6pasnos:
OH COOTBETCTBYeT M060My 00BeKTy, KOTOpHIH COOTBETCTBYET XOTs OB
OMHOMY M3 er0 apryMenToB-00pasmo. B wacrmoctm, o6paser
[AUT () [LIST 2]] coorBercrByer kak mycromy cuacky (), Tag
u mobomy L-cnmcky ms. Byx ameMentoB, a ofpasem [AUT 4 — X]
COOTBETCTBYET aToMy -, HIH aTOMy —, WIH aToMy X. .

Ha comocrasmrenm pacmpocTpamsAioTcs Bce NIpaBHIA COMOGTABIE-
HEs 06pasnoB ¢ BHIpaKeHEAMH, PaCCMOTDOHHBIE HAMH B TPeANAYIAX
maparpagax. Takr, BHIONHEHWe WPOIEAYPH-CONOCTABHTENST MOJKOT
COMPOBOBOMNATECA mOGouREIME dphexramm; mampmmep, Bo BpeMs
COIOCTABIGHNAA

[IS [AUT [ATOM] (A #X)] (AB)] — T



uepemennas X moxywnt sHauemnme B. Ho xax m pamsme, rakme mo-
Gounsle aderTEH COXpaHAIOT CBOIO CHJIy TONBKO B Clydae yHAYHOTO
HCXOf]a CONOCTABIGHHS B IEAOM. IlosToMy DpE HEyXAaYHEIX COIOCTAB-
TenuAx

[IS [AUT (#X 4 0) (0 + #X)] (0 — 2)]
[IS ([AUT [ATOM] (T #X)] A X) ((TA) A B)]

nepeMeHHas X He W3MEHHAT CBOErO 3HA9eHAdA, XOTA B Opomecce COmMO-

- CTABNEHNA efl W OPHCBAMBANOCH (YCIOBHO) 3HAUEHMe 0 B IepBOM

NpuMepe WM 3HaUeHWe A BO BTOPOM IIpHMepe.

Ha comocraBmrenm pacmpocTpaHseTcs B NPaBHIO, KOTOPOe IJa-
CHT, 4TO 13 BCEX BO3MOJKHEIX BAPHAHTOB YHAYHOTO CONOCTABIEHMS
opasna ¢ BEIpa’KeHHeM BCET[Aa DACCMATPHBACTCA TOALKO ORHH (mep-
BBlil) BapuanT. Haupmmep, mpn comocraBiennn

[IS [AUT (A + #X) (#X + B)] (A + B)]

YIATEIBAETCS TOJNBKO BAapHAHT YAAYHOTO CONOCTABICHHA nepBoro ap-
ryMenTa-o6pasma co cmEckoM (A 4 B), a _BapHAHT YJAYHOIO COILO-
craBienns obpasma (#X -+ B) ¢ sTEM cummcroM yKe He paccMaTpd-
Baerca. IToaromy mocie comocraBlenms nepemenEag X Gymer mMeThb
3Hadenwe B.

U, makomem, Ha COmOCTaBHTENH pPACIDPOCTPAHAETCH OPABHIO Je-
CerMeHTAINA: CeIMeHTHOe O0palleHHe K CONOCTABHTENI0 COOTBETCTBY-
CT IOCHe0BATeNbHOCTH BHIPAKEHMA TOrAa X TONBKO TOrAA, KOTMKA
L-comcoK W3 OTHX BIEMEHTOB COOTBETCTBYET NPOCTOMY obpamennio
K RaHHOMY comocraBmTenio. Hampmmep, obpasenm (LIST 3> cooTser-
CTByeT cerMenTy A B C, mockomeky oGpasen [LIST 3] coorBercTBy-
eT cuucKy (A B C). YiaunsiM aBiseTca 7 CONOCTAaBIeHHe

[1S (A C(AUT (+) (+ #X +)> C) (A + B + Q)]

TAK KaK BTOPOMY dJeMeHTy 00pa3sma-CHMCKA CTAaBHTCH B COOTBETCTBHE
cerMmeET -+ B 4 @ mpwm sToM comocraBieHme obpasma [AUT ()
(+ #X +)] co comexom (-+ B <) ymaumo; smaueRmeM IepeMeHHOI
X cramoBmrcs atoM B. B TO jKXe BpeMsa cOmOCTaBIEHHUE - .

[IS (A <AUT — 4> B) (A + B)]

meyfagno. [elicreutensro, obpasery (AUT — +) 3Hech cOmOCTaBIA-

eTcs ¢ CerMeHTOM U3 OJHOro, dJeMeHTa -, a 5T0 CONOCTaBIEHHE
HeyAauHo, IOCKOAbKY Hey[laiHo comocTtapieHse obpasma [AUT — 4]
co cuucKkoM (-). HeymauHLIM gBIgeTCA ® COMOCTAaBIeHHE

[IS (CATOM> !+X) (A B ()],

TaKk Kak obpasmy [ATOM] He coorBeTcTByeT HHKAKOA CIHCOK X,
crefoBaTeNsHO, o06pasmy <ATOM) me COOTBeTCTByeT HA OJHH Cer-
MEHT. )
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Kax u ¢yrxnonu, comocraBuTeln JeJATCS HA 6CTPOeHHble W Onpe-
deasemvre. IIpaBunia BRIYMCICHHA BCTPOSHHEIX CONOCTAaBHTeNell 3apa-
Hee W3BeCTHH B f3HIKe, IO3TOMY UX He HAJ0 ONpPeHeldTh, a MOMKHO
mpaMo ofpamarbcs K HEM. DTH CONOCTABHTENH OCYIIECTBIAIOT IPO-
BePKY IPOCTeMIMHX CBOHCTB M 3aJal0T OCHOBHEIE CIOCOGH OGbefumme-
mrg obpasmoB. Ha Gase BCTpPOeHHBIX CONOCTaBHTeNdel W Apyrax oGpas-
OB MOJKHO OUpefelATh HOBHE COIOCTABUTENH, ONMUCHIBAS B BHJE HHAX
mo0ble jKellaeMble IPAaBHIA AHANM3A NAHHEIX.

B caepyiomem mnaparpage paccMaTPMBAIOTCH BCTPOGHHEIE COHO-
CTaBHTENH A3BIKA, & B § 2.7 GyAyT OmmcamHl IpaBuia oOunpeneleHUs
HOBBIX COIOCTAaBHTENE. .

2.6. Berpoennbie comocTaBHTeNn

HKak u BcrpoemHEIe (PyHKONH, BCTPOEHHLIe COMOCTABHTENH HEJAT-
ca Ha fgBa kaacca — SUBR m FSUBR. K kanaccy SUBR ormocarcs
CONOCTABUTENN, BCe APTYMEHTHI KOTODHIX BHIBHIBAIOTCH IO BHAYEHHIO.
CrnemoBaTelbHO, APryMEHTHI TAKAX CONOCTABATeNed HOMKHHE GHITH
mpocTeiME opMaMu, a BBHIOOJHEHHEe COHOCTABATENeH HAYMHAGTCH
TONBKO TOCJHEe TOT0, KAaK BEIYMCIEHHI BHAYGHHS BCeX UX APryMeHTOB.
OcranpEble BCTPOGHHBIe COHOCTaBHTENN OTHOCATCA K Kiaccy FSUBR.
Wx apryMenrams, KagR OpaBuio, ABAAIOTCA mpocTie o0pasnsl, a OHY,
€CTeCTBEHHO, HE BHIYACIAIOTCA.

Ilpm ommcaHZH KasKEOro BCTPOEHHOTO COHOCTABHTENA MEI OymeM
YKasHBaTh ero KJIacc, BAJ NMPOCTOrO ofpameHAs K HeMy H LpPaBHIO
‘cONOCTaBIeHHsA HpH TaKoM obpamennu. McmoassoBatsca GynyT Te ke
'0603HaYeHMsA, UTO ¥ HpPH ONWCAHAH BCTPOEHHHIX (QyHKImHA. CEMBOIOM
pat GymyT obosHavaThCs TONBKO HPOCTHE 06pasmel.

IlepBas rpymma BCTPOEHHHIX CONOCTABHTENEH, KOTOPEIE MEL pac-
_CMOTDHM,— 9TO COLOCTABHTENH, HPOBEPAIOMHE THII COMOCTABIAGMBIX
¢ HAME BHpakeHmid. HuiKe mepeuncliensl Te W3 HUX, KOTOPHle IIpoBe- -
PAOT THOH ATOMAPHEIX BHIPAMKeHMH; CJAeBa YKA3aHE HA3BAHAA DTHX
COmOCTaBHTENEH, a CHpaBa — THO TeX BEIPAKEHM, KOTOPHIM H TOIBKO
KOTODHIM OHHM COOTBETCTBYIOT. BcCe 9STH COIOCTABATENN He HMEIOT
apryMeHTOB.

ID — WIeHTH()AKATOPH, N

INT — meJsle YHCHIA,

REAL — BemecTBeHHbIe IHCIA, :
NUM  — mofrie gncna, )

SCALE — mKadst,

ATOM — aToMH,

VAR: — :-mepeMeHREHIe,

VAR. — .-mepeMeHHEHIe,

VAR«% — %-IepeMeHHEHIe,

VARP - — mpocrsie 06pamenisa K HepeMeHHEIM,
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VAR!: = l:-mepemensnsie,
VAR!. =~ |-nepemenssie,
VAR!# — |x-nepeMennxie,

- VARS . =~ cerMenTHHS o6pamenna K mepeMeHHEIM,

VAR  ~ mo6oie obpamenus & IepeMeHHEIM,
ATOMIC ~— aToMapasie BHpaskenns. ’

Ilfnmepu:

[IS [ATOMIC] ()] - ()

1S ([VARP] [NUM]) -
[QUOTE (:PI 3.44)]] — T

[IS (AKIDYC) (ABC)] — ()

Clefyomue 9eTHIpe CONOCTABETENS OTHOCATCH K Knagey FSUBR
4 TPOBEPAIOT TANH COMCKOBHIX BHIPAKOHMIA:

|LIST pat?] — L-comexm (¢ xpyrasiMm crobkamu),
[LISTP pat?] — P-cumckm (c KBajpaTHEIME cKoOKamm),
[LISTS pat?] — S-cumckm (¢ yrioBsMm cKoGKaMu), .
[LISTR pat?] — miobrie comcku.

Bce atm comocraBmrenm meiicTyior 2HAQJIOTHYIHO, IOITOMY oOrpa-
HATEMCA ONMCAHMEM NPABHJIA COLOCTABIENHA TONLKO JJIf COIOCTA-
Buteds LIST. Ecam npu ofpamenuyu K BTOMY COIOCTABHTENIO He 3aan

‘@PTyMeHT, TO COMOCTABATENb COOTBETCTBYeT MiofoMy L-cmmeky. Ecim

e “apryMeHT 3aJaH, TO CONOCTABHTENb COOTBETCTBYET TONBKO TeM
L-comekam, mImHA KOTOPHIX COTBETCTBYyeT obpasny pat. Takum oGpa-
30M, IPOBEpHB, 9TO C HEM CONOCTABJIAETCA L-COMCOK, CONOCTABHTEND
OmpefielisieT ero MIMHY ¥ TONYIeHHOe UYHCIO CONOCTABIAAET ¢ patf.
Eclm 210 comocraBlenme yRaYHO, TO CYMTAETCA, UTO COMOCTABHTEIND
LIST coorsercTByeT amanmsmpyeMoMy- CIHECKY, HeyJaYHO — HE COOT-
BeTcTByer. ITpmMeps: ' :

[1S [LISTS] [QUOTE (A BY]] — T
[IS [LISTR 3] (A (B C))] — (
[IS [LIST #X] (A (BC))] — T, X:=2
_[IS(ACLIST0)B) (AB)] — T
. [IS (ACLISTP)E) (ABCD E)] — ()

Heypaua comocraBlieHms B mMOCHegEEM mpuMepe 00yCIOBIeHA TeM,
410 comocTasilenrde obpasma (LISTP) ¢ cermemtoM B C D, cormacmo
OpaBIIy [IeCerMEHTANNH, CBONATCA K COMOCTAaBIeHMI0 o6pasma
[LISTP] ¢ L-cmmckom (B C D), a omo meynaumo. (HamomumM, 1ro
CerMEeHTH BCEIAA 3aKI0YAIOTCH B KP Y T A5 e CKOOKi.)

VimMera mepeuncleHHEIX Bbimle, 8 TaKXe psiAa JPYTAX BCTPOGHHBIX
COIIOCTABATENeH COBIANAIOT ¢ MMEHAME BCTPOeHHHX (ymEKmmii. Ecre-
CTBeHHO, BOSHEKAeT BOIPOC: YT0 HMeeTcsa B BHAY — QyHKOEa mim
COIOCTABATENb, KOTAAa B IPOrpaMMe BCTpeYaeTcs obpameHme K Ipo-
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nenype, craxes, ¢ nMenem ATOM? Orser Taxoit. Ecam mammoe ofpa-
meHAe YKA3aHO B TOM MecTe, Iie MOIYT HAXOAHTHCH TOMLKO dopmz,
TO OHO paccMaTpuBaeTcA Kak obpamenne K QyEKIEE (o6pasms
He ABAAIOTCA OpMaMu, HxX Jenb3a BEIYHCANTE). IlooToMy BHIpasxenme
[SET X [ATOM .Y]] sarommo, a Brpaenme [SET X [ATOM]] omum<
6ouno (y dymxmum ATOM pommen Gurs omum apryment). B o6pas-
NaX ke OPEANOYTEHHE OTHAGTCA CONOCTABUTENSIM: €CIH B TOM MecrTe,
Tie NOMReH HAXOAUTHCA O6Gpasen, BCTpeTHIOCH ofpamenne Kk mpo-
Texype, kOTopas MoteT GHTH Kax ¢ymkumeir, Tax m COIOCTaBHATENEM,
TO OHO paccCMaTpHBaeTCA KaK O0pameEme K CONOCTABETENIO. TosTomy
Bupaskennsa [IS [ATOM] X] = [IS ( [ATOM] B) (A B)] saxommm,
a shipamenna [IS [ATOM X] T] = [IS ([ATOM A] B) (A B)]
omuGounk, Tak Kak y comocrasmrenss ATOM me RosKEO GBITH apry-
MeHTOB. TakmM o06pasoM, B nosmmum ofpasma memnss olGpamarscsa
K (ymEROME, EMa KoTOpOi COBLANIAET ¢ MMeHeM comocrasmreds. (Ot-
METHM, 9T0 OIHOMMEHHEIMH MOTYT GEITH TOJLKO BCTDOEHHEIE IponexRy-
Pr. Ompeperenme ke HOBOH mpomemyps: ¢ EMeHEeM, KOTODO® HMela
Apyras, BCTPOGHHAS WIM ONpefieliieMas, NPONERyPa, NPHBOJET, KAk
HU3BECTHO, K YHUUYTOHEHUIO noclennei. ) o

Obpamepne & caemyomemy BCTPOCHHOMY CONOCTABHTONI0 «BEIMA-
HaeT» w3 obmtero cEETaKcmca obpamenmit & IpOHefypam:

[]

ITOT mycro#t P-cmmcox BOCOPHHNMAETCA B S3BIKe Kak OOpamenme

K COTOCTaBUTENI, KOTOPOMY COOTBETCTBYeT JNioGoe BhIpasKeHHme. Taxoit

00pasen MCHOAB3yeTCA TOTAA, KOTHA HaI0 YKasaTh, UT0O B COOTBET- .
CTBYIOIIe# NO3HNMA AHATHBUPYEMOTO CIHCKA MOJKEH HAXOMUTHCH

KaKOH-TO OJMH DIEMEHT, a KAKOH HMOHEHO — HE _urpaer poxn. Hampm-

MEp, IpOBEPHTS, ABNACTCA JH SHAYCHEE NepeMeHHOH X I-CHHCKOM

U3 9eTblpeX DIICMEHTOB, IePBHA M3 KOTOPHIX — ATOM A, Tpermi —

atom C, a ;Ba APYTHX — MOGLIe, MOMKHO TAK:

1S (A []1C[] X]

CermenTHOe 0O6pamenme & 3TOMy Ge3HIMAHHOMY CONOCTABHTENO

-3aNUCLIBACTCA B BHJE MycToro S-cumera: { ). droMy obpasmy cooT-

BeTcTayer JoGoit cerment. Moaromy

[1S (X (> .X) (ABBA)] — T, X:eA
[1S (<> [REAL] ¢)) (A5BC24)] — T

B orimame or obpasma [1, obpasenq ¢ ) HCHONAB3YeTCA TOITA,
KOTZla HAJl0 yKasaTh, YTO B COOTBETCTBYIOIIEM MeCTe AHANA3ADYEMOTO
COHCKA MOjeT HAXONHTHCHA JN1060e KOIMIeCTBO 9JIMEHTOB, B TOM
qmciie m HE ofHOTO. IToaToMy

IS (ATD (A — (), m[IS(AC)) (A)] — T
[IS(A[D) (AB)] —> T  m[IS(AC)) (AB)] — T
(1S (A[D (A BO] ~ (), mo[IS(ACY) (ABC] - T
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OrMeTHM TAKKe pasHULY Mexxmy oOpasmamm [1 = «X = obpas-
mnamz ¢ ) u l+X. Kaxpprit oGpasen TepBO# HAPH COOTBETCTBYET JIO-
GoMy ofiHOMY BEIDQKEHHIO, & Kasxelll o6pasen BTOPOi maps — A60-
My cermenty. ONHAKO LPH COMNOCTABIGHNN obpasmo [] m () mHer
moGounmx adderTos, B TO BpeMA KAK HPH CONOCTABICHAN o6pasnos
#X u 1#X mepememmofi X IPHCBAEBAETCA HEKOTOPO® BHATCHHE. Ilo-
aromy oGpasmer #X X 1»X DpumensioTcs TOTAA, KOrfa Ham HANO
HE TOIBKO yKaaaTb; 9T0 B COOTBETCTBYIOIEM MecTe aEanE3APyeMoro
BHA/KEHUA [NOUKHO UTO-TO HAXOMNHTHCA, HO B HAJ0 9T0 «ITO-TO»
BHUIGIHTH, IPUCBONTH NepeMeHHok. Ecam ke aTO 4dT0-T0) HAC He HH-
Tepecyer, To Jydme HCHONL30BATH ofpasmer [] m (). Hampumep,
@CIE MH XOTHM Y3HATH TONBKO OJ{HO — eCTh TH CPenH 5IeMEHTOB
cmmexa L xors Gm oamm mopcmmcox (¢ m06sMu cKOOKaMm) H3 TPeX
DIleMeHTOB, TO 9TO AyYHIe CHelaTh ¢ IOMOMEI0 COIOCTABISHUS

[1S (¢ [LISTR 3] <)) L],
a He COmOCTAaBJIeHU .
[1S (1+X [LISTR 3] 1+X) L],

OCKOABKY B TOCTGJHEM CIydae NPHXOJUTCS BBORHTE JHIIHIOW BCIO-
MoraTeapHyI0 HepeMeHHyI0 X. N ’ .

~ Cremylomas rpynna BCTPOGHHHIX comocTasuTelioll — STO TAK Ha-
3LIBaeMbe apr()METHIECKHE CONOCTABETEIM. OBRm OTHOCATCA K RIAccy
SUBR. Craualla OHZ IPOBEpAIOT, ABIAAETCA JH YHCIOM CONOCTABIA-
eMoe ¢ mmMm Beipamenme E. Ecam Her, COIOCTaBIeHHE HEYRAaYHo.
WEaye 9TO THCIO0 CPABHMBAETCA CO BHATEHHOM HX apryMenTa — C Tme-
nou N. Ecrm mpoBepseMoe OTHOmemme (HMe OHO YKA3aHO cmpaBa)
BHOONHAETCA, TOIAA CONOCTABIeHHe YNAYHO, HE BHIOONHAAETCH — He-
yHATHO. 8 .

[LT n] — E<N? R W a

[LE n] — E<N? T s

[GT n] —E > N? ’

[GE n] — E=N? ’ T
Tlpumeps:

[IS [LT 4] A] - () -
[IS [LT 4] 28] — T

[1S [LT 521 71 = ()

[1S [LIST [GE 2]] (AB)] — T

Tperbs TpyONa BCTPOGHHEIX comocTaBUTENER —3TO JIOTHMIECKHe
COIOCTABUTENM.

Coniocrasarens NON: [NON paf], FSUBR.
9ro gorpmmammes obpasma paf. ComocraBETeNb NON cooTBeTCTByeT
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COIOCTABIACMOMY C HAM BHPAaKeHHIO TOMAA M TONBKO TOTTa, KOTRa
9TO BBIPAMteHMe He COOTBeTcTByeT o6pasmy pat. Hanmpamep:

[IS [NON [ATOM]] A] - ()
[IS (CLIST «N) [NON A] ()
(AAB)] — T, N:—=2

OtMetnM, uTo mpm moGom HCXOfi¢ CONOCTABIECHHSI BHPAReHHS
C NAHBHM CONOCTaBHTeNeM Bce moGoumHe osddeKTH 5TOTO COmOCTAB-
JeHNA yHAYTOKAIOTCA. JleficrsuTenbHo, ecnnm obpasern pat me cooTBeT-
CTBYET aHANMBHPYeMOMY BHIDQJKEHHIO, TO IOGOTHBIX addexros mer,
4 eCIH pat COOTBETCTBYET BHIParKeHHIO, TOTAA CAM CONOCTABHUTEJD
NON curmammsupyer o HeyRadve, modtoMy mnoGoumile >deKTEH Bce
PaBrO Gynyr orMerens. Hampumep: ) :

[IS [NON («X A)] (AB)] — T ‘ -
[IS [NON #X] A] - ()

u B o6omx caywamx ODepeMeEHAA X He M3MEHHT CBOEro SHAYeHHs,

Comocrasurenn ET: [ET paty ... paty], FSUBR, k > 1,

970 (KOH'BIOHKI[HSIY 00pasmos pat;: comocraBmrens ET COOTBETCTBYeT
AHAIASEPYEMOMY BHIPaeHUI0, TONBKO eCAE OHO ‘COOTBETCTBYET -BCeM
obpasnam pat;. Bomee TouHO, COHOCTABATENb NWPOCMATPHBAGT CleBa
HAOPaBO CBOHM APIyMeHTH-00pPAasOH ®m 1o OYePefld COMOCTABIHAOT HX
¢ BblpasenmeM. Ecim Bce atm comocrasmemms VRAYHH, TO cumTaercs,
9T0 COMOCTABHTENs COOTBOTCTBYET BTOMY Beipaskennio. Ho ecim como-
CTaBlleHAe KaKOro-ro ofpasma pat; ¢ BHDaKeHHEM HEYJAUHO,
TO OCTaBIIMECs OGpasmel He paccMaTpuBanTcA, noGounse spderTH
COIOCTABNCHAS IPeABIAYIIEX apryMeHTOB-06DasHoOB yHEYTOMAIOTCH X
comocrasresue ET ¢ Brpaskenmen saBepluaeTcd HeyHagei,
IIpaMepsr: -

[IS [ET [INT] [GEO0]] 5] - T

[1S [ET [LIST 3] (A 1+X)] :
(ABC)] - T, X:= (B C) i

[1S [ET (#X + «Y) ([ID] 4+ [NUM])] .
(A+B)] - ()

[IS [ET #X [ABS X]] A] = omu6xa

OrMeTuM, 4to B TpefuociefEeM mpuMepe mepeMennkle X m Y He Me-
HAIOT CBOMX B3HAYeHHH, a omubka B mocnefHeM IpAMepe BH3BaHA
TeM, 9TO moxydennoe mepeMenmHOR X mewmcIOBOE 3HAYCHME A WCHONE-
80BANOCh KAaK apryMeHT (yHKIER ABS, uro sampemeno IpaBAIAMHE
A3BIKA, - : ' -

HaunGonee wacro comocrasmrens ET HCIOJIB3YETCS B TeX CIydTasx,
Korga Tpefyercs mexoTopoit nepeMeHHOX X NPHCBOMTL B KagecTBe
SHAYeHNs AHANASHDPYeMEIR 00BeKT, HO TOMBKO Opu yCIOBHA, YTO BTOT
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o6BeKT o6ramaeT CBOHCTBOM, KOTOPOEe IMpoBepseTcA HEKOTOPHM o6pas-
mom pat. CelaTh TO MOKHO, IOCTPOHB obpaser; [ET pat #X], xoro-
pHIi cHa4aja IpoBepserT, ofnagaeTr JE QHAIE3HPYEMBIH 00BeKT HYMH-
HEIM CBOHCTBOM, & 3aTeM, eCIE 00BeKT Ipomel MPOBEPKY, HPHCBAMBA-
er ero mepeMenmHoi X. HampmMep, Ha#TH Cpefil dJIEMEHTOB CHHCKA: L
caMoe JIeBO® UMCIO H IPACBOHTH er0 IMepeMeHHOH X MOJKHO TaK:

[1S (¢> [ET [NUM] #X] <)) .L] -

ComocraBurens SAME. Ofpamerne K 95TOMY COMOCTABHTENI0 HME-
eT cIeqyIOIuAi BAT: .

[SAME (v vz ... vm) pat ... patx], FSUBR,
m =0, ‘k =1 ’

ComoctaBurens SAME feficTByeT AHATOIEHIHO CONOCTABHETENIO ET,
HO Ha BpeMs CBOEH paGoTLI BBOJUT JOKAJIbHBIE MEPEMEHHLIE COIIacHO

ux ommcanmio (v; Vg ... Um), UTO' IeNA6TCS TaK JKe, KaKk B pyHERIIA
PROG (cm. § 1.9). Hampumep: -

[IS [SAME (X) [LIST 4] (+X <) X)]
"(ABCA)] — T

Comocrasurens AUT: [AUT paty ... patp], FSUBR, k=1

910 «AEBLIOHKNEAY 06pasmoB pat;. ComocTaBETENb ITPOCMATPEBAET
cleBa HAIPABO CBOM apryMeHTH-00pasisl M IO OYePefl CONOCTABIACT
HX ¢ amaJE3UpyeMEIM BEIpaskeHmeM. Ecad Bce 9TH CONOCTAaBIEHHS He-
yIAYHEL, TO COOTBETCTBHA MeEK[y CONOCTaBUTIeNeM H BERIDARCHACM
Hor. Ecam sxe mameldcs ofpaser pat;, KOTOPOMY COOTBETCTBYeT aHA-
Am3upyeMoe BHIpAJKeHHe, TOTAA CONOCTABHTENb, HO pacCMAaTpuBasd
ocrapiimecs apryMeHTHI, 3aBepmiaeT CBOIO pabory ¢ ynaueii. IIpumep:

[IS [AUT (#X B) (A #X) (#X Q)]
(AC] - T, X:=C

PaccMoTpEM Ha IpAMepe comocrasatens AUT HpuAIOUN IOCTpOe-
HENs CerMEHTHHIX 00pasnoB; Takoe IOCTPOeHHe HEPEJ(RO BLI3LIBAET
3aTpy/AHeHHs y HPOTPaMMUPYIOIIEX HA MI3HEPe.

TlpeamosomM, 910 TpebyeTcs HAIECATH oGpaseln, KOTOPOMY COOT-
BETCTBYeT WYCTOH CerMeHT WIE CerMeHT M3 OJHOTO 3JIeMEeHTa +.
flcmo, 4T0 3TOT 06paseln AOIKeH GHITH CErMEHTHEIM, pas OH COIOCTaB-
JIseTcs ¢ CerMeHTAMH, HO BOT C000pasuTh Cpa3dy, KaKOB KOHKDeTHO
sTor o6pasem, HaBepHOE, TPYHRHO. Briiitm B3 3aTpPyRHEHHA IIOMOTaeT
IpaBHIO AECErMEeHTANUH, COrIacHO KOTOPOMY opecToii BapHMaHT [aH-
HOro ofpasma [OMYKEH COOTBETCTBOBATH IYCTOMY CIHCKY () mnm
comcky (+). Tocrponts e TaKoi mpocroit obpasen JIerko — aTo
[AUT () (4)]. Teumeps, BO3Bpamasich K CerMeHTHOMY BapHaHTY,
nonydaeM mexomstit oopasen: (AUT () (+)2. '
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TIpmmeprr menons3osanmms sTOTO oGpasna:

- US(AUT () (+)>A—B) (A—B)] — T
[IS (CAUT () (+)> A—3B) (+A—B)] — T
(IS (CAUT () (+)> A—B) (— A —B)] - 0

Tarum o6pasom, cermenTEIH obpasen cmagana ClIeflyeT CTPOUTH
TaK, KaK eca:m 6Hl om GBI IPOCTHIM 06pasIoM, KOTOPHIE COmoCTaBIIA-
erca ¢ L-comckamuw, m ammp 3arem CIeAyeT NepeiiTH K CerMeRTHOMY
BapHamTy, T. e. BaMCHHTh BHOIIHNE KBAJDATHBIE CKOGKH IpoCTOro
00pasna ma yriossle (HAYETO me Mems upa 5TOM «BHYTPH» 0fpasna).

Comocrasurenrs WHEN. 310 YCHOBHHI comocTaBmTenb. OH OTHO-
carea K Kaaccy FSUBR. O6pamenme x HEMY MMeeT ClefyIOmumit BuN:

[WHEN (paf1 paty, ... patl'ml) (patk'patk1 patkmh)],

e k=1, m; > 0. Jamnsi ComocTaBuTeNs HeiicTByer ‘Tak. Cmauasa
OH IO OYepefu CONOCTABIACT aHATHBUPYEMOE BRIpaskeHne ¢ ofpasma-
MH pat; — OEDBRIME SNIEeMEHTAME CBOHX apryMenToB (Kmays). Ecan
BEIDAJKOHN® He COOTBETCTBYeT HW ORHOMY W3 HHAX, TO COOTBETCTBUSI
MeRMy comocTaBATeNeM WM BHIpakemmeM Her. Ecum me Hamelica ofpa-
-3l pat;, KOTOPOMY COOTBETCTBYeT AHAJIMBWPYyeMOe BEIPa’KeHHe, TOTHA
OCTAJIbHEIE KNAySHl yie He PACCMATPHBAIOTCA I neficTBHe comocTa-
BHETENs CBONHTCA K IOCHENOBATEILHOMY COMOCTABIGHWIO BEIDaKeHHAA
C ocraBmuMucsa obpasmaMm W3 3TOH it KJIay3Hl,. & TOYHEE, K COIO-
CTaBIEHMIO BEIPA;KeHWA ¢ 06pasmom [ET paty pat, ... patimi]
(zpz m;=0 Taxoe comocranmerme CIATACTCA yHATNEIM).
Hanpumep, o6pasen

[WHEN ([ID] A) ([NUM] [GE 2] [LE s]) (ID]
U3 BCeX HACHTH(PHKATOPOB COOTBETCTBYET TOJBLKO afentrduKaTopy A,
A3 THCeN — TONBKO THCIAM OT 2 [0 5, a W3 BHIPAKeHEH WHEIX TH-
TIOB — 4eMYy YTOJHO.

B mocaenmioo rpymmy BCTPOGUIEIX CONOCTABHTENeil M3BIKA BXO-
Rar comocraButenu LINEAR, STAR, ONE-OF, PAT, BE z HAS.

Comocrasurens LINEAR, OGpamenne ¥ HeMy Taxomo:

[LINEAR pat] pat) ... pat;], FSUBR, k3.

B oramume or Beex mpyrmx BCTPOGHHEIX COLOCTaBHTeNei, ¥ 3TOro co-
TIOCTAaBATENA APTyMeHTAMH MOTYT GHITH Kak OpOCThie 00pasyel, Tak
H cerMenTHele. Comocrasmremo LINEAR COOTBETCTBYIOT CIHCKE ¢
TOOEIME CKOGKaMH, mpm 3ToM OPaBAJA €ro0.COIOCTABNEHAsA aHANOrAI-
bl TPABATIAM COLOCTABIGRHAS obpasma-comcka ( pat;' pat?: pat,: )

Taxmm oGpazonm, JaHHOMY COIOCTAaBHTENIO COOTBETCTBYET JMIO00H CIiH-
COK, CCNM TAaKOW Ke CIHCOK, HO B KPYIJABIX CKOOKax, COOTBETCTBYET
YKazaHmoMy o6paany-cr{ucxy. Hampumep:
{IS [LINEAR INDEX !+X [VAR]]
[QUOTE (INDEX 1 2 A - T, Xi= (12
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Conocrasarens STAR: [STAR pat], FSUBR.

JlagBEI# COmOCTaBHTENh COOTBETCTBYET ni00oMy CHECKY, KaKIBIH 3jle-_
MEHT KOTODOTo COOTBETCTByerT oGpasmy pal. Boxee TOTHO, COMOCTABH-
renrs STAR, OpoBepuB, 4TO AaHANM3EPYEeMOe BEIDaKeHH® ABJIACTCA
cmEcroM (¢ moGeMm cxobxamm), comocrapiaser obpasern pat mo ode-
Peu ¢ KaIEIM BIEMEHTOM DTOro cmucka. IycTsiM cmucKaM AaHHHA
COIIOCTABHATENs COOTBETCTBYET BCErAa.

Hanpumep, obpasern; [STAR [ID]] coorsercrsyer awoGoMy cmmc-
Ky, BCe DIeMeHTH  KOTODOTO — HJeHTH(QUKATOPH, A oGpasern

(STAR [ID]) coorBercTByeT M0060MY COTMEHTY H3 npeaTEUKATOPOB: .

[IS [STAR [ID]] (ABC)] — T
[IS [STAR [ID]]-(AB24C)] - ()
[IS (%X (STAR [ID])) (12AB)] — T, Xi=(12)

HamoMEmM, 1T0, COTAACHO 00IeMy HPHHENUNY CONOCTABIGHMS, HO-
Gounsie derTH yHAUHOro cONOCTABICHMA COXPAHATCH, & B Clydae
Heyfau® OHM yHAUTORAW0TCA. IlodTOoMy ) :

[IS [STAR #X] (ABC)] - T, X:=C
' [DO [UNASSIGN X] -
*  [I1S [STAR X] (AA)]] - T, Xi=A
[DO [UNASSIGN X] :
[IS [STAR X] (AB)]1 - ()

(B mocmepmeM mpHMepe IepeMeHHAg X 0CTaeTCH Ges 3HAUeHHA).

Comocrasurens ONE-OF: [ONE-OF ], SUBR.

. .
3mauenEeM apryMemTa JoKeH OITh comcok. CONOCTaBATENb COOTBET-
CTByeT AHAAM3HPYEMOMY BHIDaJKeHMIO TOTJA M TOJBKO TOTAA, KOIAa
T0 BHIp@)KeHHe DABHO OANOMY W3 DIEMEHTOB JAHHOTO CHHCKA. Ha-
npEMep:

[DO [SET X (A B é) ] [1S [ONE-OF X] D]] — () °
[IS (!#X (ONE-OF (+—)] <) '
A—B+0] - T, Xi=(A)

. Comocrasmrenp PAT: [PAT e], SUBR.

3mavennmeM apryMenTa HOJKHO GBITh BEIpa)KeHNE, KOTODOe MOKET BEI-
crymate B poxm mpocroro obpasma. PAT comocraBiser sTOT oGpasen
¢ amaTE3EpyeMsM BrpakermeM. Eciam aTo comocTaBlenme yJaTHO, TO
comocTaBuTedh PAT coOTBEeTCTBYeT BHIpaKeHHUIO, HEy[a1HO — HE COOT-
BETCTBYET. -

JIAHABIH CONOCTABHTEAb NPHMEHAETCA B TeX CAYyJasAXx, Korja ¢
AHAIESHDYeMHM BHpaykeHHeM HAJ0 CONOCTABHETh 00pasem, KOTODHIH
sapamee IIeM3BECTeH, a ABIACTCA SHAYEHHEM Kakoi-rubyne mepeMeH-
HOli MM CTPOUTCS BO BPeMs BRITHCIOHNS IpOrpaMMHI.
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CEES——T————

Mycrs, x mpumepy, sEavemmeM mepeMeHHOH X sBITeTCH CIACOR
(A +Y). Torma :

[IS [PAT X] (AB)] — T, Y:=B -
B 10 %€ Bpema
[ISX(AB)] - ()

JleficTBUTENBPHO, eCIE B IepBOM opuMepe 3HAYEHAE HepeMemHON X
paccmaTpuBaeTcsi Kak 0o0pasell, KOTODHA COHNOECTABIZETCs €O
cmmckom (A B), To Bo BTOpoM mpmMepe 9To smavemme IpocTo .Cc p a B-
HEBAeTC, a 3TH JABA CIACKA He PAaBHHL

Comocrasmrens BE: [BE e], SUBR.

/laHEEIf CONMOCTABHTENL (HTHODEDYET» CONOCTABIAEMOe € HAM BEIpa-
HeHHe W WHTEPeCYeTCsl TONBKO BHAYGHHEM CBOOT0 apryMenta. Ecim
OHO PaBmO (), TO CONOCTAaBHTENb He COOTBETCTBYET HAKAKOMY BEIpa-
KeHUI0, 8 OPH APYTHX B8HAYEHWAX APTYMEHTA COMOCTABHTEID CO0TBET-
CTBYeT JII060My BHIPasKeHHMIO. ]

- Comocrasnrens BE memomsayercss o6uramo B Tex CIy9asx, KOrja
B IPONECCe COMOCTABNGHHS HAXO WUTO-TO BEIIONHATH G HOMOIBIO
¢dynrmouit. HanpuMep, npr comocraBlenun

[1S (¢ > [ET [ATOM] #X [BE [PRINT .X]]] <})
((A) (BC)DE)] — T .

nepeMenHO# X Gyfmer mpmcBOemo 3magemme D m aToT aToM Gymer BEI-
JlaE Ha TeYaTh. )

B § 1.16 Gruna. onmcama BeTpoeHHAS ¢yexnua EXIT, ¢ moMomsio
KOTODOif MOKHO LPEKDATATh BHINONHEHWe JI0GOMH o0seMImelr mpo-
mefyps. TaMm Gl paccMOTpeE BEIXOR w3 QyHKOmiL, 37ech e MEL
PacCMOTPUM BHIXOJ H3 CONOCTABHTEICH. )

Hycrs gamo obpamenme x pymkmun EXIT:

[EXIT e fn n?]

H OyCTh 3HAYGHHEM apryMenTa fn aBiasercs nesTadararop FN —
EMA HEKOTOPOTO CONOCTABHTEN, o6BeMiomero famEoe ofpamenye.
Torma ¢ymxmua EXIT saBepmaer pabory aToro COIOCTaBATEN,
O0BABISAS BHIIONHAEMOE UM CONOCTABIEHHE HEYATHEIM, eCIH BHa-
JeHHeM apryMeHTa e ABIAETCA IYCTOH CHOHCOK (), mnm ypaummy,
€CH 3HAYeHHE APTyMeHTa e OTANYHO oT (). B cayuae «meéymaumoro»
BLIXOZIa Bce H0Goumble H()eKTH, WMMeBIIEe MeCTO ¢ HAYANA BLIHOMN-
HeHHA COHOCTABATENd, OTMEHAIOTCA, IPH (YAATHOM» e BEIXOJE IT0-
Gounsle sddexTHr coxpaEMIOTES. ‘ .
‘Tpetmit apryment (pynxnze EXIT YKaseIBaeT, W3 KAKOrO IO CYe-
Ty 00BeMIIOmero comocTaBuTeNs ¢ mMeHeM FN OCYIIeCTBILAETCS BEHI-
xon. Ecam sToro aprymenta HeT HIE eCIE ero snavenme N paBHO
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HyJI0, TOTA EMeeTCsS B BAAY Onmuaimuit o6neMaomui COTOCTABH- |

Teds FN, mpm papyrmx 3mavenmax — (N - 1)-it mo cgery comocraBm-
rens FN. Ecin cpepn 06beMIOMEX ITPOmefyp HET. HYKHOIO COIOCTa-
Burend, rtorga ¢ymxmms EXIT ocymecTBiger BHIXOJ HA BepXHEi
ypoBeHb mporpaMMsr (cM. § 1.16). ‘

C y"9eToM ckasamHOTO 0Gpasel

[SAME (X) [WHEN ([ATOM] [NUM])
(+X [BE [EXIT .X SAME]])]]

I3 BCeX AaTOMOB COOTBETCTBYeT TONBKO UMCIAM, a W3 BEIpasKemmi
HHBIX THNOB — YeMy YTOHO, KPOMe IyCTOTo cmmcka ().
ComocraBurenr HAS. O6pamenne k HeMy EMeeT BHL

[HAS ind, pat, ... indy paty], FSUBR, k>1.

9TOT COmOCTaBHTENL COOTBETCTBYeT TONBKO WMieHTHQEKAaTOpaM, HpH-
YeM TAKAM, 9bH COUCKE CBOHCTB YNOBIETBODAIOT cleayomeMy Tpelo-

BAOMIO: 3HAUEHAA CBoHCTB ¢ Wassanmamu IND; (510 sHauemma apry-

MeHTOB ind;) HOIIKHEI COOTBETCTBOBATH OGpasmaM pat;. Bolee TOUHO
comocraBuTed HAS peiicTByer. Tak.- Ecam. amaimsmpyeMoe BHIpaske-

e — e AReHTEQUKATOP, COIOCTaBlennme Heymadmo. Vmade comocra-

BUTeNs BUMCHseT 3Hauenme IND, cBoero aprymenTa ind,, HaXOfAT
B COHCKe CBOWMCTB HAeHTMPHMKATOPA CBOHCTBO ¢ HasBammeM IND;
¥ BHaYeHWEe ITOr0 cBoiicrBa (1m0 mycroit cumcor (), eclaEm TaKOTO
cBofcTBa HeT) comocTaBaseT ¢ ofpasmom paty. Ecam mammoe comocras-
lleHAe YRAYHO, TO CONOCTABATENH BHIIONHSIET aHAJIOTHYHBIE HAeHCTBEA
0 OTHOINEHHIO K CJleRylomieir mape apryMeHToB — ind: m paty, m. T. A,
B crydae ycmexa BCex STHX IIPOBEPOK CONOCTABIeHHE MACHTEPHKA-
Topa ¢ comocraBmTenem HAS cumraerca ymaumsiM. Ho ecim xors Gsr
OfHA IPOBepKa OKasajiach HeyAawmoi, Torxa HAS cpasy mpexpamaer

cBolo pabory, orMenser Bce moGoumbie 9pPeKTH NPeABIAYIIEX IIPO- -

BepOK ¥ CHTHAJIMSHpPYeT O HeyJade CBOErO COINOCTaBIEHHA.
Ilycrs, ¥ npumepy, uaentaduraTrop CONS uMeer cBoifcTBO € Ha-

spandeM TYPE m smazenmem SUBR, a Takme CBOHCTBO C HAa3BaHHEM

NARG u smauenmeMm 2. Torma

[IS [HAS NARG [GT 2]] CONS] — ()
[IS ([HAS TYPE SUBR NARG #N] (LIST .N})
(CONS A B)] — T, N:i=2

2.7. Onpenesnenue HOBbHIX comocTasuTeleit

Jinst oupepedicluss HOBOTO CONOCTABHTENT CIefyeT 0o6paTHTBCA
K BerpoenHoi pynrnmn DEFINE:

[DEFINE g (KAPPA var pat)].

*
3meck g — mmeHTHPHKATOD, HMA ONpPEfelAEMOTO COMOCTABETENS,
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a cumcox (KAPPA var pat) —onpedessioyee eblpaicenue 9TOr0 COMO-
cTaBuTeNA: aleMenT KAPPA YKa3EIBaeT, 970 OIpeJeNdsieTcs COmOCTa-
BHTeNb (a He (PYHKOMA miam TeopeMa), dMeMeHT var — 5T0 ONHCAHMe
RapameTpos CONMOCTABUTENs, a TPocToit ofpaserm pat —ero reao.

Onucanme napamerpos COIIOCTABHATENST 3AJAETCA TAK IKe, KAK .
OIZCaHWe IaPaMeTpPOB OIpeNedaeMOit bysxmmi (cMm. § 1.12). Ecam
var — apeETHPUKATOD, TO DTO — HMA e[AMHCTBeHHOTO HapaMeTpa CoO-
mocrasuTend. O6pamaTsca x TAKOMY CONOCTABATENI0 MOKHO ¢ JIOGLIAL
HICJI0OM aPryMEeHTOB, KOTOPHEe KOMKHEI GhITh dopmanMn, mpocTHIME mAD
CeTMEHTHEIMH; BCe DT apryMenTH OyAyT BEITHCNONE u L-comcox ms
EX 3HaYeRdm# Gymer mpmcBoem napaMeTpy comocraBuTeds. Ecau var —
uperTuduKaTOp, TOMeYeHHBIH" 3Be3I0UKOM, TO y COmOCTaBHTEMs TaKxKe
OfMH mapametp M. Ja060e wmcio APryMeHTOB, HO B JAaHHOM CJIydae
[apaMerpy npucBamBaercs L-CHECOK W3 HeBHYHCTOHEBIX apryMeHTOB,
U, Bmaxomenm, var MoskeT wmMeTs Bug (v vp ... Um), m =0, rie
vi — 1u60 mpocro uneATH(DARATOPE], au60 AfeHTH(DAKATOPE, mOMe-
UCHIBIE 3Be3RouKkoi. Ilpm oGpamenunm & TAKOMY CONOCTABHTEN0 HAMO
84/1aBaTh POBHO m APTYMEHTOB, IIPH 3TOM ECIH mapaMeTp v; He HO-
MeueH, TO eMy UPHCBAMBAETCA 3HAYEHWe i-ro apryMenTa, KOTOpHIil
RoKeH OBITB TpOCTOlH dopmoit, a ecam TIOMe4eH — IPACBANBAETCS
caM {-if apryMeHT B TOM BHje, KaK OH safan B ofpamenny.

Ilpn ofpamenmn x COIIOCTABUTeJIIO, ONpPeJeNIeHHOMY IIOJNb30BATe-
JIeM, BBIMONHAIOTCA CHeAyOmMuEe KeHCTBHA. Crauama, ecim mysHo,
BEITHCAAIOTCA APTYMeHTH (BCe WM TONBKO 9acTh EX), 3aJaHHBIe
B ofpamennn. 3ateM BBogsTCH TapaMeTPEl CONOCTABHTENA, W HM:
IPACBAMBAIOTCA COOTBETCTBYIOMEE B3HAaueHAA. Ilocie BToro .ocymre-
CTBIAETCA CONOCTaBJIeIHe .Tenla COmoCTaBuTeNA, T. e. obpasma pat,
C amaamsupyeMsiM 00BeKTOM (¢ 06bexToM, KOTOPHIif HOCTABNEH B COOT-
BeTCTBHe RAHHOMY ofpamenno K comocTasuredo). apamerpsl como-
CTABUTENA NOKANUBYIOTCA B €ro Texe, L@ OHH paccMaTpuBaioTes Kak'
o6bramBle mepeMeHmEHle. Eeam COIIOCTABIEHHE TeNA COIOCTABHTEIST
C AHANASHPYeMEIM 00BeKTOM ymagmo, TO CUATAeTCH, 9TO CONOCTABH-
TeJIIb COOTBETCTBYeT JTOMY OGBEKTY, HeyHATIHO — He COOTBETCTBYeT.

Onpenenenus COIOCTABHTENEH MOTYT GHITh pexypcuBEEIME, B Tene
comocTaBATeNed MOMycKalOTCA ofpamenns K eIe He OIpefeleHHEBIM
TIpOTeAypaM, OXHAKO K MOMEHTY IepBOT0 OGpaiiemus K COXIOCTABHTE~
710" BCe 9TH MPONEAYPH! HOJKHEL GEITH yiite OIpefiesleHEl B MPOrpaMMe.

IlpomnnrocTpupyeM crasammoe ma KOHKDETHBIX IPAMepax:

[DEFINE NATOM (KAPPA () [NON [ATOM]])]

Y aroro comocraBmrens mer TapaMeTpoB, mOITOMY 06pPAaIaThCa K He-
My Hajio Ges aprymentos: [NATOM]. ComocraBmrens COOTBETCTBYeT
M00LIM BHIPAKEHHAM, KPOMe ATOMOB. HleHCTBETENBHO, cOmOCTABICHME
obpasna [NATOM] ¢ mobrrm BLIPAIREMIEM CBONUTCA K COIOCTABIeNNIO
Tela dToTo comocraBHTeNd, T. e. 06pasma [NON [ATOM]], ¢ orum xe
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BHIDA/KGHEOM, a JaHHOMY 06pasmy COOTBETCTBYIOT TQUBKO HOATOMBI,

[DEFINE LG (KAPPA (MIN MAX)
[LISTR [ET [GE .MIN] [LE .MAX]]])]

ComocraButens LG cooTBeTcTByer JOGOMY CUHCKY, AJAAHA KOTOPOTO
me Membme MIN m me Gompme MAX. PaccMoTphmM, HampmMep, COIO-
cTaBleHNEe

[IS [LG 2 5] (A B C)]

Brimonnenume comocranumredss LG maummaercsa ¢ TOro, 94T0 mapamerpy
MIN nmpmcBamBaercss 3HavemHWe 2, a mapamerpy MAX — smauenwme 5.
Jaxee ocymecTBisgeTcs cOIOcTaBIeHEe 06pasma

[LISTR [ET [GE .MIN].[LE .MAX]]]

co coucrom (A B C). Oro ypaumo, moaToMy YHATHEIM ABIgeTCA B
comocrasnenme obpasma [LG 2 5] co CIICKOM (A B C), 7. e. PpynHK-
nus IS BripabareiBaer smauenue T.

[DEFINE CONTAINS (KAPPA (xP)
(<> [PAT .P] (O))]

OGpasny [CONTAINS pat] cOOTBETCTBYIOT TOMBKO L-CHECKEH, npﬁqeu
TAKEG, ¥ KOTOPHIX XOTs OHl OJHE dleMEHT BEpPXHEI0 YDOBHS COOTBET-
creyer oGpasny pat. Hanpumep:

{IS [CONTAINS [ID]] (56 A2)] — T

HMeiicrenTensro, 3HaYeHAeM mapaMeTpa P mpu 9ToM ofpamieHn® K CO-
mocTaBMTeMO ABIferca Bipaskemme [ID]. Ioastomy comocraBienme
Tena comocraBmTeds — ofpasma ({ ) [PAT P] () —co.cnackom
(5 6 A 2) ypauno.

[DEFINE PALYNDROM (KAPPA ()
[AUT () [LIST 1] .
[SAME (X) (#X (PALYNDROM) X)]])]

JlagEBIE COMOCTaBHTENB COOTBETCTBYeT L-COECKaM, y KOTODHIX 9ie-
MOHTH, PaBHOYAAJEHHEI® OT HX KOHIOB, paBHel. Ounpefeiende cOmO-
CTABHTONS DPEKyPCHBHO: OH COOTBeTCTBYeT aumbo mycroMy L-cmmexy,
amGo L-cmmexky ms opHOro ameMenTta, aubo L-cmmceky, y Koroporo mep-
BHil ¥ MOCTe HHI 9IeMEHTH DABHEL, a CEPEAWHA COOTBETCTBYET BTOMY
JKe cofocTaBmTedI0. IToaTOMY - -

[IS [PALYNDROM] (ABA)] — T

[IS [PALYNDROM]

(A+B)—C—(A+B)] -~ T

[IS [PALYNDROM] (AB € A)] — ()

PaccMoTpuM TOfpoGHEe, Kak OCYIICTBISETCHA IePBOS- H3 HTHX
comocTasiaenmii.. lapamMeTpoB y comocrasmreds PALYNDROM =er,
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T03TOMY Cpasy HAYMHACTCA CONOCTaBIEHME ero Tella ¢ aHAJINBHNPY-
€MBIM CHHCKROM:

[IS [AUT () [LIST 1]
[SAME (X) (+X ¢PALYNDROM) X)]] (A B A)]

Tak Kar mepsii w Bropoir ofpasmet m3 AUT He cOOTBeTCTBYIOT

. cmmery (A B A), C 9THM CIHCKOM €COIOCTABJIIETCA 'rpe'mn oGpasemn;

[IS [SAME (X) (#X'(PALYNDROM) X)]
(A B A)]

IlepBEIl @ TOCTeNHWH BNEMEHTH  AHANM3HDYEMOT0 CHOHCKA DABHHI
APYT RpYTY, HOITOMY AAHHOE CONOCTaBIeHHe GyjleT YAAuHEIM, eciIH
YAaYHO COmOCTaBIeHHW® cerMeHTHOr0 o0pasma <PALYNDROM) ¢
CEerMeHTOM W3 OHOro djleMeHTa B, a 5To comocraBienme, COTIACHO
OpaBEIy AecerMeHTANHE, CBONETCA K CONOCTABICHUIO

[IS [PALYNDROM] (B)]

-~

Ceosa BrI3hiBaerca comocrasurens PALYNDROM, mo Temeps ero
TeJI0 COMOCTABIACTCA €O comcKoM (B):

[IS [AUT () [LIST 1]
[SAME (X) (#X {PALYNDROM) X)]] (B)]

Hocroxsry cmmcor (B) coorBeTcTByeT BTOpoMy ofpasmy us AUT,
TO 3To ComocTaBieHme YAAYHO. Ciefl0BaTelNbHO, YNAYHHIM HBIAETCH
¥ comocraBieHme o6pasma [PALYNDROM] co- cnuckoM (B), a TeM
CaMEIM YJIAMHO H Hallle ICXORHOE COMOCTABIEHHE.

