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HNPETUCJIOBHE

Jls GoXPIMIHCTBA CHCTEM MCKYCCTBOHHOIO HATEMIEKTA (M) xa-
PAKTePHS! Gonbmme pPasMeDHl W CHOKHAS CTPYKTYpa uX IPOTPAMM,
4TO BATPYAHAET HX PealH3aNHUI0 W OTNANKY. B 70 ke Bpema mpanTm-
9ocKH Bee cHoreMsr MW aBnaloTes sKcmepEMeHTANBEEIME, ¢ HX IO-
MOINEED ITPOBEPAITCS Te WIM WHEIE METONE W THIOTE3E, W10, eCTECT-
BEHHO, Tpefyer COKDAMIEHN; BPeMEHH OT «3aDOJKICHEN) CHCTEMB JI0
ee WOxHOW peanmsanmn. JIOGHTECA HTOr0 MOIKHO TOILKO HpH AjieK-
BATHBIX MHCTPYMEHTANBHLIX CPeACTBAX — f3LIKAX MpPOrPAMMADPOBAHA
© BHICOKOH wB00pasuTeabHON cuuol, yunThBalomux cmenmduERy 3a-
naw M.

K coanennto, 8 mameit crpame mpm peanmsamum cucTeM NI me-
PEAKO MCHONBIYIOTCA He HTH ABHIKH, & ASHIKA, KOTODHIe WMEIOTCH «ION
pykoit», mame mauk accemGrepa mum (oprpan. B To JRe” BpeMsa cy-
OIECTBYIOT AJHIKH, CUENHANLHO DpelHASHAYeHHEIe mIg samax MM, Hto
ABBIR amen (oM., mampmmep, [1, 2]), cospammeiii eme B 1960 1. u 1o
CHX TIOp OcTABmMmECS HauGonee MONYIADHLIM Yy sapyOemuex cremu-
ammeros mo U, m Tak HaghiBaeMble ASBIKN WIA MCKYCCTBEHHOTO M-
Te/ieRTa, NOABHBIEecH B 70-x rr.: planner [3, 4], conniver
[5], QA4 [6], qlisp [7], KRL [8], FRL [9], ®-msmx [10], prolog
{ [11] m pap. Drm ABWIKE BKMIOYAIOT B cebf MOHATHA H METONH, HACTO
1 Henodkayemuie B ewcremax UMW (dpeiimer, accommarnsusis sufop pan-
| HEIX MW IPONEeAyp, ABTOMATHYECKHH IOHCK C BO3BPATAMI, AeyKTHB-
1 HEIE MEXAHHBMBI, ¢JeMOHBI» W T. JI.), WT0 CHEMAET ¢ IOJLIOBATENA
|

MHOTHe 3800TH TeXHHYECKOr0 XADAKTEPA M IO3BONAET COCPENOTOTHTH
BHUMAHHE HA OPHHOENHEAJLALIX AacmeKTax paspabareiBaeMoil cue-
Temur N,
B kmmre, mpepuaraemoil BHEMANFIO WHTATENS, OMACHBACTCH pea-
ausopamnntit 3 CCCP pgmanext aAsmika planner — ogmoro ms manbo-
Jlee M3BeCTHRIX A3nIKOB Jua M. Bror semk Geun paspatoram B 1967—
1971 rr. B JaGopaTopum MCRYCCTBEHHOTO MHTEMICKTA MaccauyceTcro-
” TO TeXHOJOTHIECKOT0 MHCTHTYTA AMEDHKAHCKHM YYeHHM HapioMm
XplouTTOM. B A8KIKe yNauEOo cOEAMHEHLI BOSMOMKHOCTH H3RIKA JIICH,
METOJIEl AHANN3A NAHHEIX IO 00pasmaM m PAJ HOBHEIX LA AJNCODHTME-
UECKHX S3BIKOB KOHIeNIAil (TOWCK ¢ BO3BDATAMH, BEIZOB TPOTETYD
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Dyurnua ACTIVE: [ACTIVE file? type], SUBR.

3padeHneM TEPBOT0 apryMeHTA JOMKHO GEITE M thaiina, a apavenn-
~ eM BToporo — arom GET umm PUT. Ecan sagans: ofa aprymenTa, To-
raa Gymrnua ofbasaser yrasamusil (aitn axruBEmN daittom seopga
(upu azawemun GET y Broporo aprymenta) wim ARTHBHEIM (aitom
BeiBojta (opm PUT). Eeaw sto yaanoch cjlenats, aHadeHune cbyt_lmml
pasmo T, me yaazocsk (daitr panee me Ohur OTEpHIT) — pasuo ().
; B Tom caywae, xorga sajam TONBKO ONHH (BTOpOIT) AapryMent,
GYHKIHA BEIaeT B KAYECTBE CBOEIO SHAYEHNA HMA AKTHBEOLO taiiza
Beofla (opu aprymente GET) wan axrmsmoro daiina seoma (mrpm
PUT). Buavennem dyusmimm momer GuTh W OVCTOR CHHCOR (), ecunm
B HACTOAHIMI MOMEHT HET aKTHBEOrO (haitma COOTBETCTBYIONIErD THITA,
,"-f‘ : Caentyer mojuepruyrs,. uro gyuxnns ACTIVE me orpmBaet =
Be mepeorkpuizaet daiiae, a s HNepeRIvaeT ¢BENManne) QyHK-
Lt BBOIA (M BLIBOZA) © OHOPO I8 YiKe OTKPHITHIX (hailnos Ha py-
oif, sacrapias oTH (pymrmimn paforars ¢ Homes Qaiizom. Tpm aToM,
E}c.‘m Taxoit daiin panee yixe Guur akTnBERM (aitnom BBoja (BEIBONA),
|CUATHIBANNE (34IMCh) M3 Hero GyAer DPOJOIKeNno. ¢ TOro MecTa, HA
’_r_mropom GRLI0 DPHOCTAHOBIEHO WTenue (3amuCh) B WOCTeNERIT pas.
Ormeruy Tamsxe, 9T0 ecan ¢ moMombo (yskumy OPEN (mpm apry-
aenre GET wan PUT) mepeorspuisaercs (aiin, ssisomuiics ceit-
| a0 AKTHBHLIM, TO 0H no-npe;REeMy O0CTAaeTCH aKTHBHEIM, HO CYHTHIBA-
« e (3amuck) W3 Hero Temeps GyueT NPOHCXOAHTE OT ero Hauaja.
Eme ozma onepanus naj| gaittamm — o10 saxpuirue daiina, 5 pe-
ayabTate Koropoil hailn cTamoBiTCA HEAOCTYNHEIM NpOrpaMMe. Sa-
KpPEIBAET (haiian
Dynsnua CLOSE: . [CLOSE file type]. SUBR.

Ecnn snadesneyM BTOPOTO ApryMeHTa MBISETCH ATOM GET, 10 (hynr-
IHAL 3aKpeiBaeT yrasannui daiin kax daia ssoma (ecim 10T MWe
daitn G oTRPET ¥ Kak (AT BEBOMA, TO B TAKOM KAMECTRE OF HE
3aKphiBaeTesa). B mpoTHBHOM CayYae BTOPOI APIYMEHT [OJGKEH MMOTH
suavenne PUT, n rorja ykasammutit afin sanpmisacrest xax aiix
BLBOJla. 3navenve dyErmum passo T, ecamw dafin ygamocs 8aKkPEITE,
9m paBro () B MPOTHEHOM CIyuae.

Y BTMGTHM, wro é'chﬁ”:{aﬂpm-saemn axTHBHE paii, TO HOBEIT AK-
TiBELdr faitr me ycramapimsaercd. IlONITRA BEMECINTE B 9TOT MO-
MEHT (YHKIWO BBOJMA AN BHIBOAA HPHBEAET X omubKe, Omufxoik
TAK/RE ABIACTCH I BEIXON (HpH 3anwcH) 3a rpanums daiiza, mMenne-
FO orpanudeHHble (EINYECKHE DPASMEpPHL (TAKOBEI, nanpumep, daitns
BO BHemmHedl masmrTi 9BM),. mm cunteiBamme us daitra, B KoTopoM
HE ocTalock WH OAHOTO BHpamenusa *), JwOyio ua sax ommubor Mom-

*) Ilpu mepemonnennn haiina BEIBOAA MR CYNTHBARMN W3 my-
P I

croro daiia BBOTA cHAYAXA ABTOMATHYECKH SaKphiBaercs daitm, a sa-
]

TEM yiie BEIpaOATHIBAETCA CHTHAJ OMIHOKH.
60

N0 HEpPeXBATHIL ¢ HOMOmBIO Berpoemmolr gymkmumn CATCH (car
§ 1.16), a, xpome rovo, onmbRE B mocaemHerM 3 VHABAHHEIX CIyYaen
MOHHO #3(eskaTh, 6CTH BOCHONBAOBATECA BCTPORHHOMN dymrmueii:

Dyuxuua EOF: [EOF]. :

F10 — YHRUMA-TIPLAMKEAT, ¢ TOMOIIBIO KOTOpOIf MOJRHO Y3HATB, IyCT
IO Her akTHBRME Qaiin sRoxa. Eeam n rexyrmmi MOMEHT B BTOM

thaiize ects xors 68 oHO BEIpaskenme *), Torfa dyERnus BRpaGaTH-

BAET 3mavenne (), a' echil OH IYCT WIM @CIH CEHTAC HeT AKTHBHOTO{
daiira proja, snavenne QynRrmmn pasao T. s

Hast miunoerpammy paborst ¢ (aitrasr i (PyBEOHAME BROXA-BH-

BOMA paccMoTpHM, KaRk MOMHNO HepemmcaTh Bee Bipamenmsa (aitra A

B KoHen paiina B (weaen sa HMewnmMea taM Texerom). ITpemmomo-

M, 9T0 Buavase daiist A w B pe G oTEPHITH ® uTo B ROATE

HX HAJ0 8aKpsITh, BOCCTAHOBHB Upi 9TOM HCXO/IHEIE aRTHBHLIE @&ﬁ'ﬂl‘l

BBOfA ¥ BEIBoja. Torga pemienme dToil Samaym MOMHO 3alNCaTh B BH-

Ae caeayioniero daoka:

[PROG (A®BB AGBLIB)
[SET A®BB [ACTIVE GET]]
[SET A®BLIB [ACTIVE PUT]]
[OPEN A GET] [ACTIVE A GET]
[OPEN B ADD] [ACTIVE B PUT]
[WHILE [NOT [EOF]] [PRINT [READ]]]
[CLOSE A GET] [CLOSE B PUT]
[COND (AGBB [ACTIVE .A®BB GET])]
[COND (A®BBIB [ACTIVE .A®BBIB PUT])]]

B sakmouenne ormeTnM ofmy ocofeRmOCTH NIBHEPCKOT0 BBOJA.
Kak o B samme micnm, B niadHepe pofryckaercsa, wrofel mporpaMMa m
AAHHBIC I Hee HAXOJWINCH B OJHOM M ToM ke d(aiite, Hanpmmep,
ups pabore ¢ mIBHEp-cHETeMON B HARETHOM PeREME IpOrpaMMa m
nanusle oberaHo 00pasyloT enumbl raGop ‘BBIpasKeHnl, pacHoToMen-
Helii Ha nepdokaprax **), B raxmx caywasx TPAHCTATOD MASKIKA B
(ymrIIE BBOfA CHNIHIBAIOT STH BEpAFKenHm Buepemersky. Ecimm, &
npEMepy, Ops pafoTe B NAKETHOM peskmMe (KODJA AKTHBEENR daiim
BBoma ects CARDS) na mepdioxaprax Gsum sanmeamsr BEIPAHOHASE

[GSET PI [READ]] - A

3.44150

i |

*) Toumee, ecnt 8 ghaiize ects xors Bu OJHH CHMBOJ, OTJIHIHLIR
or mpobexa, 9Ta oroBopKa HeoBxommMa mum cIydad, Korfga (mo ommub-
iie) ocrasmmiica B dailite Tekct He ofpasyer UpABHALEOTO IIIDHEPCKO- ),
TO BLIPAMEHHA. ]

**) B numanorosoM peikuMe mporpaMma m JanHble, KaK NPABHIO,
HANOAATCA B pasunix (ajirax.
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110 ofpasiy, eAYKTHBELI MOXamE3M W AIp.), KoTopsie 0Go6maor mpR-
smensiempie B cincremax JII merojinr onmcanug 3a7a"Y H MOHCKA HX pe-
mrenns. Takoe codeTamme, ¢ OJIHON CTOpOHEI, fexaer planner Mo
HEIM A3HIKOM TIPOTPAMMEPOBAHNA JUIA BANAY CHMBONEHOH oGpaGoTaum,
a ¢ Apyroit — npufiaer emy cpoiicrsa cucremu HH, cnocofHOR camo-~
CTOATEILHO HAXOJHTH PelmeHie gajiay W0 WX omimcammo. fAsHE OpHeH-
THPOBAH B OCHOBHOM HA PEANHBALMIO CHCTEM INIAHNPOBAHHA neiic‘rnﬂ
pofioTa (oTcOZa n HASBaHNE A3BIRA — (MIANAPOBINAKY), ABTOMATHIE-
CKOTD J0KA3ATENHCTBA TEOpeM, NOHNMANNA TERCTOB HA CCTECTBEHHOM
SISLIKE, BONPOCHO-OTBETHBIX CHCTEM H T. I,

“JleyeT, OJiHAKO, OTMETHTh, YTO B TOM BHJE, 'Kai OH DINCAH AB-
topoy, seeIk planner Tax ® He ORI pean@soBaE. ITO o0'BACHALTCHA
KAk TPOMOZKOCTLIO OMICAEHOTO ASKIKA, TAK I TeM, 110 (AKTHICCHE
Guia TpeJIOIKERA HEKOTOpAs cXeMa, KoTopylo Hajo Gburo emte sHawH-
TeNBHEO YTOMHATH, YTOOH IOMYYHIOCH IOJIHOe H CTPOr0e ONHCAHEE
Aanka, PeajusoBansl O TOABKO HMOJMHOKECTBA, AHANEKTH A3EIKA.
Teppsiy u3 HEX OB #seik micro-planner [12], movopmii mpen-
crapaser cofoil «HageTpoiiRy» Haj NHCHOM, BRIOYAIONIYIO MUHHMATE-
et gabop HOBHIX KOENemmmil planner'a. 9TOT JHANEKT O yemeni-
HO TpHMeHeH N8 PeaNusalii pAfa CHCTEM WU, B "wacTHOCTH, MHPOKO
wapecTHoi - cmeremut T, Bumorpaja [13]. Jlpyroit [uamexkT — #ASHK
popler 45 [14], meamomuica AOBOABHO  IONHLIM BAPHAHTOM
‘plannera u BrIOYaOmuiE B cefd HEKOTOPHIe JMEMEHTH AJLIKA
conniver.

Juazexrom planner'a ABTAETCS W A3HK, IPejIarTaeMblil BEEMA-
Hmio unrareneir. OF MOXYYRT HAZBAHHE IISHED H OB PeannsoBaH HA
9BM BaCM-6 [15, 16]. B mmamepe B momuom ofbeMe COXpaHeHL 0C-
HoBNBE cBOWCTBA sakika planmer, Ho NCKIOTERL HapamieIbHbe
mpoieces 11 Psl Gonee BTOPOCTONEHEEIX fleTaieil, HECKOMLKO HaMeme-
HEl CMUTAKCHC A3BIKa H ONpeJleleHNA OTJENBHBIX BCTPOEHEBIX WPO-
meityp. Bce 91H maMeHeHHA TPECASA0BATH Medb YIPOCTHTD FSKIK it
moBLCcHTH ApEKTHBEOCT: €r0 pealusarns. YINTHIBAICA T HPAKRTHHE-
exuil OHBIT UPAMEOHEHHS KaK CAMOro IUIDHEpR, TaK I FA3BIKOB micro-
planner m popler 1.5.

B nasnepe MOKHO BWJIENNTH IATH ojee IIH MeHee He3aBHCUMALX
gacrei. Hamgoli B3 HHX TOCBAIICHA OTAENBHAL rIaBd KHHIH.

B ra. 1 omncerBaeTes INCHOBCKAA» WACTH mabika. Iliamep copep-
‘3RIT B KaYeCTBE CBOEIO NMOJMHOKECTBA NPAKTIYECKH Bech jaucH (¢ He-
; KOTOPBIME MOZE(QUKAIIAMA) 1 BO MEOTOM COXpAHAT éro cuemmpye-

CKie WMEPTR; 8T0 OGLACHAETCHA FREAAHHEM COXPAHHTL JOCTOMHCTBA
fabiia, MUIPOKO H3BECTHOTO cpejiu paspaboranxor cmcrenm ML

B ra, 2 pacematpuBaoTesa 00pasusl B HX OpEMEHEHHe A AHAIM-
sa pamnnix. Kak TOKa3kBaeT OOBIT NPOrPAMMHDPOBAHUA HA JHCIHE, 000-
Genno B obnacrn W, onmcamme mHpaBui amajmaa FAAHHEIX B BHJE
IHCHOBCKEX (PyHKOEII He Beerjia HarfAfHO W KommakTHO. B TO iKe

6

}

BpeMsi B A3piKax obpaforkm crpox (mampmmep, B cmoGome, pedamne)
yike JaBHO Hcnompsyercs Ooxee ymoGHoe cpejicTBo amammsa — o0pas-
1167, KOTOPELe TPEACTABAMOT coGOi maGNoHEl, HAKIAMEBACMLE TA AHA-
MI3EPYeMEe ODBERTH ¢ IeNbI0 OHpelelnTh, HMEHT A aTH 00HeKTE
HY/RAYI0 CTPYKTYPY. [lofoGHoe ke cpejCTBO BKMIOYEHO W B TUIAHED.

Onucanmoe B HEPBEIX ABYX PIasax KAUTH HOJMHOMKECTBO IipHepa
MO3eT HCIOJNLB0BATHCA HeFABHCHMO OT JAPYTHX €ro CPejcTs u mpef-
crapister coboil MOIEENT S8HIK HPOrPaMMHDPOBAHMMA, YAOOHLIE 15 pe-
ANM3AMEN CHCTEM CHMBOXbHOH o6paborku. OcralbHnie ke 9ACTH OId-
Hepa OpHeHTHPYIT ero Ha obmacrs HIH. Omu jamor cpefcrsa s O~
cagua 3aja¥ (MCXOAHEIX CHTyamuil, AONYCTHMEIX omepammi, nesei),
pelenHe KOTOPHIX J0M:KHa Halitm cmcrema M, peanmayemas ma mne-
Hepe, H CpefcTBa, YOPOMIAIOME TPOTPaMMHPOBANTE HIPOMeyp HOHWC-
Ha penieHusa 3anad.

B ra. 3 ommchiBaerca MexammsM momcka ¢ Bosspatamu (backira-
cking), KoTophiil 8 INIDHEPe HABBAH pPE;KHMOM BO3BPaTOB, ITO TaKOl
cmocof BEITIONTEHWA OPOTPAMMEL, IPH Kotopom 9BM Moiker npaum-
MATH HDpo0GHLIe POIIEHNA, 8 3aTeM OTKASHIBATLCT OT HUX, edgH OHII 3a-
peau B TymHE. Bo muormx cimcremax WU npnMesAOrcs MeTojnl mo-
ACKA PENienus 5ajlav, oCHOBanmuLie Ha mepeGope mapmanTom. JlaA TOTO
w1006 mafannTh paspaboTINKOB HTAX CHCTEM OT HEOOXOAMMOCTH iad-
BBl pa3 3aHOBO PEaNH3OBLIBATH Takeil mepefop, B mmdEep M BREgEH
PEIM BOBBPATOB, KOTOPEIE Geper ma 0e6s OTBETCTBOHHOCTE 34 OPFds
AusanEo mepebopa. Berapaas B 9TOT MeXaHHMEM NOAXONANte (ile-

pamim, DOAL30BATENb ASBIKA MOJKET JOTKO MOMYI&Th KONKPETHHIE: Afl-
ropuTMEr nepebopa.

B rn, 4 paccmarpusaerca 0a3a JaEHEIX, KOTOPag HCIOILAVETCH
B ASHIKE i ONHCAHAA TOTO RBHEIIHETO MHpa, B KoTopoM cmerema M
pelmiaer cBOM 3afjaum (mampmMep, Toii ofCTAHOBKE, B KOTOpoil peifer-
syer pofor). Basa pammeix upefcraBiger ¢000il COBOKYUHOCT: TaK
HABHIBAGMBIX YTBEDHJEHM, Ka/KA0oe H3 KOTODHIX OMHCEIBAET KaKOi-
TO OTfensHLN (haKT O0DCTANOBKH, A B I[ENOM OHH ONHCLIBAIOT Beio 06-
cTanoBry. flanik ofecmednBaer XpameHNe Takoil 6asnl JaHHBIX H Upe-
[OCTARIAET COOTBETCTBYION[HE ONEPANNH J7iA padoTel ¢ Heil.

C nomompsi0 §assl JAHEHEIX MOKHO TPEICTABATH TOABKO KOHKpET-
HEle (haKtel O KOHEPeTHHIX 00BEKTaX, 8 ODH ONNCAHHE 3a1a9f A0/MIK-
Hil GLITH YKA3ANH 1 ¢IPABHAA HTPHIS: JOTHYSCKNE OTHONICHHA MeRIY
HOHOAB3YeMBIMA HNOEATHAMNI (HaOpHMep, MEMAY NOHATHAME <CAeBAD
H ¢CHpaBa») M ONEPAIIH, KOTOPHIe PA3DEIIEHO NPHAMEHATH B 3a/1a9e
(Rampumep, meiicysna pobora). Takme HpapmTa ONHCHIBAIOTCH B ILTI-
HEpe B BHJe CHOMHANLHRIX NPONEAYP, HasBaHHHX TeopeMami, Oco-
GOHHOCTLIO TEODEM ABNAETCA TO, ITO OHE BHIBBIBAIOTCS HE HO HMPHH,
a no ofpasmy: B mporpaMsme B BHAe 06pasma OMACHBAETCA HEKOTODAS
medb W CPefiH HMEIIIXCA TeopeM OTHICKIBACTCH M BRITHCIACTCH Ta,
pesyibTar paboTEH KOTOPOH CcOOTBeTcTByeT AammoMy obpasmy. Tem
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COMBIM ABTOMATHYECKH BHOHDAETCA (OPABHIO MIDLI®, KoTopoe ofecme-
WHBAET JOCTHHIeHHE mocTanresHON menm, TeopeMur MOTyT B CBOK Oge-
PeAB CTABMTEH IQIH, VIA AOCTHKEHHS KOTOPHX GYAyTr HOJBICKEBATECA 4N
apyrue Teopeme. Takoe cpejéame Ielell K MOJUeNAM B COYETAHHE U
¢ pesKUMOM BO3BPATOB (HEPeNKO JiAA JOCTH/ReHHA IENH MOKHO BOC-
HOABLIDBATHCA (YCIYTAMH» HECKONBKNX TeopeM, II0DTOMY NpHXOXHTCH

Jenars BHIGOp) TEEHT B OCHOBE BCTPOGHHOTO B ASHEK JIeAYKTHBHOTO
MexannaMa, 00ecHeTHBAIONIEr0 ABTOMATHYECKHE MMOHCK DPEHICHHA B3a- oo
TavyH o ee ONHCAHTID.

TeopeMaM H [eAYKTHBHOMY MEeXaHHSMY HOCBAIIEHA 3AKIIOYHTENb-
HAfA I'7laBa KHUTH.

Hanra npexcrasager coboil yueGmoe nocofme mo ASHKY IIAHED,
cojiepikamee TMOJHOE IO ONHCAHHE, KOTOpoe CONPOBOMIIAETCS MHOTO- /s OYHRINA
unCAeHOBIMA NpEMepaMu B o0bACHeHHeM IIPHEMOB NDOrpaMMWPOBA- -
HEs Ha HeM. UTenme KHETH He TpPeOyeT NpefBapHTEILHOTO 3HAHMA
APYTHX ABLIKOB, OJHAKO 3HAKOMCTBO C ABLIKOM JIHCI o0aerTuT INOHH-
mamne Marepmaia. B kmmre Her cpefiemmit o pafore ¢ mioHep-CHCTe- it B Aspike maHep HPOrpaMMEl M JAHHEIE CTPOATCA M3 ONHEX H TEX
Moil, nx Moskuo HaiTn B [16]. e e KOHCTPYRIW — BRI P asKeH N, KIacCHpURANNG KOTOPHX MOK-

I'1ABA 1

1.1. Buipamenusn

AnTOp BHIpaMaer cpoo Oaarofapuocts B. M. I0da n M. I0. Ce- > HO MPeJICTABHTL B BHME TAKON CXEMBL:
MEHOBY 88 HX TONE3HKE COBETEl 00 YIYIMEHHI HPAKTHIECKAX & R,
CBOICTR ASEIKA INPHED ¥ 1m0 ero peaymsammm, a tawke B. Tv Cemmmy, = r
NpPOYHTABIIEMY DYVROIICH EHUTH B CjeJaBpmeMy pAx DeHHBIX aame-

yammid, Asrop ocofo Gaaromapur M. I'. MamsKOBCKOTO 32 €T0 Boapmyio

i . aToMApHEIE BLIPAKEHNA CIIMCKOBLIE BEIPAHEHUA
HOMOI[H HA BCEX 9Tamax paboTEl r 1

= —_— -_—

il l i

- AbLYUKROE [ i
B. H u W ‘3' ofpanienna ATOMEL L-cruerm P-cnuckn  S-cnuekn
R | K NepeMeHHBIM l
| J |
k l qHCIAA HHeATHHHATOPE IHALL
! PaccaoTpuM moxpofHO yKasaHHEIE THIEL BLIPAMKCHINIL.

. | B aagasur A3nmKa BKIOUAIOTCA NIO0LIe CHMBOJE, KOTOPHE MOIYT
Onith BBejieEsl B 9BM. CoMsoinm andaBuTa HONpasNeNnA0TCA HA Cle-
Ayiomue TPYIIE:
ozpanunurean; o () [
yudipm: 01234567
cneyaurepyl: - — . #
Gyxevi: sariaBHEIe JATHHCKAE N PYCCKHe OYKBL, NpoYme CHMBO-
ast (X /+tV A zap).
sE | OtyeTM, wro mpofen ABaserTca CHMBONOM andamHTA W Wrpaer
' BA/RHYW POoab OPH 3a0HCH BaIpakennil. Bume om mua Gonsmeir ma-
mARHOCTH 0603HAYeH 3HAKOM ., OIHAKO B JaipHelinTeM ME He By-
J _JleM IOJb30BATHECA BTHM 8HAKOM, a GymeM mpocTo OCTABIATE IYCTOM
, ¢ Ty MO3HIHI0 B TeKCTe, TAe A0NKeH HAXONHTHCA Hpoded.
Hienruguraropur OpefcTasnaoT coboll mHenmycrele MOCTeN0BATENE-
HocTH JN00HX (KpoMe orpaEmdmTeNeil) CHMBOIOB andaBHTa, HATAHAK-

JLD
89
!

)
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muecs ¢ Oyxen. WperrndurartopaMu TAKKE ABAAOTON o;u;nnoqm.m

_ CnenauTepni. LpnMeps! BAeRTH(HKATOPOB:
ATOM X155 =A4+B= =«

Qucan B TIBHEepe MeNATCA HA yeabte W sewyecraennsie. [lenme

YHEA4 DPECTABIATOTCHA TOYHO, TOYHO BEIIONUATCH W OHEPANNE Hag
ummu. [IpefcTaABICHNC e BOIIECTBENHEIX YHCEN ¥ BEIIONHEHHE OHepa:
nuii #aj mEME B ofmeM cayuae Moryr OHTL NpEGIHIREHHEIME,

Bammes HEJAOr0 WNCAA HpecTaBuAeT co0o0il HemycTylo HOCHefoBa-

TEARHOCTH WWPp, Mepes KOTOPOil MOKET HAXOHTCH BHAK - HIN —,
Hanprmep:

1983 —9  --3000000

Sannch BEI[eCTBEHHOIO YHCHA COCTONT H3 3HAKA - WiIH —, W3
mugp menaoii gactH, MecATHYHOH Toukm H mudp mpobmoit gactm Ile-
Jiaf TACTH M TOYKA JOJIRHLI IPHCYTCTBOBATH BCETJIa, BHAK e H mud-
put polHON YacTH MOMKHO OUyCKaTs, ITpumepsi:

2.74828 —0.0000005 6. 0.6
Hlkasw npencTasaamwT coboll mociaejosateasHOCTH OuTOB (ABOHMU-
HEIX paspAnos). HoamwecTso GHTOB B mKazax mpefmojiaraercs (ukcH-

popannsM. IIpHMepoM IMKAaJBl MOMeT CAYMRUTE CAefyIOIAs IOCHeno-
BATEALHOCTE.HY/eH H e{HHm:

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

Has KpaTROCTH aoban Imrana SAaNNCHIBAETCA B fASBIKe He B ABO-
WYHOM BHJE, Kak BEIIE, & B BHJE BOCEMEPHYHOTO YHCIA: KaMaas

TpoKa 0ONTOB INKAJNEl SAMEHAETCA HA COOTBETCTBYIOMYI0 BOCBMEpHY- -

uyio mugpy (000 —ma 0, 004 —pa 1, 010 —ma 2, ..., 111 —ma 7).
Iz Toro 9ro0El TAKYI0 SAIHCH INKAJLI MOMKHO OBIIO OTIHYHTE OT Ba-
THCH IMeJbiX AeCATHYHEX THCEN, Iepefi BOCHMEPHTHRIMAE NMuEPpPaME cTa-
BaTCcA &, Hesmavampe BOCBMEDHYHEIE HYIN B BaNHCH ITKAX MOMHO
OnycKaTh, KpoMe caydasn +0. Ipumepn samicn mxam

#5 #3704 =12345670 «000012345670

Ham‘[e,umm JABe 3a0UCH TPefCTABIAIOT OJHY H TY Ke mkany, ABOHY-
HEI BHJ KOTOPOH yKasaH BRIOIC.

Arompr — 510 0ofmiee HazBaHUe WACHTH(PHKATOPOB, THCEN W IIKAT;

OHH ABIIIOTCA TpOCTeHMuME BRIPAREHHAME A3HIKA.

Obpawenus & nepeMennviy, AR B B APYTHX A3HKAX MPOrPAMMIE-
pOBAHMA, nepeMerHas B IAdHEpe — 9T0 0OHERT IPOrPAMMEL, MMelo-
muif (EKcHpoBAHROE MMA N BHAYEHHmE, KOTOPoe MOKET MEHATHOH.
Pmenamy mepeMemEEIX MOTYyT OLITH TOXBKO HASHTH(PEKRATOPEI, aHA-
MenEAME — awlne Brpasiennd. Hukaxux orpanmdeHnit Ha THIL IpH-
HEMAeMBIX DepeMeHHOH 3HAYCHH{l B fASLKe He HAKIAJKBAETCH, HOJTO-
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My snavemmeM mo0oi mepememmoll Momer GmiTh cHAwAanma wWAeHTH M-
KATOP, 8ATEM CIIHCOK, 3aTeM HCJIO H T. J.

Bo MHOTHX A3IKAX IPH OOpAIERHN X IepeMeHmofi yKashBaeTcs
TomLKo ee EMA. B musHepe ske mpn ofpamemmm K mepeMmenmoil meof-
XOJIEMO TOCTABHTE Tepej| 66 HMEHEM OfIMH W3 CIAEAYONINX npe@uxcos:

HomCTpYKIEsA H3 TAKOro mpeuKca U HMeNH MepeMeHHOH Ha3LIBaeT-
¢ ¢ofpamenneM K nmepeMennoits. IIpuMepsl oGpamenmii:

.Y :HOHCT I!«VAR LQ+R

g wparkocrs Mer OyZieM, Kax TPaBHI0, BMECTO CIOBOCOYETAHHA
«ofipamenie K TepeMeHEOR ¢ DpeERCOM #» yHOTPeOEATH TepMHH
¢s-miepeMennasy, BMecro ¢ofpameHme X IepeMenHOll ¢ mpeduRCcOM
s — repurE ¢l-mepemennagy m 1. m. Kpome Toro, ofpamenus K me-
peMenmasiM ¢ mpepukrcamMu «.», ¢x» 1 «» OyAeM HasHBAaTB RPOCTHMU
obpawpenuanu K nepemennvin, 8 00pamenHs ¢ HEMMH IpeduKcaME
(BAaYHHAOIIMACA ¢ BOCKANIATENLHOr0 3HAKA) — ceeMenTHuIMU obpa-
U CHURAMUY K NEPEMERHBLM:

Hpeduresr 8 ofpamenuax K HePeMEHHEIM CHHTAKCHIECKH OTIH-
wal0T 9TOT THO BHpMKenuil or uiewrnduxaropos. Hampumep, X —
ato cam mpentnduratop X, a X — oro ofpamieEEe E TepeMeHHOH ©
nmenem X. Hpome Toro, mpeduKCH yKasHBAIOT COOCOGHI HCU0JIB30BA-
A mepemeHssx. Tak, ofpamenne X yKasniBaer, 9To HY/KHO BIATH
TeKymee ssaueEne mepemenHoi X, a oOpamenme »X — 4T0 mepemen-
Hoii X pommuo OBITH HPHCBOEHO HOBOP 3HAYeHHe. Takas CHCTEMA
ofiosmagernii oveHhr yAoOHA B 00pasmax, KOTODHIe HIPAIOT BAKNYIO
polb B INI9Hepe, HODTOMY OHA M UPHHEATA HA BOODPYyMeHHe B
SI3BIRE.

B nusHepe pasiIEYAlOTCA DEpPeMeHHEe JBYX BUJIOB — JOKAMLHLIS
u rao0anbHEre. JIOKaJbHEIe II@PeMEHHBIE CYDIECTBYIOT JIHINL BHYTDH
HEKOTOPOTO YYACTRAa HpPOTPAMMEr (HADDAMEp, BEYTDH IpPONIEHYpEI).
Ilpn ofpameEnAX K TAKEM IepeMeHHEIM WCIOAL3YIOTCA Hpedurch
e, «»y, ¢l um ¢lx». THobansnste yxe mepeMeHRHEIE, KOTOPLIE B A3ILIKG
HABLIBAIOTCA KONCTOHTAMU, CYIIECTBYIOT ¢ MOMEHTA CBOEr0 oOmpeie-

JAeHHA W 10 3aBepIIeHHA OPOrPAMMEL, OHH NOCTYOHL H3 ao6oit TD‘I‘KK'

nporpammel. Ofpamarsed K KOHCTAHTAM MORHO TONBKO ¢ MOMOHILI0
opeduxcos «:» m ¢l

Aroxapnsie swipaxenus, 910 obimee HasBamHe ATOMOB H oﬁpame-
HEil K mepemeHEEIM. JING0e aTOMAPHO® BHPAKEHNE PACCMATDHBAGTCH
B A8kIKe Kak HefleluMas KoECTpyknuA. Ilosromy, mampmmep, aTOME
A, B n C He HMeIT BEKAKOro oTHomeEns K atomy ABC. Cmmrakxcmie-
CKE HeflelmMo n Bhipaskenwe VAR, xota mo omcxy B HeM H MOHO
BEIeauTs npedHEKC B DMA IHepeMeNHOIL.
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Cnuckosvie evlpastenus, WAR NPOCTO cnucku,— 8To mIOHe (BO3-
MO{HO, NYCTEIE) HOCHEN0BATENLHOCTH DIEMEHTOB CITCKA, 3aRMIOYeH-
H#EIe B KPYTILIe, KBaJIpATELIE HIH YTIOBEE CKOOKHU. remenramu cnuc-
wa MOTYT OniTh M100ne BLIpAMKeHHA T3IBIKA — KAK AQTOMADHEIE, TAK X
couexossie. HoImgecTsBo HIEMEHTOB B CHNCKe HA3KIBAGTCH OJ4URON
comcica, IIpuMeps CIHCKOB: '

(ABC 5.2 %20)

[PRINT (A (B))] <(A)> ()

B mepsoM mpuMepe ykasaHm COHCOK H3 Tpex saementos ABC, 52 m
#20, BO BTOPOM — CHOHCOK M3 JBYX OJEMEHTOB: uAeHTHPEKATODA

PRINT n cumcka (A (B)), B TperseM — CINCOR M3 OJHOTO BJEMEHTA
(A), a B nmocaefEeM mpuMepe — IYcTOlf CHNCOK, He cofepyramuil Hm
OIHOTO 9XeMeHTA. JINHEl YKA3AHHLIX COHCKOB COOTBETCTBEHHO DABHEL
3 2,1n0. :

Ilpm samucH CIOECKOB HX MEMEHTHI, a TAK/Re dleMeHTH H CKOOKm
MOTyT OBITH OT/leNEeHLI APYT OT APYra JM00eM 9HCI0M Hpobeiaos (me-
CKOJABKO Ipo0esioB MOIPAR SKBHBANCHTHE! ofgHoMmy mnpobeny). IlpoGesust
00A3aTeALHE TOARKO MeKIy JBYMS 5JeMEHTAMN, ABIAIIIIMECT AT0-
MAPHLIMI BEIDAREHHAME, BO BCEX OCTANBHBIX cAyuasx mpobelst He-
0GA8ATeIBHEL '

Tarmm obpasom, samuce

(2]AB]) (2[A B]) (2[A B])

u300paskaioT OfHE ® TOT e cumcox. Ilepsan dopMa sanmen mammenee
9KOHOMIIA, a BTOpasA — HamGomee wommaxtma, Ilocmemmsa we dopma
3amiCcH, B KOTODOil MeRAy JIOORIMH DIeMEHTAMH CIOHCKA CTABHTCA
npoben, Hambomee HarmAfHA, €e-T0 ML W OyeM HCIOIL3OBATL B
nanpHeimeM. B Takoit e ¢opMe cONCKE BCerjga BHIBOIATCA HA
nevYaTk.

OrmeTnM Takme, 9T0 B3amNCH A0GOTO CIECKA, COTNACHO OUpejeie-

HHI, A0mkHA ORiTh cOagaECHPOBAHA OTHOCHTENEHO CKOOOK, IMOITOMY
B IJ2HEpe 3aIIHCH THOA

JA(C  ((A) (A

HEIOOYCTHMEL

Crnmexn paanmiatoress no BRAY cKOGOK, KOTOPEIME OPDAHHYEHEL HX
oineMenTsl. CHHCKE, cOCTARTeHHEe U2 OJHHX H TeX jKe HACMEHTOB, HO
BARMTIOTEHALIC B PasHnie cKoOKM, cumTaTcn pasamyEeiMm, Haupmsep,
cincor (A) oramuen or comeka [A]. Jas xparkooTn Mur Gyfem Ha-
SLIRATH CHHCKH € KPYramMin ckobkaMu L-cnuckamu (L — ot Hagsamus
Asuka lisp, B KOTOpOM BCe CHECKH NPHEATO BAKMOUATE B TAKHE
ckofrn), cmHCEN ¢ KBagpaTHmMu cKoGramim — P-cnuckamu (P — or

planner), a cnmekm, saKTIOYeHEHbIE B yrongu,— S-cnuckamu (S —
OT cnoBa segment).

12 N

(C (B))

"I

o

Tl unTaTENel, SHAKOMBIX C S3LIKOM JNCH, cooGmuM, 4T0 B IUI3-
Hepe HUKAKOH CHHCOK, B T0M ¥ucie u (), He YKBHBANGHTEH HEKAKO-
My aToMmy, B TomM wmcae m aromy NIL. Her s massepe m amamora Juc-
HOBCKEM TOYEYHEIM BHpasmenuam tima (A . B).

Buipascenus — 3T0 00Iee HAIBAHHE ATOMADHLIX B CHHCKOBEIX BEI-
pansenuil, # 3T0 eANHCTBEHHBIH BIJI KOHCTPYKIHIl, KOTOPHIe HOMOALAY-
jorcAd B IJDHEPe A maolpasKeHHA MPOTPAMM H AaHHBIX, :

OTMeTHM, WTO A 3AUHCH INIPHEPCKAX NPOTpaMM HeoOXOHMEL
BCe ONNCAHHBIG BHINIE THILI BRpAMeHuil, B To ke BpeMs puA mpef-
cTABIeHES JAHEHX OOKIYHO JOCTATOMHO JHIIL ATOMOB H CIHCKOB C
kpyrasinn cxobGkamm, Mmenno Ha Taxoe DpefcTaBienne JAHARIX OPH-
eHTHPOBAHO GONBMMHCTBO Hpomeayp Ashika. Ho ecanm mHyKHO, TO 1A
n300paKeRna ndEnkix MOKHO HCHONB30BATE B JPYLHE THIEN BEIpA-
Jienmii; Bce HeoDXOJHMMEIS CpefeTBA JiA uX 00paboTRm ASBIK Hpefoc-
TaBIALT, '

-
1.2. ®opmm

OCHOBHEIMH KOMIOHEHTAMH IJI9HePCKHX ImporpaMy msiasiores dop-
ML Popma — HT0 BHIpazEKeRHe, KOTOPOS MORHO BEIYHCIHTL W HONY-
<nTH B pesyisrarTe HekoTopoe smadenme. (DOPMEI JleNATCA HA npocTbie
n ceemenrnwe, DopMa HA3LIBAGTCA MPOCTOH, eCAN ee 3HAYEHHEM HAB-
JfAeTCA OJHO BEIpasieHHe, W COIMEHTHOH, eciM ee 3HAYEHHE — IOCHe-
Jl0BaTeNbHOCTS BEIpaskenuit (cezament). Tor (paxt, uro opma f mme-
eT aHaveHEne v, OyJeM 3a0HNCHIBATE B Buje f— v.

B g3pike mMeercA NATh THHOB mpocThix (opM m TpE THAHA cer-
MenTHEIX. Huske mepegmcieHsl BCe 9TH THIL H yKasaHl OpaBHjia #X
BLITHCACH I,

Hpoerste hopmbr. 1. Aromv:. 3mavenneM ATOMa BCETJa ABIAETCA
cax aror aroM. lloaTomy

ABC — ABC
496 —> 496 ;
=20 b = »20

2. O6pawenus % nepeMennuim ¢ npeduxcon ¢y (-nepenennvie).
BuaveHneM TAKOH (DOPME! ABIAETCA TEKyIee SHAUCHHE HepeMEHHOI,
MM KOTOpOil ykazamo s ofpamenmn. Ecnn, x npamepy, mepemennan X
uMeeT 3Eavenne B, TO

L CEGR "

MosKeT OKABATHCS, WTO B MOMeHT ofpameEnA K IepeMeHnoll oHa He
OIICANA WM He MMEeT BHAYEHHE, TOrAa BHUNCINTE AaEmEy®D (op-
My Heab3A.
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3. Obpayenue & woncranram ¢ npefuxcor «» (-nepenennuie), j'
PesyasratoM ofpamenus X KoHcTanTe (rnobambHOll NepeMenmbi) mp-
IAETCA ee TeRymee sHavenme. Haupmmep, ecam B mporpaMme ompege-

uena KomcranTa ¢ mMeneM CON o smagenmem [A B], 1o
:«CON - [A B]

OGpamenne kX HeoUpeTeJeEHOH KOHCTaHTe ABIAETCH OMHGKOIL,

4. Cnucku 8 wkpyeaviz cxofwax (L-cnucku). L-cimcox ABimeTes

thopmoii, TONEKO ecHH BCe ero DIeMeHTH — (opMEl. SHaTeHHeM ero gm-
asercd L-cmucok, cocTaBieHHEN M3 3HAYeHWH ero anementos. Taw,
NpH YKa3auHBIX BHIIe BHAYEHHAX mepemenHoil X m womcrantii CON
HAMEeM

]

(A X :CON) — (A B [AB])

OrMeTnM, 4TO HOCKOAGKY 3NAYEHNAMN ATOMOB ABIAIOTCA CAME
ATOMEI, 3HAYeHHEeM L-cImcka, COCTABIEHHOTO H3 ATOMOB, ABAALTCH CAM
e 9107 L-crmrcok, Hampiaep:

(A 45 —27 #650) — (A 45 —2.7 »650)
Bonee Toro, coBHafgaiT O CBONME SHAYEHHAMH M L-CHHCKHN, 2iIeMeH-
TAMH KOTOPHIX ABAAIOTCS HE TONBKO ATOMEI, HO N L-CHNCKE, COCTaB-
MeHHEIe W3 NONOGHLIX e snementos, Hamprmep:

(A (BC)) = (A (BQ)
((12) (3 (43)) 6) — ((12) (3 (45)) 6)

5. Cnucku ¢ readparneiz crobkaz (P-cnucku). Taxoit crmcox sB-
ageres hopmoit, TONBKO ecaE OH mpefcTaBager coboll ofpamenme K
dynxmun, 3EavenneM ZamHoil (OPME ABIAETCH DeBYIBTAT BEITHCIE-
Hus- (yEKoHE DpH BafaBELIX B o0pamemmm aprymenvax. Ecim, ma-
upnMep, GYHKINA ¢ EMeHeM 4 CKAafiBIBAeT YHCTa, 10

[+284 - 9

Ilpesie wem mepeliTH K CerMeHTHEIM (DOPMAM A3BIKa, OIPETEIHM
OOHATHE cezmenTayuu ewvipaacenus. 1107 HTHM NOHEMAETCH CICAYIO-
mee JeiicTBHe: CerMeHTANNS ATOMADHOIO BEIDAIREHHA JAeT 910 7Ke
CaMOe BEIDAKEHHE, a CErMEHTATHA CHECKA JaeT NOCIHef0BATEALHOCTE
(cerment) smeMeHTOB 9TOTO CHHCKA, T. . IPH CETMeHTAIHH oTOpack-
BAIOTCH BHOINHEEe CKOOKm cmmexa. Tak, pesyabTaToM CerMeHTalfHm
cmcra (A (B) C) asuserca cerment A (B) C.

CermenTaste Qopmms.i. Obpayenus x nepemennwn ¢ npeduncom
¢lo (L-nepemennwie), Bmavenuenm Taxol (OPMEI ABIACTCH CerMeHTH-
POobannoe 3maveHHe yKAasamHO# mepememmoli. Hampmwmep, mpm smadve-
Huik A y mepemennoif X m smavemmm [A (B C)] y mepememmoit Y

4

L

B

AMEEM
IX = ‘A
LY — A (BC)

2. Obpawenus & KoncTanTay ¢ npegurcor ¢l (l:-nepemennvie).
PeaynsTatoM BerAHCHeRHA BT0H (opMEl ABIAETCA COTMEHTHDOBAHIOS
3paveHNe YKasaHHOH KOHCTAHTEL

3. Cnucku 6 yeaostiz cxobrazr (S-cnucku). Taxoe BEIpasKeHHE
sapasgercsa (JOPMOI, TONBKO ecim OHO Ipefcraniser cofoil Tak Hashl-
saeMoe cerMeHTHOe ofpamenme K (ymKIuE. SEaTeEmeM FaHHOH (op-
MBI ABJIAGTCH CErMeHTHDOBAHHBIA DEBYNLTAT BEMMBCIEHINS (QYHKIHIL
Hanpmmep, ecan sEavenmeM pyminma ¢ mmenem QUOTE spugercs ee

APTYMeHT, TO
¢QUOTE (A [B] (CD))> - A [B] <CD)

Higaxme IpyrEe BHPAMKCHHA A3hIKa He ABAAlTCs (hopmamu, mo-
OLITKA BLIYHCIATH MX MPHBEET K omubKe.

OTMETHM, 9T0 CerMenTHLIe (OPMBI MOKHO ncnmmaoﬂn TOJABKO
» mefonBIIOM WHCIE CIyIaeB, KOTOpHe Bcerpa OyfyT OroBapHBarhCs
apno. B panbmeiimem sxe mop «dopmoii» Gysem HOHEMATEH «IPOCTYIO
dopmys, eclld He ¥RA3ano HHOE. : I

1.3. OGpamenna ® ynrmaaM

DynxmuEas — 8T0 OPONEypa, B PeayabTaTe BLITHCACHIA KOTOpOik
supabarumaeTcs HeKoTOpoe sEadenne. B Be TAKHX HPONEAYP B ILo-
Hepe NpeACTABIAIOTCA apu)MeTHIeCKHe H ApYTHe Omepanun (rama
IpOoBePKH HA DABEHCTBO), COOCTBEHHO (pYHKIHH (rmma cEHyCA) H Ome-
paTopsl (THEA ONEpPATOpPa NPHCBAHBAHHA, murna), IloansoBaTens Mo-
sReT BENmCTATH (DYHKMHIO aums pajw ee moGoumoro addexra, HO x
B DTOM CiIyuae OHa JOJKHA BHAaBATh HEKOTOpOe SHATEHHE.

Iips ofpamieHsEs K QYHKOUE YKAshIBAGTCH € MMA H APryMeHTsl
(paxrmueckme nmapamerpu). Mya QysKiEH — BCETAA HIeRTRQHKATOP.
AprymerTaMn B oGIeM CTyYae MOryr Obirh ao0bie BHIpaKeHHnd, HO
OUeHEL UACTO HA HAX HAKJAJNHBAOTCA OHpEAENEHELIe OrpaHNYeHNA.
SBpavenne (HyHRLIN — BT0 HEKOTOPOE BEIPATREHIE.

B aspixe pasnmEaloTes JBa BEA ofpamenui K (GYHRIHAM — OPO-
CcTHIe ® cersentmme. Hpocroe obpawjenue x @GynEylu ¢ HMOHEM In
# ApryMeHTAME 4; BAIHCHIBAETCA B BHje caefyomero P-cumexa:

{fl‘t g 4z ... dg]
DromMy obpamennio B OGLYHOM CHMBOJNKE COOTBETCTBYET Sallnch
fn(ay, a3, ... @1). Cezmentioe obpawjenue s PyrEyut C TM RO MMe-

HeMm W TeMu jKe ADTYMeHPAME 3ajaeTcA B BHJe S-CIOHCKA:

{fn ay @z ... 63D




pamepr OPOCTHX (CiIeBa) W CerMEeHTHEIX (compasa) ofpamenng
R yHRImaM:

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

(B mocaenmeii cTpoke yrasamer ofpamenus k dyEkuun, me nMerneif
APryMeHToB), ,

Ilpn mwo6om, mpocrom wmmm CerMeHTHOM, obpamennn x (PyExmmm
€€ BEMMICIeNHe NPOHCXOAUT OAMHAKOBO, DASNNYHe JHIIs B TOM, WTO
HDH CerMeHTHOM OOpAIIeHuN HOTYYeHHOE 3HAYEHie (yEEmEn eme n
cermentupyerci. Hanpumep, ecim yErnua REV ¢IePeBOPATNRACTS
CHHCOK (mepemucrisaer B oGparHoM TOpAfKe ero 9JIeMeHTH ), 3a{aH-
HEIE B HAYeCTBE APryMenTa, TO HMeeM

[REV (ABC)] — (CBA)
(REV (ABC)> —~ CBA

Ipu obpamenmi ® Gymrmum PA3PEImaeTcsas B KavyecTBe HepPBOTO
9NeMEHTA CHHCKA-00PAIeHHsl YKASKIBATL HE TONBKO WM (hyarmHm,
HO W -TepPeMEeHHYI0 WM i-TepemeEEyIo. B raxom caywae Gepercs Te-
Kymee saHAUEHNe YKASAHHOIN HepeMenHoil (KOHCTAHTE), KOTOpOe J0a#-
HO OmiTe wienTnduKaTOpOM, W BTOT HIGHTH(DIKATOD PACCMATDPHBACTCH
Kak uMsa (YHKNNE, 1 KOTOPOH OPOHCXOMHT obpamenne. Hanpumep, 06-
pamenne [.F 5] skeupamentso ofpamiennio [SIN 5], ecanm Texymmsm
3HavenmeM nepemennoit F saaserca ufeaTagurarop SIN, mufo sxpu-
BadenTHo obpamenno [COS 5], ecim nepemernan F' uMmeer smauenme
COS. Taxoe mespHOe 3ajamme WMEHH (HYHKNHE MOZBOIACT B pange
CIIyuaes COKPATHTL TEKCT HPOTPAMMEL

Bee ¢ynxmms gsuika mensres ma acTpoennble W onpedessemule.
Berpoenssie YERIIE — 970 CTaENApTHEIR yaROEE, DpaBnIa DRTHEC-
IGHHA ROTOPHIX HSBOCTHE TPAHCAATOPY AsHIKA, OMICLIBATE B TpPOr-
pamme raxue (YHEIHH, ecTecTBeHHO, He HAZ0. B mIDHepe MMeercH
Goabmoit malop BeTpoeHmEIX (YHERIWIT, B BHJE KOTOPHIX NPeACTAB-
aenst GasoBrle omepanmm mo o6paGoTKe MAHEEIX M OCHOBHLI® CIOCOBE:
obBefiunenns ouepanuit 3 Gosee KpymmEle meitcrsma. Ho kak Gt HE
6L Benk maSop momobmerx (ymrmmil, B KamTOwH mporpaMMme BO3HH-
kaer moTpe0HOCTE B HOBEIX (DYHRNUAX, CHONAPHTHLIX. s JaEHOR
nporpaMmil. Takne QYEKUEE fomKHE OHTh ONHCAHET CAMIM IONBI0-
BATeJeM, TOJLKO IOCKe JTOr0 OH HMEeT NpABO OOpAmATHCA K HEM.
Mmenno atn Gysroen n HABKIBAKOTCA OIpeleilaeMEIMIL

lpasuna ompefexenns RoBux (GymERmmit Oynmyr o6BACHeHHI 103~
RE, A MORA MEI PRCCMOTDHM BCTPOSHHEES (YHRINN ABRIKA.

Ilpn ommcamnm BeTpoenmEIx dymrumit GyAyr menONB3OBATHCH Cae-
Ayomme cornamenna u obosHavenn.
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1. Tlpn omucammn KamAoll BerpoenHoll (ymkmmm Gymer yKase—
BATECA TOMBKO Hpocroe obpamenne x Helf w Gyayr ofBACHATLCA mpa-
gHla BRIYHCIEHNA (DYHKIOHH WMEHHO B DTOM Ciaygae.

2. Ciepyst Tpajlnuum #3LTKA JHCH, MBI Oy/leM JIeNHTh BCTDPOCHHEIS
¢yErmuN Ha gBa Kracca — kaace SUBR n wmace FSUBR. K waacey
SUBR Gynem orsochTs Te hymrmmm, rorophie paboTaloT co 3HAYEHE-
SIMH CBOMX ADTYMEHTOB; BCe apryMenThl ornd(yHEnmit (B TepMmuHo-
gorun A3bika anron-60) smawpatoresa mo sEadenmio, flemo, wro apry-
menTami Gymxnomi xracca SUBR moryr Guith He mmo0sle BEIDRIREHIA,
a TonpKo (opmel. Bee ocranbEBIe BCTpOeHHBIE (YHRIIH OTHOCATCH
K kiaacey FSUBR; y mux xufo BooOmie He BRIMHCIHSIOTCH APIyMEHTHI,
aub0  BRITECHAIOTCH, HO YiKe B0 BpeMA BHIUONHENHA COGCTBEHHO-
dyaRmuIL,

IMpmseponm dynrumn xracca FSUBR Momer cAy/KATH BCTPOGHHAM
dyarmua QUOTE, ofpauienne X KOTOPOil HMeeT CJIeXYIONMl B

[QUOTE «z]
rige z — moboe BEpakeHHe AsuKA, Jta (YHKIEA He BHTHCAAET CBOID

aprymenr, a Deper ero B TOM BHAP, Kak OH 3ajaH B ofpamendm, B
BLIJ[AET B KadecTBe cBoero smavenns., Hanmpmmep: :

[QUOTE [+ 75]] — [+ 75]

Oynrouas QUOTE mpumensietcd B Tex cJAydYass, KOTAa BEIpame-
HHEe z JIONZKHO PaccMaTpPHBATECA KAK TaKOBoe, & He Kak fhopma, Ko-
TOpﬁH AOIRER ﬁlllT‘B BBEIMHCJEHA.

[Ipn onmcamnm Kaagiol BeTpoenHod (yHEROEE (IMenmel XoTm
Om OfHE aprysMent) Mul OyZeM yRassBaTh, K KaKOMY KIaccy OHA OT-
socnTeA, Eeomm ykasam xxmace SUBR, 1o ato (es JONOMHATENLHEIX HO-
scuennii OyeT 0sHAYATH, 9T0 BEYHCAeHHe CoOCTBeHHO (PYHKIHE Ha-
UMHAETCA TOMBKO TMOCHEe TOr0, KAK OYAyT BEIMECIEHEI BCe ¢e ApryMeH-
Tl (APryMeHTEI BCerjia BEIMHCIAIOTCA clesa Hampaso). Jas dymrmmit
#e waaccd FSUBR mpapuna BeITmcleHNA HX APIyMentoB GyAyT Beer-
Ja YRaMBATHRCA ABHO,

3. Ha apryMeHTH MHOIHX BCTPOGHHBIX (DYHEON HaKIaTHBalOTCH
onpepeieHante orpapwdeHnA. Ilpn onmcamnn (gymrmmit Mmur Gyuem yra-
SEIBATH 3TH OTPAaENYEHNA He CAOBAME, 8 HCOOMB3YA Ciefynmue 06o-
SHAYEHNA J/T APpryMeHTOB:

e — miobag mpocras (opma ¢ MPOH3BONBHEIM 3HAYEHHmeM, KoTopoe Oy-

net obosnaqarsca E; .

} —mpocrasn opma, sHAYEHMEM KOTOPOH 00A3aTeqsHo HoMKeHn OHITEH
coucok (¢ mobrrMu ckoGkamm), oGoasmagaemsrit L; -
i —npocras (hopma, sHAYPHHEM KOTODOH fHomken OuTh muentmmxa-

TOp, KOoTOpHIit Gymer ofosmauarsca I;

n— npocran opma, SEATERUEM KOTOPOil Mommmo OHTH umcxo (mesioe

HIN BemecTBenHoe), oGosnavaemoe N:

2 B. H. TInasmukos ) b [




s —mpoeras opMa, BEAYEHEEM KOTOpoll momua OLITH miKANa, ROTO-
pasn Gyger ofoamagaTeca S. :
Oti ofosHagenna MOryr OWTh cHaG)KeHE! WHAEKCAMH ez, na, Ha

Npmr oo
CorsacEo AaEHBEM 0003HAYEHHAM 3AIHCH

[ELEM n 1], SUBR

osHagaer, uro (ymEkmua ¢ mdenem ELEM ormocnres k Kaaccy SUBR
W uTO y Hee JBa apryMeHTa. SpavueHHEM IePBOTO 13 HHUX JOMLAHO
GuTE WiHeao (kotopoe Mel obosmauaeM NN), a 3HaUeHHEM BTODOID —
comcok (L). Jliofrie jpyrie sHaveHis apryMeHTOB HEAONYCTHMLL B
BepyT K omubKe. g

4. Hak yrasaHo Bhume, SHAYCHHAMHE APryMenToB, 0603HavemubLIx
CHMBOJIOM 7, MOTYT OHITE KaR IeJkie, TAX H BemecTReHHEe wmexa. Of-
HAKO WHOIJIA BHAYEHEE TAKOLO APryMEHTA O CMHCHY 00s3aHO GHTH
mensiM wneaom. Hampmmep, yrasamsas Beime (pymxous ELEM- seijie-
aner N-it puement B8 cmucka L; AcHo, 1o wmeno N AoMKHO OHTH Ie-
e, B Dmopgo0HEIX CHTYAIMAX, eClH B peayiasTaTe BRITHCICHES Apry-
MeHTA HOJXYYHIOCH BCE ¥Ke BeNIeCTBEHHOP WHEIO, TO 0HO ABTOMATH-
TecKH OKpyTamercA Ao Gamxaiimiero menoro aucaa *), KoTopoe yiwe
u memombayerca (ymknmeir. Tag, upm permcaenmn  [ELEM 2.6
(A B C)] umcno 2.6 Gymer mpéofpasosamo B Hexoe- 3, IOOTOMY H3
cmmcka (A B C) Bmjenserca Tperwil amement, B panpmeimmen nofo6-
Beie mpeoGpagsosanid GYAyT HOJPASYMEBATLCS HeSBHO.

5. Ipm ofpAmeEAR K HEKOTOPEIM BCTPOCHHEIM (PYHKINAM MOKHO
BajlaBaTh pASHOE KOJNYECTBO ADIYMEHTOB: RAKHE-TO W3 APryMeHTOB
MOFEHO omycKarh. OGozHavemmg TakuX (ARKYABTATHBHLIX APIYMEHTOB
My Gymem cmafkars BONpPOCHTeNLHEIM sHaxoM. Hanpmaep, sammch

[F n i? 17]

o3HAuAeT, YTO JONYCTEMO MoGoe ms caexywomux obpamemmii: [F n],
[Fri], [Fnl], [Fnail]*). Ilopagox NPHCYTCTBYIOIEX apryMen-
TOB JIOJREH COOTBETCTBOBATSH MOPHAMKY, YKABAHNOMY B ONNCAHHE (yBK-
i, B cBaAsH ¢ ZeM obpamenne [F n I i] HegomycTHMO.

B Tex ke cIyuanx, Korjia mpu ofpamennn K (YHKINE MOMKEO 8a-
AapaTh mo6oe KOXWYECTBO ONHOTHIHEIX APryMeHTOB; HO He MeHee p,
Mu1 GyfleM HCIONB30BATH SANHCE BHJA

[Feie... ], k=p.

*) Ilog 4oRpyrieHmeM umcaa z o GamsRafimero menoroy MOHEMA-
eTecA B3ATHe Iedoi sacTE dncaa x -+ 0.5.

*#) OrMermM, 9TO B IUI9Hepe HET BCTPOCHHBIX (yEKOHE THHA
[F n? n?], y xoTopeix orcyrcTBHe (PAKYABTATHBHEIX APIyMEHTOB BBI-
8siBazio OBl BaTpy[HeHHEe B OOpefeleHHM TOTO, KAKHe H3 apryMEHTOB
APHCYTCTBYIOT, a4 KaKHe — HET.
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1.4. Onepaunm uaj enmexamu

Crmekn ABAAIOTCA HamGONee BAKHEIM THITOM BEIDAsReHEI ManIKa,
W HEPBEIMH OYAyT PacCMOTPeHE! BCTPOEHHBIE (YHRINH, OmpemelAro-
miHe 'OCHOBHEIe omepanum Haj cmuckamw. K TaxmM omepammaM OTHO-
CATCA: BHIEACHHE OTHeNBHKX Jacreil CHHCKA, yAaJeHHe 2JIeMEHETOB HB
CHHCKA, IOCTPOPHNE HOBKIX CIHCKOB,

@yaknua ELEM: [ELEM n [], SUBR.

Jnavermuen faunoi Qymxoum snaserca |N|-ii onemenr cmmera L,
OTCYHTAHHEIE OT Havaja comcka, ecam N > 0, wam oT KoHma cum-
cka, ecam N < 0. Ecam wueno N paemo mymo mam 1o abcomormois
seqmvynne Ooiblie JIHHE coucka L, TO smaveHme yurmmn me onpe-
neneno. IlpuMepsi:

[ELEM2 (ABCD)] —B
[ELEM —1 (ABCD)] - D
[ELEM 5 (A B C D)] — ommbxka
[ELEM [ELEM 1 (—3 —32)]
[QUOTE ((A) (B) (C) (D)>]] —- (B)

Hoexonsry @ynxmua ELEM ortmocnten ® xnacey SUBR, 10 B0
BCEX 9THX HpUMepax HOpPe;ife Beero BetcasiorTea aprymentst, Ho ec-
Ji B HEpBRIX TpeX ODpuMepax TaKEX BRUHCJAeHHH daxkTmaeckn Her, TAR
KAK apryMenthl COBHAJAIOT CO CBONMH BHAYEHHAMI, TO B HOCHOTHEM
IpuMepe apryMeHTsl NeHcTBHTEABHO BHYHCIAOTCA, DBEMHCICHHE B
ATOM NPHMEpe IPONCXOANT TAK: CHAYANA BHTHCASETCH MEPBHEIT ap-
TYMEHT;

[ELEM 1 (—3 —2)] - —3
Aanee BREIMHCIAGTCA BTOPOH APTyMEeHT:

[QUOTE <(4) (B) (G @)>] — ((A) (B) (C) (D))

M JNNb 3aTeM HAYHHAET padoTats cobereenmo fymnrmma ELEM, xo-
Topaa u3 emmera ((A) (B) (C) (D)) mmbupaer Tpermit ameMeHT o
HoHI@A, T. e. oxement (B), B BEIFaeT ero B KauecTBe CBOEr0 BHATEHI.

OrMerny, 9To IS MADHEDA XAPAKTEPHA BIOMEHHOCTH OJHHUX 00-
paumenuii k¥ gynkmuaM B Apyrie ofpamenus. M MOCKONBKY Mo BEMH-
ciienns cofeTBeHHO YHKUNE AOMKHEL GEITH BBIIHCIAGHE! e¢ APryMeH-
TEl, T0 B MEPBYI0 09€peAb BCEIJA BEUHCIAIOICA BHYTpeHHUE 0fpame-
HEJ ¥ JIAIDb 38TEM BHYHCIAOTCA BRemaHe ofpamemnns.

@ynxnus ELEM — onna u8 nanGonee 9acTo BCHOMB3YeMBIX ynr-
nuil asnika. IIpm 970M HOMEp BEIenAeMOro bIeMenTa ODBITHO THOC
H3BECTEH BapaHee, yu0o ABIAETCA 3HAYCHWEM KAaKOM-TO mepeMeEHOR
W KOHCTAETEL Jlud coKpamenmmsi sammcH B momolHEIX CcHTYammax
paspemraercA DPEMEEATE yupomennyi dopmy obpamenna k (ymmmum,
ELEM: ecin mepeslii apryMeNT SBISETCA THCIOM, JUIN ~TiepeMenHoit,
2%
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@iy -HepeMeHHOH, T0 npH ofpamennn K (YHKIHHE MOKHO He YKAZH-
BaTh ee muM#a. Haupmmep, ecam sHavennmeM mepesMenuoid I msamerca
quCI0 2, a sHAdeHHeM KoHcranThH K —umeno —3, To mumeem

[1(12845)] — 2
[t (K ((AB)CD)]] — A

IIpr awboM JPyroM IepBOM APTyMEHTE HCOONL30BATHL COKPAMEH-
@eit sug obpamenma k. (pymsmun ELEM mennss. Haupmmep, sammes
[[L .L] (A B C)] omnbouna.

Qynrnma ELEM Bmifjeaser dieMeHTHl BepXHET0 YPOBHA CHHCEA,
Yrobul BHIEINTh HOABHpaxenna ¢ Ooree riybormx ypoBmed, majo
npuMeHNTs KoMmmosmmmio (ymEmmit ELEM. Opmaxo Gonee ymobmoit B
TAKOM cJIydae ABIAETCA

Oyaroua INDEX: [INDEX I ny np ... m], SUBR, &k =1,
Jeiicteme »TOM (yHKUEN DKBHBAJEHTHO BEITHCIEHHIO BEIPAKEHES
[ELEM ny [... [ELEM nz [ELEM n, 1] ...]]

‘Caegoearensno, (yrkmma INDEX smmenser ms cmmcka L ero |Ng|-i
DleMeHT (OTCYHTAHEHI OT Hawaja WAN KOHNA COHCKA B 3aBHCHMOCTH
OT 8Haka umcaa [Ny), BaTeM HS DTOTO DIEMEHTa, ROTOPEIl momKen OHMTH
comekoM, Belenser |Na|-it saement, ma ®oroporo mmpenser |Ng|-i
suement u T. X Hanpumep:

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

Bo BTOpPOM M3 DTHX IPHMEPOB NPeJUPNHATA IONLITKA BRIIGTATE Die-
MeHT He M3 CIIHMCKA, 4 H3 ATOMA, UTO H OPHBEN0 K omubKe.

@®ynenus REST: [REST n I], SUBR.

BuauenmeM 8T0d (YHRURE ABIAETCHA CIONCOK, NOAYYeHHENT M3 CHHCKA
L orbpacsipanmeM N mepBmx biementos, ecin N =0, mim |N| mo-
caeganx sneMentos, ecan N << 0. Ecom wneno N mo aGcomorsoii Be-
JNIHEE DPEeBOCXORHT JuuBy conumcka L, 1o smavenme (ymruum He om-
penexneno. IIpaMeps::

[REST1 (ABCD)] - (BCD)
[REST —2 [QUOTE ¢(A BC D)]] - <A B)
[REST 0 (A B)] — (A B)

YnuraTenn, SHAKOMEIE ¢ ASBIKOM JHCH, JETKO JOTafaloTCs, YT0 JIHe-
mosckoMy suipazkennio (CAR X) coorpercreyer nmsmepckas dopma
[1 .X], a (CDR X)— gopsa [REST 1 .X]. Ilismepckue Hysripmm
ELEM = REST ofofmator feiictema nmcmoBcknx (ymnmii CAR m
CDR, omm mo3B0AAOT BHENAT: WM 0TOpacHBATE H3 cmucKa mobne
8NeMEeHTEH ¢ N060ro ero KoHia.

QOynxuua HEAD: [HEAD n I], SUBR.
20
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Janmas (ysknua mpotnsomonokma (ymsmam REST: te anesmenTs
comera, Koropsie ymrmua REST orlpacuizaer, ¢ynrnms HEAD wax
pas ocrasiser. Tounce, smavenuem ynroun HEAD asaserca comcox,
COCTABNEHHEIT H8 N mepBhix aneMentos cumera L, ecam N = 0, mam
n3 |N| mocmeannx saementon, ecim N << 0. 3pauenme (ymxmmm me
onpeneneno, ecan |N| Gonbuie ganns concka L. Mpusepsi:

[HEAD 1 (ABCD)] — (A)
[HEAD —2 [QUOTE ¢A B C D)]] — (C D)
* [HEAD 0 (A B)] — ()

Omwernm, uro fymxman HEAD, kak u fymnrnus REST, coxpama-
©T CROOKH HCXONHOTO CHICKA.

C momompio sTHX (yHKOME MOKHO BERNNTH M3 CHECKa M00yI0
TPYOIY COCEJHUX dleMeHTOB, Hampmumep, BEIZeNHTH ¢ TPETHEIO NO If-
THI BMeMeHTH CHHCKA, ABIAKINETOCH SHAYEHHEM TepeMeHHONH X, MOMK-
HO BEIMHECICHHEM BRIDAyKeHHST

[REST 2 [HEAD 5 X]]

JeiicTanTenpno, cHaYama BEUHcAAerca suipasenue [HEAD 5 X], xo-
TOpOe B KaYecTBe CBOETO BHAYCHAH BEIJAET CHMCOK H3 IATH HepBHIX
aneMenToB cmmexa X, a sateM m3 9Toro coucka ¢ymxmus REST or-
Gpackipaer [pa IePBEIX dieMenTa. B pesyibraTe mONyuaeTCA CHHCOK,
COCTABAGHHEL U3 TPETHEro, YGTBEPTON0 H MATOTO BIEMEHTOB HCXOTHO-
ro coucka. (Ormermm, uro ¢ipasy «o10pOCHTE HIEMEHTEI cIHCKad He
¢uefiyer DOHAMATE Kak maMmeHemme cumckRa, Oyarmmm REST n HEAD
He DOPTAT MCXOAHEIL CIHCOK, & CO3JAI0T HOBEIL CHHCOR.)

Bee onmcanmsie Bomme (pyEKNEE BEeAAIm (parMeHTH CIHCKOB,
Pacemorpum Tenmepb o6paTHYI0 OHEpanAl0 — NOCTPOSHHE HOBBIX CIIHC-
OB M3 HMeloImuxca uacTeil. B oramume or ASIKa JHem, IJie VIS DTOTO
HCIMONAB3YETCA HECKOAbKO BeTpoemEEIx (ymExmmir - (CONS, LIST,
APPEND), » mianepe mocTpoenue niOGEX HOBEIX (yHROuE ocymecT-
BIAGTCA C HOMONIBI0 eRUHCTBEHHOE, Ho Oolee Momuoit GyEKImH
FORM.

@ymxugua FORM:  [FORM {e) e ... ¢}}], FSUBR, k>0.

3pecs mox duTypEEIME cKoOKAME HOHEMAOTCH J00He NIIHEPOKHE
ckoORH (Kpyrasie, KB8JpATHBIE HIIT. YIMOBEE), a IoOxX e; — miobsre
$opmet, mpocrrie mim cermentaiie. Oyrrnua FORM mo ouepenm (cire-
r

Ba HANPaBO) BhIYHCJsAer (POPML €, W W3 MX 3HATEHHI CTPOAT CIH-
COK ¢ TeMd ke croOHamm, 9T0 M y HCXOIHOrO COHCKA, Ho*zchmmﬁ
TaKEM 00pasom CHECOK O0BABIASTCH SHAYEHMEM li:ym{mm

Ecanm uepes E‘ obosmaTuTh aHaveHHe (HopMEI e‘, TO0 HeiicTeHe
$ynarmun FORM momuo nsofpasuts Tak:

[FORM {&.'1 ¢ e ’k” — [El Ez E;}
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Ilycts, mampnMep, 8HaduenmeM mepeMmennolf X msiaserca wucxo 1,
a smavTenuem mepemennoilt Y — comcok (A B C). Torga

[FORM [REST X .Y]] - [REST 1 (A B Q)]

[FORM ¢5 1LY ..Y)] — (5 ABG (ABC))

(OTMETHM, UTO B TEPBOM H3 DTHX up:me;;os spavenueM JyExumR
FORM spaserca mmenno cnucor [REST 1 (A B C)], a me ssaienne

ATOTO CIHCKA, DACCMATPHBAEMOTO Kak ofpamenme X ¢(ymxEm: REST,
- -

Bo sropom npamepe smement LY mCXORHOTO CIHCKA GXOCTABIAGTS B
CHHCOK-peayabTaT cpasy tpu smementa A; B m G, Tak Kak SHAYGHHAM
CerMeHTHOT0 oDpamieHis K HepeMemmoir Y ABIAeTcA HOCAeHOBATEIlb-
AOCTE H3 BTHX TPeX dJieMeHToB. B To ke BpeMsa BhIpaskeHme .Y mMeer
chony smavenmeM cnmcok (A B C), woropmifi m monagaer B TAKOM
BHEJIe B COHCOK-PESYJNLTAT,

DOyprmmo FORM Mompo OpaMeEATh B JUIA -IOCTPOSHHA CIHCROB
¢ BpyrasiMu cRoOKaMm, HampHMep:

[FORM ([2.Y] X)] - (B1)

OlHAKO B 9TOM ciayuae obpamenme ¥ ¢ymxkmus FORM manmnrume, mo-
cKONBKY, Kak Gouro ykasano B § 1.2, Bepro cremyiomee:
’ r r

(165 -2 eh) = (Ey By ... By)

CaeloBATENBHO, JUIA TOTO 9TobEl HOCTPORTE HOBLIT CHNCOK ¢ KpY-
rALIME CcKOGKAME, NOCTATOTHO BRIMHCATH HOADAJ BhIDAJKeHHA, W3 BHA-
U@HMIl KOTOPHIX AOMKEH COCTOATE HOBHIH CHHCOK, BAKIIOYHTH BCe 9TH
BEIpPAKCHIA B Kpyrasie ckofkm u monyvenusit Tagum obpasonm com-
COR BEIMHCAHTB,

Jlantoe TpaBH0 BEITHCIEHHA CONCKOB BRaOuaer B cebs pasamd-
Hble KOHEDETHLIE CHOCODE MOCTPOSHNS CIHCKOB, KOTOpPHIE MBI IPO-
WIMOCTpHpyeM Ha mpmMepax. Bo scex sTHX IpEMeépax mpefmojaraer-
¢f1, uTo mepemennas X mmeer smazenne [A B], mepemennas Y — 3HA-
wenme (C D E), nepemenmaa Z — suasenne F, a mepememmag W —
anauenue (). %

Feanm Myl XOTHM IOCTPOHTE L-COHCOK, BIEMEHTAMHE KOTODPOTO AB-
ASITCA SHAMEHIS KAKNX-TO MepeMennrx u Qyukmnii (B Jmcme B HTHX
neinx npemenaerca gymknma LIST), To mOMEHB HCOOAB30BATL NPO-
criie ofpamenna K JaHHBIM HePeMEEHBIM H (DyHKIHAM:

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

(XY ZW) -~ ([AB] (CDE)F())

(A (ZC) W) - (A(FCQ)())

([REST 1 .Y] [QUOTE ¢ 3]) — ((DE) ()

Ecim preMeHTAME HOBOTO CHECKA HOMKHB! OHITh He caMm S8HaYe-

HHfA mepeMenunX B (QyHRmui, a dNeMeHTH 9THX SHAUeHHE (2TO ama-
nor gmenosekol @ymkumm APPEND), Torma ciefiyer HCHONB30BATE
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cerMenTHEEe 06paliennA K HepeMeHHEM H (yHKIEmM:

(1X1Y) - (ABCDE) :
(IX1Y!LZIW) - (ABCDEF)
((REST 1 .Y) 1X) — (DEAB)

Bo BTOpOM W3 DTHX TPHMepPOB SHAUEHHeM Bupaskenns .7 aAnma-
arca aToM F, ROTOpHIl B BAHOCHTCH B CIHCOK-DPE3YJILTAT, & SHAUCHHEM
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(X1Y). — ([AB]CDE)
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Pacemorpum eme sipa npusepa. Ecim smavenmen 'napeuannui L
asnaerca comcok (1 2 3 4 5), Torga

(CHEAD 2 L) (REST 3 L)) — (1245)
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Oysrmua LENGTH: [LENGTH ], SUBR.

SnavenneM 8Tol (YHRNOHE ABJIAETCA NEN0e YHCI0 — AnNmEA comera L:

[LENGTH ()] — 0
[LENGTH [QUOTE (A (B C) D)]] — 3

1.5. Apndmernueckue hyHruun

XoTa ASHK WJASHEP W HE OPHEHTHPOBAH HA BLIYHCANTEJBLHES 3a-
Ja9m, B HeM Bee jke mMeeTca KocraTouEo Oonsmmoit Eabop BCTPOGHHEIX
apamermreckny @ymmmmit, OnE DACCMATPHBAIOTCA B JMAHHOM Hapa-
rpafhe. 3HauenwAME BCeX APIYMEHTOB STHX (YERNWIl ROWKEH OHTH
YHeHa, Medikle WK BEMEeCTBeHHLe. JHAMSHNA (DyHEKIHI — TAKAKe IHCHA,

Oyngnmn -+: [+ ny ne ... m], SUBR, k = 1.

Snauenwen GYNKINN ABISETCA CYMMa SHAYEHRH ce apryMeAToB. D10
sHadeHHe OyferT MeNEIM WHCIAOM, TOJBKO eCIH JSHAYEHHA BCEX apry-
MEHTOR — IeNble WHCHA; ecall 3HaYenHe XoTA Obl ONHOIO ApPryMenTa
SeIECTBEHHO, TO BEMECTBOHHEIM Oyfger ® gmHaveHEme (ymRimum.
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IIpuMeprn:

[+4—-30 - 1

[+4—-300 -~ 10

Oyngyus —: [— ny ns], SUBR.
9ra ¢ysxnoua permmcaser pasaocth Ny — Ns rme Ny, mamomum, obo-
SHavYaeT 3HAUYeHNe apryMenTta n;, a N;— sHaueHme apryMeHTa ng. Pe-

8yAbTAT BEUMcAeHNa QyExnmn Oymer DelkM YHCIOM, TOIBKO BCHH
ggena Ny u N measte. IIpnsep:

= (38 [—42)) = 7

OrMeTHM, YUTO STOMY BHPAKeHHI0 B OOKYHOH MAaTeMATHYECKO:
CHMBOJINKe COOTBeTCTBYeT sammes (34 6) — (4 — 2). Hax Bugmo, mie-
HOPCKAA CHMBOJIHKA MeHee HATAAAHA  ypoOma. OfHARO B IIDHEDPCKHX
HporpaMMax BEIIACHBATH CICKHBIE apHPMeTHYeCKEe BHIPATKEHHA MpPH-
XOATCA AOBOJIBHO PefKO, HOdTOMY NaHHEI Hef0CTATOK He CKASHIBAET-

o CHMITROM CIJIBHO,

Dyurmaa X: [X ny na .., nx], SUBR, k = 1.
Sunauennen ynruum seaserca unpomssemenue wucen Ny Omo Gymer
HedEIM WHCJIOM JINIIE IPH YCJIOBHH, 9T0 Bee Ny — Heisie wmcia.
Oynenua [: [/ »y na], SUBR.

dra dyurnna geant umeno Ny ma wncno N, KoTopoe He HOMMKHO PaB-
HATHCA Hy®0. SHAYeHHeM NABHOH (DYHKIUE Bcerpa ABJIAETCA BemecT-
BenHOE wHeno. Hampamep:

[f204 — 50

Pyuxums DIV: [DIV ny ng], SUBR.
3navennme Qymrmun — nexoe uncao [Ny/N.], rme [#] osmavaer Ham-
Gonbmee mexoe, me mpesocxopamee umnciao z. Beam Ny m Na— mary-
PATTBHEIE WHCA, TO dTa (DYHEKIONA HAXONNT HEMNONHOE 9YACTHOE OT Je-
anenug Ny ma Na. Ipameps:

[DIV 1983 100] — 19
[DIV 57 —34] — —2
Dyaxyua MOD: [MOD ny n:], SUBR.

Snauennem gymrnun ssagerca wmeao Ny— Na X [Ny/Na]. Ono Gyger
HENEIM, Toabko ecam Ny m N — menwte umena. Jas HAaTYpPAJAbHEIX TH-
cen ara (ymknms perimexster ocraToxk or menenma Ny ma Na. Ha-
npuMep:

[MOD 1983 100] - 83
[MOD 57 —3.4] — —14

©Oyurnua 4: [+ ny na], SUBR.
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s it

dymrnaa BosBogur Ny B cremens N, 3uauenme (PYNKOHH ABIASTCHA
TedEIM UHCI0M TOABKO mpH yeaopum, uro Ny —menoe, a N, — naty-
parsHoe uwmeno mmx 0. IIpm BemjecTBeHHOM N; H HemoJ0RETeILHEOM
Ny, a TamwKe mpm Hymesom N, W OTpHIATensHoM HenoMm N, sHaueHHe
dynenum me onpefiexeno. Ilpamepst:

[+521 —» 25

[$500 — 10

Dynrmus ABS: [ABS r], SUBR.

BmavenmeM Qynkoun apagercs abcomrormas Beamumua wmera N, Tum
pesyabrarta conmagaer ¢ ramom wucaa N.

@ynenua ENTIER: [ENTIER r], SUBR.

3navenne gynknmn — vanboapmee mneiroe, He NPEBOCXOMAMEe HHCIO
N. Hanpumep: i

[ENTIER 58] - — 5

@yaxnmua ROUND: [ROUND r], SUBR.
Bnavennem (Qynrunm ssagerca Ommmaiimmee k N menoe wmcao, T. e.
uanbonsnree ma meanx, e npesocxopamux wuciao N 4 0.5. Hampauep:
[ROUND 58] — 6

@yaxmua SIGN: [SIGN n], SUBR.

B peayaprate nnumcienna oToll (yEknmm momywaerca umeno 1, ec-
a N > 0, maw wmeao 0, ecam N =0, man umeno —1, ecma N << 0.

Oypruus MAX: [MAX ry ns ... nx], SUBR, k = 1.

Buauenne fynxoum pasEo Hawboabmemy ua uucen N; (mepsomy ns
uanbonsmux, ecan uX HecKonbko). Hanpumep:

[MAX 4 680 —20 6] — 60

Oynrimua MIN: [MIN ny na ... m], SUBR, k = 1.
3nauenne (yEumum paBHO (mepBoMy) HamMenbmeMy u3 wumcen Ny
Dynrmuas RANDOM: [RANDOM].

Ipu xamom ofpamenun 9Ta (HYHRIEA B KavecTBE CBOEro SHAYEHHA
BHIAeT HEKOTOpOe «caydairnoe» dmciao na marepsana (0, 1). 9
HeeBROCHYIainEe YACIA MMEIT PaBHOMEPHO® pacupejeleHue.

Kpome yxasauisix BeIOTe apuMerimuecknx (yHknmi, B misHepe
HMeITCA Takke BCTPOGHHEIE (DYHKIHH, COOTBETCTBYIONIHE DIIEMEHTAap-
BhIM MaTemaTHyeckuM Qyprnugym. Cunrajg NOBeCTHHIME WX OIpefe-
TeHns, MepeuHcINM JMmb uMena stux (ymkmmd » sseike: SIN (Cm-
myc), COS (wocnmye), TG (ramremc), CTG (koramrenc), ARCSIN (apx-
cunyc), ARCTG (aprramresc), SQRT (ksajgparmsii ropens), EXP (sxc-
wonenta) & LN (marypanbmsii morapudm). Bee ot (ynsnum mmeior
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1.7. Npexnxarm

B nanmom naparpade pacemarpusaorcs BCTPOCHERIe (yHKIHE,
¢ IOMOMIBIO KOTOPEIX MOJKHO IDOBEPATH YCAOBHA, eBoiicTa, 9tH yHE-
IHN BHPa0aTHBAIOT 3HAYEHNE (HCTHHAD, ECHM OpOBEPAEMOe YCAOBHE
BEOTOMHEHO, M SHAUEHHE (103KbY» B MPOTHBHOM CIyvae.

Hpedurarom GymeM maspiBaTh M0GyI0 dopmy, B peaymprare BE-
THCACHHA KOTOPOH BHIPAlaTHBAIOTCA JIOTHMECKNE SHATEHHA (HCTHEAD
H 0Ly, SHAYEHHE IOKLY B ABKIKE BCETJIA MPENCTABIAGTCH OyCTEIM
coucroM (). Exmnoro ke ofosmavenmsg JJIA (HCTHEEIY B ABMKe HeT:
moGoe BHpasKenme, OTIHYHO® OT (), ocnpummMaeTen Ka® oBozmaze-
mHe «uernasry. Haubonee acto & poam rakoro o6osmavemms BEICTyIIa~
er arom T (or amrmmiteroro true — mernna). Hanpuwmep, Gonpnmrmerso
BCTPOGHHMX (yHRMEI-IPeNKATOR, Korjia OHN UPHEAMAKT SHAYCHNE
{HCTHHA», BRIAHT B KAYECTBE CBOEI0 3HAYEHHS NMEHHO STOT ATOM.

Bosaukaer Bompoc: Kaxk oTaMuATEH ¢ymaxnmn-npeuraTE o1 ApyrEx
(yarmuit, pas Te m Apyrme mpEEEMaDT MOGHE sravenna? Orser Ta-
KoB: opMaibHO OHM BWYEM He oTIHUANTCS ApYT 0T Apyra, MOITOMY
miofyio pysrnuo (8 obmem eryaae — a0y dopmy) MOMKEO memoIE-
8oBaTk Kak mpepukar. Ilpocro re (ymrumm, KoTopsie IPOBEPAIT Ka-
RHE-TO yCIOBHA, NPHEATO HASHIBATH HMPE[UKATAME, a HX BSHATGHES
TPAKTOBATL KAK Jormueckme smavenns, Ecam e dymknms mmonns-
eT RaKHe-INO0 WHEIE NefCTBHA, To ee sHATeHHAM He OPHOHCHBACTCH
TAKOH CMEBICH, M OHA HE PACCMATPHBAETCH KAK npeaurar. TparToBarth
dymRumo KAk mpegMKAT WM Her — PellaeT DOITbL30BATEIE, .

TIpocreiimmamn npamepamm yrrumi-npennkaTos mBARDTCH BCTPO-
enuble (YHKNEN, TPOBEPAIONINE THITEL BeipasRennil. C EUX Mu m
HATHEM.

- ®ynkoua ID: [ID e], SUBR,

Ecin E (amawenne aprymenTa) ABIfeTcA menmnduraropoM, 10 3ma-
uenne aroii ymxmmm pasro T («meTmmas). Ilpm ppyrax smasemmax
apryMenta Qymknus nprEmMaeT 3HaveHme () («romes). Hampumep:

[BX] = T

[ID [QUOTE Xl = ()

Dynrmun NUM: [NUM e], SUBR.
Eenw E — wncino, nenoe mim BemecTBennoe, T0 (GYHKMUA nMeer 3ma-
‘wenne T, B mpotusmOM cayuae — smavenne (). Hanpumep:

[NUM —6] — T

[NUM [1 (5.9 AYY] sy

[NUM 6] — ()

f?}'lﬂuma INT: [INT e], SUBR.
3nagenue sTOTO opepmrarta pasao T, ecam sEavenme aprymMenTa ABIA-
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eTeA measM yuexoM, # pasHo () mmave. Hanpmmep:

[INTS] —» T

[INEE] - ()

Oynrmus REAL: [REAL e], SUBR.
Eean E — pemectsensoe 4ucio, 10 Gynxmus npuamMaer sHavenme T,
nHate — sHavenne ( ). Hampumep:

L]

[REAL 5] - T

[REAL [LENGTH (A B)]] - ()

DOynxmus SCALE: [SCALE e], SUBR.
Ecan E — miana, To pesyianTaT BHUMCAenHs Aanmol (PymromEm —
atomM T, B mpoTHBHOM ciaydae — nycroit cumcor (). Hampmmep:

[SCALE [COMP #20 #451]] —-» T

Oyurmun ATOM: [ATOM e], SUBR.
SHaueHHe 9TOro UpefmKara pasHo T, eclH SHaUYeHEe APTyMeHTA —
aToMm, T. e. mientH(UKAaTOp, YHCNO MIM IIKana, @ pasHo () mpm JI0-
‘OBIX APYrUX SHaYenHAX apryMenTa. Hampumep:

[ATOM NIL] — T

[ATOM .()] -~ ()

[ATOM [QUOTE :A]] — ()

Oynrnus VAR: [VAR e], SUBR.
Ecan E — obpamerne K nepemenHoit (¢ mioduy mpeduxcoM), To BHA-
yepumeM (Qyssnun geuserca atom T, mnase — mycroil comcox (). Ha-
npHMep:

[VAR [QUOTE !«X]] - T

[VAR [QUOTE :CONST]] — T

[VAR CONST] — ()

Oynrmaa ATOMIC: [ATOMIC e], SUBR.
Suavenne (yuxunu pasnol T, ecan E — moboe aTomMaproe BeIpajkeHHe
(aToM mim ofpamenue K nepemenuoi), a wragve pasmo ().

Qynrgua LIST: [LIST e], SUBR.
Ecom -E ssimerca CHHCKOM B KpYMImiX cko0xax, to (gymKmuma mpmam-
Maer 3mauenme T, B NPOTHBHOM cayvae — smadvenme (). Hampumep:

[LISENILT 2 i)
[LIST ()] — T
[LIST [QUOTE (A (B))]] — T
[LIST [QUOTE (A (B)>]1 — ()
Mynxnus LISTR: [LISTR e], SUBR.
3pauenne dysxnun passo T, ecan E — mofoe comckosoe BrIpaskenme,
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aToMm, T. e. mientH(UKAaTOp, YHCNO MIM IIKana, @ pasHo () mpm JI0-
‘OBIX APYrUX SHaYenHAX apryMenTa. Hampumep:

[ATOM NIL] — T

[ATOM .()] -~ ()

[ATOM [QUOTE :A]] — ()

Oynrnus VAR: [VAR e], SUBR.
Ecan E — obpamerne K nepemenHoit (¢ mioduy mpeduxcoM), To BHA-
yepumeM (Qyssnun geuserca atom T, mnase — mycroil comcox (). Ha-
npHMep:

[VAR [QUOTE !«X]] - T

[VAR [QUOTE :CONST]] — T

[VAR CONST] — ()

Oynrmaa ATOMIC: [ATOMIC e], SUBR.
Suavenne (yuxunu pasnol T, ecan E — moboe aTomMaproe BeIpajkeHHe
(aToM mim ofpamenue K nepemenuoi), a wragve pasmo ().

Qynrgua LIST: [LIST e], SUBR.
Ecom -E ssimerca CHHCKOM B KpYMImiX cko0xax, to (gymKmuma mpmam-
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@ynsmua NOT: [NOT ¢], SUBR.

Jro «oTpunanne». Ecan anavenme apryMmenta pasmo (), Torga ama-
wenneM (ymrmmm ssmmerca atom T, npE a00KX APYrAX SHATEHMAX
apryMenta (YERIHA NprunMaer suaucnme (). pnmeper:

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

Oynxuna OR:  [OR e ¢ ... ex], FSUBR, k = 1.

OT0 (MUBBIOHKNWAY: PyHKIWT NpEEMMAST aHAUEHMe (HCTHHA), @CIH
x0T OBl OJIH W3 €0 APryMelNToR MMeeT 3HAMEHIHe «merunay, Oxaaro
Bapanee apryMeETHl (PyAKINN He BENHCHAIOTCS, mODTOMY-T0 (IyERIAA
| oTHecera k waaccy FSUBR. Townoe onpenesenme (yHKIAN TaKoRO.
‘OBa 1o owepenH cIepa HATPABO BHIMHCIAST CBOH apryMmentr, Ecaw
SHAMEHHA BCeX apryMeHTOB paBHLI (), Torja o sHAYCHEE yarmmn
pasHo (). Ho ecnm Hamencs apryment, smaucmme KOTODOT0 OTIHYHO
©T (), T0 QyuKNHA ¢ STHM IWAYCHMEM SAKAMTHBAGT CHOIO pabory, He
BEIYHCIAA OCTABITHECA apryMeHTEHL,

Ilycrs, HampuMep, sHavMenueM MePeMCRHON X ABILOTCH OyCToi
cuncor (), Torja mMmeen

[OR [ATOM X] [EQ X (A)]] — ()
[OR X [MEMB X (AB ())] T] — 3
[OR [ATOMIC X] [EMPITY X]

[NUM [1 X]]] - T

OrMeTnM, 4T0 B moCHegHeM OpuMepe BTOPOH aprymest (ymmmmu
OR mven 3uavenwe ¢HCIWHAY, TIODTOMY TPeTHl apIYMeHT Vike He Bhi-
JHCILICH, TaKk 9T0 omubka B HeM (BLeNeHNHE HEPBOTO MEMONTA 13
IYCTOTO CHMCKA) He HPOABHIACH.

Dynguus AND: [AND e, e, ... ex], FSUBR, k = 1.

D10 ¢KOWBIOHRIHAY: PymKRIus OpHONMAeT SHAYCHHE (HCTHHAY, TOIh-
WO ecii BCe ee apryMeHTLI HMOIOT SHAYEHHEe (HCTHHAY. Y 9TOMH yns-
THHH AapTyMEeHTHl TaK/ke He BEMUNCIAITCA Bapamee, NX BENMHCIAET (mo
O"epefn ciesa Hanpaso) cama (ymxmma. Eexn suauenus pcex apry-
MEHTOB OTAUIHEI OT (), TOrJia sHaYeHHWe NOCJAGIHET0 M3 HEX CTAHO-
BHTCA 3HavenneM (ymxumm. Ho ecam mamemcs APTYMEHT CO 3Hade-
mueM (), rorga QYBKIHA, He BHIMACHAA 0CTABIIHECH apPTyMenTsi, mpe-
&pamaer csow pabory co amauennem (). Hpmmepn:.

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

Qyuxoua COND. OGpamesne & 370i (yHEINN HagmBaeTCH Ye-
SMOBHBIM GbIpANCEHUECM B NMEET BREJ

[COND (Pl &1 Cig ~ien elml) (pk 81 Eg ekmg)]‘
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e k=1, m; =0, Apryments pmammoii (yEmmmm, T. e. CHMCKH
(ps en eia ... ‘imi)' HABHBAIOTCA KJAGYIaMU, A& HX TepPBHEe JIeMeH-
THE — npocTtiie hopMEl p; — yeaosuamu. Oyngnna COND ortnocmres
K kracey FSUBR.

DyHREIHA TO O4YePelN BEYHCIAET YCNOBHA p;. Ecim BCe OHHN
HMEIOT SHAYEHHAE (I0KLY, T. e. (), TOTAa u 3HavenHe (YHRIHHE PABHO
(). Ho ecan mamiock ycaosie pj, SHAYEHHE KOTOPOro oTamumo or (),
TOTJia OCTAILHLIe YCIOBHA yiKe Me OYAYT BRITHCAATECH, H (yHKDES
pACCMATDMBAET TOABKO JAHHYIO {-I0 KIAY3y: OHA IO OUEPEH BEIUMC-
JHET BLIDAKOHNHA &4y, €42 H T. I SHavenie Hnocaeaaero BRIPaFREHITA
KAAyanl (MM MoOmer OLITH W py, ecuH m; = 0) ofbABIAeTCH "pesyih-
TATOM BRIMHCICHHA BCETD YCAOBHOTO }]Hpﬁ?KBIJKH. I'I&IIPIIMEP:

[COND (() A) (() B)] — () _
[COND (() A) (TBC)] —» G
[COND (A) (T B)] - A

Mmr pacemorpemn obpamenne K ¢gymaromn COND B camom ofmem
pue. Oburamo e ofpamenme K Heit mmeer Oosee IpocToil Bum:

[COND (p1 €1) (pz €2) ... (Px )]

Haspadenie Takoro yCIOBHOTO BEIPAJKeHNsT — BEIOPATL OJHO M3 BEIpa-
AR H £{, BLIMHCIHTE €r0 H B3ATH €70 3HAYEHHE B KAYECTBe 3HAYCHHA
BCEro yeaA0BHOrO Beipazienwsa. IIpm oToM BHIGHpaeTCH BRIpaKeHHE H3
UchOﬁ. RAAYELE! ¢ HCTHHHEIM YVCIOBHEM. ;

Hpegnmonomny, K OpuMepy, uT0 TPeOyercA BHIMTHCJINTH CYMMY
anavennii nepemenusix X u Y, ecan 9TH 3HAYENNA ABISOTCA UHCIA-
MH, TpeOyeTca HOCTPOMTH COWCOK Buja (z 4 y), ecim xota 6 ofHO
W3 SHAueHHH z N y 9TNX TepPeMeHHBIX ABJIAGTCA WAeHTHHHEZTOpPOM,
u TpelyeTcA IOAYIATH HYCTOH CHHCOK () BO BCEX OCTANBHBIX CIyUa-
A%, CHenaTs 9T0 MOKHO € HOMOIIBIO TAKOL0 YCJIOBHOTO BEIPAKEHW:

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

OrMeriM, 410 HOCKeAmIon KIaysy — (T ()) — moawmo Gwuro Gmr
W OHYCTHTH, TOCKOJIBKY yarmra COND, corfiacmo OnpefeieHnio,
TaK BHIJIACT NYCTOH CHHCOK () B KadecTse CBOEr0 3HAYGHNA, eCIH
JlBa IePBRIX YCIOBHA ORAMYTCSA JOMHEIMIL,

1.9. @yarnua PROG

B #3pige MMEETCH HEeCKONBKO BCTPOPHHEX (DYRKINiT, BEIYHCTEHES
KOTOPEIX HATIOMHHAET BHIMONHeHHe DJ0KOB B #akike anaron-60. Taxme
d,lymmmi MBI OyAeM HASLIBATE GA0MHLIML dynryuamy, HIN TPOCTO
Gaowanu. OfEa ¥ HUX, A TaKiKe CONyTCTByONHe efi pymxmum pace
OMATPHBAIOTCA B oTOM maparpade.
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@ynsmua NOT: [NOT ¢], SUBR.

D10 ¢orpunannes. Ecam amauenme aprymenta pasuo (), Torga ama-
wenueM (ymknmm asaserca atom T, mpm mioGkx APYTHX SHAYLHMAX
aprysenta (PYERIHA DprunMaeT suauemue (), Ipumepsr:

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

Oyusuna OR:  [OR e, es ... ex], FSUBR, k = 1.
9T0 ¢IMBBIOHKNNAY: (QYHKIHA NpPEEEMAET 3HAYEHHE® (HCTHHA», eCJm
x0T GBI OJIH W3 e APryMeHTOB HMeeT BHAYEHNO (NCTHHAD, Onmaxo
BapaHee aprymMemETHl (PyHKIME He BEMUMCIAIOTCS, IODTOMY-TO (PYERIAL
H oTHeceHa K riaccy FSUBR. Townoe ompenenenme (hyaxmmm Taxoso,
‘OHa no owepenm cuesa mAMpARO BEIMHCITET CBOMN apryMents, Ecmaw
SHAYEHHA BCEeX apryMeHTOB paBHL (), Torja o SHAYCHEE hyarmm
papHo (). Ho ecnm mamencs apryment, smaucame KOTOPOro OTJHYIHO
0T (), T0 PYHEIHA ¢ STHM IHAUCHHOM 3aKANTHBAET CBOIO pabory, He
BEIIMCAAA OCTABIIHECA ApTyMEHTEL

IlycTs, HanpuMep, amavenueM mepesMemHON X SBIgeTcH OyCTOlH
COHCOK (), TOrZla MMeeM

[OR [ATOM X] [EQ X (A)]] - ()
[OR X [MEMB X (AB ())] T] — 3
[OR [ATOMIC X] [EMPITY .X]

[NUM [1 X]]] = T

OrMernM, 4T0 B moCHegmeM IpEMepe BTOPOH aprymest (ymKmmn
‘OR mMen anavenme ¢mcriHay, HOATOMY TPETHif ADTYMEHT YiKe He Bbi-
THCIAICH, Tak 4To ommlka B HeM (BRIIeJeHHe HEpPBOrO aaeMonTa Ma
IYCTOT0 COMCKA) He TPOABIIACE.

Dyngnua AND: [AND e, ey ... e;], FSUBR, k = 1.