[DEFINE ET1 (KAPPA #ARGS [WHEN
([BE [EMPTY .ARGS]])
([PAT [1 .ARGS]]
[PAT [FORM [ET{ <REST 1 .ARGS)]]])])]

MlaHHEIE CODOCTAaBHTENL AHANOTHYEH BCTPOGHHOMY CONOCTABHTENIO
ET. Ilpm ofpamemnm K HeMy MOMKHO 3afaBaTh i000e KOIEICCTBO
apryMeHTOB-00pasHoB, COHCOK N3 KOTOpHIX HpPMCBamMBAaeTCHA HapaMerT-
py ARGS. Haumpumep, mpu-ofpamernun [ET{ [INT] [GE 1] [LE 9]]
sHaveHmeM mapamerpa craHer cumcok ([INT] [GE 1] [LE 9]).Ecax
TepBhli U3 3afaBHEIX 06pasoOB COOTBETCTBYeT aHANH3HPYEMOMY Bbl-
paskernio, To ET4, 9r06bl mpOBePHTH COOTBETCTBHE 3TOTO BHIDAJKeHUS
I OCTANBHEIM obpasmam, CTPOHT ¢ HOMOMIEIO (I)ynmmn 'FORM o6pa-
menme K cefe ¢ OCTaNbHBIME aprymenTaMm-o6pasmaME (B HameM
upumepe — 10 obpamernme [ETt [GE 1] [LE 91]) m monyumsmmii-
¢ 06pasem cONMOCTABIAST C AHANHSHDYeMHIM BHIpaKeHmeM. Ecam
cuacos ARGS myer, a 970 NPHBHAK TOTO, 9TQ COLNOCTABIOHHSA - BCEX
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NCXOQOLIX o6pa:mon ¢ AQHAJHBUPYCMBIM BHpaKeIHCM OKa3aJUCh

yRaumeIMH, TO comocraBieme ET1 ¢ BripaskemmeMm 3aBepmaercs,
COIMIACHO MEepBOi Kiay3e YCIOBHOTO CONOCTABHTEJIS WHEN, ynauei.

= '

2.8. Ilpumep HCOONB30BAHEA COMOCTABHTENEIR

UT06B! MPOTEMONCTPAPOBATE BO3MOKHOCTH CONOCTABHTelNeil, OIM-
IeM AHANH3aTOD BHIpAZKeHWH A3bIKA JUCH, KOTODEIA MOMKeT ciy-
RATE JOUMONHEHHEM K paccMoTpeHHo# B § 1.19 mporpamme, mpeoGpa-
3ylomeil JIHCIIOBCKAE BbIPAKEHUA B SKBHBANEHTHHE IIDHEPCKEE BEI-
' pasKeHAS OpPH YCJIOBAW, 9TO JECH-OPOrpaMMa 3alHEcaHa Ges OIEGOK.

Ilpr mocTpoeEmm amanmaaTopa MbL GyfeM HCXONHTH W3 CIEXYIO-
[mumx mpepmonoskeHmid. PaccMarpmBate OymeM TO e IIOTMHOKECTBO
mmena, 9to ® B § 1.49. Ha Bxop amammsaTopy 6ymeT HogaBaThes
HOCNeNoBaTeNbHOCT BHIPAJKEHAH, COCTABIANMMEAX CBABHYI0 JHCI-
mporpammy. CunraeM, 9ro (haill, rie SaNMCAHE STH BHIDAKEHHSA, yite
OTKDEIT W ABIAETCA aKTEBHBIM (hailnoM BBOga m 9T0 (YHKOEE BHI-
BOfla macTpoensl Ha mewaTs Ha ALY mam TepMmmman. Amammsarop
[0 OYepesu CYMTHIBAET BHIDAMKCHHA NMCHO-TPOrPaMME, NpOBepAeT HX
Il 0 KasKJOi BaMeveRUOil- Omumbke BhIjaeT COOGMeRMe HA WEYATD.
Ananmsatop pacmosEaeT He BCe ONMOKE; OH, HampmMep, He MOJKeT
00Hapy uTh HeMPAaBWIBHEIA GalaHC CKOGOK MM 3alpelieHHble HaMu
TodeuHEIe BHPajKeHMA, TaK Kak HOM0OHEIE KOHCTPYKOMH HeJOIyc-
TEMBL C TOYKH 3peHHA CHHTAKCHCA IUI9HEPAa W MONDOCTY He MOTYT

OBITh CUMTAOBl IIPHEPCKOH (YHKOmeid BBoja. Omumbku, KoTOpHIE

pacmosHaeT aHAIM33TOP,— OTO HemPAaBAAbHOE KONHIECTBO apryMeH-
TOB B 0o6pameHnAX K JMHCHOBCKEM (yHKOuaAM, ofpalieHne K HeomH-
CaHHHIM (PYHKIHAM ¥ T. I

B cBoeit paboTe aHamm3aTOp MONBL3YeTCA CHMCKAME CBOWCTB ILID-
HEPCKUX MAeHTH(PHKATOPOB, ABAMIOMEXCH HA3BAHWAMYE JHCIOBCKNX

ynxmuit, Croitcro NARG YKa3eIBaeT HA KONMIECTBO apryMEHTOB ¥ .

cooTBeTCTBYlomell (yHKmmm, a cBoiictBo TYPE ykassiBaeT Ha Kiacc
dyarmur — SUBR unr FSUBR, npm sToM Bce ompepelseMsle mamcr-
pyarome MbI GymeMm oTHOCHTE K Kimaccy SUBR (EamoMHEMM, 4TO B
HaIlleM NONMHOO;eCTBe IHCIA BCe APIYMeHTH OHPefelsAeMBIX (yHK-
HPA BRIBHIBAIOTCA IO 3HAYeHH0). [IiA HasBammit BCTPOCHHEIX JHCI-
dyBKumA 9TE cBOMCTBAa 3amaloTCA 3apaHee, a A onpenensIeMbIX —
OpY MOABJIEHUA B JUCO-IPOrpaMMe WX ONMCAHHIL

llepemennEle, KOTODPHE HCHOML3YyeT AHANU3ATOD, HMMEIOT CIeRyo-
mmii cMbICH. LV —3T0 CHHCOR JNHCH-TEPEMEHHEIX, K KOTODHIM pas-
pemeno 06pamaThcsAs B aHalE3HPYeMOH JNWCHOBCKOM (DYHKIUE; MII
OymeM npemmonaraTh, uTO B Tele 060t onpepensemont dyHKOUA
MOJKHO HMCIOJBL30BaTh TONBKO ee JIOKaJbHBIe IepPeMeHHBle H 3alpe-
IeHO HMCHONR30BAHME BHEMHHX NepéMeHHBIX. DE — 310 «Puaskory,
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KOTODEL yKasHBaeT, aHANM3HDPYETCA MM Cefivac TeXo KaKoH-HRGYAL
onpepensiemoit ¢yExnmE (DE =T) mam mer (DE = ()); mo 3TOMY
Quakky amadmsaTop ysHAeT, MONYCTHMH ;u cefivac ofpamenus K
eMe He ONMCAHHEIM (PYHKOUAM (YTO JNOIyCKaeTcs B Texe OmpeRels-
eMbix QyEknmit) mam mer. UNDEF — cumcox ofpamenuit Kak pas K
TAKEM HeOUWCAHHHIM (QYHKOUAM; aHANHS STHX OGpAmenmil OTKIANE-
BaeTCsl Ha KOHeN, KOTJa CTAaHYT H3BECTHHIME BCO (YHKIHEH, Ompefe-
JeHHRle B Jmcu-mporpamMMe. ERR —or0 Quasxok, xoropsiii mMeer
3HaYeHEe (), mOKa B JHmCH-IporpaMMe He oGHapyeHo ommuGox, m
opuEnMaeT sHadenme T mpm mepsoit sxe omuGKe--

HH}KG OPUBOAUTCA ONMCaHHe HANIETO ana.nnaa'ropa, cHaGxeHHOR
Icpammm NOACHEHAAMA.

[DEFINE ANALYSER (LAMBDA ()
[PROG ((LV ()) (DE ()) (UNDEF ())
“(ERR ()) N)
[PLIST QUOTE (TYPE FSUBR NARG 1)]
[PLIST CAR (TYPE SUBR NARG 1)]
[PLIST CDR (TYPE SUBR NARG 1)]
[PLIST CONS (TYPE SUBR NARG 2)]
. - [PLIST ATOM (TYPE SUBR NARG 1)]
y [PLIST EQ (TYPE SUBR NARG 2)]
[WHILE [NOT [EOF]]
"[1S [L-FORM] [READ]]]
[LOOP E .UNDEF [COND
([I1S ([HAS TYPE SUBR NARG *N]
<LIST .NY) .E])
(T [PRINT-ERROR .E])]]
.ERR])]

910 ocnoBHas QyHKOuEA aHamm3aTopa. IIpeskme Bcero OHa BaHOCHT B
COMCKH CBOfiCTB HasBaHHI BCTPOEHHEIX IHCHO-QYHKOHI nndopmanuio
o6 mx Kiacce m 9HCie apryMenTos, [is mReETAEEKAaTOpoB COND B
SEXPR cuomcKm CBOHCTB He 3afjaloTCA, TaK Kak obpamienms K Pynax-
OASM € STEME Ha3BaHWAME 6yayTr aHaXWSEpOBATHECA 1O O0COGHIM
npaBmiaaM, Ge3 WCIONB30BAHMS CIHCKOB CBoOhcTB. 3ateM B WHILE-
OHKIe OCYIMEeCTBIsAETCA CYATHIBAHMG JNNCH-BHIPasKeHAA M WX IpOBepKa.
B LOOP-muxme amanmsupyorcsa te ofpamenns K nucn—q;ynmmxm, KO-
Topeie Gsutm 3amecenst B cumcok UNDEF. B Te MoMenTHl, Korjia ama-
JIA3aTOPY BCTPEYaNHCh DTH oGpam;emm, yKasaHHEe B HEX (yEKmmH
eme He Oblm OIpefeNeHEI,- 0ITOMY aHATN3aTODP MOT TOTNA HPOBEPATEH
JANlp NPaBANBHOCTD aprymen'rox 3afaHEHEIX B . 3THX ©0pameHmAX,
Temeps ke OH nponepae'r OpAaBEALHOCTh JHCIA APTYMEHTOB H TO,
6BUIE JW B JECH-IIPOTpaMMe ONpefieleHH (PYHKIAH, yKa3aHHEIE B
?18X 06pamenuAx,
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- ‘ ~
Coo6menus 0 mo6OM HENPABATLHOM IHCI-BEHIDA’KEHHY IIO9ATAET
crepyomas QyHKIuA:

[DEFINE PRINT-ERROR (LAMBDA (E)
[DO [MPRINT INCORRECT FORM: .E]
[SET ERR T]])]-

Bce ocrampmble mpomefgyps Hallero AaHATE3ATOPA — 9TO COTIO--
CTABUTENH, HPOBEpAKIIMe UPABHILHOCTh BAMACH DA3TAINHX THIOB

JIECIOBCKAX Bmpaalxennﬁ._ -

[DEFINE L-FORM (KAPPA ()
[SAME (E) «E
[AUT [L-CONST] [L-VAR]
[FUNCALL] [LAMBDA-CALL] -
[BE [PRINT-ERROR .E]]] ])]

Jlncn-(opMa — BT0 WIW KOHCTAHTA, Wi MEPeMEHHAS, WIH obpamenne
x ¢dymknnm, nam ocoGoe obpamennme ¢ LAMBDA-shpaxerneM. Eciu
aHanasupyeMoe BhIpaKeHHe — He (lopma, To 00 8TOM coolmaerca
Ha IevaTh. :

- [DEFINE L-CONST (KAPPA 0 -
[AUT T NIL () [NUM]])]

Jlmcn-xomcranta — 810 T, NIL, () mam amcio.

[DEFINE L-VAR (KAPPA ()
[ET [ID] [ONE-OF .LVI])] °
Ilepemennoit (cornacHO HamIEM npeml-o:lomennxu) ABAACTCA HJEH-
THQHKATOP U3 TEKymlero cuncka LV,

[DEFINE FUNCALL (KAPPA () [SAME (N)
([ID] (LIST xNy) .
[WHEN -
((COND ¢ y) [LIST. [GE 2]]
([] <STAR ([L-FORM] [L-FORM])}))
((SEXPR ¢ ») [NEWFUN])
(([HAS TYPE SUBR] ()
([HAS NARG .N] <STAR [L-FORM]}))
(([HAS TYPE FSUBR] < )
([HAS NARG .N] ¢)))
([BE: DE] «N -
([1 (STAR [L-FORM]}Y)-
[BE [SET UNDEF (LUNDEF .N)]])]11)]

Oﬁpameaﬁe K QyRKOEE JomEHO GHITH CHECKOM B KPYTIHX CKOORax,
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maumEalomuMca ¢ mienTmduraropa. O6pamemme kK Gymxmum COND
ROIKHO COfiepKaTh XOTA 6Ll OANH apryMeHT, ® BCe apryMeHTH 00-
3aEW OuTh cimckamm w3 AByx gopM. OGpamenme k ¢ymxmmm SEXPR
aHanmsEpyercsa ¢ moMomplo comocrasaresia NEWFUN. lna oGpame-
HEi K APYTnM (YHKOMAM, BCTPOGHHEIM HAH Y)Ke OLpefleleEHKIM, IpO-
BepAeTCA OPABAILHOCTD YHCIA 32/{aHHKEIX aPIyMeHTOB, a A (PyHKIuH
rracca SUBR nposepserca m 10, SBIAKTCA JA HX apryMeETH (hop-
mami. Ecim 3Ke BCTpeTmnoch ofpamjenne K HeODHCaEHOK (QyEKOEH
U MHI ceif7ac HaxXOQHMCA BHYTDH Tela HEKOTOPO# ompeneaseMoir QyHK-
nuy, 1. e. DE =T, Torfa mpoBepsieTcs, ABAAIOTCA JAH APTyMEHTH 9TO-
ro ofpamenusa (opMamu, moCle Zero. 06pameHme 3aHOCHTCH B CHHCOK
UNDEF. Eciz DE = (), To o0pamesrne K HeoumCammoi (yEKOHEE He-

NOOYyCTEMO, ¥ TaKOMy O0paIeHHI0 COIOCTABHTEND FUNCALL He Co-
OTBETCTBYeT.

[DEFINE NEWFUN (KAPPA () [SAME (F N)
(SEXPR [ET [ID] «F] [DEXPR «N])
[BE [PLIST .F (TYPE SUBR NARG .N)]1])] -

9TOT COIOCTABHTENb TPOBepseT NPABAIBHOCTE o0pamenmii X GyrrmuEE
SEXPR. IlpoBepus, 4ur0 B amanmsmpyemoM OOpAaIIeHHE NepPBEIA ap-
TYMeHT ABISETCA WACHTHQUKATOPOM, & BTOPOX — IPABHABLHEIM OIIpe-
MeJAIOMAM BHPAKeHAEM, CONOCTaBHTENb BaHOCAT B CIIMCOK CBOMCTB
8TOr0 HAEHTHQHUKATOPA — IMEHHA OIpefeaseMoll GYHKIUA — 9HCIO ITa-
pamerpoB (pyHKOZE (OHO Y3HAETCS TPH BHIOJHEHHH CONOCTABHTENS
DEXPR) 7 mpusmar T0ro, 9r0 QYEKHUA OTHOCHTCA K KIACCy SUBR.

[DEFINE DEXPR (KAPPA (#P) [SAME (LV (DE T))
(LAMBDA [ET [STAR [ID]] +LV] [L-FORM])
([1 [LIST [PAT .P]] [D])]

TIposepsis, mpaBWIBHO JH NOCTPOGHO ONpERENsA[ee BLIPaKeHHE
¢ymrnmy, conocrasntens DEXPR BBOuT HOKanbHEIE mepeMerHbe LV
= DE, Koroprie GyRyT HCHIONE30BaThCA comocrasETeieM L-FORM mpm
aHaqWse Tela ITOr0 oUpemeidomero BHpaxienns. DE momydaer sHa-
wenne T, a smawendmem LV cTamHOBATCA CHMCOK mapaMerpoB H3 OMpe-
ReaA0IIero BhpameRdd. ITuM coobmaercsa comocrasaremio L-FORM,
410 0H paboTaeT RHYTPH OOPENeINAINIEro BEHDAKeHHS B ITO 37eCh J0-
mycTHME 0GpamenEs TONLKO X IIePeMEeHHEIM, ABIAIMEMC IapaMer-
pamu aHanmsupyemoii ¢pymxmumm. Ecxm ompepensomee BpakenHe 3a-
. MACAHO HpPaBWILHEO, To 00pasen, 3ajaHHHIA KAK apryMeHT CONOCTAaBH=
reas DEXPR, comocrasisieTci ¢ 9HCIOM, PABHHIM JUIEHE COECKA Ha-
paMeTpos.

[DEFINE LAMBDA-CALL (KAPPA () [SAME (K)
([DEXPR#K] T [LIST K]
[STAR [uFoanmm
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B ob6pamenmn ¢ LAMBDA-BripaReHEAEM 9HCIO APTyMEHTOB ROJIKHO
PaBHATHCA YHCIY OapaMerpoB, omucaEHbIX B LAMBDA-BripakesHH,
¥ BCe BTH APryMeHTH JOJUKHEL ObITh opMaMm.

Ha aToM 3aBepImaeTcd ONMCAHWE aHAJM3ATOPA. JaIYCK 6ro 0Cy-
mecrBaserca o6pamennem K ¢pynrmun ANALYSER;

J[ANALYSER].
3mauenme DTOTO BHIPAMKEHHNA PaRHO (), €CITH B AHAJNH3EPYeMOH JMCH-

mporpaMme He Onnio o0Hapyskeno omubok, m pasHo T, ecan Goina Haji-
geHa X0Ta OB OfHA ommubKa,



S

FIIABA 3 T P -~
PEJKIIM BO3BPATOB o

3.1. OcHoBHBIC MOHATHA

Mnorme sagaum o6paborrm CHMBONbROE HEPOPMANEE H HCKyCCT-
BCHHOTO WHTEJNIEKTAa (HaOpmMep, CHAMBONHHOE HHTETPAPOBaHAe, CHH-

'Tau{cnqecnnﬁ,‘adnanna, MOKABATENBCTBO TeOpeM, MIAHEPOBaHUE IeiicT-

BHA PoGOTOB, HMIpoBHIe 33/1aTN) PpeIIAIOTCA METOLOM' nepeGopa. Atm
3aia1m He uMenT dPderTHBEOTO ANrOPATMA DeIleHNs, X eJUHCTBEH-
Hasd BOBMOKHOCTH DENINTH HX — HTO PaccMOTPeTh DasNMUHKE BAapHaH-
TH, KOTOPEI® NOTEHNHAILHO MOTYT GHITH PemeHuAMHA, B Hafe:mAe Hall-
TH BapmamT, KOTODEI# pmeficTBETeNLHO pemiaeT sanaty. Homeuno, npm
OTOM CTPEMATCS ¢ IOMOMBI0 DBPHCTHK COKDATHTL HCIO DACCMATDH=
BAGMEIX BaDHAHTOB, HO B OCHOB® TaKOro CIrocoba pemmenms Je;KET Bco
e mepeGop sapmanToB,

CymecrByeT HeCKoMbKO PasHOBHAHOCTet MeTofa nepeGopa. Han-
Gonee wacro ma mpakrmke IpnMensieTcss mepeGop B ray6mmy, Korna
B KQI0# TOUKe BeTBIGHHMS BLIGmpaercs OfNH W3 BADHAHTOB W OH HC~
CleRyercsa mo Komnfa. Ecanm sri6pammmi OyTh He IPHBOXAT K ycmexy,
TO OCYI[ECTBIAGTCA BOIBPAT K GMmsmaitmei Touxe BETBIGHNA, B KOTO+
POil eme ocrammch HepaccMOTpeHHEHIe anbTePHATHBH, 3MeCh BHIOUpa-
©TCA HOBHI BapHAHT, B Telleph nccrefyerca yixe on (cM. pume. 1). Ias
TOro wrobHl ympocTaTh TIPOrPaMMEPOBAaHHE TAKOTO MeTofia mepeGopa,
B ASHK INI9HED BBeJeH CHENMMAJbHEIN CII0C06 BEONHEHMS IPOrpamMM —
peacun soséparoe (backtracking). Cyrs ero » clieiyomen. »

B moGoit mrsmeperoit IporpaMMe MOTYT GHITH Pa36usKU — TOUKH,
TAe HeoOXOAMMO CfleNaTh BHIGODP M3 HECKOIBKMX asvreprarus. Ilpo~

‘TpamMa BrOHpaer B pasBHIKe ofmy ma aNbTEPHATUB ¥ HPONOIIKAET

CBOM BHMHUCNEHHs. B KaKOH-TO MOMEHT MoeT GriTh YCTaBHOBIEHO, 9TO

. Clenammnii BLIGOp HeyfaueH, vorma BEIpaGaTmIBaeTes Heycnex — cie-

QUATLHBIA CHTHAN, M0 KOTOPOMY IpOTpaMma Opexpamaer oGpaGoriy
BEIGDAHHOH aTBTePHATHBEI W BO3BpaMaeTCst Ha3afd K pasBmike. OfHo-
BPEMEHHO YHATTOMANTCA Clefbl paGOTsl mporpamMmsr ma HeyCIIenTEOM
UYyTH BHIACIENHAH: BOCCTAHABIMBAIOTCA TDEKEHe 3MATCHES mepeMeH-
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HHX, IpeKHe BHAUEHHsA CHECKos ¢Boficrs m T, m. Taxmm oGpasom,
IPHE TOABIEHAE HEYCHeXa BOCCTAHABIMBAETCA TO COCTOAHMS® NPOrpaM-
ME, B KOTODOM OHA HAXONWIACh, KOrfa Meiala uepssii BhGop B
paaBmike, kak 6yxro 6br m me Ghino aroro BeiGopa. Temeps B pasmi-
Ke. BrI6EpaeTcs Apyras albTepHATHBA, HOCHe Uero MpOrpaMMa Bo3os-
HOBJIAET CBOM BHIYACIGHWS — AHAJH3APYeT HOBYK ambTepHaTHBy. Ec-
JE B OHa He IPHBOAWT K yCOeXy, TO CHOBA IPOHCXOAUT BO3BpAaT K
pasBmiKe, TAie BHIOHpaeTCsA Clefyo-
masA anbTepHaTHBA, W T. A Horfa-
B pasBmiIKe -HE OCTAHCTCA Hepac-—
CMOTpPeHHBIX ~ aJlbTePHATEB, NpO-
rpaMMa IpH OWepefHOM HeycIexe
BO3Bpam[aeTCA yie K IpeABIAymei
pasBmiaKe (B DIporpaMMme MOKeT
GHITH MHOTO DAa3BWIOK), ITOOHI Te-
meph 3fech M3MeHHTh paHee CHe-
namEblE BEGOD.
OnmmcaEHEIl cmocol6 BHIIONHE-
Pmc. 1. HAS OPOrPaMMEI, TPH KOTOPOM OIH-
) ’ peleNATCA Pa3BRIKH, B HAX BHIOH-
paloTcs ambTepHATHBHL, a B CIyYae HEYCIeXa OCYIIeCTBIAAIOTCH BO3BPA-

 TH Ha3aJl, I eCTh PEKAM BO3BDATOB, YN0GCTBO €r0 A HPOrpaMMECTOB

3aRII09aeTCA B TOM, ITO OTBETCTBEHHOCTh 3a 3amOMHHaHHAE pa3BEJIOK
H HX am;'repnamn, 3a ocyHmiecTBJIEeHHE BO3BpaTOB X HAM C BOCCTaHOB-
JeHMeM NPEKHETO0 COCTOAHEA HporpaMmsl Geper ma cefa ABEIK —BTO
JenaeTca aBTOMAaTHIECKH. 3amaqa JKe MoAb30BaTeasda — B HYIKHBIX Me-
cTax ompenenaAaTrhb _HYyXHOBIE paanum’m I B COOTBeTCTBYIOIME MOMEHTHI
CHTrHAJIA3HPOBATH O Heycmexe. MosxaO CKa3aTh, 4TO PeKHM BO3Bpa-
TOB — 3TO <«paMKay, BCTaBIAA B KOTOPYIO ooxxofsmue omepamuy,
MOJKHO JETKO HOJNYYHTh KOHKDeTHHE alroputMs mepeGopa.

) s WITOCTpaNuy pe;KAMa BO3BPAaTOB PacCMOTPHM paboty cae-
Rylomeit pyErnmA; :

[DEFINE SUM (LAMBDA (L N)
[PROG (K (M ()) (S 0))
A [SET K [AMONG .L]]
[SET M (LM .K)]
[SET S [+ .S .K]]
[COND ([EQ .S .N] .M) -
([LT .S .N] [GO A])
(T [FAIL)]D)]

Ara QYHKNHEA HaXOHT TaKWe THCIA H3 3afaHHONO cmmcka L mo-
JIOKETENbHEIX YACE], CYMMa KOTODHIX PaBHA 3aJaHHOMY IOJOKHTENb-
HoMy umcay N (umcaa B mckoMoM maGope MoryT mosropArbes). Hail-
ReEEBe wmcaa (GYBEKNEA HakamaEsaer B M, a mx cymmy—B S.
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@®yrrgua SUM Brramcaserca crexylomuM ofpasoM. Ha waxmom
mare OUKIa OHA NMOAOMpaeT OYepefHOE UHCIO IS Habopa. Vim mo-
et ORITh MoGoe Umex0 W3 cmmcka L, mo3TOMy BHIGOp ero — pasBmiKa
B mporpamme. ‘Takylo pasBuiky ompefenser cremmanbmasm dynroua
AMONG, KoTopas B KadueCTBE CBOETO 3HATCHIT MOMSET BHIATH AI0Goe
TuclI0 M3 cnmcka L. To 4meno, KoTopoe oHAa HeHCTBHTENBHO BHITAJA,
samoMuHAeTCA B M m npmbasnsmerca k S. Jlanee S cpasamBaerca ¢ N.
Eciz S m N pasmn, To mymuEI mabop y:xe Haiifien (om B M), n B
aToM cxyyae ¢dymxnma SUM 3axkamumpaer CBOIO pabory. Ecim sxe S -
Menbme N, T0 wucen B malope eme HefoCTAaTOUHO, TMO3TOMY HOMRBICKH-
BaHAe YHCEX MPONOIKAETCA: OCYIeCTBIACTCA MePexon Ha CJaeLYIomuit
IIar qukaa, rae OOpefelsAeTcsA HOBAs PAsBHIKA H T. f.

Ho ecim S owasanoce Gonsme N, TO TPOROMKATH BEITHCICHHE
¢yrknum SUM Heunnss, TaK Kak OHA 3aIia B TYIHK: CyMMa BHGpaE-
HBIX YHCEN OKABAJACh CHMIIKOM Ooxsmoid. Ilpmummoil aToro Moswer
ObITh TO, 9TO HA TEKyIIeM IMare IUKJA H3 cOECKA L Gbiro “BEGpamo
HeIOAIXO/AMee YMCI0, MOITOMY HAAI0 E3MOHHTH NpesKEKil BrGop m pac-
CMOTPeTEL ApyToe 9mcno. [ 5TOr0 ¢ MOMOIIbI0 CHENUANBHON (yHK-
nur FAIL BHpaGaThHIBaeTCA CHrHANX O meyciexe, II0 KOTOPOMY Ipo-
TPAMMA aBTOMATHYECKH BO3BPAIm[aeTCs K CBOel mociefmedi paspmi-
ke —K (ymkmun AMONG ¢ Texymero mara mmiia. IIpu BosBpare
TAKIKe ABTOMATHYECKH BOCCTAHABIWBAIOTCA NPEKHHE SHATCHHA Iepe-
MeHHHX M m S-— Te 3HAYeHHs, KOTODHe OHH HMENIHE J0 BetGopa oT-
BEPTHYTOTO YHCIA. o :

Wrak, meynaunsii BriGop 3abuir. Oynkmua AMONG, xora oma pa-
Hee W 33KOHTHIA CBOIO PaGoTy, BHOBb (OKHBAET» W Teleph B KAUECTBE
CBOero 3HAYEHUA BHJaeT KaKoe-TO APyroe wmcio m3 cumcka L. C aTo-
TO MOMeHTA BHIIOXHEHHE IPOTPAMMEI BO30GHOBIAETCA: OHA IOBTOpAET
TeKYIAA AT IUKIa, HO yKe AdA HOBOTO WHCAa. Ecim m omo He mo-
mofifleT, TOrAa IpOTpaMMa BHOBH OyfeT BO3Bpamena Hazal K PynK-
nnz AMONG, xoropas BriGeper ms cmmeka L TpeTse wmcao. Taxme
"BO3BPATH GYAYT MOBTOPATHCA A0 TeX IIOP, IOKa cyMMa S He OKaKeTcsd
MeHBIIeA WiW paBHOH wmcay N miam moxa pymkmua AMONG me me-
9epmaeT BCeX CBOHX BOSMOMKHOCTel. B mociegmeM ciyvae owepemmoi
Heycllex BePHET HPOTPaMMy K IpefimoclefHeil passmike — kK AMONG
¢ OPeABIAYINero mara NUKIa, IT00H Temeph HMEHHO 37eCh MCIPABATH
PaHee CAenaHEH BEIGOD; IpE 3T0M GYAYyT AaBTOMATHYECKH BOCCTAHOB-
JeHbI COOTBETCTBYIOIIAE 3HAYEHUS mepeMeHHEIX M m S.

Ha pue. 2 cxeMaTwWuHO NOKA3aHO BLITHCIEHHe BHIDAKEHHEA [SUM
(6 3 2 1) 5]. Ha sToM pHCYHKe NYHKTHDHGLIMA JAHHAAME 0GO3HAUEHLI
HeyCIeIIERe ANbTePHATHBE], CINIONIHRIME — YCHEIIHBIA IIyTh BHLEYHC-

| flemWs, BONHECTHIME — OCTABIINECS He _PacCMOTDeHHEIMA  aJabTep-
HaTHBEL

Onmpasce Ha Ham IpHEMep, YTOTHEM HEKOTODHE 0COGeHEOCTH pe-

JKIMa BO3BPATOB.
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IIpexae BCero OTMeTHM, YTO BO3BPATH IO HeyCHeXy HEe WMEIOT
HmYero o0mero ¢ mepexofmaMm Hasaj. Ilpam mepexomax mporpamMMa fu-
HaMA1eCKH NpPOABHTaeTcA BHepell. Tak, B HameM IpaMepe Hocie
Tepexofa IO MeTKe A OCYImeCTBAAETCA HOBHIA BHZ0B QyHKIUR
AMONG, xoropast HauuHaeT HOBHIH, HE3ABHCHMEIA OT BHIGODPOB B ApY-

. TuX aKTHBAOEAX 9TOH e PyHK-

Bod 6 SUM nuu, BHIGOpD DNEMEHTOB M3 CIH-

L . cka L. IIpn meycmexe sxe geiict-

Li=(6321),N=5 . BHTEJHHO IPOACXORAT BO3BPAT

. K OpekHel akTHBANEE (yHKIEH

. l AMONG, xoropas «3HaeT», Ka-

M:=(), S:=D Kue albTepHATHBHI €0 yKke pac-

. CMATPHBANACH, a KaKHe — elle

HET, W TIO03TOMY, BO30GHOBHB

{ AMUNG l , cBolo pabory, oma BHOmpaer

g/ 13 - CJIeYIONTyIo AIbTePHATHBY.

=) y wi=(3) Kpome roro, npm mepexomax Te-

=) ’ Kymue 3HaYenns NepeMeHIEIX

5= 5// =3 COXDAHAWTCH, . TOTHa KaK IIpu

. / Bo3BpaTax IO HEYCOeXy OHH

Heycnex YHAYTORAIOTCA W BOCCTAHABIL-
- 577 BalOTCA OpeKHEe 3HAYCHES.

v Cnemgyer omImIarh Heyche-

M:=0 5)// Jii= =(32) xz or ommbox, OmmubKa — BTO
; /

4 /o =5 Hapyliesne IpaBAJX ABEIKa, TP
$5:=9/ /1S:=6 = KOTOOM BHIIGAHGHES HpOYPAN-
Heycnex  Heyenex Gogodus Sy VP! TPEKpamaercs, B TO BpeMs

20 sHavenuew (3 2) KA HOABIEHMe HEYCHeXa OZHA-
9aeT, 4T0 mporpamma paboraer
Punec. 2. IpaBHABHO, HO W3 HECKOIBKAX
) BO3MOKHEIX BAapHAHTOB CBOErO
BEIYACIEHNS OHA PACCMATPHBAET HE TOT BAPHAHT, KOTODPHI HAM HYMKeH.
B mofoit passmiIKe KaMpas alsTepHATHBAa BEIGEPaeTCA TONBKO
pas, m paHee CJeNaHHEIA BLGop HEKorga GoipIe He NOBTOPAETCA.
B wacrroctn, ¢pymrknma' AMONG wxampsii pas BeOmpaer #3 cIucKa-
apryMenTa HOBEIA 5meMeHT. Ilopamox BrIGOpa aJbTePHATHB BCETHA
merepmummpoBaH. OH, KaK # caMm Habop ampTepHATHB B Da3BUIKE,
CTpOr0 (pUKCHpOBAH: JHGO YKA3HBAETCA MONH30BAaTeNeM, Tu00 OIpe-
JeaseTcsa HPaBAIAM¥ S3bIKA M TeKYIIUM COCTOSHEeM mporpammsl. Ha-
upumep, Pyarmma AMONG B KadecTBe CB0er0 IepBOr0 3HAYCHHSA
BCerAa BBIAAeT IIeDBEIH DJeMEHT W3 CHHCKA-apPryMeHTa, B KadecTBe
BIODOTG 3HAUEHNS — BTOPOHX dmeMeHT W T. NI. Hukakoro mpomspoia,
HUKaKOTO Gpocammsa :xpebus mpu BeIGOpe aNbTePHATHAB HET.
Ilpu mosBneHAHE HeycmeXa HporpaMMa BCeTfa BO3BPAMIaeTCsA K IIO-
cnefHedl (O BpEMeHE) W8 CYIIECTBYIOIUX DasBWioy, Paspmixa ue-
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pecTaer CymecTsoBaTh JHINL TOTAA, KOTfla B Hell He 0CTanoch HE Of-
HOH HepacCMOTPeHHOH anpTepHATHBH. B Hammem npuMepe PasBHIKA,
ompefenersas gyrxgueii AMONG, yEmuTOXaeTCA TOTAA, Korpa pymk-
OHs B Ka4eCTBe CBOETO 0YEPENHOIO0 3HAYEHWs BRIJAeT MOCHELHHN HIe-
MeRT cmucka L. C aroro momenmta mocienmei , pasBmIKoi IIPOTPaMMEI
CTaHOBHTCSA PasBAIKA, KOTOpYI0 ompeneruna Gymkmusa AMONG ¢ mpe-
ALIAYIIET0 IIara IWKJa, I0STOMY MMEHHO K Hefl m mpomsoiimer Boa-
BpaT IpH CIeAyIOmeM Heycmexe.

B 1o e Bpema mobas pasBmIKa, B KOTODOH 0CTAlIach XoTa Gnl
O[HA HEPACCMOTPEHHAS ANbTEPHATHBA, HPOROIKAET CYIIECTBOBATS,
RarKe eCE 3aKOHYHIOCH BHYMCICHWE HPONeNyD; BHYTPH KOTODHX OHA
Orina ompemeneHa. 13 pmc. 2 BHIHO, WTO IO OKOHIAHMY BHITHCICHES
BoipaskeEnsa [SUM (6 3 2 1) 5] smyrpm ¢ysxmzm SUM ocraimmcs
PasBANKE C HePaCCMOTDPeHHEIME ANLTEPHATHBAMH, LHOJITOMY OHHE IIpO-
ROJRAIOT CYINECTBOBATH U IOCAe BEIXOXa w3 Pymkmum SUM. Dro os-
HAYaeT, 4TO €CHH II0 OKOHYAHNH BEIIHCICHEA ¢yrxmmr SUM Bripa-,
60TaTh HeycIeX, TO OH BepHET IPOTPaMMy K LOCTefHell W3 THX pas-
. Buok — X AMONG co Broporo mara muxra. TIpm sToM aBroMarmde-

ckm Bosobmonnserca paGora (ymxummm SUM, BoccramaBnmBaercs cy-
IICCTBOBAHHE BCEX €€ JOKAIBUEIX IePeMeHHBIX ¢ COOTBETCTBYIOIUMMI
3HavYeNUsAMY, Bo306HOBNgeTcA u pabora gymknEE AMONG co BTOpPGro
mara nukra. Ha aTor pas oma Beifeper wmciao 4, xoropoe m Gymer -
Telleph aHAAWBHPOBaThCA (ymknmedr SUM (cm, pme. 3). HosmM 3mHa-
enneM (ymxmum SUM Gyper cumcox (3 1 1), asnsmomuitcs IpyrmM
pemeHMeM Hamell 3ajgaun. _—

BripaGaTsiBas cHOBA W CHOBa HeyCIeXH, MOWHO 3aCTABHTH (DYHK-
nuio SUM HaiiTm Tperbe, 4eTBepTOe W ApYIMe pelleHmA HAmel B3a-
Jawd. HanmprnMep, IIpH BEIMHCIEHNW BEIPajKeBNs :

[PROG (X) [SET X [SUM (6 3 2 1) 5]]
[COND ([NEQ [LENGTH .X] 4] [FAIL])]
X] - @1ty 7

meycmexn, sbrpabarirsaemiie (ymxnueii FAIL w3 ycnosmoro omepa-
Topa, 6ymyT Bo3oGmOBIATH paGory (ymrmmm SUM [0 TeX mop, moxa
OHA He HalfleT PemleRUe W3 YeTHIPEX YHCEN. DTOT IPAMED IIOKABHI-
Raer, ITO HeyclleX MOYKHO HCIOJB30BATH HE TONBKO KAK CHTHAJL O TOM,
YTO- IpOrpaMMa 3allia B TYOWK, HO H [IA TOro ITOOHI 3aCTABATH He-
KOTOPYI0O HpONeAypY TrelepHpOBaTh BCe HIX HYKHOe KOJIMYECTBO Ba-
PUAHTOB €e yCHEMHOH paGoTHI.

PaccmaTpuBaeMas Hamnm 3a7adYa MOKET W He AMETh DemIeHHA, KAk,
_Hanpmmep, B caydae [SUM (4 2) 7]. 3peck B Kagoil passmixe hyHK-
. SUM 6§nyr PaccMOTpeHBI BCe ajbTEPHATHBEl, HO HA OfH& W3
HUX He OpHBEReT K ycmexy. B kxomme wkommos B SUM Eme ocramercs
HU OFHOHA PasBWIKE, HOITOMY HeycmeX, BHOpaHHSIA B ouepefHOH pas
dywrmmeir FAIL, sacTaBAT IpPOTpaMMy BepDHYTBCA K pasBHIKe,
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KoTopas Ghlia ompefieleHa Ko Bxofa B ymxmmio SUM. Tem camBIM MBI
CTAKMBaeMCA C HOBOH ANA HAC curyanmueir. Jlo cumx IOp, BEIYECIAA
Karyo-EHOYRL PopMy, MBI 00s3aTeNLHO WOXywal:m HEKOTOpOe 3HaUe-
Hue. Ilpn seramenemmm sxe opmbr [SUM_(4 2) 7] HEE o KakoMm ee
3HAQYEHNH He MOKeT OHITh H pedd, HOCKOILKY BEIUHCIeHHe (PYHRIAE

B8 6 SUm

L=(6521), =5 . ..

1

M.':(),S::” .

Belzod us SUM
co swavenuem (3 2)
) /

/ .

4
Heyener

Boizad u3 SUM
€0 swavenuem (3 11)

Pme. 3. -

SUM He mOXOXMT RO KOHIA M IPOMCXONHT (BLICKAKHBAHLCY U3 (PyHK-
OHHE OO0 HeycHexy.
TaxuM -06pasoM, B II9Hepe HAPAAY € OGHITHEIM ycnewsHblM HC-

- XO0M BBIYACHEHHA, KOTZa OHO IIOJHOCTBHIO 3aBepIIaeTCA H B Pe3ylb-

Tate BHIpa0aThHIBaeTCs HEKOTOPOe 8HadeHWe, BOSMOKeH H WHOM mc- .
XON — Heycnewnslil. BrUncIeRNe BHIPaKeHHS HA3LIBAETCH HeyCIeI-
HEIM, €CJLA BO BPEMA BTOTO BEIUmCIeHHA Gl BEIpaGoTa® Heycmex, mo
KOTOpOMY HporpaMMa JO/KHA BODHYTHCA K DasBUIKe, oOPeeNeHHOH
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A0 Havaka BHYACHGHHA NAHHOTO BEIDAKEHYWS, SHAUCHHA TaKoe BEI-
PaKeHTE He HMeeT.

CiepoBaTensno, BRrMmcleHme Bhipakemua [SUM (4 2) 7] =meyc-
memHo. HeycHeIIHEIM sABIAETCA W BHYACACHEE DaHee DPACCMOTPEH-
HOr0 YCJIOBHOTO BEIpa’KeHHUI ) -

[COND ([NEQ [LENGTH X] 4] [FAIL])]

B TOM cay9ae, eciu JumHA comcka X He pasEa 4. J[pyrme TmpAMepH
Heycmemewx Bhnciemmid; [SET X (A [FAIL])], [GO [FAIL]].

3.2. Oysrmum s péxuma BO3BPATOB

PaccMOTpHM BCTPOSBHHe (HYHKIUH mIdHEpa, KOTODHE HCHOIB3Y-
I0TCSA AN OPIAaHU3ANME BEIYNCIACHAN B DerKmMe BO3BPATOB.

®ynxmua FAIL *): [FAIL ¢?], SUBR.

Jlannas QyEKoWA, KaK yxe H3BeCTHO, BHIPAGaTHBAeT Heyclex, KOTO-
Phiit NpEpPEIBAET BHIONHEHHE IPOTPAMME! H- BO3BDAINaeT ee K TOCHe[-
Heil pasBuWiIKe, BOCCTAHABIMBAA HDH HTOM IIPerKHHe COCTOARET 06BHEK-
TOB IIPOTPaMMH (NEPEMEHHEIX, CIHCKOB CBOMCTB M T. n.). Kpome ToO-
ro, GYHKOHA CBASLIBAET ¢ OTHM HEYCHeXOM coo6ujenue; UM SBIACTCA
3HAYeHMe aPryMenTa QYHKIMM, a €CIH ero HeT — HyCTOR cImcok - ().

B nmsmepe ¢ @o0BHIM HEycHeXOM CBABEIBAETCH HEeKoTopoe c000-
menne. Coo6lenns MO3BONANT MieHTH(ANAPOBATL HEYCHOXH: 60ib~
MAHCTBO BCTPOGHHHIX (YHKIHHA s3BIKA, KOTODHE BHpabaTHIBAOT He-
yemex, B KauecTBe COOOMIEHMs YKA3HIBAIOT CBOE MM, M IO TAKEM
COOOMeRAAM MOKHO YCTAHOBHT, KaKad WMeHHO (yHKIEA BHpaGoTa-
na Heycmex. CoolImeHus MOMKHO HCIIONB30BATH M XA YKABAHHA IpH-
9AHEl TOABIGHHS HEYCHEXa; B BTOM ciydae OGHYHO HPEMEHSETCH
¢yaroua FAIL, koTopas HOBBONAET CBA3ATHL C HEYyCIex0oM HTPOW3BOIb-
Hoe BEIpaiKeHWe. BoCmonb30BaTHCA COOGIIGHHAME MOMHO B pasBHIKE
moce BO3BpaTa K Hel IO HeycmeXy: B 3aBHCHMOCTE OT TOro, KaKoe
coofmenne GbUI0 CBASAHO © HEYCHEXOM, MOMKEO IIO-DA3EOMY IIpOpea-
TEPOBATh HA BTOT BO3BPAT. '

Ysmarh coo0ImenHe, CBA3ARHOE C HeyCHEXOM, MOKHO ¢ IOMOIBIO
ClIeAyoINei BCTPOCHHOH QyHRIEA,

Oynxuyma MESS: [MESS].

3HavenmeM 9Toif QYyRKHWE Beerja ABAmETCA COOGIEHHe, CBA3AHHOS
¢ mocuepaEM HeycmexoM, Iloka B mporpaMme He Gymer BhipaGora® HO-
BHil HeycmeX, 3HaueHNe (QYHKOHE He MeHIETCA. TIpm mosBienmm e
HOBONO HEYCIEXa ¢ HUM CBA3HBAGTCA BHOE COOGINEHHe, KOTOpoe M
CTaHOBHTCA HOBHIM 3mauenmeM (ymxnma MESS,

®Oynkoza AMONG: [AMONG 1], SUBR.

*) Cum, Taxxe § 3.7.
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3HaueHHMeM apryMeHTA RaHHOK (yHKOUE AoiKer OHiTh cmitcok. Ecam
9TOT CHOHCOK IycT, TO QYHKHusa BhpabaTeIBaeT Heyclex, CBI3HIBaA C

aam coobmenne AMONG. B mporuBHOM ciylae (yEKOUS ompefenser

PasBWIIKY, i-if aNbTePHATHBOH KOTOPOH sABIgercs BHOOD i-ro aleMeH-
Ta M3 COHCKa X BEIaUa ero B KauecTse 3HadeHHA Qymxunum, [Ipm B-
Gope m3 cmmECKa HmOCIeAHEro sxeMeHTa passmika\pymxmmm AMONG
YEHYTORAEeTCA.

Qynxnua ALT: [ALT ey e; ... €], FSUBR, k> 1.
Qyarnuaa ALT raxme ompepedser pasBHIKY, HO B JAHHOM CIy%ae
i-i anbTepHATHBOA fBAAETCA BHYHCIGHEE €6 {-TO ApPryMEHTa, T. .e.
npocroir opMer e;. TakuMm obpasom, QYHKOEA CHavama BEMMHCIAET
dopMy e;. Ecim aro BHIYECIeHHe YCIENmHO, T0 (YHKUAA 3aKaHIHBA-
eT cBoI paoTy co sHazemmeM atoii QopmeL Ho ecim B manbmeiimeM
B mporpamme GyxeT BEIpaGOoTam HeycmeX, OO KOTODOMY NpOH30HgeT
BO3BpAT K pasBmiKe pysKnuE ALT, mwim ecinm BEramcieHze (OPMEI eg
O5u10 HEycHeIELIM (B 2TOM CyTae TAKKe MPOM30fJeT BO3BPAT K pas-
sunke QyExmum ALT), torma (pyHEKOMA IeDEeXONAT K BLITHCICHHIO
CBOET0 BTOPOTO ApPryMeHTa €z, M ONECAaBHEIE ReHCTBHA MOBTOPAIOTCA.
Ilepen BEMMCIEHWEM IOCHEHET0 apryMeHTa DPa3BHIKA q)ynmmn ALT
YHHITOKAETCH,
K npnmepy, BEUKCIeHAE BHPayKeHEA
[ALT [GO L]
[COND ([NEQ [MESS] B] [SET X [MESS]])
« (T [FAIL])] . :
[RETURN On -

OPOMCXOAMT TaK. B HepBHifi pas BEIIONHAeTCA mepexox mo MeTKe L,
u Ha 9T0M Bbluucienme Qymkmum ALT 3aramumpaerca. Ecam sateM
B OporpaMMe BHIpabaTHIBaeTCA HEyCIeX, II0 KOTOPOMY IPOMCXONAT

Bo3spaT K ¢ymkmmm ALT, To oma Bo3oGHOBIsmeT cBO0 pafory @ Te-

Ieph BEIYHCHAET CBOH BTOPO# apryMeHT. B 3TOM yCIOBHOM BEIpaske-
HAM aHANHE3EPYeTCA COo0meHMe Heycmexa, ECIM 0HO OTIHIHO OT aTo-
Ma B, 10 oHO mpmcBamBaercsa mepeMeHHOE X, mocie wero PyHKmEA
ALT cmoBa 3aBepmaer cBor paGory. Ilpm coo6mennnm B Bamcienme
YCIIOBHOTO BHIPKEHHS HEYCIemHO, H09TOMY (PYHKIHA NEpexomuT K
BEIIACIEHAK CBOEr0 IOCHEJHEr0 apryMeHTa, T. €. OCYLIECTBIAET BEI~
x0fi w3 Gmmuaiimero ofbemiiomero Gnmoxa. ITociepmmit apryment. 6y-
JeT BEIYHCIATHCS H B TOM CIydae, €CIH IOCHe YCIEIOTHOIO BHITHCIE-
A BTOpPOoro aprymeHTa (yEKmum ALT 6GBI0O mpOJOKEeHO BHIIONHE~
HE® NPOTPaMMHl, HO 3aTeM OHII BEIpafoTam HeycmeX, MO KOTODOMY
mpom3omesx Bo3BpaT K ¢ymknum ALT.,
Ilpm BHYACIEHWH CIEAYIOMETr0 BEIPAKOHAS
[DO [ALT () [EXIT T DO]]
[PRINT [SUM (6 3 2 1) 5]]
[FAIL]]
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GyayT mamevaTaHEI Bce DeIIeHMA 3afavum M3 IpeAsIAymero maparpada.
IlepBasi anbrepHaTHBA (QyEKnEA ALT — BHUmCIeHWe IYCTOrO CHOHC-
Ka — IIPOCTO (IPOIYCKAeT» MPOTPAMMY K CIefyIOMEM LBYM OIEPATO-
paM, KoTopsle, B3auMOJeHCTBYs APYT ¢ APYroM, I HAaNedaTaloT BCE pe-
menna sagaun. Korna B dymenmm SUM yxe me ocraHeTcs Pas3BHIIOK,
odYepeqjHO Heycmex BepHeT HporpaMmy K pasBmire Qymkmmm' ALT
(oma m GBUIa mOCTaBIeHA I IOBIU» DTOr0 HEyclexa), w 8Ta QyHK-
Lus OCYMEeCTBHT, COTIACHO CBOEMY BTOPOMY AapTyMeHTY, BHIXOf H3
¢yargqua DO co smauenmeM T. TaxuM o6pa3oM, BHYECICHHE HAIIEro
BEIDQKEHWS BCcerda OyAeT YCHOeIIHEIM; XOTA BHYTPH HETO HEOFHO-
KpaTHO BHIPaGaTHIBANMCh HeyCIeXd, HAPYy HeyCIex He BHIAfeT.

Cuenylomue niBe QymKmAR mpeobpa3yoT HeyCmeX B «IOKBY N
Ha000poT. N

Oynxnua GATE: {GATE.e; e; ... e:], FSUBR, k = 1.

9r1a dymroua mpeobpasyer Heycuex B «Iokb». [leiicteme ymKmam
IONHQCTHI0 BRBHBANEHTHO BEYHCICHAIO BEPAKEHHS

[ALT [DO ey ez ... ex] ()] ’

Takum o6pazom, ¢ynrmus GATE mocnefoBaTelbHO BHYHACIAET CBOH
apryMentsl, Ecim Ipnm 5TOM ycIeImmo 3aBepImaeTcs BHYACIERHE IIO-
Cle/ITIeTo apryMenTta e, To (PyHKIWA BakaHYMBAaeT CBoo pabory co
BHAYeHHEM 9TOrMO aprymenTta. Ho eclm BEITHCIeHN® apPTYMEHTOB OKa-
3aJI0Ch HEYCHEIIHHM, TO QyHEOuA 3aKAHINBACT CBOIO paboty co BHa-
germeM ().

HanmpuMep, BEMHECISHAE BEIPAKEBHA

[GATE [SUM (5 4 17) 203]]

BCET/[a YCIEIIHO, IPHYEeM er0 SHAYGHHWEM ABIACTCH Mub0 (IOKBY, ec-
ax w3 umcenx 5, 4 m 17 mensssa cocraBuTh cymmy 203, auGo «mcTHHAY,
eci¥ TaKad 3ajaua mMeeT pemrenme (Goee TOUHO, BHAYCHHEM BEIpArKe-
ong B mochHefueM ciydae OyXeT OZHO W3 pemmeHnnil 3afavdm).

@®ynrnusx UNFALSE: [UNFALSE ej ¢; ... e:], FSUBR, k= 1.