OT0 (ROWBIOHRIAAY: PymKRIws OpPHHIMACT BHAMCHHE GHCTHHAD, TOIE-
RO eClun BCe ee apryMenThi HMEIOT SHAYEHHEe (HCTHHAY. Y 9TOH ynx-
THH apryMenThl TaKKe He BHMINCHAIOTCHA BapAHEP, NX BEMMCIAGT (mo
OFepefn ciesa maupaso) cama (ymknma. Ecam spmavenns Bcex apry-
MEHTOB OTAMYHE OT (), TOrJia BHaYeHWe NOCJHGNHEN0 M3 HAX CTAHO-
BATCA 3HauenneM (ymxummu. Ho ecam mameses APTYMEHT cO sHade-
mueM (), rorga PYHKNHN, He BRIMNCHSA OCTABIIHECH APTYMeNTEI, mpe-
&pamaer csoio pabory co smauennmem (). Hpmmepnr:.

[AND [ATOM #5] [MEMB A (A BC)]] — 1
[AND () [REST 2 (A)]] — ()

Qyuxoua COND, OGpamenmne ® 370i (YHEIUN HasLBAeTCH ye-
AOBHBIM Gblpaxenuer W HMECT BN

[COND (, &, € - famy) -+ (Pr a Cha o+ Chmy)]s
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e k=1, m; =0, Aprymentsl pmanuoit @ymkoum, 7. e. CIHCKE
(ps en eqa ... ‘imi)' HABEIBAIOTCH KAGYIaMU, & HX MepBHe dIeMeH-
THI — mpocTeie (BopMEr p; — yeaosuamu. Oynrmaa COND ormocntes
K xaacey FSUBR.

(DyEEIMA 0O OYepend BRIYHCAAET YCHOBHA p;. Ecam BCe OHR
HMEIOT SHAMEHAE I03KEY, T. e. (), TOTAA M 3HaYenme (DYHKIOUH DPABHO
(). Ho ecan mamioch ycaosie pj, SHAYEHHE KOTOPOro ormmwmo ot (),
TOTfla OCTAlILHLIE YCIOBHA yKe Te OYAYT BRITHCIATHCH, B PyHRIHA
PACCMATDUBAET TONBKO JAHHYI0 i-10 KIAY3y: OHA [0 OYEPEAN BEIIHC-
JHAET BLIPAKCHNH &4y, €42 H T. L Snavenie nocaeanero BRIPaeHITA
KAAyaBl (MM Momer OuITH W py, ecum m; = 0) oGBABIACTCA “pesyih-
TATOM BRIMHCICHHA BCEr0 YCJIOBHOI'O BHpH?KBBKH. H&IIPIIMEP:

[COND (() A) (() B)] — () =
[COND (() A) (TBC)] — C
[COND (A) (T B)] - A

Mgt pacemorpenu obpamenue ¥ ¢gymrnun COND B camom obmem
pife. OOuano ke ofpamenme K meil mmeer Oonee mpocrToil Bum:

[COND (pi c:) (pz e2) ... (Px ex)]

Hasnauenne Takoro ycIOBHOTO BEIDAJKeHus — BEOPATL OJHO M3 BHpa-
ACRHMI £¢, BLIMHCJIHNTEL €r0o H B3ATH eT0 3HAYEHHE B KATeCTBe 3HAYCHHA
BCEro yCa0BHOTO BhIpaskenns. IIpm sToM BHOHpaeTcs BHpaMeHHE HB
HCpBOI‘i HAayahl ¢ HCTHHHRIM YCIOBHEM.

Ipeanoaosus, K OpHEMepY, 9T0 TPeOyercs BRIMHGINTE CYMMY
snavennii nepemenunx X u Y, ecin 9TH SHAYEHHA ABINIOTCS HCHA-
MH, TpedyeTca WOCTPOHTH CHOMCOK Buja (z - y), ecam xora 6w omxmo
W3 SHAvMeHHH z M y STHX TePEMeHHBIX HARIAGTCA WIEHTHHHEZTOPOM,
n Tpelyerca MOAYIATH IYCTOH CHHCOK () BO BCEX OCTANBHBIX CIyda-
Ax. CrenaTe 970 MOMRHO ¢ TMOMOI(BI0 TAKOTO YCIOBHOTO BEIPAKEHMA:

[COND ([AND [NUM .X] [NUM .Y]] [+ X .Y])
([OR [ID .X] [ID .Y¥]] (X 4+ .Y))
(T ()] ‘
OrMeriy, 4ro Hocxefmon Kraysy — (T ()) — mommo Osuio Gmr
W OHYCTHTH, TOCKOJIBKY ¢yaxmra COND, corsacmo omnpepeneHnio,
TAK BHIJIACT NYCTOH COHCOK () B KauecTse CBOGTO BHAYSHNS, CIH
JBd TEPBEIX YCIOBHA ORAFKYTOA JTOMHEBIMI.

1.9. ®yurnua PROG

B sAspike HMEETCA HECKONBKO BCTPOCHHLIX (YRKINI, BHYHCICHES
KOTOPEIX HANOMHHAET DBLITONHeHHe DJ0KOB B msnike anaron-60. Tarme
yakoun M GygeM HA3LBATE GAouHLIMU PYNEYUAMNY, HIN IPOCTO
Gaosamu. OfEA M3 HUX, A TAKKe CONYTCTBYOMe el GymEKIEE Pace
OMATPHBAIOTCA B 9TOM maparpade.
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Myasnus PROG. OGpamenue k aroii Omoumoli $yExnum mmeer
caeAyIOIAE BH;

[PROG (U’l Vg eus U.H) B €9 i 8;‘], FSUBB, m;D, k}t.

Ilepsuiit aprysment — cmucok (vy Uz ... Um) — HABEIBAGTCA ONU-
CaRUEM AORAALHLIZ nepeMenunz GIOKa, A MOCAENOBATEABHOCT 0CTAIL-
HLIX apIyMeHTOB — €y €3 ... € — HABuBaeTca reson Onoxa. Ilpm
aroM mpoeryio opMmy e; GyfeMm HaseBATh MerTkold, ecil OHA MBIAET-
¢ MACHTH(QHKATOPOM, W ORNEPATOPOM B OCTANBHEIX CAYIAAX.

Brrmmeaenne gynxnmr PROG maunmaerca ¢ ofpaloTkm ommcanms
MORAMLHEIX TEPeMeHHLIX, B Pe3ylNbTaTe Wero BBOJATCH B ymoTpebe-
HHe TepPeMeHnLie, 0DIACTEI0 CYMIECTBOBAHMA KOTODPHIX SBIAETCH TeJX0
pasHOro OnoKa. Hamaend ameMeHT vy ONHCAHHA BBOJAT OANY JOKAJIh-
uyio mepeMennyw. Ecim vy — spearnduxaTop, TOrAa 9T0 — HMA He-
pl!MQHHDii. KGTOI}DFI HE IPHCBANBAETCA HHRAKOIO HAYAJBHOTO 3Have-
s, Mnawe v; jgommen OuTs L-cnuekoMm m3 JABYX DIeMEHTOB: HjeH-
truxaropa u moboro Bupasenuns. Mpemrndurarop ompefensier uMsa
J0KaJgpHoll mepeMeHHOH, a BHpaKeRHe (OHO He BLITHCAAGTCA) — ee
HavajisHOe s3Havenme. Hanpmmep, npu BEITHCHCHNT OI0KA

[PROG (X (Y A) Z (W5 ¢2.Y))) ...]

OGyyr BBefeHH wWeTepe JOKAJLHBIEe HepeMeEEnle ¢ nMemamu X, Y,
Z n W5, npuvuem X m Z He NOAyYaT HAavaARHLIX 3HavTeHNl, Y mony-
UHT HAavauahHOe sHadenne A, a W5 — sgagenne (2 .Y).

Ilocae BBefennsa JOKATRELIX TepeMeHBLIX (ymxmns PROG nepe-
XOAUT K BEIYNCACHHIQO CBOEro Tena: Io ogepenl BRITHCIANTCA Onoe-
patopst e;. Horja OyAer BHuHCIeH OOCAeNHUE OHEpPATOP ey, (ymrmus
SAROHTHAT CBOIO paﬁnry €0 SHAYEHHEM, PDaBHBIM SHAYMEHHIO OHepaTopa
e). Ilpir BEXoje ®3 (YHKIHMN ee JNOKaNbHLE HepeMeNHLIe YHHYTO-
FRATOTCA. <

OT}[ETHM, U700 BRYUACIHEHHOP 3HAYEHHE ﬂlDGU]‘D OI‘JﬂpﬂTOP{l ci, Kpo=
Me ToCHefHero, HraopapyercA. IloaroMy, X0TA e; MOTYT GHITH IPOm3-
BONIEHLIME EpﬂCTMMH d)ﬂphf&hll!, B HAYECTBEe e; HMeeT CMBICH HC~
NOMBL30BATE TOALKO HAeHTH(IKATOPH, HTPAKINE pOJAbL METOR, M 00-
pamennsa K QyEKIEAM, KoTopsie nmeor moGounnie ofiderte. K Taxma
dbyermuay ormocATca, manpmmep, perpoenmeie Gymkmmm SET, GO,
RETURN, DO n COND.

Gyuxmua SET: [SET i e], SUBR.

Eenn smadeHEeM BTOPOro, ApryMenta Momer OuiTs A000e BhIpasKeHie,
TO SHAYeHHEM MEDPBOr0 apryMeHTa AouKeH OwTh mieETHdEEKaTOp I,
ABISIONIAICA JIMemeM ONHON W3 CYMeCTBYOIel B NAaHHLE MOMEHT
mepeMenHoil, RanpuMep HepeMennoii GaEKaimiero OIOKA MM KaKOIro-
mnGyaes apyroro ofmemmiomero Gioxa, 3magenwem gysxmwn SET as-
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JAETCH m-l}:mi{enne@ ONHEAKO PIaBHOe B aToit (PyHKMEE — ee moGou-
syl addext: mepeXempoi ¢ mwemesm / NPHCBANBAETCA HOBOe SHA-
geane E.

Hampumep, Hocie BeIMHCICHEA

[SET X [REST 1 (A B O} = {B.C)
nepemenuag X TOAYYHT BHATCHHE (B C), a mocle BLIYHCICHHA
[SET [2 (X Y Z W)] #5]

nepeMennoit Y Oyer NPHCBOSHO 3HAYEHHE #5. Ecanm B mepeoM H3
9THX NPUMEDOB HMA mepeMenioff — X — saJlaso ABHO, T0 BO BTOPOM
mpuMepe HMA mepemennoil — Y — OGsuIo mojydeno B pesyibTaTe BLI-
aneaemut, Taxuy o06pasod, HMA HepeMenHoil, ROTOPOM IPHCBANBACTCA
smaveHme, MomeT Owmth sapanee u HewssecTHo. Ho, oTmeTnM, B mod
Gox ciyuae SHAUEHMEM IEPBOTO APIyMeHTA JOJKHO OITH MPOCTO
uMs Tepesennoii, Ges Kakux-mmG0 mpeduKCOB.

@ynxuua SET, mak npaswiio, HCHONL3YETCH JHITE pagm CBOETO
mofounoro addexra. Ho mmorma mcnmompayerca H pripabaTeiBaeMoe
g0 amauenme. Hampmmep, mwpuesonts nepemennsiy X n Y opEo n 10
sKe gHAUGHIE— CKAMSEM, TeRyImee SHAUEHWe MepeMeHHOHE Z — MOMKHO
TakK:

[SET X [SET Y .Z]].

@ynxnus SET ornocntes k kiaccy SUBR, mo9TOMY BLITHCIEHNE BHEII-
eit pymcmun SET HaduEaercs ¢ BEIYHCICHHA ee aprymentos. Biram-
caenme (opmut X maer aror ke maemTndhuxarop X, a BLITHCAEHHE
aprymenta [SET Y .Z] paer smavenme mepeMemHOi Z, KOTopoe BHem-
nn (pysrmua SET u mpmcsamsaer nepememsoii X. Hpome toro, mpn
phluucHeRi pEyTpenned ¢yaxumn SET ramme Oma nofowdsti ad-
dexr: mepemennas Y cMenmia CBoe SHAYEHNE Ha 3HATEHHE NEpe-
mennoit Z. Taxkmm ofpasom, cHawama Y, a sareM X HOJNYYHIN OJiMHA-
HOBOE 3HAMEHHE, DHAYEHNEM BCET0 YKA3AHHOTO BHIPAFeHHA TBIHETCHA
FHavTeHie NePEMEEHOH Z, HO 0HO yiKe He HOMOIL3YeTCHd.

@®ysxmua GO: [GO i], SUBR.

Sra Pyuarmma ocymecTsager nepexof no Merke I Hak ymxe Gnuio cxa-
310, ONepaTopsl O0KA BHITOJHAIOTCA B TOM IODAJIKe, KAK OHM 3arTH-
canpl. Oymknea we GO moasojAeT HAMEGHHTH 9TOT NMOPANOK BHOOTHE-
HUfA: OHA NepejaeT yHpaslieHENe Ha O0HepaTop, creAylommi 3a Mer-
wo#t 1. Hanpamep, » Giaoxe

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

nepsuiM Oyaer BnimonmEen omepatop [GO B], a caegyiommu — onepa-
rop [SET X 7].
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gasnolt Kiayse OOLIMHO YRAZKIBAGTOA TONLKO YCIOBHe ® OIHO B~
paisenie.

Tlo3HAKOMUBIIHCE €0 BCTPORHHEIMH (DYHKOHAME, HMEONHMH IO~
Gounbiii SQMORT, MBI Temeph MOMEM PacCMOTPeTh NIPEMep HCIO0IB30-
sanns yarmmn PROG. TIpepmonoskuM, 910 3HaYeBHeM HepeMemHON L
SIBIAETCA CHUCOK B KPYTALIX ckoDKax, m Hammmem (ymmmmo PROG,
KOTOpasl (IepeBOpaYMBaeT» OTOT CHNCOK, T. 8. MEpeHncHIBAeT B 00-
patHoM mnopsafke ero aaementsl, Ilepemenmas L sasasgercs sBEemmel
10 OTHOMIPHAI0 K KaHHOMY OIoKy.

[PROG (L1 (RL ()) E)
[SET L1 .L] ‘
L[COND ([EMPTY .Li] [RETURN .RL])]
[SET E [1 .L1]]
[SET L1 [REST 1 .L1])
[SET RL (E LRL)]
[GO 1]]

B aroM Onoxe BBOAATCA TPM NOKanbHLe mepemenmunie L4, RL n
E. npugem RL moaywaer mawamsmoe smavenme (). Ilepsuiit omepatop
Gnoxa mpmcBamBaeT comcoK L mepememnoit Li; 8To caemamo JIm TOro,
uTo0H He IOPTHTH BHAYeHNe RHemmel mepeMemEoll L, a HSMEHATH
TONBKO 3HAMEHWE JAOKanLHOK mepemenmoii Li. Bee nmocrenymommue ome-
paTopul ofpasylT IHKN, Ha KaKIOM ITare KOTOPOro oT cmmcka Li
OTIEIIIACTCS €ro MepBRIE dJeMeHT (CaM DAEMEHT CTAHOBUTCA BHAYE-
HECM HepeMmeEHOH E, a «XBOCT» CHHCKA — HOBLIM BHAYEHHeM Hepe-
MepHOH L1), n 9ToT dnMeMenT BCTABIAETCH B HY/WHOM NOPAJKe B COH-
cke RL, rae nocreneHHO HARAIINBAETCH {(IEPEBEPHYTLII» CHOHCOK.
Korja cmmcox L1 cramer mycThiM, TO COTAACHO YCJIOBHOMY OHEPATODY
npousoiileT BLIXOA N8 GA0Ka €O 3HAYEHHEM, DABHEIM HOCKENHEMY 3HA-
YeHHK) HepeMmennoi RL. 7

B pamnom mpumepe mpentnmxarop L HCHOAB30BANCA W KAk MeT-
Ka, I Kak mepeMenmag, 970 He omubka. B mismepe mMema mepeMes-
HLIX, HMEHA METOK H HMeHa IpOmeyp MOFYT COBIANATh. JT0 He Bbl-
@LIBAET ITYTAHNIE, MOCKONBKY DO3HNHA, B KOTOPOl HAXOTUTCA HeH-
TH(NKATOP, OJHO3MAYHO OTpejlefifgeT, KaKoi 06TLEKT 060BHAYEH NAH-
HEIM HeETH(OHEATOPOM.

1.10. Huras

C noMoImpio ONNCAHHLIX B HpegsgymeM maparpade cpelcTs. Mom-
HO OPTaHA30BaTh n100bIe. MAKINTECKHE BRITHCHeHHA. OXHEAKD IR
yaobcTBa HamMCAHHSA NEKIOB B ABHK BCTPOEHE! CHeHnanbHLle (yHK-
1H#, KOTOPLIe MEl H PACCMOTDHM B 2TOM HIaparpade.

Opunm n3 TANHYHEIX IEKJAOB, MCHOABBYEMBIX B ILISHEPCKHX LpPO-
TpaMMax,— 8T0 IHKJI 0 DJIeMeHTAM HEKOTOPOTO CHHECKA: OmpefeneH-
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gaie JIEHCTBESA AOURHEL OLITH MOBTOPEHBI VA KAMIOTO dleMeHTa JaH-
moro cumcka. IIpmMepoM mMOf0GHOTO MHKIA MOMKET CHYMATH Bajava
¢IepeBOPAYNBABNAS CINCKA, PACCMOTPeHmHAT B NPEARAYMEM Hapa-
rpate.

BoaMmossEEIE crnocol OpragHsanim TAKEX OHEIOB 3aKII0YaeTCA
B TOM, 9TO OT COMCKA TOCTENEHHO OTHIEINIACTCA HO0 OJNHOMY DIEMEHTY
W UL 9TOTO DAEMEHTA BHIOIHAIOTCA TpeGyemsie feiicrsma. Ecam cmn-
cOK SMBAAETCH, CKAaykeM, SHAWeHHeM IepeMemEHoOii L, To cxema aroro
HEKIA TAKOBA:

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

Rk

Sneck B HawaZe Kayk[0r0 IIATA OUKTa BLHIDONHAIOTCA OJHE o Te
sKke JleiicTBEA: UpoBepAeTcd, He Iyer am cmmeok L, w, ecam He myerT,
BLIeAHETCA €ro TepBEHl 2IeMeHT, KOTOPEIl NPHCBAMBAGTCA HEKOTO-
poit mepemensuoi E, a CHHCOK H3 OCTANBHLIX BIEMEHTOB JAENAETCA HO-
pEIM sHavenmeM mepemennoit L. Jlaa coKpamenns samucu aTOH rpym-
IEE JIeilecTBHE B A3KIK BCTPOCHA

GOyurgus FIN:  [FIN i 2], SUBR,

Bnagennamn 060UX apryMeHTOB JOMKELI OHTH HMeHA NEPEMEHHEBLX,

ONECAHEKIX B OAHOM n3 obbeMmmiomnx 6IOKOB, HpPUYEM IepeMeHHAA
Is obasama uMeTh sHaveHme. Ecam WM SBAASTCA HEMYCTOH CIHCOK,
vorga (YEKONS OPHCBANBAET IEPBLI SJeMEHT 9TOT0 CHHCKA HmepeMer-
Hoit Iy, 4 GXBOCT® CIMCKA, T. . CIHCOK H3 OCTATRHEIX DIeMEeHTOB,—
nepeMenso# Jp; sHavenne (DyEKOUR B AHHOM CIylae PapHO (). Hpm
mofoyM APYroM sHaueHnw HepemesHoi I (OycTOM CHHCKe HIN ATO-
MapHoM Beipaygenwu) (yEKOEA #EMero He JeNaeT, ee 3HAYMEHIe —
atom T.

MopuepkHes, YT0 3HAYEHAAME APryMeHTOB (YHRIHN FIN noms-
HET GBITH IPOCTO MMeHa TepeMenmbx, Ges pesxnx npedurcos. B mma-

| mepe, Boofmie, AeHCTRYET HPABHIO: _OCIH_APTyMenT HeKOTOPOl (yHK- -

BTO MepeMeHHas, KoTopoil GymmmEa Gymer 9TO-TO HMPUCBAMBATE,

" T0 mya'pTO# mepeMenHoil yKaskBaeTes Oes mpeduKcon.

Memonnsys (ysxmmio FIN, OmmcamAyio BhINe CXeMy IHKIA M0
dJeMeHTAM CHOHCKA L Mosxmo YBPOCT‘HTB:

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

[GO A]
B o5
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gasiolt KAayse ODLIYHO YKA3KIBAGTCH TOALKO YCIOBHe W OIHO BHI-
pazienie.

TIosHAKOMHERITHCE €0 BCTPORHHEIME (DYHEKIIEAME, HMEONIHMH II0-
Gounpiii 9OMERT, MBI Temeph MOMEM PACCMOTPETh NPEMEDP HCIOIB30-
sanns (yrrigmn PROG. Ipefironoixud, 910 3HaYeEmeM NepeMenHoi L
FSIBIAETCA CHECOK B KPyrawx ckobkax, m mammmem Qymxmmio PROG,
KOTOpas ¢IepeBopavnBaeTs 9TOT CONCOK, T. €. NEpeHncLBaer B 06-
patHoM nopajiike ero anxeMentH. Ilepememmas L sBasercs BEeIHER
00 OTHOMIEHNI0 K AaHHOMY OJ0KY.

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

B arom Onoxe BBOAATCA TpH NOKambmee mepemenmnie L4, RL n
E, npugem RL moaxywaer mavansuoe smademme (). Ilepsiit omepatop
Gnoxa mpmeBauBaeT ommcok L mepememmoit T.1; 810 cfenamo MiIm Toro,
uT00B He NOPTHTH 3HAYeHNe RHemmelt mepememmolt L, a HaMeHATH
TONBKO 3HAYSHNE JNOKanLHON nepemenmol L. Bee nocinenywomme ore-
patopu ofpasylT IHKN, Ha KQKAOM Imare KOTOpOro oT cmmcka Li
OTIIEIIAGTCS €ro MepBHIE 2IeMeHT (caM DIMEMeHT CTAHOBWTCA 3HaYe-
HieM HepeMeRHO# E, a «XBOCT» CHHCKA — HOBLIM BHAYEHHeM mepe-
MeHHOH L1), u 9TOT 8jIeMEHT BCTABIAETCH B HY/RHOM NOPAIKe B CIH-
cke RL, rae mocrememEO HAKAIVINBAGTCA (IOPEBEPHYTLITS CHHCOK.
Horjia cnmeox L1 eramer mycThiM, TO COTIACHO YCIOBHOMY OHEDATODY
npouaniieT BLIX0A H3 GI0KA CO 3HAYEHHEM, PABHLIM HOCHeRHeMYy 3HA-
yeHni nepemennoit RL. -

B namnom mpumepe mpentndmkarop L HCMOAB30BANCA W Kak MeT-
Ka, 0 Kak mepeMenmas, 970 He omubxa. B masmepe mMmena mepemen-
HLIN, HMEHA MeTOK I HMeHa IpOmeayp MOFYT COBIANATh. 9T0 He BH-
BLIBAET IYTAHMIEL, ITOCKONBKY IOSHILAM, B KOTOpOll maxofmres wujesn-

TH(NKATOP, OHO3HAYHO OUpejeigeT, Kakoit ofLexr obosmauen pan-
HEIM HIeETH(OHEATOPOM.

1.10. Muxras

C noMompl ONWCAHBELIX B Ipefngymiem maparpade cpelcTs Mom-
HO OpTAHE30BaTh n100Le. NEKINTeCKHE BRTHCIenHg. OmEarko mTIa
yaobcTea HalMCAHMA IEKIOB B ABHK BCTPOEHE! CHEHHAIBHEE (HyHE-
nHH, KOTOPLie MEI H PACCMOTDHM B 2TOM Daparpadge.

Opun n2 TANMYHEX IHKJAOB, HCHONBSYEMEIX B INI9HEPCKHX MpO-
TpaMMax,— 3T0 IHKJI [0 DJeMEHTAM HeKOTOPOr0 CHHECKA: OmpejeleH-
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gaie JEHCTBHS JORHEL GbITh MOBTODEHBI JUIA KAMAOTO diEMEeHTAa JaH-
moro cumcka, IIpuMepoM mofoGHOTO HMEKIA MOMET CIYHHATE 3agada
¢IepeBOPAYNBABNA) CIMCKA, PACCMOTPENHAA B TDEARYIEM Hapa-
rpade.

BoamossEbil cnocol OpramH3anum TAKEX WHKIOB 3aKII0YAeTCH
B TOM, 9T0 OT CIHCKA TOCTEHPHHO OTHIEIMAETCHA HO OJHOMY DICMEHTY
W A 9TOTO DNEMEHTA BHIONHMIOTCA TpeGyemie feiicrsma. Ecmm cmn-
cOK ABAAETCH, CKAyKeM, 3HANeHHeM IepeMemHoii L, TO cxema aToro
HERIA TAKOBA:

A [COND ([EMPTY .L] [GO B])]

[SET E [1 .L]]

[SET L [REST 1 .L}]

[GO A]
B

3nech B HATANE KAJKJOF0 INAra IMUKAA BRIOONHAIOTCS OJHE o Te
;e AelicTBHA: DpoBepAeTCd, He Iyer AW cmucok L, w, ecam me mycT,
BLIIedETCA ero HepBHl 2IeMeHT, KOTOpHIl IPHCBAMBAGTCA HEKOTO-
poit nepemenmoil E, a cHmcOK H3 OCTANLHEIX DIEMEHTOB ANAETCA HO-
BEIM BHAUEHEmEM mepemennoit L. Jlaa coKpamenms samucu aToi rpym-
[EE JeiieTBAH B A3LIK BCTPOEHA

GOyurmus FIN: [FIN iy 2], SUBR,

SragennaMn 06OMX aPTYMeHTOB NOMGKHLE OHITH MMEHA NEPEMEHHBIX,

ONHCAHEHIX B 0HOM u3 ob0bemaiomnx GAOKOB, HpHYeM IepeMenHan
I: obszama WMeTh SHaveHEHme. [ein WM ABIAETCH HEMYCTOIl CIHCOK,
Torjia (PYHKONA TPHCBANBAET HEPBHI HIEMEHT 9TOT0 CIHCKA MepeMe-
Holt Iy, 4 GXBOCT® CONCKA, T. €. COHCOK W3 OCTAABLHBIX JJIEMEHTOB,—
nepemennoi [o; sHavenne (ymKOum B TaHHOM caydae pasmo (). Ipm
mofoM JpYDOM suauennu Hepememmoi [; (OycToM cHHCKe MIH aTo-
MapHoM Bepaskennn) (yEROHA #EMero He Jender, ee 3JHATOHNIE —
atom T.

MowepkHeM, YT0 3HAYCHHAMHE APIYMEHTOB (YHRIHN FIN noms-
HEl OBITH IPOCTO MMena mepeMenmux, Ges pesmux mpeurcos. B mma-

PTO TIepeMeHHAA, KOTOPOi QYEKIMEA OyJer 4T0-TO NPHCBANBATE,

T T0 mya'aTof mepeMenHoil yrassiaerca Ges mpedurcon.

Uemoansys (ymxmuio FIN, ommcammylo BHIDEe CXeMy MUKIa 0
JleMeHTAM CIHCKa L MOMKEO YIPOCTHTL:

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

[GO A]
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Hampunyep, «nepesepuyTs» CHHCOK, ABIAIONINICA 3HAYCHNEM Mmo-
pementoi L, MojEHO TaK:

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

A [COND ([FIN E L1] [RETURN .RL])]
[SET RL (.E LRL)]
[GO A]]

Bo mmormx cayuasx eme Gouee ymoGmenv, wem (ymxmus FIN,
CPeACTBOM JUIsl OPrA4HUSANMH IHKTA 110 DIEMEHTAM CIICKA ABIAETCA

Dyurnua LOOP: [LOOP z 1 e; éa ... e,], FSUBR, k = 1.

Tlepeeiit apryment z 970l (JyHKUAN He BLITHCIAETCH; OH YKASHBAeT
MM TMEPeMENHO, KOTOpas MrpaeT pojih HApAMETPa IMKIA. DTa me-
peMenHasg BBOANTCA HpH Bxofle B dymkmmo LOOP u noxanmsyercs
BHYTpA Hee. Dymsuma meficTeyer caepylommM obpasom. OHa BROJHET
NEPEMENHYI0 & W BEIYACHAET SHAWEHNE BTODOFO APTYMEHTa, KOTOpoe
AoEHO OMTH HeKoTOpEM cmmekoMm L. Jlazee (ymxmua nocaefopa-
TEALNO TPHCBANBAGT NEPOMEHHON z HIeMeHTH cHHCKA L W Aag Ram-
7I0OP0  TAKOTO BHAYCHHA NepeMeHHOE z mo owepefn Brrancaser dop-
MBI ey 3HavenneM (DYBRIHH ABIACTCA 3Ha49cEue HOPMEI ey, BEITIC-
Jdenpoe HA DociefneM mare nukiaa. Boamoikmo, wro smagenmnesm [ Gwin
HyCTOIl CHHCOK, TOT[la HAKI He BHNONHAETCA, a snadennesm (hpymrmmm
apagered ().
Teiicrene dysxmun LOOP HKBMBANEHTHO BHUNCACHHID CASIYIO-
mero peipaskenng (@ w b — BCIOMOTATENbHBIE MePeMeHEEEe, HMEHA
KOTOPEIX OTJAMYHEL 0T HABBAHWIl APYTHX IPeMENHEX):
[PROG (z a (b ()))
[SET a 1]

A [COND ([FIN z a] [RETURN .b])]
[SET b [DO e €3 ... ex]]
[GO Al]

Henonsayn (ynrmuio LOOP,- ¢nepesepuayThs cmucor L amomnEo
TaK:

[PROG ((RL ()))

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

PacemorpnM eme ofaum- npusmep. Ilopcuntats kosmuecrso K arvo-
MOB Ha BepXHeM YpoBHe cnucka. L MOEHO clefyoninm ofpasom:

[SET K 0]

[LOOP X .L i

[COND ([ATOM X] [SET K [+ K 1]1])]]

B arom mpumepe anauemne mepemennoit K ysemmumsanocs ma 1
C TOMOmLIO OHEPATOPA [SET K [+ .K 1]]. HogoGroe aeiicrsme, Kax
40

B

" yMemBmIeRHe 3HAYEHHA HeKOTOPOl mepememHoit ma 1, Berpewaercd

5 ILIDHEPCKHX TPOTPAMMAX JOBOJBHO YacTo, IIODTOMY B HSRIK BCTpOE-
gt Qyexmum ADD1 @ SUBY, koTopsie cOKpamawT B3amnch JTHX
fieficTBHE

®yssmma ADDi: [ADD1 i], SUBR.

JuavcHHEM APIYMEHTa HOMKeH OBITH HAeHTROARATOD — UM CYNIeCT-
sylomeil TepeMenHoil, TeRYILIM 3HAUEHUEM KOTOPOMl SBIAETCA WHCIO,
Qynxigst yBeauunsaeT Ha 1 aTo amaveHue o Jflefaer MOJYIeHHOE 4YH-
CJ0 HOBHIM 3HAYEHNEeM NepeMeHHOME. 910 ke YHCI0 ABIALTCA U 3HA-
vennem (ynsnun. Ipamepst: 3

[DO [SET X 5] (X [ADD1'X] X)] - (566)
[DO [SET X Y] [SET Y —7.4] :
[ADDI X] .¥] - —64

B mocaemmem mpnMepe 3smadenmem aprymenta (ynxmmm ADD1
apagerca upentudurarop Y, MOSTOMY MeHseTcA 3JHAYeHHe HMEHHO
9T0il mepeMerHOM, a ne mepemennoi X.

Gynxmua SUBL: [SUBI1 i], SUBR.

9ra (ymknusa peiicreyer amanormumo Gymkmma ADDI, mo ToiBKO He
VBeImuNBAeT, 4 yMeHbimaeT Ha | 3HaYeHime mepeMeHHOIL

Myanun ADD1 u SUB1 ncmoassyioresa [Ad OpPraHHM3anun IHE-
J0B, B KOTOPBIX napaMerp LIHRIa ]IPH}I]IM,&(!T HYHCJAOBEIe 3HAYEHHAA, H3-
smemgonieca ¢ marom 1 mam —1. Hampmep, makn, mapamerp K xo-
TOpOro MeHAeT CBog sHavemme 0T 1 7o Heworoporo wmeaa N ¢ ma-

roM 1, Moiker OBITH OpPraHH30BAH TAK:

[SET K 0]

A [ADD1 K]
[COND ([GT K N] [GO B])]
[GO A]

i

Iina Goasmmero yAo0CTEA B HANHCAHUN MOAODHEIX IAKIOB B ABRIK
BCTPOEHA

@yncmus FOR: [FOR z n e ez ... ey], FSUBR, k= 1.

/Tleperiit apryMment z manmoft (DYERIED He BLIYHCAAETCA 1 HBIAETCH
\MAPAMETPOM IHKIA, JOKAIM3YeMBIM BHYTPH (QyEkmmn. Oymkmus BBO-
ANT HEPEMEHHYI0 ¢ MMOHeM T W BEIYNCIseT 3HAYGHH® CBOET0 BTOPO-
TO APryMenTa, KOTOPoe JOMKHO ObITh IENEIM WIN BOIHECTBEHEEIM Wi-
caom N. Jlanee dyEsmus mo OMepeXH UpPHCBANBAST MepEMERHOM z
snagwenud 1, 2, 3 W T. A ¥ A4 KOKIOTO TAKODO 3HAYEHHA IIEPEMEH-
Hoit z WOCTe0BATeLHO BRIHCAAeT (opMu e IWKN mpexpamaercs,
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KOrja ovepeiHoe BHAYEHHe MEPEMEHHOH z CTAHOBHTCA CTPOTO ﬁom.nm ;
gncna N. Smavenmeym (QYHKINN ABISETON BHAYCHNE BHDAKEHNA ey,

BEIMECICHHOS HA mochepneM mare muxaa, B caywsae N << {1 muma me
BLIIONHAETCA HH pasy, a smadennem Qymaxmnn ofBIBIAETCA MyCTOR
coucok ().

Heficrsue pyoxnun FOR sKBEBaZeHTHO BEYHCIEHHI0 CHeIylome-
ro BLIpasienns (¢ B b — BCIOMOraTeabHBIE HepeMeHHbe):

[PROG ((z 0) a (& ()))
[SET a n]
A [ADD1 z]
[COND ([GT .z .o] [RETURN .b])]
[SET b [DO 81 €% v Gk]]
[GO A])

PaceMoTpHM HECKONBKO NPHMEPOB HCNOMB30BAHMA ¢yexmee FOR.
Crepyiomas rpynma ouepa'ropun pevEcAAer axropuax F meaoro
guera N:

[SET F 1]

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

TleiicTane serpoennoit dysxnmn [MEMB .E L] (cm. § 1.7) wmom-
HO OIHCATH B BHje CIefylOmero OIoxa:

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

Oynxnaa FOR, Kak BHAHO H3 ee OIpeleleHud, UpejHA3HAYEHA
U OpPraEWSANAN MEKIO0B, B KOTOPHIX HAYANGHO® SHAYEHHE W INAT H3-
MeHeHNS mapaMerpa mukina pasHsl 1. Yame BCero EMEHHO TaKHe IHE-
JH M MCHONB3YIOTCHA B IuPHepermx mporpamuax. Ho ecam Tpebyeres
OpraEm30BaTh NHKJI, TAE BTO He TaK, TOrJA ClefyeT OTRA3ATHCA OT MC-
nonszosanna Qymrmun FOR amo mpmemocolHTHCA K ee ocofernoc-
v, Hanpamep, seramcants npomssegerne P =N X (N +1)X... XM
¢ IOMOIILI0 9TOH (YK MOKHO ClefyIONmEM 0GpasoM:

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

B mismepe MMeeTcs eme jABe BOTpOeHEHEIe (DYHKIHH, MpefHABHA-
YeHHHe I8 OPranu3anun [EKINIeCKAX BEITHCISHHIL.

dOynargua WHILE: [WHILE p ey ez ... ex], FSUBR, k> 1
Deitcreue aToil PYERNAH YKBABAMCHTHO BEITHCICHHIO
A [COND (p ey ez ... ex [GO A])]

Taxmu ofpasom, ¢yexnma WHILE seMumcafer Npefidkar p W, eCim

ero spagenme oTANYEO 0T (), DOCHEAOBATENLHO BEIYHCIAST BHIparKe-
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HUA e BareM BTH JellcTBEA TOBTOpAIOTCH BHOBL. IlEE: mpexpamia-
oTCH, KOT[a SHAYeNTe TpPEjNKATA p CTaHOBHTCA papEeM (). Bmawe-!
ppeM (DYHRIUE BCEIZIA ABTAGTCA Iyeroi cmmcox (). :
Hanpumep, B pesyibTaTe BhITHCISHUA
[SET F [SET K 1]]
[WHILE [LE .F .N]
[ADD1 K] [SET F [X .F K]]]

nepeMenHOit F Gyjer LpICBOeHO 3JHATeHie HAHMEHBINETo u3 (anTo-
piasioB, IPeBOCXOANINX 3ajanHoe yucao N.

®yurmua UNTIL: [UNTIL e es ... ex p], FSUBR, k = 1. /
HeitcTene dT0H (YHKIUE SKBHBANEHTHO BLITHCIEHHIO

A [DO ¢ €2 ... ex [COND (p [GO A])]]

Caefopatensno, Qymxmma cmagaxa serumciser HopMer e, a aarey,
phraHeaser upemuKar p. Ecau ero sEauenne .OTANTHO OT ()) o han-
HEe JIelicTBHA NOBTOPAIOTCA BHOBL, B mpoTHBHOM ciywae (yHRIHA
saRamunBaeT cBo pabory co sEavemmeM ().

7 @ Aday

{.11. ®yaxmaas EVAL

Crefiysn TpaauIuaAM S3LIKA NHCH, IIAHED HMEeT B 4HCIe CBONX
BeTpoeHHNX Qymrmmit yukmuo EVAL, ¢ mOMOmMEWD KOTOPOR MOMRHO
BEIYHCIATL BRIPAKEHHA, HOCTPOeHHEIE B NPONECCe BEITONHEHEA ITPO-
rpaMye. Ofpamenne K 9rToil (PYERUHH HMeeT Clefylmmi BUA:

[EVAL e].

QOyurmuA oTEOCHTCA K Kiaccy SUBR, nmoaroMmy mpm obpamenun ¥ Helf
MpesK[e BCEr0 BLIMHCASETCS ee apryMenT. 3Hawenme E 3Toro aprymes-
ta (yuxmms paccmarpmepaer Kax mpocryno dopuy (a E ofasaHo e
O511B) ¥ BHIMHCIAAET ee, OOBABIAA HONYIEHHOS 3HAYEHHEe CEOHM 3HA-
vermmeM. Tarau ofpasom, dymrmua EVAL serumciser sHaueHme sHA-
MeHHA CBOET0 ApryMeHTa.

IyeTs, K UpEMepy, 8HavYeHHeM NepeMenHoH X ABIAETCA CIIECOK I
[+ 2 4], rorna nmeen

[EVAL X] - 6

HeiicTBuTenbHE0, 3HAYEHMEM APIyMeHTa MBIAETCA COHCOR [+ 2 4],
BEIMRCANE Korophi, ynmrmua EVAL n monywaer umcao 6.
Boraucaenne BHPAMKEHUA, ABIAIOOETOCsS 3HAYeHHEM IIepeMen-
HOM,— IOBONBHO THOHYHOe npAMeHeREde (ymxumu EVAL B nusEep-
cukmx mporpammax. Taxme pepamemmsa mmGo cTpoaTcs BO BpeMsa
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BLIIOJIHEHNS NporpaMssl, Jubo HBBeCTHHI sapaHee (mpH !:{anucaux_:
HPOTPAMMEL), HO AX HeJn8d OB BHIUHMCIATH PaHbIIe BPEMEHH.

Apyroe npaverenue gysrumn EVAL — opasy BEUNCANTS TONLKO
4T HOCTPOCHELIe BRIpaskeHHA. Hanpnmep, ecan TpefyeTcs BHYHCINTE
YGIOBHOE BEIpazienue W3 JIBYX KiIays, KOTODLle 3apamee HeN3BECTHRI,
HO ABIAIOTCH 3HATPHIAMH HePeMCHHLIX X W Y, T0 8TO MOKHO CHe- '.ﬁ
JIaTh, BEIYHCINE BHIPAKOHNE e

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

" Eoam, cxasieM, sHAYEHHEM NepeMeHHOl X gBRIAeTCA CHHCOK (() A), '
a snadeHueM mepemenuoil Y — cmacok (T B C), To B peayasrare B
UHCJAeHHA YKABAWHOTO BHpamenua moayuurca artoxm C, B camom fe-
Je, TpH JIABHBIX 3HaveEmAX mepemennkix X m Y ¢yurnma FORM
crpout cmmcok [COND (() A) (T B C)], xoropmit dyntima EVAL
W BEMHCAACT, HONyuad B peayasrare atoym C,

Eme opwn nprnmep npumesenns dymsmun EVAL. Ilyers smauena-
eM nepemMeHHOH L ABIsieTcAa HemycTol CIHMCOE, DIEMEHTLI KOTOPOTO — -
wircaa, W TPEOYETCA BLIIHCANTH CyMMy S aTmX whcesn. Ciefylomue
_obpamenna K Qymxmmn +

[+ L] u [+ LL]

He JaAyT HaM HYAKHOHE CYMME, A NPHBEAYT Jnmb K ommubxe. [eficren- =

TeJBHO, B TEPBOM Ciydae SHAYEHHEM AapIyMeHTa sBIAETCA CIMCOK,
a Tpelyercs GmCa0, BO BTODOM SKe Clydae B KaUecTBe apryMenrta sa-
pama me mpocrag (hOpMA, A& CerMeHTHAH, UTO TAKHKe HeJIOMyCTHMO. E
BoaMoHET BEIXOT — OPraHNZ0BATH 1UIRI ?

[SET S 0] ¥
[LOOP N .L [SET § [+ .5 .NI]] 3

Opnmako Goxee sPeKTHBEE WHOM BHIXOJI: CHAUANA NOCTPOHTH ¢3aKOH-
moes ofpamenne k pymxmun cxaomenns — [+ I o ... Im], THO Ii—
9HCIA W3 CHECRA L, a saTeM yiKe BEIYHCINTEH DTO BEIpamenue, obpa-
rapmmch K (pyskomm EVAL. Takmm ofpasoM, Hamia -3afgatua MOMKeT
ORITH pemmena cnen,:zr'mmuu oGpasou:

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

1.12. Ounpepenenne HoBbIx ¢ynKIuiE

Jlo cnx mop MEl paccMaTpHBAIW IHIIb BeTpoenHbie (PyHEKIHH A3K-
Ka, UPOAOMKHM HX maydenme m modse. Ho Ckombko Ol BCTPOEHNHIX
ynsumit me Ouio B asuKe, B a000i Ooiee WiH MeHee CHAOMKHON IpO-
TpaMMe BOSHHKAET HeoDXOMHMOCTH B HOBHIX (DYHKIHAX, KOTODLIE BEI-
HOJAHADT AeifcTeud, cHenu(UUHbEIe NMEHHO A HTOH IPOTPAMMEL
flasik ponyckaer memoib3oBaEmMe Takux (yErnwii, s BTOF0 MOIh-
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s0BATeNE JOIDKEH CHAYANA OMHCATH X, TOCIE UEr0 OH NMeeT mpaso
o0pamaThCa K HIf HADABHE CO BCTPOHHEIMA ()YHKITIAMIL

Ian ompefenesus HoBoH (YHKOHE HYRHO O00PATHTHCHA K BCTPOSH-
poit (yurmun DEFINE xnacca FSUBR, yrasas uaa, mapaMerpul H
mpaniiia BLIMHCIERHSA onpefenaeMoll (ymRmm:

[DEFINE fn (LAMBDA var body)]

dyurnua DEFINE me peraucaser ¢son aprymenthl. Ilepseri ee apry-
MeRT — HeHTHEEKATOD fn — yKaswBaeT WMA, KOTOPoe BHIOpaHo IJIA
onpejengemoit pyaxnmn. Bropoit apryment — cmicok (LAMBDA wvar
hody) — HA3LIBACTCS onpedeasiowun sbipasenuer Gysxmum fr. Ero
nepebiit omement LAMBDA yraswiBaer, 410 ONpeleiseTcT HMenHO
(yHKIEA, a We TpOLEIypa HHOTO THIA (CONOCTABETEJNH MIM Teope-
Ma), BTOPOI DAeMeHT var ouuchiBaer (OPMAIbHEIE) napaMerpel OWpe-
neasiemoil gyakmmn, a Tperuii saement — mpocras gopma body — Hask-
BAETCHA Tea0M IZI)}"]IK]IHH fn H OONCLIBAET AJITOPHTM €€ BRIMICISHHA.

B pesyiwrate Brmonmenus dymxmun DEFINE sripaGarmisaercs
anasenue fn. Opmaxo raasmoe B pafore Rannoil (yHRIHHE 3aKI0Ya-
erca B pe noGoumom adidexre — B TOM, 9TO OHA BBOJNT B UPOTPAMMY
HOBYIO PYHKIHIO ¢ YRASAHHEIM MMeHEeM H ONpe/elfI0muM BHpaKeHN-
oM, K KOTOpOil Temeph MOkHO ofpamarhcs u3 n1000# TOUKH TpOTpaM-
sui, (OTMeTHM, WTO eCiH WMS HOBOH (YHKIME COBHAflaeT ¢ NMeHeM
Jpyroifl Npomexypsl BIN ¢ MMeHeM KOHCTAHTEHL, TO 3T4 MPONemypa HiIH
KOHCTAHTA ABTOMATHIECKH YHWYTOKAETCH.)

Obpamenne K HOBOH (DYHKRIUHE 3allNCEIBAETCH IO TEM jKe IPABH-
JasM, uro 1 obpauieEus K BCTPOEHHBIM (yHKIIAM:

[inoay a2 ... ay] uamn {fn ay @a ... ag),

tAe fn— wMA (YHRIEA, ONpefejeHHOl IONLBOBATENEM, & a;— apry-
sMenTHl ((axTHvMecKme mapaMeTpH), HOpPH KOTOPHIX (YHKIHA JOMAHA
OHTH BHUACHCHA,
CroABKO ApryMeHTOB MOKHO 3ajfasaTh npu obpamenunw K PyHE-
HHH fn, Kak#me OrpAHNYeHHs HA HEX HAKJAJLIRATTCA — BCE BTO OI-
PEICIACTCA DIEMEHTOM var W3 ONpefesTIOmero BEIPajReHUs JaHHOR
dyuxnmn. ConTakcnuecks par Moxer OuTh BAeHTHOHKATOPOM, #-Tie-
PeMenHnoll AN CONCKOM, COCTABIGHHLIM H2 HAeHTH(OHKATOPOB M *-Te-
p?m*mmx
7 Ecan uar—-nnen-m@m{amp, _TOIfa BT0 MMA efmHCTBeRHOro (hop-
MANBEOrG) HApaMerpa QYHKIUMN, B JamuoM ciydae K (YHKIHE MO
Ho ofpamaTsea ¢ MIOOEIM 9HCIOM APIYMEHTOB, KOTODHIe MOryT OHTH
KAK HPOCTEIME, TAK W CerMeHTHEIME (opmarm, Bo ppems Beramcie-
mua obpamenna K PyEROUE Bee 8TH APryMeHTH GYAyT mMOCHeoBa-
Yremma BEITMCJICHE! B M8 HX SHaYeHWH Oymer cocrasien L-cHHCOK, KO-
l-mlm:i cTameT SHAYGHHEM 3TOr0 eNMHCTBEHHOTO NapaMerpa (yHKIHME




J_  Ecmu vaer — ufeETHEHEKATOp, DOMEYEHHEI TPEPUKCOM «x), Tor-

Aia DTOT HAGHTH(AKATOP TAKAe MBIALTCT MMEHEM eXNHCTBEHHOTD ira-

pamerpa (DyRENEE m OpE odpameHEA K (JYBKIHH MO/KHO TaKme 3aja- 7

path n0G0e RommYecTBO aprymentop. Ojmako B JaHHOM CIyJae ap-
ryMeHTEl MOryr OwiTh OGLIMA BHpPARKeNHAMY, JOCKOJIBKY OHH He
BRIYHCIAIOTCA: Npi ofpamieEnn K (yHKONE ee TAPAMETPY HpPHCBAUBA-
eTcA L-CONCOK, COCTABICHHEI N3 HEBLIYHCICHHLIX APIYMEHTOR.

3 W, magomenm, var MOKeT HMeTh BEE (vy U2 ... vx), k=0, THe

v; — anbo HpocTo WASHTH(HHKATOPL, JH00  HAeHTH(UKATODPH, IHOMe-
YeHEEe 3Be3foukol. Y 'taroit gyEEOEE poBHO k mapaMeTpoB, HX HMe-
Ha — neaTHguKaTopsl v; (Ges apeamouex), u npn ofpamennn ¥ Qymk-
IiH HY#HO YKA3uBaTh poBHO &k aprymentoB. Horjla BHYHCAAETCHE
obpamenne K (QymKmmm, i-My mapaMerpy upucsampaercs Jnbo amaue-
HOE {-T0 aprymenta (oH JoikeR OwTh IpocToil (opMoil), ecanm v; HE
moMetueH 3BeslouKoi, xmbo caMm i-it apryment (mioboe Bﬁﬁﬁ;ﬁﬁme)
B TOM BiiJie, EaAR 0H 3alldd B uépamen}m, eCaHl v; IOMeqeH.

Obpamenue k (yHEnAH, ONpefeleHNOl NIOAB30BATEIEM, BHITHC-
aserca caegyiomuM o0pasoM. CHagana, ecilm HYRHO, BEITHCIANTCH
apryMeHTBl (BCe WM TONBKO 9acTh HX), sajaEmbie B o0pamenum. 3a-
TeM BBOJATCH mapaMeTpsl (IYHKOHH, W UM NPHCBANBAKTCA YKasaH-
HEIM BHIe 00pasoM COOTBeTCTBYIOMING 3HAYEHWA, HOCAE Yero BRITH-
y caseres Texo Gymummn ITapamerpsr GYARIHE JORANHBYIOTCH B ee
ll‘e.-‘m, rjle OHIl paccMaTpHBalOTCH KAaK O0bUHBEE HepeMenmEe. Peayib-
Tar BLYNCAeHNA Tejda (pyHrmun o0LABIACTCA 3HAYEHHEM AHHOTD
obpamenun K dyaKmAN, )

OnpefeaneMple (PYERIEE MoryT OhTh pexypensabivm. Huxaxmx
oTpanNYeHdil Ha PeKypcHH B IidHepe Her. B wacrHOCTH, NOUWYCKAeT-
¢ KOCBeHHAA perypcns, worja ogHa (yEkung obpamaerca K JIpyroi,
a Ta ofpanaetca (HeIoCpeACTBEHHO WM KOCBeHHO) K meppoil. Ilpm
aTOM paspemeno B Tede JaK000i onpenensemoii hymnknun F ykasnsaTe
obpamennd K HOKAa eme He OOpegereHHBIM yasouam (ge oupefe-
JdeEgniM B moMenT seumciennsa gymrnun DEFINE, koropas seojmr
B uporpammy (ymknuio F). Ho, ecrecTBeHHO, K MOMEHTY BmITHCIE-
HEA mepsoro obpamenng k& dysxomm F Bee rTaxme QyERmum AOmKHLE
GRITH yrke ompefedeHkL.

PaccMoTpEM ONHCANHEIE BEINE TDPABHIA OHpefeacHns QyHERIHE @
BHIMHCAEHAA 00pamenni K HAM Ha KOHKDPETHBIX HPHMEpax. .

B peaynsrare BEIMHCTeHNA BhIPajKeHHSA

[DEFINE IF (LAMBDA (P +E{ »E2)
[COND (P [EVAL .E1]) (T [EVAL .E2])])]

Gymer ompepenena gymknus ¢ uMeneym IF, meiicTeEe KOTOpOH amamo-
rouno parancaendio komcrpykmum if P then Ei else E2 asnika aa-
roa-60. B wacTHOCTH, AHANOTHA PACHDOCTPAHAETCH H HA TO, 9T0 HF
Asyx seipakenmit E1 m E2 suumenaTees Bcerfia Oyaer aums OfHO.

Hanpuyep, npE smavenny mepemenmoi W, pammom (A), oGpampenme
[IF [EMPTY .W] [SET X A] [SET Y B]]

SLAHCHAETCA cleylomuM oOpasoM. ITOCKOILKY Hepshil mapaMerp
ynxmun IF #e momeden, NepBEIE APTyMeNnT BEYHCIAETCH; BTOpOIX
sxe W TPETHIl HapaMeTphl HOMEWeHH, I0ITOMY JBa APYTHX APIyMeHTa
ge pegpeamiores. CaefopaTenbHO, HapaMeTpaM NPHCBANBAKTCA Ta-
ke sHaveEnA: Pi= (), El:= [SET X A], E2:= [SET Y B]. Temeps
puraEeasgeTca Teao (pymknmm IF, 1. e. ycIOBHOe BEIpaKeHTe. Tar raw
spagenne nmepeMenHoil P pasmo (), B YCHOBHOM BHDA/ReHHH BLIMIC
JMeTCHA BHIpAzeHIe W3 BTOPOk Kuaysm, T. e supaemme [EVAL E2].
Briupcnenue ero CBORHTCA K BhumcTenmio Brpasemma [SET Y BJ.
Taxum ofpasod, Tepememmoll Y npucsauwsaercs smavemue B, a sma-
qenmen Teda (pymxmmn IF cramosmTes atom B, OroT sKe aroM ABIA-
eTcH W apaveHHeM yKazammoro oGpamenna K pymkmmm IF.

JlapmEnii npEMep HOKABLIBAET, KakHe MAaPAMETDEl ONpPejelAeMhIX
ynKImi CIeTYeT METHTH 3BesJOUROl, a kakme — Her. Ecam HeroTo-
psie apryMenThl (yEENAE Bo00Ime He [OMKHAl BEITHCAATHCH mbo oHH
OyAyT BRIMHCIATLCHA, HO TONBKO BO BPeMf BEITHCICHEA Teaa QYHKINHE,
7OTNA COOTBETCTBYINIHEe mapaMerpsl HeoOXommmo momernts. Ecam e
® Tede QYHKIUH JONKHEB HCHOXL30BATHCA BHATEHNA APIYMEHTOB, TOT-
7a COOTBRTCTBYIIIAE IAapaMeTPEl He MEeTATCH. :

B cuefyomeM IpEMepe ompeflengercA (pymruus, o06pamarsca K
KOTODOIE MOKHO ¢ MOGKM KOJNHMIECTBOM aPTyMeHTOB, MpHIeM HPH o6-
PATIEHNA BCE 9TH APTYMEHTELE BEITHCAAIOTCA.

[DEFINE CA (LAMBDA N
[/ [EVAL [FORM [+ !N]]] [LENGTH .N]])]

Tlampas (YHKIEA DONCTATEBAET cpejHee apupmermieckoe (THelo-
Brix) sEavenuii csomx aprymemros. Ilycrs, HampnMep, sHatueHHeM Ie-
pemenmoit X ABIAETCA 9ACAO 5.8, TOTIA obpamenne

[CA6 X [+ X 22]]

BEIMHCIAETCH TAK. TIOCKOXLKY B ONDPEfENAONeM BHDAsKeHMN JaHHOM
JyHrmuE B KavecTBe ONUCAHNS HAPAMETPOR YKABaH AeHTH(QIKATOD
N, ®0 5To o3magaeT, WTO BCe APIYMEHTLI, VKA3AHHLIE B 0Bpamemmm,
BRIAUCAMIOTCA T UTO M3 HX 3HAYGHWH COCTABJAAETCHA CIUCOK, KOTODHI
mpuesansacTed mapamerpy N: Ni= (6 5.8 8.0). Jlamee BEIIHCIATETCH
Teno (Qynkmun CA — obpamense kK (PyEKIIN JejeHns, mepseid apry-
MEHT KOTOPEIi BaXOMuT cyMmy umcex cumcka N (cam. § 1.41), a Bro-
poit —obmee xommuecTso orTHX umcex. TaxkmM 06pasoM, sHaveHmeM
$yuarnun CA spamercsa wacrHoe or feaenna 19.8 ma 3, T e. ameino 6.6.

OrMeriM, TTO B OONEM CIydae MpaBHila A3MKa He HARIANLIBAIOT
OTpAHNUEHHI Ha JHAYCHWS APIyMeHTOB onpefeldeMux (ymxmmi. Of-
HAKO AJTOPHTME! BEIMHCHCHNA dTHX (YHENUE OGHMYEO OrpaHTIHBAIOT
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obnacTs omyeTHMHIX smawemmii aprymentos. Tak, aEAYEHNMM apry-

wmenron yarmun CA moryr OuTh TombKo wHcixa. Iomofmoro poga or-
PaHNYEHAA HUKAK He (GuxCHpyOTCs B INIHHEPCKUX IPOTPAMMAX; HOM-
HATH 0 HAX H IPHAEP/KHBATHCA HX O0S3aH CAM NOXB30OBATEND, GCIE
OH He Xodet, UToObl BRIMHCAeHde (YHKIMM OpHBeXo K omubke.

Ipixepon PYHKIHE ¢ HPOMBBOIBALIM THCIOM APTYMEHTOB, KOTO-

pLie papamee He BHTHCHAIOTCA, MOKET CIYRHTE cieftyioman (yrkmma
ORI, neiicrBie KOTOPOil PREABATEHTHO BRIYHCIEHNI0 BCTPOSHHOM (hymK-
min OR:

[DEFINE OR! (LAMBDA #DIS [PROG (D)
A [COND ([FIN D DIS] ())
([EVAL .D])
(T [GO ADID]
Hanpumep, ofpamenue
JOR1 [ATOM X] [EQ X (A)]]

npu sHadenun (A) y nepemennoii X srumcasercs Tak. Ilapamerp
dyarnur OR1 momeven, HoaToMy eMy HpHCBAWBAETCS CHHCOK H3 He-

BEIYHCTCHUEX aprymentos: DIS:= ([ATOM .X] [EQ X (A)]). Haxzee

sEyneagereA Tedo gymnkmunn ORY, 1. . dynxmma PROG, koropas -8Bo-
AAT eme OHY HepeMenHy®w D m oprammayer Tmka o saeMeHTaMm
cipreka DIS. Ha meprom mare muxaa nepesennas D monygaer ama-
wenme [ATOM .X], a nepemennas DIS — smauemme ([EQ .X (A)]),
mocie gero seumcasercas [EVAL D], 7. e. [ATOM X]. Iockousky
ora (hopMa uMeeT SHaYeHHE «JI0/Kb», BLIIOJNHAETCH ONEparcp Iepe-
Xojla W3 TpeTheil Kaayast yciaosmnoro pepassenns. Ha mropom mare
nuEaa mepemennan D moiygaer smauemie [EQ X (A)], a smavenmenm
nepesennoit DIS cramosnTen mycToit cmucok (). Berumcaenne dopmer
[EVAL .D] 8 aror pas osojures K Bermcaenmo [EQ X (A)], wro ma-
er suagenue T, mopromy saumciennme gyarnms COND u, cieosarens-
1o, pymxmuu PROG saxamymsaetca ¢ 9THM sHauenueM. Temepsr ymmi-
TO;KAETCH Kak mepesmenmas D ua Tema ¢ymkmmm PROG, tak m mapa-
smerp DIS, u smauemney Beero obpamenma K Qymkmmn OR1 o0bss-
agerca atom T. S
IpuBe/ieM Takke TpAMep pexypeHBHOM BymKmnm:

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

9ra Qymkmua onpefenser, CKOJLKO aTOMOB BXOIHT (HAa BCeX ypOB-
HAx) B Beipaskenne L. Ecam L — aTtoM, TO 3HaTeHAEM yaxmun o6 HaB-
aaercs 1. Bean L — maoe aToMapHOE BEIPAKEHNe HIN MycTodl CIMNCOK,
10 smavenme ¢ymxmum pasmo (. Mmawe L ABigercs HemyCTHIM CIHC-
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KoM, ¥ B 9TOM ciyuae dynkmua NA pexkypeHBuo HpEMeHAETCA K mep-
BOMY BIEMEHTY cmmcka L, uTofBI OmpejeinTsh CKONBKO aTOMOB BX0-
JHT B 9TOT IAEMEOHT, ¥ K (XBOCTY» cnmcka L, urobm mopcumyath wme-
M0 ATOMOB B OTOH UACTH CHHCKA. 3aTeM UI0AYTeHILe THCIA CHIAJE-
BAIOTCH, YTO ¥ jiaeT 00miee KOJAHYECTBO ATOMOE, BXOMANINX B BeCh CIH-
cox L, Hampuwmep:

[NA (A (B2 (C)) «70)] — 5

1.13. Hporpamma

ITporpaMma Ba midHepe mpefcTanifger coboi MOCIENOBATEILHOCTE:
Buipasienuii (TouHee, WPOCTEIX hOpM). ITH BEIparKeHNs NPHHATO HA~
ILIBATL ¢BlPANCHUAMU 6EPITNE20 YposrA npozpaMMbl, 9TOOE OTINIATE
UX OT HOABLIPAMKEHNH, U3 KOTOPEIX OHH COCTOAT. BEIIONHHTS mporpaM-

" MYy — 2TO 3HAYHT TOCJAEJOBATENBHO BLEIYHCINTH BRIPAIKEHHA ee Bepx-

HET0 YPOBHA.

Boisee TO4HO, BLIMHCIEHWe TPOTPAMME! UPOHCXOZMT TaK. CamTh-
BAETCH €e LepBOe BhIpasxieHue, n oHo neuaracrcs aa ALY (opu pa-
Gote ¢ DADHEP-CHCTeMON B MAKETHOM peaMe) HIM HAa SKpaHe Tep-
MiuHaka (B AHAJOTOBOM DesiMe). 3aTeM 5T0 BlPAMKeNNe BEITHCIAETCA.
Ioayuennoe amaucnne Takme BuBopurea ma ALY wmim tepmunan.
Janee Bece aTH JeHCTBIA NMOBTOPAIOTCH 110 OTHOIMIEHHID KO BTODOMY,
TPOTBEEMY H OCTANLHLIM BEIDR/KENHAM BEDYHET0 VDOBHA NPOTPAMMEL.
Hocie seraucACHHA NOCAEHET0 BHPAAICHNA BEIIOMHEHHEe IIPOTPAMMEE
IPERPATIIACTCA.

Hampasep, mpm BLEIYUCJHENHH DPOTPAaMMEl, COCTOANIEH N3 BEIPa-~
FReHni

[REST 1 (A B C)]

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

[NATOM #5]

Gymer mamegaTaHo clejyiomee:

[REST 1 (A B C)]

(B C) :
[DEFINE NATOM (LAMBDA (X) [NOT [ATOM .X]1)]
NATOM - A% ,

[NATOM 5]

()

W3 gaknx BHpasKeHull COCTABIATE MPOTPAMMY — 5TO PEIIaeT MOiNb-
30BaTeAb, HO ODLIMHO CTPYKTYPA IIPHEDPCKOH mporpaMMsl tTaxopa. Cma-
Yana BuOECHBaTCA obpamenna & gynknnn DEFINE — onpeemsiior-
cA HOBHE (DYHEINH, HeoOXOJHME® JIIA PEIIeHHS Bafladd, IIOCTABIeH-
ROl mepel mporpaMMoli, 4 3aTeM BEITHCLFBAETCH OIHO HWIH HECKOILKO
obpamienwii k oruM Qymxmmam. Boxee Toro, B mporpamme, Eax
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TPABHAO, BHITENSeTCH OfHA (PYHKINM, KOTOPAA HASHBAETCS OCHOBHOM
(man rrasmoif, sefymiel) m KoTopas pemaer Beo 3afadTy. Ocranbunre
ske (YEKIA ABAMIOTCS BCHOMOTATENHHLIMN, OHE PEMIAKT KaKHEe-TO
OJ3aTAYA W HCOONLAyIOTCH ocHOBHON (ymxmueil. B Komme mporpam-
MBI B TAKOM clydae CTaBHTCH OflHO ofpamenue K ee OCHOBHOR (ymk-
IUH, B KadecTse APIyMEeHTOB JIIA KOTOPoil Bamaiorca MCXOHLIE Jam-
HEIE IPOTPAMMEL
B xauecTse HeBSoALIIOrO npiMepa MASHEPCKOI npurpamm pac-
CMOTPHM TPOTPAMMY, KOTOpas Hpeo0pasyer sammch apHpMeTHIecKmx
| Beipaskenmit w3 wagurcnoir Gopus B npedurcnyno. Undnkegan dop-
Ma sammen — ato oOsrgHas (Qopsa samucr dopMys, wora 3Hak ome-
panui pasMelaeTcA Memay OlepaniaMu: T +y zXytzXwXo,
B npedukcHoll sKe BalHCH 3HAK OMepAIAH CTABHTCA Iepe] ONepanfa-
MT; HANpAMEP, YKAasaHHLE BLme QHOPMYNS 3ANHCHBAITCA B Ipe-
durcnoft dopme Tax: (+ z ), (+ X z y) (X z{x_ w v))). Ipe-
Purcuan Qopma sammcn apuMerTEuecKuX BhpaxieEmi Gomee ynobma
ans o6paGoTkm, moaToMy wacTo fo o6paboTEm BEIpaykeHEi WX Tpeol-
pasyioT W3 UPHBEYHON EE(EKeHOE dopmmt B mpedmkcmyio. Muenso
9Ta 3ajjaua mepesofia Hac W Gy/er MHTepecoBATH, LPUYEM A IPOCTO-
THL MH paccMarpmBaeM mpeoGpasopamme me JIOGHIX apHpMeTHIECKHX
BHIPAKEEMAH, 8 TOJNBKO TEX, KOTODEIe COflep/KaT HepeMeHHEe; COEMH-
HeHHEe sHARaMH - ® X,
HazoBeM YCIOBHO TAKNE BHPasKeHHA ¢(MEOTOUIeHaMu). Boiee To%-
HO WX MOMKHO ompefexnTs Tak. ¢Ilepememmamy — 1o M0G0l muIaEEp-
cEmil mpenTROIKATOD, ¢OAHOUIEH) — dTo amG0 OffEA mepeMeHHAf, JH-
60 TOCKe0BATE LHOCTs NEPEMCHHELY, COCJANHEHHHIX JHAKOM X, &
¢MHEOTOWIeH» — 9T0 L-CIHCOK M3 OAHOTO ONHOYIEHA HIHM HS HECKOIb-
HKEX OJHOYICHOB, COSJMHEHHEIX 3HAKOM --. IIpEMepHI TAKHX MHOIO-
TNEHOB:

X X+YXZ) XXY+ZXWXY)

Jlns pemeHAA MOCTABIEHNON 3a/ladn Ml BBEfieM TPH HOBEIX (yHK-
arm: ocHosEy0 fyarmmio TRANSL m gese scnoMoraTeibHLIE dyERTEr
MONO = POLY.

@ynxnua MONO or ofinoro apryMenTa pemmaeT TaKylo 3ajady:
oEa mpeobpasyer ofmowier M (TowHee, OfHOYWIEH, BAKIIICHHLIL B
crobxn) na unguxcEoi gopmu ® npeduxcnyn. Eeom M — concox m3
om0l mepeMeRHOl, Torfa (PYHKINA B KAYeCTBe CBOOTO.3HAYEHNS BRIIA-
T 3Ty e HepeMeRnyIo, Ho Ged cxofox. Munaze M mmeer BAJ (z X u),
Tfle z — mepemenEasg, a y — opEowiem. B pamHOM caydae ymrmua
B KauecTBe oTBera BRaer cmmeok (X z §), e § — npedmKrcHAR
¢opma aamacn ofmowena y, UONYUEHHAR B PeRYIABTATE PeKypPCHBHOIO
npaMenenusa dysxmmn MONO.

Onpepencane (ymemum MONO — 9T0 mepBoe BHIpaskeHEe Hamiei
IPOrPAMMEL:
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[DEFINE MONO (LAMBDA (M)
[COND ([EQ [LENGTH .M] 1] [1 .M])
(T (X [1.M] [MONO [REST 2 .M]1))D]

BropeiM BLIpajkenueM OPOTPaMMBl SBIAETCA OmpefeNenue (PyHR-
mun POLY or ogmoro aprymenTta — MHOTOuidcna P:

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

HMannan (yskuus npeobpasyer unpuxcayo GopMmy samumcn MEO-

rowiesa P & mpedpuxcuyno. {ns atoro yEKIEA Upesge BCEro ompe-
fensder, ectb Ju B P xora Ol ofws sHak -+. Ecan mer, torna P apaa-
eTes OfHOWIeHOM, IodToMy (Pymxmns POLY nmpamenser k memy dyaR-
nuo MONO # ¢ ee amavenueM sakamausaer csoio pabory. Vimaue sma-
ueHne nepeMernoil K yxassaeT HOMep HepPBOr0 aToMa -- B chmcke P.
JTOT BHAK' JEIUT MHOTOWIEH HA [Be MACTH: CleBa OT HEr0 HAXONUTCH
0JlHOMJIeH, cipaBa — MEorowien. O6e arm wacrm mpeobpasyorcs B
npedurcayio gopmy, IS Tero K MHOTOWIEHY PeKyPCHBHO TpIMEHA-
ercd dynrmua POLY, a & ogmowreny — ynxnus MONO. Mlamee ns
suaKa -+ M MOAYYEHHEIX Pe3yNbTATOB COCTABAMETCHA CHHCOK © KpyT-
THMH CroDKamMu, KOTOpLil m mpepcraBaser coboii mpeduxcayio Gopyy
BamHCH HCXOAHOT0 MHOTOWIeHa P, 9ToT cmHcoR oObABNgercs 3Ha-
wenneM ynsmun POLY.

Qyssmua POLY . dakTuveckn MONHOCTEIO peImiaer HAMTY BafaTy
34 OJIHEM HCKIOYEHHeM: eC/AH HCXONHBIH MHOTOYIeH MABIACTCH CIHC-
KOM H3 Ofjuol mepeMmenmoll, ckamenm (X), To dyuxnua Brmacr B Ka-
decTBe orsera me (X), a mpocro X. Urolnl ycrpammTH 3ToT HAedexT,
Mel BBofnM eme oany (ymrnuio TRANSL, wotopas m Gymer raasmOir
(ynrnueli mporpamumir. Ompesenenme AamHON (yHKIHE — dT0 TpeThe
BLIDAZKEHIE ITPOrPAMMEL

[DEFINE TRANSL (LAMBDA (L)

[COND ([EQ [LENGTH .L] 1] .L)
(T [POLY .L])])]

YKasauusle TPH BHIDAKEHHA COCTABIANT, MOKHO CKA3ATh, OMHCA~
Hue nporpaMyer. Temeps, To0bl OPHEMEENTS nporpaMMy K KaKUM-TO
MCXOMHEIM MAHHEIM, HAJ0 BCTABHTh B HPOrPAMMy eme OJHO BEIpame-
nne —obpamenue x gynxoun TRANSL, samas B KaweeTse aprymenta
TOT MHOTOWIeH, KOTOPELE MBI X0THM npeobpasoears. Tax:

[TRANSL X X Y+ Z X W X V + U)]

B pesymnrate BEMMmCAeHmA 9TOTO BEIDAIKEEHS MEI MONYIHM OTBET

+ XXY) (+ (XZ (XWV)U)

4%
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1.14. Tlepemennnie B KOHCTAHTH

Jofan mcmonsayeMmasd B OPOTPAMME NepeMeHHAA JOMKHA OBITE
omicama. IlepeMennnie ommeniBatotesa B Guouynoii Qgymkmun PROG, B
$yasmuax LOOP u FOR, 3 onpeperaemux (ynRUNAX B B PAle Apy-
THX HpOLEAyp AsbiKa, KoTopsie OyayT pacemorpenn moaske. Hampman
TepeMenHasn JOKATHaYeTeA B TeMe Tof (DYHKONE, B KOTOPOH 0HA Olif-
©aHa, T. e. IepeMeHHaA CYN[ECTBYeT TOJILKO BO BPeMA BRIMACHCHIA
a70il QYEKINE U He CYIIeCTBYET BHE ee.

Kag yme Onuio cKasamo, HMEHAMH MEPEMEHHEIX MOTYT OHTH TOMb-

Ko mpeaTH(ARaTOpE. B fskKe paspelmaercsa COBIAJeHHEe HMeH mepe-
MEHHBIX ¢ HMEHAMH Npomenyp, KomcranT m Mertor, Jlwdas cymecr-
BYWINaA HepeMeHHAA MOAKET Kak UMeTh 3HaveHme, TAK M He HMETh
ero. JHavenmeM mepeMeHmoii Momer OwiTh mofoe seipaskenne. Ecan
NepeMPRHAA HE HMEeT B3HAYEHHA, TO BO3MOKHE OTPAHMYCHEA HA ee
Gynymee sHavenne, o 4em Gyjer pacckasamo ® pi. 5, IToka mm me Oy-
M YUHTEIBATH OTH OTPaHHTEHHA.

B mofoii (hynKmuE OTycKAETCA MCMONL30BAHHe KAK ee ITOKAb-
HEIX IMePeMeHHEIX, TAK N BHEMIHAX 10 OTHONICHAI K Heil IepeMeH-
HEIX, JIMeHA JOKAJBHEIX H BHENIHAX TepPeMEeHHBIX MOTYT COBIAJIAThb.
B TakoM ciayyae UpejnouTenme OTIAaeTcs HepeMemmnol, ONNCAHHOH B

fmmkaiinreli W3 AKTHBHHIX (BEIMHCIEHHE KOTOPHIX eIme He OKOHYEHO).

ofBeMmomux mponenyp. CleI0BaTenbro, ecan B nponenype F nenoias-
ayercst nepemennasg X u oma ommcama B F, 1o B F mcmoanayercs ee
sorampaan mepemennas X. Ho ecan X me ommcama s F, Torpa Gepercs
TMepeMeHRHAsA ¢ OTHM MMeHeM u3 mponeAypsi G, KOTOpasg BHI3BAAA TPO-

nexypy F. Ecan mepemennan X me ommcana # B G, Tora paccmarpu-

BAeTcA MPOeRypa, BLBBABMAA mporenypy G, 1 1. j.

Taxoe IPABWIO HABKIBAGTCH NDABHNON dunamuieckol udenrudu-
KQYUU nepeMenublT, TAK KAK CMEICT TEDEMeNHEIX ONpe/eNseTcs jm-
HAMAKOH BLITONHEHHsA MPOTPAMMEI I MOKET MEHATHCA B 3aBHCHMO-
CTH OT TOTO, IO KAKOMY IYTH WjeT BEUNCIHemite mporpaMmul. B camom
mene, nporeypa F Moser OuITh BRBBAEA 3 PA3HEIX MPONEAYP: B Of-
HOM cryuae, ckameM, 3 mpomegypst Gi, a B apyrox—ms G2. Ioaro-
My B TepBOM cayuae moj mepememmoil X, HCIONLE3YeMOil, HO He OI-
canmoit » F, mommmaercs mepemennad ua Gi, a BO BTOpoM — H3 G2.

B npegmyrymux maparpaax yike Gwil paceMOTpes PAJ BCTpOes-
unx gynxnuit gsuka (SET, FIN, ADD = SUB1), ucrionsayeMuix TIpH
pabore ¢ mepevemmniMu. Ceiiyac MBI OIIINEM eIle HECKOMBEO noa06-
HEX (yHKIHE.

®yarmua BOUND: [BOUND. i], SUBR.

910 — PpyEKmuA-TIpeINKAT, KOTOpPag TMOSBOAAET Y3HATH, ONMCAHA JTH B
OJIHOH M3 00HEMTOINX NPONeAyp HepeMennas ¢ mvenem /. Ecaw omu-
cama, To SEazenme gymrnmm pasro T, me ommecama — ().
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Hanpmuep, ecin exemyomuit 6ok
[PROG (X (Y X))
([BOUND Y] [BOUND .Y] [BOUND Z])]

ABIACTCA BHIPAKEHNEM BeDXHErc YpPOBHA IPOrPAMMBI, TO €ro BETH-
cienne gaer pesyasrar (T T ()).

@ynxun HASVAL: [HASVAL ], SUBR.

JnaYeHHEM aprymMenta 9Toi (YHRUEH-TDEJHRATA HOMKHO GHITH HMH
ONMCAHHON mepesennofi. Feau B rerymimit MoMeHT jammasm TIepeMe -
HA7 MMEeT KAR0E-IH0O0 sHAYeHHe, T0 (YHKINS B KATECTBE CBOPTO BHA-
aenndA Bhfaer arom T, a ecam me mmeer —myeroit cnmcor ().
Hanpusmep, ecinu dynknua F onmpesenena caemyronim obpazon:

[DEFINE F (LAMBDA (X) [PROG (Y (Z Y))
([HASVAL X] [HASVAL 7] [HASVAL .Z])])]

Toraa smadenueM suipaskenma [F 5] Gymer cmmeox (T T (),
Pyurmua UNASSIGN: [UNASSIGN i], SUBR.

SHAYEHHOM APTYMeHTa JauHOl (YHKOHE TAaWKe NOMKHO OHTH MMS
ONNCARHON HepeMenHOH. DYNKINA «OTHHMAET) IHAYEHHEE ¥y oToit me-
PEeMEHHOI, 7. €. MOCHe BEMHCIeHNs (PYHKIHN y mepeMeHHOi He byner
HHKaKOTO 3HauennfA. JHauenme camoii d)y}mqmn—menm@nnamp 1

®ymxgus VALUE: [VALUE i], SUBR.

" apecs BHAYEHNEM APryMenTa fomKen OmTh muemTH(ERATOP — MMK
ONNCAHHOH TePeMeHHOH, IDHYeM NepeMeHHAT 06ABAEA MMeTh 3HaTe-
une, VIMeHHO 9T0 sHauemme M ABAAETCH PESYABTATOM BEITHCICHHS
JamHol (yHERIIH.

Ecmu, maupmvep, smagenmem mepemennofi Y anmsercd BIeHTH~
dmxarop X, a sHaueHmeM nepemenuoii X — uneno 5, 1o

[VALUE Y] - 5

Orymerny, wto Beipaskenne [VALUE Y] oxsmpazestmo BEIpasRe-
1o .Y, M0BTOMY ABHO YKASHBATH WMA HepeMeRHOH HpH ofpamenm
& Qynkmun VALUE sessrogro. Bra dymxuus obsramo HPHMEHASTCH
B TeX CUYYasiX, KOT/a HYMHO HOAYYHTH SHAYCHHE NEPOMEHHOMN, WMA
KOTOpoif 3apaHee HEH3BECTHO, a Y3HAGTCA TOABKO BO BPEMA BHIIOM-
HemHsg UporpaMMil. B KavecTse THIMMEOTO IpuMepa INPHBENEM Ompe- ]

;‘:\enenne Gysrnun  ADD-ONE, amazormumoit Borpoemmoii yaRmun
ADDI: '

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

ITyers cymectsyer mepeMmennas ¢ umemem X u amavenmey 4. Tor-
fia B pesyabTate BEIUHCHeHHA BEpuRenna [ADD-ONE X] smagemme
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mepemennoit X ysemmamrca mHa 1. JlelicTenreabHo, NpH BEMNMHCICHER
9TOr0 BEIDAMKOHUA IapaMeTpy —=— QYHKIHH DPHCBONTCA HAGHTH(E-
wartop X. Teno dymrquz —oaT0 ofpamenne ® dynxmum SET, xoropas
upucsanBaer mepeMenmoit X (aTor mpenTndEKaTop ABIAETCA 3HAME-
‘HMEM ee HEpBOr0 apryMenta) SHAYEHHE CBOEro BTOPOTO APTYMEHTa,
lpm BHMECAEHHRN DTOTO aprymenta X 1 faobasngerca SHAYEHNE BLIpa-
scepnan [VALUE .==], paBmoe wumcay 4 — 3HAYEHHIO HeDeMEHHOH
X, mM# KOTOPOH TOMYUmIOCH B PEBYIBTATE BHIMHCICHWA (HOPMEL ==,
Takum ofipasom, mepemennoii X Oyjer mpmcsoeso wucio 5, 910 B
TpeboBanock.

Iouemy jus ofosmavenns napamerpa pysxmun ADD-ONE suiGpam
seoGpiuab naenTndurarop =="7 Orser raroii, Ecam 651 ME o6oama-
GuIE STOT MAPAMETD - KAKHM-TO OGBMHEIM HAeHTH{UKATODPOM, CKa-
jem X:

\/ ' [DEFINE ADD-ONE (LAMBDA (X)

[SET .X [+ 1 [VALUE X]]])]

to manra QynKoEa HEenpasmabuo Onl paboTaza B TOM CayYae, KOT/&
npn ofpaniennu ¥ Hell ykasHBajach mepevenmas ¢ mvenem X. B ca-
MOM Jiede, HYCTH MO-Mpe/REEMY IMeeTca IepeMenHaa X cO BHATCHHEM
4, @ mycrh Ml XOTHM YBeJUGHTS BTO BHAYEHWe HA 1, JuA wero BEk-
ancisem [ADD-ONE X]. IIpm BEIMHCJHEHIN 9T0r0 ofpaumenus K pymr-
mEE BBOfNTCS mapamerp X, BHAMEHHEM KOTOPOTO CTAHOBATCA HJCHTH-
duxarop X, mopromy npu mermcaenin [VALUE X] crmapmnaerca
ciepyioman curyamus: smavenmem (opMe X ABIAETCH uReaTH(IRA-
‘rop X, mostomy VALUE Geper smauenne mepemensok X, mo waxoi?
V mac ceiigac Npe mepeMeHHEle ¢ WMeHeM X: ImapaMerp byarmIE
ADD-ONE u mepemensag co smademmeM 4. ITOCKONBKY omMCAHNE Ia-
paMerpa «Gmmien, JeM ONHCAHNE nepemensoii, To VALUE Geper 3ma-
geHMe MMeHHO mapamerpa, T. e, muentadurarop X. Mmenmo X 9ToMy
upentadukaTopy Gyaer nprGapaarhes 1, 970, CTECTBEHHO, MPHBEAET
K ommixre,

Taxmm ofpasoMm, coBOajenue WMEHH HapaMerpa (PyHETHE
ADD-ONE ¢ mMeéHeM IepeMenmoif, CyI[eCTBOBABIIEH 0 obpamenns
& (pyHKImEE, TpEBENO K TOMY, UTO 972 NePEMEHHAA CTAIA HEAOCTYIHOR
#8 Teia (YHKIUE, HOITOMY BSATH MM MIMEHNTEL ee BHAUEHHE B TEIC
dymarmun me yracres. MabasaThes 0T TAKOTO nederTa B OHpeeIeHIE
tyarnne ADD-ONE measss (ecam ee.mapaMerp 0003HATEH KAK ==,
Torfia (pyHKRNMA HeNPHMEHAMA K mepeMeHHOl ¢ HMeHEeM =:—=). On-
HAKO BMOpaR B KaveCTBe HABBANHS NAPAMETPA (DRIOTHTECKHy HCH-
THHARATOD —=—, KOTOPHIM pejio 000BHATAIT HMMEHA MEPEMEHHBIX,
MBI  YMEHBOINAH BePOATHOCTh NPOABIEHIA nedexra  pymKnmE
ADD-ONE. :

= ' B mpemsiymeit WacTH AAHNOrO naparpada mOR ¢TEPEMEHHEDINH

MOHEMANHCE IOKAJAbHBIE DepeMeHHBIER, KOTOpHE BBOAATCA TOJIBRO
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20 BpeMA BRITONHEHNA Karoii-to mpomepyps., Ho 3 ssuke mMeloTesm
U OePeMeHHEIe HHOFO COpTa — IIo0aibHEle IepeMeHnkle, KOTODHe Ha-
SHIBAIOTCA KOHCTAHTAME. KOHCTARTH OTAMIAIICA OT JOKANLHEX mepe-
MEHHBEIX TeM, YT0 OHH CYUECTBYIOT ¢ MOMEHTA CBOEro HOABIeHHA H
A0 KOHIA BEMMHCAGHAA HPOrPAMMEl M YTO OHN JOCTYOHH n3 n1060i
TOUKH oporpamMMsl,

Onmo w8 mpuMeHenHd KOHCTAHT — 910 o00sHaveHue KarRuX-1H60
penmond, Hanpmuep, uTobnr Kasmpuil pas He BHIONCHEBATE MHOTO IHGQP
qucila N, MONIHO BBECTH B IDOrpaMMe KOHCTAHTY ¢ mMeneMm PI, mpm-
CBOHB el B KavecTse gHaveHEHA wncao 3.141592653, m manbme HCmOdE-
80BaTh B IPOrpaMMe TONBKO Kpartkoe ofosmavenme PI. Mamensno moato-
My TakEe o0BEKTHL B ASHIKE M HASHEBAIOTCA KomcTanramm. OEAKO 9TO
He 0BHAYAET, UTO Pas NPHCBOSHHOE 3HAYOHNE KOHCTATHE GoXbine HeNb3H
uaMeEHTH, B nudmHepe KOHCTAHTEI MOTYT MEHATH CBON. SHAYGHHH, M B
9TOM OHH IIOXOMKH HA JOKAJBHEE TepeMeHnble. 9Ta BO3MOKEOCTH, a
TAKARE TO, YT0 KOHCTAHTH JOCTYOHEL H3 JI0DOT0 MeeTa IpOrpaMami,
©o0ycaoBIHBART €O OfHO HASHAYEHEE KOHCTAHT — CIOY/RNTH HepeMeH-
HLIMW, Yeped KOTOPHE HEe3aBHCHMEE DPONefypPsl HPOrpaMMBI MOTYT
obmMennBaTheH Hndopmanueil. Jexo B ToM, 4T0 HA HPAKTHEe HE BCErja
yuoGuo o0BesuEATE ARHCTBAA OTAALHEIX (yEEmEE mIsEepckoii mpor-
PAMMEl B PAMKH KaROH-T0 opmHOi, ocmopmOl ¢ymxumm Opxmako mesa-
sHcHMBle (YHRIEE Bee ke MOIGEAL Kak-TO TepefaBaTh CBOH JaHHEE
npyr apyry. Vimenmo spech n yAo0HB KOHCTAHTEL, KOTOpHIE [OCTYITHE
g3 giobol QyOKOEE B 8HAYEHNA KOTOPEIX COXPAHAIOTCA HE3ABHCHMO
OT TOTO, Raxad (QYHKNHA celiTac BREMHCIAETCH.

VMeHaMH KOHCTAHT MOryT OHITH TOABKO HAeETH(PHRATOpH, a 3Ha-
weEmAME — n0bse Boipaskennsd, Homerant Ges sHaveHma He CymecT-
syer, O6paTaTECA K KOHCTAHTE MOKHO B moGofi MoMenT H B J06oM
wmecte nporpaumst. [Tpm ofpammennn K KOHCTAHTE YKASHIBAGTCH ee HMS,
nepes koropaM crasures mpedume «:» mam «l». Ofpamenme ¢ mpe-
dukcom «:» (mampmmep, :PI) HasmBaeTcA OPOCTHIM OOpameHHEM K
KOHCTAHTE, BHATEHAEM TaKOH (ODMLL ABIAETCA TeKyIiee 3HATEHHE
womeTanTsl, CermenTHOe ofpaiienme K ROHCTAHTe sajgaerca npeduk-
com «l:», a pesyanTaToM TAKOro Ofpamenusa ABIAETCS CErMEHTHPO-
BaEHOe BHAYeHMe KoHcTanThl. Hampmmep, ecam :C — (A B (C)),
0 :C- -~ A B (C).

OnpefesnTh ROHCTAHTY MOMHO B 7000# MoMent u B X000H ToUKe
TPOTPAMMEL, IOCHE Wero OHA CTAHOBNTCHA AocTyHnmoil Bo Beeif mporpas-
Me. VamennTh 3HaueHAe KOHCTAHTHI TAKMKE MomEO B moboli MoMeHTt
u B mioboM mecre. Oba 9TEX AeHCTBHA BHITONHAET

Oyaenna CSET: [CSET i e], SUBR.

BEavennmeM WEPBOTO ADPryMeHTa HolkeR OBThL muemtmdmrarop I,
A BHAYEHHIEM BTOPOTO apryMenTa Mocer OuTe awfoe Bupamenme E.
Ecan romeTanThl ¢ mMeHeM / B mporpaMMe eme Her, Torga QyHRIHA
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BBOZIAT HOBYI0O KOHCTAHTY ¢ DTHM HMeHeM W pHaveHumem E. Ecam ime
xomcranra [ YyiKe cymecTBoBajia, To (YHEKRNNA NPHCBAHBACT eif HOBOE
apavenne — pupakenne E. Taxon mobounmii apderr Gynrnun CSET,
SHAUEHHEM jike ee ABIsAETCs BeIpamenne £,

Haupumep, nocie ernexenna [CSET PI 3.141592653] B mporpam-
Me mossuTea komeranra ¢ mmenem PI u sravemmenm 3.141592653.

HMena KoucTauT He JOMKHBL COBNAAITh € MMeHAMH NpPOHeAyp
(yurnunii, conocrapureneil n TeopeM). Ecm ompenengercs KOHCTAnTa,
HMA KOTOpOIl copmajaer ¢ HMeHeM HPONeIyphi, TO HOCTelHAA YVHHI-
roskaeres. Bepuo uw ofparnoe: ofpegenenne IPONeAypH (¢ HOMOMBIO
divernue DEFINE) yE#uTOZRAeT KOHCTAHTY © TeM jKe HMeHeM.

C uMeHaMH jKe JORalbHBIX MepeMeHnEhIX (a Takike METOK) Hazpa-
HUA KOHCTAHT MOTYT coBHafars. Bompoe, K Wemy IpOHCXONET oGpa-
meHHe — K KOHCTanTe HWIH "CpEHCHHﬂﬁ, JETKO0 pemae‘rcﬁ o Irpel.[m’x—
ey, yragannomy n obpamenun. Hampiep:

[PROG (X) [SET X A] [GSET X B]
(X :X)] -~ (A B)

B pannmeiimeM M3I0/KEHHM MBI OCTABHM 5a JORAJLHEIMH Hepe-
MEHHBIMH HAZRAHHE ¢IepeMeHHLIeY, a raobansabe HnepeMeHHbEe GYII',BH
HABLIBATE TOJMLEO ¢RKOHCTATNTAMHY.

1.15. Beoj-soiBox

Kag mu supenn 8 § 1.43, mexonmsie AaHmble i IWISHEPCKoi mpo-
rpaMMEr MOTyT GHITH 84JIaHEI KAK APTYMEHTH ee OCHOBHOW (Qymmmmm,
a gmaveHne 970k (PYHKIEN MOMKHO PACCMATPHBATL RAK Pe3yibTaT BHI-
UHCHAEHNA Beell IPOrpAMMEL, TpHYeM BTOT PE3YALTAT ABTOMATHIECKH
BHIBOITCS HA neuars. OflHAKo HA NPARTHKe TaKoii cHocol saganms
HCXOIBBIX JI@HHAIX ¥ IETaTH Peayiasrata HeynoOeH, mODTOMY B HBGIK
BCTPOGHE! NPOLEyPhl BBOJA-BHIBOJE, HO3BONAIONINE 3aNPAIIABATE RaH-
Hble JUIA NPOrpaMMLl ¥ HedaTaTh ee pesyiasTarthl B mo0oft mymcEBIR
MOMEHT,

@®ynrous READ: [READ].

Ora (pymEnma, He MMEOMAR APTYMEHTOB, OCymecTBamer BBOX mu(Op-
sanni, OHA CUNTHBAET OUEDEIHOE BHIPAJREHNE N3 WHCHA BaAHHELX
A BBOJA ¥, He BEIMHCAAA ero, o0BABIAET CBOHAM SHaYeHHEM.

Hanprmep, ecim jiaa BBOAA HOATOTOBIEHA CIEAYVIONIAAR TOCIeN0-
BATENLHOCTh BHEIPAKEHHIL:

(A B C)
5.2
[ELEM 1 X]

TO TPH BEITHCIEHIN BBIPAKe il

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

uepemennoit X Gypger mpmepocno sHavenme (A B C), a mepemesmoi
Y — spavenue (52 ELEM 1 X).

Oyngqua PRINT: [PRINT e], SUBR.,

HMannas yukuus pemoxnt (mampmmep, mesataer ma ATINY) smae-
mue cpoero aprysmenta. B arou sawmowaercs moSounsii addexr dynx-
IHH, 3HAYeHUE e Ce COBHAAACT CO BHAYEHHEM APTyMeHTa,

Hanpumep, npn SSIMHCICHIN BRIPAFKEHIA

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

nmepemennsie X 1 Y HOAYUAT OfHO N TO JRC 3HAYEHEE — COHCOR (A B),
JE 9TOT 38e cricoR OyheT BeiBeeH Ha NeTaTh,

Dymknua PRINT mewataer TOIBKO OHO BHIPAsKeHNe, IPHUCM e-
waTaeT ero ¢ Hopoil crpokn. Hepenko sxe Tpefyerca mamewaTats «B of-
HY CTPORY» Cpasy HECKOALKO BHIpaMeHwmil, B Takux ciytasx mpunme-
usnerca Apyras Qynriua BRBoga —

@ynkmua MPRINT: [MPRINT ¢ e; e;{], SUBR, k=>1.

Aprymenramu e; arToit ysKmum Moryr GBITE Kak HpPOCTHIC, TAK 1
cermentaste popast. Oymwrus whromeaser cmmcox (ef ey, . ep)m
ODBABIACT ero SHAYeHHE CBOMM peayibratoMm. Onmonpesmenmo yms-
nus BeBOfuT (Hampamep, ma AIIITY) smawemne sToro cmmcka, no fea
BHEITHEX KPYTasix crofox. "JIpyramm caopaMu, (yEkmua mnegartaer
SHAYEHNA CBOMX ADIYMEHTOB «B OJHY CTPOKYS.

Ecaw, ® upmvepy, snavennem nepeMensoit @PA3A apngerca cnon-
cor (KHMCKA JIOBUT MOJIOKO), a sragenues mepemennoii CII0BO —
arom KHCHA, 10 B peayibTate BEMHCASHHA BHPARCHIA

[MPRINT B ” L®PA3A “ HEHOHATHO: .CJIOBO]
nmonyuurcs  sgadenme (B 7 KHCKA JIIOBUT MOJOKO *
HENOHATHO: KUCKA) u 6yxer ramewarano;

B “ KNUCKHA J]IO'BH.T MOJIORO ” HENOHATHO: KUCKA

Cpenaenm saMeuamEHe OTHOCHTEJIBHO BBIBOJTA BeIECTBEHHBIX YHCE,
Ilpn BEIBOfE omm Beerga HmewATAIOTCH o (PHKCHPOBANHEIM KONHTOCTHOM
mudp B gpobuoit wacTH. YaHATH BTO KOMMYECTBO m HAMEHHTH ero
MOZEHO ¢ HOMOIIBIO CIGAYIOIeH BeTpoenHoi Gymrmmy.

Pynsmas DIGITS: [DIGITS »?], SUBR.
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Leam apryMenT 8ajfiaf, TO ero 8HaYemmeM AJUKEO OHTE HeoTpHOa-
Teapnoe meaoe wicao N; 9TO YHCIO YKASHIBAET TO KONMIECTBO (P0G~
BRIXY TH@pP, € KOTOPEM Temeps (A0 ciaefylomero ofpamenns K
DIGITS) Gyayr medaraThes BemjecTBeHHEIE 9HCTA. 3HaTenmeM (yE«
nuw apagerca uncao N. Ecam e aprymenrta Her, T0 (yHRUAS HEYEro:
He MEHfeT, 8 B KAYeCTBe CRBOETO BHAYEHNA BHJAGT TeKyIee KOIHIe-
CTBO MedaTaeMbx «1pobnsxy madp.
Hanpumep, UpH BEEANCICHAN BHIPAKCHEA

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

ma mewarth Oyjer BeigaHo: —9.25000 n 2.71828.

Mn onmcann (Gynxnum BRofa-BEIBojia. Temeps paccMOTPHM, OTKY-
Aa OHH BBOIAT IlquOpMB]llIiﬂ H Kyja ee BRIBOTAT.

B miomepe mop ¢BBOJOM-BEIBOJIOM) IOEMMAETCA CYATLIBAHHE ©
neporapr m mewars ua ALY, odmenm ¢ TepMumazom ® obMen ©
rBEemEeH mamAteio 3BM. Jlan emumoobpasua Mur Gyfem HOAL30BATE-
\ea TepMunoM daiia gaa obosmavenws mwboro mabopa RaEELIX HA
aoGom sHemEeM HocHTene 9BM. B Aswike mpegmonaraercs, 9TO Kam-
At (haitxr COCTONT M2 NIPHEPOKAX BHIPAMKEHNWH, CYNTLIBATE W 3aITH-
CHIBATH KOTOPLIE MOMKHO TOJBKO MOCAEJ0BATENLHO, JIPYT 3a JOPYTOM.
Maiinn, U8 KOTOPHIX MOKHO CYHTHIBATH, OyleM HA3HBATH @ailaaimw
qeoda, a (ailje, B KOTOPEIe MOKHO BAMNCHIBATE— fallaamu sbisofa.
Hexorophie (ailasl MOMHO HCHONL3OBATE K Kak (ailin BROMNa, W Kak
aiiasr BEIBOJLA. S

[pegnonaraerca, 970 (haiian HMIOT WMEHa, B PO noropmx BEI-
erynaior naentaduEKATOpPEL, 3a HEKOTODPBIMW, \cTandaprisisu,, daira-
ME B ASHKe 3akpeniensl (HKCHPOBAHHES nuena: CARDS — Texer ma
nepporaprax, PAPER — rexcr Ha Gymare ALY, SCREEN — nudop-
Manua ua sxpane tepummuana. @aiin CARDS menmonsayerca TOALKO KAK
(haiin sBoma, PAPER — tomsxo Kak daiin sueofa, a SCREEN —n xar
Uaiin sBOmA, m ®ax (aitn BrrBoma. ViMeHa OCTANBLHEIX, HeCTAHAAPTHEIX,
(aitmor B Aasike He HUECAPYIOTCA B ONPefEINAOTCA JOMONHHTEIHHB-
_ M, BHESILIKOBLIMH coriamenuamMm. Hecrampgapresie Qaian — o010
[Iaﬁﬂp]’-{ IaHOLIX HA MAarafTHbIX JeHTAX W JAHCHAX, OHH MOTYT HCIIOIb-
s0BaThCA Kax (ailanr BBOfA W Kaxk aiiikl BHIBOJA.

Tpese wem (aiin Moyxer OHTH MCNONB30BAH B IIPOrpAMMe, ero
. caefyer orkptire. IIpH OTRpErmEm aila yeTaHABANBAETCA ero co-
| OTBETCTBHE pPealbHOMY Ha0Opy MAHHEX W BENOIHADTCA TONTOTOBN-
TeABHBIe ONEPANNHN o opramusanuu ofmena ¢ HuM. Cramgaprasie dak-
LI OTKPLIBAIOTCA ABTOMATHYECKH Hepeji BAYANOM BEIIONHERHF NPOT-
pamm a mectampgaprabie daiims gomwEE OHTH OTKPHITEL B CaMol
mporpamye. Jlas aToro B pacHopsiteHie HOAL30BATENs HMPeJlOCTABICHA

®ynxmua OPEN: [OPEN file? type], SUBR.
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JHATEHHEM MepBoro apryMenta aroi (ymxnmm Nomxen GEITH NMIeHTH-
¢urarop — uMA oTKpEIBaeMoro (haiina, a sHAYENNEM BTOPOrO apryMem-
ta Momter Owte arom GET, PUT mmm ADD. Ecam B ofpamemum x
dyskmmE ykasaHel 00a apryMeHTA H 3HAYeHHEM BTOPOTO W3 HHEX SB-
agerca arom GET, torma dysxmua orkpeisaer (ailn ¢ yKasaHEBIM
EMeHeM Kak (aiir BBOJNA; TEM CAMBIM Telleph DASPENIEHO CYHTHIBA-
HEne W3 sroro (aiina (Hasumuas ¢ ero mepsoro BrIpaskemna). Ecanm e
sumagenue Broporo aprymenta parso PUT mauw ADD, o dyErmEa or-
Ephisaer yrasannsil gaiin xax Qafin BEBOJA, T. €. ¢ ITOrQ MOMEHTA
paspemesa samnce B sHero. Ilpm oroM, ecanm ¢alin OTKpHBaeTCA 1O
ADD, 710 HOBEIe BEIpaskeHna DYAYT HobasaATheA B KoHer gaiina, Beaex
8a yme MMeOIFMCHA TeKcToM, a ecan daiin orkpmBaerca mo PUT,
Toraa (haitn cuurTaercAa mycTHM H DyJer samoXHATHCA OT Havaura. 3Ha-
wenne gysknun OPEN pasmo T, ecanm daiin orkpeir, u pasE0 (),
eclnn yrasampnii daiin e CYIIEeCTBYeT HIN SABASCTCA OJIHEM H3 CTaH-
JA8PTHEIX, KOTOPHE 3alpe[eno HepeoTKPLIBATE,

Haupamep, nocie BLITHCICHEA

[OPEN DATA GET] — T

{
thaitn ¢ mmenem DATA Gyger orspur Kak ain ssoma.