Nannag Qynxnua npeobpasyeT «I0KbY B HEyCHEX, ¢ KOTODHIM CBABEHI-
_Baerca coobmerme UNFALSE. leficteme (yHEROuM IOXIBHOCTHI0 DKBU-
BAJIEHTHO BBIYUCJACHHAIO BEHIDAKEHHA '

[COND ([DO e ez ... ex])
(T [FAIL UNFALSE])]

CaepoBarenbno, Ppynrnusa UNFALSE mo ouepein BHIMHCHIET CBOM ap-
rymeats. Ecim 910 BEIYECIeHHE - HEYCHEINHO,- TO HEYCHEITHHM GymeT
u pelncacEme Pynkoud, B npoTEBHOM ciyvae omoa aHANM3HpPYeT SHA-
9eHIEe CBOBrO IOCIEQHEr0 apryMeHTAa: eClE 9T0 3HATEHHEe OTIHTHO OT
(), To oHO ke ofBmBIAETCA 3HAYeHHeM QyHKOEE, a ecTH OHO pas-
HO (), Torga QymrKmmsa caMa BEIpa0aTHBaeT HEyCHEX.
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Hampuumep, IpH BEIYHCIGHERE BLIPaKeHNA

[PROG (X) [SET X [SUM (5 4 17) 203]]
[UNFALSE [IS (¢> 17 ¢)) X]]
X] ’ .
Gyner maiineno pemenme 3afaum m3 MpefHAYIIETo naphrpacba, B KOTO~
poe Bxozmr umcno 17. ECIE TaKoro peIIeHWS HeT WM eCIH 3ajaTa

Boo0Ille He mMeeT peINeHH, BEIIHCIGHHE NAHHOTO BEIDAKEHAS He-
yCIemuo.

3.3. Ilpumepmn

Ucnonssyem ¢ymrmum, ommcammbe B -IpegsIAymEM naparpade,
AN PeIIeHHs ABYX 3afiay MeTofoM frepeGopa. o

Ilepsas w3 Emx — maBecTHAs 3amaia 0 BockMm Qepssx. B sroit
8ajiaze TpebyeTcst TAK paccTaBATh H3 IIAXMATHOHR JlOCKE BOCEMb dep-
3eif, 91005 oEm me Gmwnm npyr ampyra. Hamomanm, uro Pepss Gner Bce
olIA CBOGH FOPE3ORTANH H CBOeH BEPTHKANH, a TakiKe ABYX AWATOHA-
neif, IPOXOAAMMX depes ero moie, ’ ‘

Pemenme pammoit 3ajgaum MOKHO -ommcaTh B Buie CIefyomeit
dymknmn @8, KoTOpas HCHOTB3YET BCIHOMOTATENLHYIO ¢yrrnuo JUAT:

[DEFINE ®8 (LAMBDA () .
[PROG (V FV (LV ()) B E)
. [SETFV (1234567 8)]
[FOR H 8 [SET V [AMONG .FV]]
[AMAT .V .LV]
[SET LV (LLV .V)]
[IS (1+B .V IsE) .FV]
[SET FV (LB LE)]]
LV])]
[DEFINE TUAT (LAMBDA (V LV)
[PROG (H (H1 0))
[SET H [+ [LENGTH .LV] 1]]
[LOOP V1 .LV [ADD1 H1]
[UNFALSE [NEQ [ABS [— .H .Hi]]
[ABS [— .V .VI]11]1])]

‘U3 ycnosmit 3ajauM BEHITEKaeT, YTO B HCKOMOM paccranoBKe (hep-
3eil HA KaI0H TOPHIOHTANA M BEPTHKANM MAXMATHOH MOCKH JOMKEH
HaXORATHCA TONBKO ofmH (Qepsb. B cBasm ¢ oTum Pymumua 8 opra-
HE3YeT NEKJN, HA KaJKMOM IIare KOTOPOTO OHA IHITAETCA MOCTABHTH
ouepepHoro epas ma ouepemEyio ropmsomrans H (H=1, 2, ..., 8).
Momyrao $yEKnmA cnemut 8a TeM, Ha KAKHe BEPTHKANH Yie LOCTAB-
neAwx depsu, m xpamur B coacke FV momepa Beprmmaies, KOTODEHIE
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noxa csoGommrr. IlockoumbKy sapamee HeHM3BECTHO, HA KAaKyI ®3 CBO-
GomHBEIX BepTHKajeHl cCliefyeT HOCTABHTHL odepefEoro (epssa, dyExmuma
peiGmpaer aioGoii moMep V m3 cmmcka FV @ crasmr atoro depsa ma
BepTuKads V. JJamee ¢ momompblo ¢ymxmma JIMAT mposepsaercs, He
momai jm 31oT lep3b HA ORHY AMancHANL C KaKAM-HEOYRb H3 Ipejbl-
nymux (Qepseit. Ecim moman, 1o gymExmma JUAT BapaGaTerBaeT He-
ycmex, KOTODHIA 3acTaBisdeT UporpaMMy BHOpaTh HHYI0 BEPTHKAIL
nns ¢epas. IlpmueM, ecsd. Taxoii BEIGOD HeRO3MOMEH (BCe IONA IO~
pusonTanx H HaxofATcA WOA yAapoM paHee paccraBieRHEIX (depaeif),
mporpaMMa fiesiaeT mAr Hasa[ W OHITACTCSI E3MeHHTH IOJNOKeHHe ep-
31 Ha IpefsIAymeil ropmaontamu. Ho ecim mosmmus ¢epss Ha ro-
pusonTayE H Brifpama ymaumo, 70 HoMep V ero BepTHKAIM 3aHOCHT-
¢ B cunucor LV, rae ¢ymxmua D8 3amoMmHaeT HOMepa BePTHKajel
Ve paccTaBieHHHX (epseil, n mckmoTaerca w3 cnmeka FV cpoGon-
HEIX BepTHKaTeil. : '

Brruncienme Qymkmum D8 3axaHumBaeTcs TOrAa, Korja e yaa-
J0Ch TOCTABATH (hep3sd HA BOCEMYI0 I'OPW30HTANb. 3HaTeHHeM (DYHK-
OUA ABIAETCA CIHCOK (V3 V2 ... Vg), THe Vi — HOMeD BepTHKal Hd, B
KOTOpYyI0 moctaBieH (pepsb Ha i-ii ropmsoHTawd. Hanpmmep, mepsBrIM
sHazenmeM pynknuE O8 Gyzer cumcox (1 58 6 37 2 4).

Vcnonsaysn ¢ysxnmio @8, MOKHO HONYIATh PA3NHIHBIE PeIIeHH:
3agaun 0 BochMu (epssix. Hanmpmmep, BEiBecTE Ha medwars Bee 92 pe-
meHnd TOH 3aaYd MOMKHO TaK: ’

[GATE [PRINT [®8]] [FAIL]].

JIpyras sajaa, KOTOPYH MEI DARCCMOTDHM, CBS3aHA C IIOHCKOM
oyrz B rpade. IlpenmonoxuM, 4T0 EMeeTCA OPUEHTHDOBAHHEIA rpad,
Ha KaKAYI0 AYry KOTOPOT0 HABEIIAHH HEKOTODHIA IPefWKAT B HEKO-
TOpBIA omeparop (TO H Apyroe — midEepexue gopmsr). IIpepmomosxum
Tax;Ke, YTO Iepexof Io aoloi Ayre rpada BOBMOMKEH TOJBKO TOTAA,
Korja ee IpefUKAT HMeeT 3HAYCHWO (HCTHHAY, W 4TO IPH Iepexofe
o0 Ayre HokeH ObITh BEIIONHEH-ee omeparop. IIpm 5THX mpeAmomao-
seEnAx TpeGyercsa ompemelMTh, CYN[eCTBYeT JH HYTh OT ORHOIO 3a-
AaEHOTO y3ia rpafa K ApyroMy. )

Opur w3 raxux rpagos moxasaH Ha puc. 4. Ecam cumrars, 9T0
HavaJbLHHIM SHAYeHWeM nepeMeHHOH L gBidercA COMCOK H3 IEEIX
9gmces, TOLa CYImecTBOBaEme IyTH B aToM rpade or ysna A K ys-
ay C 3aBHECHT OT TOTO, MOKHO J¥ MEKAY UHCIAMH 3TOTO0 CIHCKA TaK
PACCTABATh 3HAKHE - M —, YTOOBl B Pe3yAbTATe MOJNYYHIOCH BEIpaske-
HEe ¢ HyleBHIM 3HademmeM. Hampmmep, Aus cmucka (5 2 4 7) rakoi
OoyTh cyMecTByeT, Tak Kak 5—2-+-4—T7=0, a ana comcka (6 3) —aer. .

Tpad GynmeM HpefCTaBAAT: B BUAe COACKA, KAKILIA BIEMEHT KO-
TOPOTO COOTBETCTBYeT OAHOMY @3 y3xos rpadga M uMeeT CIeAyOI(Yi0
CTPYKTYPY: :

(N (Py 81 Ni) (P3 S2 Vo) oov (Pa Ss Na)),
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e N — maspamnme yaua, a (P; S; N;) obosmawaer myry or ysaa N x
yaiay N;:, Ha KOTOpPYI0 HaBemeHE Tpepukar P; m.omeparop S;. Cunmra-

€M, 1TO B BTOM dIeMeHTe CIECKA NePeIHCIGHH BCO AYTH, BHIXOJIIIAO
u3 y3xa N.

ot [Fin v L])-
[SET S [+ .5 W]

A _ c
O £ 0
| ] /
[Vea .t () [anD [EmeTy L] Q. .5 0])
(SET 5 0] (wot [r1m w 1))
[SET S [-.5 M -
Puc. 4.

Haupumep, rpad, wusobpasmemmriii ma puc. 4, mpemcraBaserca
COACKOM: ’

((A ([NEQ .L ()] [SET S 0] B)) ,

(B (INOT [FIN N L]] [SET S [+ .S-.N]] B)
([AND [EMPTY .L] [EQ .S 0]] () C)
(INOT [FIN N L]] [SET S [— .S .N]] B))

Q) o

Cumras, 4ro mOROGHBIE COMCOK ABAAETCS BHATGHHEM KONCTAHTH
GRAPH, ommmem d¢ynxmmo, KOTOpas OHpefeiseT, CymCCTBYeT il
myts ot yana BEG— k yany END-;

[DEFINE PATH (LAMBDA (BEG- END-)

[PROG (ARCS—~ PRED- SENT- NODE-)
[COND ([EQ .BEG~ .END-] [RETURN 1]
[IS ({> (BEG- !#ARCS-) ()) :GRAPH]
[IS (+«PRED~ «SENT- «NODE-)
~ [AMONG .ARCS-]]
[COND ([EVAL .PRED-] .
[EVAL .SENT-]
[PATH .NODE- .END-])
(T [FAIL])]ID)]

Mer BBenm HeckoMpkO HeoOHTHBIC HABBAHWA IS MepPEeMEHHEIX
¢yaxkmar PATH, urobu omm OTINYANHCH OT HA3BAHWi MepPeMEHHGIX
U3 MpefKaToB ¥ OIepaTePOB Ipada (IpPEAmONAraeTcsA, 9T0 HMEHA -
PeMeHHEIX w3 rpada He OKAHUMBAIOTCA CHMBOIIOM HaIePKHBAHASA),

91H IPYNOEl MepeMeHHHX AefCTBYIOT OZHOBDEMCHHO, ¥ OHH He FOIIK-

HEL (MemaTb» APYT APYTY, .
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Bruuncienine dpynrnun PATH yememno, eciim oHa mamia nytsh ot
y31a BEG~ k ysny END-, m HeycmemHO, ecld TaKO# .IyTh HE CYIIe-
crByer. Brauane ¢ymkmus mpoBepseT, He COBIAJANOT JHM HAYaJbHEIH
¥ KOHewHHIH y3umel. Ecim coBmafalor, T0 (YHKOEA cpa3y 3aKaHYABa-
eT ¢BOI0 pabory co snaveHmeM T. Mimage B cmmcxe GRAPH ornickmBa-
eTcs MOACHOACOK, OTHOCAMmUIcH K yany BEG™, mocie gero B mporpam-
Me OTpefelsieTcs PA3BIIIKA, ANbTEPHATHBE KOTODOH COOTBETCTBYIOT
HyraM, BEIXONAMINM N3 3TOT0 y3la. B pasemiake BbifHpaercsa ofjEa M3
3THX AYT W BHUHCIAETCA ee mpefukar. Ecim oE mMeer 3Hauenme
«JIOKB», TOIVIa HePeXOA IO Ayre 3allpelieH, IOITOMY BHIPalaTHIBARTCA
HEeyClleX, KOTOPHIH 3acTaBidgeT WPoONpaMMy BHIOpaTh EHYI Ayry. Ecmm
jKe OpeAWKAT MMeeT 3HA4YeHHE (MCTHHA®, TOINA Iepexof oo AyTe BO3-
MOKeH, I03TOMY BHIIOJHSAETCS ee omeparop. [amee IPOUCXONUT pe-
KypcubHOe ofpamenue k ¢yExguE PATH, ana toro urobhr ompepe-
IuTh, cymiecTByer aE myTh K yany END— or ysnra NODE-, xoropsim
OKamumBaeTcA BEIGpamHas mayra. Ecim Takoit myTh CymiecTByeT, BEIUM-
ClieHAe PeKYPCUBHOIO O0pam[eHns yCHOeNiHO, IIO3TOMY YCUEIIHO 3aKaH-
YuBaeTCd W BHIYACICHW® TeKymeid axtuBammum ¢ymExmun PATH. Ho
ecan nyta or NODE- x END~ mer, BoiumcieHne pexypcusHoro oGpa-
meHrd Heycmenrso. BrIpaGoTaHHEIA OpH 5TOM HEYCHeX BdCTABIAET
mporpaMMy BHOparh HEYH AYTY, BHXOAAmMYyI #3 y3ia BEG—, mocixe
9ero ommcaHEbIe JeHCTBEA MOBTOPAIOTCA, HO yiKe OO OTHOMEHHUIO K HO-
BOH JyTe. 4 i

IlogueprHeM, 4TO IpH BO3BpaTax IO HEYCIeXy BOCCTAHABIHBAIOT-
¢Sl NpesKHAe 3HAYEHHH He TOJBKO neuieuenumx ¢ymxmur PATH, BO
U ImepeMeHHHIX, HCOOALBYEMEIX B IIPefiMKaTraX H oOmeparopax rpada.
9TEM YHHUTOKAIOTCH BCe CIefsl paboTsi omepartopoB rpada Ha He-
yaagno BHIOpaHHOM IyTH, YTO obecmeumBaeT BO3MOKHOCTH IIPABIIb-
HOTO TPOJOMIKeHHAs MOMCKa. Bes pexxmMa BosBpaToB Obulo 6H Kpaitme
TPYNHO BOCCTAHABINBATH B3HAUCHAA DTHX IePeMeHHEIX, TAK KaK HE X
HaSBaHWA, HE CaMH ODEPAaTOPH rpada 3apaHee HEH3BECTHEL

OTMETEM TaKe, 9YTO MeTOfi mepeGopa, MCIONB30BAHHEIA B (DyHK-
naa PATH, ToumHO Taxoi ke, KAK M B paHee PaCCMOTPEHHHX (yHK-
maax SUM m @8. Ho ects u oramunme: B pyErnur PATH nepeGop op-
TaEn30BaH He C MOMOIIGI0 BO3BPATOB IO HEyClleXy W IHKJIOB, & CII0-
MOIIBI0 BO3BPATOB H PEKypcHi.

\

3.4. Ynpapaenue pe:KuMOM BO3BPATOB

lo cux mOp MBI pacCMaTpPEBAJIM PesKUM BO3BPATOB, TAK CKa3aTh,
B THCTOM BH@jie: IpM HOABJIEHNH B HporpaMMe HeycloeXa OHA BCerfa
BO3BpAmMaNach K IOCIeTHeH pPA3BUIKe, TAe IOMHOCTHIO BOCCTAHABIM-
Balach NPEMAAA 06CTAHOBKA (UIPe)KHMe 3HAYEHWS HEePeMEHHLIX, CIH-
cKoB cBoiicTB ® T. A.). Ho ato He Bcerga ygoGHO. FIHOT/{a HYeH BO3-
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BpaT He K mociefiHe#l passmaxe, a K ommoil m3 OpeAymax, 1 He-
Penxo Heo0XOAEMO TONBKO WACTHYHO® BOCCTAHOBIGHHE obcTanoBKR
B paspmike. Hampumep, B Karoii-To MOMEHT MoeT GLITE obnapy:xeno,
iT0 OTBETCTBEHHOCTh 32 HeYCIeX BEHIYHCICHHH HeceT ogHa |3 mpe-
ABIIYIEX DA3BANOK M UTO HEKaKo# BHIGOp B mocmefyrommx pasBmiI-
Kax He OpmBefieT K ycuexy. UroGsl me Becrm GeccMBICHemHELE mepe-
6op B mocHefHAX pasBWIKAX, HAZO Cpa3y BePHYThCA K DTOH Npejsl-
RYymeid pasBmiIKke X HCHOpABUTH BI6OD mMeHHO 37ech. Momer GHTH u
TaK, UT0 OpH HCCAEfOBAHHM ANLTeDHATHBH, OKa3apmehcs Heycmerm-
HO#, Ohma momywena mropmamus, TpefCTaBIAIMAA HHTEPEC W JNid
Apyrmx axbrepHaTHB. UTO0H He YHHYTOMATh TaKyio mEOpManumo,
ClIeflyeT mpE BO3BpaTe IO HEYCIEeXY COXDAHATH Y HePeMEHHBIX = Apy-
rEX 00BeKTOB IpOrpaMMH Te 3HAUeHUA, KOTOPEIe OHH LOMYIHIH
UpH HCCNEfOBAHAM BTOH alNbTEPEATHBEL, & He BOCCTAHABIMBATH HX
HpeKHMe 3HAYeHHAA, CYMeCTBOBABIIAE O BLIGOpa anbTepHATHBHL. J{na
BLINOIBGHAA MONOGHBIX ReHCTBHH, T. e. AnA ympasienms perRIMOM
BO3BDATOB, B ABLIK BBeJleHH CHENEANbHSIE cpeficTBa. Ho mpese qeM,
PacCrasaTh 0 HHAX, MBI YTOYEHM, KaKAM 0GDasoM B A3BIKe OCYmIeCTB-
JAIOTCA BO3BPATHL II0 HEYCHeXy M KaK BOCCTAHABIMBAIOTCH Ipe;KEAE
3HaYeHHUA NEPEMEHHBIX B JAPYTHX 00HEKTOR IPOrpaMMEL,

Brmonnenme mporpaMMel B pemuMe BO3BDPATOB MOKHO CPABHATEH
C aHAIM30M DIAXMATHOX NO3WIWH, KOTTia AENAeTCH HOCKONLKO X07[0B
BOepeNl # 3aTeM ONEHMBAETCA IONYIHBIIASCA MOBHIHSA, nocie wero
BOCCTAHABIMBACTCA MCXOAHAA MOSMONA W DPACCMATPHBAGTCS Apyras
TOCIeN0BaTeNbHOCTh X0N0B. HakuM 06pasoM MOKHO BOCCTAHOBHTH HC-
XQUHYI0 mO3umuio, KorAa OO CXeNaHO HECKONBKO XON0B BOepen?
Momuo mocTymuTh Tak: oguE pas sammeaTs pacmoioxcenne uryp B
HCXOMHOH NMO3NIHH, a 3aTeM KasKjhLi pa3 mo 3Toi 3amdcH BOCCTAHAB-
AuBaTh NAHHYI NO3unuio. Ho MOMKHO NOCTYNATH MHAYe: 3aNOMHHATH
CReNaEHEIe XOAHL, A 3aTeM, BHIONHAA OOpaTHEE XOHH, IOCTCHEHHO
BOCCTRHABIUBATE ACXONHYI MO3HLTIO, :

Touno Tak jKe CymecTsyeT W ABa CHOCOGa OPraHU3AMAN BO3BpPa-
TOB MmO Heycmexy. B mepsom W3 HHX npm mosBTeHHmH Pa3BHIKHE 3amo-
MAHAETCSA KOUAA TeKYMEr0 COCTOAHHA IPOTPAMMEL, a IpH TOSBICHEN
Heycoexa COCTOSTHAE NPOTPAMME BOCCTAHABIMBAETCH IO nociaepnei
U3 KODWii, II0CIe Ter0 BEIYHCICHAR BOJOGHOBIAIOTCA OT ITOTO COCTO-
AEuA. VIMeHHO Takad TPaKTOBKA DEKHMAa BO3BPATOB HCIOTB3OBANACH
HaMm B HPefLITYIMux maparpagax. OfEaxo Mis masnepa Godee TouHOlM
ABIASTCA AHAA TPAKTOBKA — ¢ (OODATHEIMHA XONaMu.

Cymraercda, 9TO HONYTHO ¢ BHIIOXHEHHEM 1060 IISHEPCKOi
TOPOTPaMMEI 3aIOMUHAETCA HeKoTopad mHPOpPManmusd O ee RedcTBHAX.
Tax, mpr moABNeHEE B mporpaMMe DASBEAKE BAMOMHHAGTCS 9TO MECTO
mporpaMMer (GyfeM IOBOPHTH: ictaBuTCa F-rouxa) m 3aImOMIHAETCA,
KaKue albTePHATHBEI M B KaKOM IOPAJKe JOMKHEL 3JeCh BHIGEpATHCA.
KHorpa ke mamenserca sHadenmme KakKoro-HuGyA» oGBbexTa mporpa-

126

:

o




MHI, BaOMEHaeTCS o6parHlii onepaTop, MPefHa3HAYCHHHIA A OT-
MeHH DpowsBefenHOro feiicrsms. Hampmmep, ecrm mepememHaz X
mMena sHagenne A m Grno semonmeno [SET X B], ro samoMmmaerca
obparEmit omeparop [SET X A]; ecam ke mepeMeHHam'Y He HMena
smavenms, a NepeMemHas Z mmeina 3Hadenme C ¥ GRUIO BRIOAHEHO
[IS (.Y »Z) (D E)], To samommmaerca ABa oOpaTHEIX omeparopa:
[UNASSIGN Y] = [SET Z C]. Bor taxme F-rouxm m ofparasie ome-
PATOPH W 3aIOMUHAIOTCA B COOTBETCTBYIOIIEM IODAAKe ONEOBPEMeH-
HO ¢ «IPAMBIM» BEIIOJTHEHHEM IPOrPaMMBEL.

IIpz mOABIEHEXME B IpOTpaMMe Heycliexa ee (HOPMAJIbHOE» BEIIOJN-
HeHHe NIpeKpamaeTcd ¥ HATHHAETCA PacnpoCTpaneHue Heycnera —
Rax GH ofpaTHoe BHITHCTeHHe ee: BHIOAHANTCA 0GpaTHbIE OHMEPATO-
pH B TOpsAKe, o6paTHOM WX 3amoMuHAEMO. TeM CaMEIM mar 3a ma-
TOM JNKBEABPYIOTCS paHee IPOW3BEfleHHEIe W3MeHEHHA B 3HAYCHWAX
o0bexToB mporpaMMel. PacrpocTpanenme Heycmexa IPeKpamaercs,
| KorJa IPW TAKOM (HONATHOM» NBIKEHHE BCTPETHTCA Tepsas F-Touka
(oma cooTBeTCTBYeT HOCHefHell pa3BuiKe ImporpaMmer). F-Touka — 370
«mperpajia» JIi Heycoexa, OHa OCTAHABIMBAET, (JIOBHTY HEYCIeX *).
CrenoBaTeIbHO, IPH PAcOpOCTPAHeHHH HEYCIeXa BHINONHAIOTCA TONb-
KO Te OUEePaTOPH], KOTOPHe NOABWINCH IOCKe TOTO, KaK OLIIa-ImOCTaB-
neHa mociemEas F-rouxa. } - ] .

OcymecTBB TakM 00pa3oM BO3BPAT K IOCIE[HEH DA3BHIKe W
BOCCTAHOBIGHHEE NPesRANX 3HAYeHMA CBOMX 00HOKTOB, IPOTPAMMa BO3-
BpamaercA B (HOPMAJBHOE» COCTOZHME, BHIGHpaeT TEPBYI0 W3 OCTAB-

MIEXCS ANBTEDHATHB PA3BHIKE T BO3OGHOBIAET OT STOH TOTKE CBOH

seramenennd, Horja B pasBHiKe BLI6EpaeTCs MOCHENHAA ANLTEPHATH-
Ba, COOTBETCTByOmasa F-ToTKa yHHITOKAETCA (¢«aabriBaerca»), MOITO-
My cIefylomumii Heycmex Gymer PacupoCTPaHATHCA yiKe 7O IPefBIAY-
meit F-Touxn. ' -

VIMeHHEO Tako#l HETEPIPETAI[NE BHIONHGHAS IPOTPAMM B DeXKEME
B03BpaTOB MH B OydeM IpANeDKABATHCA B nansReiimreM. B wacTHO-
CTH, BOCHOAE3YEMCA €10, YTOGH 0GBACHATH CHOCOOE YUDABICHHS dTHM
pemaMoM. '

B03MOKHOCTH BO3BPATOB K IMPON3BONBLHEIM Da3BAIKAM IMPOTPaMMEI
ofecmeunBaeTcs YEMITOKeHHEM DPaHee IOCTABISHHHX F-ToTeK. Heit-
CTBUTEIbHO, IPH OTMeHe F-TOYKA B COOTBETCTBYIIEM MecTe IIpo-
IpaMMHl CHEMaeTCHA (Iperpaja» LA Heycmexa. Toaromy, ecinm yHHY-
TOMHATD HECKOABKO IocAeAmEXx F-TogeK WporpaMMsr, a sateM BhIpaGo-
Tarh OOLITHLIA HEYCIeX, TO OH CPa3y PacIpOCTPaHATCA [0 F-rouxn,
npeJmecTByomell YERITOHeHHbIM, - .

*) Pa3BEIKY MOMKHO PaccMaTPEBATH KaK COBOKYIHOCTD F-rouxm,
KOTOpas OCTAHABIMBAGT DAacHpocTpaHeHHe HeyCIexa, W TIeHEpaTopa
aNbTePHATHB, KOTODHE BEIJaeT MO OAHOH anbTepHATHBE NPH KaiRAOM
o0pamieHNE K HEMY. i
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B ocHOBC e TACTHIHOTO BOCCTAHOBIGINA 0GCTAHOBKE B PasBUIKe
VIeKAT YHEITOMKEHMe DaHee 3aNOMHEHHSIX OGDAaTHEIX 0mEPATOpoB, a
TaK;Ke BEINONHeHWe JeficTBEH Ge3 OQHOBPEMEHHOr0 3ATMOMEHAHHS 06-
PATHHIX 0mEPaTOPoB. B caMoM fene, OTMeHATH IIpH Heycmexe mOGoIHEIO
apextsr MOryT TONbKO OGpaTHBHIC OmEpaTOpH, @ B ofomx YKa3aHHBIX
CIyuanx TaKEWX ONepaTtopos He ocTaercdA. [losToMy mpm Heycmexe co-
OTBETCTBYIOI(ME MACHCTBEA IPOrpaMMEl He GYAYT OTMEIeHH!, T. e. He
GyRyT BOCCTAHOBICHH IpCIKEME BOAYENNS KAKAX-TO 00HOKTOB mpo-
TPaMMEL # GYLYT COXpaHems! MX TMOCTefHAe 3HAUCHHS. .

Berpoennme ¢ymknmm sspika, mO3BONANmMME YHEITOxATH F-TOU-
Ku 7 o6paTHBIe OLEPATOPH ¥ W3MEeHATH GHAYEHUT O6THEKTOB mporpaM-
MBI 068 3amOMEHAHUA OOPATHEIX ONEDPATOPOB, OMHCHIBAIOTCA B CaIely-
0mux naparpagax.

3.5. Heormensemnie pmeiicrens

B arom maparpade paccmarpnBamoTcs $ymEKmEm ¢ mo6oTEEIM
apdexroM, TpE BLIMECHGHEE KOTOPHIX oGpaTHEIe ONepaTOps He 3a-
noMuHaOTCA. [JefictBua Takumx Qymximi, ClI€0BaTeJbHO, HE OTMe-
HAIOTCA NPH Meyclexe, ,

Ilogobubie dymrmunm me crons YK penx:m B miasmepe. 13 umena
Danee paCCMOTPeHHEIX BCTDOEHHHIX (YHKOUI K HAM OTHOCHTCS
¢ymxmur DEFINE, PLIST, READ, PRINT, MPRINT, OPEN, CLOSE,
ACTIVE m DIGITS. Takmm o0pasoM, Ips BO3BpaTax Io HeycHexy
HE OTMEHAETCA: IM ONpefefeHme HOBOH NPONEAYPH, HA ToAHAS
CMeHa CIOHCKa CBOACTB mpeHTH(uMKaTOpa, HE paHee CHeTAaHHBI BBOJ
niyx BEIBOL, HA OTKPHITHEe WM 3aKpriTe (aitia, HE 06BABIeRHme ero
AKTHBELIM (aiifoM, HE paHee YCTAHOBIEHHOE KHOIMIECTBO negarae-
MBIX QD B APOOHO/ 9acTH BeM[eCTEEHHBIX THCEN,

B To e BpeMa np:m BoumCIeHEH Berpoennsix Qymaxnmit SET,
ADD1, SUBI, FIN, UNASSIGN, LOOP, FOR, PUT, CSET m IS
06paTHEIE OIEPATODPH B3aNOMEHAIOTCH BCeTfla, TOJTOMY IpH HeycHexe
NpoW3BeleHHbIe BTEMH (PYHKOHAMA H3MEHCHHS JIAKBAUPYIOTCS:

obparasle omepaTops GyEKImi SET, ADD{, SUBY, FIN u
UNASSIGN, usmengomux u YHAITORAIOIAX 3HAYCHNA IEPEeMeHHEX,
BOCCTAHABIMBAIOT IPX HeycIeXe NPeKHUe B3HAUCHIHS TepeMeHHbIX;

opn BeinonHenum ¢yuxnuii LOOP m FOR ofpaTHBIe omepaTopEl
SaIOMUHAIOTCA BCAKIUIL pas, KOITA mapaMeTpy TMHKIA IPECBAMBAETCH
HOBOE 3HAYCHIE, HOITOMY IpPHM BO3BpaTe IO HeycmeXy Ha KAKOH-TO
U3 DPefbIAYIAX MIaT0B MUK,y DapaMeTpa BCerjfa BOCCTAHABINBAET-
CA SHAYeHEe, COOTBETCTBYIOI[eC WMEHHO HTOMY INAry IUKIA;

obpataLrit oneparop ¢ymrmmn PUT, KOTOpask U3MeHSET 3HAYEHITE
OftHOr0 W3 CBOKCTB HEKOTOPOro HpeHTE(HKaTOpa, BOCCTaHABIEBAET
opx HeycClieXe IpeiKHee 3EAYCHHE BTOF0 CBOACTBA;
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obparmbit omeparop ¢ymkmmz CSET ambo BoccramaBimsaer
OpekHee 3HAUeHMe KOHCTAHTH, H3MeHeHHOe 3Tod (ymKImei, mmbo
VHIAYTOKAeT KOHCTAHTY, eCAW OHa ORI BBefleHa B HPOTPAMMy HMEH-
Ho 970l Qyaxnmeii CSET (omEaxo ofpaTHHH omepaTop Hé BOCCTAHAB-
JMBaeT Ty LPONERYpPY, KOTOpasd, Boamomno, Gr1a ynuq'romeaa upd
OmpefeneHAE KOHCTAHTHI);

opn BhumcieHwn QyEEmEm IS, T. e. npn COTOCTaBIeHAN o6pa3-
Ia ¢ -BHIpajKeHMeM, OOpaTHEIe ONEPATOPH BaNOMHHAIOTCH BCAKHE
pas, KOTfla WaMeHseTcs 3HAUeRme KaKOK-HmOyAs mepeMemHO# 06pas-
Oa, MO3TOMY HPH PAacHpPOCTPaHeHWM HEYCIeXa BCe NPACBAWBAHUA IIe-
peMeHHSIM 06pasna GyAyT oTMeHeH:I (cM. Tarie § 3.9).

Tarum oﬁpaaoM, mo6oe W3MeHeHHE B 3HAYEHMAX NEPEMEHHEIX,
KOHCTAHT HIN CBOHCTB HAeHTH(HUKATODOB OTMOHAETCA HPH HeyCIe-

Xe. 9T0 He BcerjJa BHITOJHO, HO03TOMY AJIA HEKOTOPHIX U3 mepevmc-

neHERIX” QYHEKOHA BBefeHHI ¢IBOMHEKYY — QYHKOEE ¢ aHATOTEIHEI-
M¥ [eHCTBHAMH, HO IPH BEIYHCIEHHE KOTOPHIX 0GpaTHEe OIEpATOPEL
HE 3aNOMUHANTCA H, 3HAIAT, M0GOIHEIN PdeKT KOTOpHX He YHHT-
To)kaeTcA mpm Heycumexe. Haspamma Qymrnmit-mBoiirmkos 0Gpasyior-

ca poGasiemmeM 6yksmr P (or cioma permanent—-nocronnnmn) K

AMeHaM KCXOJIHBIX (I)ynmmn' .

[PSET i ¢], SUBR
[PADD! i], SUBR
[PSUBH1 i], SUBR
[PFIN i, i), SUBR
[PPUT i ind v], SUBR
[PCSET i ¢], SUBR

(Y Qyaromit UNASSIGN LOOP, FOR u IS nBoiiEMKOB Her.)
QyHKIEE-BOJANKE NPUMEHAIOTCA B TeX CIYdasx, KOTJa 3apa-
Hee W3BECTHO, UTO BEINOIHAEMOe MeHCTBAe He HOIIKHO OTMEHATHCA
Opm Heycmexe, HIE KOrga GespasnmuHo, GymeT OTMEHATHCH HellcTBHO
UIA HET, M IOTOMY pajd SKOHOMEH NAMATH JYIlle MCIQJIH30BATh,
craxeM, ¢yrxnuio PSET, a me yuxmmio SET. )
PaccvorpuM TROMYHBIA npEMep HCHONB30BAHMSA q)ymumu PSET:

[PROG (X (Y ())) [ALT () [RETURN .Y]]
[PSET X [®8]]
[PSET Y (1Y X)]
_ [FAIL]]

- Ilpu BRrmcnéHWE dTOTO BHIpAMEHHA CcO3faeTca cmmCok Y BCex pe-

merwit 3ajaum o BochMu (epasx. Ecam 6 me 6510 yEKRIER PSET,
ClelaTh 3TO He YAalnoch Gx. B caMoM gene, ecom BMeCTo oneparopa
[PSET Y (LY X)] sammcars omepatrop [SET Y (LY X)], TO IpH
Ka’KgoM Heyclexe yHEEITOXANAEL OBI. TONBKO UTO CReTaHHas 3aluCh
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ouepegHOro pemeEna X B COHCOX Y, mosToMy y nepemenHO# Y
BCerqa COXpAaHANOCH Obl HadaibHOe BHAUeHEE (). TlpuMeHeHHe e
¢pymrnum PSET «cmacaer» COHCOK Y "OT TaKMX HEHY/KHBIX BOCCTa-
goBlenmi. UTo Ke KacaeTcs mepeMeHHO# X, TO COBePHIEHHO 6e3-
pasimumo, Gymer mam HeT BOCCTAHABIMBATRCA INPH Heycoexe ee.
npeEee 3HadeHMe, MOITOMY, 9TOGH He BaMOMHUHATDH aummEmi oGpaT-
Hbli omepatop, Mbl m Hammcamm omeparop [PSET X [®8]] BMecTO
Takme pomycrumoro ouepatopa [SET X [®8]]. o
" Ca;emyer ormermts, yro Qymxmma PSET (u ei nogo6able PyHK-
o) He 3amomMumHAeT OOpAaTHEIA OHmepaTop TONBKO UL ce6s m He
OKa3HIBaeT HUWKAKOr0 BIMAHEA Ha ApYyrHe mpucBamBamms. IlosToMy
3HAUGHHEM BHIPAXKEHHA )

[PROG ((X A)) [ALT () [RETURN X]]
[SET X B]
[PSET X C]
[FAIL]]

aBagercs aroM A, Ho He atoM C, KaK MOeT HMOKazaTbCA. [lefCTBH-
rensno, mpr Berameiesnm [SET X B] mepemenHod X OpHCBAMBAeT-
¢q 3Havemywe B ¢ OJZHOBpeMeHHO 3AmOMEHAeTCA obpaTHBIA omepaTop
[SET X A]. Barem smauemme mepememmodi X memsetca ¢ B ma G,
H OpE 3TOM OGpaTHBIH omepaTop ‘He samoMmHAeTcsA. Ho 9T0 He 03Ha-
waer, uTo mepeMeHHas X coxpammr 3HaueHme C. YkasaHHHIE obGpar-
HH OIepaTop OCTakCA, OH-TO IpH HeycOeXe M BOCCTAHOBAT ¥ X
sHavermme A.‘TakuM o6pasoM, ecm MBI XOTHM, 9YTOGH HeKoTOpas
nepeMeHHas He H3MeHAJNAa IIpE HEYCIexe CBOEr0 3HAYeHHS, TO Cle-
Ayer Bce OPHCBAUBAEMA efi IPOHBBOXUTE TONBKO ¢yarmmeir PSET,
a He BIepeMeskry ¢ ¢ymrmumeir SET. L
PaccMoTpuM emme OfEH IpHMEP:

[DEFINE INFINITE (LAMBDA () :
[PROG ((N 0)) .
A [ALT [PADD1 N] [GO A]]1])]

Jra pyskmua mogo6HA pasBmIKe ¢ GeCKOHEYHEIM YHCJIOM AalbTePHA-
THB, KaXfas M3 KOTOPHX — OuepefiHOe HaTypPaTbHO® qmeno.  [eir-
CTBATENbHO, IpPH BO3BpaTe K bToi yEKmEE mo Heycmexy F-Touxa
fymakoue ALT yEZYTOMKAeTCA, HO.3aTéM BHOBb BEIBHIBAETCH ¢yHK-
mas ALT, T. e. TyT e craBurca HoBaa F-Touka. Tonywaerca Kak
651 HeymmuTokaeMas F-rouxa. Kpome Toro, ¢yurnua PADD1 =me
samommuaeT 0GpaTHEIi omepaTop, MOITOMY IIpHCBaHBaeMOe el0 3Ha-
ueHme HepeMeHHo# N COXpaHAeTCA m IIOCIe BO3Bpara IO Heycmexy.
TeMm CaMBIM KayKAbll pas 3HaUEHHE mepeMeHHOR N YBeIHIHABAETCH
ma 1, 4to m ofecmeumBaeT BHXAYY BCeX HATYPANLHBIX THCEIL.
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3.6. YBuuTo:KeHHe DPasBHIOR M o6paTHEIX omepatopos

Temeps MEI paccmoTpuM BeTpOeHHEIe ByHKITH A3BIKa, ¢ MOMOINHI0
KOTODEIX MOKHO YHHMUTOMKATH PaHee 3alOMHEHHHe 0GpaTHbIe omepa-
TOPH 7 F-Toukm. : .

Ecnn sapamee m3BecTHO, 4TO HOCTe BHIYMCHOHHSA KAKOIO-TO BB
DaKeHHA [AOKHHI GhITH yHEITOKeHE! F-Toukm #/uanm obpaTHEIe ome-
PATOPEl, KOTOpBIe NOABHIMCH BO BDEeMs BBITHCIGHWA 3TOTO * BHIpasite-
HUA (A KpaTKOCTH GyHeM rOBOPHTB: «BHYTDH 5TOTO BEIDa’KeHHA»),
TO mpuMeHAETCH ofHA u3 PyEKoumir PERM, STRG mmm TEMP. '

‘®ynxngs PERM: [PERM e¢], FSUBR.

9Ta (YHKO@AS BEIYHCIAET CBOH aprymeHT e. Ecim ero sreumcienme
HEYCIeNMHO, TO HeYCHeHMHEM fBIAETCS W BHUHCICHHE - pyEKOUD.
Wnase ¢ymxmusa ycmemmo sakamamBaeT cBOW paboTy co smaueEmeM

E, HO mepeq BHIXONOM OHa yHHITOKaeT Bce F-Toukm m “obparabie

OIepaTopsl BHYTPH e. .
Hamnpumep, B pesynsrare BBIYHACIEHAA BHIpAIKEHHASA

[PROG ((X A)) [ALT () [RETURN .X]]
[PERM [ALT [SET X B] [PRINT C]]]

[FAIL]] .

6ymer monyueno smauemme B, oprdeM Me9aTaTbCA HAUYEro He GygeT.

HefictBarensno, gymrmus PERM YHEATOMKaeT KaK pPasBHIKY (PyHK-
nuan ALT, Tak m ofpaTmsLi omeparop ‘pynkmmm SET, mostemy me-
yemex, BeipaGoTammblit pyHEKmmet FAIL, me BoccTamaBimBaer Ipes-
Hee 3HaueHme A mepeMmeHHOi X m 6ygeT «mOAMaH» TONBEO F-toukoit
mepsoii pymrmum ALT.

Oyexnus PERM IpUMEHAETCA TOrHA, KOrfa BHIYMCICHME HEKO-
TOPOTO BhIpaKeHUSA He JOIIKHO ~BO30GHOBIATHCA Npm Heycmexe H
KOTZa Bece, 9TO CRENAHO MNPH BHIYHCICHHE DTOTO BHDA/KeHHMS, He
ROKHO OLITH OTMEHEHO NIPX Heycuexe. OyHEKOAA HCOONB3YETCA W B
TeX CIy9asX, KOrja HAf0 CHACTH ‘HAMATH, KOTOPYIO TPAHCIATOP A3bI-
Ka TpaTHT Ha 3aNOMHHAaHHe OGpaTHHX omepaTopoB m F-rTouex. Ha-
IIpAMep, ecid B 3amade O BochbME (heps3ax Hac WHTepecyer TOJBKO
TIEpBOe pellenme, To CiefyeT BEIYHCIATH BhpaKeHme [PERM [D8]1,
TTOGEI II0CTE YCIENTHOr0 BEITHCICHHS ¢yrxnmn @8 BEyTpm Hee me
ocTaBanock HE F-Touex, Hm 0GpaTHBIX omepaTopos, KOTOpEIE YiKe He
HYHHBL : ' . _

‘OTMeTHM, 9TO BEHIYHCIEHHE BHPAKEHHS [PSET X e] Bo MmOrom
[I0XOe Ha BRHIMCNeHWe BHpaxenms [PERM [SET X e]], BO ecium
B IePBOM Cllydae oGpaTHHIH OIePaTOp IPOCTO HE 3AIOMHHAETCH, TO BO
BTOpoM ciyuae ¢pymenus SET samommmaer ero, a sareM QyEKnma

PERM ymmuroskaer ero. Ommako ecrs m Golee BasmOe pasamIme

MEXRy 9THMH BHIpaKemmAME: Qymrmua PSET .me yHEEITORaeT F-10Y-
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KE 7 OOpaTHHe ONepaTopsl BHYTPH CBOEr0 aPTyMeHTa e, B TO BpeMd
xax Qymrnma PERM. saogmo ¢ 06paTHEIM OHmepaTOpoOM ¢yarmun SET
yHHTOKaer H Bece F-rouxkm m ofpaTHEIe OHNEPATOPH! BHYTPH e. TloaTo-
My BEIYECHEHHE BHIPAKEHHS " ‘

[DO [PSET X [ALT A [EXIT X DO]]] [FAIL]]
yCIEITHO W BHIAET 3HAYeHWe A, B TO BpeMa Kak BEIIMCIEHHe BLIPA-
SReHAA ~ ' i

~-

[DO [PERM [-sﬁT X [ALT A [EXIT X DO]]]]
[FAIL]]

HeyCIeIIHo. ) -

_ MosKer cIyuATBCA TaK, 4TO IPH BHYACICHAR apfy»gen'ra dynx-
nurn PERM npousomen (HACHJIBLCTBEHHbIY BEIXOA U3 Hee (C MOMOIMIBIO
. ‘¢pymkmum GO, RETURN mmm EXIT). Torma ¢ymxnua PERM =e BH-
TIOJNHSET 'CBOM «BEIXONHEIe» HeiicTBma. HampmMep, mocie BHIYUCICHHESA

[PERM [DO [SET X [AMONG L]] _ -
[EXIT () PERM]]] .

v

coxpanam(;z rax F-rouxa Pymrmmm AMONG, Tar z oﬁpammﬁ\one.-
parop ¢ymxum SET. JlamHoe 3aMedYaHHe CIDaBejIHBO I A $ynr-
muit STRG w TEMP.

®ymxnua STRG: [STRG ¢], FSUBR..

918 QyHKIEA feficTByeT AHANOTHIHO (QYHKIHE PERM, mo ymmYTO-

sKaeT TONBKC F-TOYKE BHYTDH CBOEro apryMeHTa e, COXPaHAL obpaT-

HEle OIIePaTOPHL. : . :
HailpaMmeD, B peayJIbTaTe BHYIUCICHES BEIPAREHUS

[PROG ((X A)) [ALT () [RETURN .X]]
[STGR [ALT [PRINT [SET X B]]
[PRINT C]]] N
[FAIL]] '

GymeT HONydIeHO 3HAYCHHE A 'm Gypmer mameyaTaHO TONBKO B.

OysKOA" STRG npmMeHsieTcsa B TeX CIydJasax, Korfa HeycHex He
IOMKeH BO30GHOBJIATH BLITHCICHHE BHIPAKCHHA e, HO ROIUKEH YHWT-
TomRUTh BCe MoO0uHEIe a(pPeKTH mepBOr0 BEIYMCIEHAA STOI0 BHpA-
SKeHAA. : E

®ynxnua TEMP: [TEMP e], FSUBR.

Dra QYHEKOESA BEIYECIAET CBOE ApTyMeHT e. Ecim 370 BHTHCICHNS
" HeyCIeNIHO, TO HeYCIeIIHO W BEIYHCIeHHe (PyHKIWH. Vrage pysrmus
yCIeIIHO 3aKAaHUMBAeT CBOH pafory coO 3HATeHHEM E, a mepej BHIXO-
IOM BHIIONHAET CIeAYIONEe MeUCTBHA: yrngrosxaer Bce F-rouKm
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BHYTPA ¢ W BHINONHAET Bce OOpPaTHEIe OmEPATOPH!, KOTOpPHIE GBHLIH
BaNOMHEHHl OpA BHYHCHeEUH e. TakmM o6pasoMm, dymKmoms TEMP
caMa yHHITOKaer moGowmele 5(pheKTH, MMeBIIHe MECTO IpPE BHITHC-
NeHAN ee aPryMeHTa. - :

HampuMmep, B pesyJibTaTe BHUACICHAS BHIPAyKeHHS

[PROG ((X A)) \
[TEMP [ALT {PRINT [SET X B]]
[PRINT C]]]
X] .

Gyner momydYeno 3HaueHme A m GymeT HameYaTaHo TOABKO B.

Oyrxgaa TEMP npaMenserca B Tex CIydafx, KOTAa HaJl0' mpo-
BePUTH, MO3eT JE GHTH BHYHCIeHHe HEKOTOPOTO BEIDAKGHHs yCIelI-
BHM FiIn HeT, ¥ KOTAia HAN0 IpH JI000M HCXOfe Cpasy ke yHHYTO-
FKETH Bce ClefHl 3Toit mpoBepxm. Hampmmep, paccMorpemmas B § 3.3
¢ynxmus PATH npm mocKe OyT: B rpadbe M3MEHsSeT 3HAYCHMS mepe-=
MEHHEIX M3 IPEAUKAToB W OmeparopoB rpada, ¥ eclm OEA HAXOTHT
- IyTh, TO SHAYEHAS HTHX IEPEeMEHHHX OKA3HIBAIOTCH OTITHIHHIME OT
HAYANBHHX 3HAUeHmA. Korma Msr xormm OIlpefieliATh, CYHIeCTByeT JH
OyTs B rpade, HO He XOTHEM, 9TOGH IPH HTOM MEHANHACH 3HAYCHIS
IepeMEHHEIX, CleflyeT BHIACIATH Bhipaxemme [TEMP [PATH A C]].
3nech PynrmEs PATH BCe e E3MEHAT 3HAYCHHA NEePeMeHHKIX, HO
sateM (yExmus TEMP BocCTaHOBAT MX HAUaNbHHe 3HAYCHES.

Cuepylomne Gmounmsie yrKmumn OpPeAcTaBIAI0T CO60H KOMIO3UOMH
TPeX HpefsiAymux QyHKOEA ¢ GynKnmei PRO(}:

i -

[PPROG (v vy ... vm) €1 3 ... ex], FSUBR, m= 0 k=1
[SPROG (v; v3 ... vm) €1 €3 ... ex], FSUBR, m=0, k=41
[TPROG (v vy ... Um) € € ... ex], FSUBR, m>0, k>1

Jo6as m3 »THX QYHKOWI BLIYMCAAETCA TAK JKe, KAk M $yrrnua
PROG, BO mepep, Brixomom ms mee (mo RETURN mam mocie TOTO, KaK
BRIIOJHEH IOCHe/IHAMA ONEPATOp ex) BEINONHAIOTCA T€ ke (BEIXONHEIEH
RefictBuA, 4r0 B B (ymkmmax PERM, STRG mam TEMP cqorser-
crserno. Hanpumep, mpn srixome ms ¢ymxmmm SPROG yrmaroxaioT-
¢s Bce F-TouKHm, mocTaBleHEsle IPH BEIMHCIGHEY ee Tela, HO COXpa-
HAlOTCA ofpartHble omepaTOpE. OTMeTHM, ONEAKO, YTO LPH BHIXOMe
U3 3THX (QYHKUEH, OCYMECTBIAEMOM ¢ MTOMOILIBI ¢yrrmur GO mrm
EXIT, «BHIXOTHEIE» MeHCTBAA He BEIIONHIIOTEA.

Bee mpemsipymume Qymxmmm sroro maparpada MOJKHO HCIIOIB30-
BaTh TOJBKO TOTAA, KOIZa H3BECTHO B8apaHee, 4T0 F-TOUKA u/mim
o6paTHEle OIeDATOPH! OKHL! ObiTh yHHITOXxembl. Ho 6riBaer m Tak,
9TO MEI He 3HaeM 06 oToM 3apamee W yamaeM 00 HTOM IO3ie, KOTHa
BEIUACHEHMSA Yie HAYATH. B TAaKAX CHTyamAAX NPHAMEHAITCH
Berpoennsie (yrknmm PERMEX, STRGEX, TEMPEX m FAILEX, ko-
Topsle momobmo ymrmmm EXIT OCYIIECTBIAKT BHIXOA H3 HEKOTODOi
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o0beMIIOMed IPOIETypH, yEAYTOKAA mpu oroM F-rourm wm/miam ‘
ofparable OMePAaTOPL BHYTPH JAHHON IPOIENYPHL.

®ynrgns PERMEX: [PERMEX e fn n?], SUBR.

Jra QyEKOmA meficTBYeT -aHAIOTHIHO (HYHKIHHE EXIT (cm. § 116 =
§ 2.6), T. e. OocymecTBIdeT BEIXOL cO 3HauemmeM E u3 (N +1)-it
o0bemmomei# mponenypsl ¢ .mMemeM FN, Ho TmepeR BEIXOAOM OHA
yHUuTOMxaeT Bee F-roukm m obparHble OmepaTOps!, MOABHBIIHECS ¢ HA-
9ajla BEITHCHCHHs [AHHOH OpPOmeAypsl (A BCTPOGHHEIX IPOMeAyp
rracca SUBR m ompefielsieMbx HPOHERYP — ¢ TOTO MOMEHTA, Kak
HaYal0Ch BHITUCHCHAE AX apPryMEHTOB).

®ynkoaa STRGEX: [STRGEX e frn n?], SUBR.

llanras QyHKOEA meHcTByeT aHAIOIHIHO ¢yarque PERMEX, =mo
YHAYTOKAeT TOJBKO F-Touxm.

®ymxuas TEMPEX: [TEMPEX e fn n?], SUBR.

O9ra (ymkoma peiicrByer rax e, kak ¢ymxmms STRGEX, mo gomoa-
HETEIbHO emje BEINOXHAeT Bce 0o6paTHEIe OmEPATOPH!, 3aNOMHEHHEI®
C HAvYaja BHYACTCHHS nponenypm H3 KOTOpOi cemac OCyHIeCcTBI-
€TCA BHIXOf,

Oymxnma FAILEX: [FAILEX e frn n?], SUBR.

M osra ¢ymrmuma ocymectBuser Beixog us (N 4 1)-i m ofbemmomeii
uponeAypsl ¢ mMeneM FN, HO BHXOJ mO Heycuexy: d)ynmmx YHEYTO-
maeT Bce F-TOUKH, mocTaBleHHHe BHYTPH NAHHON ODONeNypsl, H BHI-
palareBaeT Heycuex, CBA3KBax ¢ HEM coobmenne -E. Taxum o6pasoM,
- IO JTOMY HeycIeXy HPOHCXONAT BO3BPAT K PasBHIKe, KOoTopas Onina
OmpefielleHa A0 HAYaJa BHIOJIHEHWS NaHHOE mpomenypsl FN.