R gynsnnn OPEN momuo ofpamatses m ¢ OfENM (BTOpHIM) aps
TYMEHTOM, BHAYECHNEM KOTOPOro B TAKOM cIydae AO/mieH GLITH aToM
GET mmm PUT. B aroM ciysae (yHEKOHA HEYEro He OTKPHIBAET, 2 B
KAavecTEe CBOETO 3HAYEHEA BHIAET CIMCOK W3 WMEH BCEX OTKPHTEIX
8 HacToAnmil MomeRT (aiinos seoja (mpu aprymeste GET) wm daii-
a0 suBofta (mpm PUT). Orser $ymrumm Momer ObITh, HAOpHMep,
TAKHM, o

[OPEN PUT] - (PAPER SCREEN FILE5)

B nporpamme OfHOBpeMEHHO MOKeT OLITH OTKPHITO HECKOILKD
daiinos BBOJA W HeCKOJABKO (aitI0B BEIBOA. Onmaxo B Kamygeii wmo- |
menT QYEKINE BBOKA (BLBEOMA) HACTPOGHH HA PabOTy TOABKO € Of-
M wa OTKPEITEIX aitzion BBOJA (BRIBOJA), TONBKO M3 HErO OHH MO-
IYT Ccelfuac CYHTHIBATE (;mnncﬁma‘n. 8 Hero). Tawxme thaiiner maspBa-
I0TCH aKTUEHBIM datiaon eeoda m axTuenbM Patison evieoda, HMepen
HAYAKOM BBIMHCACHAA TPOrPaMMEl akTipiEie (Dailisl yeTamABINBAOTCA
antoMaTuiecki. [pm paboTe ¢ MIOHep-CHCTEMON B NAKETHOM persuMe
axTEBHEEME ofnasaaiores (aitn soga CARDS m daiin ssisoa PAPER,
7. e. (DyHKOUN BLONA NEPBOHAYANLHO HACTPOGHLI HA CYMTHIBAHEE C
neptoxapr, a GpysrumE BEBOA — HA meuats Ha AI[IIV. B gmamorosoM
JKe pe)RAMe B DOJH AKTHBELIX (allloB BBOJA M BLBONA BHICTYHAET
¢aita SCREEN, 7. e. (pyHKIEE BBOZA-BREIBOJA am_a_qa;_le'_iiacfpoeniﬁ Ha
O0MER ¢ TpMIHAAO0M. B JambHeilmes, IPH BEITHCIEHNH IPOTDAMMET,
AKTUBHHIMH MOTYT GbTh 06BABICHN H MOGHE ApPyrue oTKpuThe dai-
JBL JIns 2TOTO HCHONE3YETCH
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TO CYNTHIBAHEE WX mpomcxopmr Tak. IlepBoe BEIpaMenme ncerpa pac-
CMATPHBAGTCH KAK UACTH NPOTPAMMBL, IOATOMY €ro CUMTLIBAST M BE-
wmeaAeT TpampcasTop. IIpm BEIMHCHEHHN 9TOT0 BLIDAREHHA NPOHCXO-
Jpur ofpamenue & $ymxmun peosa, IlockodbKy oHA HacTpoeHAa HA TTé~
me ¢ mep)oKapr, OHA BBOJUT NMePBO@ N3 em[e He CUNTANHEIX BEIpa-
sRemme, 1. e. wncao 3.14159, xoTopoe W OOLABIHET CBOMM BHAMEHHEM.
Baxomuns BHMHCAENNEe DEPBOT0 BEIPAJKEHHA M HANeYaTaB ero 3mate-
HEe, TPAHCAATOP CYMTHIBAGT HOBOE BEIDAREHME — TO, KOTOpoe ceiidac
mepBoe Ha Bxofe. B mamem mpmMepe mm mBisereA Buipaskenze (Pl
€ro-T0 TPAHCAATOP CYHTHIBAET M BRITHCHAET.

1.16. Conemmansusie @ynxmm

B orom maparpadhe paccMATPHBAETCA HECKOABKO BCTPOEHHBIX
dynxnmii, NONEe3HEIX IPH COCTABIOHNH CHAOMHLIX IIPOrpaMM.

HMnoraa TpefyeTcsa NpeKpaTHTh BEMECIEHHE HEKOTOPOH (DyHKIHH,
He HoMmnasck 00LIMHOrO oRomYaEnA ee paborel. Hampumep, HOBOJABHO
YaCTO NPEXONTCS BEIXOAUTH 3 «cepepuasy Gaognoi dymxmmn PROG,
JUIA wero, KAK maBecTHo, mpumensercs dymkmms RETURN. Ogmaxo
¢ ee NOMOIIBIO HEAL3A MAOCPOYHO TPEKpPaTHTh BEMACIEHHE APYrAx
dyaxmuil, mosroMy B AsuEK Berpoena Gonee obman Qymrmua EXIT,
KOTOpas MOSBOAAET BaBepmuTh Beumexenne niobok ofmesmomei
HyBRIAL

@yaxnug EXIT: [EXIT e fn r?], SUBR.

Bean tpernit apryment me sagan, gysxnua EXIT moxnoctsio sasep-
maer BEMmexenme Gimkaiimeit ofpemmomeit Pymrmmm ¢ mmenem FN
(P10 Havenme aprymemra fr) M ofbABIAeT ee BNAYEHHEM BHIDAKe-
mme E. Ecan my/RHO OCYMIECTBETh BHIXOJ He B3 Ommmaimed (ymxmun
FN, a na sropoi, TpeThell HIE KaKoi-To MHOE HO CcIeTy obBbeMmomei
$yakmum FN, o npu ofpamenss k EXIT cnemyer sajaTh TpeTHH
ApryMenT, BHAYEHHEM KOTOPOro MokeT GHTH ;i0foe HEOTPHIATeNLHOE
nenoe wncao N. B Taxom caywae mpomsoiier smxom md (N -+ 1)-it mo
cuery, cumras or EXIT, ofwesmomeit (ymxnun ¢ umenem FN, 1. e
cnauana Gygmer «saxpmrody N Gmymaiimnx gymunnii FN, a sarem Oy-
ger spmonneno [EXIT E FN]. :
Ecan cpemn ¢ynrmnii, odseipmommx EXIT, mer mysmoi mo cie-
Jay dynxnun FN #gm ecam 3HAYEHHEM ApryMentd frn He ABIARTCH
spenTaduKaTop (KaK BTO MMeeT MecTo, HANpHMep, mpu ofpamieHum
[EXIT () ()]), Torpa BEIXof OCymECTBIAfeTcs Ha BEPXHA YpOBeHbL
miporpamMmer, TeM caMbiM HOXHOCTHI0 BaRePIIAETCA BBIYHCIEHHE TOTO
BHIPa/KEHNA BePXHEr0 YPOBHA UPOrpaMMBsl, B KOTOPOM Geuto mamEOE
ofpamenne k¥ Qymxmum EXIT, n ero sEduenmem o0bABIACTCA 3Hade-
une nepsoro aprymenta (pysrmm EXIT.

H2

Pacemorpum mis mpamepa onpeflemenne gysxnmm MN2, xoropas
HNpOBEPAET, ECTh AN Cpe/il BAGMEHTOB Hepnoro (BepXHEro) Him BTOPO-
ro ypoemeil cnmera L xoTsa 68 offHO wmenO:

[DEFINE MN2 (LAMBDA (L)
[LOOP E1 .L [COND
(INUM .E{] [EXIT T LOOP])
([OR [ATOMIC .E1] [EMPTY -Ef]] ())
([LOOP E2 .E1 [COND
(INUM .E2] [EXIT T LOOP 11)I1DID]

B aroit (ynrnmum OpraEmsoBaE IHKA HO HAEMEHTAM BepXHErc
ypoena coucka L. Ecam ‘cpefinm BNX BCTpPeTHTCA WHCNO, TO IHKI Ccpa-
8y ke mpexpamaercs: ¢ momombio $ymxmmm EXIT ocymecreasercs
Buixo co amatenmeM T ua Gmmkafimedi ynxomm LOOP, T. e. n3 Teua
dymemmn MN2, Ilogcnumekn cumcka L amanwsmpyorcs ¢ HOMOIIBIO
BHYTPeHHETO NUKAa. Leam cpeim axeMenToB BTHX MOJCHHCKOB BCTpe-
HaeTcs uucao, torga sermmeaserca [EXIT T LOOP 1], 1. e. mpexpa-

,maercsa pabora cpady asyx (ymrnuit LOOP, snyrpenneit n Remmeis.

B arom mpumepe ¢ nomompeio Gysrnmn EXIT ocymecrsaseTcs BE-
ixop m3 (QyBEERIN, KOTOpEe 00BLEeMIOT ee cTaTHYECKH (TeRCTYaABHO).
Ho ¢ momompbwo (ynkunu EXIT Mo/sEO IpekpamaTtsh BETICIENHE T
\TeX Tponeayp, KOTopwe 00BEMTIOT ee AnEaMmIecKE. FMema TarmX
‘TponeaAyp, KaK DPABIIO, SApAHee HeHBBOCTHS, OAHAKO YSHATH HX MOK-
HO ¢ HOMOIILIO caefylomeii BeTpoennoil dynrmmm.

©ynrmua TRACK: [TRACK].

SnauenueMm oT0it (PyHKOEE ABIAETCA «chef» UPOTPAMMEl — CIHCOE
uMen BeexX oDBeMAOmuX mpomefyp. B Hem mepREIM sieMeHTOM yKa-
SpIBAETCA Ha3BamHe NpPONEAYDPH, Kotopas puipana Qymrmmmo TRACK.
BTOPHIM BIEMEHTOM — HASBAHHe TPONeAyPH, BLIBABIIe Ty HpOHEy-
py, B T. a. [ocaennmii pileMedT COHCKA — Mg caMoil poemHeii obbeM-
Juonieii wpomeaypal.

~ Haumpumep, eciw (ysxmun F 7 G ompemefensr clrefyiommM 06-
pasonm:

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

1o npu seumcxenun [G] ma mewars Gyner snam cmucox (PRINT

F G), a opm spmmcaesmn [PROG () [F]] — cmmcox (PRINT
F PROG). -

Cremyromeil MEl pacemoTpuM (hYHRIMID, ¢ TOMOLIBI KOTOPOH MOMK-

" HO IOBATE) OMMOKH B HpOrpaMMe, COOTBETCTBYOIEM 00pasoM pea-

IHPOBATH Ha HAX W 3aTeM HPOROIKATE BEIGNCIEHNE MporpaMMer Ta-
Kaj BOSMOKHOCTS TOJe8HA, KOTAa HE/KeXaTeNbHA CTAHJAPTHAN DeaK-
1A §a OMUOKHE — HPeKpamleHe CIeTa IPOrPAMMEL
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Oynxmns CATCH: [CATCH e, e,], FSUBR.

Jannas Gynrnua ssamcaser npoctyio GopMy ey i, ecmm 9T0 BEIUE-

caenue Oesommbouno, saxamumsaeT cBol paboTy co 3HAYEHHEM DTOM

«popmer. Ho ecim mpn seramcenmn e Osula obmapysena omrubxa, Tor-

fa [aHNOe BHYNCIEHHE DPEKpamiaeTcA § yOpaBleiie’ BOSBpamacTcas
abymxmmu CATCH, Kotopas B 910M cayuae REINHCIAET (PeaKiHio Ha

omnbK» — npocTyio GopMy 2, a BaTeM ¢ ee SHAUEHHEM BAKAHIRBAGT

cBow pabory. (OrmernM, 9To OmMOGKE OPH BHETHCIACHHH e; HANHAA

«pyurnus CATCH yue me ¢I0BUTY, HX MOKET (HOHMATH) TONBKO 00T~

-emoman gyukmaus CATCH, ecimw, Koneuno, Taxkas ecrhb.)

Harmrpusep, crenyiomas §ysrmms:

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

nelicTayeT amajormyno Berpoennoil dymemun REST, opmaxo B TOM
-cayqae, xorfa umcao N mo abcomoTHON BenuumHe NMPeBOCXOTET AIH-
Hy ¢OHCKa L, oma Bmjjaer B KavecTse CBOETD SHANEHHA IyCTOM CIm-
cok (), Torma xak REST curnasmsupyer ob ommbie.

Yacro, jua Toro 9To0L HPABEALEO NPOPEaTHPOBAThH HA OMAOKY,
neobxouM0 mMerh ungopmanmio o6 ommbOxe. Tanue CBelenAs 1o-
3BOMAET MONYIHTE -

Oyuxuna ERR?NF [FRBI“IF]

-3HAYPHNEM 3TOI qu“lmumi ABEgercA cuucok BEma (HOMOII HJ]BI:IP
VM#A), rne HOMOII — momep nociegueit omubkn B mporpaMve (Kask-
TOMY BOBMORHOMY THHY OmmOOK IIOCTABIEH B COOTBETCTBHE HEKOTO-
puii pomep), IWIBBIP — «unoxoe» BhIpaskenme, H3-3a KOTOPOTO BO3-
HUKaa omubka, a IMA — massanme Toif mponegypsl, IPH BHIIOXHSHNH
ROTOPOH Impossuaack ommbKa,

Haupumep, ecan ommbke «apryment — He ugentnduratopy mo-
CTABIeH B COOTBETCTBOE HOMED 4, TO IpH BEMHCIEHAN BHIPaKeHHS

[CATCH [DO [SET X (A)] [ADD1 X]]
[DO [PRINT [ERRINF]] [GO M]]]

Oyner manmeartan cmmcox (4 (A) ADD1) m Gyger ocymectsien me-
Pexop o Merre M,

1.17. Conckn cpoiicTs - =

JoBoabHo uacTo ¢ WACHTH(OHKATODAMHE TPHXOANTCHA CBASHBATE
HeKOTOpYI0 wH(OpMAIN0, KOTOpas XapakrephayeT o0BeKTHI, 00oama-
yeHnble aTHME upenTHduraTopamu, Hampumep, B nmporpammax, ofipa-
BaTEIBAONINX TEKCTH HA €CTECTEEHHOM SABBIKE, MPHXOMIITCA ¢ KAsKmBIM
npaeETROUKATOPOM, DGO3HAYAIONMEM CIOBO ECTECTBEHHOTO ABHIKA, CBS-
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SEIBATH CHOTAKCATCCKIE M COMAHTHIECKNE XAPAKTEPHCTHRE BTOTO
ci0Ba, HANDHMEp: TPaMMAaTHICCKEIl Riace ¢10Ba, PO, OyHIEBIEH-
HOCTH, pojioBoe momartme W T. m. Takme xapaxrepucrnrn ofbrmo sa-
JRIOTCA B BHAC NWAD ¢HABBATNE XAaPAKTEPHCTHKE — JHAYENHE Xapak-
repuermkns, Hampmyep, Ui CHOBAa (CTONH OHM MOTYT OBITE TAKEMI

rpaMMaTHYeCKNil KIace — CYIIeCTBHTeNLH0.,

POJL — MYMCROIL,

OJlyIIeBIenHoCTE — HET,

ponosoe monaTHe — Mebeas
A

Oprann3onaTh XpageHnge Takoii mEdopMamnm B peaNN30BATH C0-
OTBETCTBYION|HE ONEPAIN MOKHO € HOMOIBIO YIKe DPACCMOTDPEHHBIX
namu cpeers gsmRa. Hampmaep, MOMEO IOCTPONTH eMHELLI COHCOK,
B KOTOPOM Uit KaKAOT0 NAeHTHHEATOPA OTBORANTCA OJ{HH DJICMEHT,
IpeACTABAAIONNIT CoGOH CHmCOK, NEPBHII BIEMEHNT KOTOPOTO — CaM
nenTRURATOP, A OCTANLIEE — CBABAHNEIE C HEM XapaKTEPHCTHRN
w mx suamenns. JLIA TAKOrO CHHCKA MOGRHO ompefeants (ymgmum, Ko-
TOPLIE DOBBONAIOT HAXOMUTL 3HAYONNE ].I}-‘}[’ilil)ﬁ' KRPHI{TL‘.]‘}HGTHHH y aa-
pannoro npeaTnpEEaTopa, MEHATL 9T0 BHAUeHHe H T. JL

Opuaxo oprammaanmua HoKofHOT0 CHHCKA M PeANN3ANAA COOTBET-
crpylommx ymeiii — exo xronoTroe 1 ne ouens dddexrasmoe (ma-

“hipEvep, saMena B GONBIIOM CHHECKe KakOro-to HieMenTa ma rayfognx

ypormax Tpefyer BHAUATENLHEX SATPAT BPEMEHN). CpasuiBaTL JKe
TAPAKTEPHCTHRA ¢ BenTRpuEaTOpaMy NPHXOMMTCH BO MHOTAX IPO-
rpammax, ITopToMy B INIOHED BCTPOCH aUNapar Tak HABHBAEMEIX CIi-
CKOB cCBOfCTB, KoTopsil mopnmmaer adderTusHocT: XpaHeNmA H J0-
cTyma ® mopobnoil nudopaammm,

B nipmepeREX NPOrpaMMax paspelmaercA CBASHBATE C KarkJBIM
WAeRTHHIKATOPOM CcRritcok ceolicTé, KOTODHT MpECTaBIgeT cofoit co-'
BOKYIHOCTE céolicrs. Haskgoe CBOMCTBO —0TO mMapa; Haseanue (Un-
durarop) ceoiicTBA W suauenue cpoiictsa. Haspammamm cBOicrs MO-

ryr OLITh TOABKO HACHTH(WIRATOPLL, a anaqcnnmm—moﬁme BHIPAKC-
_jimg, HanpnMep, HasBAHHAMH MOTYT GHITH nnemn@m{ampm IIBET,
BEC, KOOPJIMHATDI, a B3HaTeHHAMI — BHPAKCHHA BEJIBINA, 50,
(2 6 1).

B wammsit MOMeHT ¢ JOHM mienTHHEKATOPOM NpPOrpaMMsl CBf-
BAT0 TOJNLKO KOMETHOE WHCHAO CBORCTB, OJBAKO MO0 CYNTATL, TTO
¥ l[J'.I'.U]ITIHI)]IH{I.'I'Dpa eCTh cnm’icma (V] JIIE’JGIJMI( HazBanHaAMA, ,ut‘a']tl B TOM,

| 470 B ABMKE UPHIATO CUGAYIOMEe COINAMICHNIE: OTCYICTBHE CBOHOTBA
DRBHBAIIEATHO HAJINYNIO DTOTO cBoiicrsa co smavenmem (). B wacrmo-
CTH, JUIA YHIITOMCHMSA CBOHCTBA AOCTATOMHO 7aTh eMy sHawenme ().

Jlag paGoTsl €O CHUCKAMH CBOHCTB B ABHIKE NMETCA PAJL BCTPO-
enmux Qymsnuir. [Tpr nx onmcamnn, a Takke B AanbHefimes mamome-
mEum Mer OyfeM TOAB30BATHCA caefyomumn ofosmavennaMmu: depes
ind Gynem ofosEauaTh mpoeryio opMy, BHATEHHEM KOTODOH ROMMeH
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Ouin mxentadmiarop (ofosmawaeseiit IND), mrparmomymik poNL EABBA-
HIlIL CBOHCTRA, & Yepes v — mpocTyl (OpMY ¢ H0GEIM SmaveEmeM, 060~
sHagaeMEM V ®m HCDONRBYEMEIM B KaWeCTBE aHAaYeHHA CBONCTRA.

Aus BajlannA HATATBHOTO CHmCKA CBOfcTS WAemTH(pHKATOpa MIM
NONHOH SaMEHEl er0 MPEMRHer0 CIICKA CBONCTE HA HOBEIE HWOMONE-
ayerea

®yusuna PLIST:  [PLIST i 1], SUBR.

d@avenineM BTOpore aprymenta atoit (ymrmmm mommen GHTH CUHCOK
sujia (INDy Vy IND; V, ... IND, V}), k=0, rge IND; — njentn-
gmxatoprr, a V¢~ mofne supamenns. Oymgmms PLIST YHEUTOIKAST
TPEe;RHAI- CNHCOK cBOfCTE WAemruduxaTopa I, Asasomeroca smave-
HiIeM IePBOr0 APIyMeHTa, W CBASRIBACT ¢ HAenTndmRATOPOM k HOBHIX
csoiics ¢ maasammamn IND; n amavemmamn Vi Buavenme (ymrmmn
PaBHO BHATCHNIO €0 BTOPOTO APryMeHTa.
Hampawmep, nocae Beramcienms

[PLIST HEAD ()]

y naentadnraropa HEAD me ocramercs mm ogmoro CBOHCTRA, a TOC-
Jie BEITHCACHHA

[PLIST ATOM (POJ ®VHKITNS KIIACC SUBR
YHCJIOAPT 4 THIIAPT (JIIOBOE BHIPAIKEHIE))]

¢ npentndararopon ATOM Gyjger cBaAsamo "eTepe CBOKCTBA: OFHO —
¢ maspanmeM POJl m smawemmem OYHKIIUA, ppyroe—c masnamm-
ex HITACC u smavwemnem SUBR, mperbe — ¢ massammem UHCJIOAPT
n sHavtenneM 1, werBeproe — ¢ massammem THIIAPT n amawermmenm
(JIIOBOE BEIPAJKEHUE).

HlocTyn %o BeeMmy cmmexy cpoficts mjentnduraTopa WM K ero
OT/lebHEIM CBOcTRAM olecmeunnaer

~

®ynxnua GET: [GET i ind?], SUBR.

Ecan BTOporo aprymenta Her, TO B KaueoTBe CBOErO Jmawenms (yms-
LA BLIIAET Bech cHmcork cpoiicrn mpentndmraropa I » Buge cmucka
(INDs Vy ... IND, Vi), k= 0. Tlpu arom csoiicTsa co 3HaveHNEM
() B pamnsii cnmcok He BEIOTAOTCA, A& TOPAAOK DPACIONOMKEHNA
CBOIfCTB TpomsBojien. B Tom ciyuae, KOrjia sajamm ofa aprymenta,
(iynxnug BE7laeT SHAYENEEe TOARKO OHOIO CEOFCTRA — ¢ HA3BATHMEM
IND; » wacrmoctn, Gyger BujiaEo (), ecim cBoiicTBa ¢ TakEM HA3-
BAHWEM HET,

Ecxn, mampmmep, sgentnmrarop ATOM ofmagaer yrasammasmim
BHINE CBOBCTBAMH, TO

66

\ET ATOM] - (THIAPT (JOGOE BBIPAIREHN
' [FETE.TIACG gmrm PO OYHRI[MS YHCTOAPT 1)
[GET ATOM KIACC] — SUBR
[GET ATOM THHPE3] — ()

Jlns UBMeHeHNA 3EAYEHNA Kaxoro-gu0yAb OHOr0 CBOUCTEA HJeH-

epnKaTopa OPUMEHACTCHA
®yngnua PUT:  [PUT i ind v], SUBR.

Ora Qynsnaas 3aMeHfeT B CIICKE cnui‘mfr_n npearaduratopa I mpem-
gee pmavenine csoiicrsa ¢ massammes IND ma imnun smavedine, KOTO-
pEIM ABAAETCHA BEHPATKEHNe V. Ecim Taxoro csoficrea e Onuto, 7o OHO
pobaBuAercd, a eclm V —pro mycroit comcok (), TO AAHHOE CBOHOTBO
VHETTOMRASTCH, SHAYEHHE ¢yaxmun pasao V. R

HanpuMep, OpH YKA3AHEHX BHINE CBOMCTBAX apenTEERATOPA
ATOM nociie BEMMHECIEHEA

[DO [PUT ATOM POJi COTIOCTABHTEIB]
[PUT ATOM KJACC ()]
[PUT ATOM YHCIIOAPT 0]
[PUT ATOM THOAPT ()]]

l 3 HCTRA; OHO —
uapenTaduraropa ATOM oxaikerca -wmjxo‘nnn CBO
:naaaamiem POJ| u gnauenuen COIIOCTABHTEID, a xpyroe — ¢ #a-
gpanues YUCJIOAPT 1 snavennen 0,

1.1 peofpasoBaHNe THIOB JIAHHBIX

Jlo oMX HOp MEl CIHTANM, UTO ATOMAPHHS pEIpAKeHnA ABAANTCA
HeeANMEIME KOHCTPyRnuAME. Jlns GoNBIIMECTBA 3aJ1a¥ TAKAA TOYKA
spenis Hambolee ecTecTBeHHAa ¥ YA0LHL Opmaxo B HeKOTOPHIX CIyda-
A% BLIFOJHO BCe ke PACCMATPUBATE DTH KOHCTPYKIHH KAK COCTABHBIE.
TosToMy B HSHK BCTPOCH PAR (yEKIjNE, KOTOpHE He CIHTAIOT ATO-
Mapible BHIDAMKEHNA HEeNHMEIME 00BeRTAME W KOTOphie HOBBOIAKT
npeolpa3oBaTh Of{EH ATOMAPHLIG BRIDUKEHHA B ApyrAe.

®ynsmua ATL: [ATL {], SUBR.

Ora Qysknua pasGusaer mAeHTHPEKATOP, ABIAMMHCA SHAYCHEEM
¢¢ apryMeHTa, Ha OT/leAbHEIe CHMBOJIBL, U3 KOTOPHIX COCTONT HEYATHOE
HamMeHOBaHUHEe HJ],GIITI:I.@III{&TOPR, H npeppamaer uUxX B O HOCTIMBOI b~
HEE ATOMLE HERQPH — B IeNLIe TNCAA, OCTANLHBIE CHMBOIL — B HJEH-
pughuraTopsl. L-concoK H3 9THX  ATOMOB OU'BARIALTCA 2HAUCHEEM
dyarmgnn. Hampamep:

[ATL CJIOBOM] —~ (CJ 0O BOM)

[ATL B5+C] = (B54+C.)

g - 87




Oysxnna ATL monesma, mampmmep, B mporpamuax, ofpabaTrina-
IIMAX TEKCTHl HA eCTeCTBeHHOM f3biKe, B aTHX Hporpammax mpmuxo-
AHTCA OOPeNeNATh, B KaKOM DaJe/de B YHCIe  BXOQHT .B HCXOJHEIR
TeKCT KajKloe CyIecTBHTENBHOE, Hpmiaaratenkunoe m T, m. Ecam 0u
HleRTHIRATODH, OPe[CTABIIIONAS OTH Cioka, HeTnss GEITo pasjie-
JIHTE HA COCTABIANIOHE HX G)’T(Bﬁl, TOrAa B nmporpaMMe Opunomioch Ont
XpanuTe IIID]’)MI-T RAFAOT0 ClloBa BO Beex Oajesmax e/ IHCTReHHOrD o
muoitecTRennoro wicen. Mynxmus me ATL mosnonser nmpecbpasonk-
BaTh A000e CAOBO-NAEHTIHPHKATOD B CHHCOR H3 ero OyKB, KOTOPEHT
yike MOKHO QHAIMBAPOBATH (HANDHMED, HAXOANTH OCHOBY M OKOHYA-
Hne C.’IUBII] CpecTBaMHl MA3EIRA, HL}3TD!{}Y B npo’rpauue MOJRHO Xpa-
HUTH TONLKO OCHOBEL CNOB 1 o0mylo jgus Beex cios rabamry
OKOHYAHMIL

Ecrn dynrnua ATL monesma UpH aHalu3e CI0B, TO CIeyIOmasn
(ynKuna monesHEa DpH HX CHETESe, HANDIMED HpPH COCUHEHHT OCHO-
BLl CAOBA € OROHTaAHIEM.

@ynemua LTA: [LTA 1], SUBR.

SHAYEHNEM apPryMenTa Aoisken OuiTh HOOYCTOll CHNCOK, DACMEHTAMH
KOTOPOTO ABAAIOTCH aToMil, MyARNAA ¢CRICHBACTS 3T ATOMH B OfHH
npenru@uraTop, KOTOPEE OHA W BHIaeT Kak CBOE BHATCHEE,
ITpumepni:

[LTA (CJT OB O M)] - CIOBOM
[LTA (CTIOB OM)] - CJIOBOM
[LTA (—52 A T)] — —52Ax7
[LTA (» X 1)] — #Xi

[LTA (5 679)] — 56.79000

(3aMenanme: y pemiecTBeNHLIX 9HCEN YUMTHIBABTCHA CTOMGKO mMidp 8
#pobHOl TacTH, CKONEKO WX B TERYIIHIT MOMEHT BLIBOAHTCA HA Ie-
qaTh —ca. § 1.45).
Moguepruem, wro suavenmmem @ymsnmm LTA pcerfa annaseres
uieHTHOHKATODP, MajKe ECHN OH BHEITHe HMEeT BIJf BANPEIIEHHOTO
aToMa (Kar B TpeTbeM NIpHMepe BEINIE) WAH NMOXOK HA JPYrHE THIILI
BEIpaiennil (Kak B mOCAeUEX JIBYX DpHMepax).
Paccmorpam opmo w3 BosmomHEMX mpusmemenuii fymrmmm LTA.
B mexoropmx mporpasMamax BOBHHKAaeT MOTPeGHOCTH BO (BHYTPEHHHXM
HASBAHNAX JUIA HX OOLEKTOB, UDPHYEM SapaHee KOAPTECTBO TAKNX
HMEH HEH3BeCTHO, TAK UT0 BaNACTH HX cpasy Heabss. Bo mmormx mep-
CHAX SAJBIKA JHCH B HOJODHEIX CHTYANHAX NPEIJIaraerTcsa BCTPOSHHAN
dynxiua GENSYM, xoropas npm Kasjioam ofpamennn K meil Bhgaer
B KAYecTBE CBOErO 3HAYEHHA HEKOTOPHIUI HOBLIL muenTH(UEATOP, 0T-
JUMHLIE 0T BeeéX OCTaALHEIX 1|,r|,cnTmlmlca‘rl)pon nporpaMmel, B nione-
pe Tawoit meTpoemwmoir (lyEKUME HeT, HO OHA JETKO OHpeelNsieTcs ¢
momompio gynxnun LTA, Jlas 0Tor0 MOMGHO, HAIPHMED, BBECTH KOH-
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eranry ¢ nMenem NGENSYM, pmats eft mavansmoe smavenmme 0 m 3a-
TeM OHpEeienTh (pyasonwo GENSYM caenyiomums ofpasom:

[DEFINE GENSYM (LAMBDA ()
[DO [CSET NGENSYM [+ :NGENSYM 4]]
[LTA (:NGENSYM #)]1)]

Obpamenue ® oroil ymknun mieer suy [GENSYM]. Ipn mepsom
rﬁl‘l.’]mf‘nlili lllj'[llillllﬂ BLIJIAET B KaYeCcTBE CROSPO BHAYEHAA NICHTH-
gurarop 1%, upu BTOPOM — npenTR@uEATOp 2%, P COPOR MATOM —
454 m T. I

Caeayonyme e ymemum mpeofpasylT MIKATsl B LeJdble ImCIA
u #aobopor.

Oynrngua STN:  [STN s], SUBR.

Ora (ynxnua mpeofpasyer mranylS, /paccMaTpHBaEMYI0 KaK BammCh
EdI0r0 TiHeaa B BOCBMEpHYHON CHCTEME, B COOTDETCTBYIONee AecsATHT-
noe neaoe gucao, Hanpumep:

[STN «21] —» 17

Qynenua NTS: [NTS »], SUBR.
dBpavenneM APryMenTa JamHoil (yHRIEN KOMKHEO OHITH HEOTPHNATENE-

Hoe neaoe wmcao. Omo mpeofpasyeTcd B IIKaly, OPEACTABISIONIYIO
BAINICH TOIO 9mCHIa B BochMepmuioil cucreme, Hampuyep:

[NTS 17] —~ «2t

C momompnio caepyiomeir nerpoennoit (DYNRINE MOREO HBMENATE
BHelmane CKOﬁKII y JMO0HX CHHCKOB, MOJKNO 3AMCHATL B nﬁpﬂllmmmx
K HepeMennbnM ofnn opednkes na jipyrae, Boobmie oTdpackinarh mpe-
(huKest mim upEcoeMAATE NPedHRCH K HMEHAM ICDPEMEINEHX,

Oyuenpx ETE: [ETE ¢, e;], SUBR.

Buavenmmar 060HX APryMenTor 9TON (PYHKINE JOLKIN 6T ORHO-
BpeMenno Aub0 CHECKN, Jn00 HAeETHPHRATOPL B/uiu ofpamenus K
nepeMeHnHbIM, B HOepBOM Cliyuae 3HaTEHHEM LI.IYHKII,H}I ABIAETCA CII-
COK, COCTABNCHEEI I3 2ieMenTos cumeka FEy, mo mMeromuil crobRm
cmucka Ep 1. €. y cumcka E; cxo0km saMemsiorcs Ha ckoOkm cmme-
Ka E». Bo spopom cayuae mpeduke Bupaskenia Fy samensercs ma mpe-
(e moipaskenna Bz, Boaee T09HO, B KAYECTBe CBOETO sHavenua yni-
I BLIjaeT o0pamenne K NePeMenHOMH, COCTARICHHOE N3 MMENN, Baf-
Tor0 m3 E;, u npefuxca, BaaToro ms E» (upentadukaropnr sgech
YCAOBHO PACCMATPHBAKTCA Kak OOPAMEHNS K HMEPEMEHHEIM C NYCTHIM
npedmrcos). Ipumepsi:

[ETE (A (B C)) [QUOTE ¢>]] — (A (BC)>
[ETE [QUOTE #X] [QUOTE LA]] - IX
[ETE [QUOTE X] A] - X

[ETE X [QUOTE :A]] - :X




!

.

Ormernw, wro (ynrnma ETE ocymecTsigeT 9mCTO CHETARCHTE-
cKoe mpenbpasopanue, H09TOMY He Tpebyeres, wrolu mepemennie, of-
PAIeEAA K KOTOPLIM YKasaHK B KA4YecTBe APryMeHToB, Onam ommca-
HbLI B DpOrpamMme.

@ymxnua ETE, xax mpasmio, npaMessercA TOTJa, KOrfia BO Bpe-
MA BREIIOJHEHWA nporpaM'MH BAIO IIDC'FPD]ITL HJII)IICI]BRI{B BRIpAAIEHN,
xoropure sarem GyayT Berumcuenn ¢ nomomuio ynxnms EVAL. Bnecs
00KYHO BOSHEKAET Takas mpobaeMa: KAK, UMesd WMA HEKOTopoil me-
pemennoii, nocrponth ofipamenie K Heil ¢ WeKOTOPHIM mpeduRCOM?
Oynrmna LTA B gannof curyanii #e DOMOMKET, TAK KAk B POAYILTATE

( BRIMACTEHNA, ckameM, Bmpamenna [LTA (. X)] moaygaerca Komcr-
. Pysgua X, KOTopajg BHEUIfe NOX0/KA ia .-lepeMeNEYo, HO KOTOpad
\e10 He ABasercA. A Bor (hymxnus ETE afeck Kax pas # DpPUTOIUTCA:

[ETE X [QUOTE €]] — X

npHYeM BhIpaRenpe X ﬂ.l’.‘ﬁl"I'BHTl’-J]LED ABJNASTCHA .*H(!pl?.\l[!'ﬁﬂ{)ﬁ.
1.19. Tlpumep uporpammu

Paccmorpum safauy npeolpasoBaBuf BHPAMEHHIl ASLIKA AHCH B
9RBUBANEHTHLIC IIOHEPCKHE BLIDANCHEA ¢ HOCHEAYION[EM UX BLITHC-
nemmey, Hanpmmep, aucnosckoe BEpaskenie

(SEXPR MEMBER (LAMBDA (A L)
(COND ((EQ L ()) NIL)
((EQ A (CAR L)) T)
(T (MEMBER A (CDR L))))))

flodxEo OHTH IPeolpasoBaHo B INIPHEPCKOE BHIPAIKEHIE

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

KOTOpOe H CAEAYeT BLITHCANTE.

Jlnsa TWPOCTOTHI MEI OrpamuuEMed «GasosmiM» amcmoM m Gyjem
TPEANONATATE, UTO JNCHOBCKAE BRIDAFKEHHA Bamucamsl 0es omubox,
uTO TOYENHEIE BELPAYREHNUA AHCIA He HMCHONBSYITCA i UT0 BCTPOCHHKIE
AHCIOBCKIe (DYHRKIIN HEPCONPENeAsTh HEAb3IL.

Hpnte nepewnciaensl npasnia HpecOpasoBanna JOMYCKAGMBIX HA-
MH JHCHOBCKHYX BLIPARCHIIL (ciepa) B 9KBHBAJCHTHEIE IADHEPCKHS

o
BLIDAKEHUA; B DTHX Opapinsax x 0008HAYAET WDOCTYIO MADHEPCRYR
A7

(.IJOPM}" IRENBANCHTHYIO JANCIOBCKOMY BRIPAMREHHK Z, A  — CErMeHT-
HELl Bapnant 1ol dopael
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yuecad —»  HlCa0

NIL, () = ()

b e e 4
dpyeue udenTufiuraropsl -  ~MEPeMENHbLIE
(QUOTE z) — =z W

(CAR z) = [1 2] o

(CDR z) — [REST 17]

(CONS z §) - (=) 4

(ATOM z) — [Q’l:EJM z]

(EQzy) — [EQ=z4]

(COND (p: &) ... (px er)) —
— [COND (p1 &) «-- (Px &n)]

(SEXPR f (LAMBDA (vy v2 ... Un} €)) — 2
— [DEFINE { (LAMBDA (01 v2... Us) €)]

(f @y as ... gy — [’f_.:'a, ’v;:: P 'E""

((LAMBDA (vy vz ... Ux) €) 01 82 ... Gn) =
— [DO [DEFINE f (LAMBDA (v vz ...

[f @i @z ... @u]]

OTHOCHTALHO MOCAGTHErD ITPABNIa npcnﬁpﬂ.’)onannﬁ caenyer cpe-
farh 3aMevanme. B ameme mpm ofpameHun K (hyBRImUT paspemaercs
BMEBCTO ee WMEHW 3aTITCHIBATH OINpeNesioniee: BRpAMEANe oT0k QyHR-
mimn. B maomepe Tax JlelaTh HeJLad, MOATOMY HOZ00HOe XHCHOBCKOE
ofpamenne 3aMemsieTCs HA JBA JICHCTRBNA — HA ONpE[leHHEe pynn-
IHI ¢ ZIABOHIM OIPEeaaionuM BEPURCHALM W ¢ KakuM-Bu0yAb HMe-
HEM ¥ Ha Hocjaefylomee obpamenne K 9ToH (YHKINE 110 MMEHH.

Viasagare mpapguia npeoGpazosampus MHl KIAJeM B OCHOBY cxe-
AyIomel mIsHePCKoil IporpaMMEel, KOTOpasg pemaer mocTaBjeHHEylo 3a-
aaty:

U::) -;)I

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

([EQ .L ()] ())
(T [COMPLIST .L])1)]

91a Qysrnua ocymecTsiaeT upeodpasoBamiie ORHONO AHCHOBCKOTO
mhipamenun L: ccanm L— aroMm, torga ® L mpoMmeraerca (QyHKnua
COMPATOM, ecan L — menyeroii cumcox, To TpEMenAeTcs (yHKIA
COMPLIST, a ecim L — mycToit cnmeox, Torja SREMBANCHTHOR INRHED-
CIKOe BLIDAJKEHHE ONPE/IeATeTcs Cpasy. T

[DEFINE COMPATOM (LAMBDA (A)
[COND ([NUM .A] .A)
([EQ .A T] T)
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([EQ .A NIL] ())
(T [ETE .A [QUOTE C]])I)]

Dynrnus COMPATOM npeolpasyer anCHOBCKHE ATOMB B DKBH-
BaJeHTHEIC IUIDHEPCKHE BLIDAHiOHUA: wiciaa m atoM T He MemgoTCH,
atoM NIL, xoTopmii B JHCIe DKBHBANENTEH IyCTOMY CHOHCKY, Ipeob-
pasyeres B (), a Bee OCTANLILIE ATOME (B JUICHE DTO HMepeMEHHLIE)
ipeolpasyorea B MWIDHEPCKNe ~TepeMennLLe,

[DEFINE COMPLIST (LAMBDA (L) [PROG (F)
[FIN F L]
[COND ([EQ .F QUOTE] [1 .L])
([EQ .F CAR]
[FORM [1 [COMP [1 .L]]]])
(IEQ .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 1] [2 .L]])
([LIST .F] [COMPLAMEBDA .F .L])
(T [FORM [F (COMPARGS .L)]])]1])]

Qynrnna COMPLIST npcuﬁpmym HENyCTRle CHOHUCKH, ROTOPHIe
mpefictasaaoT  cofoit  ofpamenma  ®  amCHOBCHIM yrrmsm,
COMPLIST mmiiensier Bee ocofnie caygan npeoGpasoBaAHNA I IS HAX
muGo cama, amG0 ¢ HOMOMBIO APYIUX (hymmmmit OPOTPAMMEL CTPONT
IKBHBANCHTHRIE LIDHepoxne Buipamenns. Ilocaefsas xiaysa ycxos-
HOTO BHIPA;KeHHA COOTBETCTRYCT o0meMy CiIy4an upeobpasoBamms,
OPI ROTOPOM HMA AMCNOBOROI (YHKNEE He MeHACTCA, a HoCHELOBa-
TEALHOCTE €8 APIyMEHTOB SAMCHACTCA HA MOCAENOBATEIABHOCTD DN~
BaTeHTHLIX IJOHePCKUX BHpaskeEwi. Tax mpeoBpasyiorcs oﬁpnmeannf‘

K JIICHOBCKUM BCTPOeHHEIM (hymrmmam ATOM m EQ, a rtamme obpa-~

MERAA KO BCEM ONPefenseMEM (yIKITHAM.
TlpeoGpasopanme cIcKa H3 JNHCHOBCKNX BHPAMEHNH B CIHCOR

H3 COOTBETCTBYIOIIHX IMIDHEPCKUX BHIPAKEHHH OCyImMecTniaferca (ynk-
nueii COMPARGS:

[DEFINE COMPARGS (LAMBDA (L) [COND
([EMPTY .L] ())
(T ([cOMP [{ .L]]
(COMPARGS [REST 1 LI

Crepyiomue wernipe (hyHRmmm mamelt mporpamMMmr OCYIIECTBIA-
10T TPAHCIINUID KOHKPETHEX JNCHOBCKEX (BymERmuiL,
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[DEFINE COMPCONS (LAMBDA (A1 A2) [DO
[SET A1l [COMP .A1]]
[SET A2 [COMP .A2]] i
[COND ([VAR. .A2]
(.A1 [ETE .A2 [QUOTE LC]]))
([LISTP .A2]
(A1 [ETE A2 [QUOTE ¢ >]1))
([LIST .A2] (A1 LA2))ID)]

9ra Qyuruma npeobpasyer obpamenne K jucnoneroi Gynxmme CONS.
COMPCONS mpessae BCero HOMYTAeT TADHepCkHe DEBHBaNeHTH Al o
A2 oboux aprymenrtoB ¢ymrmum CONS, a sareM cTpoHT L-cIECOK,
HepBLil 9JMeMenT KoToporo — 9ro Al, a Bropoii (mau ocTaabHEIE) LO-
nyuaerca Tak. Ecaum A2 — aTo -lepeMeHEAA WIH IpocToe obpamenie
k Qyaxgum, T0 B L-CIMCOR BCTABIAETCA CErMEHTHEIR BAPHANT BTOTO
obpamennsa, Eeanm sme A2 sSBAfercs CIICKOM B KPYrAWX cxodkax, To
B L-CINCOR BCTABAAIOTC CPAsy Bee DACMENTHL clHcka A2, 7. e. pe-
syabptar Biumeaenug Jurcnoscroff dynwmmn CONS spech BBIHCHIBA-
ercsl sgeHo. BosMoskeH eme OAHD BapHanT, Korja A2 asigercda aro-
soy (manpumep, wneaom wam T). B raxom cayvae B mmcéme obpasyer-
¢fl TOUEYHOE BHpPA;EHHE, HO HOCKONBKY MBI HX He pACCMAaTpPHBAEM,
TO JIAHHELI BAPHANT HTHOPHPYETCH.

[DEFINE COMPCOND (LAMBDA (L) [PROG ((CL ()))
[LOOP E .L [SET CL (1.CL [COMPARGS .E])]]
[FORM [COND L.CL]]])]

Oyminma COMPCOND tpamcimpyer JIMCHOBCKHE YCHOBHEIE BHIpaske-
Hid, 7. e. obpamenns 1 gynrmma COND.
[DEFINE COMPDEFUN (LAMBDA (F D)
[FORM [DEFINE .F
(LAMBDA [2 .D] [COMP [3 .D]1])I11)]

Oynxnus COMPDEFUN npeofpasyer ofpamenne K JAHCHOBCKOIL
(pyrkmun SEXPR, xoropas ompefieiser HOBYIO (DYHKIHIO ¢ WMEHEM
F n ompegemsmomum pmpamennem D, B coorsercrayiomee oOpamenne
¥ masneperoit Gyarun DEFINE.
W, maxonen, caepyoman GyHROEA TPANCIHDYLET AMCIOBCKIT CITH-
COK, HEPBLIM 2JNeMEeHTOM HoTOporo masigerca LAMBDA-puipamkenme:
[DEFINE COMPLAMBDA (LAMBDA (D A) [PROG {l")
[SET F [GENSYM]]
[FORM [DO [COMPDEFUN .F .D]
[FORM [F (COMPARGS .A>]1]111)]

B oroit (hymkiun menonnsyerca ofpamenne K ysrnon GENSYM
(ca. § 1.18), ®oTOpasm UOCTABNACT» HEKOTOPO® HMS Jyis hynrnun
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¢ safiaEEEIM ompefensiommM suipamennem. IMocwonrry GENSYM me
OTHOCHTCA K 9HCHY BCTPOeHHLIX (PYHKNNE miIdHepa, 0HA TAKMKE HOMK-

aa OEITH OUECAHA B HAIIEH DpOrpaMie;

[CSET NGENSYM 0]
[DEFINE GENSYM (LAMBDA ()
[DO [CSET NGENSYM [+ :NGENSYM 1]]
[LTA (:NGENSYM )]1)]

Wrag, Mu oupejedmin Bee Heobxopmysre (yFRmaN, ¢ TOMOMBI0

KOTOPHIX OCYHIECTBIAETCA TPAHCHANNA ORHOTO JIHCHOBCKOTO BEIPAIRE-
anafA. Ecom MBI XOTHM OTPARHCANDOBATH HelAyi0 JHCHOBCKYID IPOrpaM-
My (mOCTemoBATCALHOCTE BHIPAKEHN), PACHOJNOMEHHYI B HEKOTODOM
paitie FILE, m XOTHM BLITHCINTE €e ¢ paclevaTHoll pesyILTATOB HA
ALIY, 1o B HAmy OpOrpaMMy clelyeT BRIIOYHATEH ONpefeleHue eIme
OfEOl, ocHOBHON dyHKINH; |

[DEFINE COMPILE (LAMBDA (FILE) [PROG (L)
[OPEN .FILE GET] [ACTIVE .FILE GET]
[ACTIVE PAPER P‘U’l‘]

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

TMocneEAM BEpA;KeRHeM Hamell UIDHEPCKOH MPOrpAMMEL JIONFKHO
iuTe ofpamenwe ® (yugmmun COMPILE, aprymentoM Ius KOTOpOl
viasuipaercs mma daiina (cxasiem, JIMCII), B KOTOpPOM pEANLHO BAE-
{HCAHA JHCHOBCKAM IPOTPAMMA;

[COMPILE JIHICII]
Burqucnenue 9T0ro0 BREIDAHEHNA H BHIJOBET BRIDOJHEHHE ONHCAH-

110fi BHIIG IUIDHEPCKOH IPOrpAMMEL, T. €. TPAHCIANHI H CIeT JHCHOB<
CKOM HPOTPAMMEL,

TIABA 2
OBPAS3IIBI

2.1. OcnoBunie moRATHA

ObpaboTka MAHABIX TofpasyMenaeT, RAX IIPABEAO, AHANNE BINX
MANHLIX H HX npeoGpasopanne, ¥ 10 B Apyros B MIOHEPE MOMHO OCY-
HeCTRIATL ¢ HoMONBIo (yHRINi, pAcCMOTPeNHLIX B TIpejIsIAyIe it
rrape. Qpuano JUiA OPORSNANNST AHAANUZA NMAHELIX B fA3LIKE 6CThH Gomee
yiobuoe cpeicTso — oGpaayui. JlOCTOHHCTBOM ofpasmop ARIASTCA TO,
wro omn B Doxee maraaamoii m Gomee maxommamoii dopme, wem Qymi-
I, ONUCHIBAIT mpaBmiaa apmamnsa. TloaTomy DporpaMmel, B KOTOPHIX
HCHOAL3YIOTCA 00pasmyl, Moiyualorea Gomee TMPOCTHIMEH M KOMIAKT-
HEIME, oM IPOTPAMMEL, B KOTODEIX MCHONBBYIOTCA TONBKO CyERIHIL.

Cumraxcnyeckn ofpasen — 9T0 NAdHEPCKOe BHIpaRemme, & cOfep-
JRATEABIO @r0 MOFGHO PACCMATDWBATL Kax maGuom, xoropaii rax G
HAKTARHBAETCH WA ANAIMIAPYEMOe BHIPAJKONHO, 9T00H ONPefelHTh,
uMeeT NH OHO TpefyeMywl CTpyRTypy. IIpomeec Taxoro HANOMKERNI
nasKIBaeTeA conocrasaenuerm ofpasna ¢ BupwEenneM. BosMoiKHE fiBa
HCXOa COMOCTABNEHIA: ydava U neydaxa. Comocrapienne YAATHO,
ecIn  AaEAANANpYeMOe BEpaskense mMmeeT TpelyeMylo CTDYKTYDY;
B ATOM cAyYae TFOBOPAT, 4T0 O0pasen H BHDA/KeHHAE COOTEETCTEYIOT
APYT Apyry. B mpormBHOM CJayUde COIOCTABIENNe HeyIadno, BhIpaste-
Hie me COOTBETCTRYeT 0fpasmy.