OrmeruM, 410 npm BHxOme us ¢ymxmmit PERM, STRG, TEMP,
PPROG, SPROG 'm TPROG, ocymecrsisemom (ynrmueii PERMEX,
STRGEX, TEMPEX wmam FAILEX, smmoxmsiorcs ¢BBHIXOJIHEIE) Meii-
CTBUS MOCHeRHUX (PyHKIMIL. )

IlpuBesieM mpEMep HCHONB3OBAHAS PAaCCMOTDPEHHHIX (YHKIWA:

[PROG (X) : i ’
[ALT () [RETURN T]]
[SET X [®8]]
‘[COND
([EQ [5 X] 2] [FAILEX (5 2) PROGY)
([EQ [—2 X] 6] [PERMEX (7 6) PROG])
(T [FAILD)] D]

Ecam B 3anaqe 0 ‘BOCEME (hepa3ax cymec'rnye'r pemenne, B xo'ropou
onuH u3 (epseit pacmonoen ma 5-if TOPDH30HTANN U 2-H BepPTHRAJH,
TOTa [aHHOe  BHIPa)KeHHMe BHIPaGaTEIBAET Heycmex ¢ CoobmenmeM
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|
{5 2). Ecam e ecTs pelmeHHe, rfe OfUE ®W3 (hepaeit HaxoAmTCA HA
7-# ropmsomTamM W 6-d BeprEKadm, TOrma Bce F-toukm m oGpaTHEHIE
onepaTopsl BHYTPH BTOr0 BHIPAsKeHAs YHHYTOMKAIOTCA, & CaMO BHIpa-
JKeHWe yCuemHO W mMeeT 3Hadenme (7 6). B ocTadpHBIX CIyZasx
3HAYeHHEM BHIpayiemus sBagercs atom T.
: ~

3.7. VlmenoBaHHBIE Pa3BHIKA .

PasBuikd, KOTOPHle MBI JI0 CHX nop'paccua&punann, He WICHTH-
¢umupytorcs. Ecm BO3BPATH 1O HeycIexy IPOMCXONAT TOABKO K 1O
CTeIHNM DAsBIIKAM, TO pasi@yaTh DasBWIKE @ He HyxHO. Ho ecam.
TpebyeTcs OCYIMeCTBUTH BOSBPAT K KaKOH-TO HpefbIAyIeil pasBHIKe,
TO BO3HHKAeT Ipo6leMa: KakmM o0pasoM YyKasaTh BTy pasBmIKY?
B HeKOTOPHIX CIyYamX 34eCh IOMOTaeT PacCMOTPeHHAR B IpPEABIRY-
wmem maparpade pymxnma FAILEX. C ee HOMOIBI0O MOKHO OCYIeCT-
BETH BO3BpAT K Da3BHIKe, IT0 OBIA ONpeNelieHA 70 BXOJia B KAKYH-TO
ofpemmionryr0 mponefypy. OpEako Apyrue pPasBUVIKE, HAmpPEMep Te,
4TO 0CTANMCH B IPONeRYpax, yiKe 3aKOHIHBIIEX CBOIO pabory, OKa-
3HIBAIOTCA HEAOCTYIHEIMH. . : ’

B cBsi3:m ¢ 9TEM B IUIDHEpe paspelIeHO NABATh PA3BHJIKAM HMEHA,
91065 3aTeM MOMKHO GELTO CCHIIATHCA HA DTH DABBEIKH M OCYIIECTB-’
JAsTh BO3BPAT K HAM IO HEyCHeXy. o !

®ynxmua FP: [FP name ey ey ... ex], FSUBR, k> 1.

Jra Qymkmua mefictByer TouHO Tak ke, Kak Qymkmma ALT, T. e
ompefeNifeT DasBHIKY, i-il AJNBTePHATHBOX KOTOPOH ABNAETCH BEITHC-
neane GOpPMHL e;, HO B JOTONEEHRE K ITOMY ¢ynrnua FP pgaer mmsa
CBOeil pasBmIKe, KOTOPOe 3a/laeTCsA apryMeHTOM name. Ilap\EIi apry-
MEeHT MOJUKEH GObITh ATOMOM WIH .-~IepeMEeHHON, 3HATeHMEM KOTODPOX
SABNSAETCA aTOM; HTOT aTOM U eCTh HMsA Pa3BHIKH. .

OcymecTBATs BO3BpaT II0 HEYCIEXy K pasBUIKe, HMeIOMeH HMA,
MOKHO ¢ moMomplo Pymrmmz FAIL. B § 3.2 Grumm paccMoTpeHs! o6pa-
MeHAS K 9T0# (YHKOUE ¢ ONHAM apryMenToM mim Ges apryMeHToB.
JomyckaeTcs Tarke o0pamierye ¢ ABYMA apryMeHTaMm: ’

[FAIL ¢ a], SUBR.

SmaueHmeM IepBOr0 apryMeHTa, KAK H pamblle, MOKeT OHITH JoGoe
Boipakendme E, a BOT 3HAUEHHEM BTOPOTO APTyMeHTA JoJKeH OBITH
waKoii-tm6o atom A. Oymxmma FAIL ymmuroxaer Bce F-rouxm, mo-
cTaBlIeHHEIe IIOCTe TOro, KaK ObIa ompefielleHa pasBAIKA ¢ HMeHeM
A, m BrrpabarbiBaer’ OGHIYHEIA HEYCIeX, CBASHBAA C HAM coobmenne
E. TeM caMEIM 3TOT HeyCIleX BepPHET IPOTPaMMy K DasBHIKe C HMe-
nem 4.

Ecnm passBmiiok ¢ mMeHEeM A HECKOIBKO, TO BO3BpAaT IPOHCXONHT
K Tocienmed m3 HEX. KCIE jKe TAKEX DasBHJIOK BooGme HET, TO OCY-
IIeCTBIAAETCA BHIXO[ II0 HEYCHEeXy HA BEePXHH{ yPOBEHH IPOTPAMMEL «—
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BBITACIGHAE TEHYI[eI'0 BLIPA’KEHHA IIPOrpaMMEI OKa3BIBAETCA HEeYyC
IeOIHbIM. . !

[
PaccMorpmm ciefylomuii mpaMep. IIpefmonosxmM, 4ro HeKOTOpoe

RepeBo 3amaeTcsa CBomM KopHeM S m ¢ymrmmeit JOUBEPII, xoropas
II0 HA3BAHMIO 060 BePIIMHEI epPeBa BHIIAET CIMCOK HA3BAHHH BCex

. ee mouepEux BepmuH. TpeGyercsa Ompefeauts, eCTh I B 3TOM JepeBe

xot Ol o;mma BepmuEA Ha ypOBHE, TIyGumEA KOTOpOro Goabmme 3a-
aagaoro wgcna N. (CumraeM, 9TO KODeHb fiepeBa HAXONMTCA HA Hy-
ZeBOM YPOBHE, ero Ji0YepHHe BePIIMHE— HA HePBOM yPOBHE ¥ T. [.)

Pemenne sToit 3aaTH MOFKeT OBITH ONECAHO B BHfe clefyomed .

pynROHN:

[DEFINE YPOB (LAMBDA (S N) [PROG ((K 0))
[FP 1 () [RETURN [NEQ [MESS] AMONG]]]
L [SET S [AMONG [OYBEPII .S]]] -
[ADD1 K] -
[COND ([LE .K .N] [GO L])]
“[FAIL T 1]])]

Hannas QyHKNUA BejeT MOHCK B IAyGHHY, BHOWPAeT KaKyoO-TO

BEeTBb JlepeBa W HCCIeAyeT ee N0 KOHNA miam mo ypoBHsa N - 1. Unmc-
70 K yKasbiBaeT ypOBeHB paccMarpEBaeMoii B JAHHBIH MOMEHT Bep-
muan S. Ecir K me Goxpmre N, a S — KonmeBas Bepmmma, TO ymK-
nusa JJOUBEPII B KauecTBe CBOEro 3HAYEHHS BHIAAET. IyCTOM CUOHCOK,
noaromy ¢ymknas AMONG sripabathiBaer Heycmex (¢ coofmenmeM
AMONG), mo KOTOpPOMY IPHCXONHT BO3BPAT K IOpPeAHymleli BepmumHe

flepeBa, @ fajee pacCMaTpmBaeTca APyras BeTBb OT DTOH HPeNBIAY- .

meit Bepmuusl. Ecnm ray6mma gepesa me mpesocxomar N, T0o 6yayT
IPOCMOTPEHHE! BCe BEPIIEHH fePeBa W B KOANe KOHIOB IPOrpaMMa
BepEeTcA K ¢ymknmm FP mo Heycmexy, ¢ KOTODHIM CBA3aHO cOOOmIe-
gxe AMONG. B pamnoM ciywae snauemne ¢ysxmum YPOB pasmo ().
Ho ecam mpm mpocMorpe fepeBa Oblia HaiifleHa BepmmHEAa Ha Goliee
ray6okom; weM ‘N, ypoBHe; TOTfa IOHMCK Cpasy iKe opexpamaeTca
m BrIpaGaTsiBaercs Heycmex ¢ coobmenmem T, KOTODEIA, MEHYs BCe

.Pa3BHIIKH, COOTBETCTBYIOIINE TOUKAM BeTBJIeHAA pepeBa pacupocTpa-

HATCA [0 (bynnmm FP. B pammoM ciysae anaqefmw Gyarmmm
VPOB.asasercs aTOM T.

3.8. ®yuknun IF n FIND -

B misEepe NpoBepKy KAKHX-IAG0 YCIOBEI MOKHO . 0pOPMATH
He TOIBKO B BHfle (YHKIWA-IPe[UKATOB, NPUHEMAIONAX 3HAUCHHA
CHCTHHA» H (JO0b», HO H B BHfle (YHKOWA, BHIYHCIEHHAEC KOTOPHIX
VCIeIIEO, eciIm NpOBepseMOe YCIOBHe BHIIONAHEHO, W HEYCIENHO B
TPOTEBHOM clydae. TakoBH, HAPEMep, PacCMOTPEHHbIE BHIIIE dyax-

.num SUM, @8 n PATH. Eciz mus paGoTsl ¢ IpefuKaTaMu HCIONB3Y-
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- erca ymrmma COND, 1o mas paGoTsr ¢ yHKIEAME BTODOTO THIZ

B fA3BIKe WCHONL3yeTcs BeTpoeHHAs ymkmua IF, ofpamenme K Koro-

" poif MOKHO PaccMaTpWBaTh KaK YCIOBHOe BHIpasKeHHe, PEarupyomiee

pa ycuex/meycmex. Kak m y ¢ymxkgum. COND, apryMenTs!. pyHROEE
IF mHaseBAlOTCA KJIay3aMH, a WX MePBHe DIeMEeHTH — YCIOBHAMM.
O6pamenre K 9Toli QYHKOEE AMEET CIeAYIOMUH BAL:

[IF ‘("’1 €y - 1'"1) (eh 1 -+ Crm )] FSUBR, . ‘
. k=1, m;>0 <

BBIYACIAET YCIOBHAA é;. Ecnm Brruucienme O4epedHOr0 YCJIAOBAS He-

'ycuemmo, T0 BHpaGOTAaEHEIR Ip: 5TOM Heycmex Oyfer «moiiMam» KamE-

go#t F-rToukoit, mocie 9ero (PYyHKOHEA IMEePeXONHAT K BEIYHCICHHUI0 YCIQ-
BuA @3 clefylomedl KiIayssl. Ecim oKamercs, 4TO Bce YCIOBHA He-
YCHOemHE, (QYAKOHES YHAITOKET CBOIO F-Tomy Z ycumemHO 3a-
KOHTHT paboty co amazenmeM ().

Ecam sxe HaiiMeno ycloBhe e;, BHIHCIeHHE KOTOPOTO YCIGIIHO,
rorna ¢ymknus IF. yamaromaer Bce F-Toukm (mo me ofparmbie omepa-
TOPSI) BHYTPH STOr0 yCHOBHA X ‘cBo0 F-TouKy m 3aTeM mocHexoBa-
TeAbHO BBIYACIAET OCTABIIMECH BEIDAMKGHHA ITOR i-if kmaysu. B cay-
€de MX YCHENIHOTO BHIYACICHAS YCHENIHO ¥ -BHUACICHHE BCETO:
YCIOBHOTO BHIPasKeHWsl, MPUYeM €ro 3HaUeHWeM OGBABIAETCS 3HAUe-

THEe NOCTefHero BeIpaskeRms H3 -t Kiayssl. B mpormeEOM ciyuae

BHIUACHeHAe (yHKnEm IF. HEYCIEMIHO, HOCKONBKY ee F-TouRH yiKe
HET ¥, Clefi0BATeNbHO, BHIPaOOTAHHEIA HpPA BHIYHCIEHHM BRIPAKEHEH
KiIayssl HeycoeX BepHeT HPOTPaMMY K PpasBHIKe, OIpefeleHHOR [0
Hawana Beramcienus Qymxmum IF. (ogsepkmeM, w10 ecim Haiifieno-
yCHeIIHOEe YCIOBHE, TO OCTaBmINeCs KIAyssl HUKOTZa He DPaccMATpH-
Balorca.) Ipumeps:

[IF ([FAIL] A) ([FAIL] B)] — ()

[F ([FAIL] &) () B)] —~ B :
[IF (A)] — A .

[IF (T [FAILy (T B)] — HBYCHeX

[IF ([ALT T [FAIL 1]] [FAIL 2])] — meycmex ¢ coobmenn-

eM 2
Eme oame mpumep. IIpn BEiumcleRnyE BHpasKeHnAs

[IF ([SUM (3 8) 205] [GO A])]

'

- @ymkous IF opexpme Bcero cTaBHET F-toury, a  sareM mo odepefm:

Oyner ocymecTBIeH Iepexof MO MeTKe A, €CIE W3 9HCeN 3 B 8 MOMHO .

cocTaBuThL tyMmy 205. B mparmemoM cayuae cbym(nm IF sorpaGaTsi-
BaeT 3Ha4YeHHe ().
Crenylomas ¢ymrnums FIND memoabayercsa B Tex CIydIasx, ROI‘JI&

TpeGyeTcs HANHTH ONpefelleHHOE HCIO BADHAHTOB YCIENTHOTO BEITHC-
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JIeHNA KAKOTO-TO = BEIDKEHHS WJINM HEKOTOPOH IOCHefoBaTeNbHOCTH
poipasenmit. Hampumep, MOeT HOTPeGOBAaThCS HAHTH TPH TAKHUX
pemIenns 3afaum o BochMu (epasx, B KOTophx omum m3 depsedr pac-
WonOKeH Ha 2- ropmaoHTaNM U 6-i BepTHKANH. 9T0, KOHETHO, MOKHO
CHelaTh W C TOMOMBI DaHee PACCMOTPeHHHX (QYHKOHWH, HO mpAMeHe-
mre ¢pymrnun FIND oxraseiBaercs Gomee ymoOHEIM. .

Oyrxmma FIND ormocmrea ¥ kiaaccy FSUBR. OGpamenne k Heit
BEIIAZAT TaK:

N . [FIND mode (V1 va...0m) Pee... Ve;.-], Co.

vxe m =0, k > 1. FIND — Guounas ysKmus: cmmcor (vy Uz ... Um)
SBISIETC ONHCAHHEM ee JOKAJIBHBIX IEePeMeHHHX, a IIOCIef0BATelb-

HOCTL 1 ez ... e, obpasyer ee Telo. APTyMeHTHI mode X p HNOJK-
Wbl OBITH IPOCTHIMA (HOpPMaMH. quncnxeTca dyEKOEA CaeNYIOMMAM
00pa3oM.

Cragaja BEIIACISETCS apryMeET mode. Ero 3madeHEeM HROIIKEeH
OHITH cOMcOK Buma (g min maz), THe q, min, rrlmz—néorpmaa-enb-
HHe medsle gmeiaa wim atoM ALL. Ecam gmcno ¢ paBEO HYIIO, TOrAA
ymrmus FIND cpasy sasepmaer cBoio paGory co amauvemmem () .
Vlmaue BBOPATCA JIOKAJNbHEIG HepeMeHHHE v; (TOYHO TaK JKe, Kak
u 3 pymkomz PROG) ¥ eme fBe BCIOMOTaTelAbHEIE LHEePeMeHHEE n
# col ¢ mavansEHIME sHadenmaMzm 0 m () coorBercrBemmo. Ilocme” ‘
9TOr0 BHUmCAAeTcA Teldo Gmoxa. Ecim aT0 BEHITHCIGHHe YCHEIIHO HO-

TIT0 7O KOHOA Teja (YCIemIHo BEIYHCIMJICA HOCTENHMmI omepaTop er), |
10 n yBelmumBaeTcs Ha 1, BHIUACHASIETCA apTYMeHT p, W eTo 3HadelHde '
BaHOCHTCH B HAUAN0 cmmcka col. 3areM ¢ymknms FIND sripaGareiBa-

- eT HeycHmex, BO30GHOBIAA TeM CaMEIM BEITHCIEGHWE CBOEro Tela;
WIMeTCs HOBEIH BAPHAHT ero YCHENIHOTO BEITHCIeHHA. Ecium Taroi
BApEAHT HAmeJcs (BEIYMCIeHHe CHOBA JOMLIO [0 KOHLA Tela),
--TOTHAa 7 BHOBh yBeqwumBaeTcsa Ha 1, 3aHOBO, BEIIMCIAETCA ArpyMeHT
D, I ero HOBOe 3HaYeHHe AO0aBIAETCA K CIHCKY- col Tlocne. artoro
onaTs BeIpaGaTHBaeTCA HEyclex X T. M.

Oyrknqua FIND meitaerca Hafita ¢ Bapnan'ron YCIOEITHOTO BEI-
~Y@CAeHAST CBOET0 Telda. EcId cTONBKAX BAapHAaHTOB HeET, KOJIHIECTBO
HalileEERIX BapHAHTOB (n) [MOIJKHO  YAOBIETBOPATh  YyCIOBHIO
min < n < maz. B gobom #3 aTAX CAydaeB QYHKOAA yCImemno 3a-
KaEImBaeT CBOIO pabory, OOBABIAA CBOMM BHAYCHUEM CIHCOK col,
B KOTOPOM COGDAHEI 3HAUCHHA QPFYMEHTA p, BHIHCICHHEE NPH KasmK--
Jiom BapuanTe. Ho eclim ¢ BapHaHTOB He HAKEHO MIE €CIH 1 MeHbIIEe
min mrm Goxsmme maz, TO BEIuACIeHMe QyHEKmuE Heycmemmo. C mripa-
‘GOTAHHHIM TIPH 5TOM HEeYCIeXOM CBJ3HIBAETCS KAk cooOmeHHe IOCTeN-
Hee 3HaYeHNe IePeMeHHOI col.

Mocne Toro kax ¢ymrmms FIND Brumcamia apryMmMenT mode
(cunTaeM, 410 q qEO), ee JIeiiCTBAE HOTHOCTHIO eknnnauenmo BEIIHC~
JIeHAIO cnenylomero 6ioka:
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{SPROG (v1 v2 ... vm (n 0) (col {)))
[ALT () '
[COND ([GE .n min] [RETURN .col])
(T [FAIL .col])]]
€1 €2 ... €r
[PADD1 =]
[PSET col (p l.col)]
[COND ([EQ .n q] [RETURN .col])
([GT .n maz] [FAILEX .col SPROG])
- (T [FAIL])]] -~ ‘

OTMETHEM, 9TO He3aBHCHMO OT TQTO, YCHEIIHO WX Her 3aKOHYH-
Joch Bertmcaenne ¢pynraum FIND, Bce F-Touxnm, mospmemmecs ociIe
BHITHCIOHAA APryMeHTa mode, YHEUTOMA0TCH; F-Tourm e BHYTDH
mode COXPAHAIOTCH. . - :

Arom ALL pns ¢, min w maz mrpaer poxp Geckomeumoerm. Ha-
apuMep, 3ravenne (ALL. 3 7) aprymenta mode 03HAYAET, YTC HAJO
BAHTE BCe (CKOJBKO €CTh) BAPWAHTEL YCHOeIIHOTO BHIYACHCHAA Tela”
¢ymrnur FIND, n taxmx BAPHAHTOB JIOUKHO GBITH He MeHbIIE Tpex
u me Gomblle ceMW, MHAYe BEIYHCICHWE ¢yExnun Gymer meycmemmbim.
3magenne me (5 2 ALL) osHauaeT, 4TO JOIIKHO GHITH HANNEHO IATH
BapHAaHTOB; eCIH ©CTh eme BapHAHTHl, TO OHE yie He paccMaTpuBa-
10TCA, & eCIE NATH BAPUAHTOB HeT, Torfa Tpebyercs, 4robmr cymge-
©TBOBANO X0TA OHI [Ba BapHmaHTa. - . )

Ana mamGomee” gacTo, BeTpewaoIqEXCs 3HAUCHHE aprymenra
mode — A 3HadeHME (g ¢ q) @ (ALL 0 ALL) — pomyckaercss co-
KpameHHEAs opma: ¢ m ALL cooTBercTBeHHO. ITH BHauemHS HHETED-

' MPEeTHPYIOTCA TaK: (HAHTH POBHO ¢ BAPHAHTOBY (ge Gomeme m me
MeHBIIE) M «HAHTH BCe BAPHAHTEI» (CKOIBKO -ecth). Hampmmep,
BHAYEHWEM BEIDAMKeHHSA .

[FIND ALL (X) X
[SET X [AMONG (1 —2 3 4 —5)]]
[COND ([LT .X 0] [FAIL])]] B

ABNATCH coMcoK (4 3 1). 3pmecs, Korma wmeao X OTPHLATeNbHO, BEI-
YAClIeHAE He ROXOnMT M0 KOHNA Tena ¢pymxmma FIND, I03TOMY TaKHe
9Hcaa me sanoMmHATCA. HeorpmmatelbHbe jie UHCNA YUMTHBAOTCH
8BCe, KaK TOro u Tpebyer apryment ALL. )
Hpyroit mpEMep: ’ )
[FIND 3 (X) ,X [UNFALSE [EQ [2 [SET X [®8]]] 6]1] —
-, ((26831475) (26174835) .
(16837425)

3pecs dyaxgus FIND HaXO[HT TPX pemleHNs 3aJia1l O BOCHME (hep-
3AX W3 YHCAA TeX DeMIeHWH, B KOTOPHX OfuE u3 (epaeil pacmomoreH
Ha 2-fi ropm3onTANE ¥ 6-if BeprmKaim.

\
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3.9. Hexrorophie yrounemns ,

B cBssm ¢ HCIONE30BAHAEM B f3bIKe PeKHMa BO3BPATOB TPeGyoOT
YTOuUHeHHs HEKOTOPHe ACHEKTE BEITHCICHWA OIYHEPCKAX HPOrpaMM
H COIOCTaBNeHHs 06pasmos.

IIporpaMMa Ha NIIPHepe, KAK H3BeCTHO, IPeACTaBJIgeT coﬁon mo-
~CTIeNIOBATeNPHOCTs BEIPAMKEHMIA, KOTOPEIE BEITHCIAIOTCA APYT 34 -ApY--
‘roM. BhlYmCIeHme I060T0- W3. HAX MOMKET GHITh YCHOIIHEIM HIH He-
VCIeNIHEIM, IIPEYeM B TepBOM CiIyIae BHYTPH BHPAYREHAR MOTYT
OCTaThCsA PASBEIKA H ofpaTHBe omeparopil. COXpaHAIOTCS IH OTR
PasBUIKA - 00paTHEIe omepaTopsl? OCYImECTBAAETCS JA BO3BpaT MO
", Heycmexy K HpeNEIAYM[eMy BHIPRKEHHIO IPOTPAMMEI, €CIH BEIUACIHE-
HAe 09ePeXHOTO BHIPAKEHESA OKA3aJI0Ch HEYCHEITHEIM?

- OtBersl Ha 06a Bompoca OTpEmaTeldbHEE. [0 B TOM, YTO BHIpa-
JKeHHA BOPXHETQ YPOBHA IPOIPaMMbl BHIYHCIAIOTCSI, C TOYKH 3PEHUS
PeKEMa BO3BPATOB, HE3aBHCHMO APYr OT APYra, W BePHYTHCA K pamee
BEIUHCICHHOMY BLIDQKEHMIO HeNb3sd. A- pa3 TaK, TO HET CMHCJIa CO-
XPaHATH PAsBHJIKA H OGPaTHEe OHePATOPH BHYTPH BHIPAJKEHWSA, BHI-
YACNeHHEe KOTOPOIO 3aKoHIeHO. TaxuM o06pasoM, ecld HEKOTOpOe BHpa-
jKeHHe OPOTPAMMEI YCHENIHO, TO IO OKOHYAHWE er0 BHIYACICHUA BCO
0CTaBIIEeCs BHYTPH HETO DasBHAKH I OGDATHEIe ONepATOPH YHEYTO-
FKAJOTCA, 2 eCIM BHIPAKeHAe HEYCHEIIHO, TO PACHPOCTPAHEHHe IH0-
ABEBIIETOCA IPH 3TOM HeycIexa GaoxkmpyeTcs, IOCHe 9er0 BMeCTO
pesynbTaTa BEIYACAEGHAS HeIaTAOTCHA cl10B0 == HEYCIIEX— u co0ob-
IeHEe, CBA3aHHO® ¢ THM HeycHexoM. B juofoM cayuae pajiee BEIdHC-
JqfeTcs clefylomee BHpPakeHne IPOTPAMMBL .

HanprMep, BoIYACIeHWEe TPOrPaMMEI

[CSET PI 3.14159]
[AMONG (A B C)]
[FAIL 7] : . -

IPOMCXOJUT TAKEM G0pasoM. BrlumclseTcs mepBoe BHIDasKeHMe: BBQ-
nurcs KomcTamTa PI m eii mpmcBamBaercs 3mavemwme 3.14159; sTO
“YACNO0 IeIATAaeTCH KAK Pe3yJbTaT BEIYMCICHHS NAHHOLO BHIDAKEHHA;
o0paTHEI# omepaTop, KOTOPHI 3aNOMAHAJICA OPH BTOM, YHEUTOMKAETCA.
3areM BEIYHCIAETCA BTOPOe BHIpajKeHHEe, W 6r0 3HANEBHE — aToM A —
BHIBOTATCA HA Nedars; F-rouka ¢ymkmum AMONG ymEmurto:maercs.
Ilpm BuumCIeEAE TpeThero BEIPAKeHHsA NPOrpPaMME! BHIpafaThiBaeTcs
HeycIleX, ¢ KOTOPEIM CBA3KIBaeTcs coobmeHme 7; 8TOT Heycmex 6io-
KHpyeTcd, T. e. OH He BHIBEHIBAET HEKAKOTO BOZBPATA IPOTPAMMEL na—
3af, 1 nevatawrcg caoBo —HEVCIIEX = u artom 7.
Temeps paccMOTPEM, KaK CBA3aHBI Memgy coboit pessmM BoaBpa-
TOB W MeXaHH3M COIOCTABICHMH.
Ilpeswme Bcero oTMeTmM, 9TO, HECMOTPA ‘Ha BHEIIHEE CXOMCTBO,
D60 MOAXOAAMAX CErMEHTOB IS CerMEHTHHX 06pasmes m Heynaum
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COIOCTABJEHHEH He MMEIT HHKAKOTO OTHOIIeHHS K DasBHIKAM W He-
ycmexaMm pesKEMa B03BparToB. ComocraBileHme 06pasmoB M pPesHRUM BO3-
BpaToB JemaT Kak Obl B pasmbix miaockocrsx. Heynaumoe comocrasie-
HEe Kaxoro-mmbo anemenra ofpaspma-cmmcKa ¢ (PparMeHTOM aHAMH3H-
DPYeMOro. BEIDAKEHMS MOKeT BHI3BaTh BO3BPAT TOABKO K paHee
PACCMOTPeHHEIM CETMEHTHEIM BJIeMeHTaM 00pasma, HO HAKAK He BO3-
BpaT K pasBmiKkaM. IIpm Heycmexax sKe IOPOMCXORAT BO3BpAT K pPas-
BHJIKAM, HO He K CeTMeHTHHIM dJeMeHTaM o0pasmos.

- OrMeTEM TaxiKe, YTO €CIH BO BPEMS CONOCTABICHHA BEITHCIACT-
©s1 Raxkag-tubo dopma (oGpagem, aBismmuiics obpamendeM K (PyHK-
II¥, AIM aPTYMEHT COMOCTABATRNSA), TO IO OKOHYAHMN €6 BHIACICHHS
Bce F-Toukm BHYTpDE Hee 00s3aTelbHO YHWYTOKAIOTCA, T. €. 3TA
Jopma Kar 6n1 oxpy:xaercs Pymrmueidr STRG. Hampmmep, mpm como-
CTaBIEHAR i . .

[IS [AMONG (A B C)] X] -

¢$yskmuas AMONG Bmpaaer sHauemme A, mocoe wero ee F-rouxa
yamaToskaerca. Ilockoapky F-TOUYKEM MoOryT CTaBUTh JUME (YHKIHAH,
#0 ® ux F-TOYKH, KAK MBI BHAEM, YHHUTOMKAIOTCA, TO NMOABJEHHEe NPH
«COMOCTAaBIeHAN JI000r0 Heycmexa BefeT K IPeKPAIleHHIO COIOCTAaBIIe-
HUS ¥ BO3BPATy OPOTPAMMBI K DasBHIKe, KoTopas OHuIa ompefiexena
JI0 HAaUaJa COMOCTARNEHHA, B oTOM clIywae CONOCTABIGHUE He ABIACTCA
HE Hey[NAUHGIM, BN YNAYEEIM, €ro HCXO[ HeOIpeseideH. HampmMep,.
BEIPAKOHHE

[IS ([AMONG (A B)] [FAIL]) (A C)]

HeyCIeIIHO, a TOTOMYy W He HMeeT 3HaueHHs. Ilo Toff e TpHYEHe -
sayTpy QyHEnmE IS HEkorga He ocraerTcs F-Toger, mOITOMY HHKA-
KOt Heyclex He MOeT 3aCTABHTHE ee Boaoﬁnoxmn cBoro paGory.
B cBs3U ¢ 9THM BHIYACIeHHE BHIPaIRERH

[COND ([IS [AMONG (A B)] A] [FAIL]) (T ]

HeyCHeIHo.

‘Y1, HAKOHeI, OTMETHM, YTO 0606 WBMEHEHME BHAYCHWH IEPeMEH-
“HBIX 06pasma CONPOBOMIAETCA 3aIMOMEHHAHWEM OODATHEIX ONEpPATOPOE.
O6parHEe ONEPATOPH MOTYT HOABIATHCA H LNPU BHYACICHAN (QYHK-
nmit, ofpamenme K KOTOPHIM mMeercsi B- o0pasme. Vimenro arm oGpar-
Hble ONEPATOPH M YHAITOKAKT noGoumsie 2PQERTH COMOCTABICHHA
Kar B cJlyuae ero HeyMATHOTO ‘HCXOfNA, TAR M IIPH "PaCTPOCTpAHeHER
Heycuexa.

HanmpuMep, npn HAYANBHEIX 3HAYeHAAX A ® 6 y - IepeMeHHHIX
X m Y comocraBlieHHe

[IS (1»X [ADDY Y] (D) (472 9)] -

OCYIIeCTBIACTCH _cremylomuM obpasoM. Bmawame ofpasmy !#X cra-
BHTCA B COOTBETCTBHO. IIyCTOA CeIMeHT, IpPH 3ToM IepeMeEHags X
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-iecce COmOCTaBIEeHHA, COXPAHATCA.

m;nyqaeT 8HaveHHe ()M HONYTHO 3aMOMEHAETCA OGpPATHEL ouepaTop
[SET X A]. Hanee Bmamciasercs ¢ymrmus ADDI: smauemme mepe-
MeHHOA Y yBenmumBaercs Ha 1 M BamOMEHAeTCA 0oGpaTHLIH omeparop
[SET Y 6], mocae wero smauemme (hymKmmE— Imcio J — tpaBEHBa-

eTCA ¢ TepPBHIM 3JIEeMeHTOM AHANEBHPYEMOIO0 COMCKA. OHE He PaBHHL,

TOSTOMY NPOKMCXORAT BO3BpaT K 06pasmy !«X m msmemsmercs como-
CTAaBIAEMBIA C HAM cerMeHT. IIpH PTOM BO3BpaTe BEINONHSAIOTCA BCE

"ofpaTHble OmEPATOPHl, MOABMBIIMECH WOCHe TOr0, KaK s RAHHOTO

CerMeHTHOr0 06pasnma 6min BeIGpam mycroit cerment, ClIeoBATelBHO,
y mepeMenmoir Y Gyner 'BOCCTAHOBIEHO 3HAUEHHe 6, 4 y mepeMeHHOR
X —smavenme A. Temeps' o6pasmy .|«X CTaBATCH B COOTBETCTBHO
CerMeHT M3 ORHOTO 9JIeMeHTa 4; mepeMeHHas X HoJydYaeT 3HAYEHHE
(4), m BHOBH 3amoMmmaercs ofparmmiii omeparop [SET X A]l. HNanee
BHOBb BHuECAsAerca (pymxmus ADDI: mepememmoit Y mpmcBamBaercs
3HAYeHHe 7 W 3AMOMUHAETCH obpararii oneparop [SET Y 6]. Ha aTOT
Pa3 3Hadende (yHKOUWH PABEO OYePeJHOMY DIEMEHTY (umciy 7) ama-
IE3APYEMOT0 CHMCKA, MOITOMY CONOCTABICHHE CIICKOB YHAYHO 3aBep-
maerca. Takmm o6pasoM, pymrmums IS saKamumBaeT CBOWO pabory
co smaveHmeM T, NOABABIIWeCS NpPH ee BLIYACIEHEN OOpAaTHHIE
omepatopnt [SET X A] m [SET'Y 6] coxpamaorcs. Ecam satem B
mporpamme Gyfer BhpaGoTaH Heycmex, TO OPHE ero PAacIpPOCTDPAHEHHI
aTa ofpaTHEIe OIEPATOPH BOCCTAHOBAT HAYAJBHEE 3HAUCHMS mepe-
MenEHX X u Y, T. e. 3HaueHns A u 6. ’ '

Wrax, no6orsie adpderisl comocTaBmenms YHEYTOAOTCH TOJILKO
Gnarofapsi BEINONHEHHWIO O06GDATHEIX OIepPaTopOB, IOABUBIOIUXCA BO
Bpema comocraBienus. Ilostomy ecmm obparmslit omeparop He 3amo-
MEHAJICS, TO He Gyfer M OTMEHH: COOTBETCTBYIOIEro moGodmoro a-
¢erra. Hampumep, comocTaBienne

[IS [ET «X, [BE [PSET Y X]] [NUM]] A]

Hey/[ATHO, ONHAKO SHAYeHHe A, NONyYeHHOe IepeMeHHOX Y B upo-




TJIABA 4
BA3A TAHHBIX

4.1. OcHoBHBIE TORATHA

Mrorze cmcTeMsl HCKYCCTBEHHOTO MHTENIEKTA, HOLYYHB HA BXOAE
onzcaHde HEKOTODOH 3afaum, MOMKHEI HAHTH ee pemenwe. Hampi-
_Mep, cucTeMe MOeT GBLTh IpefyioieH HAGOD AKCHOM W IPABHN BEI-
BOJa, a OHAa MOKHA HAHTH JOKa3aTeNbCTBO HEKOTOPOH TeOpPEMEL.
Wnm, cranem, cucreme Moxier GHTH mPefAI0eHo copMETPOBATH MIAE
melicTBEA POGOTA MIA KOCTHKeHUs ' LOCTABJACHHON Nellx B 3afaHHOR
o6cTanOBKe. B ¢BSA3m ¢ 9TEM B ASHIKe IPOrPAMMUPOBAHMSA, IPeNHABHA-
UeHHOM [/ PeallM3anuy HOROGHBIX CHCTEM, OIKEK GHTH IpefycMoT-
peBBl yMOGHEIE CPefCTBA [ ONHCAHHS BCeX KOMIOHGHTOB 3aJadml
(AcXOmHO# cHUTyammm, MONYCTEMEIX IPABEA DEIIeHHA, TelH) . M AJA
Peal#3anui OPONEAYP HOMCKA PelieHWs 3afad. fIsbik misHep yIHTHI-
BaeT 3TH TPeGOBAHAA W HPEQCTABIAET CBOMM IIONB30BATENAM COOT-
BETCTBYIOINHe cpefcTBa. K HEMM, B 9aCTHOCTH, OTHOCHTCH 6a3a Jan-
| HYLT, TNPEHA3HAYEHHAS U ONHCAHWS HCXONHOE CHTYamUA W Tex
CATYanHH, KOTOPhle BOSHUKAIOT NIPH TOMCKE pemienus paccMarpuBae-
Moif 3amaym. - -

Bagoit pamHEIX B IIoHepe HaswiBaeTca maGop yreepiwdenuis.
YrBepmeEneM MosKeT GOhITs M000# COMCOK B KPYTIHX CKOGKAX:
CIOFCOK HA3HBAETCA YTBeP:KAeHHEM, €CIH OH BKIOUeH B 0asy Mam-
HEX. C KasKAEIM yTBeD:KEeHHEeM MOkeT OHITL CBA3AH CIHCOK CBOMRCTB.

Mexny yrBep:smeHEAMH 0Gashl JAHHHX He YCTAHABIMBAETCS HU-
KaKMX OTHONIeHWi, B YACTHOCTH He ONpeJeJieHO IOHATHE MecTa (aj-
peca, MHAEKCA) yTBeKOeHHA B (ase AamHEIX. I[oc'ryn K yTBepipe-
HEAM OCYIIeCTBISETCA TONBKO™ IO ACCONMATHBHOMY NPHHNALY — IO
ONHCAHWIO TPHIHAKOB HCKOMHEIX yTBEDMIeHWE.

B.xampoit misHepCKol mporpaMMe HCIONB3YeTCA CBOS 6asza JAH-
HBIX, KOTOpag B HAYale BHINONHEHAS LPOTPAMMHEL IycTa (IOBTOMY
3amONHATH ee 00Asama caMma nporpaMMa) a II0 OKOHYAHHH BHIIOJIHE-
HAS TPOTPaMMEI yxmqromae'rcn*)

*) Taxmm o6pasoM, misHepcKyw 6a3y MaEHEIX He crefyer pac-
' CMAaTPHBaTh KaK COBOKYOHOCTh NAHHEIX, XPAaHAMHIX BO BHelIHed ma-
Mard 3BM @ ROCTYOHHIX M8 DasHEIX IPOrPaMM, 4TO OGHIIHO IOApa-
8yMeBaeTcs B IPOTPAMMHDPOBAHEM IO TepMEHOM «0asa JaHHBIXY. .
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Jlna paGoral ¢ 6asoit MAaHHBIX HCHONB3YIOTCA CIEAYIOIHE Omepa-
fUA: 3aOECHh HOBHIX YTBeP/KAeHMA -B 0asy MNAHHEIX, BEIUePKABAHEE
yTBepKAeHnit u3 (assl NAHHHIX, HOHCK YTBEP:RAGHWH IO o6pasmy.

BrimonHeHnme Omepanuii 3aNUCE X BEIYePKABAHUA, A3MEHSAIOMUX
copepEaMoe GasEl AHHKIX, MOMKOT COIPOBOKAATHCSA BHIBOBOM OCOGHIX
TIpoNefyp — TaK HA3LIBAEMBIX 3aNNCHBAKNIAX ¥ BHYEPKUBAIOIMEX
TeopeM, Ha3HAUeHHE KOTOPHIX — KOHTDOJMPOBATE “H3MEHEHHS Gasnl
JIAHHEIX. JTH OpOmefypH WMerT 06pasmsl, B BEIHBAIOTCA Te M3 HHX,
00pa3nsl KOTOPEIX COOTBETCTBYIOT 3aNMCHIBAGMOMY HJIH BEI9eDKHBae-
MOMY yTBEDKIeHHIO. Honpo6noc'm BHI30BA TeOpeM 6yny'r paccMoTpe-
HHI B cJIeRylomed riase.

Onepanus momCKa mo 06pasiy HCIOMB3YETCS Mg AHANH3A cofep-
_sxuMoro 0assl JAHHBIX: 3a7aeTCA HBKOTOPHIA ofpasem, W HAXORUTCA
TO yTBepNeHHe, KOTOpOe eMy COOTBeTcTByer. Ilpm comocraBieRd:
ofpasma ¢ HaifileHHEIM yTBep:KAeHWeM DepeMehHele ofpasma moxyda-
.$0T COOTBETCTBYIOIIEE 3HAUCHHA, UTO JlaeT BO3MOKHOCTH ONPEAeNHTb,
-®aKoe HMEHHO yTBepskAeHume ObII0 HAKEHO..-

Bce aTH ONepanWid - BEIIONHAITCA B De:KHMe BOSBPATOB. Ecum
HOKOTOPOe YTBEPIKACHHE 6suto Bammcano B 0asy AamHBIX, HO B3aTeM
B mporpaMMe BOSHEMK HeYCIeX, TO 3TO y'rnepmnenne OGymeT ymajeHO
m3 0ashl MAHHBIX. AHAJOTHYHO paHee BEIYEPKHYTOe YTBePsK/eHHe
©fymer OpE Heycmexe BOCCTaHOBNeHO B Oase mammhix. Ilomck ske mo
ofpasny — 510 pasBAIKA B LpOrpaMMe, TaK Kak o0pasmy Momeer
coo-rné'rc'rnonau HECKONBKO yTBepskaenmit Gasst pammbx. IIpm momcke
CcHagaxa naxonmca TOJNLKO OJHO W3 HEX, HO €CIH B [AajJbHeHMeM
‘B TporpaMMe BOBHHKHET HeyCIeX, TO IOHCK BozoGmoBmTca m Oymer
HalifieHo ciepyiolee MOAXOMANIee yTBEPKICHNE.

Kasxmag w3 5THX OCHOBHEIX ONepanmii MMeeT HECKOIBKO MOAH-
duxanmit. Hanmpumep, BO3MOKHH TaKHe H3MeHeHHA 0asH [JAaHHEIX,
ROTOpEle He OTMEHAIOTCA NP HEyCIexe, AIE BO3MOKeH TAKO# HOHCK
10 06pasiy, KoTOpHIil He BO30OHOBIAETCA IPH HEyCHeEXe.

B nueHepcKEX mporpaMmax 0a3y MaHHEBIX MOJKHO HCUOIB30BATH
IopocTo KaK XDAHWIWILE, B KOTOPOe MOKHO 3alMCHIBAThH KAKYI0-TO

madopManuio, YAEPKABATh ee TaM CKOJXb YTORHO JOJIO, ONPEeReNATh,

9710 TaMm ceiiuac Haxomurcs, ¥ T. 4. OfgHako 6ada HAaHHEIX BBefeHa B
A3BIK ¢ mHOM Heapio, KHak yixe CKa3aHO, OHA NpeJHA3HATEHA NI
ommcaHEs Toi 0GCTaHOBKH, B KOTOpOi pemaeTcs 3ajgada, IIpepjo-
sKeHHaA TOJb3oBaTeNeM. HampwMep, mporpaMMa, IIAHAPYOMEAS [ei-
cTBEA po6oTa, MOMKHA EMeTH ONHCaHme (MOJENs) TOH Cpempl, B KO-

‘Topoii MelicTByeT POGOT, TONEKO TOTAA OHA . MOMEET UTO-TO nIaEEpo-"

BaTh. BoT TaKas MOJeEh W IPeJCTAaBIAETCH B BuAe O6asHl. JAHHEIX.

HKax mpasmio, ommcanyme X000H CHATyanZEm MOKHO IpPEICTaBHTh B
BHJe COBOKymHOCTM mOpocTeix ¢axtoB. Halipmmep, cHTyanuio, H30-
GpasKeHEYI0 Ha DHC. 5, MOMKHO ONMCATh ¢ IOMOMBI0 Clefylomux ¢ax-
T0B: R1 — aT0 KoMHara, BZ——:—)TO komMuara, D —aro pgBeps, D coe-
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nurger R1 m R2, pobGor maxomurca B R1,"A —ar0 ammr, A =maxo-
matea B R2. Ecam ymanocs TaK OpefiCTaBATh CHTYalHIo, TO Ramp;mu
daxr OMACHIBAETCA B BH[Ie OHOTO YTBEPK[EHHA. Basa ke paHREEIX,
KaKk COBOKYIHOCTh DTHX YTBepiHeHUii, GyAeT OMMCHIBATH CHTYAIHIO
B TENOM.,

Kaxmm 06pasoM MOKHO ONHCHIBATH (DaKTHI B BHAE yTBepiiae-
mpuii? Hukakumx orpaHWmYeHwit Ha 9TOT CUeT B fA3BIKe HET; eUNICTBCH-
Hoe TtpeboBaHme: YTBepiKHeHUs MOMKHEHL ObITh L-cmmckamu, [us
A3HIKa yTBepKAeHme — 9T0 mpocto coucok. Popmar ke sammen dax-
TOB, MX HHTEPIOPETANHI0 ONpefeideT caM Hoxb3oBarens. Hampmmep,

R1 R2

Puc. 5.

'

$axr «B sBIgerca NEDaMEAONl KPAcmOro NBeTa» MOMHO ONHCATH B
BAJle YTBEp)KAeHOSA (PYRAMID B IS RED) umam B BHfle yTBepHIe-
sua (COLOUR OF (PYRAMID B) IS RED), a moHO ommcath W B
Bufe ABYyx yrBep:pmenumid (PYRAMID B) m (COLOUR B RED).
U3 Bcex atmx popm sammem (aKToB OGHITHO HCIONL3YeTCHA Ipe-
AuKaTHAA dopma: :

(P ap az ... ak)

rge P —uMsa OTHOmEHAs, OomMCEIBaeMoro ¢axroM, a @; — Ha3BaHHA
00beKTOB, CBA3AHHHX STHM OTHONIeHEeM. B Taxo# opme ommoMecT-
Hele OTHOmMeHHs (cBoiicTBa) ommchiBalorca kak (ROOM R1) wuam
(INTEGER 5), aByxmecrEsie — Kak (AT ROBOT R1) mam (EQ X 5),
TpexmectHrie — Kak (CONNECTS D R1 R2) mam (BETWEEN A B C)
u 1. 8. Taxoro ¢gopmara MbI u GymeM DpHAepIKUBATHCA B HaXbHEH-
meM. Hampmmep, Mcmoxs3ys ero, CHTyamuio, u300pasKeHHYI0 Ha
pmc. 5, MOKHO Ommcath B Bhfe caefyiomero Halopa yTBep:KmeHmii:

(ROOM R1), (ROOM R2), (DOOR D), (BOX A),
(CONNECTS D R1 R2), (AT ROBOT R1), (AT A R2)

Kar yme 6b10 crasamo, ¢ ymepmneﬁnamn 0assl AMHEIX MOTYT
OBITH CBABAHEI CHHECKA CBOMcTB. B sTmx cmmckax ofsrMHO yKa3eBaer-
ca mEQopManma o caMEX yTBepMACHHAX WIH 0 Tex (akTax, 4T0 EME

. A3 ~
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ommchiBaloTes. Hampmmep, MOKHO BBecTH HEKOTODO® CBOMCTBO H
yBeImumBaTh €ro (IMCIOBOe) 3HAUeNHe Ha eMHAIY KasKAelid  pas,
KOTa mporpaMma HCIONB3YET yTBep:KNeHze; B KOHIE BHINOJHEHWS
fIpOTpPAMMEl II0 BTOMY CBOHCTBY MOHO Oynmer y3HEaTh, KaKWe yTBep- .
JKTeHmS MCIONB30BaMICs HamGonee acto. Mmm, HampuMep, ¢ yTBep-
sxperueM (BOX A), osHavaomum, qT0 A ABAsETCA AMUKOM, MOYKHO
¢BS3aTh CIMCOK CBOfICTB, YyKasap B HeM NONONHHTENLHYIO nadopma-
mEi 0 mpegMeTe A: UTO OH, CKa’KeM, KDacHOTO IBeTa, EMeeT $opmy
Kyba @ T. I

. Wrax, 6asa AaHEHIX OGLITHO HCIONE3YETCA KaK MOJENb TOr0 ME-
pa, B KOTOPOM IpOTpaMMa JOJKHA pemaTh 3ajatid. Ilpm TaxKoit
mHTephpeTammn 6assl JAHHKIX ONepanmd Haj Hell MOKHO TPaKTOBATH
crexyomuM 06pazoM. VsmeHeHmamu 6assl MAaHHEIX HMHTAPYIOTCHA
A3MONEeHUSA B 3TOM MHpe. Hanpumep, mepexofi poGora m3 xommatsl Ri.
B ®moMEaTy R2 mMmTUpyeTcs BHUCPKEBaHMeM YTBePKICHAA (AT
ROBOT R1) m sammcsio yrBepssmermst (AT ROBOT R2). Iouck sxe
mo 06pasmy MOMKHO HOEHMMATh Kak IPOBEPKY HCTAHHOCTH KAKMX-JH-
60 BHICKAa3bpIBAHMIA HIFX KAaK BHIABICHZE 00BeKTOB, HAXOAAMAXCA B
ompefeleHHEIX  OTHOIEHHSIX. Hampamep, = Douck 1no  obpasmy
(AT ROBOT R1) —aro mposepra, meficTBETeNBHO am pobor Haxo-
pares B komHarte R1, a momck mo ofpasmy (AT %X R2) —oaro Ha-
xoxfienne 00beKTa, PACIONOKEHHOTO B KOMHATe R2: npm comocras-
nemmm jamEOro obpasma ¢ yrsepimemmed (AT A R2) mepemeHHas
X momyuaer sHadeHEe A, UTO H SIBIAETCA OTBETOM.

B cuaemyrpomux naparpa(i)ax OmHCAaHH BCTPOCHHLIe (yHEKIHE

A3bIKA, IpelHA3HAYCHHEe A paGoTH ¢ 6a30i1 TaHHEIX.

4.2. 3amncp yTBepsKneHuil
OcHoBHOH (yEKOmeii, HCHONB3YyeMOi [Jf 3amHCH HOBHIX YTBEP-
mpeRni B 0asy-AaEHHX, ABIAETCA

®ymxmua ASSERT: [ASSERT asrf with? rec? else?],
FSUBR.

SmaveHmeM aprymenTa asrt JoiKenm ObTh L-cImCoK, KOTOPHIH Kak
yTBepiEeRme Gymer sammcan B 0a3y MaHHBIX. Apryment with 06sa-
3aH AMeTh BHJ .

(WITH ind, v; indy va.. inds v4), k=1,

rge ind; W vy — OpocThie (OPMEL, BHATCHUAMA indg MOKAH OBITH

_mpenTaduratopst INDy, a vi MOTYT HMeTh Ipow3BONLHEIE SHATCHAS

V;. BrolunmclieHme 9TOr0 apryMeHTa Jaer cmmcoK cBoiictB (IND¢—
Ha3BaHEA CBOMcTB, V;—uX gmadeHnA), KoOTOpeli Oymer CBsSaH C
BammCEIBaeMBIM yTBepikienmeM. Ecam mpm olpamenmm X pyrKIUER
ASSERT apryment with He 3ajaH, TO yTBepijenme He Gymer mMeTh
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CIHECKa CBO#CTB, WIM, ADYTHEMHA ClOBaMH, ¢ HEM Gymer cBasam myc-
TO CIHCOK CBOHCTSB.

ApryMeHT rec HA3hIBAeTCA PeKOMeHFaNuedl W YKAasBIBaeT, KaKWe
BANHCHIBAIOMEG TEODEME! ROUKHL GbITh BEIBBAHLL Mcnomaonanne
peroMeHganmii Gyfer 00BJACHEHO B TIaBe 5.

Apryment else momxern mMerh Bua (ELSE e?), 14e e — mpocras
dopma. OH ompegenser geiicrensa ¢ymknmm ASSERT B ToM ciyuae,
KOTZ[a eif He YHaeTcsA 3amHCATh yTBeppeHme B Ga3y mamHHEIX. OTCyT-
CTBHE apryMeHTa else SKBHBAJEHTHO 3agaHmio aprymeHta (ELSE ()),
a aprymenr (ELSE) paccMatpmBaeTcssi Kak COKpalieHEe OT
(ELSE [FAIL]).

Qyaroua ASSERT peiictByer caepylomum o6pasom. Cmazana
OHA BHIYHCIAAET APTyMeHT asri W, €CIH OH eCTh, apTyMeHT with,
a3aTeM mIpocMaTpumBaer Ga3y NaHHEIX, YTOGHL OmpejelnTh, HE 3all-
CaHO JHM TaM TaKoe e yTBep:KaeHume. Ecim sanncamo (mpm nioGoM
COHCKe CBOHCTB), Torxa (yHEKOWS HuYero He Hobaviser B 6asy gam-

"HBIX W BEITHCAAET JAIOb QopMy e m3 aprymenta else, Ho ecam
yTBepKeHAa B Gase JaHHARIX eme He ObLIO, TO ON0 BANHCHIBAETCH
Tyfa B ¢ HEM CBA3HIBAETCA CIHCOK CBOMCTB, IONYUYEHHBIA M3 apry-
MeHTA with. OXHOBPeMEHHO BalOMUHAETCA OOpPATHLIA omepaTop, Has-
HaUeHHe KOTODOrO — OTMEHHTh IpH HeyCmexe 9Ty 3amuch B 0asy
naEEHX. IIpm orcyrcremm pexoMemmamum rec ¢ymkmma ASSERT ma
3TOM H SaKaHIEBaeT CBOI paboTy; ee 3HAYEeHWE— 3AMACAHHOS
yrBepinenne. Ecim .jke apryMeHT rec 3agaH, TO OCYOIeCTBIAETCS
BLI30B  BANHCHIBAIOIIAX  TeOpeM: BEIYUCISIETCH BHIpasKCHAE
[DRAW a rec], rme @ —TONBKO YTO 3aNHCAHHOE _ yrBepikpenue
(cm. § 5.3). | .

Paccuo'rpnu HECKOJBKO HPEMEpOB. Hpennonomnm, 970 nepemen—
Haa X wmMmeer sHaueHEme B. Torma B pesynbraTe BHIYECICHHA

[ASSERT (SUBSET A X)] -

B Gasy mammmx Oymer sammcaHo yreepskpenme (SUBSET A B),-¢
KOTODHIM CBA3BIBAaeTCA HYCTOH COHCOK CBOficTB, 3Hauenme QYRK-
nnu — coucok (SUBSET A B). OpHako, ecim TaKoe YTBepiKuenme
yiKe mMedoch B Gase NaHHEIX, TO IOBTODHO OHO He 3aUHCEIBaeTCH;
B mamEoM ciywzae ¢ymenma ASSERT mpocro ®bipabaTsmBaer 3HAYe-
mme ().

‘Tlycrs mepemennaa AS mmeeT smHauemme (BOX A), a mepemen-
Hag Y — smazenne RED. Torpa mpm BeramcieHmm

[ASSERT .AS (WITH COLOUR .Y FORM CUBE)
(ELSE)]

B Gasy mamEuIX Oymer sammcamo yreepkmeEme (BOX A), ¢ KoTOpHIM
6ymer cBasamo ABa cBoficTBa: OfHO — ¢ HaszBammem COLOUR um 3mHa-
uenmeM RED, a mpyroe — ¢ HassammeM FORM = sHavemmeM CUBE,
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Ecim e Takoe yTBepAIeHWe yxe mnmenoch B Gase MNAHEEX, TO
sammch He IpomsBogmTCs, & BepalaThiBaeTcA HeyCHeX (coraacHO
aprymenty (ELSE)). :

Tleiicreme ¢ynrnmr ASSERT oTmenseTcs IPE Heycmexe. Ecam
3TO HEKeNaTelIbHO, TO ClefyeT HCIONH30BATH «BONHMKY 5TOH (yHK-
ud, KOTOPEIM ABIACTCH '

®ynxnua PASSERT: [PASSERT asri with? rec? else?],
FSUBR.

NagEas QYHKOEA BEIIHCIAETCA AHANOTATIHO ¢yaknur ASSERT 3a
OfHEM NCKIYeHmeM: oOpaTHE omepaTop 3fech He 3aNOMUHAETCA.

B s3biKe ecTh eme fBe (PYHKIHH, KOTGpble 3alMCHIBAIOT yTBEP-
wgenua B 6asy pmammbIX. OHE ~3aNHUCHIBAIOT cpasy IO HECKOJBKO
yTBepHennii, 9T0 y#oOHO JenaTh, HampuMep, HPE HAYATBHOM 33~
nosHeHnu Gashkl JAaHHEIX. ’

Oysriua DATA. Qﬁpamelme K Heil mMeeT CJHeAyOMUil BWM:
[DATA asrty asrty ... asrty], FSUBR, k=1

JleficTeme 9Toii yHKNUE SKBUBAJEHTHO BHIHCIEHHIO Bmpameanz'
[DO [PASSERT asrts] ... [PASSERT asrtx]]

Taxam obpaszom, Qynknus DATA mo. ogepenn BRIGHCAAET CBOH apry-
MeHTH I BANECHIBAGT EX 3HAYeHHs (KOTOPHe AOMKHE ORiTh L-cmme-
kaMn) B 6asy HaHHBIX KAK YTBeD)JEHHS, CBABHIBAT ¢ HEMH IyCTHIE!
CImCKE CBOiicTB. Ilpm oTOM 006paTHBIe ONEpPaTOPH HE 3aMOMHIIAITCA,
yiKe 3aIMUCAHOLIE YTBEPMIGNNA MOBTOPHO HC BaTMCHIBAIOTCH, HEKAKUE
TeopeMHl He BBIBBIBAIOTCA. .

Hampumep, 06asy MaHHEHIX, ONECHBANIIYI0 CHTYanmio, KOTOpas
n3o6pasena Ha PUC. 5, MOJKHO 3aMONHATE TaK:

[DATA (ROOM Rf) (ROOM R2) (DOOR D) (BOX A
(CONNECTS D R1 R2) (AT ROBOT R1) (AT A R2)]

Ecln OpefIoNoKATh, 4T0 B 06ase NMAaHHEIX B HACTOAIHA MOMEHT
3almcano TOABKO OXHO yTBepskpenne (B), Torga BEIYmCIeHNE

[DATA (A) (B) [FAIL] (C)]

6yneT TPOECXONUTEH CIeAYIOIMUM oGpazoM: (A) 3amuchiBaerca B Gasy
mammsix; (B) sammcamo me GyneT, Tak Kak OHO TaM yiKe eCTh; IIpH
BHIUMCAHAN TPETher0 apryMeHTa BHIpabaTeiBaeTcs Heycuex, MOITOMY
no aprymerta (C) geno He noiifier m om me Gymer sammcad. OTMeTHM,
9T0 BO3HAKIMIL HeycHex He OTMeHseT 3alHCh YTBEPKACHAA (A).

®yrxnuas DATA HCIONB3yeTCA B TeX CIydYaAx, KOrja ¢ 3amACHI-
BaeMHIMA YTBePKACHEAMHA CBASEIBAIOTCA IIyCTEHe CHOHECKH CBOHCTB.
Ecim e yTBep:KHeHAsA FOMKHH HMeTh HEOyCTHe CIACKHA CBOHCTB,
TOrga MCHOIB3YETCH
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®yaknna DB. K meit crenyer obpamaTnea Tax:

[DB asrt, pl; asrty ply ... asrt pl], *
FSUBR, k>=1.

9ra QyEROUA feficTByeT aHANOrHIEO ‘(I)ym{nun DATA, B0 ¢ sammcy-
BaeMBIMH yTBeD/KICHHAMH OHA CBASEIBAOT CIHCKH CBOMCTB, KOTODH
OUpeeNsIi0T apTyMeHTsl pl;. 3HATEHNeM Ka:AO0ro aprymenta pl; moa-
weH OnTh cumcok supa (IND, V, INDy V, ... IND, Vm), m =0,
rae IND; — masBanms cBoiicts, a V; — nx smagvenus.

Ecnum, BanpuMep, mepeMennas X HMeeT 3HAYCHHE (COLOUR RED),
TO B Pe3yJbTaTe BEIYACICHUS

[DB (BOX A) X (BOX B) () (BOX C) (X SIZE 5)]

B 0ady fammeIx GyayT sammcamsl yTBepiKmTeHTe (BOX A), ¢ roTOpEIM
CBA3EIBaeTCs cBoiicTBo COLOUR, mMeiomee smazemme RED, yrBep-
Aenre (BOX B) ¢ mycTEIM COACKOM CBofcTB M yrBepaerme (BOX C),
C KOTOpEIM CBs3bIBatoTca cBoifcTBO COLOUR co smavemmem RED m
cBoiictBo SIZE co smawemrem 5. Bmawemmem GyEknun oGBaABITETCA
SHAYeHHE ee IOCIENHEIr0 apryMeHTa.

4.3. Berueprkubanue ymépmnenm‘i

®yoxnua ERASE: [ERASE asrt test? rec? else?],
FSUBR.

Aprymentsl asrt, rec m else 3eCh Takue e, Kak W y ¢QyHKnIE
ASSERT (cm. § 4.2). Apryment test RolKen mMeTs BE]

(TEST indy paty indy paty ... ind, paty), k=1,

TAe ind; —npocTrie (hOPMEI, BHATEHHAMHE KOTODHIX OOM3AmE GHITH
npentuguraroper IND;, a pat; — mpoctsie oGpasms. dtoT apryMenT
HCIONb3yeTCA A HPOBOPKH CHOHCKA CBOHCTB YTBEPKAENHS, KOTODOe
TpeIoNaraeTca BHIEPKHYTh. JIaHHAA OPOBEPKA OCYIECTBIAETCA TaK
e, Kak ¥ B comocrasurene HAS (cM. § 2.6): smawemna ceoiicTs ¢ Ha-
spaEmaMa IND; comocTaBasoTcs ¢ obpasnaMn Rat;, M €CIA BCEe 9TH CO~
HOCTAaBIEHHASA YNIATHEL, TO CYMTAGTCS, YTO CIHHCOK CBOHCTB YIOBIETBO-
pser TEST-aprymenty. Ilpm OTCYTCTBEE JamHEOTO AQpPryMeHTa CIIHCOK
CBOMCTB He HpPOBepsETCH. .
Qyurnas ERASE BEMHCIsET apryMeHT asrf @ OTHICKHBAGT mony-
9IeHHOe yTBepikflendme B Gase mammnix. Eclm ero TamM Her WX ecau -
OHO eCTh, HO €r0 CLMCOK CBOHCTB He yAOBIETBODSIET TEST-aprymenry,
Torga 6asa [AHHBIX He H3MEHAETCH W e[AHCTBEHHOE, YTO Jejaer
OyHKIEsL,~— 3T0 BEIUECHzET dopmy m3 aprymenta else (cM. ommcamme
dynrmEn ASSERT). Ecim :me yrseppjenne 6riro B Gase HaHHEBIX
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W ero cmHCOX cBoitcTB yRoBiaerBopser TEST-aprymenty, Toria fanHOe
yTBep)ieARe BHYEPKEBAeTCA H3 0asbl JAHHEIX W HOOYTHO 3AIOMH-
HaeTcss OGpaTHHIN OmepaTop, KOTOPHIA Ip: Heycmexe BOCCTAHOBHT
910 yrBepiKAeHme B Gase mammeX. Ilp;m OTCYTCTBEM apryMeHTa rec

¢pysrnma ERASE ma aroM m 3axaHumBaeT cBolo pabory; ee sHade-

HEe — BHUYEPKHYTO® yTBepennme. ECIH sKe - peKOMEHJANHUA rec 3a-
[aHA, TO OCYIEeCTBIAETCH BHI30B BH[YEPKUBAIOIMAX TeOpeM: BEITHCIA-
erca Bupaskenne [CHANGE a rec], rae a — TOJBKO ITO BEITOPKHYTOE

_ yreepmpenme (cM. § 5.3).

®ysrnua PERASE: [PERASE asrt test?- rec? else?],
~ FSUBR.

910 — «poiimmky Pymxman ERASE, mpm BEumcIenn: KoToporo oGpar-
HEIl OMepaToOp He 3aMOMTHAGTCA.
PaccmoTpuM mpumepsl. IIpn BeramclenA:

[ERASE (AT ROBOT R1)]

u3 Gassr famEBIX Gyfler BEIYEPKHYTO yTBepI/eHie (AT ROBOT R1).
Ecnz sxe Takoro yTBepifenusa B (ase JAHHEIX He'r, ¢yarmEs mpo-
paGorTaeT Kak myCcTOI .omepaTop.

Ecnm mepememmas X mMeer smadenme (BOX C), To OpHE BhIYHC-
JeHAN

[ERASE X (TEST COLOUR [NON BLUE])
(ELSE [GO LT

#3 Gasel MAEHEIX ypansercs yreepskpeEme (BOX C), O ToXbKO mpH
yenosmnm, uro sHauenme csoiicrBa COLOUR y oeroro yrBepHIeHHA
oramaao o1 BLUE. Ecam 270 yciosme He BHIIIOJHEHO HJIM €CIHM TaKo-
ro yreepaenusa Boolme Her B Gase MaHHEIX, TO HAYEr0o He BEITEPKH-
BAETCA H OCYmECTBIAETCA HEePexoX mo Merke L. -

4.4, Touck mo oGpasmy

JlocTyn K yTBep:RAEEEAM 0a3H JAHHEIX OCYIIECTBIAET
Oynknua SEARCI: [SEARCH pat test?], FSUBR.

OGpasen; pat mommken Guith oGssarensmo L-cmmckom. Ilepemit apry-
merr ¢yEroum SEARCH MoskeT OmTh TaKKe .-IepeMeHHOH, 3Haye-
HAEM KOTOPO#l sBisgercs o0pasen-COHCOK, Torpa oToT ofpasem m mc-
NOJIB3yeTCA OPH IOUCKe. ADTyMeHT test — TaKoif ke, Kak ¥ y (QyHK-
mue ERASE (cum. § 4.3). ‘

@®ynrnua SEARCH mpeskpme scero erasur F-Toury, a saTeM ocy-
IMeCTBAAET HOHCK YTBED:K[CHAS, COOTBETCTBYOINEero obpasmy pat.
Ecnn Takoe yTBep:JeHHe HAifeHO, TO IPOBEPAETCH, YHOBIETBODHET
am ero coucok cpoiicts TEST-apryMenTy (HpH OTCYTCTBHE 9TOrO
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apryMeHTa CUMCOK cBoficTB He mposepserca). Ecin me yhommersopser, )

Torga Qymrmus ymmurokaer moGoumsie BPPEKTHI ComOCTABICHEM
ofpasua pat ¢ 5TUM yTBEPKNEHENMEM W OTHICKHBAET B Gase mammbrx
Apyroe YTBeD):IEHHEE, COOTBETCTBYWOIee obpasmy pat. Korma Gymer
HalifleHO TONXOMAMEé YTBEDP)KACHHE ¢ TOAXONAMMAM CITHCKOM CBOHCTE,
dynknus ycmemmo 3aKOHYET CBOI PaloTy, BRIABAsA HTO YTBEDKTCHUS
B KadecTse cpoero 3HagvenusA. Ecam e B Gase mamEEIX BooGme mer
YTBeP;KIeHHH, COOTBETCTBYOIAX 00pasny pat, WIH eCIm TaKkme yT-
BeP/KACHUA €CTh, HO WX CINCKH CBOHCTB He ymosxerpopsior TEST-
aprymenty, To QyHKNEsa yHAuTOMAET cBO0 F-TOURy B BEIpaGaTLIBaeT
Heycmex ¢ coobmeruem SEARCH. :

" Hocme yomenraoro 3aBepuenns pa6orst gynxnun SEARCH B mpo-

’ rpaMMe MOKeT BO3HHKHYTH HEyCHeX, IO KOTOpOMY nponaoﬁne'r BO3B-

par K sroii dymrnmm. B rakoM ciyuae PyHKOouEA BO30GHOBIAET CBOIH
paboTy: 0OHA IPOCMATPHBAET OCTABHIYIOCHA 9YACTH Gas3H AAHHHX M IB-
TaeTCA HAalTH NpYroe MOAXONfAIee yTBepKaeHuWe, EClE Takoe yTBepK-
feEme Haiifieno, QyEKknuA BHOBL yCIeIIHO SaBepmaeT CBOI pAabOTY.

Ecnm sareM omare mpomsoiineT BosBpar mo meycmexy, To, pabora.

QyHKONE BO30GHOBATCA BHOBB, W T. .
Paccmorpmm mpmmeprt. IpemmomoskmM, wro Gasa HamEEIX Ghina
8alONIIeHA B Pe3yibTaTe BEIYACICHHS -

[DB (CTYIEHT VIBAHOB)
(DARYIIBTET MEXMAT KYPC 5)
(CTYIEHT IIETPOB)
(PAKVIBTET BME KYPC 4) )
(ACIUPAHT CEMEHOB) (®AKVJIBTET BMK)] -

Torga BEIYACHEHHE BEIPAsKEHHEA

[SEARCH (CTYAEHT #X)
(TEST KYPC #Y @®AKVYJIBTET [NON BMK])]

MOKeT IIPOMCXOAHUTH Ciefylomum ob6pasoM. Ilycts dbymxmma SEARCH
CHauana mHaxopur yreepikmenme (CTYIEHT ITETPOB), Torma mepe-
MeHHOR X mpucBamBaeTcs 3HAaYenme IIETPOB. Jlamee mpoBepsetcs
CIHCOK CBOHCTB 3TOF0 YTBEPNEHHA: OCYINECTBIAETCHA COMOCTABICHHE
sHaveHHA 4 cBoiicrBa KVPC ¢ o6pasmom +Y, KOTOpOe yXavHO, IOATO-
My nepeMennas Y momydaer sHawemme 4, a sareM smauenme BMK
csofictea MAKYJIBTET comocraBmzerca ¢ o6pasmom [NON BMK], mo
9T0 COHOCTABICHHE HEYNATHO, CremoBaTensHO, COMCOK CBOHCTB Haji-
ACHHOIO" yTBEPIKCHUSA He YNOBIETBOPHET TEST-aprymenty, moaromy
AAaHHOE YTBEPK[EHHEe (OTBEPraeTCsy, OPHACBAMBAHUA NEPEMEHHEIM X
7 Y orMmensioTcs, m ¢yrrnqua SEARCH Ipojioi;kaeT mOHCK B Oasze
Rammbix. Temeps Oma Haxomar yreepxgenne. (CTYIEHT UBAHOB)
 ybesxpmaercsa, uro ero CIOHMCOX CBOHCTB yHOBIETBOpAET TEST-apry-
Menry. IlostoMy ¢ymrmma YCHEIIHO B3aKaHYWBAeT CBOK paoTy co
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smauenmeM (CTYJEHT UBAHOB); mepemenHES X n Y mMe0T COOT-
percreenHo 3HaueHH IBAHOB = 5.

Buramcnerme [SEARCH (CTYJEHT «X)] Takike ycHemno, OfiHa-
Ko 3mech Heab3sd 3apaHee HPeJCKasaTh, KAKoe HMEHHO SHAYeHNE —
WBAHOB miz IIETPOB — momyumr mepeMerHasa X. Bce saBmCHT OT
toro, Karoe ma yreepmuenmix (CTYIEHT VBAHOB) maa (CTYQEHT
TIIETPOB) Gymer maiigeHo mepsbiM. B sisbike He uKcEpyeTCA MOPANOK
IpOCMOTpA yTBEpsKAeHME 6assl AHHBX, HO NIPEANONAraercd, 4T0 OH
OIIpefielIfAeTCA TPAHCIATOPOM ASHIKA H fleTePMHHAPOBAH (opm moTOp-
HOM BHIIOJNHGHAE HPOTPAMMEI yTBep:kfenus 6assl AaHHBIX IPOCMAT-
PHEBAIOTCH B TOM JKe HOPA/KE, ITO ¥ IPH HEPBOM BLIIONHEHHHM IPO-
rpaMMer). OTMETEM TAK:Ke, 9TO JBAKILI OfHO M TO JKe YTBOD:RJEHHE
ue paccMarpmpaercs (Qymkmmeit SEARCH m 4ro yTeepmpmenzs, 3a-
nucamHBle B 6asy NAHEHX TOCKe TOTO, KaK y)e IPOH3OMLIO ofparme-
e XK Pysxmmm SEARCH, elo IpE Bo300HOBIGHWM IONCKa He yiA-
THIBAIOTCH. .

Hpyrame mpEMepsI: ) = .4

[FIND ALL (X) .X [SEARCH (CTY/IEHT #X)]] -

(UBAHOB IIETPOB) ’ '

[SEARCH (Y CEMEHOB)] - (ACIHPAHT CEMEHOB),

. Y:= ACIINPAHT

[SEARCH (CTYAEHT []) (TEST RYPC 3)] — meycmex

[FIND ALL (X) X >

[SEARCH ([] #X) (TEST Q@AKRVIBLTET BMK)]] —
- (IIETPOB'CEMEHOB)

Boiumcienne IepBodl 3 3THX (QYHKIUI MOKHO TPAKTOBATH KAK
OOMCK BCOX JHI, 0 KOTOPHX B 0ase JAaHHEIX CKasaHo, YTO0 OHH CTY-
meHTH. Bo BTOpOM mpEmMepe ysHaeTcs, KeM smBasercs Cemenos. Tpe- -

- Tuit' IPEMep — 9TO TPOBEPKA, €CTh NH B Gase JAaHHHIX mE(OPMANAA
0 CTyAeHTaX TpeThero Kypca. B ueTBepTOM HmpmMepe HAXONATCA BCO
-JMOa, 0 KOTODHX M3BECTHO, 4TO OHE yuyatcs Ha ¢haxymnrere BME.

®ynrnua SEARCH{: [SEARCH{ pat test?], FSUBR.

Jra ¢ymrmma pmeiicrsyer amasormao ¢yExmum SEARCH, mo me cra-~
sur F-touxy, moostomy mpm meycmexe ymxmms SEARCH1 me Boso-
6moBnser c¢Bolo paGory. Ecam sra ¢(yHEKRmEa OfuHE pas HamIa HON-
Xofifliee yTBep:KJeHHe, TO HAKAKHe APYTHe YTBEDHKJEHHA €6 He LH-
TepecyoT. B ToM cryuae, Koraa )yHKOEA He HANnLIa HA OJHOIO IOJ-
XOAMEro yTBEDHNEeHHA, OHA BHIPAGATHIBAET HEyCmeX C COOOIeHEmEeM
SEARCH1. : :

IIpepmomoskmM, K HmpuMepy, 4T0 B (a3e NAaHHHIX BaNHMCAHEL YT-
Bepxgerus Buma (TOPOJI z), osmavalomiee, 9TO z — TOPOA, YTBEDK-
memma smpa !(IIOCEJIOK ), 03HayaloImee, 4T0 I — IOCEJOK, M YT-
Bep:rfenua Bupa (CTPAHA z y), osmavalomee, 40 & HaxXOA@mYCA B
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crpare y. Torja HafitTm BCe ropojla CTPAHEI YTOOMA MOMKHO € IO-
MOIbI0 BRIPAKEHHA /

[FIND ALL (X) .X [SEARCH (TOPOJ] +X)]
[SEARCH1 (CTPAHA .X YTONHA)]]

TlepBelii omepaTop 37ech HAXOfUT Ha3BaHMe Kakoro-imGo ropopa, a
BTOPOH omepaTop IpOBEpseT, PACHONOMKeH JH 3TOT TOpPo B CTpaHe
Vromua. Ecam me pacmonoskem, Torja ¢dyrkoms SEARCH1 srrpaGatst- .
BaeT HeYyCIEeX, I03TOMYy HA3BaHWE 3TOr0 TrOpOfa He 3alOMAHAETCA
¢ynxnueit FIND, B npoTHBHOM Ke ClIyJae — 3aHOMWHAETCH, IIOCIE
gero FIND BreipabareiBaeT HeycmexX. JTOT Heycmex He HROJKEH BO-
306HOBIATH paGoTy BTOpOTO OmepaTopa, TAK KaK 3apaHee H3BECTHO,
uro B 0ase JAHHBIX JUIA K&KAOT0 HACEIEHHOro IIYHKTA & HMeeTcs
ToaBKO OfHO yTBepkmenne supa (CTPAHA z YTOIIAA), m mexats
Ipyroe TaKoe jKe yTBep:KAeHHe OeccMpicaeHno. I103ToMy-To BO BTOPOM
omeparope ykasana (yernma SEARCH1, a me SEARCH. B mepsoM
JKe omeparope. mcmoxssoBaHa (pyEkmua SEARCH, mockonsky mpm He-
' ycmexe 9TOT OHmEpaTop MAOKEeH BOBOGHOBHTH CBOI paboTy H HaiTh
HAa3BaHHE APYTOro ropopa.

Eme opmoii (yHENmei, ocymecTBIAOMme# MOMCK yTBEP:KAeHWIt,
ABISACTCH

¢ynunnn CANDIDATES: [CANDIDATES pat type?], FSUBR.

Ha mepsriit apryMenT 9710 (yHROUE HAKIAJEIBAIOTCA Te K6 OTPaHH-
gemms, uyro u B pymrmum SEARCH, a ‘apryment type, KOTOpHI BH-
qUCAAeTCS, HoJsKen Otk mpocrtoit dopMmoit. Ecam apryMenta type HeT
HIm ecau ero smaueHmeM sBaserTca atroM ASSERT*), 10 ¢ymruma B -
KavecTBe CBOETO 3HAYEHUA BHIIAET CHOHECOK BCeX yTBepjenmit Gasn
' MAHHEIX, COOTBETCTBYIOIEX 0o0pasnqy paf, BMeCTe C MX CHHCKaMHE
cBoiicTE. BoaMOKHHI TpEMeED: !

[CANDIDATES (BOX X)] - ((BOXA) (SIZE 3)
(BOX B) () (BOX C) (SIZE 5 COLOUR RED)) -

Cnenyer otmerurs, uTo $ymxmua CANDIDATES me BHINONHSET
IOXHOT0 COMOCTaBIeHHs 00pasma pat ¢ yTBepEmermaMu. [exo B TOM,
“ITO TAKO® CONOCTABIGHHE MOMET MMeTh MOO0YHEe PHeKTH, moaTOMy
comocrasienwe o6pasna pat ¢ PA3HEIME yTBEDPKIEHUAMH ITPOHCXONIIO
Opt B pasEHIX ycunoBEsax. Hampmmep, ecam mepeMemHas X He mMema
SHAYEHHA, TO IOCIe comocTamlernma obpasma (BOX .X) ¢ mepsmim mop-
XORAIMEM yTBep#/ieENeM, cKaxkeM ¢ (BOX A), mepemennas X momyqm-
na Obl 3HaYendme A, mocie wero ofpaseln He COOTBETCTBOBAN Gl yixe
Bn yreepapenmio (BOX B), mm yreepsperumo (BOX C). Yro6rr He Ghi-

*) 0 z{eﬁcmnax $ysrour nmpm WX 3HAYEHHAX apryMeHTa
type cm. § 5.5, P By pry
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70 Taxmx HeHYRHEHX sPdexrTos, fanmas GYHKROEA OCYIIECTBIAET JHMIL
4aCTAYHOE COIOCTABICHHE, HPH KOTOPOM He BBRIYHCIATCA HHEKAKHAO
¢yHEKOEE m comocTaBuTeNm W3 o6pasnma pal, He YYHTHIBAIOTCA 3HAYe-
HES HAKAKAX DePeMEHHEIX 00pa3ma M HUKAKEM IepeMeHHHIM HHUYEro
He nmpucsamsaercs. IIpoBepsieTcsA AMIIB COOTBETCTBHE ATOMOB W JUIAH
L-cnmckoB ¢ BepXHero ypoBHa o0pasma patf. Hampmmep, mpm TaxoM
wacTmIROM comocrapiermn obpasen (ON [BLOCK] .X) coorsercTByer
yreepsgernio (ON BLOCK TABLE) mam yrsepspemmio (ON PRISM
CUBE), HOo He cooTBeTcTByeT yrBepmeEmaM (ABOVE BLOCK
TABLE) m (ON PRISM), a ofpasen (NOT (IS MAN #X)) coorser-
crayer - (NOT (AT A R1)) m me coorBercrayer (NOT WOMAN).
VTBep:K/{eHAS, KOTOPEIE COOTBEeTCTBYIOT 00pasmy paf OpE 5TOM dac-
THYHOM COLIOCTABICHAH, ABIAIOTCS KAHAUAATAME HA yAauHOe IOJIHOS
COIOCTaBNEHAe ¢ NAHHLIM 06DA3IOM, M HMEHHO CIUCOK TAKHX YTBEpiK=
JeHEH W BHaeTcsa B KawecTse sHavemmsa Qynxmam CANDIDATES.

Hamnas QyHEKOUA ECHONB3YETCA B TEX CIyYasx, Korga TpeGyerca
OIPEeTh ONEpamuio MOHMCKA mo o0pasmy, OTIMYHYI0 OT TOH, uTo
peanusyerca Qyrknmeit SEARCH. HampuMmep, MOKHO ClIeyromuM 06-
pasom onpemeants (ymrmumio SEEK, koropas AeiicTByer amanormamHQ
¢ysxnur SEARCH (Ge3s TEST-aprymeara), HO B0300HOBJIAET CBOI pa-
GoTy TOMBKO TIPH HeycIexe, ¢ KOTODEIM CBA3aHO coobmerme REPEATY

[DEFINE SEEK (LAMBDA («P-) [PROG (LA~ A= PL-) .
: [PSET LA~ [CANDIDATES .P-]] -
A [ALT () [COND ([EQ [MESS] REPEAT] [GO A])
(T [FAIL [MESS]])]]
B [COND ([EMPTY .LA-] [FAIL SEEK])]
[PERM [IS (#A- #PL~ l+LA-) .LA-]]
[COND ([IS [PAT .P-] .A-] .A")
(T [GO B)IDI

4.5, prmé omepanun

Cne,qylonme TPH Bc'rpoenme (I)ynmmn ocymecwnmo'r onepamun
HAj| CHHCKAMH CBOIiCTB YTBEDIK/CHHI, ,

@®yaxgna GETA: [GETA asrt ind?], SUBR.

9ta QymKnusa peiicTeyer amamormyno @yEkomam GET (cM. § 1.17), mO -

0 OTHOMIEHHI0 K CHUCKY CBOMCTB yTBep/KIEHHS, COBOANAIOMIEro ~ €O
sHaveHHeM aprymenta asrf, Taxmm ofpasoM, ¢yExmms GETA B Ra
9ecTBe CBOETr0 3HAYEHHS BHNAGT BeCh CIHCOK CBOHCTB BTOIO yTBEDK-
memns, ecnu mpu obpamennn K Hefl He 3afjaE BTOpO# apryMemt, amGo

. BBIJaeT 3HaYeHHE TOJIBKO ONHOFO cBoficTBA — TOT0, 9be HA3BAHHE YKa-

3aHo apryMentoM ind. Ecnm B 6ase JaHHHIX HeT HYKHOTO YTBEDKe-
Hrd, QyEKmEA BrpaGareiBaer Heycmex ¢ cooGmenmeMm GETA,
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HaopmMep, ecim sHadeHmeM mepeMeHHoii X sBifieTcda CIIHCOR
(APKA C A B), 10 mocie BRHIIOIHEHHUS

[ASSERT .X
(WITH CBEPXY C CJIEBA A CIIPABA B)]

aMeeM

[GETA X CJIEBA] — A
[GETA (APKA C A B) CHH3Y] - () 4
[GETA X] — (CBEPXY C CJIEBA A CIIPABA B) ;

Oynruug PUTA: [PUTAeasrt ind v], SUBR.

Hlannana ¢ymxnms, ananormumas ¢yErmum PUT (cm. § 1.17), samera-
eT B CIIHCKe CBOICTB yTBep)KAeHHA, 3aJaHHOrO0 AaprymMesToM asri,
npesKHEe 3HAYGHME CBoiicTBa ¢ HazsammeM IND Ha HOBOE 3HAYCHHE
‘V. Tlonyrmo 3amoMmnaerca ofpaTHsiii omepaTop, KOTOpEIE mpHm pac-
NPOCTPAHEHNN HeyCmeXa BOCCTAHOBHT HpeKHEe B3HAYEHNE AAHHOTO
cBoiicTBa. Ecim Hy:KHOTO yTBep:sieHEs B 6a3e MAHHEIX HeT, To PYHK-

Oua HEYETO He MeHSeT W BHIPAGATHIBAET HEYCHeX cooﬁmeﬂneu
PUTA. Ilpumep: _

[DO [PUTA X CBEPXY D] [GETA X]]  — -
(CBEPXY D CJIEBA A CIIPABA B)

®ynxgus PPUTA:  [PPUTA asrt ind v], SUBR.

970 — «goitanky Qymxnum PUTA, npE BHIDONHEHHE KOTOPOro 06-
paTHHIA omepaTop He 3aHOMUHAETCS.

. Cuepyomas QyHKIUA BCIONB3YETCA B TeX CIydafx, KOMfa H:KHO
pacmevyaraTh COfEpREMOe BCeil (asH JaHHBIX.

®ynxqua DUMP:  [DUMP].

3BaveEreM (yHKOHE SBIAETCA I[el0e IHCIO0 — KOJHYECTBO yTBEPHJe-
-HUH, AMEIOMuXcA B HACTOAIAEA MoMeHT B 0ase mammsix. Hpome roro,
QYHKLUA BEHIBONWT HA IeYaTh B IOPAAKe BOSPACTaHWA HAAMH BCO YT~
BeprKkHenya 0a3sl JAEHKIX BMECTe ¢ HX CIMCKAMH CBO#CTB. Bo3MoHEbIH
BHJ MeYaTa:

(BJIOK A) (I[BET CHHUI ®OPMA KYE)

. (BIIOK B) (®OPMA KVB)
(BJIOK C) (®OPMA IIPU3MA IIBET BEJIBIN)
(OIIOPA B C) ()
(OTIOPA A C) ()
(APKA C A B) (CBEPXY C CJIEBA A CIIPABA B) _

Ecnm rosopurs Gonee Touwmo, To (pymEknus DUMP sammerreaer
YTBEDAICHEA E HX CINCKE CBONCTB B axTuBHEIA Qafin BoiBoma (cM.
§ 1.45). Ioaromy, memomnays 3Ty (YIKINIO, MOMKHO 3alHECATL TeKy-
myo 6asy JaHHHX B nexo'ropmn daiin, pacmonomenEsIt B0 BHEMHeX
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mamaru 9BM, uroGeI 3aTeM BOCHONL30BATHCA 3TOH 6aszoft MAHHKX B
KaKoli-ro fpyroii misEepcKoi mporpamme. OcymecTBATh TAKylo B3alHCh
B (aiin FILE moxuo, Bampumep, ¢ LHOMOIIbI0 cIeXyommeii (yHKIum:

[DEFINE STORE (LAMBDA (FILE) [PROG (AF)
[SET AF [ACTIVE PUT]]
[OPEN .FILE PUT] [ACTIVE .FILE PUT]
[DUMP] [PRINT END]
[CLOSE .FILE PUT] [ACTIVE .AF PUT]])]

Cunrrnisanme 6aser Rammbix m3 gaiina FILE MoHO ommcaTs B BH-
Re caepyomeil GyarmuUA:

[DEFINE RESTORE {LAMBDA (FILE) [PROG (AF A PL) -
[SET AF [ACTIVE GET]]
[OPEN .FILE GET] [ACTIVE .FILE GET]
[WHILE [NEQ [SET A [READ]] END]
[SET PL [READ]] [DB .A .PL]]
[CLOSE .FILE GET] [ACTIVE .AF GET]])]



TIABA S5
TEOPEMbBI |

5.1. OcHoBHBIE TMOHATHA

B A3sKaX DpOrpaMMUPOBAHEA MPOLEAYPH! 0GEITHO BEIBHIBAIOTCS JIO
AMeHH: B TeKCTe LIpPOTPAMMB! SIBHO YKa3bIBAeTCA MM IPOMEyPEl, KO-
Topas MOWKHA OHTh BHIONHEHA HA OUEPEHOM mare BHYACHCHNH,
B mioHepe TAK BHBHIBAIOTCH (YHKIME W COMOCTABHTENH. Ho B misHe-
pe BOBMOKeH X WHOH CcII0CO0 BEI30BA — 681306 N0 o6pasyy, OpH KO-
TOPOM He YKasslBaeTcs, Kakas KOHKDETHO NPOLEAYpa RomKHA OBITH
BLIOJHEHA, a YKA3HIBAeTCs JWIIb CBOHCTBO, KOTOPEIM JOIKHA obna-
naTh BEIZpIBaeMas Impormenypa. T4K B ASHIKe BEIRIBAIOTCL Ipomeaypsl,
HasblBaeMEle Teopemamu. Kakpag TeopeMa KpoMe Tela HMeeT emle X
o6pasem, HCHOXB3YEeMEIH IPE €€ BHI30BE. BrI30B OPOHCXONUT TaK: B
mporpaMMe 3afiaeTcs HEKOTOPHIH obpasen; (GyseM HaseIBATH €ro BHI-
SHBAIEM) B CPefH CYIMECTBYOIEX TeOpeM peiGmpaerca Ta, wei
ofpager cOOTBETCTBYeT 5ToMy 00pasiy; NAHHAS TeOpeMa M BHILIBACT-
¢ — BEITACJSIETCA ee TEelo.

Taxoit «GeasIMAHHEEI» BH30B ABIAeTcsa Gomee rEOKAM, TeM BHI-
30B mo mMenu. Ilpm Bzose IO oGpasmy BsIGOp TeopeM OCYIIeCTBIS-
eTCS_BO BPEMs BEIYHCIGHWS HPOTPAMMBI, & He IpH HANHCAHUH ee. ITo-
3TOMY TEOPeMEI MOTYT GHITH oGABIEHE! K HpPOTrpaMMe II03}ke, MOTYT
GBITh fasKe HOCTPOEHH B IPOLECCe BEITHCIACHHS CaMoil IPOTPaMMEL,
H OpH OTOM TEKCT OCTANBHOH 9YACTH IPOTPAMMEL He JOMKeH Me-
HATECA., '

BrisoB TeopeM I0 00pasily COTETAeTCA C PEKUMOM BO3BDATOB, TAK
Kak BHBHBAlIEMy o6pasmy MOTyT COOTBETCTBOBATh o6pasmbl He-
CKOABKEX TeopeM. M3 Bcex oTEX TeopeM BHIGEpaeTca karas-HEGYAB
OfHA, E 0HA BHYECHACTCHA. ECIN ee BRIYECIeHEE YCIEIIHO, TO OCTANBL-
HEIG TeOPeMH He DAaCCMATPHBAIOTCH, W BHI30B IO 00pasmy ycmemmHo
3apepmaercsa. Ho eciu BHIYACICHEE TEOPEMH OKAa3ajoCch Heycmem-
HEIM, TO OHA (OTBEPraeTcd», W BEIBHIBAETCA APYras TeopeMa ¢ IOJ-
xonAmuM o6pasmoM. Ecim H OHa HEYCHIOIIHA, BHI3LIBAEGTCH TPETH
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TeopeMa H T. X. B Komme xommos nubo Gymer mafigema TeopeMa, BEI-
9ECIeHNe KOTOPOA ycIemno, X TOrKa BHI30B N0 0Gpasmy ycrmemew,
an6o 6ymer ycTaHOBIEHO, ITO BCe TeOpeMbl, 06paaEl KOTOPHIX COOT-
BeTCTBYIOT BHIBHIBalOIeMy o06pasmy, BHIpaGaTHIBAIOT Heycmex. B mo-
cileflHeM ciIydYae, KAXk B B ClIyJae, KOTAA TeopeM C MOAXOMAIMM 06-
pasnoM BooGme HeT, BEI30B IO 00pasiy CYMTAECTCA HEYCHENIHBIM.

Wcnons3oBaTh TeOpeMhl W ONMCARHHEIE CIOCOO0 WX BEI30BA MOMKHO
[0-PasHOMY, IO B A3HIK OHE BBEJGHEl DPajf; cnenym(n;eﬁ Tenn.

Hax yme ObUT0 CcKA3aHO, II9HED IpPeROCTABIAET CPECTBA MiA
ONACAHMA 33JaY, PeImeHde KOTOPHX JOJKHEI HAXONHTH CHCTEMHI WC-
KYCCTBEHHOTO WHTEJUIEKTAa, M CPEACTBA [IA Deand3anun mponenyp
momncka pemeHHA STHX 3afad. Hpome paccmorpemmo# B mpemsimymeit
rnape Gassl MAHHBIX, K TAKEM CPOCTBAM OTHOCATCH M TEOPEeMH, KO-
TOpHle HCIOML3YIOTCA [IA ONHCAHHA (IPABHI HTPHY B pemaemoit za- .
made, T. e. Tex oOmepaumil, KOTODEHe DPaspPemIeHO0 IPHMEHSTH npm pe-
OICHAW 337a9l: IPABHA JNOTHIECKOIO BHIBOTA, 9JIEMEHTAapHHX feii-
crBuif po6oTa, XOH0B B MIPOBHIX 33Jjavax, OPaBUJI HAXOMKNEHHSI OTBE-
TOB Ha Ipocreifmme Bompocsl m T. m. Kasxmoe.Taxoe IPABHIO OMACEHI-
BAaeTCA B BHAe TeopeMbl, 06pasen KOTOPOi YKAaaHBAaeT, uTé MOMKHO
HOXYTMTbh B PesyisTaTe- NPUMEHEHNs NAHHOLO UPABHNA, & €€ Telo
ompefeNseT AEHCTBHA, KOTOPHIE ClEfyeT BHIIONHHTE A MONyYeHus
sroro pesymprara. Takum o6pasoM, o6pasem TeopeMsr ommcHBaeT Iens,
@ ee Teao — cmocof mocTakenms aTofl meam. Ecam Cpeil MOMONIb3ye-
MEIX omepanmuii ects TaKne, UPEMEHOHHE KOTOPHIX IPHABOJAT K OLIO-
My M TOMY e peayJbTaTy, TO OHH OINHCHIBAIOTCS TeOpeMaMu ¢ Ofd-
HaKOBEIME ofpasmaMm. DTH TeopeMst TOpeNyaral0T pasHEEe CHOCOGE!
ROCTAKEHNS OQHOM 7 TOif e menm. B .

IIpE TaKOM HCHONL30BAHEHE T€OpeM Mekb pemaeMoil sagaum Mo-
sieT GLITh OOMCAma B BHAE BEIBHIBAIOLIETO oGpasma, ¥ Torma pemenme
sajaum Oypmer HafiieHO aBroMaTHuecKH. B camom Aene, IpH BE30Be
TeopeM IO 3ToMy ofpasmy-memnm’ TPaHCIATOP ASHIKA TONEICKEBAET
TeopeMy, KOTopas CBOEM o0pasuoM «obemaers MONYYUTh HYMHBIH
peaynsraT. Telo TakOH TeopeMEI OmWHCEIBAaeT NTOPATM JOCTHMHEHUS
[eId, NMOS5TOMY, BEINONHAA €ro, TPAHCAATOD M HAXONHT pemenwne
safatx. Mosker, mpaBna, oKasaTecsa, urTo B Texyme# obcranoske mpey-
TOKEHHEIA TeOpPeMOit IYTh ZOCTWKeHHS memm He OPHBOAMT K ycHexy,
TOC/a TPAHCHATOP OTKABHIBAETCA OT JTOH TEOpeMH m OTHLICKHBaeT
ApPYTyio HORXORAMYM TeopeMy. Taxk, ommpasch ma HMEIOMIAECA Teo-
PeMEl U COYeTas BHB0B HO OGpPAsLy ¢ pemEMOM BO3BPaTOB, TpaHC-
JATOP ASHIKA ¥ OCYIECTRISET NOMCK peIIeHHms 3aJ1a49¥, ONMCAHHOI
TONHL30BATENEM.

He caenmyer, ommaxo, AYMaTh, 4TO NOWCK pemIeHAA Bafaqd 3a-
KI09aeTCA AMMb B BHBOpe opxmoif moxxonsameft Teopemsl. Kaxr mpa-
BANO, TEOPeMbl B CBOIO 0YEPeLb CTABAT Leld, I03TOMY WPH HOCTH-
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JKeHHM OfHOo# menm OGBIYHO BO3HMKAeT ILedas mepapxus mopmenei,
AJIA NOCTHKEHUA Ka’kKMod M3 KOTOPHIX TPAHCIATOP MONBICKHBAET CBOIO
MOAXOAAMmYI0 TeopeMy. Takoli MeXaHM3M JOCTH)KeHHS eJH NyTeM CBe-
JeHHS ee K IOJLeNAM OPUHATO HABHIBATH OeOYKTUSHLIM METAHUBMOM.

IlpomnmocTpupyeM crasaHHOe Ha mpocToM mpmMepe. IIpepmomo-
UM, 9TO Ha CTOJe HOoCTpoeHa Gamus m3 KyOmkoB. Ecam daxr «z ma-
XOAUTCA HA y» OPEfiCTABIAETCA YTBepKIeHTeM '

(ON z y), To curyamns, msobparkcHHag Ha
puc. 6, ommcriBaercA 6asoii JAAaHHEIX B3 Tpex A
yrBep:xpennii: (ON A B), (ON BC) = (ON B
C TABLE).

TIpemmonosxuM TaxsKe, TTO MOHATHE (BEIIIE»
OLpeJeNAeTCA Iepe3 MOHATHE (HAXONUTHCA HA» - [ —
CILeAYIOIMIM 00pasoM: o .

on(z, z) D above(z, z) . - Pac. 6,

on(z, y) A\ebove(y, z) D above(z, z)

IlepBoe m3 aTux mpepmoenmit MosKeT GHITH omMCAHO B BHA® 13-
HepcKoil TeopeMEr (HazoeM ee TH1) ¢ o6pa3moM: L

(ABOVE #X 7)

H TeJIOM H3 OJJHOI'0 onepa'ropa:’
[SEARCH (ON X .Z)]

OGpasen »Toii TEOpEMH YKA3HIBAeT, 4TQ C 60 IOMOIIBI0 MOMKHO MO~
KasaTh, UT0 HEKOTOpHE KyGur X pacmoio;keE BHIIE HEKOTOPOTO Ky-
Guxa Z, a ee Tea0 TOBOPHT, 9TO IS DTOTO ocTaTOYHO HalTH B Gasze
HAHHBIX YTBeP;KACHHE O TOM, 970 X HAXONUTCA HA Z.

Bropoe npepnoskenme MOKHO ommcaTs B BEje TeopeMs! (0GosHa~
‘umM ee TH2), xoropas mmeer amamormumsLi oGpaser;

(ABOVE #X «Z)

HO JIpyroe Teio:

[SEARCH (ON X #Y)]
[ACHIEVE (ABOVE .Y .Z)]

910 Texo mpepnaraeT WHOE CcImOCOD JOKa3aTeNbLCTBA TOTo, 4T0 X BHI
me Z: cHavana Hafo Haitm Tor KyOmK Y, Ha KoropoM Haxopdrca X,
a saTeM Hamo Aoxasarbyuro Y Berme Z. ACHIEVE — a1o BCTPOGHHASA
(QyBEKIHEA MISHEpPa, KOTOPaA OCYIIeCTBIAET BLIBOB TeopeM IO o0pasiy,
ABIAIMEMYCA ee apryMenToM. TakmM o6pasoM, Aas NOKA3aTelsCTBA
woro, uro Y BHme Z, IPeATaraeTcsa BEBBATh J0GYI0 TeopeMy, KOTopas
cBomM obpasmoM <«ofemaeTs 10 cpeaaTh (TaKoi TeopeMoil MoKeT
6rith-m cama teopema TH2), A ] N -
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Temeps TPERMOT0MKEM, YTO MB XOTHM ROKAasaTh, 4TO KyGur A
pacmonoxen Beime Kybmrxa C. Taxas meab 3ajaeTca BHIDAKeRAEM

[ACHIEVE (ABOVE A C)]

Ha sroM ommcamme Hallell 3afadyd 3aKaHYEBaeTcd. PemeHme jKe
ee Oynmer HalifeHo aBTOMATHIECKM B Dpe3yIpTaTe BEIYACICHHAA YKa-
samrOoro obpamenns k gyEkoum ACHIEVE, rxoropoe ocymecTBiasgerca
crenyomaM 06pasom.

®ysrnous ACHIEVE smisbiBaer mo6yio @3 TeopeM, 00pasnsl KOTO-
peIx coorsercTByloT obpasny (ABOVE A C). Taxmx Teopem pse: THY
u TH2. Ipegmonoxmm, 4o mepBoi BeI3BaHa Teopema THA1. Ilpm co-
nocTaBienad ee o0pasa ¢ BHSLIBAIOIAM o0pasmoM DepeMeHmag X
morydaer smauenme A, a mepeMenHas Z — 3mauenme C. Jlamee BLI-
9ECASAETCA TENO TeopeMsl, T. €. obpamenwme X ¢ysxomz SEARCH,
KOTOpas mbITaeTcA HaliTm B Gase mammmix yrBepsxpmemme (ON -A C).
Takoro yTBep:wREHAS TaM HeT, HOITOMY BHUHCIeHHe 3TOH (PyHKOHM
4, CIef0BaTeALHO, Tela TeopeMHl HeYCHeImHO. JTO O3HATaeT, UT0 XO-
T teopeMa TH1 m «ofemasa» poxasars, uro A Brmme G, BO Cfie-
naTh 70 OHA He cMmorna. Iloaromy ¢ymrmua ACHIEVE orkaseiBaet-
ca or Teopemsr TH1 m Temepsr BrramBaer Teopemy TH2. 3pech Tak-
JKe OpH comoc¢raBieHmE 00pasnoB mepeMeHHasg X HOXydYaeT 3HAYEHH®
A, a nepemenHag Z — 3Havenme C. Jlamee BHITUCIASETCA TENO Teope-
mu TH2. Crauana ¢ynxmaa SEARCH maxogmr B \Gase NaEHEIX yT-
sepsxnerne (ON A B), cooreeTcTBylomee ee oGpasmy (ON X
+Y), 7 Ipm 3TOM nepeMeHHOH Y mpmCBamBaeTcs sHavenme B. 3arem
¢ysrgua ACHIEVE craBHT menb: fokasaTh, yto B soime C. J{na aTo-
TO BHI3LIBAETCA TeopeMa, 00pasen KOTOPOH COOTBETCTBYeT o6pasmy
(ABOVE B C). IIpeamonoxuM, aro Bhi3BaHa Teopema TH1. Torpma ee
mepeMeEHEEIe X B Z HOJydYalOT cooTBeTcTBeHHO sHauenua B m C. Ha
9TOT pas BHIYACIeHWe Texa TeopeMmil THY ycumemno, Tak kKax B Gase
pmanEeIx ecth yreepipenue (ON B 'C). Ilooromy ycmemma H QyHEKOuEA
ACHIEVE, BrizBaBmas ee. Ilockonbky obpameBme K (Qynxnum
ACHIEVE — mocieiamii omepaTop B Telle TeopeMel TH2, To Ha aToM
ycmemHO 3aBepmiaeTcs BhUmcleHme Teopemil TH2 m BEMmMCIeHMe HC-
xoaHOro BhipaxeHms [ACHIEVE. (ABOVE A C)]. To, 9t0 BBIMmCIE-
Hze 5TOro BHIpaKeHHA FAKOHIMIOCH YCHEXOM, H 03HAUAeT, 4TO MOCTAB-
JeHHAs MMelb — J0Ka3aTs, 9To A Brme C,— mocTurEyTra. Ecim 6B BEI-

‘YACIeHEe ITOTO BLIPAMKEHWS OHIIO0 HeyCHEIIHBIM, TO 3TO 3HAYWIO OHI,

9TO BHICKAa3bIBaHMe «A BeiMe C» JI0MKHO WJIH, eCIE TOBOPHTH Goiee
OCTODOKHO, He[[OKasyeMo Hpm uMelomuxca daxrax (0ase gaHHEIX) T
MMeIOmMUXCsA IpaBmiax BeiBofa (Teopemax THY m TH2).
PacCMOTpeHHEI mpEMep IOKASHIBAET, WTO IPOrPAMMEDOBATH Ha
IJI3HEpe MOMKHO He TONBKO ONMCHIBAA QITOPHTM DeMIeHAS 3afavud,

HO M ONACEIBAA JIMIIb IIOCTAHOBKY 3ajjaud, B mociaegmeM Cclyvae -
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OTBETCTBEHHOCTh 3a HOHMCK €0 DPEIIeHHSA BO3NaraeTca Ha TPARCAATOP
A3pIKa. M ecim ora 3ajava MokeT GHITH pemeHa, TO TPamCAATOD B
KOHIe KOHOOB HalifeT pelleEMe. B 5TOM CMHICIe IIsHep MOMHO pac-
CMaTPHBATL He TOJNBKO KaK A3LIK IPOrpPaMMHDOBAHHA, HO H KaK CHC-
TEMy HCKYCCTBEHHOro MHTeMIeKTa. OfHAKO He CieXyeT yBIeKaTHCH
aBTOMATHYECKEM IIONCKOM pemeHHs 3ajad, DOCKOABKY OH OCYyIecT-
BIAETCA METO/[OM HOJHOr0 mepeGopa‘ M IIOTOMY WIOWCK pemeHHs
CTOKHEIX 33fiaT 3aHMMAET OYeHL MHOIO BPeMeHH. Bolee pasyMHHM
ABIAETCA CHOCO6 IPOrpaMMApPOBAHHA, TPH KOTOPOM IOAB30BATENH
yupasiuser paboToil AefyKTHBHOTO MeXaHH3MA. .

Ionraosatens o6xuEO0 3HaeT, Kaxme TEOPeMHl ABIAIOTCS HAUGO-
Jice - MOAXOAAMMAME NI JOCTIDKEHAS ONpefeleHHHIX Tellel, a Kaxme
TeOpeMsl, HAUPOTAB, B JAHHHIX KOHKPETHHIX YCIOBHAX IIe TIOROIAYT.
Hfas Toro urofE OH MOr mepefaBaThH TaK®me BHAHKS JeIYKTABHOMY
MEXanmsMy, A3EIK IPENIOCTABJAET IONB30BATEN0 BO3MOKHOCTH ABATH
Pexomendayuu OTHOCHTENLHO TOTO, KaKHe TCOPCMEI CJIeJIYCT (BHISHI~
BaTh, a KakWe HeT, B KaKOM OopsfiKe caefyer WX BH3bIBath., Hampm-
Mep, IIpX CIenyIomeM BHI30Be TeopeM IO olpasmy

[ACHIEVE (SUBSET A B) (USE TH5 [NON TH7])]

yKasana peKOMeHfanus (CIHCOK, namnar&mnﬁca ¢ USE), =xoropas
Tpebyer, 7r0GhI B TepBYI OYepedp Ghla BHIZBAHA Teopema TH5, a
©CIE OHA He HOXOHJET, TOrJA MOTYT OHITH BHI3BAHEL am106Hle - ApyTrEe
TeopeMsl, 00pasmsl KOTOPEIX COOTBETCTBYIOT BBISEIBAIOMeMY 00pasmy
(SUBSET A B), mo Tomsko me reopema TH7. Wnorpa peromenmamum,
KOTOphIe MONB30BATENb MOMET JATh NELYKTHBHOMY MeXaHH3MYy, 3aBH-
CAT OT TOT0, KaKafd KONKPETHasH 0GCTANOBKA CHIALHBASTCH mpu fo-
CTIVKeHNN IeIH, IOSTOMY B ILISHEpe OpelyCMOTPEHA BO3MOKHOCTE
ONPCRENCHAA DPEKOMCHEANKHE B OpONECCE BEITHCIOHI TIPOTPaMMET,
Paspemeno W m3MeHeNWe pamee NAHNHIX pEKOMeHjamui. B sarmxe
TaiKe OpefyCMOTPeHE! cmocobhl Gops6rl ¢ samuKnmBaHmAME npm jo-
CTIGKeENH Hemell. C mOMOmBIO BCex aTHX CpefiCTB IONB30BATEAh MO-
ReT HANpPAaBIATH PaboTy 'Ne[yKTHBHOrO MeXaHm3Ma B HY;KHOE pycio,
TOBHITATE €0 B(PPHEeRTHBEOCTS.