Tlpe conmocraRienmu 00Gpasya ¢ BHIPAHCHHEM BOSMOMKHEL T0GOT-
meie p@erTH: HEKOTOPHM NepeMenHLIM H3 0Gpasma moryT ObiTh
npucsoenst nomwe spavennsa. lle tpeGyercs, wrofm ofpasenm moa-
HOCTHIO ONPOJIeNAN CTPYKTYPY aHanmsupyemoro smpaskenus. Ofpasem
MOGRET HAKNABIBATL OTPARNYEHHA TOJLKO HA HEROTODhIE YMACTH BRIpa-
JRenid, Apyroe e (parMentsl BEpasKeHma MOTYT OniTh TPOM3BONL-
HEIME. B T0 e Bpems Ouens uACTO HeoOXOANMO BHATH KOEKPETHRI
BEA TAakAx ¢parmentoB, [[Na 8TOTO B COOTDETCTRYION[AE MOSHIHEA
ofipaAsna BOTABMAIOTCA TepeMenmnle, HOTOPEAM IIPH  COMOCTARTENNN
m OyAyr NpHECBOEHE] HETepecylomye HAc (PArMenTH BLIPAYKeHHA.
Takum 06pasoM, ¢ HOMOMBI 00pasmos MOMHO He TOALKO yOeamThCH,




UT0  ANAINMIMPYEMOe BLIDAKEHNE MMEET ONpeflelleHHyI0 CTPYRTYDY,
HO H y3HATH 3apaHee HEH3BECTHLIG €I0 TACTIL
Ofpasnb menarcs ma npocrvie B ceementnsie. IIpooTHie ol pasnsr

BCEIZIa CONOCTABISIOTCA C ONHEM BhipaskenmeM. K rakmm ofpasmam
OTHOCATCH:

— ATOMEI;

— IpocTsie OGP K KOHCTANTAM W TeDeMeHHEIM;

— 1pocTeie ofpamenna K QymRmmaN;

— L-comern, 21eMeATAME KOTODHIX SBIAIOTCH (mobs1e) ofpaarisy;

poCTHIe DUPH.II[EBHH H nponenypaM, BASKBAEMEIM CONOCTARN-
TeJsIMIL

Cernentisie 00pasnsr Beerja CONOCTABIAIOICA C NOCHEOBATON:-
HOCTAMHE BHIpaskennit (cermenTamm). CaMmocToATelNbHO oTH ofipasn
HE MCHONRIYIOTCA H MOTYT BCTPEYATHCA JMIIL KAK DAEMEHTH ofpas-
IOB-CHNCKOB WIA KAaK apryMents! (YHEROHE W COTOCTABHTENGIL.
K cermentanig obpasmam otmocates:

— CerMenTHEe OOPAMEHNs K KOHCTANTAM M TePOMOHHEIM;

— CerMentusie ofpaments K QymKmuam;

— CerMenTmLie 0OpAmienus K CONOCTABHTOIMM. 2

Hurakue jpyrne INMHepCKNe BHpPAKeHHS HCHOMB3OBATE T Kave-
cTio 06pasuos neanss.

B pamwmeiimen mer Gygem oGosmauarn ofpasmsr uepes pat (moaz-
MOJRIO, ¢ MAOfieRcaMm: patly, paty m T. m.) W GyjieM, ecim He CKA3AHO
npoe, mof «o0pasnoM» MOHEMATL ¢IPOcTOil obpasemy.

Comnocrarienne ofpasma ¢ BHPUKEHTEM OCYI{eCTBIACT

QOynxmua IS: [IS pat e], FSUBR.

Croii mepsstii apryment — mpocToii ofpasent pat — diymsnma IS mel
phinIcier. O@a  BLIUACHAET TONBKO BTOPOfi ApryMemT — mpocryio
dopMy e, smavemnesM KOTODOH MOMET ObITh M0GOR peIpasKenme. Jam-
Ioe BEIpaikenue 1 conocrapisgerca ¢ obpasmom pat, Ecam comocras-

acume ypauno, gyuknua pepaGarsisaer smavemme (T, HeyJayHo —
smavenue ().

2.2. TIpocrsie oGpasmsr

B arom maparpade onmesiBaoTes IpaBmia comocTaBIeHms npoe-
THIX 00pasioB BCeX THIOB, KPOME OGDABHOB- CONOCTABATENeIl, KOTOPLIe
OyyT paccMoTpensr moazse,

Ofpasmay-aromam  coOTBETCTBYIOT TOALKO DABHEI® 1M  ATOMEL
ITooromy

[1S ILJI9HEP IINEHIP] — ()

[1S5[+23]] - T

Ecam » xawecrse ofpasma yxasamo mpoeroe ofipamente ® (pysx-
IHin, TO BHYHCAAETCH 3HAReHHe (JYHKNNE, W OHO CPABHHBAGTCA C CO-
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HOCTARMSIOMEIM BEIDAskenmeM. B ciyuae paBeHCTBA COMOCTABICHMO
ynauno, nEage — meyfawno. Hanpmiep:

[1S [ATL CE3AM] (CEB3 AM)] - T
[1S [+231500 — ()

Ofpasiy, SBASOMeMYCs TpoCTHM oOpamienmmeM K KONCTamTe,
COOTRETCTBYET TONLKO BHIPasteHMe, PABHOS BHAYEHIIO KOTCTAHTHL
Iyerh, K OPHMEpy, KOHCTAHTA PI mveer smavenme 344159, Torma

[IS sPI 344159] - T
[1S:PI (A)] = ()

Ecim B KawectBe 00pasna yKasaHma .-TepeMeHHAA W 3Ta Tmepe-
MOHFAS FMEET BHAUEHNE, TO TAKOMY OOPABNY COOTEETCTBYET TOMBKO
pHIpasKenne, COBMAMAIONIee © TEKYNHM SHATEHHEM mepemennoir, Ha-
npuMep:

[DO [SETX (AB)] ISX (AB)]] - T

[DO [SET A %20] [IS.A 16]] — ()

Bo Boex paccMOTPeHIBIX BEHINIE CAyUIagx CONOCTaBJIenie (daxrnue-
CKH CBOJIJIOCH K HPOBepke HA PaBeHerpo. D chepylomux jke- NByX
CAYMAAX CONOCTABICHIE CBOTCH € npucBaNBaHL mnepemuuuu 10-
NLIX SHAYMHIL 0 4

Ecmr B wauectse ofpasna ykasama -TIePeMENTAs I 9T TepeMen-
Aag B TEKYIH MOMEONT He HMeer afavenms, T0 pampiii oBpasers
coorpercrayer Mmooy Prpamennio, Hax mobowmstit siert como-
CTABIEHI, TEPEMEHHAS IONydaeT 3HATCHHE, KOTOPHIM CTATOBHTC
comocTaBIseMoe ¢ Heo Prpamenme. Hampmmep, ecam mepemenmam X
He mMeJda SHAYMenusd, TO NPH CONOCTABISNHN

[[SX(A+B)J - T

mepesennoir X Oyjier npucsoeno smavenne (A - B).

Taxuy o0pasoM, kax ofpasen .-~TepeMerHas BejlerT celsa JIBOAKO.
Ecmn OoHa BMeerT sHadeHHNe, TO 0HO W HCOOIL3YOTCH npn conocTapiie-
I, & CCIN TepeMeNnas He NMeer sHaYeHHe, T0 UPH CONOCTABICHHI
eit IpHCBANBACTCH SHATENIE,

JloBOALHO wacTO B MPONECcce COTIOCTARNeHNA HeOOXOMMO MPHCBAT-
BATH MEPEMEHHEIM HOBHG BHANEHHS HE3ABNCHMO OT TOIO, MMEJIL OHIT,
pamee smavemms yuim mer. B raxmx TeNywMasx caeAyveT OfpamarTnes
i nepemenmsi ¢ upedmkcom ¢xv. Hax ofpasen #-TlepeMennan co-
OTHETCTBYET HOGOMY BHIDAKENIIO, MPHTeM NpH CONOSTANIEIIN Hepe-
MeHAAA NOJYIaeT,HOBOC)BHAYCANS, KOTOPHIM CTANOBNTCH CONOCTAN-
JHeMOe ¢ HElo nu%&meune. Tax, H0CKe BETHCHACHHA

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

nepemennag X Oyjler umers smauemme (PASCAL ADA).

N
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Bee pacemorpenmile mAME CAyuam CONOCTABJICHHA OYEHE MpPoe
W BX JerK0 peanusosarth ¢ momomsio gymsnmit. Ioaroamy pammw
Hble BEIe O00pasnil OGHTHO HCHONB3YIOTCS HE CAMOCTOAT
a wag HommomenTHl Gonee caomEEIX 00pasnoB — 00pasHOB-CIIHCKOR,

O6pasny, asmaomenycs L-CIACKOM, COOTBETCTBYET TOINBKO L-m...
COK, DIeMenTsl KOTOPOTO COOTBETCTBYIOT DIEMEHTAM RAHHOTD O0DABIE,
"ITEJ'H aToM Tpefyercd, 9TOGH CyN[eCTBOBAJIO COOTBETCTBHE JUIA KA.
7Ioro oNeMenTA Kak o0(pASHA-CIHCKA, TAK H AHAJHEHDYEMOTO mmmm.
Hanpumep, comocranienne k

[1S (OTHY #X) (OFHH MOCKBHI)]

YAaumo, MOCKONBKY eCTh COOTBETCTBHE [ KajiKAOT0 BIeMeATa cono-
CTABJACMBIX CONCKOB, & COMOCTABICHAE

[IS (OT'HA «X) (OI'HM HOYHOW MOCHBEI)]

HeY/IATHO, TAK KAK HeT COOTBETCTBHS JUIA TPOTHOTO DNGMOHTA AHAJNN-
SHPYeMOro enmcka (MANOMENM, WTO HpocToMy 00pasny, B YACTHOCTH
#X, MOJEET COOTBETCTBOBATH OJIHO BHIPAKEHNE, WO W CerMent).
Ilpn onmcanun TOYAHIX MPABIA COMOCTaBAeHus L-cuucron Gymen
PasimuaTL fiBa CHyvUas: KOT/IA Bee dNeMenTHl ofpasnma-criucka sinim-
10TeA HPOCTEIMA 00pasyaMm W KOIZ[|A CPefl STHX DIEMEHNTOR ¢CTH
xora GH OfmE cerMenTHHI ofpasen. B mammom maparpade paccmam- 0
PHBAGTCA TONBKO HePBELt cayTail s
OGpasen-comcoR, COCTABNEHHEIR W3 OJENX IIPOCTEIX oGpaan;nn, =
Tpelyer, 9TOGH COMOCTABNIEMELE ¢ HNM CONCOR WMeH Ty e AAMmy,
uTO W OW CAM, H 9TOOK BAeMenTH OGONX CHNCKOB, HAXOJMIITecH
B OINHAROBEIX NMO3NOEAX, COOTBETCTBOBANE APYT Apyry. Bolee Towmo,
conocTanaenye L-cIMCKOB ONMEAKOBON JINHE CBOTMTCA K HOCHe0-
BATENLHOMY CONOCTABJENHIO CHANANA WEPBHIX HAEMONTOR CIINCKOB,
BATEM BTOPHIX BIEMEHTOB, BATEM TPETHLUX DIEMEHTOB W T. A. LKoim
BC@ OTH COMOCTABIGHHEA YAAYHH, TO YAATHHM CUNTAGTCA W CONOCTAB-
Jenwe CONCKOB B NeJoM; TPE BToM Bee mobounsie sdidenr, nmenmme
MOCTO WPH NpOBePKe COOTBETCTBIA DAEMEHTOB, COXPAHAIT CBOIO CHAY.
N N0 OKOHTAHHN COmocTaBienna cnmckoB. Ho ecam oraserca, wro
CONOCTABNRHNEG KAROii-TO MADH 2IEMEHTOB HEYHAAYHO, TO CONOCTABIC- s
Hif¢ CHHCKOB CPasy ke NMPEKPAMAETCA; OHO CUNTAGTCA HEy/IaTHBIM,
H npn stoM Bee nobownsie adderTsl CONOCTABNEHIS NPOIKIIYIES
DIEMEHTOB VHHITOIKAIOTCA. N
Taxmm oGpasoM, Npu COMOCTABNGHITN HepeMennue ofpasna moiy- .
WAI0T HOBHIe SHAYGHHA TOXBLKO TOTJIA, KOIfa comocTasiemme obpasma
C BHIpAMEHHEM YJIATHO B IeJ0M, IPH HeyJaTHOM 7Ke CONOCTABNGHWH
TepeMeRALe 06PAsNA me MeRAOT CROMX BEAvemdi, DTo — ofimee mpa-
BILIO COTIOCTARIGNIA OGPABTOB. ol
TpomamocTpApyes cxA3aHEOE BRIMIC KOHKDPETHHIMI IPUMEPAMIL '
Crauana paccMOTpAM CiyYam HOYIATHOTO COMOCTABIAHIA =
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[1S (A + X) [QUOTE ¢A + B3]1 = () :
[IS (#X — CTOIHIIA DJEH)

(CYBA — CTOJIMIIA)] — ()
[IS (A3BIK AJIA) (A3BIK AZIBI)] - ()

B mepBoM M3 STHX NPHMEPOB Heyjlada CONOCTABIeHHSA o00ycuoBIena
TeM, 9T0 AHANH3UDPYEMOe BHIPAJKEHNE He ABISETCH CINCKOM B Kpyr-
JLIX CROOKAX, BO BTOPOM HpnMepe — PAsHOil JRIIHOI CONOCTABNAEMEIX
CHOICKOB, & B TpPeTheM TPHMEpe — HEeCOOTBETCTBHEM BTODHIX JJeMeH-
TOB CIHCKOB,

B caepyrompx npuoMepax, rfe OpefmoaaraeTcs, 4To HepeMeHHas
Y msmeer sumauende 1828, a womcramra C — amawemme OUIAIH, mce
TpefoBanmA K yAaTHOMY HCXOJY CONOCTABJEHHA BHIIOJHEHEI

[S°(Y — [+ .Y 82]) (1828 — 1910)] — T
[IS (+X TOBOPHIL: »
(KIIPYTKOB TOBOPHJL: BJiA)] — T

u mepemennag X monywaer smavemme ILIIPYTHOB, a mepemenmas
Y — suavenme BJIHI

[IS (:C HACEJIAIOT («N THICST))
(ORI HACEJISIOT (600 THICAY))] -
T, - N:—600

PaceMoTpuM TpoOnece COMOCTABIGNHS CHHCKOB B MOCTEMHEM CIy-
gae. O0a cOmOCTABIAEMEIX CHNCKA HMEIOT OINHAKOBYIO JJITHY, 110DTO-
My (yarnma IS ocymecTBIseT MOCHe0BATENLHOE CONOCTABIGHNE HX
DIEMEHTOB:

[1S:C ®U]JKH] —» T

[1S HACEJUTIOT HACEIAIOT] — T

[IS (#N TBICAY) (600 THICAT)] — T, N:=600

(B mocnmepmem ciayuae pPeKypCHEHO TPHMEHAGTCS NPABINIO COMOCTAR-
Jenns cnmuckon). ITockoasky Bee BTH CONOCTABJIGHHS YJadHBl, TO
YOAYHBIM SBIAETCA M CONOCTABIGHH® CHHCKOB B HeJoM. A pas Taw,
T0 8a mepememuoii N coxpamsercs smatemme 600, momywemmoe eio
BO BpeMA CONOCTABICHNA TPETHHX SNEeMEHTOB HCXOJHBIX CHHCKOB.

Jlpyroit mupmmep. IycTs mnepemeEmas Y HMEeT SHAYCHEE
OYTJIAP, Torga conocragienne

[1S (#X — .Y POAJIA) (APDA — CKENET POSLIIA)]

. HEYAATHO, [ODTOMY MepeMennag X He MEHfeT CBOero SHATEHNA,

B camom Aedie, 8TO COODOCTABJIeHHe CBOJHTCH K TocHeoBaATedLHOMY
BRIIOJHCHNIO CAeIyIOn[uX COmocTaABIenIiL;

[IS X APOA] — T, X:ZAPOA

T L A

[1S .Y CKEJIET] — ()

79



MockoabKy OGHAPY/INOCH HECOOTBETCTBNE MOKTAY TDOTLHMI BloMeR-

TaMH CHECKOB, COIOCTABIEHNG CHECKOB TPEKPANIASTCHA H OHO O0BABs

JaseTca Heyjaumsism. [Ipm sTom npacsopmHOe mepeMenHoii X snavenme
APDA ymEmdTOMRAETCA W BOCCTAHABIHBAETCA HpeKHEe SHAYCHHE nepe-
MeHHO{, ROTOpOe OHA FMelda A0 HAYAJA CONOCTABRICHHA.

Mamenenime spauenuil y nepeMenmEIX o0pasna B IPONEcce COMO-

CTaBJEHIIA MOJKHO DACCMATPHBATE KAR yCIOBHOe (BpeMemmoOe) IpH-
CBANBAHNE SHAYCHI, KOTOPbIe CTAHYT WOCTOANHBIMI SHATEHMAMI
TOJBKO B CIydae YAAYHOTO HCXOJ{a BCEIO COJIOCTARJEHHS 00pasma
¢ BripaikenneM. OJHAKO 9TO He O3HATAGT, UTO TAKUMI BPEMENHBIMII
SHAMEHHAME HeALSs MOALBOBATLCHA. Iloka BHINOJNACTCA COTOCTABIG-
HEe, BpeMeHHEe BHAYCHIN HePEMEHHHX DACCMATPHBAIOTCI KAR TEKY-
mUe 3HAYeHHA, KOTODHIME MOJRHO BOCHOIL3OBATHCH, O0paTHBIIHCH
K mepeMeHHEIM ¢ mpedmkcoM ¢.». Takag BOZMOMHOCTH HCIONL3OBAHA,

manpamep, B obpasme (#X .X), xotopomy coorsercrsyer xmboil -

L-cumeor wa JByX pPABHLIX oJeMenToB. [leilCTENTENBHO, PACCMOTPHA
COTIOCTABIEHITE

[IS (#X .X) (FIFTY FIFTY)]

Ipa comocrapiennn mepsux odementos #X u FIFTY mepesmen-
mag X ycuonnmo moayuaer suagenne FIFTY, woropoe-m HCHOAB3yeTCH
upH comocrapienun Bropeix saementos X m FIFTY., Tar xax como-
CTaBICHHE CNHCKOB ypauno, smavenme FIFTY coxpamsercs sa mepe-
Mennoit X i 110 ORONTAHIN CONOCTABIGHIS.

Magunysnpys npedakcaMm ¢.» B ¢#), MO/KHO HOCTPONTH (omee
CIHORHLIC NPUMEPHl TOro e THna. Ilpefmono:sEM, UTo 70 HAYAAA
CONOCTABIEHIA iepeMennan X HMeda smavenne 1; Torma mMeem

[IS (X «X ¢ X — «X / [+ X 1])
(A4+2X2—3/4)] = T, X:=3

3flech mPH COMOCTABJNCNHII HEPBHIX OJIEMEHTOB HCOONL3YETCHA SHAYC-
nue nepemennoii X, pasmoe 1. IIpm comocTapieHnHn TPeTBHX SJeMeH-
TOB mepeMenmag X NoAyuaeT HOBOe SHAYeHNEe 2, KOTOPOE HCIOIBIY-
eTcia NPH CONMOCTARJIGHHN TATHX dleMenTos. IIpH COTOCTABIGHHH KO
CeBMEIX DIEMEHTOB NepeMenuas X emle pas MeH#seT CBOe SHAYCHHE;
M CTAHOBHTCS THCAO 3, KOTOPOe WCIONL3YeTes B (PyHKRINE CHORCHIEA
I KOTOpOe COXPAHSIETCA Yy NePeMennoil mocie COMOCTABIeHMS,

2.3. Cermenrnnie ofpasmmt

Teuepn MBI PACCMOTPIM NPABHAA CONOCTABNSHUS OGPASTOB-CIN-
CKOB, CPeJiH DJEMEHTOB KOTOPHIX ECTHL CEeIMEHTHEIE 00pasmul

CermenTaeie 00pasmel, KaK yiKe OTMEYalNoch, COMOCTABIAIOTCH
¢ nmociefioraTensmocTaMn Buparennit (cermentamu), Ilpm srom co-

IOCTABIEHIe TAKHX 00DAINOB PerIaMenTHpPyeTcs {npasuson decesnen-
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| rayuw, XOTOPOR TAACHT, 4TO COMOCTABACHHE CETMENTHOro opasna
| © COrMemTOM BCEria OCYMIECTBIAGTCA TaK, KAK ecl 6Bl BHIIOMHATOCH
| comocTaBienEe COOTBETCTBYIOMIEro npocroro ofpasma ¢ L-cmmekoM,

| GOCTOBNEHHBIM W3 HINEMEHTOB JAHHOTO CerMenta.
| Hanpumep, cermentuntii ofpasen [:C coorsercrayer CErMenTy
ay az ... @y TOTJA W TONBKO TOrja, Korja mpocroil oGpagen :C .coor-
/ BETCTBYET CHHCKY (@) a3 ... ay), T. ©. KOIjla SHAYUCHIC KOHCTAHTE
papmno oromy ecmmecry. Taxum ofpasom, ecim B obpasne-cnmeke peTpe-
TIJIOCH CEIMEATHOS OOPAINEHNe K KOHCTAHTE N e 3HATEHHEM SBISeT-
¢ L-enmucor ma k pieMentos, TO JIAHNHEBII COTMeHTHEL obpasern; Tpe-
Gyer, 770061 k OUEPEUBIX DIEMEHTOB AHAANBNDPYEMOro CHECKA OGpa-
S0BBIBATHI HOCAENOBATENLHOCTD, COBIAJAIONIYI0 ¢ CerMEeHTHPOBAHHBIM
suavenneM KoHcTanTsl. TonsKo nmpm aToM ycnoBmm Gymer cymiecTso-
BATH COOTBETCTBHE ANA NAHHOTO cerMeHTHOro obpasma. Ecom ixe B
AHATHAHPYEMOM CHHCKe O0CTANOCH MeHBIIe k& SIeMeHTOB HANM ecim

CETMENUT M3 OYePefiHLIX k dXEMEHTOB HTOTO CUMCKA He DABEH COTMOH-
oy THPOBAHNOMY BHAUEHHI0 KOHCTAHTH, TO COOTBETCTBHA JAHHOMY COT-

mentnomy obpasny mer. Hampmaep, npn spawemmn (4 2 -+) y kom-
cranTel C EMeen X

[(8(11C3) 142+3] > T

[BEALCI) A+2)] — ()

[S(LEC3Y 1—24+3)] - ()

t

Caepyer HONIepPKEYTH, Wr0, COTMACHO TPABHIY JECETMEHTAIIH,
COBMA/IeHNA CEerMenTHPOBANNONO BHAYEHHA KOHCTAHTHL C CEFMEHTOM
0YePefubiX JNCMEHTOB ANAIMSMPYEMOT0 CHHCKA HEJIOCTATOHO JIA
yhaun conocrasienma. TpeGyerca Tawre, u100m smateHmeM KOHCTAN-
Tt Onti L-crmcok. Eciim ske ee smaueHHeM sSBIAOTCH ATOMAPHO@ BEI-
PARERHE HIM CHHCOK NC B KPyraLx cxofKax, T0 cermentHOMy 00pa-
MEHHI0 & 9T0il KOHCTANTE NE COOTBETCTBYET NH OfNT CerMent, B caMom
Aieme, TaKkoe SHAMEHEE He PABHO HEKakoMy L-CIHHCKRy, m0aTOMY H mpoc-
Toe ofpamenne X KOHCTANT® He COOTBETCTBYET HHEAKOMY L-cmmexy,
|/ 8 pas Taw, TO, COTIACHO NPABEJIY J[eCerMeHTANUH, CONOCTABICHHE
CerMeHTHOTO oﬁpamenna K KOHCTAHTE C MIOORIM CErMEHTOM OKASHIBA-
ercsT meyaqnsiM. Taxm o0pasoM, ecan komeranTa P mMeer amavenne
[+ 2 4], a xomcranra Q — smavenne A, To

[IS(EP3) 14+243)] - ()
! (15 (:QB) AB)] - ()

J;\uanururmo CerMeHTHRM O0paNenuaM K KOHCTAHTAM BefiyT cels
PEMETIILIe, mMelomue SHAMEHNs, W CeIrMEHTHGIe oGpamenia

K dymcouns, 3ecs uu YAATHOrO HCXONA COHOCTABJICHHSA TAKIKO
: Tpebyeres, uTo0L snavenweM mepeMeHHON M dynrnnn Gea L-cun-
COK ¥ uTO0BI MOCHS0BATENBUOCTS DACMENTOB BTOFO CHHCKA coBmaiana

c cnnor'ran.'moumr cersentoM.. Haupmuep, ecin nepemennag X mueer

6B g Il&llhlmumn 81



smavenme (KHO3LMA IIPYTHOB), a
KOPEHBE), 10

[1S (1.X TOBOPHIL: 1Y)

(KO3EMA TIPYTKOB FOBOPILIL:

CMOTPH B KOPEHB)] — T
[1S ((REST 2 .Y) #7%)

(KOPEHb VPABHEHWA)] — T, %:= YPABHEHUA
[1S (¢3.Y) »Z) (KOPEHb YPABHEHHA)] —~ ()

Y — snavenme (CMOTPH B

Teneps pACCMOTPHM, KAK CcomocTamimioTesi |s-mepeMenusie W
|.-mepemenmbie, He UMelomue snadenuii. COMIACHO MPABMIAY JECETMOH-
TAILAN, COMOCTABJNCHHE 00pasma !X © COTMEHTOM @y dz ... @
DRBHBAJEHTHO CONOCTABIeHNIo obpasna =X co cumckoM (a; @z ... ag).
Orcioia Cleiyer TAKO@ HPABMAO CONOCTABJIEHHs !#-TepPeMeHHOil Wi
l.-mepeMennoil, He TMMelIell SHATCTNII 9TOMY CerMeuTHOMY olpasny
COOTBRTCTRYeT A1000il cerMent, NPUIEM NPH COMOCTABICHII HepeMen-
Haf TMOJyIAET HOBOE SHAYCHNE, KOTOPHIM.fAmisercs L-CHNCcOK, cOCTaR-
JeHEB U3 OAGMEHTOB TOT0 CErMEHTA, © KOTOPHIM CONOCTARAANCH
pamieii obpasen., Hanpuuep, comocTapienna

[DO [UNASSIGN X]
[IS (OTHY 1.X) (OTHM MOCKBEI)]]
[1S (OTHH l=Y) (OTHH HOYHOM MOCKBLI)]

YIAYHE!, W TPH 9TOM 3uadenimes IepeMennofi X CTAHOBNTCA CHNCOR
(MOCKBEI), a smavendeM NepeMeHHOE Y — CIHCOK (HOYHOMI
MOCKBEI).

Hockoasky |«-mepemennoit (kag m l-mepeMennoii, me WMewmei
SHAUENTsA) COOTROTCTBYET JIO0OIl CErMEHT, TO, ECTECTBEHHO, BOSHAKA-
oT BOHNPOC: A4 KAKOH MMEHAO CerMent AHAIAINPYEMOro CIICKA CTa-
BHTCSA B COOTBETCTBHE HTOMY cersentmomy ofpasny? Orser TAKOI:
CerMent mofGmpaeTcst Tak, uTo6H OBLIO COOTBETCTBHE M IV ApyrEx’
BICMPHTOBR-CONOCTABIACMEIX CIHCKOB.

Ecam B ofipasme-cumcie Beero ofHa le-epeMenumad, To BHIGOP
cerMenTa me BHamBaer sarpyamemmii. Hampmmep, upu cOmOCTABJICHHE

[1S (1 1XxY) (14+2+3+4)]

ga gomo obpasna =X NpAxOARTCS CerMent + 2 4 3 4, Tag Rag -

TONLKO B DTOM CIY9a@ €CTh COOTBETCTEIE I BCeM [IPYTHM JICMEHTAM
ofipasna-cnmcia H AHANN3NPYEMOTO CITACKA. Tem caMeiM N0 OKOHTA~
pam  eomocrasienma mepemenmag X Oyler uMerh  sHavueHHe
(+ 2 + 3 -+), a mepemernag Y — smavTenue 4.

Ecam |s-nmepemempiix B o0pasme-COECKe HECKONLKO, TO BHIGOP
cerMenToB YCIOMRHAETCH, HO W 3fieCh O BO MHOTHX CIHYTASX OMEBH-
viem. Tax, mpn cOMOCTABIEHITE

(IS (leX — 1xY) (1 4+ 243 — 4)]
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ma jiono obpasna =X npuxoputes cerment 1 -+ 2 4+ 3, a ma nomo
ofipasna !#Y — cerMent ma ofimoro axemenTa 4. Tomsxo B orTom ciy-
wae BTOPOil aiement ofpasma-cmncka GyfeT HMeTh COOTBETCTBNE
B Aa@anEsHpyeMoM cnucke. CiuefoBaTenbHO, IIOCHe CONOCTABIEHH
spavenneM mepeMennoit X cramer cumcor (1 -4 2 -+ 3), a smauenmem
nepemennoil Y — comcor (4). B 710 e BpeMs OpH CONOCTABIGHHE

[1S (1#X — 1&Y) (1 4+ 2 + 3 + 4)]

O OPE KaKOM pacImpefiefienHd CerMenTon MeRAy obpasmamm l#X
u !«Y me Gyfer cooTReTCTBHS BTOPOMY DlleMEATy OOpasma-CHICKA,
[0TOMY JIAHHOE CONOCTABJGHHE HEYAATHO,

Eme HecKoArKo IpEMepoB mofxofHOro THma:

[1S (12X 4 l#Y + 1s7)
(+A—-B4+C] - T,
X:= (), Y:=(A — B), Z:= (C)
[IS (!X %P l=Y .P l«Z)
(1—2+4+3+44)] - T,
Xie=(1—2), P:=, Y:=(3), Z:= (4)
[1S («sP 1«X P laY) 1424831 - ()

B pafie caywaen BOSMORNO HECKONLKO BADHAHTOB YAUHOTO HCXO-
Aa conocrTapdenusd cmuckos. Hanpumep, conocrapaenne

(1S (!X + 1&Y) (1 + 2 + 3 4 4] -

ABAACTCA YAAUHEIM NIpH M00oM B3 CHeAyomux BapHAHTOR pacmpesie-
NeHNA CerMenToB Meskmy oGpaszmamu !X m l=Y:

102 g
142 u 314
14243 7 4

Kaxoit ma sTex papmaproB Beibopaetca npm comocrasiennn? 919
BAMNHO BOAaTh, NOCKOALKY OT BHGOPA BADIanTa IABNCHT, KAKe 3mHave-
ang noxyvar nepememasie X @ Y.

B nogo6HEIX CHTYammAX W3 BCEX BOSMOKHBIX BAPWAHTOB yAAuHO-7

TO pacupefieXenug cermentop smemay !x-mepemenmmym (mam l-mepe-
MEHHBIMHE, He HMEIOIIUMH SHAYCHHIL) Jcerjta BEIOHpAGTCA TOT, B KOTO-
pom ma foxio caMmoit nesoii !s-mepeMenumoir o0pasma-cnmeka mpm
AnTCH nanz:par@:@m. E:?,nu -mocie arl::urounca paunom;c:::
NOCH HECKOJNLKO BAPHAHTOR, TO HA HHEX BHIOWPAETCS TOT, THE HA TONIO
BTOpofi mo wmopsaky lx-mepemennoii TPEXOANTCA HAMKPATIANDIMIT
cersenT. Ecm cHOBA HeT OIHOZHAMEOCTH, Torja BrOEpaercs sapmaiT
c g;tnnp::r_qaﬁmm CerMEenTOM JiA TperTheii mo mopaary |=-mepemen-
HOM, W T. M.

Coraacmo sToMy mpapmny, B Hamem [OCHeJHEM TIPEMEPe BH-
Ompaercn mapmamr, B Koropom ofpasmy l#X mocrasiaen B coormer-
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cTBHE CerMent ma opmoro oaemenza.. i, a ofpasny l«Y— cer-
menr 2 -+ 3 -+ 4 CuepopaTedbHO, 10 OKOHTAHUH COHNOCTABIEHH
nepemennag X Gymer mmers smavenme (1), a mepemennman Y — ama-
wenne (2 -+ 3 4 4).

Jpyrpe npumepst mofo6moro THOAa:

[1S (1«X 1+Y) (A4+B+C] — T, <t
X:g(),Y.z(A-FB'i‘C} _:-!‘_'-'

TIS (1#X + 1=Y 4 l=2) s
(A+B) +C—D+E4+F] - T,
X:= ((A + B)), Y:=(C—D), Z:= (E + F) 7

[I1S (1#X 1&Y (1#Z + 1.X) lsU) e
B+C—(A+B+C—(D+B)Y] - T, ph
Xi=(B), i=(+C— (A 4+ B + C)—), o
Z:= (D), U:=()

OTMeTHM, WTO BO BTOpOM m3 orux npmmepos obpasmy !#X mpe- =
TABONOCTABIALTCA CETMenT U3 ommoro axementa (A - ,B), a me
KOHCTpykna (A, WOCKOILKY aToM -} ¢ Bepxmero yposma ofpasna- e
CHHCKA 1@ MOJKCT COOTBRTCTBOBATL HHKaKoMy artomy ¢ Godee raybo- .
KEX yposHeil aualmsupyeMoro cnmcka. bBollee TOro, KOHCTPYRIHA
(A me anusercs cermenrtoM, MO0 upenerasiser cofoil mocaeI0BATENL-
HOCTH CHMBOJOB, HO He NOCICA0BATEILHOCTh NPABHALHEIX MIDHEDPCKAX
BRIPAJReHITIT.

CrasamHoOro BEITe B IPHBEJeHHLIX HPHMEpPOB, NO-BUJIHMOMY, HO-
CTATOUNO [ HOANMAHNS IPABHI CONOCTABIEHNS 00PABHOB-CINCKOB,
COJIeP/RAIAX CerMEHTHEIE diIeMenTs. Opmaxo puaa GOMbLIMeH TeTHOCTH
NPHBEACM TO'HbIT ANTOPATM TAROIO COMOCTABIEHMIL, 4

Iycts 0bPA36N-CIHCOR P, CPejil DJAEMEHTOB KOTOPOrO €CTL Cer- '

MeHTHRe o0pasmsl, comoctamiasercs ¢ Brpamenmes E. Ecin B
me sBameTcd L-CHHCKOM IR ecin JunEa coucka B menbme wmelsa e

HeCerMeHTHRIX afieMenToB cumera P, To conocrasmenne P ¢ E me- o
ypaumo. Mpmade OCYIIECTBIAMCTCA IOCHENOBATENBNLI cJena Hampano

mpocMotp aaementon cmncka P. Ecam ouepexnoir paement nz P — 970 o
npocToit 06pasen, TO OH CONOCTABIAGTCH © OYUEPEIHEIM DICMENTOM

m3 E, a ecam 9TOT HNeMeHT ABAAETCA CerMeHTHHIM 0(pasmoM, TO OH i
COMOCTABIACTCA (C YUGTOM NpPABHAA NECerMEHTANNHN) € LOCTeOBA- )

TEALHOCTLIO OvMepPeqHBIX BleMenToB m3 E, KoTOpasm onpefieaseTcs ciie-
Ayomina 06pasoM. :

Ec/amr Janmsii TeMenT ABIAGTCH TMOCHEHUM CerMEHTHRIM 00pas-
mom B P, 10 Gepercs Tawroii cersent ma B, urofn ma jlomwm oeram- 3
JGMXCH DACMEHTOB CHHCKA 1) IPHXOJANIOCHE [0 OfHOMY bJeMenty Ha |
ocTapmeiica wactn enmera E.

Jlng cermenmtmoro ofipasna, He MBAAIMETocHA MOCHAeTEEM B L4
BRIGOD cermMenTa 3aBHCAT OT THma aToro obpasma. [lna |-mepemernoir,
HMeIOmeH sHaveHue, W Ul CETMEHTHOr0 oOpamjeEns K KOHCTAHTE

pin  Pynkmun pLGHpaeTCH CerMent, JUIImA KOTOPOTO -pABHA JITHHE
sHAMENNs JAHHOH WTepeMemmoil, KOmCTaHTH maIm (yskmmm. Ho ato
melaeTcs TONBKO B TOM Ciyvuae, eclim SHaUeHWeM NIePeMEHHOMN, KOH-
cTAmTEl WIH (PYEKOuR sBAgerca L-CHHCOK M ecIm B ocTaBmeiic
gyacTd cnucka E XBaraer 97eMeNTOB Jin OCTABINHXCA HECETMERTHBIX
prementos ofpasna-cnmeka P. Ecam 5TH yCIOBHA He BEITONHEmS,
COOTBETCTBHS JIAHHOMY CEerMEnTHOMY 00pasiy HeT.

J1g OCTANBHEIX THIOB CerMeéntHerx o6pasmor (musm |.-mepemen-
HEIX, He MMEIONAX SHATennil, J1a |+-TepeMemHEIX M I COrMORTHEIX
ofpamenmrii K CONOCTABHTENAM) CETMOHT ONpefeNseTCA MOAGOPOM.

Crauana CeTMONTHELI 00DASLN CONOCTABNACICH C TYCTHIM. COrMEHTOM.. K

Ecam 9T0 CONOCTABIENHNE HeyAATHo, ofipagen; CONOCTABIAETCH ¢ cer-
MeHTOM H3 ofinoro (ouepesimoro) saementa cnmexa E. Ecaw m sto
He NPHBENO K yHade, K cerMenTy Aofapisercs ciefylompmii paeMent
na B, sareM — eme oymm siement H 1. i. Takoe mapaniaBanie mpo-
AOKAETEA N0 TeX mop, moka He Oyjier Haiiiem CerMenmT, KOTOpEIl
COOTBETCTBYET NAaHNOMY CerMeHTHOMY ofpasmy, amfo cTamer meBOs-
MOJRHBIM HApamfHbagme aToro cermenrta (8 cumexe B me xpatut oite-
MENTOB JUlA OCTABMLXCH HeCerMeHTHLIX 3iuementoB ms P). B nmepsom
CIydae COOTBETCTBHE CerMenTHOMy ofpasmy mHaiifieo, Bo BTOPOM —
COOTBETCTBHA HET.

Ilocuenosarensuoe  ciesa mANPABO CONOCTABICHNE COHCKOB D
n E mpofoimaeTes o TeX HOp, TokA e OGyfeT mHAiiieno CoOTBet-
CTBHE BCeM DIACMEHTAM cnmexa PP mim 1moKa He BCTPETHTCS DIeMenT
3 P, mia KoTOpOro mer cooTBercTBmn B comcke E. B HepPBOM clyuae
conocTapienie CHHCKOB BARAHTHBAGTCS, OHO YHAYHO, W TPH OTOM
COXPamAT CcBOIO cmiay Bce noGownsie ofipexTH comocTaBIeHME,
Bo Bropom jke ciaywae IPONCXONHT BO3BPAT MABAN — K TmocAeReMy
03 PACCMOTPOHHBIX DAHEe CEIMeATHEX HIeMeHTOB (¢ BepXmero ypon-
) cmmera P, A KOTOPOTO BOBMOMKHO HADANINBANNE CONOCTABILC-
MOIT ¢ HHOM HOCHEOBATENLHOCTI MJIEMEHNTOB Crucka B, Ipmaem npn
BosBpare yHUITOMawTCH Bee moboumsie oddieRTH, KOTODHe WMeam
MECTO KAK BO BPeMA IPEeIVIIETo COMOCTABILNIIA HTOTO CErMenTHOTD
obpasmna, Tax W mocae, 3areMm K COTOCTARAALMOMY ¢ ATHM o0pasoM
CerMenty pobaBAseTCA OYEPeNHOH sleMeRT cmimcka E, m nponece
COMOCTABICHAA BO3ODHOBIACTCN ¢ HTOI TOURM.

Mosrer okasaTnes, 9T0 B cmicxke P yiRe He 0CTa’doCh M OlHOTO
CerMeHTHOr0 0fpasma, s KOTOPOTO BOSMORHO HAPANTHBANNE COIO-
CTaBafAeMoro ¢ uEM cermenta, B TaxoM ciyuae conocTaBIemme cimc-
KOB npekpamaercd — omo meypauno. Ilpm »ToM Bee ero mofoumnre
afdentn ymnuromawres.

Hoscmuy onucanmslii aATOPHTM COMOCTABNCHTA 1A cnenymme’u
upmmpn:

[1S (1+X «Y X 1+Z) (A4+ B X (A + B) / )]
dnecs obpasny l«X cmavaza CTABATCA B COOTRETCTBHH nycrod cer-
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MeHT, 109TOMy Hepemenmam X moayuaer amavenme (). Bavem oﬁpa-
sen, #Y CONOCTABRNAETCHA ¢ ATOMOM A, B pesylLTaTe Wero mepeMen-
Hoit Y mpuceamsaerch smatende A. Tenmeps comocrasammores X ® -

310 comocrapleEme Heyfaumo (mepemenmaa X mMeeT ceiuac smaue-

ume ()), mostomy mepemenusie X u Y ¢repaiors cBom smavenmm (7)
m A ¥ DPONCXOANT BOSBPAT K LEPBOMY DIeMeHTY O0pAasna-CIHCKA.

Ha oror pas ofpasny !X cTaBmTes B COOTBETCTENH COPMEHT U3 OfHO-

ro siaeMeHTa A, W TepeMeHEag X Toayuaer Temeps smauenme (A).
Hocae atoro ofpazen #Y yHAaYHO COMOCTABHTCA ¢ ATOMOM --, OflHAKO
obpasny .X smoss me Gyfer coorsercTBmA. IlosToMy CHOBA TPOHCXO-
muT Boaspar x obpasny l«X, m 7. 1. B rbmne xommos atomy obpasmy
Gyer mocrasien B coorBercrBme cerment A -+ B, m mepemenmmam X
noxywar sHadenns (A 4 B). Jlamee ofpazen #Y yAaTHOo COMOCTA-
BHTCH ¢ atoMoM ), B pesylbTare Jero nepeMennoii Y IPHCBONTCA
spavenne . Comocrasnenue ofpasma X ¢ OYepefHEIM DIEMEHTOM
aHANA3NPyeMOTo COHCRA — ¢ mojemmckom (A - B) —ma sroT pas

yAauHo, N09TOMY Jajiee HINETEH COOTBETCTBHE obpasoy l«Z. Ilo-

CKRONBKY STOT CeIMeHTHLI ofpasem sBigercsa mocaemaM B obpasme-
CHICKE, eMy CTABHTCH B COOTHDOTCTBHE BECH OCTATOK AHAIMINPYeMOTro
cHHcEa, T. e. cermenT ma saementos / m (. Cheposareabro, nepeMen-
mag 7 nonywaer smavenme (/ C). Ha stom conocrasienme CHUCKOB
sapepmaeTcs, om0 yiaauno. 3a mepemenubiMu X, Y m Z COXpanAloTCA
anavenns, NOJyUeHHble HMH BO Bpema conocrasiemma: (A -+ B}. X
x (/ C).

OrMeTnM, YTO W3 ONHCAHHOTO AJTOPHTMA CONOCTABIEHMS CIHCKOB
BHITEKAET CIeAyiOmee IPABEIO: GCIH HMPETCA HECKONBKO BAPHAHTOR
VIATHOr0 COHOCTABJIENHA IIPOCTOr0 00pABIA ¢ BHIPAKEHHEM, TO BCEIA
paccMaTPEBAETCA TOMLKO OJHH N3 HHX. B wacTmocTH, UPH COMOCTAB-
JNeHEH CHICKOR HEBOSMOMKEH BOIBPAT K CEIMEHTHEIM 0fpasmaM, HAXo-

[AIEMCA Te Ha BepxmHeMm yposme ofpasna-cumcka. B cBAIH © aTHM
| GOHOCTABIERNE

[1S ((1«X A 1«Y) X) ((ABA) (A B))]
peyfauno. JleiicTEATENLEO, TPH CONOCTABACHHN TEPBEIX JACMEHTOR
(mopenmcxkon) mepemennag X TOMydaeT SHAUCHHE (), & uepemennasn

Y — smagenne (B A), mocae Hero COMOCTABNEHAE BTOPHIX BJIeMEHTOB
orasuBaercs meymawmem. Ho HecMOTpA Ha 9TO, APYTOil BOBMOAHELL }
BAPHAHT YJAYHOTO CONOCTABJEHI NOJCHHCKOB, B KOTOPOM IepeMed- !

pag X momyumia Gm smavemme (A B), a mepememmam Y — smave-
ume (), He paccMaTPHBAGTCH.

2.4. Tpumeps NCHOAB3OBANUA 00DPA3IOR

TipusejieM ABAa TPEMEpPA HCHOML30BAWMS 00PAsmoB A AHATN3A
CTPYRTYPEl JIAHHELX,

Ileperifi mpmMep — 810, caMBoNbHOe JuddepernupoBane MHOTO-
ynenon, Iop ¢mmorownemoMs Oyfem NOREMATE COJHOYACER HIH HO-
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cnef0BATEALHOCTh ¢OJIHOWICHOBY, COENNHEHHHX BSHARAMHE -, tO0mHO-
uneHsy — 910 (uepeMenmanr (wiemepekwdt mRenTH(HKATOp), MWGO
HeOTPHIATeNbHOR THclo, inbo ¢cTemensy BuAa z { m, rie z — ¢mepe-
MeHHASY, & n— Neldop 9ucHo, Godsmres mim pasmoe 2, aubo mociemo-
BATEALHOCTh TARAX KOHCTPYROHIL, coejmEeHHNX smaxami ). Becs

MHOI'OTNIEH 32KIKNYaeTCH B KPyINibie cKroOKH, HDHMBPH TARKAX MHOIO-
AeHOB:

(%), (X XY), (BXX+X13XY+X12)

Cuepyomaa (ymkoua CTPONT CIHCOR, umpefcTaBismomuii coboi
salECh TPOH3BOAHON MEOTOMIeHa P mo mepemennoi V:

[DEFINE DIF (LAMBDA (P V) [PROG (T) [COND ~
([NOT [MEMB .V .P]] (0))
(IS (V) P] (1))
([IS (IsT + 1+P) .P]
(¢DIF .T .V) + (DIF .P .V}))
([1S (=T X 1%P) .P]
((DIF .T .V) X LP -} LT X <DIF.P.V}))
(1S (V 12) Pl @2 X.V))
(1S (.V 4 «T) .P]
(TX V1 [—=.T4)] D]

B nepsoii kiayse yolAOBHOTO BEIDAsKEHH; ITPOBEPAETCH, BXOJHT JIH
B muorowien P mepemennas, 1o KoTopoit Beflerca pmudidepermuposa-
EHe. Bo BTOPOil kIay3e BHIABIAETCH CAydail, KOIa MEOTOWIEH COCTO-
HT TOABKO 3 2T0H mepeMeHuoil. B oCTANBEEIX KJaysax ¢ TOMOMIBIO
00pasnos onpefepseTea CIPYRTYPA MHOPOYIEHA: CyMMa JIN 9T0, OfHO-
wien nam crenens (ocofo BEleNen caydail CTENEHN ¢ HOKASATEJNEM
2, urobu nalemars MOMBJICHNA B TNPOMSBOAEOIl cTeNlemeil ¢ IOKasare-
aem 1). DraMu ke ofpasmamm Muorowien pasiHBAeTCS HA OTHEALHEIR
rommonenTsl. Hampamep, y mmorowiena (6 X X + X 13 X Y +
X 4 2) smmenmoTca mepsoe caaraemoe T = (6 X X) m ocraunmnie
caaraemeie P= (X 1 3 X Y + X { 2). Ilocne aroro mo coorser-
creyiomeil Qopuyne auddepennEpoBaENs CTPOHTCA CIHCOR, ABMA-
Iompiica MPON3BONHON MEOrowNena. Taw, [ia YKasaHEOr0 BHINe MHO-
rowiena npaMenserca Gopmyna (T + P)' = (T’ 4 P’), npudem aua
moxyvenus npomssofusix T m P’ pexypcHBHO TIpEMeHfeTCA CcaMa
Gynxmua DIF (canmraem, wro smavenmem V soageren atom X):

DIFTV) - 0XX46X1
(DIF P .V)
3XX12XY+X43X0+2%XX 1

Aanee oTm NpomspojHEIe CORNMHSIOTCA SHAKOM - T SAKNOTAITCS B
Kpyrisle cxofKM, 9TO m JaeT HPOHIBOYI0 MEXOJNON0 MHOTOTHENa:

OXX4+6X14+3XXt2XY+
X138X0+2xX)
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Har BAARO, DOAYIeRRYI0 NPONSBOMHYI CHEIOBAI0 G651 yOIPOCTHTE, «
ONHAKO MBI He Oy/eM 3aEEMATLCA dTOI HPOGAeMOiL

Clefyiommii UpuMep, KOTOPBUE MBI DPACCMOTPHM,— 2T0 4337283
HETEPOPETAINT MPOTPAMM, BSAUNCAHHEIX HA HEKOTOPOM MOJIEILHOM
“Hanike. CHATAKCHC 9TOr0 AALIKA ONMICHIBAETCS CJEJYIOTIIAMET MeTalnH-
rEucTHUecKEME (popMydaMu (B HEX A foapmiell HATAAIHOCTH IIPO-
G(‘JIB] y:mamnaw’rcn HABHO, }’I‘Dﬂﬁﬂ JHe HCHOIRBYIOTCH KaK MeTACHMBO-
JBI, @ 1€ KaK Iasmeperne cRoOKm):

(uporpamma) ::= ({ommcamne}..{OnepaTOPL))

¢onmcanme) ::= (VAR {mepemennsie))

(nepeMeHHHIe) :i= {IyCTO} | {mepemMenHan) . {IEPEMEHHEIE )

{OImEpPATOPH) ::= (nyc‘m)l{onepa'rup)._.(ouepa'mpm) ;

{omepaTop): = ({memoMeTCHHE 0nepPaToD)) |
(¢MeTRA) . (HEmOMeTeHHEL ONepaTop))

{HenoMeueHnELi omeparop)::= {omeparop nepexofia) |
(onepaTop BHBOfA) | (ONEpATOD HPHCHBANBANIA) {Eas
{yCIOBHELE OmepaTop)

{OHepaTop Hepexofa):i= GOTO._.{meTRA)

{OmepaTop BEIBOJA) ! = OQUTPUT . { Beipa;Kenue »

{omepaTop O PHCBAHBAHUA) = {epeMeHBa ) = —{ BBpaie-
HHE)

{yCUHOBHELI oneparop)i:= IF {ycuosme) THEN ((memomeden-
netit omeparopy) ELSE (¢monoMedeHHEBIH 0TEPATOD))

(yenopue)::i= ({pmpasienue) . (sHAR OTHOMeHH ) { BRIPATRE~
HEe))

¢SHAR OTHONIEHWA)::= 7 | =

¢pmipamenne) ;= {Tucao) | (mepemensan) |
{TTepeMeHTA ) it (THCHO)

Toj «MeTKOf» ® ¢HepeMeHHoiiy MOHAMAETCH moboit TIHepeKiil
arenTEgHEATOD, O CIICHOMY — J0f0e MIHEPCKOe THCIO.

CeMANTHKA ONMCAHHEOTO S3BIKA ecTeCTBEHHA H OUeBHJHA.

ITpuMep HPOrpaMMEL HA HTOM AIBIKE:

((VARST) (S =0) (I1=0)
L:T=1I+41) (8 =8+2)
(IF (I # 20) THEN (GOTO L) ELSE (OUTPUT 8)))

MnrepnpeTaTop 9TOr0 MASHEA MGl ONHIIEM B Bize HECKONBIAX
¢yarnmit. OcnopHoil U3 HUX ABAACTCA gyannua INTERP, apryment
KOTOPOil — NETEPUPeTHPYeMAsT MPOTPAMMA.

[DEFINE INTERP (LAMBDA (PROG)

[PROG (VARS (AL ()) OPS OP LAB)
[COND ([IS ((VAR 1« VARS) 1£PROG) .PROG])
(T [ERR 1 ()])]
[LOOP V .VARS

[COND ([ID .V]
[SET AL (1AL (V O)]) -
_ (T [ERR 2 .V])1]
[SET OPS .PROG] :
L [COND ([FIN OP OPS] [RETURN END])]
[IS (+LAB : 1sOP) .OP]
[EVOP .0P]
[GO L]1)]

Dra dynxmus crport cumcor AL, B KotopoM GyiyT XpaunThes
rmepeMEHHEbIe MHTEPIpeTHPYeMoll mporpamMmil m mx sHavennd, Ilepso-
patansEo ator cnumeox mmeer Bux ((vr () (w2 () ««. (vr (D))
rjie v; — NepeMeHHLe, ONNCANEEE B HAYTAJNe MHTePIPeTHPYeMOil mpor-
pammet, a () 03mAUAeT OTCYTCTBHE I@AYCHMA Yy mepemenHoii. B pams-
mpeiitmeM B aroT cnmcor GyayT BSaHOCHTHCS BHAYEHNSA, INOIYIaeMbe
nepemennsiMn vy, Hampmyiep, Korjja mepemenmoii vy Gyjer nmpmcsoeno
gnavenne 5, cmumcok AL OGymer mnpeofpasopam ® Bugy ((v; 9)
(v2 () .2

BosMOjKHO, WT0 OmUCAHEE IEPOMEHHLIX B WHTePUHpeTHPYeMOil
nporpamMme safano uneupasmasuo. Torga dynrmua INTERP mepepaer
ynpapaenne ymimmn ERR, rxoTopas mevaraer coofmenme of.omrmo-
Ke W IpeKRpauiaer HITepIpeTauo.

Ilocae obpabotsm oomcamms gymrnma INTERP maummaer mocie-
OBATEIRHOE BHIDOJHEHHE ONEPATOPOB HHETEPHpPETHDPYEMOil IporpaM-
mil. COHCOR Beex OHepaTopoB HTOIT HDPOTPAMMEI XPAHHTCA B IepeMen-
Hoii PROG, a cnmcox OmepaTopos, HAYAHAA C TOTO, KOTOPEIE [oJ-
sten OBITH BHIIONHEH B TeEyDImil MoMmeHT,— B Hepemenmoii OPS.
Ecom comcox OPS myer, Torma ¢ymroma INTERP sasepmaer mm-
TopOpeTanmi H Brifaer smavemme END. HWmawe or comeka OPS
orfensgeTcs nmepsuit omepatop OP, ma xoToporo yRausercs MeTHa,
eclm oma ecTh. IloNyuMBINNIACA HeNOMEYeHHLI 0IeDATOP BHIION-
ngerea ¢ noMomplo Qymxkonm EVOP. Jlamee ommcanmBli I
TOBTOPAGTCA.

[DEFINE EVOP (LAMBDA (OP)
[PROG (E L V B OP1 OP2) [COND
([1S (OUTPUT !xE) .OP]
[PRINT [EVEXP .E]])
([1S (GOTO #L) .0P] [GOTO .L])
(1S (#V = !&E) .0P]
[PUTVAL .V [EVEXP .E]])
([1S (IF «B THEN %0P1 ELSE x0P2) .OP]
[COND ([EVBOOL .B] [EVOP .OP1])
(T [EVOP .0P2])])
(T [ERR 3 .0P])] ])]
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Oymroua EVOP matepnperapyer KeiicTBHA HENOMEYSHNOr0 ome-
patopa. Jlasm 8TOr0 oHA ONpefeAAeT THN OHEPATOPA H BHIONHTET
caMa (fuA omepaTopa BHBOJA H YCIOBHOrO ONEpPATOpa) mIm ¢ mHO-
Mompio ApyrEx (yErmmi (f18 OHEPATQPOB Tepexofia E mpHCRANBA-
HEA) fAelicTREA maEHoro omepartopa. Ecam omeparop sammeam menpa-
BIIBHO, BHaercA coobmenme of ommOKe ® HHATEPHpETamNA Beeil
IDPOrpaMMel IpeKpamaeTc.

[DEFINE GOTO (LAMBDA (L) [PROG (B OP E)
[COND ([NOT [ID .L]] [ERR 4 .L])
([1S (!»B (L : 1xOP) 1xE) .PROG]
[SET OPS [REST [LENGTH .B
PROG]]) ,
(T [ERR 5 .LT)] 1)]

®ynxnna GOTO mETepnpermpyeT omepatop mepexopa. Oma maxo-
maT B comcke PROG Bcex omepaTopoB METepPIPETHDYeMOIl Hporpam-
MBI OHPpATOp, NOMEYeHHEN Mernoii L, m npucpampaer mepeMeHHON
OPS cumcox onepatopos, HaunHag ¢ Halilenmoro (mepeMennnie
PROG m OPS samamoTes BHeMINEME 110 OTHOOEmHIo X QymEEmun
GOTO m Gepyrea ns fymunmn INTERP). Tem cambiM Ha Cleyiomenm
Irare MHTEPNpPeTAIE HMEHHO 9TOT omeparop u Gymer smibpam (hrymx-
mueii INTERP s spmonmenus. Ecim B omepatope mepexofa B ha-
WecTBE MOTRH yKasal He MAEHTH(HKATOD HIM eCHH .yRasammoii MeT-
Koil He mOMeWYeN HE OfNH ONEPaTOp MPOrPaMMEL, TO BEUIAeTCH COOG-
niepme 06 ommbke, mocTe Wero WHTEPIPETAIHA IPOTPAMMEl IpeKpa-
maeTe.

[DEFINE EVBOOL (LAMBDA (B) [PROG (E1 E2)
[COND ([IS (1+E1 — 1sE2) .B]
[EQ [EVEXP .Ef] [EVEXP .E2]])
([1S (1+El = 1+E2) B
[NEQ [EVEXP .i4] [EVEXP .E2]])
(T [ERR 6 .B])] 1)]

@ymrnmas EVBOOL Brameaser- yoaoBHs B YCTOBHEIX OIEPATOPAX.

[DEFINE EVEXP (LAMBDA (E) [PROG (N)
[COND ([IS (#E) .E] [COND ([NUM .E] .E)
(T [GETVAL .E])]) ;
([AND [IS (+18 + =N) .E] [NUM .NJ]
[+ [GETVAL .E] N])
(T [ERR 7 .E])] D]

Oynunma  EVEXP smumeaser smavenma ~ BHIPAMEHNE  HHTepIpe-
THDYeMOii NporpaMMmil OTMETHM, 4TO BHIpa#eHEA TOJANTCA HA
BX01 ymEKnun 8 eBEje L-ChHmckos.
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Crenyomne pnse DYRROHEE TpemasHaveRE! nas paoTar co cmnme-
KoM AL, THe xpanaTtcs LepeMeHHEIe MHTEPHPETHPYeMOil HporpaMMLt
U X Tekymue sHaveHnf. Oymrnmus GETVAL maxomut TEKYymiee 3Ha-
ueHHe YKasaHHON nepemernoil, a ¢ymxnna PUTVAL sasemsmer 1pesi-
Hee SHaueHnwe Ha nosoe. B ermx (ynruuax yumrmieaetcs Dosmor-
HOCTE CHSAYIOIMHX omuGOK: B KAYECTBE WMOHN IepeMeHnoil yrasan
He HAeHTHURATOP; yKasaHHO mepeMeEHOH HeT B cOmCHe AL; sam-
PATIHEAETCA 3HAYCHHE NEepeMeHHON B TOT MOMEHT, KOT[la OFa ero He
HMEeT,

[DEFINE GETVAL (LAMBDA (V) [PROG (S VAL)
[COND ([NOT [ID .V]] [ERR 2 .V])
([1S (1+8 (.V #VAL) 1xS) .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])] D]

W, maxomem, mocrenmas dymkmms HHATEPHpPeTATOPA — BT0 (PynK-
masa ERR, koropas pearmpyer ma onm0KA, BCTPETHBINHECH B HHTEp-
nperupyemoil mporpamme. [Nammas ¢ymrmmn mo HOMEpPY ommbKa
BEITaeT Ha nevath Hasbamme ommbmm m (iparment HIPOrpaMMebl, B KO-
TopoM Onuta obmapyema omuGka, mOCHe wero OCYIIeCcTBIAAET BEIXOJ
us pynungumn INTERP (co sunawemmen ABEND), 7. e, mpexpamaer
pabory mmTepmperaropa,

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

Hagpanua ommbok NepeYmcIeHL B CHucHe, ABIAIOMEMCA BHAWE-
mmem roxcrantst ERRORS. Onpepenenme orofi KomeTamtar Taksmce
BXOZNT B ONHCAHNG HOTEpPHpeTaTopa,

" [CSET ERRORS
((HET OIMCAHMNS)
(MMl TEPEMEHHO#M — HE MJIEHTHOUKATOP)
(HETNIPABIJILHBIN ONEPATOP)
(METKA — HE WEHTHOUKEATOP)
(HEOTTHCAHHASL METKA)
(HENPABIVIBHOE VCITOBUE)
(HEMPABWILHOE BLIPATKEHUE)
(HEOTIMCAHHAS IEPEMEHHAS)
(MEPEMEHHAfL BE3 3HAUEHHS))]



Samyck mATepmpeTatopa OCYMiecTRIseTCA obpamienmiest:
[INTERP prog]

Ijle prog — mporpaMMa, KOTOPYIO HaJio NpOMETepPHpeTHpoBaTh,

2.5. ConocraBmrenn

Xors paccMOTPeHHBIe B HpefmAymuEx maparpadax ofpasmsr m
TpeJloCTARIAIDT TONLAOBATENI0 BeckMa 0Orarnie ROBMOMHOCTH JUIA
amaimsa JAHELIY, BO MHOTHX cIyJafX HX Bee Ke Hepjocraroumo. Ha-
TpuMep, HelhsA HOCTPOHTH 0fpasem, ¢ HOMOMILID KOTOPOTO MOJKHO
Obio Obl IpoBepHTL, ABNAETCA J AHAIHSHMpYeMoe BHpaitenue B
COMCKOM, IePBHi ajeMenT KoToporo — arom (moboii). IIpaspa, Taxoit
AHAIN3 MOJKHO NPOBECTH, HCMOAL3Ys o0pasmul u yHKmme:

[AND [IS (#X l#¥) .E] [ATOM X]]

OiNaxo ¢ TOMOIBI0 TOXBKO ONHEX 00pasiop 9TOT AHAIN3 MPOBOCTI'
mennss. BBeenme B ASHK coHMOCTABHTE;E)i Kak pas H 00yCIOBIEHO
CTpeMICHMEM DACHINPUTH BO3MOKHOCTH 00pAsLOB TAK, uTolM B BHJE
ofipasmos MoHO ObLTO OmmCaTh moGoe NPABHIO AHANNSA JAHHLIX.

Conoerasurea — 910 0COOHI ¥NACC NpPOmeAyp, 0OpamaTeCs
K KOTODEIM MOJKHO -TOApKO B ofpasmax. CHHTAKCHTECHH olpanieHns
K CONOCTABHTENAM 3AUMCHIBAIOTCA TAK ke, Kax u ofpameEma X
dyurmunM: npocroe obpawenue K COROCTAGUTEND C aMeHeM g H
APTYMERTAME a; 3a7laeTCA B BHIE P-cnncka

[g ay-az ... ax]
a cezuenTioe obpaujenue K conocrasureslo —B. Buje S-crmera:
{g aj az ... ax7

Kag m B cayuae Pymumuil, npn ofpamjeHHE K COIOCTABHTENIO
PASPEMIAETCS B KATECTBe TEPBOTO aleMeHTa CHHCKA-00pameni yka-
aLIBATL TIEPEMEHHYI0 WM :-llepeMeHEy. B 8THX CHTyamusx mnMi
COMOCTABHTEI, K KOTOPOMY mpomcxofmt olpaimleHme, 3ajlaeTcs sHA-
yeHHeM [AHHOI IepeMeHHOH MIH KOHCTAHTHI, KOTOpoe obasaH0 GbITh
neERTHITRATOPOM. . §

Ommaxo B ormrame or (yHRINiG cONOCTABATENH He BEIpAGATRE
BT HUKAKEX 3pauenuil, Brlmonmenie CONOCTABHTENT SAKIIOYUAETCH
B npou;piie, ofmamaer am 00%BeKT, ¢ KOTOPHIM OH CONOCTABIAGTCH,
ompejieiieNEsn: cpoitersoyM mim mer. Ilpm mpocroM ofparmieEim COIO-
CTABNTEN COTOCTABASMETCHA' € OHOM BLIpaKeHHeM, NpPH CeTMeHT-
HOM — ¢ TOCHeN0BATeALHOCTRI0 BRIpAsKennil. Ecam mposepseMoe Bbi-
pakeHne mAHm cerMeHT oOiafiaeT HY/KHEIM CBOHCTBOM, COMOCTABIEHIE
aToro o0LeKTa ¢ CONOCTABMTEAEM CYUNTAETCA Y/AY4HeM, He ofbiaa-
JIeT — Hey/aTHEIM.
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Hampuit comocrasmTens mpopepser «cBOed CBORCTRO, Hampn-
MEp, B AdblKe HMeeTcd comocrasmtens ATOM Geas aprymentos, Koto-
pLill mpoBepser cBoiicTBO «OmITH aromom», IlopTOMY upocroe obpa-

IeHHe K STOMY CONOCTABHTENIO, T. e. obpaszer [ATOM], coorBercr-
BYET TOJILKO aToMaM:

[1S [ATOM] A] — T
[IS [ATOM] (A)] - ()
[1S ([ATOM] 1xX) (ABC)] — T, X:= (BC)

(Ower:m: 1T0 B TOCHElHeM HNpPHEMEpe HcHodb3oBam o0pasern, I03-
BOMTIOMIN NPOBECTH AHANNI, 0 KOTOPOM INIa Peup B HAYANE ma-
parpada.)

Hpyroii mpumep — comocraBuTenn [LIST 2], xoropsii cooTBer-
CTBYET JMofGoMy L-cnmexy ua ipyx sieMeHTOB:

[1S [LIST2] (AB)] — T
[1S (+X [LIST 2]) (A (B))] — ()

CermenTmBIif BapmanT ofpamensn k HTOMY CONOCTABHTONIO COOTBOT-
CTBYET MOGOMY CEeTMEHTY M3 JJBYX DJeMEnTOB:

[1S (AKLIST2) D) (ABCD)] — T

B obmes cayuae coiicTsa, KOTOPEIe HPOBEPAIOT COMOCTABHTEIH,
3aBHCAT OT HEKOTOPEIX HADPAMETPOB; APryMents! B ofpamienusax K co-
MOCTABHTEIAM RKAK ]')le H 3sajaior I{O]]KPETEHB SHAYCHHA DTHX Hﬂpﬂ-
merposn. Taw, conmocraputess LIST B ofmem caywae mpobepser cnoii-
cTno «0BiTh L-cromcroM», a ero APryMent yToumser JNAaHHoe CROicTBO,
HAKNAZIBIBAS  OTPANMYeNNE Ha Juumy cmucka. IHampmsep, ofpaser
[LIST 5] coorsercreyer TonbKo L-cnmexam ms maTm aueuen'wn',
a obpaseny [LIST 0] — Tomko mycTomy cumexy ().

HKpome comocrasmreseil, nposepaOIux CBOIMCTBA, B S3HIKE €CTH
CONOCTABITENH, KOTOPHIe NO3BONAIOT 3A/ABATE PA3ANIHEe KOMOMHA-
nun oGpasmor. K npumepy, comocrasurens AUT, aprymentaMm KoTo-
POTO ABIAIOTCH OOPA3NEL, OUPEeNIeT (IUIBDHEKNEOY DTHX 00pABHOB:
OH COOTBETCTBYCT JI000OMY OGLEKTY, KOTODEIE COOTBeTCTBYET XOTH. Oml
OffHOMY M3 ero AaprymentoB-oopasmos. B wacrmocrm, ofpasern
[AUT () [LIST 2]] coorBeTcrByer Kak MyCIOMY CHHCKY (), Tax
n mobomy L-comcky m3 Anyx oaememros, a ofpasen [AUT 4 — X]
COOTBETCTBYET aTOMY -, WIH aTOMy —, HIH aTOMy .

Ha comocrapuTean pacHpocTPaEAIOTCHA Bee HPAaBHA CONOCTABIE-
nus 00pasnos ¢ BHPAUKENHAME, PACCMOTPENHEe HAME B TIpe /IS TyIux
maparpadax. Tax, BHUONHEHHE NPONETYPH-COMOCTABITONS MOKET
conporoposRparhes  modounsiMn  adperramm;  manpumep, ro BpeMs
conocTanjae g

[IS [AUT [ATOM] (A #X)] (AB)] — T




mepemennag X moaywmt smavenme B. Ho kag ® pameme, Takme mo-
Gounsie ahflerTil coXpaHAOT CBO CHIY TONLKO B CclIydYas yAa4HOI0
HCXOa comocTaBiemua B neioM. IloaToMy npm HeyfaTHHEIX COMOCTAB-
JAeHHAX,

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

nepesmennan X He HIMeHHAT CBOEI0 SHAYEHUHA, XOTH B HpONecce COMO-
CTABAGHAS €il W npucBamBaiochk (ycuosHo) amatenne 0 B mepROM
npHMepe TAN sHadenie A BO BTOPOM IpHMepe.

Ha comocrapuTeau pacnpocTPAHAETCA W HPABHIO, KOTOpOE IJa-
CHT, YTO H3 BCEX BOSMO/KHLIX BAPHAHTOB Y/AATHOTO CONOCTABJIEHHH
ofpasma ¢ BEIpakeHHeM BCerjld DACCMATPUBAGTCA TOABKO ojum (mep-
pEif) BapmanT. Hanpusmep, npn cONOCTABIGHHH

[IS [AUT (A + «X) («X + B)] (A + B)]

YUETEBASTC/ TOALKO BAPHAHT YAAYHOTO CONOCTABJICHHA HEPBOr0 ap-
rymenTa-o0pasna co cmmekom (A -~ B), a BapmanT yjAavyHEOro Ccomo-
crapiennd oOpasga (#X -+ B) ¢ oTEM cHHCKOM y/ke He paccMaTpi-
saerca. IloaToMmy mocie comocraBienns uepemennag X Oyfer HMeTh
amavenne B. ;
M, maxome:n, Ha CONOCTABHTENE pPACOPOCTPAHAETCH LPABHIO He-
- CerMPHTAIME; CerMenTHOp 00pamjeHHe K COHOCTABHTENIO COOTBETCTBY-
eT TOCAEfOBATEILHOCTHE BHIPAKEHHE TOrja ®-TOABKO TOTAa, KOITIA
L-CHHCOK M3 HTHX JEMEHTOB COOTBETCTBYeT NPOCTOMY OOpameHuio
K fannomy comocrasureaio. Haupmmep, obpasenm (LIST 3) cooTper-
creyer cermentry A B G, mocrousry obpasen [LIST 3] coormercrsy-
er crmacky (A B C). YgauneiM ABIAeTCA H CONOCTABIGHHS

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

Tar Kag BTOPOMY dieMenTy 00pasma-CHECKA CTABHICA B COOTBETCTBIHO
cerment < B 4+ © OpH 9TOM COHOCTABJICHHE obpasma [AUT (4)
(+ =X 4)] co comexom (+ B +) ynaumo; sHauermen mepeMenHoif
X cramopurca aroM B. B 10 sKe Bpemsa COHNOCTABIEGHHE R

" [1S (A <AUT — 4> B) (A & B)] . :

neypauno. Jleiicrenrensno, obpasern (AUT — ) spieck COMOCTABIA-
erTes ¢ CEIMeHTOM 03 O[JHOr0 BIeMeHTA -, & 9TO . COlNOCTABIAEHUE
HeyjauHo, NOCKOILKY Heyjaauno comocrasiexue ofpasua [AUT — +]
co cnmcxom (). Heyaaunsmm ABAASTCH U CONOCTABICHHD

[IS (<ATOM) 1«X) (A B Q)], :

TaK KAk oOpasmy [ATOM] He coOTBeTCTBYeT HUKAKOH COHCOR I,
caeosaTensio, obpasny CATOM) me coorsercTsyer HE OfMH Cer-
MEHT,
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Kax » (hymrnmm, conocTaBuTeNn ReNATCA HA GcTpOenible W onpe-
deasemvie. TIpapana BEITHCAGHHS BCTPOEHHHIX CONOCTABHTENel aapa-
Hee H3BECTHH! B fA3HIKe, HOITOMY HX He HANO ONPeAelATh, & MOKHO
npAMO O6pPAMATECA K HuM. OTH CONOCTABHTENH OCYIIECTBIAIT IpO-
BEPKY NpOCTeiimmAx CBOMCTB I 30T OCHOBHEIE cmocobnl ofLemmme-
mua ofpasoos. Ha Gase BeTpoemmbix comocrapmTedefi m Jpyrux obpas-
NOB MOMHO OUPefeiATh HOBEe CONOCTABHATENN, ONNCHEBAZ B BHe HWAX
mi06B1e JReNacMEIe TIPABIIA ANANN3A AHNEX.

B caegymwmes maparpade paccMaTpHDAawTCA BCTPOCGHHBIC COMO-
cTaBATENN AsLKa, a B § 2.7 OyAyr ommcams mpaBHIa ompefelennsd
HOBBEIX CONOCTABHTEMNeIL.

2.6. Berpoennnie conmoerasuTenn

Kax m Berpoennnie diyEKOmH, BCTPOeHHLIE COMOCTABATENH JeXAT-
ca ma pmpa maacca — SUBR m FSUBR. K maaccy SUBR ormocsaTen
CONOCTABATENN, BC@ APIyMEHTH! KOTODHIX BEISEIBAIOTCA IO SHAYEHNIO.
CaefioBaTeNLHO, APTYMEHTH TAKHX COHOCTABHTENCN MOMKNE  GHTH
upocTuMu lopmami, a BEHONHENNe CONOCTABHTENEH HAMHHABTCH
TOALKO TOCJe TOTO, KAk BEIMHMCICHE 3HAYEHHA BCeX WX ApPryMemron.
Oc¢raipusle BCTPOSHHEIE CONOCTABHTENN OTHOCATCA X Kuaccy FSUBR.
Mx aprymentamm, KAK IPABHIO, -ABASIOTCA OPOCTHe o0pasmsl, a OHM,
eCTeCTBeHHO, He BEMMTHCAAITCA.

Ilpn onmcamm: KaA0r0 BCTPOHHOTO COMOCTABHTENA MEI OyfieMm
VKashiBATL er0 Kjaace; BNl mpocToro ofpamiemma K HEMY H IPaBHIo
COMOCTABAenAA npu Tarxom obpamennmn. Menoassosarscsa GyayT Te ke
0003HAYEHHS, YTO 0 TPH ONHCAHHA BCTPOSHAHY dymrmumit. CrMBomOM
pat Gymyr 0603HATATHCA TONBKO MPOCTEIG 0GPABIIEL

Ilepsas Tpynma BCTPOEHHEIX CONOCTARHTeNel, KOTODEIE MEI pac-
CMOTPHM,— 3T0 CONOCTABHTENH, NPOBEDAINING THI CONOCTABIAEMEIX
¢ ONME BuIpaskenuil. Hmke Hmepeduciensl Te M3 HEX, KOTOPHe NIpOBe-
PAKT THOR ATOMAPHLIX BHPAKEINI; CIeBa YVKAZAHE HABBANNA DTHX
COMOCTABATENEN, a CIIpaBa — THI TeX BHPAKeHHil, KOTOPBIM M TOJBKO
KOTOPEIM OHE COOTBeTcTBYIOT. Bee aru comocraBmTen: me MMeIOT
apryMenTos.

"1D — HAeETHQHKATOPE,
INT — neasle gmcaa,
REAL — BemecTrennsie wnelua,
'NUM  — mobste uncaa,

SCALE — mxanst,

ATOM — atomsr, o
VAR: — :-mepemensmmie, ;
VAR. ~ -mepemenusie,

VAR# = #-TepeMeHHELe,

VARP = mpocreie 06pAINenns K HepeMeNmEM,
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| VARl: — l:-mepemennsie,
| VARl ~— l-mepemenntre,
VARl%# — |l«-mepemennsie,
VARS ~— cermenTHiie o0pamenna K MePeMOHOEIM,
VAR — mioGrie obpameniA ¥ MepeMeHmbIM,
VATOMIC — aTpMaponie BEIPAjROHMA

Hpusmeps:

[IS [ATOMIC] ()] -~ ()
[1S ([VARP] [NUM])

[QUOTE (:PI 344)]] - T
[18 (A <ID) C) (A B )] = ()

Cuepyionine YeTsipe CONOCTABHTENs OTHOcATCA K kiaccy FSUBR
M IPOBEPAIOT THIIL CIHCKOBEIX BHIPA7KeHMiL:

|LIST pat?] — L-conckn (¢ KpyrasiME crobramm),

< [LISTP pat?] — P-cmmckn (c KBafipaTHRIME CKODRAMI),
[LISTS pat?] — S-cumern (¢ yraopuMs croOKam),
[LISTR pat?] — mobsie cimcim.

Bee 9T CONOCTABHTEAN JeilcTBYIOT AHANOFHTHO, HOITOMY Orpa-
HAYAMCH ONnCcanneM U_PTIBTI-TIH conocrapjienng TOJNLKO I CcOmocTa-
pirenn LIST. Ecam npn ofpamedniy K 9TOMY CONOCTABHTENI0 Te 3afian
ApPryMenrT, TO COMOCTABHTENL COOTBETCTBYET JTI(!ﬁUbI}' }.r'('-ﬂli(‘-liy. ECII'K
e apryMeHT 3ajial, TO CONOCTABHTENL COOTBETCTBYET TONBKO TeM
L-comcxa, JUIHAA KOTODPHX coTBeTcTRyer obpasmy pat. Taxmm oGpa-
30M, TIPOBEHB, YTO ¢ HAM COTIOCTABINACTCA L-CINCOK, COMOCTABHTEINE
onpejengeT ero JUINHY B TONYTeHHOE WHCIO COMOCTaBIAer ¢ pat.
Ecm »T0 COmMOCTABISHWe YAAYHO, TO CUMTAETCA, UTO CONOCTABNTENH
LIST cooTBeTCTRYeT AHANHSHPYeMOMY CHOHCKY, HeYJauHo — HE COOT-
BercTByeT. IlpuMepsr: ;

[1S [LISTS] [QUOTE (A B)]] — T
[1S [LISTR 3] (A (BC))] - ()
[1S [LIST »X] (A (BC))] — T,
[IS (A (LIST0) B) (AB)] - T
[IS (A (LISTPY E) (ABCDE)] - ()

Heyjiaua COMOCTABIEHI B NOCAENNEM HpHMepe ofycaoniena TeM,
uro conocrasienue obpasna (LISTP) ¢ cermenrom B C D, cortacno
upasniy necerMeHTa i, CBOMITCH R CIU!.'IUUTB.'DJIBIII[IU Ot')[lil.'!]'{ﬂ
[LISTP] ¢ L-cumckom (B C D), a omo meypaumo. (Hamommmw, 4T0
COrMOHTH BCOIJIA BAKINOYAIOTCA B K PY T I Bl e CRoOKMm.)

HMmena mepeunciAeHHLIX BRIIE, 4 Taie PAa MPYTHX BCTPOGHHBIX
cOTOCTABATENRH COBMANAIOT ¢ MMeHAME Berpoenmmx dymkmmir. Ecte-
CTBEHHO, BOSHWRAET BOUPOC: 9YTO MMEETCA B By — (DyHRIEA WX
COIIOCTABATENH, RKOTJIA B HpOrpamue BeTpedaerca ofpamjenEe K TPO-

X:=2
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nenype, crames, ¢ umenem ATOM? Orser raxoir. Ecam pammoe ofipa-
HeHNe YKA3aH0 B TOM MeCTe, IJle MOIYT HAXORHTHCA TOMBKO (OPMEL
T0 OHO paccmarpmBaeTcA Kak obpamenne K (ymknmm (ofpasmst
He ABXAITCA (POPMAME, NX HeldL3d BETHCINTE). IloaToMy BEIpamemme
[SET X [ATOM .Y]] zaxommo, a seipaskenne [SET X [ATOM]] onrm-
Gouno (y (ymsmun ATOM pmommen GmiTe ogum apryment). B ofpas-
IAX jKe NPeXNOUTEHIe OTHAeTCHS CONOCTABHTENAM: el B TOM MecTe,
Tle foMKen BaxopuThes ofpasem, BeTpermiioch oOpamenme K HpoO-
Ieype, KoTopas Moiker OHTH Kak (JyHKOUeil, TAK W COMOCTABHTEIEM,
TO '0HO paccMaTpHBaeTCsA Kak ofipamenwe x comocrasnTemio. TToaromy
puipassenEnsa [IS [ATOM] X] = TIS ([ATOM] B) (A B)] saxommm,
a srpamemna [IS [ATOM X] T] = [IS ([ATOM A] B) (A B)]
omnOounH, TaK Kak y comocrasmreas ATOM me pomsmo GuiTh apry-
menToB., Tawmm ofipasoM, B nosnnmam ofipasma wennam obpamarnca
K (pyEKOEH, IMA KOTOPOi coBmajiaeT ¢ mMMeHeM comocrammrexs. (OT-
METHM, UTO OFHONMEHHEIME MOTYT GHITH TOMLKO BCTDPOENNEIe TIPOIE/Y-

“PHI, OJT[)B]'[BI[BI'IHB Jie HOBOMH nponeaypel ¢ HMeHEeM, KOTOpOe HMena

Jipyras, BCTPORHHAM HIM ONpefelAcMad, Nponeaypa, UPHBOANT, KAK
U3BECTHO, ¥ YHIUTOREHNIO HocTenmeir.)

Obpamenne K cHe[AyOmeMy BCTPOEHHOMY CONOCTABHTENI0 (BHITIA-
naer» 13 o0mIero cHETAKCHCA 00pANIeHmil K Npomeaypa:

[]

Aror myeroit P-comcor mocmpmmmmaercs B f3mKe Kan ofpamenme
K CONOCTABATEMIO, KOTOPOMY COOTBeTCTBYCT A0b0e Berpaskemme. Tanoit
o0pasen, MCHONBIVETCA TOIZA, KOTAA HAJ0 YKA3aThH, WTO B COOTBET-
CTBYIOIoil MOSHONE ANAMHANPYEMOT0 CIHCKA [OMGKeH HAXOJHTHCH
KAKOI-TO ONWH 2JeMEHT, a KaKOH MMeHHO — me mrpaer pomm. Hampm-
Mep, NpOBepPHTh, ABIAETCA NW 3HadYenHe MepemeHHOoii X L-cnmerom
N3 UETEIpeX DAeMEHTOB, NePBHI M3 KOTOPEIX — aTtoM A, TpeTHi —
arom C, a JBa APYTHX — MoOBIe, MOKHO TAK:

(s (A [1cin X]

CermenTnoe ofpamenme ¥ 95TOMY Oe3LIMSHHOMY COMOCTABNTEINIO
3amuckBaeTCA B BHe mycroro S-emmcka: { ). Oromy ofpasmy coor-
BeTeTBYeT M060il cerment. HMoaToMmy

[I8 (=X 5 X)) (ABB L] = P X
[IS (¢() [REAL] ¢)) (A5BC24)] — T

B orgmine or ofpasna [, ofpasen /(> wemoanayeres Torja,
ROTJIA HANO YRAJATH, WT0 B COOTBETCTBYIONICM MECTE AHAINBNPYCMOIro
CHICKA MOGKeT HaXOHnThea JM1060e KOIMUECTBO DIEMEHTOB, B TOM
Tiedie 1 AN opmoro. Ioaromy :

IS (A[]) (A)] — ()

[IS(A[]) (AB)] —» T
[1S (AL]) (A BC) -»

mo [IS (A <)) (A)] — T
n[IS(A()) (AB)] - T
(), mO[IS(AC)) (ABC)] - T

7 B. H. Omnpmueos a7




Ormeraym Tarme pasmumy Mesxay obpasmamm [] m »X m ofpas-
nama ¢ > m [#X. Hammeii ofpasen mepsoil mapsl COOTBETCTBYeT Ii0-
foMy ofmOMy BEIpasKeHmio, a Kazsueni o0pasem BTOpoit mapsl — mioGo-
My cermenty. Ofmaxo TmpE comocTamieHmm oOpasmoe [] m () Her
nofoummx afdexTos, B TO BpeM# KAk NpPH CONOCTaBJIeHHA 06pasnos

#X n |#X mepemenroii X mpucsamsaercs Hexotopoe smatuenme. ITo- .

aromy ofpasunt #X m l#X npaMensoTCA TOIJA, KOTJIA HAM HAMO
He TOJLKO yKasaTh, UYTO B COOTBETCTBYIONIEM MECTe AHANH3NPYOMOro
BRIpA;KeHHA JIOIKHO WIO-TO. HAXOMWTECHA,- HO W HAJI0 BTO {4TO-TOH

BHI[NATH, TPHCBONTE NMepeMenHod. Ecnm ke aTo ¢9MT0-TO» HAC HE HH- -

Tepecyer, TO Jydme HCHONL30BaTs obpasmet [] m { ). Hanopmumep,
eCAH MBI XOTHM Y8HATH TOJNBKD OJIHO — €CTh JIH CPEfid BIEeMeHTOB
cnmcka L xors Gm ofme mopcmucok (¢ mobeMm crofikamu) mHa8 Tpex
#JeMeHTOB, TO HTO Iy4mie CAeNATH C NMOMOMILI0 COMOCTABICHMA

[1S (¢> [LISTR 3] <)) .L],
A He comOCcTaBJIieHHmA
[IS (1«X [LISTR 3] 1«X) L],

HOCKOALKY B HOCHEueM CIydae NPHXOANTCA BBOANTL JNIIHIOWN BCHO-
MOTATeNBHYI0 IepemMenHyio X.

Chemyiomas TPynma BOTPOSHELIX CONOCTABHTENel — DTO TaRk Wa-
sppaeMile apudMerEIecKkne comocTapmTesw. OHm OTHOCATCA K KIACCY
SUBR. Cmawana oHEE IpPOBepPAIOT, ABJAETCH JH YHCAOM CONOCTABIA-
emoe ¢ EuMmE Beipamesme E. Ecim mer, comocraBieHme HeygavHO.
Hgage 9T0 YHCAO CPABHHMBAETCH CO BHATEHHEM HX apryMeRTa — C THC-
mom N. Ecnm mposepsieMo¢ OTEOmeHWe (HA/Ke ONO YRasamo clpasa)
BEIIONHAGTCA, TOTJIA COMOCTABJICHRE YAAYHO, He BEINONHAETCH — He-
YAATHO. .

i[LT n)— E<N?
|[LE n] — E < N?
7 [GT n] —E > N?
| [GE n]— E=>N?

IIpmMepE:
[1S [LT 4] A] - ()
[IS [LT4] 28] — T
[E8 [ET52] 7). = 5i()

[IS [LIST [GE2]] (AB)] — T

.Tperss rpynma BCTPOGHHEIX CONOCTABATENOH —3TO JOTMTECKHE
COTOCTARATEIN.

Comocraearens NON: [NON paf], FSUBR.
910 goTpEmammes ofpasma paf. Comocrasarexs NON COOTBETCTEYET
98 :

i

— i, 1§ U

i

COTOCTABIAGMOMY € HAM BHIDAMKEHHI0 TOTNA H TONBLKO TOrfla, HOIfa
70 BHPAKCHEe He COOTBeTCTByer opasmy paf. Hampmmep:

[IS [NON [ATOM]] A] — ()
[1S ((LIST =N} [NON A] ¢ )
{A A B)] — T, N:=2

Orsetum, 4T0 mpH M0GOM HCXONe COMOCTABIGHMS BEIDAZREHESA
€ [AHHRIM COHOCTABATeJeM BCe MoGoumhie sdieKTE! BTOrO COmMOCTAB-
JeHNA YHHTrOMa0Tes, Jlefictnnrensno, ecan ofpasen pat me coorner-
CTHYCT ANMUINSHPYEMOMY BLIpaZkemmio, T0 moGoumsix odiderron mer
4 ecam pat COOTBETCTBYET BEIDAJKEHMIO, TOTAA cam couoc-ranmem:
NON CUrHAIN3NPYET O Heypade, moaTOMy moGOYHELe athpertar Bee
paBHO OynyT orMenenst. Hanpamep;

[IS [NON (+X A)] (AB)] = T
[IS [NON #X] A] — ()

il B ODOUX CAyIAAX nepemennag X me HEMEHHT CBOEro SHaveHnA

Comocrapureas ET: [ET paty ... paty], FSUBR, k = 1

910 ¢KOHBIOHKIHAY 06pasmon pati: comocrasutens ET. coomsercrs er
ananuanpyeum{y -BHDE)KEBHICH TOJABKO €CAH 0HO CCIDTBSTCT:BYBT ng'em
obpasnau pat;, Boxee Toumo, COHOCTABUTENb NDOCMATDHBAGT CleBa
HALIPABO CBOE aPryMeHTH-06pasmsr m Imo OUepeiR CcOmOCTABAET W
C Buipaikienned. Ecam Bee sTm comocrapmemms VAAUHLL, TO CuUHTAE x
IT0 COMOCTABHTEE COOTBETCTBYET BTOMY BEIDaiReHAI0, ,HO ecan c:rt;::
CTABJIeHEe KaKoro-ro ofpasma paf; ¢ BHIDAKEHHEM Heyxaw

TO ocTaBIIHGCH O6pasHEl He paceMaTpEBaloTcs, moGouHEe a-ggen?i;
COMOCTABICHEA NPebIAYITHX APryMenTOB-00pASHOB yHNYTOMAOTCH m

conocrasienne ET ¢ Bupasmenmon
8aBePIIAETCH H i
o p. eynateir,

[IS [ET [INT] [GE 0]] 5] -»
[IS [ET [LIST 3] (AH!:)]{)] ?
= EEA:TB(Gg{I = I, X:—(B(Q)
*X 4 &Y 1D
el san {‘[ 1 + [NUM])]
[IS [ET #X [ABS X]] A] — omntra

Ormeram, aro p npefnociegaeM
HAIOT cBoux SHAYeHN, a omubx
TeM, uT0 uoNytennoe mepemenmoi
SOBAIOCH KAK apryment yarn
AABIKA.

HauGoxnee wacro COHNOCTABOTEAR
A2 Tpebyercs HEKOTOpOil mepew
SHATEHHA AHANNBHDYeMELil o0Bexr,

T*

puMepe mepemennsie X & Y me ae-
4 B IOCUefHeM Opumepe BHI3BARA
X méuncionos JHAYPHHE A NCHOlnL-
uE ABS, aro SAIPEmeH0 mpaBmaaMn

ET HCHoAbIyeTcs B Tex ciyuasx,
eHHOI X mpmcmonts B KadecTBe
HO TONLKQ mpm YCIOBHH, 9T0 aToT
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obmexT ofmamaer CBOlCTEOM, KOTOpOE npoBepAeTcs HEHOTOPRIM ofipas-
oM pat. CledaTh 9TO MOKHO, IOCTPOUB oopasen; [ET, pat #X], xoro-
pBLil cHAYAJA TpOBEepser, oGnajaeT JIm AHATNBHPYEMEI o0BERT HYH-
HBIM CBOLCTBOM, & BATEM, eCIH 00BERT TMpOIIea MPOBepKRy, HpPHCBAIRAA~
eT ero TepeMemnHoi X, Hanpusep, HailTH Cpejiit JeMEHTOB conumera L
CAMO® JleBoe WICH0 H IPHCBOUTE eTro nepeMerHOit X MOMKHO TaK:

[1S (¢ [ET [NUM] #X] <?) 1]

Comoerapirens SAME, OGpaiienne X 9ToMy COTOCTABHTENI0 mMe-
oT CleAyIONHii B

[SAME (91 0z ... vm) pati ... pah], FSUBR,
m=0 k=1

-

Comocrasureas SAME peiicTsyer amaJorHTHoO comocrasnrenaw ET,
0 Ha BpeMs cBoeii paGoTH BROAMT JOKAILILIE HepeMeHIbie COTIacHo
AX ONHCAHMIO (V1 ¥z ««s Um), UTO JIGNACTCH TAK JKE, Kax B (PyHRIEH
PROG (cm. § 1.9). Hampumep:

[1S [SAME (X) [LIST 4] (+X (> X)]
(ABCA)] = T

Conoerasnreas AUT: [AUT paty ... pat], FSUBR, k=1
9ro (IMABIOEENEAD 00pasuoB pati. ComoeTABATENL HPOCMATpIBALT
cjieBa HANpano CBOH apryMenTE-00pasiEl T WO 0Uepean COMOCTABISLT
UX C ApAXHIEDYEMBIM BEIpamenueM, Eeam noe o COMOCTABICHIA Te-
YIATHEL, TO COOTBETCTBUA MEHLY COTIOCTABNTENEM WM BRIDAGRETIEM
mor, Bemr ske mameuacs obpasen pabi, KOTOPOMY COOTBETCTRYET amd-
JmanpyeMoe BEIPASEUNe, TOIJIA  COMOCTABMTEND, He paceMaTpHBas
OCTABIIINECS APTYMONTEI, 3aBepuaer CBOIO pabory ¢ ypaueit. IIpuep:

[1S [AUT (#X B) (A #X) (X O)]
(AC)] —~ T, Xi=GC

PaccMOTPEM Ha DpHMepe CONOCTABHTENA AUT mpuEnHI DocTpoe-
HEA CErMEHTHBIX 00pAsIoB; TAKOe HOCTPOEHHE HEPeKO BLISHIBAET
gaTpy/HeHIs Y HPOrPAMMHPYIOILHX Ha niamepe. 3

Il pe/inonoKu, 4To TpelyeTcd HADUCATD obpasern, KOTOpoOMY COOT-
BETCTBYET IyCTOH CerMenT I CerMOHT M3 OJOr0 oieMentTa -t
flcmo, uro oror ofpasem AOJKeN GEITE CErMEHTHBIM, PA3 OH COHOCTAR-
JIAeTCA C CerMeHTAME, HO BOT cooGpasuTs €pasy, KAKOB KOHKPeTHO
oror ofpaszenm, masepmoe, TPYAHO. Briiitir W3 satpyAHeNiA IOMOTaeT
NpPABIIO JECETMeHTAuI, COTTACHO KOTOPOMY IPOCTOil BapHamT jam-
goro obpasma JOMGKEH COOTBETCTBOBATL mycroMy CHmHCKy () @
couery (). IocTpouTnh ke TaKoil IPOCTOIl obpasen JerKo — 9T0
[AUT () (+)]. Temeps, BOSEPAIAACHL I CerMeHTHOMY BAPHAHTY,
noayuaen nexomstii ofpasen: (AUT () (+)2-
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[Ipmsepst HCIOALBOBANIA ATOTD 0fipasma:

[1S (CAUT () (+)> A—B) (A —B)] -»
[1S (CAUT () (+)> A—B) (+ A —E]B}] ~*T T
[18 (KAUT () (+)> A—B) (—A—B)] - ()

Takum 0Gpasos, it 06
E , CerMeHTHBIL oOpasen
e BT CHAYAJNA CHe,
B o 5 AeyeT CTPONTH
[Tp\}.[ 1; I. ::1 ;:'1; On1 om DBLI NPOCTEIM 00pA3NoOM, KOTOPEI conomia:nm:
e ¢ Lo HAMII, W JINHIL 30TeM CJ s :
M 3 enyeTt [‘ICp[‘l:‘l'll’ K i
et ! Y CErMEHTHOMY
:.—,E}.. u:];_\,, T. €. 3AMEHHTh BHENINNEe KBAJPATHLIe CKOGKI npac'rm%
a3na ma yriopele (HEYeT0 He
MEHAM NP HTOM (BHY' ]
Conocrasn 1E : e i Ctlncil 7
S 'rc;gU\;IIEN‘ 9To YeHOBHENL CoOmOCTABETENS, O o’lrxn;—
0 y R. OBpamensue x memy mmeer CHEAYIOmuIT BH:

[WHEN (poty patyy ... patim,) .. (8ot patyy ... poty)]

rae k=1, m; = 0. [lannsii conocrasmreit i
: JIh JelCTBYAT TaK.
:[1:1 n;a;: tpﬁggﬁ:&l:l;nc':annﬂew AHANN3APYEMOQ nmpa:remw c EGF;;‘;?:
ol oMb coomeﬂeuemami CBOMX aprymentos (kmays). Eean
L2 e TCTBYET HHI OAHOMY N3 HHX, TO COOTBETCTBIN
il st .::3 H BEIpasieniem meT. Ecim me wamemcs oGpa-
o e E; ; TBETCTBYeT aHANN3HDYeMOe Bhpaiiienue, TOTJa
aifeeitn comuroa = HkseotersssONT G e
i i el COHOCTABICHUIO BEI
cra;;:ﬁf;gﬁﬁ;;aiopamamn :za oTOi i-if KIAysH, a ToTmee p;?ﬂce;l[:::j
MEHHA ¢ 00pasmom [ET paty pat; ..‘ pat
(Hlililmi=0 Tauo_e COMOCTABIEHHE CUHTACTCH _‘,'n.almmm)Tls : mil
anpm:ep, oopasern :

el B8
; {ATOPOB COOTBETCTBYET TOABKO 1
2:; HHCed — TONBKO WHCTAM 0T 2 o 5 a mu3 zumﬂfenm@mampy #
e 4 PaiKennit WHBIX TH-
B moexenmion 1
; PYIIY BCTPORHIBIX C© i
T Er:)nucmauremt LINEAR, STAR ONE:(STF?C?JI\‘};‘TEI?EH ﬂ:;lr’K{u i
= i ] 1 ) 5 H N >
ocrasurens LINEAR. OGpanienne x HOoMY :rzu:mm:I 2

LINE . ’ '
[ AR pat; pai, ... p“tk]' FSUBR, A>1,

B oranun
€ OT BCex 7 y
B i]p:jI::[ APYTHX BCTPOEHHBIX COMOCTABITENEH, ¥ 3TOI0 CO-
o {}‘mllz;r.i:fmn MOTyT OHITE KAk IpocThie oOpasmgl, Tak
2 iy cmﬁm“; u(,munrenm LINEAR coorsercieyior mmc‘rn(;
+ IPH 9TOM mpasmaa Al .
er0 CONOCTABICHIIA A

HAJIOIHY-

HLI IIPaBHIANM
ConocTanie -
e \BJIeNIST 06PAsHa-CIucKa (Pﬂ & nat ,
{i 7 e
COK, eCHm Tawos AAHHOMY CONOCTABHTOND COO: e ) paty,)
» I TaKoil ske cmye OTBETCTBYET JI0G0IT ¢~

0K

Kaaamn ok f, MO B KPyrJmIX Ck .

yEa oMy obpasiy-cumncery I['*IIPH\II:I); X cxoBrax, cOOTBETCTBYET
¥. Hanpnmep:

[1S [LINEAR INDEX
2% NDEX leX VA
[QUOTE (INDEX 1 2 -:l\>jjﬂ]] it
- g i PR =l g
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Comocrannrens STAR: [STAR pat], FSUBR.
Jlanmslii CONOCTABNTENL COOTBETCTBYOT apGoMy CHHCKY, Kambiil 2ae=
MEHT KOTOPOIO COOTBETCTBYET ofipaamy pat. Bozee TOYHO, CONOCTABH-
Teas STAR, mpoBepus, €Wro ASHATABAPYEMOS BRIpAIKEHAE SABJAACTCA
crmcxon (¢ A0ODRIME cxobramu), conocranuger ofpasern paf mo ofe~
PO ¢ Kauij(EIM DIEMENTOM DTOTO CIMCKA. TlycTsiM CONCKAM [AHHEIH
COMOCTABHRTEND CcOOTBETCTBYET BCEI A,

Hanpumep, obpaser [STAR [ID]] coorBercTByeT nofoMy CIHC-
Ky, Bee ONEMEHTHL  KOTOPOTO — wipentauraropsr, a obpasern
¢STAR [ID]) coorBeTcTByer n0GoMy cerMenty Ha BACUTH(HRATOPOB:

[IS [STAR [ID]] (ABC)] - T
[IS [STAR [ID]] (AB24C)] - ()
(IS (14X (STAR [ID])) (12A B)] - T, Xi=(12)

HamoMuuy, 970, coraacuo ofmemMy TPEAITY CONOCTABNEHNA, IO~
Gowmsie HPHPHERTE YAAUHOTO COMOCTABICHI COXPAIAITC, A B Caydae
HeyATH OHH YHATTOIRAOTCH. Ilooromy

[IS [STAR #X] (ABC)] — T, X:=C
(DO [UNASSIGN X]

[IS [STAR X] (A A)]]
(DO [UNASSIGN X]

(IS [STAR X] (AB)]] - ()

= T, i Xs=A

(8 mocuepmeM mpEMepe HePeMERHAA X ocraerca (iea smaMenusm).

Conoerasureas ONE-OF: [ONE-OF 1], SUBR.

JmaueHneM apryMeHTa JOMRen Guith CmicoK. COmOCTABHTENE COOTBET-
_cIBYeT AHAANSHPYEMOMY BEIDJRCHNEIO TOTAA i TOALEO TOL[AA, KOTKA
970 BHIPAJCHHE PABHO OJHOMY I3 DIEMCHTOR papnoro crmexa. Ha-
HpHMED:
[DO [SET X (A B C)] [1S [ONE-OF X1 D] - ()
[1S (1#X (ONE-OF (4 —)1 ()
(A—B+0C] — T, X:=(A)

Comocrasarens PAT: [PAT e], SUBR.

AnaveHmeM APIYMEHTA [JOKHO OHTH BEIPAZKEHNE, KOTOPO@ MOET Bbi-
CTyNaTH B POME IPOCTOTO obpasma. PAT comocrapisier 910T obpaaen,
¢ amamEanpyeMu Beipakenme, Feam 970 CONOCTARICIIE yaaumo, To

conocrasmrens PAT cOOTBETCTBYET BBIPATRENNIO, HEYARAHO = e Coo0T-

BETCTBYET.

[ JlamEsiii comocTABNTENh IPHMEIICTCA B Tex Cily9asx, KOrja o

AHANISNPYEMEIM BRIpUKEHHEM Hajo COLMOCTABITE olpaser, KOTOPBIL

papapee NensBecTe,
ROIT I CTPOMTCS BO BPeMH BRIUMCJCHHA TPOrpaMaki,
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A SBIMOTCS SHAUCHHEM KAKOI-MAOyRs mepeMen-

=

MycTh, K TPEMEpY, 3HAYEHHEM it
y nepeMennoit X gpimer
e fAOTCH CHHCOR

[1S [PAT X] (AB)] — T, Yi=

B To ike BpeMsa o=

MSXMAB] - ()

JleiicTDATENABHO, GCHN B IODPBOM NpPHAMepe SHAYenHe Hepemenmoit X
paccMaTpPHBAGTCA Kak ofpasenm, KOTODEIT CONMOCTABIAETCH CO
cnmexom (A B), T0 Bo BTOpOM IpEMepe aT0 SEAYEHNe HPOCTO G P a B-
MU BAaeTC, a HTH JiBA CHUCKA He PABHEL :

Comocrasnrenn.BE: [BE e], SUBR.