Kpome paccMorperEsIX Brime TeopeM, KOTOPHE NPEMEHSIOTCS npn
ROCTIKEHNE Neleil M HOTOMY HAsHIBAIOTCH yeseebiMu, B IIdHepe
EMEIOTCA TalkKe sanucslearwuyue u 6bluePELEAIOWUe TEOPEMBL. IT:
TEOPEMEI OIPEfeNAIOTCS, BHIBHIBAITCA M BETHGAAIOTCH Tak JKe, Kan
W NOeeBble TEOPEMHl; PAasiddYaTCs JIHIID CHTYanW#, B KOTOPHX OIX
BEISHIBAIOTCA. 3aACHIBANIINE TEOPEME! BHIBHIBAIOTCH TOTHA, KOrfa B
0asy NAHHEIX BANECHBAIOTCS YTBEPHEEHNA, COOTBETCTBYIOIHE UX 06-
PasmaM, a BEHIYEPKABANOINHE TEOPeME! — DX BHIYEPKUBAHEH W3 6asb
AAHHBIX yTBEP/KIEHNIl, COOTBeTCTBYIOMEX WX obpasnam. Hasmawenme
9TEX TEOPeM — KOHTPONMPOBATH H3MeHEHIT 6asel pammHX. OHRm
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MOTYT IIPOBEPATH ¢3aKOHHOCTEY (C TOYKM S3PeHHS YCIOBHE pemraeMoi
8a7aYM) HPOM3BOJUMEIX BaIMCEeHl W BHIYePKWBAHWE WM BHIIONHATH
COMyTCTBYIOINMEe HM HaMeHeHHs Gasu Aamnnlx, HampumMep, sammchIBa- .
foImaA TeopeMa ¢ oGpasmoM’

(X TIPOTAT #Y)

H TeJoM
[ERASE (X UMEET .Y)]

BeIssIBaeTcs TOrma, korma B 0ady MAHHRIX 3aIHCHIBAETCA YTBEPIKME-
HEe O TOM, yro Hekmit X mpoman meuro Y. JleficTBHe TEODPEeME! BaKII0-
9aeTcA B TOM, YTO OHA HONIYTHO C 9TOH BaNECHI0 BHYEPKEBAeT H3
6asH f[aEHHIX CTaBIIee Temeph JOKHHIM. YTBEP/KNEHEe O TOM; 4TO
sror X mmeer Y. .

HKak m.fpyrze mpomefypsl A3sIKa, TEOPEME HMEOT MMEHA, M JIiO-
Gyl TeopeMy MO)KHO BEI3BaThb N0 HMCHE (ODH 9TOM BEIBEIBAIOIHIl
obpaser; mrpaer poab (aKTmuecKoro mapaMerpa). OJHAKO B TAKEX
cryiasx Gomee yMecTHHIM GyneT mcmonb3oBaEme (YHKIEW, 8 He Teo-.

- _peM. KpoMe Toro, TeopeMEl, KaK M yTBEDHKJEHHA, MOTYT EMEThH CIHOC-

KH CBOWCTB, Ile YKA3HIBAIOTCA JONOIHUTENbHEIe CBONEHNSA 0 TEOPEMAX.

' MMena m cumckm CBOHCTB TeopeM HYKHH B OCHOBHOM AJs TOTO, ITO-

6H B PEKOMEHJANMAX MOKHO OBNIO CCHIIATHCS HA KOHKDETHEI® Teo-
PeMBl M YKasmIBAThH XapaKTepHCTAKA, KOTODHIe NOMKHEI MMETH BhI+
SLIBAEMEI@ TEOPEMEI, - - .

5.2. Onpenenenne TeopeM

B samxe mer BeTpoemHHX TeopeM. Jliobam Teopema, koropas Gy-
HeT HCIONL30BATHCA B HporpaMme, JOJMKHA OHTH ompemexeHa. [ia
STOr0 HYKHO, KaK W IPH OmMpefeieHAE (PyRKNEA m comocTaBmTenei,
of0paruThcs K BerpoeEHoil ¢ymsxmum DEFINE, xoropas B famBoM
ciyJae MOKET MMeTh TPE apryMeHTa: )

[DEFINE th de pl?].

Bnecs th o6osmazaer mAeHTHOHUKATOD, yKasHBaomuE aMA ompe-
melseMoit TeopeME. AprymeHT pl 3ajaeT COHCOK CBOMCTB [ JaH+
HOH TeOpeMEHI *); 9TOT &PryMeHT HO BEIUHC/AETCA H [OJIKeH HMOTh

BHET
(IND, V| IND, Vs we INDpV3), n>1

rge IND;— nassanme (mpentmdmrarop), a V;—smauvemme (;oGoe

*) DTOT CIHHCOK CBOHCTB HO HMEOT HHKAKOr0 OTHOMEHAS K CHHC~
Ky cBoiicTB mpeHTH(EKaTOpA th; 9T0 pa3sHbie CIHCKH CBOMCTB.
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BEIDAJKeHHME) i-TO cBoiictBa. Ecum apryment pl me samam, 1o ¢ Teope-
MOif CBABKIBAOTCA IYCTOH COECOK CBOHCTB. ’

Apryment de masmBaercs onpedeasrouum evlpajxenueM TEOpe-
MH ¥ JOJKeH HMeTh BuJ

(type (vi vy .. vm) pat e ey . €x), m=0, k> 1.

Comcor (vy vz ... V) — BTO ORUCAHUE AOKALbHELEL NEPeMEHNLIT Teo-
PeMHl, a IOCIeN0BATENBHOCT: NPOCTEIX (OPM ey — Teso TEODEMEHL.
Onmcamne JNOKANLHEIX IEPEMEHHLIX M TENO TEODEMHI — TOYHO TAKHe
sKe, Kak ¥ y ¢ymrmum PROG (cm. § 1.9). JTwo6as Teopema BLITHCAAGT-
ca Tax jke, kak Qymknua PROG, Ho BH3HBaeTcs He 10 EMEHH,
a mo ofpaamy. ‘

dneMenT pat—3gTo oOpaser TeopeMms. Om 0673aTelBHO NOMEH
6rite L-cmmckoM, He cofepiammM ofpameHmit $yaxouaM @ como-
CTaBUTENSIM, & TaKKe HEKAKAX CeTMeHTHHIX o0paamos. TakmM obpazoM,
9NeMeHTAMH QJTOTO CHHCKOBOrO 06pasma Moryr GHITB TONBKO ATOMEL,
mpocrsie 00pamieHHs K HePEeMeHELIM M KOHCTAHTAM M L-COHCKE ¢ Te-
Mz ixe orpammueHmAMu. IlonmoGmsle o6pasust Mer GymeM HasmiBats 7'-
obpasyanu. . T

dneMenT tYype ompejieNiAeT THI ONHACHBAGMOH TeOpeMHl W MOKeT
GriTh opnmM 3 caefyomux atomos: CONSEQ (ot cnosa consequent),
ANTEC (or antecedent) mrm ERASING. IIpg CONSEQ ompepensercs
meaeBas TEopeMa, npz  ANTEC — sanmcuiBalomad  Teopema, mpm
ERASING — BHUepKHBAOIIas TeopeMa.

PaccMOTpIM HECKONBKO IPEMEDOB:

[DEFINE TH5 :
- (CONSEQ (X) (ANIMAL £X
[SEARCH - (MONKEY .X)])
(DIFFICULTY EASY)]

3nech ompepeliiena -Ienesas TeopeMa ¢ mmenem THS, xoropas mmeer
OfHy JNoKadbHYlo mepeMenHyn X u ofpasem (ANIMAL #X). Teno
9TOH TEOPEMH COCTOHT W3 OXHOro omeparopa — ofpamenns K QyHK-
mur SEARCH. C TeopeMoit CBASHIBAGTCA CBONCTBO ¢ HA3BaHMEeM
DIFFICULTY n 3mauemmeM EASY: Conepsxartensno ary TeopeMy
MOKHO TPaKTOBATH TAK: eCHM HAZO NOKA3aTh, uTO X — KHABOTHO®,
TO ISl 9TOTO ROCTATOYHO IIOKA3aTh, UT0 X — 0Ge3bsHa. CaoiicTso e
TEOPeMELI MO(eT 03HA9aTh, 4TO CHAENATH BTO HeCIOMHO. )

[DEFINE TOE3JIKA (ANTEC (X Y 7)
(+X VEXAJ B #Y)
[SEARCH! (X HAXOIHTCA B «7)]
[ERASE (X HAXOJIUTCS B .7)]
[ASSERT (X HAXOJUTCSA B .Y)])]
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V aroit 3ammcrIBaIOmleidl TeopeMbl ¢ HMEHeM IIOE3/IKA Tpm mIOKaXb~
mex mepeMeREHX X, Y m Z. Ee obpasen — (#X YEXAJL B #Y),
a Texo ee COCTOHT U3 Tpex omepaTopos. G~ Teopemoil CBA3HIBAETCA
nycroi cmmcok cBoiicrs. Hak yoe 6LUI0 CKA3aHO, 3AMMCHIBAIOIIE
TeopeMEI BHIBHIBAIOTCA B TEX CIyJasxX, KOIAA B 6a3y NAHHBIX 3aMUCHI-
BAOTCA YTBEPIKAGHESA, COOTBETCTBYIOIMe KX obpasnaM. Teopema
TIOE3[IKA BrisniBaeTcs OPH 3aHECEHUH B Gasy mammEHX mEPOpMANEA
0 TOM, 4T0 HeKHmid X yexanq B HEKOTOpOe MeCTo Y. Teopema TpeGyer,
qro6H HOmyTHO H3 06asHl MAaHHHX OBUIO BEIYEPKHYTO YTBEPKJCHHE
0 Ipe;KHeM MEeCTOHAXOKJHHNH 9Toro X ¥ GHLIO 3amHCAHO yTBEDIKAe-
HHEe 0 TOM, 4T0 X HAXOXUTCA Temeph B Y.

[DEFINE BAHKPOT (ERASING (X) (BOTAT #X)
[ASSERT (BEZEH X)1)]

JlanHas BHYEPKEBAIOINAA TeOpeMa NpefHasnatena il BHI30BA B TeX
CIy9asx, KOrma W3 6asEl JAHHEIX BEIYEDKEBAETCA YTBEIKJCHEE O TOM,
aro mexro X Gorar. Teopema Tpefyer, WTo0H OJHOBPCMEHHO C BTHM
B 6asy JaEEHIX GBLIO 3amMCAHO YTBEPHJIEHHE O TOM, IT0 ITOT X Gepen.

5.3. Brizos TeopeM

TeopeME BHIBHIBAIOTCA HPH BEITACACHUE BCTPOCHILIX Pyuxnumit
ACHIEVE, DRAW u CHANGE. O6pamenas X 3TAM $yarOoEAM @ #X
JeRCTBHEA AHATOTMYHE], HO KQKAas M3 HEX BHI3EIBAGT TEOPEMBI TOIHKO
«cBoero» Tuma: (ymkmus ACHIEVE BbI3brBaeT I€eBEIe TEOPEMEI,
dyaxoua DRAW — sanmceIBalomue TEOPEMEL, a ¢ynxous CHANGE —
BEHUepKHEBafomuEe TeopeMbl. IT02TOMY MEXaHWSM BH30BA TEOPeM MLl
pacemorpuy Ha mpuMepe gymxnzz ACHIEVE. N '

@Oynkgua ACHIEVE: [ACHIEVE pat rec?], FSUBR.

9ra QYEKOEA BHIBEIBAET HENEBble TEOPeMEHl IO o6pasny pat COTIAcHO
PEeKOMeHJAAHN Tec.

ApryMenT pat ROWKeH OHITH T-06pasmoM WId .-IepeMeHHOH, 3HA-
wenmeM KoTopoit sBagercs T-oOpasem. PexoMempanusa ke rec NOJUKHA
6BiTh omHoi m3 caemylomumx (k.=0): -

(USE Ty T e rh)
(USE1 TL T2 e r,,)
(TRY Ty I3 .. rp;)
(FILTER 1)

DeMeHTHl PEKOMERTANAR — r; — AOMBKHEL GBITh IPOCTHIME 00pa3maMm,
a | —mpocroif ¢opmoit. OTcyrcTBEe pEKOMEHAAOWH SKBABAJIEHTHO
samarmio pexomenpanmm (USE); pexomemganmm (USE), (USE1) =
(TRY) paccmarpmBaorcs Kak coxpamerus or (USE []), (USEL [])
z (TRY []) cooTBercTBeHHO. '
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Jina KpaTKOCTH PeKOMeHJanmio, Haudmmaiomyics ¢ USE, Gymem
HasuiBarh USE-peroMempamuell, peKOMEHJANAN0, HAYKHAOINYIOCH ©
USE1, — USE1-pexoMennanueit m T, m.

Ecnn mpm obpamesmn k ¢ymrxnum ACHIEVE yrasama FILTER-
pexoMeEfanudA, T0 QYHKOHA HauWHAET CBOI PabOTy C TOTO, YTO BHI-
gmcaser dopMy ! m3 910l pexomempanmuu. 3EaveHHmeM NAHHON ¢op-
MH JO/KHA OHITH peKoMeHfamus, nawmpaomasca ¢ USE, USE! mim
TRY, ambo mycroit cmmcor (). Ilocnepmmit BapHWamT O3HAauaer, 9TO
TeopeMsl He FO/IKHBI BEIBEIBATHCA, IODTOMY (PYHKIUA Cpa3y 3aKaHdd-
Baer cBow paGory co smauemmem (). Jlpyrme smawemma oroif (hopMbL
OnpeNleNiII0T PeKOMEHJANWA, COTIACHO KOTOPHIM H OyAYT BHIBEIBATHCA
TeopeMsl. FILTER-pexoMenfanus IpeocTaBisgeT BO3MOKEOCTE CTPOUTEH
PeKOMEHJIAME B IPONECCe BHIIONHEHHs NIPOTPAMMEL, €CIW OHH He
OsUTE M3BECTHEI 3apaHee, IPH HAIMCAHMM NMPOrPaMMEL

IIpocvorp reopem. Ilocne BrrumCHeRmS FILTER-pekomenganum,
a ecim ee Her, T0 cpasy, ¢yEknua ACHIEVE crasur F-rouky m 3a-
TeM COCTABIET TAK HA3LIBAGMEIl cnucok eosmodcrocrell, B ROTOpPHIE
(8 mopaAAKe, OmpefeNseMOM pealm3anueit SI3BIKA) BaHOCHT MMeHa BCeX
HEeJeBBIX TEOPeM, ABIANIUXCA KAHTUAATAME 0a BHI30B OO o6pas-
oy pat. ’

TeopemMa ABIAGTCA KAHAMAATOM, ecIH ee o06pasen COOTBETCTBYeT
BHI3EIBAOMEMy 06pasIly B IPeANOJNOKEHHHN, YTO JIOGHM HmepeMeEHHM
73 oGomx aTEx 0GPasmOB BCEIKA €CTh COOTBETCTBEE W UTO MONCIHCKAM
¢ BepXHero ypoBHS 00pa3IOB COOTBETCTBYIOT JI06He HMOACHUCKE TOM
e JUIAHL, OPH TaKOM YACTHYHOM COIOCTABIGHUN HUKAKHEe HPHCBAH-
BaHMA TEPeMeHHEIM He OCYIIeCTBIAOTCA. B 5ToM cMpicie ofpaser
(AT .X (#Y 1)) coorsercrByer o6pasnmy (AT BOX #Z) mam o6pasmy
(P «W (2 4)), mo me coorBercryer ofpasmam (ON BOX «Z) m
(AT «W R1).

Comcok BOSMOKHOCTel OIpefeNser, KAKEE TEOPEMH B IPUHIAIG
Moryr GbiTe BEI3BaEH TO oGpasyy pat. Ho Bor xakwe ms mmx Reii-
CTBHTEJILHO GYXYT BHIBEIBATECA M B KAKOM IIOPSAKE, OLpeReNsAeT pe-
KOMeHJlamusA rec. JlAs 9TOro dIeMeHTH peKoMeHAanmm (oGpasmer ri)
OPOCMATPHBAIOTCS MOCIEAOBATENLHO CleBa HANPABO, W AAA KaKKOTO
H3 HOX BHIOIHAIOTCA CAERYIOmMue AefCTBHA. .

O6pasen r; mO oYepenm cOMOCTABISETCA ¢ HMEHAMM U3 CIECKA
Bo3MOHOCTeR. IloAuepKieM, 4T0 COMOCTABNEHME TPOU3BOMATCH WMEH-
HO ¢ mAeHTEQUKATOPAMA-HMEHAMN. EJIHCTBEHHOE ,HCKIIQYeRHe —
BCTPOeHHSIH comoctaBmTens TEST:

-

[TEST irndy pat .. inds paty], FSUBR, k> 1,

KOTODHIA JNeflCTBYeT aHamormumo comocTasmreyio HAS (cm. § 28),
HO mpoBepsieT He CHHCOK CBOMCTB HAeHTH(HKATOPA-EMEHH, a CIHCOK
CBOHCTB TEOPEMH! ¢ THM HMEHEM.
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Ectu HAMJIOCH EMS, COOTBETCTBYIONIee 0GDAsLy i, TO OHO YAa-
JIAeTCA HW3 COHCKA BO3MOJKHOCTEH, a TeopeMa ¢ STHM HMEHEM BHI3GI-
Baercsa. Ecim oHa He Dojomia (OPH IONHOM CONOCTABIGHAH ee
o0pasel; He COOTBETCTBYET BHI3EIBAOMeMYy o0pasmy HAX OKa3aloch
HEYCIeMHLIM BHYHCICHHe ee Tela), Torjxa noGoumsle sdperTsi como-
CTaBlIeHHA ee HMeHH ¢ o0pasmoM r; YHAUTOMKAIOTCH, TEOpeMa OTBep-
raeTcs W B CIHCKe BO3MOKHOCTeHl OTHICKABAGTCH ADYToe HMs, COOT-
BeTcTBylomee obpasmy r;. Horma sTor cmmcor GymeT IpoCMOTpeH IOM-
HOCTBHI0, DIEMEHT ri yMANdeTcd M3 POKOMEHJANWA rec M Teleph BCO
ONMCAHHEIE NEACTBEA IOBTOPAITCA N0 OTHOMEHMI0O K CIEAYIOMEMY
dMeMeHTY pexoMeHAanud. Ecnm B pexomenpanmu Goiabme Her wie-
MEHTOB, BEI30B TeOpeM IPeKPAMAeTCH.

Hockonsky wMsa BEI3BAHHON TeopeMHI yHAalnsgeTCA M3 CHHCKA BO3-

MOKHOCTeH, IOBTOPHO dTa TeopeMa yke He Gymer BHIBBIBAaThCH. Opma-
. KO 9TO He BCerfia YKOoGRO, WOSTOMY W3 OLECANTOTG BHINIC WPABHIA

CeMaHO MCKIIOYECHAE: €CIH r; — HECHTH(HAKATOD, T. 6. OH ABHO YKa-
SLIBaeT WMA TEOPEMEl, KOTODPYI0 POKOMCHJYETCA BLI3BAaTh, TO OTA
TeopeMa .(UpH YCHIOBHE, KOHEYHO, 4TO OHA IKeieBas) BEI3HIBAGTCS
B n060M_clITydae, ecTh ee HMA B COECKe BO3MOKHOCTeH WIH HeT.

IlpommmocTprpyeM mnpaBmimo mpocMOTpa TeopeM HAa MpEMEpe:

(USE TH6 .

[ET [NON TH1] [TEST CLASS A] *X]
TH9).

TlycTh WCXONHEIE CHECOK BO3MOMKHOCTeHR mmeer smy (TH1 TH2. TH5
TH6 TH9). BriGupaercss mepseiit 9neMenT pexomenganmm — TH6. Sror
aTOM yAAaNsAeTcs W3 CIHCKA BO3MOJKHOCTeH, W BEIBHIBAETCA TEopeMa
¢ umerem TH6. IIpepmono:xuM, uTo oHA He mojoma. Toraa paccMaT-

. PEBaeTCA CleRyIOmUA 9MeMEHT DPEeKOMEHAANEH — o0pameEne K COIO-

craBETeJi0 ET. OE 1m0 0OYepesu COHOCTABIAETCA € OCTABIIEMUCH
npeETEQEKATOpAMA H3 CHECKA Bo3MOKHOCTeH, EMy cooTBeTcTByeT
ama joboit, kpome THY, TeopeMs, y KOTOpO# CBOACTBO ¢ HasBammeM
CLASS mmeer 3magemme A; KpoMe TOrO, DD CONOCTABICHHE WM
TeopeMbl MPHCBANBAETCA MepeMeHHOR X, weM MOMKHO GymeT BOCIONB-
80BATECA B fampHeiimeM. IIycTh mepBHIM M3 TAKEX WMeH GBI WAeHTH-
duratop TH2. Torma sToT HAeOTHQHKATOP YAANAETCA N3 CIOACKA
BOBMOKHOCTEH, H 3aTeM BhI3EBaeTca Teopema TH2. Ecam  oma me
TOMOIIIa, TO OIpeJeNAeTCA [PYroe EMs, COOTBETCTBYIOMIeE CONOCTa-
suremo ET. Ecim 10, mampumep, THY, To BH3HBaeTcs Teopema ¢
9THM HMEHeM, & CaM0 MMA YAaNAeTcs U3 CIHCKA BO3MOMKHOCTEH, KO-
TopHIi Teneps mpuEmMaer ug (TH1 TH5). Ilpenmonoyxmm, ato m Teo-
peMa THY me mopomma. ITockomsky gus mamEOTO 9JIeMeHTa pEeKo-
MEHJIAIMA COHCOK BO3MOJKHOCTEH! TPOCMOTPEH HONHOCTEIO, Jajiee pac-
CMATPHBAETCA HOCHeNHEH BIeMeHT peKoMeHAanmu — THY. D10 — sBHO
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YKa3aHHOE MM TEODEMBE!, MOITOMY, XOTA TAKOTO WMEHH Yie HeT B
CIIACKe BO3MOKHOCTelH, TeopeMa TH9 Bce pasmo BhBEIBaeTca. Ecnm
OHA BHOBh HE IOJONLIA, BEI30B TeOpeM 3aBepmaerca. TeopeMHl e
TH1 r THS rar u me Gyayr BE3BamEL

OTMernM BaMHHIE CIyuail BH30BA TeopeM. Ecam mpu oGpamennn
K ¢yexgur ACHIEVE me 6muta YKasaHA DPEKOMEHJAMUA WIH eciId
6nta maHA PexoMeHfanua Ges ameMenTOB, THOA (USE), 10 BHIBH-
BaThCA GYAyT- BCe TEOPeMBI-KaHJUAaTHL B TOM HOPAAKE, B KOTOPOM
PACIONOKeHEl HX MMEHA B CHHECKe BOBMOMKHOCTEd, T. ©. B nmopsifike,
OUpefieAs1eMOM TPAHCIATOPOM SIBBIKA.

‘Boisos reopemsr. Paccmorpmy TeNepb, KaK OCYMECTBIACTCH BHI30B
BHIOPAaHHOR TeopeMEL.

Hpesxpe Bcero BBOmATCA OKANBHEIE nepeMeHHbIEe 3TOH TEopeMEL
Hexroropsie us mmx, cornacmo ONMCaHMIO0, HONYUAIOT HAYATLHEIC 3HAYG-
HILL, a mpyrae ocraiorcs Ges smavemma. [lanee OCYIIECTBIACTCS COMO-
CTabieHne BHI3LIBAlOero 06pasma ¢ oGpasmom TeopeMil. JleTass 5Toro
COMOCTABNeENs GYAyT PacCMOTDEHH ‘B § 54, a moka JMEMb 0TMETHM,
770 B BEIBIBAIOIEM 0Gpasme HcmOMB3yIOTCH IePeMeHHbIe, CYMeCcTBO-
BaBIMe N0 MOABNEHHS JOKAIBHEX MOPOMEHHBIX TeopeMsHl, a B oGpas-
Tile TeOpeMbl MCHOML3YIOTCH €0 JIOKAJbHEIE IepeMerHble (ROIMyCKaeT-

. CA TaKKe m HPHMGHBH.EQ BHEIIHUX IO OTHONICHMIO K TeopeMe mepe-

MenEsIX). EciE mammoe comocrasnemme HEyAaYHO, TO HA 9TOM BEHI30B
TEOPEMBI 3aBEPINAETCHA — TeOpeMa He TOROIIIA; €6 JIOKANBHE mepe-
MeHRble yEmuToKaorca. Ho ecim comocrasizemme YRa4HO, TOTHA BEI~
THCIACTCS TE0 TeOpeMEL JTO BHNMHMCIeHme HAUMHACTCHA HPHE Tex
SHAYCHUAX W OTPAHMYCHUAX Ha 3HageHUs . (cM. § 5.4) HepeMeHHEIX,
KOTODEIE OHM HOXYYWIN IPH COmOCTABNeHHH, B HAHHOM CiIyTae yc-
nex/HeycHOex BEI30BA TEOpeMbI 3aBHCHT OT TOr0, YCIeIDHO WMIH HOT
BEIIUCIICENE ee Teja. Ecam oo HEYCHEMHO, TO IPW PaCHpPOCTPaHEHHEM
Heycmexa GynmyT oTMemeHHI moGoumiie aderrer kax 0IepaTopoB Tena
TEOPEMEI, TaK H COmOCTABAEHHS ee o6pasna ¢ BH3HBaIEM oGpas-
moM. IIpm moGom mcxoge mo OKOHYAHAM BHYMCHGHAA TEXa TEOPEMH
60 MOKAIbHEIC MepeMeHHbIe YHEITOMRATCS,
Paccmorpum Caepyomnit mpasep. Ilycrs mpm BHYUCICHAR

[PROG ((Y 5) E) '
[ACHIEVE (BJIM3KO .Y 495 +E)]]
AnA BEIBOBa BLIOpaHA TEopeMa ¢ TAKEM ONpefieAI0MUM BEIPAKeHTEM:

(CONSEQ (X Y (EPS 0.1))
(BJIM3KO +X +Y .EPS)
[UNFALSE [LT [ABS [~ X .Y]] .EPS]])

Ilpu BEIB0Be oTO# TeOpeME Tpesiyie BCEro GYAYT BBENCHBI €@ JIOKAIb-
Hble mepemenmble: X m Y Ges sHavemnii, a EPS — co smagenmem 0.1,
(OrmeTmm, uro mepemenHaA Y M3 TOODEMH He HMeeT HEKAKOTO OT-
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Romerua K mepeMeRrnod Y m3 dyaxnuz PROG.) 3arTeM BHIOTHACTCH
comocTapNenne 0o6pasmoB, mpEYeM IepeMernnie Y ¥ E BHI3bIBaloImero
obpasma Gepyrcs m3 (yEKnEm PROG, a nop mepememmsMm X, Y m

"EPS ofpasma TeOPCME NOHAMAIOTCA €@ JOKAIbHE WepPEMCHHbIC.

ComocTaplieHEe yJagHO, OIPH 3TOM IepeMeHHaA E moayuaeT 3HATOHES
0.4, a MoxanpHEIe HepeMeHHHe X m Y TeOpeMsl — BHATIEHHSA 5 m4.95
coorBeTcTBeHHO. C DTEME 3HAYCHHAMN IepPeMeHHBIX W HAIAHAETCH
BHYACIeHHE Tela TeOpeMEl. BHIUACIEeRme YCHEIIHO, II03TOMY BHI30B
TeopeMsl 3aBepmaercs ycmexoM. Ee JOKajihHEI® MepeMeHHbIe YHHT-
roskarorcs, a 3a nepemenuoi E ¢ymrmmm PROG coxpamsercA 3HA-
gernme 0.1.

Ecnm 65 spauvenmeM mepemenmoii EPS 6ruro umemo 0.01, To como-

cTaBleHde o6pasnos TarKe OLLIO Ol YHAUHHIM (TONBKO HepeMeHHAA
E nonywmna Gut 3Hademme 0.01), HO BOT BHIYHCIEHHe TEJNA TEOPEMEI
OKazanoch Obl HeyCmeIIHHIM., PacnpocrpaEenme MOSABEBIIErocs IIpH
aroM Heycmexa (no F-roukm QyEKOUE ACHIEVE) mpmseno Om K
orMere moGouHBIX 3PPEeKTOB COMOCTABIEHHS, HOITOMY nepeMe}maﬂ
E cmoBa oxasajoch 06bi Ge3 3HaueHHA.

Tunu pexoMenfjanmii. BribpaBras Jia BbI30Ba TeopeMa, Kak Yixe
CKa3aHO, MOKeT He NOfoHTH mo AByM mpmumEaM: aAmGo ee obpaser
He COOTBETCTBYeT BHI3HIBalOIeMy 06pasmy, auGo COOTBETCTBHE MEMKKY
o0pasmaMm ecTh, HO IpPE BEIYHCIGHHE Tela TeOpeMhl BHPalaTHBaeICA
meycnex. B mepsoM cnyuae gyrxnus ACHIEVE npm mo6oit pexoMen-
nanum mepexojmtT K BrGopy cnexynomeit mopxopamedt Teopemsr. Ho
BO BTOPOM CaIy1uae, & TAKKE B CIydae YCIEIIHOTO BHYACICHHA Tejla
TeopeMsl fanbHeiimue pfefictBua ¢yEknmmuz ACHIEVE Basmear or
THOA AAHHOH efl pexoOMeHjamum.

Ectun gama USE:pexoMemjanuss W BHI30B OYepeNHON TEOPEMH 3a-
KON4WJICA HEeyCIexoM, TO 3TOT Heycmex Oymer «moiMany F-Toukof,
nocrapienmnoi Qynxiueit B mawame cBoedl paGoTel, mocie gero (PYHK-
IMs IepexOfuT K BLIGOpY caefyomei Teopemsi. Ecam mum ofiEa u3

" PEKOMEHJIOBANIILIX TEODEM He IMOJIONLIA, TOFAA BEI30B IO o0pasmy He-

yeoemen: ¢yrknms ACHIEVE ymmuromaer csoo F-Touxy m Bripa-
GarsiBaer meycmex ¢ coobmemmem ACHIEVE. Ho ecam BhYmcIeHme
BHIOpAHOM TeOpeMHl OKa3aJoCh yCHeMHEIM, Torga mpu USE-peromen-
JAOEE OCTANBHEIE TEODEMH He PACCMATPEBAIOTCHA, H (QYHKOUA ¢ ycme-
XoM 3araHguBaer cBOl0 paGory. Ee smaucmmeM o0BABIACTCA 3HAYCHHO

" (yCIIEIIHO#» TeOpPeMEL. -

Opmaro F-rouka, mocraBiemEas Qymxmmeir ACHIEVE, coxpana-
ercsa. ITooToMy ecam 3ateM B IPOrpaMMe BOSHHKHET HeyCIex, O KO-
TOPOMY mpom3oiieT Bo3BpaT K dT0i F-TouKe, To (yHKOEA Bo30GHOBHT

‘cBol0 pabory: Gymer Bri6pama CilefyoIjas PeKOMEHJOBAHHAA TEOpeMa

I T. A.— [0 HepBo¥ «ycmemHoily TeopeMH WM [0 HCYEPUAHHA pe-
KOMEHJALUN,
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USE1-pexoMenganusn ananormuBa USE-peKoMeHJamuE 3a ONHEM
ACKITIOYCHAEM: eCJIu HalifleHa «yCHemHAs» TeopeMa, TO IO OKOHYAHUHA
ee BHIYMCIEHHS YHAYTOMKAITCA BCe F-TOUKA BHYTPH DTOH TeOpeMEHI,
a Tarke F-trouka camoit ¢ymxkmmm ACHIEVE. IlooroMy mo Heycmexy
BBI30B TEOpPeM B [aHHOM cilyuae Bo300HOBNAThCA He Gyger.

O6e oTi perOMeHfanuE (KaK H OTCYTCTBHe PeKOMeNfanmi) meie-
co0o6pasHE] mpH BEI30BE HEJEBEIX TeOpPeM, TaK Kak [Jia JOCTHKENHs
LeaH BOOJHE FOCTATOYHO HANTH JMIIB OJHY IORXOAAMYIO TeopeMy.
Mosxer, IpaBAa, OKAsaThCs, UTO HalFeNHLIH CIIOCO6 JOCTMRENHA MENH
He YJOBIETBOPHTENEH IO KAKEM-1u60 IpmYmEaM (HampHEMep, H3-3a
HETO He yHaeTcs ROCTHYb Lienm Gonee BHICOKOro yposms). Torma B 3a-
BUCHMOCTM OT TOLO, HAaf0 HCKAaTh HOBBIH CIHOCOO ROCTHKEHMA IeNH
mnn mer, upmMenserca nuGo USE-, aunGo USE1-pexomenmpanms.

OpHako IpH BEI30Be 3aNUCHIBAIOINNX HIM BHYEPKEBAIOIIAX TeO-
peM TaxMe .peKOMEHAamum He OdYeHb yHOGHH. JleX0 B TOM, 4TO 9TH
TEOPeMBl KOHTPONAPYIOT H3MeHeHws B (ase HMAaHHEIX, IPHIEM KayKpoe
U3MEHEHWe MOKeT IIPOBEPATHCA NEeCKOABKHMHE TeopeMaMu. Ilosromy
BIOJIHE ©CTECTBOHHBLIM ABIAETCA TpeGoBamme, 4TOOH KajKioe H3Me-
HeHne 6a3e! JAaHHEIX IDROXOQWIO BCe 9TH IPOBEPKE M 4To0H BCe OHH
6s1mE ycmemnriMu. droMy Tpelosammoo yxosiersopser TRY-pexomen-
JlanusA, COrIAcIo KOTOPO# NOKHEI OBITH BEI3BAHEI BCe DPEKOMEHJOBAH-
Obie TCOPEME ¢ IOAXONAMEMHA 06pasOaME ¥ BEHYHCICHHE KAKHOH 3
HAX JOMHO GHITH ycmemHHM., TONBKO IpH STHX yCrOBEAX  BEI30B
TeopeM OyHeT CYHTATHCA YCIENTHBIM.

Bonee Touno, (JYHKIHWsA, BEIBHIBAIOINAS TeOpeMbl, meficTByeT mpm
TRY-pexoMenfanuy cirexyiomuM obpasom. Ecim ovepegHas srIfpaH-
HAag TeopeMa He IOAOIIA H3-3a TOro, 4To ee obpasem HE COOTBET-
CTByeT BhI3bIBaiomeMy o6pasmy, To (yHKOEA BeIGEpaeT ClexyoOMmy0
DEKOMEHJOBAHHYIO TeopeMy. Ecim ke comocraBienme o6pasmoB yaad-
HO, HO BEIYMCIeHHE TejJa TeOPEeMsI HEYCHemHO, TOTJa BEIPaboTamHBIH
Opy TOM Heycmex He «xoBaTCa» ¢ymrnumeid (mpm TRY-pexomempammu
¢ymrnua He ctaBAT F-TOYKY), OCTANbHEIE TEOPEME! He PaccMaTpHBa-
1ot B paboTa yHKOEA OKAHYIMBAETCS HeycmexXoM. B ciyuae ycmem-
HOTO BLIYHCACHHWA BHI3BAHHOH TeopeMs: Bce F-TouKkm BHYTpPH Hee
YENUTOKAITCH, IOCHe Iero BHBEBAETCH Clefylomas peKOMeHJOBaH-
Hasd TeopeMa. IIpn TRY-pexoMeHfamu® BEI30B TEOPEM CYATAETCA YC-
UeMIHBIM, TOJNBKO ecau QyHKnuA «Zo6panacsk» 0 KOHNA PeKOMeHANUH.
SuavenmeM yHKIEE B TaKOM CiIyuae ABIferca atoM T.

- Ilpumeprt mETEpUpeTanuy pexoMeHTAmMi:

(USE) ‘ — BHIBHIBATH MOGYI0 TeopeMy ¢ IIOAXONA-
muM o6pasmoM .J{0 mepBolt «ycumenrHOiy; .
(TRY) — BEI3HIBATH BCe TEOPEMEH C MOAXOTANIAME

ofpasmaMy, ¥ Kakmas H3 HAX JOMKHA
OHITBH yCHemoit; :
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(USE TH5 []) — BHI3BaTH B IepByIo ouepefs Teopemy THS,
- a BCIE OHA He HOMOHMAET, BLI3LIBATH JIIO-
- . 6ble JpyTme TEOPEeMH B IIPOM3BOILHOM
mopsAnKe;
(TRY . [TEST CLASS 5]) — Bce TeopeMsl 5-r0 Kiacca ¢ IOEXOAsA-
mumE 06pasHaME MOMKHH GHITH yCHmEm-
HEIMH.

®ynrmua DRAW: [DRAW pat rec?], FSUBR.

9r1a (ymEKNEA BHIBEIBAeT 3alUCHIBAIOIIME TeOpeMH Ho ofpasuy pat
cornacHO pexoMeHpamunm rec. MyEKOms peiicTByeT amanorudno ymnx-
nun ACHIEVE,

@Oyurnma CHANGE: [CHANGE pat rec?], FSUBR.

HMannas Qymenus, feiicteys amadoruuno Qyuxnnu ACHIEVE, sb-

'SHIBAET BEIYEPRUBAOIIHEe TeopeMsl mo 00pasnmy pal COIMACHO [EKo-

MeHJanuu rec.

5.4, Conocrasienne ofpasma ¢ 00pa3moM

Ilpu BH30Be TeopeM HO 0o0pasmy OCYIICCTBIAETCH COIOCTABICHHO
nByx oGpasnos. Hampumep, oGpasen (AT X #Y) Momer comocras-
narees ¢ obpasmomM (AT #Z (5 «W)). Taxoe comocraBiemse BO
MHOTOM OTJINYAaeTcsi OT CONOCTaBAeHEA 00pasma ¢ BEIPAJKEHHEM, H €ro
npasmiaa Oyayr oGBACHEHH! B 3ToM maparpade. '

ComocraBieHme ABYX NPOM3BOALHEIX 00pas3moB ABIAETCA aNropHT-
MHOYecKM HepaspemuMo#t mpobmemoit (xors GH IoToMy, 4TO ompefe-
JeHHE COOTBETCTBHSA MEMAY COIOCTABATENsAME — 9TO IpobieMa BKBH~
BAJIGHTHOCTH AATOPHTMOB), IOJTOMY. B IJIDHEpe Ha oGpasmEl, KOTOpEIE
COIIOCTABIAIOTCA APYT ¢ APYTOM, HAKIANHIBAIOTCA OTPAHMYCHHA: OHM

- He JOIKOBI COAeP/KaTh CeTMEHTHHIX 9JeMEHTOB ¥ o0pamenuit X QyHK-

nasaM ¥ comocTaBHTeNAM. JMemno mo oTo#l mpwmumme obpasmamm Teo-
peM ® BrI3bIBAIOIEME OOpasmamum MoryT ObIThb He mio0ple 06pasmsr,
a TONBKO 00pa3Isl C YKA3aHHGIMM OTPAHMYCHUAMEA; WX ME HA3BAIHA
T-o6pasmama.

B HEKOTOpHIX CIydYasx CONOCTABAeHME TaKkmX 06pasmoB CBONETCH
K 3HAKOMOMY HaM COINOCTaBIeHHIO ofpasma ¢ BrpakemmeM. Hampm-
Mep, mpm comocraBienmyt obpasmoB (ON «X TABLE) m (ON A .Y)
sumonasiorca comoctaBreEnss ON ¢ ON, «X ¢ A n TABLE ¢ .Y.
OnEaKo BOBMOKEH ¥ DA HOBHX CIydYaeB, KOIJa IepeMeHHEE CONO-
CTABNANTCA ¢ NEPEMEHHEIME WM CO CINCKAMH, COeP/KAI[UME Iepe-
MeHEEIe. IIpeskne 9eM cOpMyIEpOBaTH TOUHEIe IIPABHIA TAKHX COIO-
CTaBJleHN#, MPOMIMOCTPEPYEM 9TH HOBHIE CIy9al HA KOHKPETHEIX
IpuMepax. |
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Ecan npn ynazmom comocrasnenim o6pasma ¢ BEIpasKeHHeM BCO
IepeMeHHEe 00pasna- 06A3aTeNBHO NONYTIal0T BHAYGHAA, TO IPH COIO-
CTaBIeHUE JBYX 00pasmoB HEKOTODHIE HX NMepeMEHHEIE MOTYT OCTATh-
cs1 Ges smavenmmit. OfHako Ha GyQymme 3HAYEHHS TAKEX TlepeMeHHbIX
HAKIA[IEIBAIOTCA ONpefeleRHEe OrpaHAIeHNS,

Hanpmmep, comocrasmemrme ofpasma #X ¢ o6pasmom #Y cumra-
eTC YHAYHEIM, TAK KaK -TIeDeMeHHBIE COOTBETCTBYIOT €My YIOLHO,
HO ®M OffFa u3 mepeMeRHLIX X m Y He IONyZaeT 3HAYEHNS, PAK Kak
HEH3BECTHO, KaKOe 3HAYEHME MOKHO UM IPHCBOETE. B To e BpeMs
BIOIHe PA3yMHO moTpeGoBark, 9106H Gymymue sHAYeHHS STHX nmepe-
MEHHBIX COBIAJaid, 0O TONGKO IPH TAKOM YCIOBME MOYKHO CIHTATh,
aro obpasms X ®m Y coBmagalor. IlosToMy B pesynbrate como-
cTaBneHE #X ¢ #Y yCTAHABAMBAGTCH c&83b Mewady nepemenuvimuy X
2 Y. 970 o3EauaeT, 4TO ecIEm B NaXbLEEimmeM OHAa H3 HepeMeHHHIX
HONMYTAT KaKoe-1AGo 3HAYeHWE, TO ABTOMATHUCCKH TaKOe e BHATe-
HEe DONYIUT W Jpyras mepeMeHHad.

Hpepnonoxinm, wrto npn BEMWCICHAR BHDAKOHHA

[ACHIEVE (IITHIIA »Y)]

KOTOPO® MOKHO TPaKTOBaTh Kak TpeGoBamme mailTm Hexmit 0GBeKT,
ABIAIOMEACS NTHLel, BEH3EIBaeTCs CIERYIOMasA TeopeMa:

[DEFINE TH1 (CONSEQ (X) (NTHIIA «X)
[SEARCH (HIOMYTAH X)])] :

KOTOpas ompepfensieT, 9To di0boli monyrait sBamerca nraneit, IIpm co-
TIOCTABICHUN BHIBEIBAlomero ofpasma (IITHUI[A #Y) ¢ ofpasmom Teo-
pemst (IITHUITA «X) mepemermsiMm X n Y me NPACBAUBAIOTCA HAOKAKHE
SHAYEHHS, HO MEKy HEMH YCTAaHABJIEBAETCH CBH3b. Manee Brwmc-
JACTCA TEAO0 TeopeMsl — obpamenne K PyHERmERm SEARCH, =xoropas
Haxoput B Gase MAHHEIX, CKasKeM, yTBep)KAeHHe (IOTIYTAT KEIIA).
Mpu arom mepemenmas X Doxysaer smauenue HEIIA, xoropoe ofmo-
BPEMEHHO CTAHOBATCA W BHAYCHHEM HmepeMeHHOH Y. Buuircirenme teo-
PeMEl Ha 9TOM 3aKAHUMBAETCH, €0 JOKAJXBHAM nmepeMeHHas X JIEKBE-
AHDyeTcsd, mo3TOMy CBAshb X ¢ Y yHHUTOMKaeTcs.. Opmako smawenmme
KEIIA y wmepememmoit Y COXpaHAeTCs, OHO-TO M JAaeT OTBOT HA 3a-
OpOC «HAKTH mTHLY».

Ceasm, ycramaBImBaeMeie MMy IepeMeBHBIME, “TPAHSHTHBHEL,
Ecam, ® npumepy, ycramosmema cpman MeRIy. mepeMeHEHME 7 Y,
a 8aTeéM YCTAaHABJIMBAETCA CBA3D mexay Y m X, 1o mepememmam Z
Gyner cessaEa m ¢ nepemenHodl X. Ilpegumonommy, uro mmeercs eme
OJHA TeopeMa: ’

[DEFINE TH2 (CONSEQ (Y)

(FRUBOE-CYIIECTBO #Y) -
[ACHIEVE (IITUIA .Y)])]
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¥ TMOCTaBleéHA Nenb «Halitm Z, ABngromeecs JKEBHIM CYIIeCTBOM?2
[ACHIEVE (HHBOE-CYIIECTBO +Z)].

Tornga cHauala BEIBEIBaeTcs Teopema TH2, mepeMenHas Y xotopoii cBa-
3EIBaeTCA ¢ NMepeMenHol Z, a 3aTeM BEI3EIBaercsa Teopema TH, mepe-
menHag X KOTOPOH CBA3EIBAETCA ¢ IepeMeHHOH Y, a TeM CaMbIM H C
nepeMerHoit Z. IlosTomy xorma X moxyssr smademnme HEIIA, rto ra-
Koe jXe 3HAYeHHe ABTOMATHUECKH NOXydYar mepeMeHEble Y H Z.

HeckonsKo WHAA CHTYANHs BO3HEKAeT HPH COIOCTABICREH x-Te-
PeMEHHOR €O CIIHCKOM, COJePRAIIEM XOTH 66l OfHY #-TIePeMeHHYIO.
IpesmonosxuM, HampuMep, ITo TeopeMa TH1 BrIssiBaerca mo obpasiy
(ITUI[A (BECEJIBIN #Y)), TOrma OpE COIOCTaBIEHWH JTOrO obpas-
na ¢ obpasmom teopemst (IITUI[A #X) BHIONHAETCA COIOCTABIEHHE
#X ¢ (BECEJBIN #Y). Taxoe comOCTaBIeHME TAIKe CUNTAETCA
yHauEbIM, B mepeMennele X m Y TaioKe He MOIYJaloT HUKAKAX 3HA-
wenmil. OfEAKO 37eCh HAKIANILIBAETCA O2panuyenle ra 6ydywee 3na-
yenue nepemennoii X: OHO JOKHO OBITH CHHCKOM U3 JABYX diIeMeH-
TOB, HEPBHIL M3 Koroprix — atoM BECEJIBIH, a Bropoi — nponssoies,
€0 mpm oTOM 06s34H coBmajarh ¢ GyAymUM BHAUEHHeM IePeMEHHOI
Y (mesxay Y m BTODHIM dleMEHTOM yCTaHABIHBAGTCA cBsskb). loaToMy
€ClH B JalbHeHNeM IpPE HEKOTOPOM CONOCTaBIeHHH mepeMenmoir X
Gyfer TpHCBamBATHCA KaKOe-TO 3HAUeHHE, TO Hpexfie Bcero Gymex
IIpOBEpEHO, ‘YHOBIETBOPAST JU OHO JaHHOMY orpammiermio. Ecam mer,
To UPHCBAMBAHME He BLIIONHAETCS, & COMOCTABIEGHHE B3aKAHIHBAETCA
meypaueii. Hampmmep, mpm comocrapienm: ofpasma (TIONIYT AN .X)
¢yarquz SEARCH ma Teopems: THi ¢ yrsepmpenmem (TIOIIYTAN
KEIHA) 6yner mpefunpuHsATa IONEITHA IPHCBOMTh NepeMeHHOE X
spavenme HEIIIA, ommaxo aTo 3HaueHWe He yAOBIETBOPSAET OrpaHmYe-
Emo Ba X, m motroMy comocrapienne .X ¢ HEIIA meymaumo. Heynau:
HO W comocraBieHme o6pasma ¢ yTBesKHeHEEM B TeXOM, NO0DTOMY
mepemeHHan X moO-IpeskHeMy ocraercs 6e3 sHaueHmsa. Ho ecim 3Ha-
YeHWe, OPHCBaNBaeMoe mepeMeHHoi X, y/0BIeTBOPAeT OFPAaHAICHHAIO HA
3Ty IepeMeEHYl0, TOTAa HPHCBaWBaHMe BHIIONHAETCA, W IPH BTOM
BTOPOil dIEMEHT [JAHHOr0 3HAYeHUs CTAHOBUTCA 3HAUCHHEM INepeMeH-
Boii Y. Hampmmep, comocrasnenme ofpasma ¢ymxnmum SEARCH ¢
yreepxpgenmeM (IIOIIYT'AN (BECEJIBIN JHREKA)) ynauHO; IepeMen-
#Bas X monyuyaer smauemme (BECEJIBIN JEKA), a nepememnas Y —
sHagvenue JHEKA.

Ha Gynymee snadeHnme IepeMEHHON MOMeT HaKIafLIBaTBCA He-
CKONIBKO orpaEnmueHmil. B rakoM cixyuae tpeGyercs, uToOH HOBOE OIpa-
HHYeHAO HE MPOTHBOPEYMIO CTApoMy. EcIm 3TO He TaK, TO BOSHHKAeT
HeyJaua B TOM CONOCTABJCHEN, TJe AeNAeTCA IOHHITKA HANOMKHATE
HOBOe orpammuenne. Hampumep, ecru BHAate GHLIO BHIIOJHEHO CONO-
crapienme *X ¢ (BECEJIBIM #Y), a sarem ofpaser; .X comocras-
aserca ¢ obpasmom (I'PYCTHBIN «Z), To BTOpOE COmOCTaBIeHHE HE-
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ynagro. Ecim sxe HOBoe OrpaHWYeHHe COBMECTEMO CO CTaphiM, To Ge-
peTcs «epecedeHme» OGOMX OTPAHWIGHMH, M OI0 CTAHOBATCA TEKY-
mEM orpaEmIenmeM Ha Oyaymee smavenme Hepemennoil. Hampmumep,
mociae comocrapienmit #X ¢ (BECEJIBIN #Y) m X ¢ (BECEJBIX
(+Z TIETA)) orpammienme Ha mepeMemHyl X Gyfer TaKmM: ee 6y-
Ayliee 3HAYCHHE NOMKHO OBITh CHECKOM W3 JBYX 2IeMEHTOB, HePBEIX
u3 Koropsix — atom BECEJIBIIL, a Bropoit ameMenT, Kak u Gynymee
3HageHme NepeMeHHOH Y, o6f3am GBITH CONCKOM U3 JIOGOTO 3IeMeH-
T4, COBIAjAOMero ¢ OyIymAM 3HadelHeM IIePeMeHHOH Z, H aToMa
IIETHL.

Vinorna «mepecedenme» OrPAHATEHAE MOMET OLHOBHATHO OMmpefie-
nuth GyfyMee 3HaveHme IlepeMenHoil, B TakoM CilyYae mepeMeHHON
aBTOMATHIECKA NPHCBAXBAETCA 9TO 3Hadenme. Hampmmep, mociae COIO-
crapnernii #X ¢ (BECEJIBIZ #Y) m X ¢ (%Z JKERA) mepemenHas
X momyusaer smauenme (BECEJIBIN JKEKA); momyTHO mepeMeHHO# Y
upacsausaerca smavenme JKEKA,. a mepeMemmoit Z — 3mayemmde
BECEJIBIN. 4

Temeph PAaCcCMOTPAM B3AHMOOTHONIGHHS MEAY OrPaHMICHWAMH,

‘BaKIa[HIBaeMEIME Ha OyAyNi@e 3HAYeHHS IIePEMEHHELIX, B CBABAMH,

YCTAHABIMBACMEIME MEKAY IepeMeHHHIME. ECIE HECKOIBKO mepeMeH-
HEIX CBA3aHEL MEKEY co0oif, a 3aTeM Ha OfHY H3 HHX HAKJIaJEIBAETCH
OrpaHEYEHHE, TO BTO OTPAHMYEHNE ABTOMATHYECKH IEPEHOCHTCA M HA
oCTAlIBHHE IepeMeHHsle, Ecim Xe, HAPOTHB, HA HECKONBKO ITepeMeH-
HEX GHUIE HaXOMeHH ODAHWYEHWSA, a 3aTeM MEKTy JTHMHU IepeMeH-
HEIMH yCTaHABIMBAETCA CBfA3B, TOIMAA Oepercs, eclIEm BO3MOMKHO,
«mepecedeHme» BCeX OTPAaHHYEHHH, M OHO CTaHOBATCA OOmEM orpa-
HEUeNeM Ha BCe 3TH TepeMeHHsle, Ecam orpaEmuefiusi HECOBMeCTH-
MEI, TO CBA3H YCTAHOBATH IIe YAACTCA.

TlpegmonoxuM, K OpuMepy, 9TO NDPE BHIYHACIEHWN BEIPa’KeHHSH

[ACHIEVE (JKUBOE-CYIIECTBO (TPYCTHBIfl #Z))]

pE3siBaeTca TeopeMa TH2. Ilpm comoctaBiemmm ee 00pasma (KUBOE-
CYIIECTBO #Y) ¢ BuasBaiomuM o0pasnoM HA HePeMeHHYIO Y ma-
KIa[BBAeTCA TaKoe orpanmyenme: ec OyAymEM B3HAYCHHeM MOMKET
6rith TonBKo cmmcoxk m3 aroMa I'PYCTHBIN m mpomsaBOABHOTO 2ie-
MeHTa, paBHOro OyfymeMy 3HATIEHHIO nepememroi Z. Ilpm BHITHCIE
mmE Tema TeopeMsr TH2 ocymecTBiseTcs BH30B IO 0Gpasmy (IITUITA
.Y) reopemsr TH1, mmerommeii o6pasen (IITULIA «X). Ilpm comocras-
NeHHR 5TEX 00Pa3NoB MesAy HepeMeHHBIME Y ¥ X YCTAHABIEBAETCH
cBA3b, MOITOMY HA HCPeMeBHYI0 X MePeHOCHTCS OrpammYenye, HAJIO-
meHHOoe ma NepeMeEHylo Y. CiemoBaTeanHo, ofpasmy (IIOIIYTAN
X) ¢dymrxgzz SEARCH He MokeT COOTBETCTBOBATH HH YTBEKIEHHE
(TIOIIYTAI KENIA), mE yreeppenme (IIOIIYTAM (BECEJIBII
JKEKA)), HO MOMeT COOTBETCTBOBATh YTBEPKICHHE (TIOTIYTAI1
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(TPYCTHBIZI TOM)). ! ecm mocnenHee yTeepkfeHHe AefcTBETENEHO
ecTh B 06ase MaHHBIX, TOrAAa NepeMeEHag X IolyiaeT 3HATOHHE
(TPYCTHBIII TOM); 3710 sKe 3HadeHHe aBTOMATHIECKH HOTydTaer Ie-
peMeEEaa Y, a sHavenmeM mepeMeHHo#i Z cramopurca aroM TOM.

Y, maromenm, OTMeTHM, 9YTO OTPAEHYERAA W CBA3H KasK[0d Iepe-
MeHHOH# COXPAaHAIOT CBOI0 CHIY TONBKO [0 NONydYeHNA €0 MepBoro
smaveHnsA. Ilocle 3TOro OHa MOKeT HOJAYIaTh Oe3 BCAKEX OTOBOPOK
nmobsle pyrme 3HAYeHWs, W 9To HEKak He 6yder CKaskiBaThCA HA OC-
TaABLHBIX MEepPeMeHHHIX. J[e10 B TOM, YTO CBA3H M OTPAaHWYEGHHA Hepe-
MeHHHYX, KaK ¥ WX 3HAUGHHS, COXPaHSIeT TOABKO HmpemKc «.»: eClm
TepeMeHEas BXOAMT B 0ofpasen ¢ 3TEM HpehEKCOM, TO IPH COLOCTAaB-
JICHHE HCIOAB3YyeTCsA ee BHAUEHHE, & €CIW ero HeT, DPHHAMAITCA BO
BHOMAaHFE ee CBsI3W W OrpaFmueHHe. ECIm ’Ke IepeMeHHAs BXOJAT B
obpasen ¢ mpepmKCOM «#», TO ee IpedkHee COCTOAHHe (3HAYCHWE,

. CBASM WIN-OTPaHMYeHHe) HrHOpApyeTca. Taxkoe HPaBmIO JelicTByeT

npu J06HX COMOCTABIENHAX, B TOM UHCIe W IPH CONOCTaBIeHw:m 00-
pasma ¢ BeipakeHmeM *), VI IMOCKONBKY W3MEHUTHh 3HAYEHHe IepeMeH-
HOH, y:Ke HMelOINe#i SHAUeHWe, MOMKHO, TOAbKO OOpaTWBIIMCh K Heil
¢ mpeEKCOM «x», mameHefimas «cympGa» Takolt HepeMeHHOH HEKAR
He CBA3AHA C OCTANBHHIME MEPEMEHHHLIME HIE KaKAME-TA0O OTpaEmie-
HEAMHA. -

B aroit cBASE OTMETHM, ITO TeOpeMy
[DEFINE TH3 (CONSEQ (X) (ITULA «X)
[SEARCH (IIONYTAM £X)])]

HeIp3S DPACCMATPHBATL KaK ONHCHBAIOIIYI0 BHICKA3BIBAHEE «I0GOH
momyraii ecrtb mTUNa». JICHCTBETENbHO, €CIHM TeopeMa BHIBEIBAETCH IIO
obpasny (IITULJA KEIIA), t. e. Tpebyercs fokaszarh, 4t Hema
ecTh OTHIQA, TO IOpH COHOCTABIGHHHE 9TOro ofpasma ¢ obpasmoM Teo-
peMul mepeMenHas X moxyumt sHavenme HEIA. Ho B ofpasne ¢ymx-
nuzx SEARCH ofpamenme K mnepemerHO# X 8ajaHo ¢ npeurcoM
«#», IOBTOMY IpH CONOCTABICHHE 3TOro 00pasma- ¢ yTBepKACHHAME
faEHOe SHAUeHWE IepeMeHHOH X HTHOPHpYeTCs, W TaKoMy 00pasmy
COOTBETCTBYET JNi060e yTBeD:/leHHe M3 JBYX 9JIEMEHTOB, HEPBHIA H3
Kotoprix — atoM . IIOIIYI'AIL. CnefoBaTensHO, TeOpeMa He IPOBEpseT,
asngerca au KHema momyraem, a IpoBepsieT AWINb TO, eCTh JE.B Gase
ZaEHHIX BooOme Kaxoe-HEGYAbL yTBEP:EHHE 0 MONYrasx. dra ommbKa
ofyciaosnena TeMm, 910 B obpasme ¢Pymrmma SEARCH BMecTo obpa-
meHus K- mepeMeHHoi X ¢ mpedmKcoM «.», KOTOpHIA coXpaHmI OH

*) IlpucBamBagme [SET X e] cumTaerca SKBHBANEHTHEIM IpPH-
cpamBauzo [IS #X e], HO03TOMY ¢yexous SET Bcerma HrEOpHpyeT
mpexHee cocrosHme mepemennoir X. To Ke CIpaBefIMmBO W JIA BCEX
Apyrzx QyHKNE HPECBAaMBAHUA,
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smaverne HEIIA, ykasamo ofpamemme ¢ mpedmmcoM «#», mpE Ko-
TOPOM AaHHOE 3HAYeHMe He NPHHMMAETCS BO BHEMAHHE.

9TOT mpEMep MOKA3LIBAET, ITO €CHM MOKHO YUUTHIBATECA (IPO-
IjIoe» IepeMEeHHOH, TO ‘ofpamarbcs K Helt CIeXyeT- TOIEKO ¢ IIpe-
¢urcom «». Ecnm e «mpomoe» mepeMeHHOH HAC He WHTEDECYeT
MEI XOTHM JIaTh € HOBOe 3HAYEHHMe, HOBEIE CBA3H HIM OTDAHHMYEHHS,
TOrfa o6pamarhcs K mepeMeHHOR HAO G MPemKCOM «#».

Temeps MEI copMyTEpyeM TOUHBIE HpaBHEAA CONOCTABICHUA LBYX

T-o6pasnos. -

1. Ecan Bo BpeMs cONOCTaBIeHNA MeHAETCA COCTOSHHe (3HAueHMe,
CBASKM WAW OTPAHWYEHMe) KAKOM-NIHGO--IEepeMeHHO#H, TO 006A3aTenbHo
BaIOMuHAETCA OGpATHEI! OmepaTop, HABHATEHWE KOTOPOTO — BOCCTAMO-
BUTD IIPH HeyAaue Hmpe)KHEe COCTOAHUE 3TOH IepeMeHHOH. ITocKoamKy

B T-06pasmax HeT CerMeHTHEIX DJIEMEHTOB, IIepBasl JKe HEYAaua IpH

COIIOCTABIGHNHN 00pasMOB BofeT K HEYAAUHOMY HCXOTY BCEIO COMOCTAB-
JeHUA W BHNONHENHIO BCEX OGDATHHEIX OLepaTOpOB, HOABHBMNXCA C
Hayala comocraBleHms (T. e. K OTMeHe BceXx moGoumbix s(hdexTos).

2.-06a comocraBnseMbix 06pasna (HANOMEMM, 9To 310 L-cmmckm)
AOUKHBI MMETh OJWHAKOBYIO [JIMHY, MHAUe CONOCTABIEHN® HOYAAYHO.
9TH COHCKE CONOCTABAAIOTCA NOANEMEHTHO: CHAYAAA BHINOMHSIETCH
COIIOCTABJCHHe HX IEDBHIX PIEMEHTOB, BATEM — BTODHX ~9ICMCHTOB
u . . ToNsKO ecam BCe 3TH CONMOCTABNEGHUA YHAULE, yAaumeM Gyner
H COIIOCTaBIEHAE 00Pa3NnoB B IEJOM. . o
. Manee mepewmcieHsl Bce BOSMOMKHEI® CIYIalm CONOCTABIGHHS Dile-
MerToB T-06pasmos.

3. Ecan ofmH ¥3 COMOCTABIAEMHIX 9JIEMEHTOB He BKIIUAET B cobm
IepeMeHHEIX JA0O CONEPRHT .-lIePeMeHHEe, KOTODH® HMeIT 3Haue-

" HAfA, TO COIOCTABJIeHHMEe HTHX 9JIeMEHTOB CBOJUTCA K COIOCTaBICHATO

ofpasna ¢ seipaskenzeM. Hanpmmep, npu snavemmm C y mepeMeHHOIX
Y comocrasnerme (A #X) ¢ (A (B.Y)) SKBHBAICHTHO COMOCTABIO-
=m0 [IS (A #X) (A (B C))]. .

4. Comocrasienme ABYX «-lIepeMeHBEIX BCETNa yAauno. Kak mo-
Gounntii adhpexr o6e mepememHEIe 4TEPAIOTY CBOM IPEKHEE COCTOFHUS
H ocralorca Ges SHAveHHH, MOCI® Wero MesKAy STEMH IePEMeHHHIMA
YCTaHABINBAGTCA CBASB. -

5. Comocrasnenne #X ¢ .Y rawxe ymaumo. Kax moGowmsii -
(exr npesxmee cocrosmme mepeMeHEOH X «salhBaercay; ecim Y
EMeeT 3HAYEHME, TO OHO CTAHOBUTCA W 3HAYEHHmeM HepeMeHHOH X *),
mHave MesAy X # Y yCramHABIMBAETCHA CBA3h, HOSTOMY Ha IepeMeH-
Hyo X MepeHOCATCS OTPAHMYEHHe W CBA3W mepeMeHHoH Y.

6. IIpe comocramyermm X ¢ .Y BO3MOKEEI CiTeIylomue CIydamn:

— ecnn 006 mepeMeHHbIe WMEIT 3HAUCHHS, TO 9TH BHAYCHHS CPAB~
HHBAIOTCA: OHH PaBHE — yHavua, He PaBHE — HEYNaua;

*) ABanormaHOe WpaBEAO AeficTByeT u opE comocTaBieHEnm 06-

Pasma ¢ BEIpasKeHHeM. : :
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—_ ecE 3UAYEHHE HMEeT TOJIBKO O mepeMeHHas, CKalKeM Y,
10 IpOBepseTcs, YAOBIETBOPAET Am 9T0 BHAUEHHE OTpaumIeHuio Ha
Gynymee 3HAICHHE nepemenrofi X. Ecim He yHOBIETBOPsET, TO COLO-
craprenme X ¢ .Y HEY[IAUHO, HHATE, Kak W B clydae OTCYTCTBHA
orpammuennit Ha X, comocTaBIeHHe YAA1HO, ¥ nepemenHag X # BCO
CBA3aHEEIE € HEIO IepeMeHHEIe MOMYIaioT spazenme mepemenHo# Y *);

— ecily mMepeMeHHBIE X m Y me UMeIOT sHavueHHit, TO IpOBepAeTeH,
pe mpormBOpe¥ar JE JPYT ApyTy OTpaHMTeHEA HA oTA NepeMeHHEIE
(ecnm, KOHEWHO, TAKOBHIE ects). Ecam mMpoTHBOpETAT, TO COLOCTaBIE-

. gpe HEYAATHO. B IIPOTEB'HOM ciaydae COMOCTABJICHAE yaadHo, ® npn

9rOM MEMIy TepeMeHHBMH X m Y ycraHaBauBaeTcs CBASE, a «mepe-
ceueHHe» UX NPEKHAX orpanmaeEui *¥) CTaHOBUTCS HOBRIM orpaBHIe~
mEeM Ha KaKAylO H3 OSTHX DepeMeEHHIX H, cjief0BaTebHO, HA BCE
cBsI3dHEBIE ¢ HIMHK nepeMeHHEIE.

7. ComocTasieHne #X o CIHCKOM (paty patz .- paty) YRAQTHO,
ecin mepeMeHHag X He BXOJHT B pror cumcok ***). Hax molouablit
ahexT mperHEe cocronmme mepemerHoll X «zabpiBaercsy, H OHA
ocTaeTcs Ges 3HAvEHEsd, HO HA €€ Gynymee 3HaTeHme HAKIafBIBACTCA
ciefylomee OTPaEMIeHNme: OHO JHOJKHO OHITH L-cmmcKoM M3 k ameMeH-
TOB, HA KBl H3 KOTOPHIX HaKIANEIBAeTCA OrpaHmIenue Tak, KaKr
ecau OBl 9TOT JIEMEHT, paccuarpnnaemmﬁ. Kak s-lepeMeHHasd, COHO-
CTABIANCH G COOTBETCTBYIOIIAM obpasmoM pati. :

Hampumep, ecin NepeMennasi 7 mmeer 3Haueme B, TO TOCIE
comocrasierns *X ¢ (A Z %Y .Y) Ba mepeMeHHYIO X pmaKIafLIBacT-
cfl TaKoe OTpAHWIeHHe: €© GymymuM 3HAQTeHHEM JOKEH 6niTh L-cmm-
COK 3 GeTHIpeX 9JIeMEeHTOB, IIepBEI W3 KOTOPHIX — ATOM A, BTOpOH —
atoM B, Tpemﬁ—nponanonmmﬁ, HO COBIAJAIOIAN C fynymum 3Ha-
qemmeM mepeMeHHOE Y (0HAa «TepseT ¢Boe IpesKHee SHATEHUS, TaR
Kak BXORET B 00paser mpedEKCOM «#»), & geTBepTHIA dIeMERT MO~
sKeH COBIAJATH C TPETHEM DIEMEHTOM (cBSI3H MEKAY OTHME AIEMCH-
TaME YCTAHABIMBAETCA dEpe3 mepeMeEHY© Y, KOTOpad BTOpO# pas
BXONET ¢ HpeduKCOM &, COXpaHAIUM ee CBA3b C TpeTHEM BiIe-
MEHTOM). )

8. ComocraBienne X co cumckoM (paty patz - paty) B TOM CXY- -
wae, Korja IepeMeHHAs X ge mMeeT HH 3HAQUYenHs, HE OrpaHHIeHud,
§E cBA3el, amajorAIHO IpefsIaymeMy comocTapienmio. Ecam e ¥
nepemenmoit X ecTh 3HaueHMe, TO MH HMEEeM ComOCTaBleHHE BEIpA-
sonnsa (smavenma X) © obpasuoM. B ocTaXbHBIX crysanx (ODpE yc-

*) AmajormiHOe TpPaBHIO ReificTByeT B TPH CONOCTaBIGHHH 06~
pasIa ¢ BEIpaKeHHeM.
#*) Baarne mepeceveHHIY MOMHO paccmaTpEBaTh KaK BEITTOJTHE-
HEe COMOCTaBIeHHs 00pasmnos, IO KOTODHIM OBUIE yCTaHOBICHEL orpa-
guyenusA Ha IepeMeHHBIe.
*+%) Hampuwmep, comocTapirenne *X © (A (B #X)) meynadmo.




noBxm, 9T0 X He BXOEAT B CIACOK) HeXaeTCHd HONBITKA HAIOKHTH
ga X HOBOe OrpaEMYCHHE, KOTOpee 06pasyercs H3 COIOCTABIAEMOTO
¢ mepemenHo#t X ofpa3ma-cOIHCKa TaK, Kak ommcamo B I, 7. Ecam aro
He y[AaeTcs CHelaTh, CONOCTAaBIeHWe CYHTAeTCA HeyAaIHHIM. B mpo-
THBHOM Ciydae GepeTcA (IIepeceveHue» DTOFO M TPEKHETO OTPaHHTs-
mEi @ OHO CTAHOBETCSA HOBEIM OrpaHHYeHHeM Ha Oynymue 3EaueHES
mepemenHOi X B BCEX CBASAHHEIX C Hel0 HePeMEHHEHIX.

-

5.5. [lomonAuTeALHBIE BO3MOMKHOCTH o

Oynxmaa GOAL, Hak yse GEI0 cKa3amo, AIA JOCTIKEHHA meleil
HCIONB3YIOTCA IeeBhle TeopeMil. OHAKO HePeJKO Leldb MOMeT OHITH
mocTaTEYTa Golee MPOCTEIM CIOCOGOM — HPOCMOTPOM 0ashl RAHAEIX W
HAXO’KIeHWEM YTBEpMIEHHS, COOTBeTCTByomero obpasmy-menm. Ilo-
BTOMY IpH JOCTHKEHWM HeJd CHAYaja, KaK IPaBMIO, OCYIIECTBIASTCSA
moucK B Gase MAHHHIX WM JAME 3aTeM, eClIH JTOT IOMCK Heycmemed,
BEIBLIBAIOTCA TeopeMnl. VIMEHHO TaK AeiiCTByeT BCTpPOeHHAA (YHKIHR
GOAL: .

[GOAL pat test? rec?], FSUBR.

3necs pat momxen OpiTe T-06pasmoM HWAM .-llepeMeHHOM, 3HAUCHHEM
KOTOpoii sBIgeTcss T-o6pasem. AprymeHT test — Takod ke, Kak I y
¢yrxnur SEARCH (cM. § 4.4), a apryMent rec — 310 peKOMeHTaNIL.
Heitcrene pynarmun GOAL 5KBHBANEHTHO BHITHCICHHAI

[ALT [SEARCH pat tets?] [ACHIEVE pat rec?]]

(ecnm pmama USEf-pexomempmamus, To smecto Pynkmam SEARCH mon-
pasymeBaercsa pyrxknuma SEARCH1).

IpepmonosxuM, ¥ mpmmepy, aro B Gase JaHHLIX 3aIUCAHBL CIELY-
101IIe YTBEDKICHI:

(PEBEHOK MAIIIA)
(UEITOBEK HETP) _

U 9T0 HMeeTCH TeopeMa, COOTBETCTBYIOIAs BHICKA3HIBAHWI0 II0GOH
pe6eHOK SABIACTCA YETOBEKOMN:

(CONSEQ (X) (UEJIOBEK #X)
- [SEARCH (PEBEHOK X)])

Torja, KaK BHJHO, HCTHHHOCT: (AKTA ¢HEKTO €CTh UCNOBEKY MOKHQ
foKasaTh gBYyMs cmocobamm: nmGo HaiTH B f6a3e [aHHBIX TaKoe
yTBep:KICHHE, a0 BOCHOIB30BATHCA TOM Teopemoir. M ecim 3apa-
Hee HeHM3BECTHO, KaKo#H cmoco0 mofoifmer, clefyeT TPAMEHATH
dyaxmmo GOAL. HanpuMep, BEYHCIEHNE [GOAL (YEJIOBEK TETP)]
ycmemmo, Tak Kak B 0ase [JAHHHIX eCTh YTBEPRAeHHE (YEJIOBEH
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IIETP). VcmemHo # BEYACIEHAE [GOAL (YEJIOBEK MAIIA)]:
3HeCh TaKMe CHAYaJa IPOCMATDPHBAETCH Gasa [aHHLIX, OFHAKO YTBEDXK-
nemms -(UEJIOBEK MAIITA) TaM HeT, HOSTOMY BHIBEIBAETCA TeopeMa,
KoTopas W JOKasKeT, 9To Mamia ABIAETCs JeT0BEKOM. .
@ynaxnua UNIQUE. Ilpn BEi30Be TeopeM IO o0pasny MOKHO HO-

" mactb B Geckomeunyio pexypemo. Hampamep, IO HEKOTOPOMY oGpasmy

P moxer Gmith BEI3BamHa TeopeMa TH, Koropas HemOCpeACTBEHHO CaMa
HTM uepes BHBBAHHLIE 610 TEOPEMH OCYMIECTBITET BLIBOB TEOPEM
mo ofpasny P, m mpm aToM CHOBA BEIBEIBATCS TEOpeMa TH.

Jina GopsObl ¢ TAKAME 3ANMKINBAHUAME B SI3HK BCTpoena QymHK-
nus UNIQUE, ofpamenne K KOTOPOi MMeeT CIeRyIOIMHAR BA: i

[UNIQUE] -

Bra Qymxmms BeipabarsiBaer Heycmex (¢ coobmenmeM UNIQUE),
eCIU MOCHeNHHII W3 aKTHBHHLIX BHI3HIBAIOINAX 06pa3noB He ABIAETCA

_ «yEEEansEEIMy. Ecam sxe- aToT 00pasell «YHEKANeH», TO ¢yrroEa yeo-

HeIIHO. 3aKAHIEBaeT cboio pabory co sHazemmeM T.

Bri3siBalomuii 06pasen ABIAeTCA AKIUBHEIM, €ClA IO HEMY BHI-
3BaHa TeOpeMa, BEITMCIEHHE KOTOpO#i B HACTOAINee BpeMs ellle He
oxomgeno. O6pasern He fABIAETCA (YHEKAILHEIM), eClIH CPeH Jpyrax
AKTHBHLIX 00pasmoB ecTh Takoi, 410 o6a dTHX o6pasma ncOoNB3YI0TCA
[if BHI30BA TEODeM ONHOTO H TOro Ke THOA (IeNeBEIX, 3alACHIBAIO-
MEX WIE BEYepKHBalOIEX) E 06a o6pasna paBHH KaK CHACKE IPH

' yclnoBmHd, YTO B HUX BMECTO BCEX .-IepeMeHBLIX, HMemuX 3HAYeHHUA,

¥ :-DepeMEeHHEIX TOACTABIeHH HX 3HATEHMA  (-TMePeMEeHHEIE, & TaK:Ke
-IlepeMeHEHe, He HMeoINue 3HATCHUH, He saMensiorcs). Hampmmep,
eCIE TepeMeHHas X HMeeT 3HaueHme A, a HepeMeHHasd Y me mmeer
sravenus, To obpasmer (ON X .Y) m (ON A .Y) coBmagyTt OpE yKa-
samHOM ycnoBmH, a obpasmm (ON X .Y) m (ON B.Y) mim oG pasms!
(ON #X .Y) m (ON %Z .Y) me coBmapyr.

PacoMoTpuM craenyomuit mpaMep. IIpeNmoNomM, IT0 AMEIOTCA
roukr A, B m C, npuieM TOYKa A coeiuHeHa ¢ ToUKo# B, a TouKa B
coefmuEena ¢ TouKoi C, & Tpe6yercsa ONpeeNATh, MOMKHO JIM HONACTDH
n3 A B C. :

Ecam yTBep:jende RHMA (PATH z y) osEagaer, IT0 TOUKA Z
coeMHEHA ¢ TOUKOH y, a yTBEP)eHAe BHNA (REACHABLE r) roso-
PHT, YTO B TOUKY ¥ MOMHO IOTACTh W3 TOTIH A, Torga MCXOJHYIO CH-
Tyanmio Hameld sajaum MOMHO ONHECATh B BAJE caexyomeit 6a3s
HaHHBIX: . ’ ’

(PATH A B) (PATH B A)
(PATH B C) (PATH C B) .
(REACHABLE A)

BricKasbiBaHme «u3 A MOKHO IODACTh B Z» NOKA3HIBAGTCA TaK:
Haj0 CHAYANA HAWTE HEKOTOPYIO TOUKY Y, COG[IMHEHHYIO C T, & 8a-
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TeM JIOKA34TH «H3 A MOMKHO IIONACTB B y». TOMY COOTBETCTBYeT. Ta-
Kas TeopeMa:

[DEFINE TH (CONSEQ (X Y) (REACHABLE *#X)
[UNIQUE]
[SEARCH (PATH .X #Y)]
[GOAL (REACHABLE .Y)])]
Llens mamel 3amaqm 3ajaeTcsa B BUjle BEHIPAKEHHA ,
[GOAL (REACHABLE ()]
PaccMOTpHM mPOTOKON BEIMECHIEnHs HTOTO BBIDAKEHNA:
yeav 1: (REACHABLE ()
~ Teopema TH:X: =C
[UNIQUE] — ycmex
[SEARCH (PATH C #Y)] — yemex, Y: =B
year 2: (REACHABLE .Y)
Teopema TH: X:=B
[UNIQUE] — ycmex
(%) <~ - [SEARCH (PATH B #Y)] — ycmex, Y: = C
year 3: (REACHABLE .Y) ’
Téopema TH: X:—C
[UNIQUE] — meycmex

OCTaHOBAMCA B 3TOT MOMEHT BLIYHCIGHHI I OTMeTHM clefyompe.
Ilepsoe obpamerme kK ¢ysxgum UNIQUE YCHEIIHO HOTOMY, dTO B
STOT MOMENT HMEETCH JUINb OfXH AKTHBHHIA BHIHIBAIOMEI o6paser.
Bo Bropoil pas (yEKOmA TaKMe yCIemHAa, NOCKONLKY MOCTEREMiT
BhIgsiBalomnit o6pasen; (REACHABLE .Y) npu sHauemum B y mepe-
MeEHO# Y He coBHajaer ¢ mepBEIM 06pasmom-neario (REACHABLE C).
Ho B tpernit pas ¢pynxmua UNIQUE sripaGatsiBaer HeycCHeX, TaK Kak
tpetba mexb — (REACHABLE .Y) — upu 3maueHmm C nepeMeHHo# Y
COBHAJaeT C ImePBOM HeAbK. JTOT HEYCHeX — CHTHAN 0 TOM, IT0 TAKas
Deap yie cTasmnack. Heycmex BOsBpamaer mporpaMmy K (YHKDHE
SEARCH, orMeuemHoii (%), KoTOpas maitjer Temepp AiA mepeMeHHOR
Y nmpyroe smauenme — A, m Janbmeiimee BHIYHCIEHHE 6ymer ye-
HemusM: _

(=) [SEARCH (PATH B #Y)] — ycmex; Y:'= A

[GOAL (REACHABLE A)] — ycmex
BeIXOf u3 TH
BeIxon w3 TH .
ycmex

B srou npumepe dpymkmus UNIQUE cmacna mac or GecroHeTHEIX
nepeMeHIeRUi MeXAY ToukaMu B u C.

Cnegyer, ofiHako, OTMETHTB, 4TO ¢yrkmua UNIQUE Moer Bul-
palorats Heycmex W TOrfia, KOrfa 3aNUKIEBAHES B ReHCTBATENLHOCTH
Her. HanmpnMep, mocieHAA Heab MoeT COBIAJATh ¢ OFHOM W3 mpepsl-
AYIOIuX, HO HOCTABIGHLI 3TH Oeld MOTYT GBITH B PA3HEIX YCIOBHAX —
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mpm pasHEIX 6asax [aHHBIX. TlooToMy- COBIafeHHe Mejied eme He
03HAYAeT 3aMAKINBAHAA.

®ynkmun CANDIDATES u APPLY. ®ynxnma CANDIDATES yxe
paceMarpmBasach (cM. § 4.4): oma IpUMENSETCA NIA MOMCKA yTBCPH-
HeEmii-KaEMEAATOB. DTy ke (QYHKOWIO MOMHO HCIONL30BATH i1 4:
HAXOMMEHNHsI TeopeM-KaHAWAaTOB. B TakoM cirysae OpH oGpamennu
X Heli:

[CANDIDATES pat type]; FSUBR

B KauyecTBe apryMeHTa paf JOIIKEH 6uiTh safam T-ofpaser mim .-Tme-
peMeHHAs, 3HAUCHNEM KOTOPOH sABIAETCS T-o6pa3sel, a 3HAYCHNEM BTO-
poro aprymenta 003am GHITH OJUH M3 CAEAYIONIAX ATOMOB: CONSEQ,
ANTEC miazm ERASING. 9ToT aTOM yKAa3hHBAET, TEOPeMH KAaKOro THIA
(menmeBsle, 3aIHCHBAKINUE WIX BRYePKUBAIOIEE) CIeflyeT IPOCMAT-
puBath paEHOE (ymkmum. Hak yme 6suI0 cKazaEo B § 5.3, TeopeMa
ABIgeTCA KAaHAAATOM HA BH30B mo o0pasmy pai, eclim ee oGpaser
cooTBeTCTByeT 06pasny pat B IMPENIONOKEHAH, ITO HePeMEHHBIM oGoux
00pasmoB COOTBETCTBYIOT MIOOBIe IeMEHTH B APYTOM obpasne m 4TO
CIIMCKOBHIM DJIEMEHTaM (C BEPXHETO YPOBHA)- COOTBOTCTBYIOT arobe
CIIMCKYU TOX Ke [IMHEL )

3raveEmeM (QyHEKOEA CANDIDATES sBasetcsa L-CIHCOK, cocTaB-
JeHHBIA W3 HMeH TeopeM-KaHJAUIATOB rpefyeMoro THNA ¥ CIIHCKOB
CBOMCTB 9THX TeopeM. 3HaueHme (QYHKIOUE MOKeT 6LiTh, HAIpHEMeED,
TAKHEM: :

(TH2 (CLASS 5) TH7 ()
TH1 (DIFFICULTY EASY CLASS 2))

C moMOmpI0 Clefylomei BCTDPOGHHOH (YBKIWH MOKHO BLI3BIBATH
TEOPeMbl IO MMEHU:

[APPLY pat th-name], FSUBR

TlepBblft apryMent B5TO# ¢yBknumE gomKeH OEITH T-o6pasmoM HIR
-llepeMeHHoi1, 3EAYeHHEM KOTOPOil ABIAETCH T-o6pasen, a 3HaueHUEM
BTOpOr0 apryMenTa ofsmsan OHTH AfeRTEQAKATOp — MMA OJHOE W3
teopeM. DyHKOEA OCYmECTBIAET BHI30B BTOH TEOopeMHl IO 06pasuy
pat. Ecin BrI30B TeOpeMbl HeyCHeIleH WA 6CIH yKa3aEHO# TeopeMbl
BooOme Her, Torja BhumcaeEme (ymrmmm APPLY meycmemiHO (oma
me crasmT F-roury). Ecam ixe o6pasexn TeopeMsl COOTBETCTBYET 00-
pasmy pat m ee Telo YCIEIIHO, TO BEIYHCIACHUE @yHEKOAA yCHEMHO
U ee 3HaveHmeM oOBABIAETCH 3HAUeHHe, BHIPAGOTAHHOE TEOPEMOW.

O@ynxnun CANDIDATES = APPLY mpefoCcTaBiIsAi0T ImOJXB30BATENIO
BO3MOMKHOCTh T0-CBOEMY OPIamEH30BAaTh BEI30B TEOpeM, eCiIH ero He
yIOBIETBOPAET TOT, ITO BCTPOCH B ASHIK.

PepaxkrupoBanme peKomennannii. PexoMeHanmd, KOTOPHIe IOJB-.
30BaTeNh AaeT (PyHKLHEAM, BEIBBIBAIOIIEM TEOPEMSI IIO oGpasmy, MOryT
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OHITh ONpENeNIPHEI KAK 3apaHee (P Hammcamii OporpaMMsl), Tak B
HEHOCDeNICTBeHHO TIepef BEI30BOM TeopeM (¢ momomsio FILTER-pexo-
Menfamm). Ho mocse TOro mam pexoMeHFaI(mm OmpenieeHEl, OHH He
MeHANTCA. B TO jite BpeMA B HEKOTODHIX CIy¥asAX BOIHMKAET motpe6-
HOCTh B M3MEHEHMN DEKOMOHNANWH, IOCIe TOTO KAaK BHI30B TeopeM
yiKe mauanca. Hampumep, Moker mOTpe60BATHCA WIMEHHTH THII pe-
KoMeHmanme (ckaxeM, ¢ USE ma USE1) mmm DOPANOK IPOCMOTpA
TEOpEM, 3aUpeTHTL BHI30B PaHEee PeKOMEHJOBAHHON TEOPEMH! mid, Ha-
0G0pOT, PEKOMEH/IOBATE HOBYIO TEODEMY. Taw, Teopema, omnchHBalman
fleliCTBIE (NONHATH mpefMeT WmpaBoOil pyKoi» m He CyMeBImasg NOCTHYEL
TOCTABNEHHOH IleNW, MOMeT WMCKINIHTHL W3 WTHcIa PEKOMeH/[0BaH-

HLIX TEOpeMy, ONMCEHIBAIOINYIO MeicTBME «HOGHATh IIpefMeT JeBOM
pyKOii».

Mna pemaxTHpoBamma yike HeHCTBYIOIMEX PeKOMEBNANEHE B A3BIK
BCTpoeHH ciepyiomue ¢ynxgmm: GETPOSS, KOTOpas II03BOJISAET y3-
HaTh, KaKMe TeOPeMH €Ile He BHISHIBAMNCH, HO MOTYT OLITH BHI3BAHEI;
GETREC, ¢ momomgsio KOTOPOA MOMKHO OHpENeNHUTh, KaKHe 3IEMEHTHI
PEKOMEHfanuu IpencTonT eme paccmotpers; PUTREC, kotopas maer
'BO3MOKHOCTH 3aMEHHTH TPe’KHI0I0 PEKOMEHJANHI0 Ha noByw. Bce aru
QyHRnEE paboTaoT C pexomennanueli Gnmxaiimeii o6bemmomeit
byEKnnn, Br3BIBaKOme TeopeMrl o oGpasiy.

®ynxnaa GETPOSS: [GETPOSS].

HNammas ¢yxnma maxopmr bmmraiimyio o6Bemmomyo PyHRIOEIO, KO-
TOpas OCymeCTBIAET BBI30B TEOPEM, I B KAYGCTBe CBOEr0 3HATEHNS
BEIIAT e TeKYIIH{ CIHCOK BOBMOMKHOCTEH, T. €. COHCOK HMEH Teo-
PEM-KaHJHJIATOB, KOTOPHIe IOKAa eI He BHI3HIBANECH (B aTOM cmnumcke
HET UMEHN TeOPeMbl, BRIUACISOMEHCA B NaEABIN MomeHT). Ecmm Ta-
Kol Onmxaiimett Pymxmumedt ABasercs ¢yaxous APPLY, To Bhijaercs
nycroi cumoox (). Ecmm épemm ofbemmomux PyRkmuit mer HE of-

HOif, 9TO BBIBEIBAET TeOPEMEI, TO BHIPa0aTHIBALTCS HEYCIeX ¢ COobme-
nuem GETPOSS. ’

*  Oynxgua GETREC: [GETREC].

9ra QyEKOEA Tarme HAXOLET Gnmxaiinryio o6beMmmomylo $yErmmO,
BHIBHIBAIOIIYI0 TEODEME], B BEITAET B KAau6CTBO CBOETO BSHATCHMS ee
TeKYIyio PeKOMEHNAUUIO (B Helf HeT TeX dIeMEHTOB MCXONHOMN pexo-
MeHJanmu, KOTOPHIe yske OBLIE PacCMOTpeHH, HO ecTh 3JleMeHT, pac-
CMAaTpHBaeMHI B WacToAmmE MoMeHT). Ecam Taxol Onmuaiinreit
dynkmued sBumeTcs ¢ysrmus APPLY, 1o GETREC B KauecTBe CBoe-
TO 3BaueHAA BHIAeT WACHTHPUKATODP — EMS BHBBAHHOM TEOPEeMEL
Ecam cpemm o6memmomux pyExnuit mer Taxmx, KOTOPEIE BEI3HIBAIOT
TeopeMsl, TO BhIpabaTHBaeTcA Heycmex ¢ cooSmemmem GETREC.

®ynknma PUTREC: [PUTREC 1], SUBR.
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SmaugchmeM L apryMenta s1olf QyRERIEE J0uACH GEITH CINCOK, HpPe-
(rapnmomuil co60# PeKOMeH[ANHI0, HAYHHAWIMYIOCT C USE, USE1
uaz TRY. @ymkmusa PUTREC mnaxopur Grwralimyo 00beMIIomyo
(pyRKIWIO, BH2EIBAIOIIYI0 TEODEMEL, U 3aMEHALT €e TeKyNyl0 peKoMeH-
gamuio ma Hopyl — Ha L. Ham TO/iBKO 3aKOMIMTCA BETYACIEHNE TEO0-
peMil, B KOTOpo#l IpOM3OMLIO0 o6pamenne x PUTREC, rtak opasy
;6@ BCTYOMT B CHIY 9Ta HOBas PEKOMENAanni. O6parHBIE OIe-
patop ¢ymrnun PUTREC He 3alloOMHHAeT. Ee 3HaueHme — CUH-
cok L. .

Ecnn Ommxaiimeit $ynxnmei, BLI3LIBAIONIEH TEOPeMBI, ABIACTCH
(ymxmus APPLY manm ecmit Cpeiu obpemyomux QyHKOEA HeT TAKOX,
KOTOpHIe BEI3HIBAIOT TEOPeMEI, ToT/a ¢yrruua PUTREC BbIpa0aTHIBAET
fneycmex, cBA3RIBaA ¢ NHM coobmenne PUTREC.

Onepanun Haj CNACKAMH cBoiicTB TeopeM. B 3awiiogenme pac-
CMOTPUM BCTDOCHIIBIE yHKIAR, ¢.TMOMOMBIO KOTODHIX MO0 aHaIn-

3uPOBaTh N U3MEeHATh CHHCKHA CBOMICTB TeopeM.
@ynxupa GETH: [GETH th-name ind?], SUBR.

Jra ¢ynxnuEa AeHCTBYeT amagormuno Qyrkmmm GET (cm. § 1.17),
o II6 OTHONIGHHEI0 K CHOHECKY CBOHCTB TEODEMSI, EMA KOTOPOH 3ajaeT-
ca aprymentoM th-name. Taxum o6pasom, gyuknma GETH Bmifaer
B KaueCTBe CBOEr0 3HAUEHMA BeCh CIIHICOK ‘cBoiicTB 9TOH TEODEMH,
ecIm apryMent ind He B3ajam, 1u60 3HAWCHHE TOJLKO OJHOTO CBOIl-
CTBA — TOTO, HasBallme KOTOPOro OLpefeiaeT apryment ind. Eciz
HY/KHOH# TeopeMbl HeT, BHIpaGaTIBAeTCA HEYCHeX ¢ coobmerEneM
GETH. :

®ynxoua PUTH: [PUTH th-name ind v], SUBR.

Jlanmas (yEKONA, AHATOrHTHAL ¢pysxnmr PUT (oM. § 1.17), same-
HSIOT B CIHCKe CBOHCTB TEOPEMEI, M KOTOpO#i yKa3aHO apryMeHTOM
th-name, TpeskHEe 3HATEHNE cpofictea ¢ HaspammeM IND Ha HOBOE
snagegme V. ONHEOBPEMeHHO 3aMOMHHAETCH ofpaTHBIE omeparop, Ha-
3HaueHMe KOTOPOTO — BOCCTAHOBATH HPH HEYCIeXe mpesHEee SHAUeE-
mme 5TON0 CBOfCTBA. LCME YKa3aHHOM TEODPEMEI HET, BEIpaGaTEIBAETCH
HeycHeX ¢ coo0meHMeM PUTH.

®ynknea PPUTH: [PPUTH th-name ind v], SUBR.
Sra QyEEIEA AeACTBYeT AHAJOTMIHO ¢ymexnur PUTH, mo 06pammﬁ
omepaTop He 3aHOMEHAET.

5.6. Ilpumepsl WCIONb30BAHNA I€IEBHIX TeOpPeM

TroEep, Kak m ao6oi Apyroif A3LIK DpOrpaMMEPOBAHMS, Wpefi-
jasHAaueH JJIS 3ammCH PaspaCOTAHHBIX TeJOBEKOM QITOPHTMOB peIme-
pug sajad. B To sxe BpeMs Ha IUIDHEpe MOKHO OPOTPAMMAPOBATH

182



myTeM ONWCAHES TOT0, UTO HMeeTCA W 9T0 HAN0 MONYIHTS, Gea
ABHOTO YKA3aHEA TOF0, KAK 5TO MOMKHO IOJYIATE. OTBETCTBEHHOCTE
33 DOWCK peNIeHMsA ONHCAHHOH 331l BO3NATaeTcA IPH JTOM Ha
AeIyKTHBHEIA MEXaHH3M A3HIKA. B IpefbIymEX maparpadax yxe
BCTPEYANECH OT/eIbHEle TPEMEPH DaGOTEl 9TON0 MEXAHE3MA W HC-
HOME30BAHESA I(6JEBHX TeopeM HpU ONMCAHME 33fal. B mamHOM mapa-
rpade oTm e .acmerTer GyAyT paccmorpemsl Goxee ZeTaNbHO.

Kak ye 60 CKa3aHO, OCHOPHOe HA3HATEHHE MENeBHX TeopeM —
OMWCHLIBATH dIeMEHTAapHEIe CPENCTBA JOCTIKEHUA meneit, H3 KOTOPHIX
(cpemcTB) E MOIDKHO 6LITh COCTABICGHO pemIeHAe 3afavH. O6paseu
Kajk7MOH TaKoi TeopeME OGBITHO ONHCHIBAET Ty HEJb, KOTOPOHA MOIK-
HO QOCTEYH C IOMOMIBI0 TEOPeMHi, a ee Texo. — HefCcTBUS, -KOTOPHIC
cefyeT MpeUpHHATH, JIf TOro UTOOH MOKHO 6510 CUHTATH ITY
meds JRocTHrHyToH. JleHCTBEA MOTYT 6BITH CAaMBIMH pasHOOOpPasHEIMIL,
HO 0OHIUHO OHE Cciefylomue: Hu00 IIOKA3HBAETCHA, UTO HENb ABIAGTCA
cmefcTBAeM M3 (PAKTOB, OMUCAHHEIX B TeRymei Gase MaHHHIX, JIu60
ocymectisercs (nomycTaMsM 00pasom) Takoe H3MeHeHHe Gasot
TaHHBIX, 9TO0LI B HOBOii 6a3e MAHHEIX Iedh OKa3alach ROCTHTHYTOIL.
B mepBoM cayuae TeOpeMHl OTBedaloT Ha BOMPOCH THEIIA (BePHO i,
470 JAHHBIH IpefiMeT HAXOXUTCA B JAHHOM MecTe», & BO BTOPOM Cay-
yae TeOpeMH YMOBIETBOPSIIOT TpeGoBaHEA THIA «CAENaTh TaK, 9706bI
HAHHBIE IpefMeT OKaszalcs B JaHHOM Mecre». IlepBble TEOpeMsl IpH-
MEHAIOTCA I ONACAHKA JOTHIeCKEX 3aKOHOMeDHOCTed (IPABHI BEHI-
BOZA, CBOMCTB HCHONB3YEMBIX MORATHI, CBAseil MeXEy HEMA X T. I.)
Tof 3aJaum, pemeHHEEe KOTOPOH MOMKHA HANTH IJIBHEPCKAs Hporpam-
Ma, a BTOPEHIe TEOPeMsl HMCIONB3YIOTCA AN ONWCAHES ONepamumii i
HpaBmd Ipeo6pasoBaHMA (HAUpPHMED, dIeMeHTAPHBIX AeHCTBHA poGo--
Ta), KOTOpHIE pa3pelIeH0 NPUMEHATH B DTOH 3ajadte.

PaccMoTpmM IpHAMepHl OIPefeeNnsa W HCHONb30BAHAA MEJeBBIX
TeopeM 060MX yKa3aHHBIX THIIOB. .

JlormuecKme IpaBuia OCBIIHO B3AMHCHIBAIOTCS B BHME (eCHH A,
ro By. DT0 MOMHO HHTePIpPeTHPOBATH CilefylomuM 06pasoM: ecimi
Haji0 NOKa3aTh UCTHHHOCTB B, TO chefyer -I0Ka3aTh HCTHHHOCTH A.
Tono6ras EMIepaTEBHAS TPAKTOBKA MPABHI M JISSKHT B OCHOBE OINCa-
HES MX B BEe TNIDHeDCKUX TeopeM: cieficTsme B BEIHOCHTCA B obGpa-

3eIl TeOpeMEHl, a IpeJUOCHIIKA (MIH npegmocsiTkeE) A odopMasmOTCH

KaK TeJO0 TeOpCMB:lL. -
Hanpmep, CBOACTBO TPAH3ATHBHOCTA OTHOIMEHHS «MEHbIE» B

JOTHIeCKOM HOTAIAN 3aIACHIBACTCA TaK:
less(z, y) ‘A less(y, z) D less(z, z).

Hyskmas nis Hac MHTepIpPeTAmsA: eCHE HAT0 AOKA3ATh, UTO & MEHE-
me z, To JIA STOTO Clefyer HaliTh KakoA-EmOyAb y, 0 KOTODOM H3-
BECTHO, 9TO & MeHLIIe ero, i 3aTeM CJIe[yeT HOKA3aTh, ITO y MEHBIIE .
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droit HHTepOpeTamud COOTBETCTBYeT cChaeAyomas I1eleBas TeopeMa:
[DEFINE TRANS (CONSEQ (X Y Z) (LESS #X xZ)

[SEARCH (LESS .X #Y)]
[GOAL (LESS .Y .2)])]

9Ty TeOpeMy MOKHO MOMONB30BATh A TOKA3aTeNBCTBA (PAKTOB
06 OTHOmEHME «MeHbINE», KOTOPhle SBHO He YKAa3aHE! B Gase MaH-
HBIX, HO KOTOPHE JOTHYECKH Clefyl0T W3 BallMCAHHEIX TaM (PakrTos,

Hycrs x npumepy, Gasa pmaEHEIX Gblla 3amONHEHAa B pe3yIbTATe
. BRITHCIAEHAS ’ :

[DATA (LESS A B) (LESS A 20) (LESS B C)
(LESS C 53)]

Ecnm MBI XOTHM IPOBEDHTH, (BEPHO IH, 9T0 A MeHbIIe 53», Torama
JOCTATOYHO BHIYHCINTH BHIPAsKeHHe

[GOAL (LESS A 53)]

OTBer Ha mOCTABIEHHbIH Bompoc Gyjer HaiifeH aBTOMATHYeCKH («Hay,
€CIM BEIMMCIEHNEe ITOIO BEIDAJKEHHS YCIENIHO, M (HETY, eCiH OHO
HeyCIeIlHO). B mameM clyuae DOMCK OTBeTa OCYINECTBIAETCH creny-
omEM 00pasoM (HANOMHEEM, 4TO ‘Gysknua GOAL — aTo KomMOGmmamus
¢yrxnmit SEARCH n ACHIEVE):

[GOAL (LESS A 53)]
[SEARCH (LESS A 53)] — meycmex
[ACHIEVE (LESS A 53)]
TeopeMa TRANS: X: = A, Z: = 53
[SEARCH (LESS A #Y)] — ycmex, Y: — B
[GOAL (LESS B 53)] ,
[SEARCH (LESS B 53)] — neycmex
[ACHIEVE (LESS B 53)]
TreopeMa TRANS: X:=B, Z:= 53"
[SEARCH (LESS B +Y)] — yecuex,
Y:—=C
[GOAL (LESS C 53)]
[SEARCH (LESS C 53)] — ycmex
Beixox u3 TRANS
BEIX0f u3 TRANS
yemex

3mecs muA AoxasaTerncTBa <A MeHbIMe 53» ObLio HaiimeHo B,

‘} ' Koropoe Gonbmre A, a 3aTeMm Gblra mocTaBTema oenb A0KasaTh, 4UTO
B Mempme 53. [Ina sroro sxe Gonro Haitgeno C, Kotopoe Goxsme B,

} a 3aTeM GOblIa HoCTaBIeHa oens fokasarh, uro «C Memnme 535,
| Tocnexnee BEIcKassiBaEme NIOKA3EIBAETCA HEIOCPE/ICTBEHHO — HAXO0MK~
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HeHHEM COOTBETCTBYIIIETO YTBeDKAeHHSA B 0ase [AHHEIX. TaruMm
66pra30M, 6pwra HalieHa memouka A < B < C << 53, KOTOpas ¥ JOKa-
3EIBaeT HCXONHOE BEHICKA3ELBAHIE,

Teopemy TRANS MOXHO w®CHONB30BaTH TawMe ¥ JJIA MOHCKA
00'beKTOB, CBA3AHHLIX OTHOIIGHHEM «MEHDBINE», OPUIEM TAKEX 00BeK-
TOB, 0 KOTOpHIX B 0ase JaHHEIX He CKa3aHO SABHO, YTO OJNHUH MeHBIIe
apyroro. HanpirMep, ITpH BEIIUCIGHIE

[ACHIEVE (LESS P 53)]

3Ta TeopeMa MOKeT HPHCBOUTL mepeMennoir P 3magenmme B, T. e. Ha
3apoC «HAlTH 00DLEeKT, MeEpmmi 53» OEa AacT orser B:

[ACHIEVE (LESS #P 53)]

reopeMa TRANS: X cBasniBaetca ¢ P, Z: = 53
(#) [SEARCH (LESS .X %Y)] — yemex,
X:=0C (P:=C), Y:=53
[GOAL (LESS 53 53)]
[SEARCH (LESS 53 53)] — meycmex
[ACHIEVE (LESS 53 53)]
treopeMa TRANS: X: = 53, Z: = 53
[SEARCH (LESS 53 #Y)] — HEycmex:
BO3BpAT IO HEYCIeXY K ()
[SEARCH (LESS .X #Y)] — ycmex,
X:=B (P2=B), Y:=C
[GOAL (LESS C 53)] .
[SEARCH (LESS C 53)] — ycmex
Beixog u3 TRANS
ycmex

(3mech Me)KIy NYHKTHPHEIME AHHEAME TOKA33HA HeyCIeIIHAS BETBhL
BEIYHCICHHA. ) '

Teopema TRANS — mpmMep ONECAHES (YECTO» JOTHIECKOIO BHI-
CKasbBaRWA. Ho B mI3HEPCKEX TeopeMax MOMXHO HPEMEHATH M HENO-
FAdecKme [eliCTBEA W IIPOBEPKH, MOKHO MCIONB3OBATH He TONBKO
OPHKASE THNA (HAATH 9TO-TO» HMIE (JOKA3aTh UTO-TO®, HO W JI0OEIe
Apyrde Oponexypsl sA3brka. Hampumep, [isd HOKAa3aTembCTBA «Z MEHb-

Ile z» MOKHO BOCHONB30BATHCA W apndMmermueckuMum PyHKOAAMI,
€CIH r W z — 9YHCIA: '

[DEFINE LESS (CONSEQ (X Z) (LESS X #2)
[UNFALSE [AND [NUM .X] [NUM .Z]
- [LT X .Z]11D]

Kaxpas m3 teopem TRANS m LESS IIpefjaraeT CBO# CIOCOO
AOCTHEHHA ONHOH W TOH Ke LeXm ¥ UpEMeHEMa IPH CBOHX YCJIO-
Buax. Tak, Teopema LESS me cMmomer nokasars (20 mempme C», HO
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fderko pmoxaseBaeT «20 Memspme 53», TOrja Kak TeopeMa TRANS =me
cyMeeT [OKA3aTh MOCHefHEe BHICKABHIBAHME IPH HMEIHeHcs 6aze
[aHHEIX. .

CiiefyeT OTMETHTh, 4TO STH TeOpeML He BIONHe DABHOIEHHEL
Ecnm ¢ momompbio TeopeMbi TRANS MOKHO HaXORuTh OGBEKTH, CBA-
3aHHbEIe OTHOIIEHHEM (MEHBIIE», TO TeopeMa LESS pgua ororo He
nprcmoco6nena. OHA oOmpefelleHA TaK, YTO OPH BEI30BE, CKAKEM, IO
ofipasmy (LESS «P 53) oma pacr ommbRy, DOCKOABKY (yHEKOHEA
NUM HeBHTIOIHVMA IPE HeONpefeleHHOM 3HAYCHHI CBOET0 apryMeH-
ta. W ecam BO3MOKHEI BBEI30OBHI TeOpeM [0 TAKHM o6pasmaM, TO Cle-
Ayer nmG0 W3MEHHTH ompenelenme Teopems: LESS, nuGo sauperdTs
¢ DOMOIBI0 PeKOMeHJanmii ee BLI30B, HapAMep, TaK:

[ACHIEVE (LESS «P 53) (USE [NON LESS])]

Temeps PACCMOTPUM IelleBhie TEOPEMbI, KOTODhIe ANA OCTHUKOHMS
e H3MEeHANT 6a3y JaHHBIX. Takme TeopeMsl, KaK yiKe OTMETAJNOCH,
HCIIONB3YIOTCA AJIA ONHCAHEA TeX OMepammid, KOTOPHE MOMKHO IpHMe-
HATbH B Bafiade, pemaeMoif IIIHEPCKOH IporpaMMoil. JTH Olepamul
00HYHO TPEACTABAAIOTCS CIESYOmuM 06pa3oM: eClH YXOBIETBOPEHB!
IpeNIOCEIIKE A, TOTAA MOMKHO BHIIONEHTH Heitcrsme D, moaysas B
pesyabrare R. Haxk m paHpme, HaC WHTepecyer HMIepaTHBHAA TPaK-
TOBKA: ecnm TpeGyerca moixyumth R, Torga Hajo CcHeNaTh TaK, 9T06H
(33844 VROBIETBODEHH! IPE[IOCHITKI A, a 3aTeM Yy:Ke HYKHO BBHIOOJ-
BATh feiicteue D. I/IMenno 9Ta TPAKTOBKA W JERHET B OCHOBe Hpef-
cTaBleHAs olepandii B BHAE IUIDHEPCKAX TeOpeM: pesyabraT R BEI-

HOCHTCA B o0pasen] TeOpPeMHI, a IPHKA3hkl «YNOBIETBOPATH MPEJIO-

CLIIKE A» ¥ (BHIDONHEHTH peictsme D» odopMisgioTcs KaKk Teao
TEOPeMEI.

Ho uTo 3pech MOBMMAETCSA WOJ CIOBAME (BEIIOIHUTH fHefcTBHE»?
TleficTBEe — 3TO HEROTOpOe WaMeHeHMe pealbHo# ofcramoskm. Ilo-
CKOIBKY B IUIHEPCKAX IpOrpaMMax o06CTaHOBKA OMMUCHIBAETCA B BHJE

6asH nannmx, TO W3MeHeHHe O0GCTaHOBKH AMATHAPYETCA H3MEHEHHEM -

6a3sl MaEEHIX. TeM CaMuIM IOJ «BEUIOJHeHEEM JeHCTBHA» IOIpasyMe-
BAeTCA COOTBETCTBYHMIee M3MeHeHMe Gashl AAHHEIX, a HMEHHO: BHI-
9YepKUBAHHWE YTBEPK[CHHH, ONWCHIBAIOIUX (AKTHI, KOTOPHIE IOCIe
BHIIIOJNHEHAS NeHCTBAA CTANM JOKHBIMYW, I 3alHCh HOBEIX YTBep:K[e-
HE#, KOTOPEIe ONUCHIBAIOT (DAKTH, CTAaBINIXe MCTHHHBIMM.

PaccMoTpmM, HampuMmep, RedcTBHA pobOTa (IepeHEeCTH HEKOTO-
DHlit IpefMeT W3 OJHOTO MeCTa B upyroe» H «mepeiTH ®W3 OFHOTO
MecTa B ApYTOe». .

ByjieM mpenmonaraTh, 4T0 POGOT MOKET HePeHOCHTH TOJBKO AMIA-
KE -H 970 OH MOKeT GeCIPemATCTBEHHO HePeXONATh ¥ HEPEHOCHTE
mobble AMEKA u3 a06oit Toukm B a6y mApyryio. BymeM Tamime
cudTaTh, 4T0 B 0ase JAHHEIX MMEOTCA CIERYIIAe YTBeD;KIeHHA:
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(ATR z) — pobot f{axo-mmca Ha HONY B TOUKE Z;
(AT th z) —mpepxMeT th HaXOMUTCA HA HONY B TOUKE I;
(BOX b) — b ABndeTcsa AMNKOM.

Ilpu srEx mpegumonosenusx «mepexoc mpeamera TH ums™ rouxm X
B TOUKY Y» MOMKHO OHHCATh B BHJE TaKOH IeeBOA TeOpeMsl:

[DEFINE HECTY (CONSEQ (X Y TH) (AT «TH +Y)
[SEARCH (BOX .TH)]
[SEARCH1 (AT .TH #X)]
[GOAL (ATR .X) (USE1)]
[ERASE (AT .TH .X)] [ERASE (ATR X)]
[ASSERT (AT .TH.Y)] [ASSERT (ATR .Y)]
[PLANNING (IIEPEHECTH .TH ¥3 X B .Y)])]

O6paser; 9Toif TeopeMbI ONMCHIBAET OCHOBHOK pPesyibTaT NeHCTBEA
«ueperectn» — npeamer TH oxaskercn B Touke Y (ecTsh m moGowmEri

- pesyJAbTAT: B OTOH e TOTKE OKAyKeTCHA M poborT).

Jlannoe pmeiictbme mMeer [Be IpeJuOCHUIKA. IIepBY0 W3 HHEX — -
TH. pomxern GeiTh amuroM — mposepser ¢gyrrnus SEARCH, ¢ o6pa-
meHUA K KOTOPOi HAuMHaeTCs Telo TEOpeMHl. BTopad IpefmoCHUIKA —
pOGOT FOMKeH OKasaThCs B TOI jKE TOUKe, 9TO W AMZK (TOIHKO TOTAA
poboT Moxier Hagarh HepeHoc). TeopeMma olpefelser, B KaKOil TOUKe
X ceiiTac HaxofuTCA AIIMK, U CTABAT Ielb CACIATh TAK, YTOOR CTAIO
HCTHHHBIM YTBCP/KAEHHC O TOM, YTO poboT Haxogmrca B TOUKe X ¥),
JlocTHyb 3TOM IIeTHM MOIKHO -C IOMOIIBIO KAKOH-THGO TEOPEMBI, OMHCHI«
Balomeil mepegsmwrenue pobora. Kakas EMEHHO M3 HEX Gyfer HCIIOME~
30BaHA, MBI HE 3HaeM, 714 BTO W He HAJ0 HaM 3HATh. OXHAKO HaM
U3BCCTHO 3apaHee, YTO NOCTATOUHO HAHTH JWIIL OJUH CIOCO6 IOXXO-
Aa pafora K AMHUKYy U 9TO B cIydae MOCHeAYIOIIEr0 HEyCHeXa QymK-
nua GOAL me momxsa B0306HOBIATE ¢BoI pabory. VIMeHHO 310 MH
¥ yKazaxm ¢ moMomeio USE1-pexoMengamun.

Ecam yHanoch YHOBIETBODHTH 00e NIpPENNOCHKAKHA, TO Haliee Teo-
peMa «BHIIOJHACTY caMo JefcTBUE IePeHOCA ANIMKA: OHA BHIYEPKUBAELT
u3 Ga3hl JaHHBIX YTBEPKAEHHA O TOM, 9TO amuk u po6oT HaxomATCA B
TouKe X, M 3aIHCHIBAET YTBePHKJCHIIA O TOM, YTO OHM Temeph pacIo-
JOMEHEl B TOUKe Y. ~

B xomme TeopeMsl 3amiAcaHo ofpamenme k¥ gyEknmm PLANNING,
KoTOpas OyfeT paccMoTpeHa WyTh mode. IToKa sKe MOMKHO CUHTATSH,
9TO OHa JefCTBYeT Kak MyCTOH omepaTop.

*) OTmeruM, 4TO B TeopeMaX paccMaTPHBAEMOTO THIIA CIEAYeT
HE CTONBKO NMPOBEPATb, BLUTOJHEHBl JIH IIPENOCBUIKIT, CKOILKO Tpe-
GoBarh, UTOOK OHM CTAlu BHIIONHEHHHMH, Ecim, RampmMep, B Teope-
me HECTH samenurs obpamenme x (ymxoum GOAL ma ofpamenne
& Qynxnun SEARCH, t. e. Ha mpoBepKy, HaxoguTcsa au poGoT B TOwU-
Ke X, H ecim OKa)KeTCs, 9T0 poboTa HET B ITOH TOUKe, TO TeopeMa
HIKOI7IA HC CMOeT JOCTHIL CBOe et
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Heitcreme «mepeMemeHue poGora u3 Touxkum X B TOYKY Y» OOHCEHI-
BaeTCA Cileflyomeil Teopemoit:

[DEFINE MATH (CONSEQ (X Y) (ATR «Y)
[GOAL (ATR «X) (USE{ [NON WJITH])]
[ERASE (ATR X)]

[ASSERT (ATR .Y)]
[PLANNING (HAITH 3 X B .Y)])]

OO6pasen TeOpeMHI YKAa3bIBAET, 4TO B Pe3YIbTaTe BENIOJHEHHSA TeO-
peMsl pobor oka)iercs B Touke Y. IIpefmocrinkoit ommcriBaeMoro Heii-
CTBOA ABIAETCA TO, YTO POGOT Haxomwurcd B Kakoi-mmb6o toure X
Ha moxy. Ecim om He Ha momy (a, HAUIpAMep, HAa AMUKe), TOTHA
¢ynrnus GOAL tpebyer chexars Tak, 9rofbl OH OKa3aiCA Ha IOMY;
"IpA 9TOM MOieT OHITh IPEMeHeHa Mi00as MOTXOMAMAA TeopeMa, HO
He cama Teopema VMJITH. CoGcrBenHO ke feficTBme Mepexofa HMETH-
pyeTcA BEIUCDKMBAHMEM YTBED:KAEHAA o ToM, uTo poGor B X, m 3a-
' IECHI0 yTBEPHRJEHnHA 0 TOM, 410 poGor B Y.

Pacemorpum, xak GymyT memomssoBaThes ofe oTm TeOpeMHl B 3a-
Rade, B Ko10poil TpeGyerca movecTuTs amukE BOX1 m BOX2 B ka-
Kyl0-B0YAH ONHY TOUKY, eCIH B HCXORHOH CHTYaImm poGoT Haxommaca
Ha moaxy B TouKe, P, zm;mc BOX1 —3 Tourke Q, a ammr BOX2 —s
TouKe R.

Basza maHHEIX, ONACHBAIIMANL HCXONHYI0 CHTYANHIO, 3afaeTCHd TaK:

/ [DATA (ATR P) (BOX BOX1) (AT BOX1 Q)
(BOX BOX2) (AT BQX2 R)]

a MeJb 3aJaYd 3aJaeTcs BBIpaKeHNEeM

[PROG (H) [GOAL (AT BOX1 ‘xH)]
' [GOAL (AT BOX2 .H)]]

BrruncieRne 5T0r0 BHpameHWS 0CYIMIeCTBAAETCH CHeRyIomuM 06-
pasom:
[GOAL (AT BOX1 #H)]
[SEARCH (AT BOX1 #H)] -ycnex, H:=Q
ycmex
[GOAL (AT BOX2 Q)]
[SEARCH (AT BOX2 Q)] — meycmex
[ACHIEVE (AT BOX2 Q)] ’
1eopema HECTU: = TH: — BOX2, Y: = Q
[SEARCH (BOX BOX2)] — ycmex
[SEARCH1 (AT BOX2 #X)] — yemex, X: — R
[GOAL (ATR R)]
[SEARCH (ATR R)] — meycnex
[ACHIEVE (ATR R)]
Teopema UATHU: Y:=R
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[GOAL (ATR #X)]
[SEARCH (ATR #X)] —ycmex, X: =P
[ERASE (ATR P)] ”
[ASSERT (ATR R)] }«nepenm 3 P B R»
serxon w3 UJITU
[ERASE (AT BOX2 R)]
[ERASE (ATR R)
[ASSERT (AT B0]X2 Q] «neperects BOX2 m3 R B Q»
[ASSERT (ATR Q)]
serxox m3 HECTU
ycmex v

TaxzM obpasoM, Oelma BeIOpaHa TOYKa Q, Ihe Yse Haxommiucs
msuquk BOX1, mocie gero pobor mosomen K Amuky. BOX2 m mepemec
ero B Touky Q. B aTor MoMeHT 6aza JAHHHIX CTaNa TaKoi:

(ATR Q) (BOX BOX2) (AT BOX2 Q) \
(BOX BOX1) (AT BOX1 Q),

T. 6. OHA ONECHIBAeT CATYandio, B KOTOPO# HeNb 3afaY AOCTHTHYTA.

B samazax o po6orax yacTo Tpefyercs He BEINOIHEHWE, & IJIA-
EHpoBaHWe NelcTBEE poGoTa: HeOGXOMEMO BHIAATH CHMCOK fleiCTBU,
BHIONHEHEE KOTOPHIX WMpEBEieT K IOCTABISHHON NelH, HO CaMd JTH
meficTBHA He MOUKHBI OHITH BEINONHEHSl, M HOTOMY JOJKHO 6LITH
COXPAHEHO HCXONHOE cocTosiame Gassl FAHHHX. JOGETHCA HTONO MOKHO
¢ IOMOIIBI0 TeX ke CAMBIX TeopeM, UTO HCHOAB3YIOTCS T BHIIOXN-
HeHEa MeliCTBHA, HO IpHm 5TOM HEOOXOFMME! HeKOoTODhle M3MeHeHHS.

Bo-mepBEIX, A 'TOro 9YTOGH 3aIMOMHHATH, KaK@me TEOPEMEl, IpU
KAaKHX IIapaMeTpax ¥ B KAKOM IIOPA/Ke BEIBHIBAIHCH, MOKHO BBECTH
KOHCTAaHTY, cKaskeM, PLAN ¢ HauaIsHHIM 3HaUeHmeM (), B KOTOPYIO
Kayinas mpopaGorasmas TeopeMa Gyzer 3amoCHTH HE(OPMAIHIO O cebe.
VMeEHO TaKoe H3MeHeHHe 3HAaUeHZAA KOHCTAHTH M OCYIIeCcTBIAET
¢ynrmas PLANNING: :

[DEFINE PLANNING (LAMBDA (INF)
[CSET PLAN (I:PLAN .INF)])]

B KoHIe KOHIOB 3HATeHEEM 5TOH KOHCTAHTEI OKA;KETCHA IePeTeHkb
meiicTBmii po6oTa, KoTOpHe ORLIE BHIONHEHEI PAR JOCTIKEHUA -UO-
cTaBAeHHOM IeId. B HameM OpaMepe ¢ NEpeHOCOM AMMHAKOB 3HAYE-
mmeM rxorcTanTH PLAN Gynmer clremyromuil CIIECOK:

((MATH U3 P B R) (IIEPEHECTH BOX2 I3 R B Q)) -
" Bo-BTOPHIX, LOCIE TOTO KAaK IeJb MOCTHTHYTa H IIAH neicTBuit
pobora HaitfeH, BeOOXOMMMO YHWITOKUTH BOE IPOE3BEMEHHLIC HBMe-

HeHus B Gaze AAHHLIX. JIJIA DTOTO MOMKHO BOCHONL30BATLCA (PyHKIHe(l
TEMP mmu TPROG (cm. § 3.6), xoropas mepex saBepIIeHHeM CBOel
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paGoTer orMeHAeT BCe moGounrle et «BEYTpE» cebsa. Tarkmm
ofpasoM, ecm GeI B Hamreil 3afaue TPeGOBANOCh CINARHPOBATH, a HE
BHIIONHUTH AGHCTBHA, TO CIeN10BaI0 GBI HECKONBLKO NO-MHOMY 3afaTh
IeJb 3a/aun:

[TPROG (H). [CSET PLAN ()]
[GOAL (AT BOX1 #H)] [GOAL (AT BOX2 .H)]
:PLAN]

Torna sEauemmeM 5T0ro BHIpaKemms GygeT yKasaHHLIH BHIIE CIHECOK-
IJIaH, 8 HCXOAL0e COCTOAMNE 0ashl TAHHEIX He M3MEHUTCA. )

OnmmeM eme HeckoNbKO AeficTBuit pofoTa m pemmm ussecrﬂyxo
3aauy «obespAHa W GaHaHE), DpaEia, B HECKOIBKO M3MEHEHHOM
dopmynuposxe, BaarTolt ws [17].

B oToif 3ajave Hpe[IONaraeTcs, 4TO B HEKOTOPOH KOMHATe, INe
HefictByer po6OT, HA LOXY PACIONOMEHEI BHICOKHe W HU3KWe AIIAKM,
'a Ha CTeHe eCTh BRIKIIOYATeNb, KOTODHI PACHONOKEH Ha HENOCATAe-
Mot giaa poGora Beicote. Ilpemmomaraercs, 9T0 poGOT MOMceT IOBEp-
HYTb BBIKIIOYATENh (3a)KeUhb CBeT B KoMHATe), ecCIH OH Oyjer
'HAXQ[UATHCST HA BLICOKOM SIIMKE, [OMCITEHHOM IION BLIKIIOUATENeM.’
Tpebyercs cocTaBETh IiIaH AelcTBHH pPoGoTa, B PC3yIBTAaTe BLIIOJ-
HEHHA KOTODHIX OH CMOJKET 3a’Keub CBET.

B nomonnenne K paccMOTPeHHBIM BbImIe yTBePHKAeHUAM Gasbl JaH-
Heix OygeM TaKKe HCIIONB30BATH CAGAYIOMWE YTBED/KTOHHS:

(ONR b) — po6oT HaxXoAMTCA HA AmMWEe b (B Kak-
* #  §EI MoMent B Gase HDAQHHEIX MOMKeT GHITH
. nmbo aTO yTBEPEAenHe, THOO YTBepHKIE-

:;  mme (ATR z), osEawammee, 4710 pobor Ha

moxy); -
(AT LIGHTSWITCH Z) — BHIKIIOUATENH pacnonomen HaJ TOYKOH x;
(LIGHTSWITCH: s) —ecan s = ON, T0 cBer TOpUT, & eCIH § =

- = OFF, 1o me ropmr.

Kpome toro, GymeM cumTaTh, 9T0 ¢ KayELHM YTBeDKACHAEM
(BOX b) cessamo csoiicrso HEIGHT, snauenme KOTOPOTO YKasEIBaeT
BBICOTY AIMKA b B KaKOX-TO eQEHMNAX [MHBL SIMUK camrtacTes
BBICOKIIM, CCJUI CrO BLICOTA He MeHCE 5 eJIIHUI.

HIpw srmx cormamenuax peiicrsme poGora «samests Ha npenMer
TH» MoxHO ommecaTs B BHJE TAKOfl TEOPEMEL:

[DEFINE BAJIESTL (CONSEQ (TH X) (ONR *TH)
[SEARCH (BOX .TH)]
[SEARCH! (AT .TH #X)]
[GOAL (ATR X) (USE1)]
[ERASE (ATR X)]
[ASSERT (ONR .TH)]
[PLANNING (3AJIE3TL 1A .TH)])]
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O6paser 5Toif TeopeMbl ONMCHIBAET De3YTBTAT «PoGOT HAXORHTCHA
ma TH», KoTOpEI MOXEHO DOXYIATH IPH ee BEIIONHEHNH. B rene reo-
peMbl CHauala OpPOBEPsETCsS, ABIAETCA JH TH smpmroM (BeICOTR
AIAKA He IPOBEPHAETCA — MPEJIIoNaraeTcs, 110 PoGOT MOMKET 3alesTh
Ha Moot AIEK), 4 3aTeM CTABETCA Lelb: CeiaTh Tak, uT00sl poGor
OKazaxcsd Ha WMONY B Toit me rTouke X, uro m amuKk. Ecam stm mpex-
OCHLTKE YIOBIETBODEHH, TOTAa (BHIIONHASTCA» CAMO [eficTBue 3aie-
3aHES Ha SIOUK: BHMEepKEBaerTcd, 770 PobOT Ha MOy B TOTKe X, u 3a-
nuckIBaeTcd, uTo oH Ha Amuke TH. .

JleficTB;e «CTe3Th ¢ SIMEKA» MOMKeT OHITH BHINONHEHO TONLKO
OpE yCnoBEE, uTo PoGOT JeMCTBHTENBHO HAXOJWTCA HA SIIUKE. Pe-
3yIBTATOM 3Ke DTOT0 AelicTBEs GymeT T0, 1T0 POGOT OKAKeTCA Ha MOXY
B TOH e TOUKe, I7ie PACIOJIOKEH AIMUK:

[DEFINE CIIE3Th (CONSEQ (TH X) (ATR #X)
[SEARCH1 (ONR »TH)]
[SEARCH1 (AT .TH X)]
[ERASE (ONR .TH)]
[ASSERT- (ATR .X)]
[PLANNING (CJIE3Th C .TH)])]

JleficTeme «3akedb CBETH» ONECHIBAETCA CIefylomeid TeopeMoii:

[DEFINE 3AMKEYh (CONSEQ (X TH) - ‘
(LIGHTSWITCH ON) , :
[SEARCH! (AT LIGHTSWITCH #X)]
- [SEARCH (BOX #TH) (TEST HEIGHT [GE 5})\]
[GOAL (AT .TH .X)]
[GOAL (ONR .TH)] . N
[ERASE (LIGHTSWITCH OFF)]
‘TASSERT (LIGHTSWITCH ON)]
[PLANNING (3AKEYBb CBET)])]

JamHas TeopeMa CHAgYaja Ompefenaser, HAJy Kawoi Touxor X
PacmonoKer BHIKIIOYATENb, 8aTeM HONLICKABAGT SINUWE, BHICOTA KOTO-
poro He MeHBIIE 5 eNWHUIl, W CTABAT JBe IOANENHW: 3TOT AMMEK KOJ-
JReH CKasaThcA B Touke X m poGor Hoilkem HAXOMUTECA HA AIIEKE.
CoGcTBeHHO feficTBHE CBONUTCSA K BHUEPKUBAHHIO YTBEKIEHHA, 4TO
CBeT He TOPHT, B K 3aNUCH YTBEPKMCHUS, 9TO OH 3AMUKEH.

Mosxmo Oprmo OH ommcats m gpyrme JgelicrBus poGora («CTaBATH
AMJK Ha ANUKY, (BHIKIOYATHL CBET» M T. f.), HO MH OrpPAaHHIAMCA
TOIBKO DPACCMOTPEHEEIMH ‘BEIle H ONHIIEM Teleph MCXONHYIO CHTYa-
OHI0 ¥ Ielb Halled sagagn. )

Hcxopmyro cutyanmmio 3afadd GymeM OpefmoJiararh clemyomed:
poGor Haxopurcs Ha smuke BOX1, ammr BOX1! BricoToft 2 pacmoso-
#weH B Touke P{, ammk BOX2 phicoroit 6 —8 Touxe P2, BRIKMIOUA-
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. TeJb He MOBEPHYT M HAXOZUTCA HaR Toukoi P3. Basa HamHHIX, omuCH-
BaOmas 9Ty CATYANHUIO, 3a[[aeTCA TaK:

[DB (BOX BOX1) (HEIGHT 2)
(BOX BOX2) (HEIGHT 6)] :

[DATA (ONR BOX1) (AT BOX1 P1) (AT BOX2 P2)
(AT LIGHTSWITCH P3) (LIGHTSWITCH OFF)]

Iensr 3afjau;m — COCTaBATH INAH [eiiCTBHA, B pesyibTaTe HCHOJ-
HEHHA KOTOPOrO B KOMHATe Oy/ieT IOPeTh CBET,— ONMCEIBAETCA BEHI-
paKeHuEeM

[TPROG () [CSET PLAN ()]
[GOAL (LIGHTSWITCH ON)] :PLAN]

IIpn BHIYECIEHAXA STOTO BHIPVKEHHA OyHeT 'COCTABIEH CIeAYIO-
OII# CHUCOK-IIIIAH:

((CIIE3TH C BOX1)
(MITHU U3 P1 B P2)
(IEPEHECTH BOX2 M3 P2 B P3)
(3AJIE3TH HA BOX2)

(3AJKEYDL CBET))

5.7. Uctionb3oBanme 3aMECHIBAIOIINX
U BBIYCPKHBAIOIIUX TeopeM

3anmchiBaomme TEOPEMBI MOMKHO BEI3BaTh, o6paTuBmmch h QyHK-
nux DRAW, HO 06HYHO OHM BHIBLIBAIOTCS NIPY BHYHCIEHHE (GyEKIHA
ASSERT maz PASSERT (cm. § 42). Ecim B ofpameHmnm K rakoil
¢ymxnEE yrasama peXOMeHJANHsA, TO HOCHe TOTO Kak (DyHKOMA 3a-
OumeT yTBep;ifgeHne B 06a3y JaHHEIX, HAYAHAETCH BHI30B BaIECHIBAIO-
mAX TeopeM COINMacHO 3Toi pexoMengammu. OGpasmoM ' IS BEI30BA
3/leCh CIHYMKAT TONBKO UTO BANMCAHHOE YTBEPIKAeHHe *),

Hanpmmep, mpm BHYECIeHEY BHpaeHH

[ASSERT (AT BOX PLACE) (TRY)]
B 6asy mamHEIX Gyner sanmeamo, ecim, KOHEYHO, ero TaM He GEuIO,
yreepxpende (AT BOX PLACE), mocie wero 6ymeT BHIONHEHO
[DRAW (AT BOX PLACE) (TRY)]

T. e. Oyayr mo odepem BEI3BAHH BCe 3aNMCHBAIOITE TeopeMsl, 06-
pasmel KoTophix coorsercTBylor cumcky (AT BOX PLACE). Ecmm

*) Ipm comocraBienn: ¢ obpasmaMm TEOpeM yTBep:KJeHHEe TpaK-
TyeTCA Kak BhIDajKeHWe, a He Kak oOpasem. IlosroMy B yTBepmennu

(A [B]) anement [B] paccMaTpuaeTcs mpocTO Kak CIIACOK, a He KaK .

obpamenne ¥ mpogexype B.
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BCE DTWM TEOPEMBI YCHEINHH, TOrfA BEIYMCIEHHE obpamenus ¥ QyEK-
mru ASSERT yomemmo sasepmaercsi co sEauzeHmeM T. Ho ecam xors
6L Of[HA M3 DTHX TeOPEeM OKaMKeTCs HEYCIeINHOH, TO BO3HMKIIHI He-
ycmex me Gygmer ocramosier ¢ymkmumeit ASSERT, m om, B wacTHOCTH,
ormMenuT 3amuch yrBep:iuenus (AT BOX PLACE) B 6asy paHHEHIX.

AHAQIOTMYHA CHTYaO¥d ¥ C BHIYCPKIBAIOIUMA TEOPEMaMH: OHH
OynyT BbiabiBaThCA npu  Bhiumcaenuu ¢ymxouz ERASE  (maun
PERASE), ecin B ofpamennu K Heil ykasama Kakag-HHOYAb peko-
MeHpamisa. O6pas3ioM s BHI30Ba CIYIKHAT TOJBKO 9YTO BEIYEPKHYTOE
yTBEPIKEHHE,

JamuceIBalOIMe M BHYEPKWBAIIAE TEOPEMHI BBEJEHH B 3EHIK,
JUI TOTO 910651 MOMKHO 6BITO KOHTDOJIMPOBATh W3MeHeHNsA 0Gasnl maH-
geix. C DOMOMIBIO 3TEX TeopeM OOBIYHO IPOBEPSeTCHA, HOIYCTHMO JH
Opou3BeleHHOe W3MeHeHMe, WIN BEIIONHAIOTCH MONOJHATENLHEC H3Me-
HenusA 0assl JAHHEIX.

Hampumep, ecim B pelmaeMoii 3ajave He JONYCKaeTCA, UTOGHI
ABa IpefAMeTa HAXONUINCh B OAHOM W TOH Ke TOUKE, TO ITO MOKHO
OPOKOHTPOJHEPOBATE C NMOMOINBIO TAKOH B3aMECHIBAIOINEN TeOpeMEI:

[DEFINE A1 (ANTEC (X Y) (AT #X #Y)
[IF ([SEARCH (AT [NON .X] .Y)] [FAIL])])]

Ecnm seimonmserca [ASSERT (AT TH P1) (TRY)] = Bm3BaHa 3Ta
TeopeMa, TO OHA IIPOBEPHT, He GHIIO Au B (ase HAHHEX yTBED/IeHHS
0 TOM, 9T0 B TouKe P1 maxonwmmca mpemmer, otsmuania or TH. Ecam
6r10, TO Teopema BeIpaGoTaeT Heycmex, KOTODHIH H OTMEHHT Kak
He3aKOHHYI0 samuch yreepxuenua (AT TH P1). B mpormerOM ciuy-
9ae TeopeMa yCHeIlHa, ¥ 3aIECh He GyAeT OTMEeHeHa.

B 10 e Bpema sammchiBalomas TéopeMa

[DEFINE A2 (ANTEC (X Y) (AT #X «Y) : y
[ERASE (CLEAR .Y)])] *

OpefiHA3HAYERA I yCTpaHeHAsA KOHQIAKTOB B Gase mamEnx. OHa
Tpe6yeT BHMEDKHYTH YTBeD:KACHHE O TOM, UTO Touka Y CBOGOAHA,
ecnnm B Gasy MaEEBIX GHLIO 3aIMCAHO yTBepIEHHe O TOM, YTO HEKO-
TOPHIA HpeAMeT NOMeINeH B ATY TOUKY.

Eme opgma mpuMmep:

[DEFINE LOVE (ANTEC (X Y) (LOVES #X »Y)
[ASSERT (HUMAN .X)]
[ASSERT (HUMAN .Y)])]

dra TeopeMa OCYIIECTBIAGT CONYTCTBYIOIIHe M3MeHeHHs 6ask Nam-
HBIX: eCIIH 3AMMCHIBAETCH, 4TO X MOGHT Y, TO Kak CJAeNCTBEE 3aIINCH-
Baercd, 910 X 1 Y ABJIAIOTCA TIOXLMH.

ABaNOTHIHO NPUMEHAIOTCA W BHYCPKEBAIONIHE TEOPEMEL
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B zakiaioueHHe DPAcCMOTPHM HCIOIH30BAHUE TEopeM pasHOro TH-
ma Ha IpAMepe CHCTEME, o'rneqaxomeﬁ HA BOIOPOCH O POXCTBEHHBIX

OTHOMEHAAX. .
Hpe).‘[IIOJIO}REM, 9TO0 IOJH30BATENHh BemeT MHAJOr C aT0#t cmcTe-

Moit, coobmas eif paxTel BEAA
“(z — MY y), (z — JEHA p),
(¢ — OTEIL] y); (z — MATD yp),
(z — CBIH y), (x — JI04Yb yp)

R 3amaBasa BOIPOCH BHJIA

(B KAKOM POJICTBE z M z ?), h -

(KTO p y 7). N
(3nech z, y W z—HAMeHa IIOfeH, npnqeia r W z 3aOHECHIBAIOTCA B
AMeHATEISHOM Hafeske, a y — B PONUTENLHOM; p — mo0oe M3 HA3Ba-
mmii pomersa: MYJK, JKEHA, OTEILl, MATh, CbIH, JI0Yb, BPAT,
CECTPA, JEN, AAns, MYPUH, HEBECTKA m r. n.) CmcreMa
 OIDKHA TWOHEMATh coofmjaeMsle efi (arrsl H OTBETaThH Ha BOHPOCH!

. IOIBb30BaTENA.

Bo3MOKEEIT IpEMEp AHAJOra ¢ CECTEMO (nepen IPeIOKeHAAME
MOJNb530BaTeNIA MOCTABICHBI anesnomn)

+ (MAPHHA — JI0Ub OJIETA)

MMOHATHO
% - (TAJISI — MATH MAPYHEI)
TIOHATHO
#+ (B KAKOM POJICTBE OJIET 1 I‘AJIH ?)
(OJIET — MY TAJIN) -
« (OJIET — OTEI] TAPACA) -
MOHATHO
» (TAJIA — MATBH TAPACA)
1 BHAIO .
# (KTO CBIH TAJIN ?)
HE 3HAIO -
« (JIEHA — JKEHA TAPACA) .
TOHATHO L
%« (KTO CBHIH TAJIN ?) i
TAPAC s

Ysae

+ (B KAKOM POJCTBE JIEHA I TAJIS ?)
(IEHA — HEBECTKA T'AJIM)
« HKOHEI[

IlpoxoMMeRTHDYEM 5TOT ;manor 00BACHAA UIPUHNATH  pPaGoTEH

CHCTEMBEI.
Ecnu cmcreMe coobmaercs HOBag mxd)opmaunn, TO OHA 3ANMCHI-
BaeT ee B CBOIO 0asy RAHHEIX H OTBEYAET «HOHATHO». IIpm atoM
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B 6a3y MamEHLIX 3aHOCATCA He ¢aM COOOIIeHHENA (paKT, a JBa yTBEpK-
HeHWA: 0 IO0Jie IEPBOTO M3 JWI, YKA3AHHHX B (PaKTe, @ O POICTBEH-
BOM OTHOMIGHAM MeKAy o00MME JIAOaMH, HeHTPaILHOM IO OTHOIICHWIO
¥ mony. Hampmmep, npm mocrymiernn ¢axra «Mapwna — goun Onera»
B-6a3y JaHHBIX 3aIMCHIBAIOTCA YTBED:KAeHEA «MapmHa — jKeHMEHA»
m «Oner — poxurens Mapmmsi», a mpm mocrymierm: daxra «Tars —
MaTh MapuARI» 3amncHiBaloTCa yTBepwAeHns . «lansa — skeRmmuBa» I
«Tansn — pogutens Mapunsi». OHOBPEMEHHO € 3aNHCHI0 TAKAX Qak-
TOB CHCT&MA BLIBOIHT BCe BO3MOMKHEBIE CllefcTBuA m3 HuX. K mpmMepy,
cmcTeMa 3HaeT (TaK YK OHAa YCTPOEHA), 4TO POAHUTENH OJHOIO W TOTO
#e PCOeHKA ABIMOTCA CYNpPYraMm M 9TO CYHOPYTH — 9TO JHOA DAas-
HOro moia. IloaToMy mocie HOCTYOmJeHWs BTOporo ¢aKTa CHCTEMA
3aIECHIBAET B CBOIO 0asy mammbIX, uro Omer m Tang — cympyrm m
910 OJrer — MY)KUMHA. JT0 ¥ IO3BOJAET CHCTEME OTBETHTH Ha BOIPOC
0 poficTBeHHOM OTHomenm7 Mesray OneroMm m Tamneit.

Nlanee cucreMe coobmiaercs, 9to Oer — oTer Tapaca. Cucrema
sanmmceiBaeT, uro Omer — pomurens Tapaca (mom Oxera oHa Yyike
3Haer), I BBHIBOJET OTCIOfia, uTo u cynpyra Omera” (T'ama) rarske
aeaserca pogureiaeM Tapaca. IToaTroMy na ciaegyomuii Coo0meHHSI I
eit ¢axr «Tanxs — mars Tapaca» cucTeMa oTBeuaeT, uTO OHA Yike
3maer 06 aToM. (Crmcrema, moiydmp MioGofi (haxT, IpeKme BCETO IbI-.
TaeTCsA OIpPefielIATh, He BLIBOAUTCA JNH OH M3 yyKe H3BeCTHBIX JAHHBIX;
eCim BEIBOAWTCS, TO CHCTeMa HWYeT0 HE 3aNHCEIBAET B CBOIO 6a3y
JAHHBIX U OTBEYAeT ¢ 3HAN0Y.)

Cremylomee mpefno:KeHme MOXb30BaTeds — aTo sompoc «Kro ceim
Tanu?». B maEEEIH MOMeHT cmcreMa 3Haer, 9To y lamm nBoe pmereif,
Mapura m Tapac, u 9r0 Mapuma —ee nous. Ilon sxe Tapaca moxa
eli HeM3BECTEH, II0ITOMYy OHA M OTBeuaeT «He BHAO». VI Jamm:s 3a-
TeM, KOrfa e coofmuin darr «Jlema — sxema Tapacay, W3 KOTOPOro

"oma ysmama, uro Tapac — My)RumHA, CHCTEMa CMOIJIa OTBETHTH HA
Bompoc o ceiEe I'aam. . -

Tocxe sroro Grir sagaE BOIPOC O ToM, KeM JIeHa HIPHXOQATCS
Tagne. IlpiTasch HaiiTa OTBeT, cHCTeMa IepebumpaeT BCe HM3BECTHHIE eif
OTHOINEGHUS POACTBA M yCTaHABIHBAeT, 4T0 JleHa — iema crrma Tamm,
T. €. HEBECTKa, 0 4eM W C000maeT moxn3oBaTeNio. IIpm mocTymieHmm
cnosa HOHEIT cucreMa mpexpamaer cBowo pabory. °

Npexne weM mepefiTm K ommcammi0 mamieff BOINPOCHO-OTBETHOM
cacreMbl, coOpMyIMpyeM Te MpeANOIOMEHHS, Ha OCHOBE KOTOPBIX
OHa TOCTpocHA. Bo-mepBhIX, CuMTAaeTCS, UTO BCE JHMIA, O KOTOPHIX
coo0maeT l0/b30BATEND, MMEIOT DPAsHEIe HMCHA. Bo-BTOprIX, mofmpa-
8YMEBAeTCA, 4TO POAHTENW OJHOIO W TOro ke peleHKA 06sm3aTCALHO
ABIAOTCA cynpyramu. (OueBHARSIe MPeAIONOMEHNA THIA (CYODPYTH —
9TO JHIA Da3HOTO IONA» ME He yKaseBaeM.) B-TpeTsHx, mpemmona-
TaeTCA, WTO IONL30BATENb YKA3EIBAET TONBKO. IOMYCTEMEe (AKTH I
BOIPOCH (OH, HADpUMEp, He AOMAKEH CoobHmaTh takTer Tama «Tapac —
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6par Mapurs») m He coobmaer mpormsBopeumBhix (paxrTor (THHA «Ba-
as — pgous Hmmw» m «Mama —kema Bamm»). Kpome toro, uT0GH
COGIIOCTH IpaBHia PYCCKOTO A3KKa M B TO Ke BpeMA He Kacarscd
CJIIOMKHOH mpo0ieMbl M3MEHEHHsA WMEH IO IajeskaM, B CHCTEMY 3apa-
Hee BCTPAmBAeTCS COMCOK WMeH (C YKA3aHWEM: MX HMEHETEIHHOIO
H POAMTENHHOTO HAfeyKedl), KOTOpEIe M MOMET YKas3bBaTh IIONB30-
BaTenb. JaHHEIA CHACOK ABIseTCA 3HaYeHmeM KomcTaHTH VIMEHA;
ee qupefeneEEe MOKeT GBITH, HAPAMED, TAKAM:

[CSET MMEHA ((OJIET OJIETA) (TAJIA TAJIN)
(TAPAC TAPACA) (MAPMHA MAPUHBI) (JIEHA JIEHBI))]

B mporpamMme Oyger Heo0XOZEMO HONyYaTh HMEHMTENBHHIA IIa-
e Karoro-1mfo WMMeHM DO ero POAWTENHHOMY Hafe:Ky M HaoGopor.
06a »TEX mpeoGpasoBaHdsA peaiusyeT ofHA PYHKImA:

[DEFINE TIAZIEH (LAMBDA (V1) [PROG (H2)
[IS (¢ > [AUT (M1 «M2) (+M2 .J1)] <))
:IMEHA]
72])]

Janras QymRKOEA MCHOAB3YeTcH, HAIpuMep, npu obpaborre dak-
TOB, DOCTYNMBHIUX OT HOJb3oBarensd. Ecim, craskeM, CECTeMe C006-
meno (OJIET — MY TAJIN), 10 oBa BaMeHAeT (¢ moMompbio (QYyHK-
oua ITATIEK) cmoso T'AJIU ma caoBo T'AJIfI, a satem mpeoGpasyer
sror ¢axt B npepuxcEoMy smpy: (MYM OJIEIL T'AJIA). Couckm
TAKOT0 BHfa CIy:KaT ofpasqaM¥ [jis BHI30BA 3aMUCHIBAIOIIEX TEODPEM,
KOTOpEIe [00aBisMOT yTBEpKAEHUs B 0asy MAHHHX N BRIBOXAT CIeNi-
CTBEA W3 HAX. ’

OrmeruM, uro camm dakrsr tuma (MYIK OJIET T'AJIA) me sa-
muceBaoTCA B 6asy pammsix. Jlna cHCTeMsl GazoBHME SBIAIOTCA mO-
HATHA (MYKIHHAY, GKEHIIEHAY, (CYOPYT» H POJNHTENLY, K KOTODHIM
OHa W CBOQWT BCe OCTAlbHEIe NOHATHA pofAcTBA. Hampmmep, BMecro
daxra (MY OJIET TAJIf) cmcreMa sammeniBaer YTBEDKACHAS
(MYJRUMHA OJIET) m (CVIIPYI' OJIET T'AJIfI), a smecro (I0Yb
MAPHUHA OJIET) — yrep:Raenns (KEHIIVHA MAPUHA) "
(POAVTEIDL OJIET MAPUHA). Takme mpeo6pasoBaHms X 3anmcm
BHIIONHAIT CIEAYONAe 3ATACEHBAOININE TeOPeMEL:

[DEFINE MY (ANTEC (X Y) (MY #X #Y)

[PASSERT. (MYIKUNHA .X)]

[PASSERT (CYIIPYT X .Y) (TRY)])]
[DEFINE JKEHA (ANTEC (X Y) (GKEHA #X Y)

[PASSERT (FKEHIIMHA X)] :

[PASSERT (CYVIIPYT X .Y) (TRY)])] :
[DEFINE OTEII (ANTEC (X Y) (OTEI] #X »Y) i
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[PASSERT (MYKUMHA .X) (TRY)]
[PASSERT (POJMTEJD X .Y) (TRY)])]
[DEFINE MATDH (ANTEC (X Y) (MATBb #X «Y)

[PASSERT (FKEHIIMHA .X) (TRY)]
[PASSERT (PORMTEJIL .X .Y) (TRY)])]
[DEFINE CBIH (ANTEC (X Y) (CBIH #X #Y)
’ [PASSERT (MYJKUMHA X) (TRY)]
[PASSERT (POJMTEID .Y .X) .(TRY)])]
[DEFINE I0Yb (ANTEC (X Y) (J0Ub #X +Y)
[PASSERT (FKEHITWHA .X) (TRY)]
[PASSERT (POAMTEIL .Y .X) (TRY)])]

\

HWtak, a1TH TeopeMsl cBOAAT coobmeHHEe cHmCcTeMe (PAKTH K Goxee
IPOCTHIM yTBepKMeHHAM. OTHAKO ONE He 3aHEMAIOTCA BEIBOKOM CIEJ-
CTBHH #3 HEX. Jlng BTOr0 OHH BHIBEHIBAIOT (COTIACHO DPEKOMeHAANHH
TRY B mx ¢ymrmuax PASSERT) apyrme sanuchiBaomiue TEOPEMEL,
KOTOpPEIE yike W BHIBOMAT BCE BO3MOKHHIE CIGACTBUS (B TEePMHHAX
6a30BHIX IOHATHI) W3 HAKONNEHHHIX (PAKTOB W BANECHBAIT HX B Ga-
3y MaHHHIX.

Hampumep, eciz B 6a3y AaHEEIX OBLIO 3amHCAHO, WTO Z — CYI-
PYr y-a, TO BaNECHIBAGTCA TAKME, YTO y — CYyHmpYr Z-a W 4T0 Y —
JKEHIIWHEA (ecIum W3BECTHO, YTO Z — MY’KYWHA) WA Y — MYMIHHA
(ecnm z — yeHmuEa). TaKkoi BHIBOJ pealm3yeT ClefyIOMas TeopeMa:

[DEFINE CYIIPYTM (ANTEC (X Y) (CYIIPYT #X #Y)
[PASSERT (CYIIPYT .Y X)]
[IF ([SEARCH (MYKUMHA X)]
[PASSERT (KEHIIMHA .Y)])
([SEARCH (KEHIIUHA .X)]
[PASSERT (MYIKUMHA .Y)])])]

OrmermM, 9T0 ecanm yrBepxkpemme (FHEHIMUHA .Y) ymxe ects B
6ase mamHBIX, TO 3Ta Teopema He GymeT BamHCHIBATH €r0 BHOBB.

N3 ¢arra «r— cyopyr p-a» MOMKHO BHIBECTH U JApYyroe Ciefi-
cTBEe: Kakinlit pebemor z-a asisercs u peGeHKoM y-a, @ HaoGopoT.
9TOT BHIBOJ OCYMIECTBIAET TaKas TeOpeMa:

[DEFINE CYIIPYT2 (ANTEC (X Y) (CYIIPYT «X #Y)
[FIND ALL (Z) .Z
[SEARCH (POTUTEND X #Z)]
[PASSERT (POJMTETD .Y .Z)]]
[FIND ALL (Z) .Z
[SEARCH (POTHUTEID .Y x7Z)]
¢ [PASSERT (POJMTEJD X .Z)]1)]

W3 daxra «z — POAHTENs y-a» MOMKHO CHENATH CIeAyOmHEe BHI-
BOJEL. €CIM y & eCTh CYNpYr 2z, TO 2z TaKKe HBAACTCA pPOJIATEJEM
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y-a, a eClIM W3BeCTeH H ADPYrol DPORHTENS y-3, TO MOMKHO BalUCATH,
9T0-06a PORUTENsA ABIAIOTCA CynpyramMm. Takwe CIENCTBHA BEIBOLUT
TeopeMa

[DEFINE POIUTENDL (ANTEC (X Y Z)
(POIMTEID #X #Y)
[IF ([SEARCH (CYIIPYT X #Z)]
[PASSERT (POIMUTEID .Z .Y)]) -
(ISEARCH (POLUTENDL [ET [NON .X] #7Z] .Y)]
[PASSERT (CVIIPYT .X .Z) (TRY)])])]

W, maxoHen, Heo0XOMMMEBI CINe HBC TEOPEMEL, KOTOPHIe BBIBOAAT
crefcTBUA 13 PAKTOB «x — MYMKIHHAY M «Z — MROHIIIHAN:

[DEFINE MYJKYMHA (ANTEC (X Y) (MYKUMHA #X)~
[IF ([SEARCH (CYIPYT X #Y)]
[PASSERT (GREHIIMHA .Y)])])]
[DEFINE REHIIMHA (ANTEC (X Y) (KEHI[UHA xX)
[IF ([SEARCH (CYIIPYT X #Y)]
[PASSERT (MYIKUKMHA .Y)])])]

~

HlepBas u3 sTHX TeopeM BEI3EIBAETCSA, KOrfa B (asy NARHBIX 3aImHCH-
BaeTcsd, 910 r — My)kumra. Ecim B Gase JaHHBIX TakKe eCTh yTBepH-
lleNde O TOM, 9TO I EMeeT CYUPYTY y, TO DTA TEODEMa 3amECHIBAET,
YTO y — )KeHINHEA. AHAIOTHYHO JeHCTBYCT m BTOpasg TeopeMa.

Ha aT0M MBI 3aKOHYEIN OHMCAHHE TOH WACTH NMPOTPAMMEI, KOTO-
pas ofecmewmBaer B3amoxmEenHme 0assl MamHEHX HAa OCHOBe (DAKTOB,
coobmaemeIx moms3oafeneM. Telleps pacecMOTPHM JAPYTYI0 9acTh, KOTO-
pas HCLONL3YeTCA HPH HOMCKe OTBETOB HA BONPOCH IONH30BATENA.
B Hee BXOmAT meNeBEle TeOpeMbl, KOTOPHle CBOAAT OTHOINIEHHE pOX-
CTBA, YKa3aHHOe B BOIPOCe, K (as0BHIM OTHONICHHAM W NPOBEPHIOT,
BHIONHAIOTCA J¥ OHH. R

Hanpmmep, aia orBera ma Bompoc «x — My y?» B 6ase JamEHBIX
OTHICKMBAIOTCSA YTBEPKAEHHA O TOM, 49TO £ — CYHPYT y M UYTO Z —
My:KalHa. ‘'Tako# NmOMCK ocymecTBIAETCS ciefylomeil HexeBoi Teo-

" pemoii (Bompocsl, Kak u (aKTH, TakKe Opcobpa3dyloTcs CHCTeMOH K

npedUKCHOMY BULY):

[DEFINE MYJ? (CONSEQ (X Y) (MY X «Y)
[SEARCH (CYIIPYT .X .Y)]
[SEARCH (MYIKUUHA X)])]

AHaJIOl‘Il'lHO onpeuenmo'rcn neJieBbie TeopeMbl A OOHATHH GXKe-
Ha», «OTell», «MAaTh», «CBIHY I (J0Yb):
_ [DEFINE JKEHA? (CONSEQ (X Y) (KEHA «X #Y)
[SEARCH (CYTPYT X .Y)] .
[SEARCH (KEHIIUIIA X)])]
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[DEFINE OTEL]? (CONSEQ (X Y) (OTEI #X #Y)
[SEARCH (POUTEIL X .Y)]
[SEARCH (MYRUUHA X)])] -

[DEFINE MATB? (CONSEQ (X'Y) (MATB #X #Y)
[SEARCH (POTUTEIL X .Y)]
[SEARCH (KEHIIUHA X)])}

[DEFINE ChIH? (CONSEQ (X Y) (CBIH #X #Y)
[SEARCH (POJUTEIb .Y X)]
[SEARCH (MYIRUMHA X)])]

[DEFINE JIOUb? (CONSEQ (X Y) (HOYb #X #Y)
[SEARCH (POJUTETD .Y X)]
[SEARCH (FKEHIIMHA X)])]

IIpuMepHO TaK e OMACHIBAIOTCA U TEOPEMH, OTBEYAIMUe HA BOH-
POCH 0 JAPYTHX PONCTBEHHEIX OTHONMIEHHAX. IIpuBenieM IWIIE OLEPEHEIIL-
HEe TeopeM, OTHOCAMUXCA K MOHATHAM «6paT», «OAAAY O (HEBECTKA?:

[DEFINE BPAT? (CONSEQ (X Y Z)
(BPAT #X #Y)
[SEARCH (POJUTEIIL +Z .Y)]
[SEARCH (POJUTEJB .Z X)]
[SEARCH (MYHUYHNHA X)])] :
[DEFINE [fAJIA? (CONSEQ (X Y Z)
(OA0A «X »Y)
[SEARCH (POOUTEJIb «Z .Y)]
[ACHIEVE (BPAT X .Z)])1
[DEFINE HEBECTHA1? (CONSEQ (X Y Z)
’ (HEBECTHKA #X #Y)
[ACHIEVE (JHEHA X =Z)]
{ACHIEVE (CBIH .Z .Y)]
[SEARCH (FREHIIVHA .Y)])]

[DEFINE HEBECTHKA2? (CONSEQ (X Y Z)

(HEBECTKA *X »Y)

[ACHIEVE (JKHEHA X xZ)]

[ACHIEVE (BPAT .Z .Y)])]

[DEFINE HEBECTHA3? (CONSEQ XYZW)

(HEBECTHA %X #Y)

[ACHIEVE (JKREHA X xZ)]

[ACHIEVE (BPAT .Z «W)]

[ACHIEVE (MVHE .W .Y)])]

Jins OTHOIMEHHA «T — HEBECTKA y-a» MBI OMpeNeluiId TPH Teope-
MBI — II0 OfEHOH HAa Ka)KABIA BOSMOIKHLIA BADWAHT JAHHOTO OTHOIIE-
HAS: HeBECTKA — BTO JKEHA CHIHA (eCId y — JKEeHmUHA), a0 sKeHa
Opara, 1m6o yxena OpaTa My:Ka.

Temepr mpmBefieM ompefelleHWe OCHOBHON (pyHKOWE HameHd BOI-
POCHO-0TBETHO} CHCTEMBI, KOTOpas obecmeunBaeT IpHeM HpeJNOMKEHNE
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Honb30BaTeld, HX aEalms W HpeoGpa3oBaEMe K OpeUKCHOMY BHLY,
OpraHM3yeT BHI30B 3aNHCHIBAIOIAX ¥ NEAEBHIX TEOPEM M BHIEAET
OTBeTHl MOXL30BATeN0 B BHAe, YAOOHOM MJIA BOCHPHATHS (CUHTaeM,
ur0 (PyHEKIUE BBOAA-BEIBOAA PabOTAIT ¢ TEPMHEHAIOM):

[DEFINE POJJHA (LAMBDA () [PROG (TX Y P L)
A v
[SET T [READ]]
[PERM [COND y
([EQ .T KOHEU] [RETURN ()])
([IS (#X — «P #Y) .T]
[SET Y [IIAJEW .Y]]
[IF ([GOAL (.P .X .Y)]
[MPRINT A1 3HAIO])
(T [DRAW (P X.Y) (TRY)]
- [PRINT IIOHATHO])])
([I1S (B HAKOM POJICTBE «X U #Y ?) .T]
[IF. ([ACHIEVE (P .X .Y)]
[PRINT (X — .P [ITAZEXR .Y])])
([ACHIEVE (#P .Y .X)]
[PRINT (.Y — .P [TAJE .X])])
(T [MPRINT HE 3HAIO])])
([IS (KTO #P #Y ?) .T]
[SET Y [TTAJER .Y]]
[SET L [FIND ALL (X) .X
[GOAL (P «X .Y)]]]
[COND (.L. [MPRINT LL])
(T [MPRINT HE 3HAIO])])
(T [PRINT HEIIOHATHO])]]
[GO A]]))]
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