Jlanmsii CONOCTABNTENH (HTHOPNPYET» CONOCTABIAEMOE ¢ HEM BhIpa-
JRemHe N HATepecyercsa TOJLKO SHAYEHNeM CBoero aprymenra. Ecmm
oo pasmo (), TO COMOCTABATENL He COOTBETCTBYET HERAKOMY BLIpa-
AMEHINO, A DI NIPYTAX SHAYEHNAX APryMenTa CONOCTABHTENL coo-rng'r-
CTBYET MIDOMY DRIDAMEHIT.

Conocrasireas BE memoanayerca oGHMHO B TeX CIyHams, Kora
B mponecce CONOCTABNGHNA HANO YTO-TO BHIONHHTL C n-o,uo m‘
thynxnmit. Hanpmep, npe comocrapiennm o

[1S (¢ > [ET [ATOM] %X [BE [PRINT .3 .
o e -*I T[ X111 <»)

nepeMennoii X
;mi £ Hmﬂﬂhﬁynew HpHCBOeHO 3navennme D m aror aTom Gyfer Be-
mmﬁﬂg 1!‘.!10{;61.1.11& DEEHC-aHH Herpoernan (pynrnua BEXIT, ¢ HOMOMIBIO
MO/KHO NPEKDATHTE BHIONHENNE moboji ofsemaomeit mpo-
nenyper. Tam Cmn pacemorpen Bmxon ma $ymkmmin, spgecs » <
PACCMOTDHM BHIXOJ{ M3 CONOCTABHTeXER. ; il
Ilyers namo ofpamenne & ¢gynxmmn EXIT:

[EXIT e fn n?]

i 7
nui}c;-r{:;mir:;ignem aprymenTta fn smpigerca maenThuratop FN —
ot o cg;(;cranmenﬂ, obnerioniero fammoe obpamenwe.
- Ha st ol T sasepmaer pabory 9TOr0 CONOCTABHTEN,
s nprym. Inemoo M CONOCTABICHNE HEYAAYHBIM, eCHd SHA-
e :1:1'&' ABAAOTCA NOYCTOil CONCOK {)'. OIH YAATHEM,
el aprymenta e otamino or (). B cnyuae «meynawmoro»
e nobounsie ofihentsr, EMesmme Mecr0 ¢ HAYANA BHIION-

IJPHIIH conocraBnTean '

boursie adihertn c.nxi';a::ne'rl;[lumﬂ' N sl g
Tpernit apr —

Ty 0f

XOJI.

» : .
1‘mmmmery_ten~r dynrnmn EXIT yrassisaer, B3 KaKoro mo cue-
e ‘TO comocrasuTenda ¢ mmenem FN oCcymecTBIAeTCH BEL
BTO " ' =

O aprymenTa mer mim ecam ero sHavemme N paBmo
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HYMO, TOTA TIMEETCA B BHJY Gnmrafimmit ofLeMILomuil conmocTann-
rean FN, mpm mpyrux smavennax — (N -4 1)-if mo cuery comocrani-
rexs FN. Ecmn cpejir 005eMITIONNX IPONEyp HeT HY/SHOTO COMOCTA-
Burens, Torja (ymemua EXIT ocymecTsiper BEIXON HA BePXHHIL
yposens nporpammer (em. § 1.16).

C yueroM crasagHOTO ohpasen

[SAME (X) [WHEN ([ATOM] [NUM])
(+X [BE [EXIT X SAME]])]]

13 BeexX ATOMOR COOTBETCTRYET TONRKO THCAAM, & W3 DBHPAKeHMHil
JIEIX THIOB — SeMy YIOJHO, KpoMe myeroro ciucka ().
Comoerapurear HAS, Ofpamenne K HeMy HMeeT BHJ

[HAS ind, pat, ... indy paty], FSUBR, k= : 12

DEoT COMOCTABATENH COOTBETCTBYET TONBKO MeHTH(EKATOpaM, npH-
oM TAKGM, WHIl CITHCKHN CBOICTB YAOBICTBOPAIT CAeAyIONIeMy Tpebo-
BAEHI0: BHATeRHA CBoNcTB ¢ maspammmu IND; (a10 smavemwn apry-
MeHTOB ind;) ROIGKABI COOTBRTCTBOBATE ofipasnam pat;. Bouxee TOTHO
comoctapnTens HAS peiicrpyer Tak. Ecan apalmaupyemoe BhIpasie-
e — me upentnduKATOpP, CONOCTABIEHNE HeyaTno. Inaue comocTa-
pitrens perumcaser smauemne IND, cmoero aprymenta ind), HaXojwuT
B cmncke cBoiicTs memTH@HEEATOPA CBOHCTRO C HAIBAHHCM IND,
W sHAdeIHe dTOro cpoficTsa (amGo Iyeroii cmmcox (), ecum TaKoro
coitcTBa meT) comocTamusier ¢ ofpasnom pats. Fean fanmoe COMOCTaD-
JIGHNG YAMHO, TO COTIOCTABNTENH BEIIONHAET AHANOTHIHBIC AeifcTBEA
0 OTHONICHHI K cAeAyioleil mape apryMmenToB — ind. m pats, H. T. I
B cayuae ycrexa Bcex 9THX IPOBEPOR CONOCTABICHIE nfenTaprra-
ropa ¢ comoctapuTeidem HAS CUMTARTCR YHATHBIM. Ho ecam xotsa Osf
0lHA TPOBEPKA OKABANACH HeYJAUmoii, TOI/A HAS cpasy upexpamaer
cnoro paGoTy, ormenser Boe Toboumbie dPERTH IPEBIIYIHE PO
BEPOK ¥ CHIHATHBHPYET O Heyjaye CBOEIO COMOCTABICHIL.

Ilycrs, ¥ npuMepy, npenTn@uEATOp CONS mmeer CBOMCTBO ¢ HA-
apamien TYPE 1 snavemmesm SUBR, a Taisie CBOHCTBO © HA3BAHNEM
NARG n smavenuem 2. Torga

1S [HAS NARG [GT 2]] CONS] - ()
[IS ([IIAS TYPE SUBR NARG »N] (LIST .N})
(CONS A B)] — T, N:=2

2.7. Onpejieaenie HOBHIX comocTABNTEeI]

Jlan oupefedeni HOBOTO CONOCTABUTEN A CHeyeT o0paTHTLCA
i serpoennoi dyarmun DEFINE: ,

[DEFINE g (KAPPA var pat)].
3nech g — mjenTnduRATOD, HMA onpegeﬁ;reuoro COMOCTABATOMNSA,
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a cracok (KAPPA var pat) — onpedeanioujee svipadscenite nroro como-
crapaTens: daement KAPPA yrasumaer, uro oupepemserca comocra-
puTens (a me (PYyHKNEA HIX Teopema), SMeMeHT var — 0T0 OHHCAHNE
napaMeTpos CONOCTABNTENA, a mpocroil obpasen pat — ero 7edo.

Onmcanme MapaMeTpoB COMOCTABHTENA 3A/lAeTCA TAK e, KAR 1
OMICARNE NADAMeTpoB oupefeidsemoii (ymrmmii (em. § 1.42). Ecau
par — HACUTAQAKATOP, TO 9TO — HMs eJNNCTBEHHOT0 HAPAMETPA CO-
nocrarnTess. OSpAmMATEeS K TAKOMY COTMOCTABHTEINI0 MOMHO ¢ JIOGEIM
WICJAOM APTYMENTOB, KOTOPEEe AOMRHEL Ghith (OPMAMIT, TPOCTRIMI T
CerMeHTHRIMII BCE OTH apryMentsl OyAyT BEIYUCAeHsr H L-cnucor ma
nx suadenuii Oyger mpucBoen mapaMmeTpy comocrtaBnTel. Ecum var —
ufenTHPUKATOP, TOMeICHHKIl 3BO3T0UKON, TO ¥ CONOCTABHTENA TAKIKE
Of{HH TAPAMETP M JT000e WHCHO APryMeHTOB, HO B JAHNHOM CAyuae
NapaMeTpy MPHCBANBAETCA L-COMCOR M3 HEBHYHCIGHHBIX APryMeHTOR,
W, maxomen, var Moker uMmerh BEE (¥ Yz ... vm), m=0, rie
vi—anGo mnpocro mpenrudmraTops, ING0 mEenTHOURATOPH, TOMe-
uennbie 8veafgoukoil. llpm obpamennm K TaKoMy cONOCTABHTENO Tajmo
3071aBaATh POBHO m APTyMeHTOB, OPH 3TOM eCHU napaMerp vy He IO-
MevueH, TO eMy LPHCBANBAEGTCH 3JHAYeHHe i-T0 apryMeHTa, KOTOPLIil
fogen OHITH TPOCTOl (hOpPMOI, a eciHE WOMEUeH — IPHCEANBALTCS
can {-it APryMent B TOM BHJe, KAk OH 3afjam B 0Opamemm.

Ipn ofpameHnE K CONOCTABHTENIO, ONPENEICHHOMY MOTH30BATE-
AeM, BRIIOAHANTCA CiXefylomue peiicroma. Chavana, ecim HYsRHO,
BEITHCAAIOTCA APIYMENTEL (BCe WAM TONBKO WACThE MX), 3ajlAHTILIe
B ofpamennn. 3areM DBOJATCH TNAPAMETPH COMOCTABATENA, H HM
HPHCBANBAIOTCA COOTBETCTBYIOMNe sHavenusa. Ilocie ororo ocyime-
CTBIFIETCSA COMOCTARIeHIe Tela CONOCTABHTENS, T. e. oGpaama pal,
C AHATH3HPYeMBM 00LeRTOM (¢ 06BERTOM, KOTODEIL ITOCTABIER B COOT-
BOTCTRIe famnmoMy ofpamennio k comocrasmresio). IlapaMerpu como-
CTABITONA TOKATHBYIOTCA B ero Tede, Tfie ONI PACCMATPHBAIOTCA KAk
ofprumsie  mepemenniie. Eclm ¢ONOCTABIGHES Tera COMOCTABATEN:
¢ ANATHBHDYEMBIM OOLEKTOM Y/AUHO, TO CUMTACTCH, WTO CONOCTABH-
TeMh cooTmeTCIByer oTOMY O0BEKTY, HEYAAUHO — He COOTBETCTBYeT,

Oupepenenus comoctapaTencit Moryr 6uTH pexypenensivy, B resne
COMOCTABATEACH JOMYCRAIOTCA OOPAIEHNA K ele He ONpPejeeHmkM
TIPONEypanM, OfIHAKO K MOMEHTY HepBOro oGDAIEHNA K COMOCTABINTE.
0 BCe 9TH MPONEAYPE! AOGKRAEL GBTH Yike ONpefelon B mporpamate.

Hpommmocrpupyenm crasanmoe ma KOHKPETHHIX TPHMEpax:

[DEFINE NATOM (KAPPA () [NON [ATOM]])]
zyaloumocgtmcmnmam HET TApaMeTPOR, MOaTOMY ofpamaTsca K me-
Jmﬁmn{n m:;:mf:};;?mm_on: [NATOM]. C?uocm‘nmenb COOTBETCTBYET
v [Nr\'r‘{)rﬂ]m{‘ h]ﬁ}OMl‘. aToMoB. J[eilcTBOTENLHO, COMOCTABICHITE
ity c C JOOBIM BEIDARCHIEM CROJNTCA K COMOCTARTCHII0

omocTaBuTeds, T. e. ofpasna [NON [ATOM]], ¢ aTmm e
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PHDAREHEEN, & JAHHOMY 0(pAsIy COOTBOTCTBYIOT TOULKO HEATOMEL

[DEFINE LG (KAPPA (MIN MAX) :
[LISTR [ET [GE MIN] [LE MAX]]])] g

Conoc¢rasurens LG cootsetcTRyer JiofioMy CHNCKY, AAHHA KOTOPOro
_me menpmre MIN m me Gombme MAX. PaccmMOTpuM, Hampmuep, COHmO-
cTaBlenne

[18 [LG 2 5] (A B()]

Bumoxmenue comoctapurens LG maunHaerca ¢ TOro, UTO NAPAMETDY
MIN npucsamsaerca smagende 2, a mapamerpy MAX — smavemne .88
Jlaee ocymeCIBIHETCH cOnocTaBienue obpasna .

[LISTR [ET [GE .MIN] [LE MAX]]]

co couckom (A B C). Omo ymawmo, mOITOMY YAATHHIM ABJIASTCA #
comocTapenme obpasna [LG 2 5] co cmmexom (A B C), 7. e. dynr- =
nus IS pripabareipaer smavenue T.

[DEFINE CONTAINS (KAPPA (+P) g
(<> [PAT .P] ()] e

O6pasny [CONTAINS pat] cooTBeTcTBYIOT TOALKO L-crmckm, mpmies
TAKHE, ¥ KOTOPBIX XOTj OHI OfHH SAEMEHT BePXHEr0 YPOBHJA COOTRET-
crpyer ofpasny pat. Hanpusep:

[IS [CONTAINS [ID]] (56A2)] - T

JlelicTBATONLHO, SHAYeNHEM NapameTpa P mpm aTOM ofpamennm K €o-
mocTaBETemo aniagerca Beipamenme [ID]. Tlostomy comocTapieniue g
rema comocrasurens — obpasna (¢ > [PAT .P] (D) —co cmuckoMm =5
(5 6 A 2) ynawuo. :

[DEFINE PALYNDROM (KAPPA ()
[AUT () [LIST 1]
[SAME (X) (#X (PALYNDROM) X)]])]

JlagHEI CONOCTABHTENSh COOTBETCTBYET L-OmHCKAM, Yy KOTOPHIX e~
MeHTH, PABHOY[ANEHHEE OT HX KOHIOB, PABHBL Onpegenenne ¢omo-
CTABHTENH PEKyPCHBHO: OH COOTHETCTBYET ambo mycromy L-comexy, '
nubo L-cnmexy ©3 OIHOTO DIeMEHTa, anbo L-cmmery, y KOToporo mep-
BET B MOCHEAIHI DMEMEHTH PABHEL, & CEPEHHEA COOTEETCTBYET BTOMY
e conocrapuredo. Ilooromy

[IS [PALYNDROM] (A B A)] - i

[IS [PALYNDROM]

((A+B)y—C—(A+B))] = T

[IS [PALYNDROM] (A B C A)] — ()

Paccmorpum mofpoGnee, KaRk OCYUICCTBIIETCA IepBOe 13 ITHX
comocrapienuii, Iapamerpos y comocrasureas PALYNDROM mer,
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poaTOMY Cpasy HaTHHAeTCA COHOCTABJICHWEe €0 Tena ¢ AnannsnApy-
OMBIM CILICKOM:

[1S [AUT () TLIST 1]
[SAME (X) (#X <PALYNDROM> X)]] (A B A)]

Tar xax mepeuii m BTOpol obpasmer ms AUT me cooTmercTByIOT
cnuery (A B A), ¢ armM enmexom comoctasasercsa TpeTmii ofpasem:

[IS [SAME (X) (#X (PALYNDROM} .X)]
(A B A)]

Tlepeiiil ™ NOCHeNHHIT DICMEHTH AHANMBMPYEMOro CHNCKA  paBHH
APYr ApYTY, N0ITOMY RaHHOE comocTapiemme Oymer YAaumbM, ecin
yJlAvHO COMOCTaBJeHME cermentmoro ofpasma <PALYNDROM> ¢
CeTMEHTOM H3 Of{HOTO aleMenTa B, a 9T0 comocTaBiIeHme, COTNIACHO
npaB@Eay feCerMenTalum, CBOAUTCA K CONOCTaBISHHIO

[IS [PALYNDROM] (B)]

Cuopa BeIBHBacTeA conocrasmrens PALYNDROM, no Tenepn ero
TEJ0 CONOCTABIASTCA co cumckom (B): :

[IS [AUT () [LIST 1] :
[SAME (X) (#X {PALYNDROM} X)]] (B)]

INocxonery cmmcor (B) coorsercrnyer Bropomy ofpasny na AUT,
TO 9TO COHOCTABAEHHE yRayHo. ClefoBATeNLHO, YAAUHHM HBISETCH
u comocrapacnne ofpasna [PALYNDROM] co cmmckom (B), a mem
caMBIM YAAYHO N HANIe HCXORHOE COMOCTABISHEE, Y

- [DEFINE ET1 (KAPPA «ARGS [WHEN
([BE [EMPTY .ARGS]])
([PAT [1 .ARGS]]
[PAT [FORM [ET1 <REST 1 .ARGS>]]1)1)]

,H"EI.IIIII-Ii'I CONOCTABATENE AHAJNOTAYCN BCTPOCHHOMY  COIOCTABATEIND
ET. Ipn ofpamennn K Hemy MO/KHO 3ajiaBaTh jiofoe RONMYECTBO
APTYMENTOR-06pA3NOB, CHHCOK H3 KOTOPHIX NPHCEANBACTCHA NapaAMOT-
py ARGS. Hanpnwep, npn ofpamemnn [ET1 [INT] [GE 1] [LE 9]]
suagenneym mapamerpa cramer cmmcok ([INT] [GE 1] [LE 9]). Ecmm

m-pm.m H3 3aJaHHELIX Oﬁ]'la:incl]] CODTBGTGTB.\FQT &HUJIIIBHPYBMOMY BREI-
AT ;
{"I kenmo, 7o ET1, wrobul mpoBepuTsh COOTBETCTBHE ATOrD BhIpaKeamsI
1 Tal O

OCTANLHEIM ofpaanas, CTPONT ¢ moMomblo (ymrmun FORM ofipa-

menme K cefe ¢ ocTameBRIMEI aprymentamm-oGpasmamm (B Hamem
fipmMepe — ato ofpamenne [ET! [GE 1] [LE 9]]) @ momyawsmmmii-
Ezﬂg;;:u;t;lt;;omcmn.'me'r C aHaInm3upyeMuiM BLIpa'keHneM. Ecmm

7 HYCT, & 9TO UPHSHAK TOr0, 9T0 CONOCTABIEHNA BCEX
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HEXOJUBIX  00pasioB ¢ AHAJNSAPYEMBIM  BRIDAKEHEEM  OKARATICH
yRauneMu, To conoctapicmme ETL ¢ Boipasenuem sasepiiaercs,
COrNIacHO HepBoil Kiaayse ycnopmoro comocrasmrens WHEN, ymaweir

2.8. Ipumep HCMOABIOBAHIA COMOCTABHTENEIT

Trobul TPOACMOHCTPHPOBATE BO3MOKHOCTH CONOCTABHTeNell, OIH-
IieM aHAI3aTOP BLIPAMGHNI AghIKA JINCH, KOTOPEHIi MOMer cay-
JKHTH [OTOXHEHNEM XK, paccMorpemnoit n § 1.19 nporpasme, mpeodpa-
SyloIeil JAMCIIOBCKEC BHpasKeldfd B DRBUBAJEHTHLIE NIPHEDCKNE BEHI-
paiKeHus NpPH YCAOBHH, 4TO JHICH-TIPOTpamua Banmcama Oesz ommGox.

Tlpn mocTpoenum amaawsaTopa ME GyjesM HeXOQUTh W3 CASHYIO-
mux npepuonokenuii. Pacemarpneate OyjeM TO jKe IOIMIOHRECTRO
guena, yro w B § 1.49. Ha Bxopm amammsaropy Oyner nogaBaThes
MOCHEOBATEALHOCTE BHIPAYKEHHI, COCTABIAIOIMINX CBASHYI0 JHCH-
nporpammy. Cuntaem, 9ro (paiim, rje samucaHsl 5TH BHIPAMKEHNA, yike
OTKPHIT M ABIAEGTCA AKTHBHEIM (ailiom BBOga m w10 (PyHKIMHM BE-
Bojia macTpoenst ma newars ma ALY mmm tepmuman. Aunaanzatop
1O Ouepe/(l CYMTHIBAET BBHIPAMKCHMS JIMCH-IIPOTPAMMBEI, TPOBEPALT HX

0 0 Kaijioil saMevuenioil ommbke BLjact coolmienHe HA ILeYaTh. |

Anaimsarop pacnmosumaer me Bee ommOKRE; O, HALPUMEp, He MOMKET
o0HAPYHEATE HEOPABNILHLIT Oanane cKoOOK WM BanpelleHmble HaMmm
TOYEUNEIS BEIDAKEHAA, TaK KAk NOAOOHEIe KOHCTPYKIHH HeJOmyc-
THME ¢ TOTKH 3DEHHA CHATAKCHCA NJADHEpA W TONPOCTY HE MOTYT
OniTh cumTansl nuaHepckoit yEEmmelt ®Boga. Ommbkm, KOTOpHIE
PACHO3NIAET AHANH3ATOD,— 970 HENPABHILHOE KOJIHMIECTBO apryMeH-
TOB B O0pamiemAAX K JNCHOBCKAM (YEKNEAM, ofpanjeHme 1 HeomH-
caunabiy QyuRnmaM u T, IL

B cpoeit paoTe amajmsaToOp NOJL3YOTCS CIMCKAMI CBOHCTE INID-
HePCRNX HACHTHHUKATOPOB, ABJIAIONUIXCA HABBAHNAMMN JHCIOBCKIX
tynunmit. Croiicreo NARG ykasuipaer Ha KOIUYECTBO APryMEHTOB Y
cooTBeTeTRyomeil gynrnnm, a csoiictso TYPE yraskiBaeT Ha KIace
$yurmnn — SUBR mam FSUBR, mpm otoM Bce onpejedseMmble JAnCH-
yurnun Mpr Oyzem orHocHTs X Kiaacecy SUBR (manmomumy, 910 B
HalleM IOJMHOKECTBEe JHICa BCe apryMeHThl OHpejeldseMix (yHi-
Ui BEIBRIBAIOTCA 10 3HAYEHmI0). [l HA3BAHMI BCTPOCHEBIX JNMCH-
(ynrnuit aTH cBoiicTBA BaJAIOTCA Sapamce, A A OUpPeeIACMBIX —
HpI TOABIEHUE B JHCH-TIDOTPAMME HX ONHCAHIIL

IlepeMenitie, KOTOPLE MCHONLAYOT AHAIMBATOD, HMMEIOT CIABLYIO-
uimii cmbica. LV — 070 CIHCOR AMCH-NEPEMEHHEY, K KOTOPLIM pas-

pemreno ofpamaTECH B AHAJNNSHPYEMOil aucnoBekoit (hyHEImEM; MEL

Oymem IipepgumoxaraTe, Wro B Teme mobolt ompefensesoll  dymummE
MOJRHO HCHONB3OBATH TOABKO €€ JORANBHLIE HepeMeHHbie Hm sanpe-
HIgHO MCIONL30BAHUE BHeIIHNX Hepemenunx. DE — aTo «dnammors,
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KOTOPHIT YKASLBAET, auaJmsppyercda Jam ceitwac Texo xanoit-mmbynn
onpepeaemoit dynunun (DE =T) mm mer (DE= ()); mo aromy
(prayEry aHANH3ATOD Y3HAET, JONYCTHMEI JH ceifiac ofpamenns &
elfe He OMHCAHHLIM (PYHKIMAM (4T0 JIONYCKAGTCA B Tele ONpee-
empix (pynrnmii) mam mer. UNDEF — comcork ofpamienmii ®ax pas k
TAREM HEONHCAHHRIM (YHKIUAM; apanus dTHX obpamennii OTRIajB-
BAETCA Ha KOHEN, KOrja CTANYT HM3BecTHLIMH Bee (DYHKIHE, ompefe-
aenHbie B JEcH-mporpaMme. ERR — ato (uaskor, Koropmii mMeer
suavenne (), Ioka B JHcHo-mporpaMse He o0Hapy;keHo omu0ox, I
npnonMaer savesne T npm mepsoit ske ommOke-

Hmike ONPHBOJHTCA ONHCAHHE HAINEI0 AHAJHBATOPA, cHab:eHHO®
KPATROME IFOACHEHAAMIL,

[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)]
[PLIST EQ (TYPE SUBR NARG 2)]
[WHILE [NOT [EOF]]
[IS [L-FORM] [READ]]]
[LOOP E .UNDEF [COND
~ ([1S ([HAS TYPE SUBR NARG #N]
<LIST .N}) .E])
(T [PRINT-ERROR .E])]]
ERR])]

Jro ocnopman (ynkmma amammaatopa. Ilpesge Beero oma samocut B
COHCKHE CBOICTB HABBAHU BETpoeHubix muern-pyunmuii nudopmanuo
00 ux xnacce m uwmene aprymentos. [l mpentuduraropor COND »
SEXPR cmnckm cBoiicTs He 3afjaiorcs, Tak Kam obpaueHunn K Qymi-
LUHAM ¢ 9THMH HA3BAERAMH OyIyT AaHAJIHIWPOBATHLCA IO O0CODEIM
npasunaM, Oe3 HCHONL3OBAHEA ChmeKoB cpoiicTs. Satem 3 WHILE-
KT OCYIMecTBAAeTCA CUNTHIBANIE JNCI-BHPAKEHNA W HX TPOBEDKA.
B LOOP-mukne apaimsnpyioresa Te o0pamenns K imcr-ynKmuaM, Ko-
ropeie Ouumt samecenst B cnmcor UNDEF. B te moMentsi, Korjga ana-
AU3aTOPY BCTpEUANMCL OTH O0pAIMenis, yrasamiusle B nmx (hymrmmm
eie e OLIN OmpejieJens], NOITOMY ANAIN3aTOP MOr TOIJIA IPOBePAThH
JUITL NpasugLHOCTL APTYMEHTOB, 3ajaubLIX B 8THX ofpamjeHmsx.
Tenepn ke om mpomepgeT TPABHALHOCTH WUHCAA APTYMEHTOB I TO,
Orimt mm B sren-mporpamue onpejienensl (yHERORm, yKasanphle B
9THX Ofpamjennsx,
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Coofmenns o mofionM HeNpaBHILHOM JNCH-BHPAKEHEN IIedaTaeT
caepyomas QyRRmma: '

[DEFINE PRINT-ERROR (LAMBDA (E)
[DO [MPRINT INCORRECT FORM: .E]
[SET ERR T]])]

Bee ocrambEEle mponefypsl HaIIero AaHAAM3aTOpa — OTO  COMO-
CTaBHTeNM, TIPOBEPAIOIIHe NPABHILHOCTE BANHCH pPABIHYHLIX THIOR
JINCIORCKAX BHIpazReHmil,

[DEFINE L-FORM (KAPPA ()
[SAME (E) «E
[AUT [L-CONST] [L-VAR]
[FUNCALL] [LAMBDA-CALL] -
[BE [PRINT-ERROR .E]]] 1)]

JInen-hopma — BTO WID KOHCTAHTA, MAM LMEpeMeNHAR, WIN obpamenne
% ymrnun, i ocoboe ofpamente ¢ LAMBDA-pupamennem. Eeam

apanmnanpyemoe pupakenme —me dopma, to of srom coofmaercsa
Ha HeYaTh. :

[DEFINE I-CONST (KAPPA ()
[AUT T NIL () [NUM]])]

JImen-woncranta — aro T, NIL, () mum wmerno.

" [DEFINE L-VAR (KAPPA ()
[ET [ID] [ONE-OF .LV]])]

Tlepesennoit (COTACHO HATTIM WDPOITONOKCHNAM) ABIACTCA MCH-
TRPAKATOP N3 Terymero cmucka LV,

[DEFINE FUNCALL (KAPPA () [SAME (N)
([ID] (LIST «N})
[WHEN
"~ ((COND () [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]))
[BE [SET UNDEF (LUNDEF .N)]])11)]

OGpamenne x Gysxmun Aommnao GWTL COECKOM B KPYIAHX CKOGKAx,
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raTHEADIMOMCA ¢ BAeETE(mKaropa. OGpamense R Qyaxmma COND
JOMKEO COflepiKatTh Xxora GH OMH apryMesT, H BCe APTYMOHTH 06g-
saHsl OHTH cnmckaMm 3 AByx gopm. OGpamenue k Pymsrnma SEXPR
aHANMBHPYeTCA ¢ moMOmpo comocrasmrens NEWFUN. Jlna obpame-
Ui K ApPYreM (hyERmpm, BCTPOCHHEIM WM YiKe ONpeJedeHHEIM, LpO-
BEPSETCST NPABHABHOCTE YICHA 3a/|JaHHLIX APIYMEHTOB, a Ans QyExmmi
waacca SUBR nposepsercs w 10, ABASOTCH Ji MX aprymentsr Qop-
samm. Ecam e Berpermiock oGpamieHme K HeONNCAHHON (QyERImM
i MEL CeifTaC HAXOANMCA BHYTPO Teaa HEKOTOPOH ompejensemolt Pysk-
nuu, 7. e. DE =T, Torja nposepaercs, ABIATCA JAE APryMeHTH DTO-
ro ofpamenns (opmamm, mocae Yero ofpamesHe SAHOCHTCA B CIHCOK
UNDEF, Ecnn DE = (), To ofpamenne x meonmcasHo# (ymrnun He-

JOIYCTHMO, B TakoMy ofpamesuio comocrasmrens FUNCALL me co-
OTBETCTBYET. 5

[DEFINE NEWFUN (KAPPA () [SAME (F N)
(SEXPR [ET [ID] »F] [DEXPR #N])
[BE [PLIST .F (TYPE SUBR NARG ,N)]1])]

9T0T CONOCTABHTENH MPOBEPseT NPaBHALHOCTE oGpamennii ® fyERmmE
SEXPR. Ilposepms, 4T0 B amaimampyeMoM OODAIIEHHE NepPBELE ap-
TYMEHT ABIAETCA WAeHTHHUKATOPOM, 2 BTODOH — IPABHIBHEIM ONpe-
AGIAIIIEM BEIDAJReHHEM, COIOCTABHTENbL 3AHOCHT B CIHOHCOR CBOHCTE
oToro nienTHUKATOpPAa — MMEHH ompejieademoit (ymRIEE — wmeno ma-
paMeTpoB (DYHKIMH (OHO Y3HAETCHA HPH BHIONHEHEE CONOCTABHTEN
DEXPR) ® mpmamax roro, ato ¢ynrmua ormoemres x xiaccy SUBR.

[DEFINE DEXPR (KAPPA («P) [SAME (LV (DE T))
(LAMBDA [ET [STAR [ID]] »LV] [L-FORM])
([1 [LIST [PAT .P]] [])])]

ITposepsisl, NPABIGILEO JIH WOCTPOCHO OUPEEAAIONIee BEPAIKEHEE
dyuxrnm, conocraparess DEXPR spogur Jokansume nepemenniie LV
u DE, xotopmie Gyayr ucmonb3osarsesa comocrasureaeM L-FORM npm
4aHAJNW3e TeJa ITOr0 ompefensomero Bupaxenus. DE noaywaer ama-
genne T, a smavenmem LV cramopmrTes CINCOR IapaMeTpOB M8 oupe-
ReIAI0MEro BRIpAKeHHA, DTAM coobmaerca comocrasmremo L-FORM,
uT0 OH paboTaer BHYTPH ONpe/elA0NIErs BRPAMKEHHUS W 9TO 37eCh JI0-
OycTHME 00pAIeHAA TONLKO K NEPeMEHHEIM, ABIAIIIHMCH mapamer-
pamu amanmsupyemoil ynxgun, Ecirm onpefiensoliee BLpAKeHEe Ba-
HHCAHO NPABWILHO, TO 00pasem, SafaHHENl KAK apryMent COmMOCTABH~

Tena DEXPR, comocraBnfeTcA ¢ WHCAOM, PABHLIM JUIHHE CIHCKA Ha~
pamerpon,

[DEFINE LAMBDA-CALL (KAPPA () [SAME (K)
([DEXPR#K] (ET [LIST .K]
[STAR [L-FORM]]>)])]
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B “ofpamenzn ¢ LAMBDA-puipa:teHmeM umCH0 APIYMEHTOB [OIKHO
PaBHATECA HHCAY TapameTpos, onucamswx B LAMBDA-smpasrenmy,
M BCO 9TH APryMeHTSI JOMKHEI OuITh (hopMmanu.

Ha orom sasepmaercda ONHCAHIE AHAIA3aTOpA, BalycK ero ocy-
mecrsiagerca ofpamenucs ¥ Gynsmuu ANALYSER:

JANALYSER].
Bpagenue 5T0ro DEPAECHNS PABHO (), CCAM B ANANNBHPYeMOil JNCH-

nporpaMme He Onuio obHapykeHo ommOoK, m pasno T, ecan Obuia Hal-
nrema xorsm Ol offma ommbika.

I'TABA 3
PE;RUM BO3BPATOB

3.1. Ocnosunie monsTHA

Muorne sagawn ofipaGorin cumponswoit yndopymamm HCRYCeT-
BEHHON0 WHTEIIeKTA (HANDPHMEp, CHMBOJBHOE WHTETDHPOBANNE, CHI-
TARCHILCKII aHa1us, ROKASATENBCTBO TEOPEM, ITANNPOBANEe . leiicT-
puii PoGOTOB, HrPOBEIE Bafawi) DUNAIOTCA METOTOM nepebopa. dm
Ba/{ai He HMeT 9fiJeKTIHRHOr0 ANTOPATMA PeITOHNA, W eTHECTBOH-
U7 BO3MOFRHOCTL PENTHTH WX — HT0 PACCMOTPETH DAZMIITHEIC DAPIMAN-
Thl, KOTOPEIE MOTCHIHATLEO MOIYT OHITH pemenusMm, B Hafeskjie Haii-
TH BApUaHT, KOTOPEIL JelicTeMTENsHO pemaer 3afauy. Komewmo, npH
OTOM CTPEMATCH ¢ IOMONIBIO BBPHCTHK COKDATHTH WHCIO DAcCMAaTpH-
BAGMEIX BAPHAHTOB, O B OCHOBE TAKOIO CHOCO0A PEMIGHNA Ie;KHT BCe
JKe mepefop BapmaHTOB.

CymecTeyer meckoanko pasmoBugmocTedl metofa mepeGopa. Ham-
Gostee wacro ma mparTHEe npurMensgerca mepefop B raybmmy, Korjia
B RaAgaoi To‘mci_:_se‘rnneunﬂ BLIOHPACTCA OJNE N3 BAPHALTOB W ON HC-
ciaefyercsa fio Konma, Fem smOpanusii 1myTs e npuBOgET X yemexy,
T0 ocymecTmisierea BosBpar k Omuxaiinreif TOTKe BOTBIEHNA, B KOTO-
poif eme oCTANMCH HepACEMOTPENHER AnbTePHATHREL, 37{ech BEIGHpa-
eTCA HOBEIL BADHAHT, M TelNepPh HCCIENYeTCH yie o (em. pue, 1). Huna
TOT0 9TOGBL YOPOCTTHTH MPOrPAMMUPOBAHIE TAKOTO METOA mepebopa,
B ASLIK ON3HED BBeJeH CHONHANLHALIR CHOCO0 BRIIIOIH eI OpOrpaMM —
peacun aossparoe (backtracking). Cyrs ero B cmemyromen:,

B moGoit mianeperoit UpOrpaMye MOryr GLITh;paseusnt — 10w,
rAle neobxofnMo cfiesraTh BHIGOP W3 HECKOTBKNX aavreprarue. Tlpo-
TPaMMa pLIOHpaeT B DASBAAKe OfNY M3 ANLTEPHATHR TPOJI0JRAeT
CBom Brncaenna. B rawoii~ro MoMent Mosker Guith YCTanoBIeHO, TTO
Gledanuuil puGop meymavenm, Torya Bmpaﬁarmuaamnﬂwymez—cne-
IANRILIE enruam, 10 KOTOPOMY HporpaMma upexpamaer oGpaborry
BLiGpanmoi AILTEPHATHBEL W BOBBDAIIACTCA HABAJ K pasmuike, OfHo-
BPEMEHHO YHEITORATOTCS ciefisl paloTEL MPOrpaMMEL Ha HEeYCHenmoM
IYTH BLITHCAOUNIE: BOCOTANABINBAIOTCSL OPERENe BHATEHHSA NepeMeH=-
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npH MOABIEHNA EeycHexa BOCCTAHABIANBARTCA TO COCTOSHNE MPOFpas-
MBI, B KOTODOM OHA HAXOJRIAch, KOTA fenana Iepsslit mﬁop.lg._ :
passuike, xax Gyaro Gw m me Gewro aroro sxbopa. Temeps B pasBii-
K6 BEGHDAGTCH JIPYras albTePHATHEA, LOCIAe 4ero MPOrpadMMa Bosob-
HOBJIET CROY BRIMHCJEHHSA — AHAJNSHDPYeT HOBYIO aixbrepmaTasy. Ee-
An ¥ OHa Hp UNPEBOZHT K YCHexy, TO CHOBA MPONCXONT BOSRDAT X
passuKe, 1jie BHIOUPACTCS CHORYIO-
mas amsrepratasa, m . A Hora
B paspmjKe He OCTamercA Bepac-
CMOTPEHHBIX  ANBLTEPHATHB, IPO-
TpaMMa HpH 0YepefHOM HeycHexe
BO3BPAIAETCA Yikie K IpebiIyIHe
pasBuake (B IpOTpaMMe™ MOJKET
GLiTh MHOTO Da3BILIOK), YTODHE Te-
neph aﬁecs_uamcmln panee cfe- :

Jan el BEO0p. e
- Ompcannblii c1ocod BLITONHE
Pue. 1. HHA NPOTpaMMBl, HPH KOTOPOM t_m‘_
. pelelAOTCA PAsBIIRN, B HUX BEION- |
paloTeA ANBTEPHATHBEL 3 B CAyYae HeyCnexa OCYMHeCTBITIOTCA BOSED
THl HASAJ, W €CTH PEKUM BOSBDATOB. Vaoemno ero juiA HPOTPAMMECTOR.
SAKTOVACTCH B TOM, 970 OTBETCTBEHHOCTE 32 3ANOMUHARHE PASBHNOR =
I BX aXLTEPHATHS, BA OCYIECTRICHHE BOBEPATOB K HMM C BOCCTAHOB- ‘*'-I
Jlernes TPeMKHEro COCTOSHNI NMporpamyul Geper ma cebs A3HIK —9T0
AeaeTCA ABTOMATITECKH. Safiaua jKe NOAL30OBATENH — B HYMOLIX Me= ;_
¢rax ONpEjENATH HY/RUEIe PASBILIKA If B COOTBETCTBYIOMUE MOMEHTEL
CHHATHAAPOBATL O Heycmexe. MORHO CKasarh, 9T0 PE/KAM BO3BpA- ,
TOB— OTO «pOMKAY, BCTABIAN B KOTOPYIO MOJXOJANIHE ONEDAT(I,
MOJIHO JEIKO IOAYHITH KONKPETHEE ANroPHTME! HepeGopa. 3
Jlis MIIOCTPAINE PeKHMA BO3BPATOB paccMorpmm pabory cae- ]

Aysomed pymKigm: B

[DEFINE SUM (LAMBDA (EN) :
[PROG (K (M ()) (80)) (,y o ta
A [SET K [AMONG .E]] T
[SET M (LM .K)] S
[SET S [+ .8 .K]] : g
[COND ([EQ .8 .N] .M)
([LT .8 .N] [GO A])
(T [FAIL})I])]
9ra (yERIIT HANOAWT TaKHe WICAA W3 BaJAHAON0 CHUCKA L mo-
JORUTENBHEIX THCEd, CYMMA KOTOPHIX PABHA 34JAHHOMY HOJIOKHTENB
somy wncay N (umeaa B mexoMoM HAGOpe MOTYT NOBTOPATLCA). Haii
femmme wneaa GymKina makawmeaer 8 M, a ux cymay —s S.
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Oynxnms SUM suimmenseres caefyomuy ofpasom. Ha wanos
mare IWKia oHA HmOAGHpaeT ouepejiHoe wumeao Aam mabopa. M mo-
smer GbITh mioboe wmeno w3 cnmexa L, mopToMy BeGOD ero — pasBmIKa
» mporpamme. Takyo passuixy ompepenser cHemmalcmag (YARMLHA
AMONG, ®oTopas B KAaWeCTBE CBOETO SHAYCHUA MOJReT BHIATH J1060e
wncao w8 cmucka L. To wircao, kotopoe oma JeficTBETENEHO BRITAiA,
samomMuHaeTcA B M m npnGasnserca x S, Jlanee S cpammmepaercs ¢ N.
Eeam S o N passet, To mysamii #abop yme maiimen (om 8 M), u B
atoM cayvae dymxnma SUM sakammmsaer csowo pabory. Ecam me S
menpme N, 70 wncen » mafope efme HeMOCTATOURO, MOPTOMY HOTHICKI-
BATIAE THCON MPOAOIIKAETCA: OCYIMIECTBAACTCA MePexol Ha CIHeIyIomirit
mar nuKna, rjie olpefenseTcsa HOBAS PASBHIRA M T. JI.

Ho ecim S owasamock Gonbme N, T0 NPOJOIRATE BEITHCIAGHNE
pynxnmn SUM Hennss, TAK KAk OHA BanmuIa B TYOHK: cyMMa Bubpam-
HRIX UHCEN OKAsanmach cimmkoMm Oonnmoit. ITpmammoii 5Toro Mosker
OmTH T0, YTO HA TeKymleM Iiare nmxia ma cnwexa L Grimo BmGpano
HEeHNOAXO/iAIIee YACHIO, MOITOMY HAJI0 HBMEHATH NpeiHEni Brlop m pac-
CMOTPeTE Apyroe umedo. JImg 5TOr0 ¢ MOMOMLIO CcHenmasbHoir (yms-
muu FAIL serpabaTtmipaercs curman o meychexe, m0 KOTOPOMY mpo-
rpaMMa aBTOMATHUECKH BOBBpAIlaeTcs K CEoell mocaepmeil paspmi-
e — 1 (ymemum AMONG ¢ Texymero mara muxaa, IIpm Bosspare
TAKE ABTOMATHYECKE BOCCTAHABINBAIOTCA TPEKONE BHAMEHNNA Hepe-
Menmbix M m S — Te amauenwA, ROTOPHle OHE EMEMm fio BuGopa oT-
BePTHYTOTO MHCIA. ‘

Hrax, Heyfavantii subop sabmr. Oynroua AMONG, xota oma pa-
Hee ¥ BaKOHYHAA CBOI0 PaGoTy, BHOBh €OMSHBAET) M TENEPh B KATECTDE
CBOCTO BHAYEHHA BLIJIAeT KaKoe-TO Apyroe wncao ma comcka L. C aro-
T0 MOMEHTA BEIIONHEHNE HPOrPaAMMEI BO30OHOBAAETCA: OHA HMOBTOPAET
TeKYOINH IDAT OUETA, HO Yike JIA HOBOTO 9rcia, Beim m ono me mo-
JloiieT, T0TAa mperpamMma Bmoph GyjeT Bosppamena masaf x ymn-
i AMONG, xotopas smfeper ma cumexa L Tperse umcio. Taxme
BO3BpATEL GyLyT MOBTOPATHEA JI0 TEX HOp, IOKA CyMMa S He oKaskercs
Menbinell num paspoil wneay N mam noxa gymrnus AMONG me me-
UepHaer Bcex CBONX BosMojkmocreii. B mocxemmem cayuae owepegmoii
lgyclmex pepHeT OPOTPAMMY K mpefmociefHeil passunke —x AMONG
C TpeJLIyIEro mara IMARIA, 9T00K Teneph MMEHHO S[eCh NCIPABHTE
Pamee cfenannrii Brifop; mpn aToM GYAYT aBTOMATHYECKH BOCCTAHOB-
JCHLI COOTBETCTBYWNIAE BHAYeHEA mepemennnix M m 8,

Ha puc. 2 cxeMaToTHo NOKA3AHO BRIDICACHHC BHIPAZKCHIA [SUM
(6 3 2 1) 5]. Ha arom pHCYHKEe HYNKTHPHEIMA JHBUAME 0003BAYeHLL
HeyCHemEHe aNLTePHATHEH, CINIONIEKIMI — YCHeMHEI TYTh BEIMNC-
ICHIA, BONHHCTHIMA — OCTABIIAOCA HE DPACCMOTPEHHEIMN  AXLTOP-
HATHBEL S

Ommpasics ma mam npasep, yrownmM mexoTopste ocobeHmocTH pe-
HHMa BO3BpaToBn,
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Mpessjge BCero OTMETIM, YMTO BO3BPATH 110 HEYCHEXY HE MMOIOT
HIMEro o6miero ¢ mepexojamu Hazaj. Ilpu mepexojax mporpaMma Jiu-
HAMEYeCKH npogsmraercsa Bmepex. Taw, B mamem npuMepe mocde
Hmepexoja mO MeTke A OCYIeCTBIIOTCA HOBGHE BLEI0B  (yEKImI
AMONG, xoTopast mauuHAeT HOBLL, HE3ABHCHMEI OT BLIGODOB B Apy-

THX AKTHBANHAX OTOH ke Pyuk-

Brod 8 SUM nun, BROOp BIEMEHTOR M3 CHN-

i cka L. ITpn meycnexe ke jeicr-
=632 1) M= BUTeNBHO NPOHCXOANT BO3RPAT
K npeskreil axTaBamun §yHEKRMT

l AMONG, moropas (3HaeT», Ka-

Mi=(), 8:=1 KHe adbTepPHATHELL €10 yike pac-
CMaTpPUBAJNCH, @& KaKue — eme
HeT, W WI0ATOMY, BO30OHOBNE
cgolo pabory, oma BHGnpaer

6 3T 2 CACAVIOTTY IO anbTepHATHBY.
Vi 7% i D Kpome goro, Ipm mepexofax Te-

Kynjne SHaueHid NepeMenHLIX
COXPAIAIOTCS, TOIJA Kak npu
/ ] BOABpATAX 110 HeyCHexy omm
Heyereir LW‘:E’_ VHIITOHAOTCA # BOCCTAHABIN=
- 7 BAKOTCA IPE/KINE 3HAYCHHS,
B 1 e Ciepyer OTIMYATH HEYCIe-
w=B 6y =0 A \Mi=0 2) xi_or_omubox. Omubxa — 870
/ 2 HApYIIeHHE IPABAI A3LIKA, IPH
KOTOPOM BHIIOIHEHHE IIPOTPAM-
MEl IPERPAIIACTCA, B TO BpeMA
KaK I0fBjIeHNe Heycmexa osHa-
waeT, 410 mporpamma paboraer
Pue. 2. IPABIIEHO, - 1O N3 HECKONHKHX.
7 BOBMOFEHEIX BApPHANTOB CBOErO
BLIMNCIEHIA OA PACCMATPHBACT He TOT BAPHANT, KOTOPHIIl HaM HYy#elL
B awfoii paspmike Kazsjan ampTepHaTHBa BmGHpaeTed TOJILKO
pas, u pamee CHEMANHLIl BRGOp HuKorja Goipe He IOBTOPAETCH
B uacrnocrn, gynrmus AMONG mampapii pa3s BLIOHpAET N3 CIHCKA-
aprymenta popmit ogement. Ilopspox shifopa aibTepHATHS BCELAA
perepymmuposa, Om, kKax u caM Halop ambTEpHATIE B pfanu:me,
cTporo (uKCcHpoBam: An00 yKAsEIBAETCH NOJAb30BATENIeM, IHOO ONpe-
JICAACTCS NpABWIAMI ASLIKA 1 TERYIIMM cocTofmmeM mporpadsr. Ha-
npimep, Gyumsgus AMONG B KavecTBe CBOETo HePBOTO 3HAMEHHA
BCErJa BLIJIAET IePBBHT HJIeMEHT 53 CHNCKa-apryMenta, B Kauecrne

§:=9/ [5=6

Buizod iz SUM

Heycnez Heyenen ;
¢ co angichues (3 2)

AHKAKOTO Gpocarna ;kpedus NpH BLIGOpe ANLTCPHATIE HeT.
“ IIpi MOABIEHMH Heycnexa MPOrpaMMa BCerZid BO3Bpamaerc K 1o

caejiueil (no BpeMeHH) W8 CYNIECTBYIONUIX PasBilIoK, Paspuika me-
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pecTaeT CYHI@CTBOBATH JMINL TOTJA, ROTJa B Heil He OCTANIOCH HE Of-
1pif HEPACCMOTPeHHOH axsTepHATUBLL B mamem npuMepe passmika,
oupepenenaan gynxnueit AMONG, yruarosaerca Toraa, Korfa Gynk-
i B KAYecTBE CBOEro 0YepPefHOT0 SHAYEHNA BHIIAET MOCTeJIHHIL Die-
ment cnucka L. C oToro Momenta mociefmeil PasBHIKOM TPOTDPAMME
cTAHOBATCA PA3BHIKA, KOTOPYio onpefennia Pynrmua AMONG ¢ mpe-
JABIYIIETO Iara MUKAa, HOITOMY HMEHHO K Heil H mpomsoiiier Bos-
BpAaT HPH CIeJyIonieM Heyclexe,

B 10 e Bpema mofasm paspmika, B KOTOpPOil ocranach XOTA Ghl
ojna HEepacecMOTpeHHAas ANLTePHATHBA, IPOJOIIKAET CYMECTBOBATE,
flajke ecaH BAKONTILIOCH BHYICHCHHE IPONENyp, BEYTPH KOTOPHX OHA
Guta onpefenena. Ma pne. 2 BufHO, 9TO IO OKOHYAHAW BLITHCACHHS
purpazeenis [SUM (6 3 2 1) 5] smyrpm ymxmmm SUM ocrammes
Pa3BUAKE C HEpPaCCMOTPeHHBLIMH albTePHATHBAMH, IO0ITOMY OHH IpoO-
JIOJGKATOT CYHMIECTBOBATE H HOCkKe Buxoja ms ¢ymxmmm SUM, D10 os-
HavaeT, UTO0 ECAH WO OKONYAHNN BrrumciaeHna @ymxmmm SUM smpa-
fioTars Heycmex, T0 OH BepHeT NIPOIPAMMY K IOCHe[Hel H3 9THX pas-
piunok —® AMONG co sroporo mara muxxa, IIpm aToM aproMarmHde-
ckir Bosobmonagerea pabora dynkmmn SUM, soccranasimsaerca cy-
IMECTBOBANIE BCEX 0 JOKAIBHLIX IePOMEHHEX C COOTBETCTBYIOIIHMI
sHAvenNAME, Bo3oGHoBAneTes n pabora Qynkmum AMONG co sroporo
mwara nukiaa. Ha pror pas oma mmbeper umcao 4, xotopoe m Gymer
Teneph ananusnpoBateea (yarmmeir SUM (cm. pue. 3). Hopuwm smpa-
yennem pysrnun SUM Gyper cumcox (3 1 1), asamomumiica apyrmM
penienmneM Halmell safiavm,

BripafiaTeipas cnopa I CHOBA TeYCHeXH, MOJEHO 3acTaButh QyHK-
nmo SUM maiite Tperne, weTseproe M ApyrHe pemieHHs Hameill 3a-
aaun, Hampusep, Ipu BEIMHCIEHIH BLIPAsKeHMA

. [PROG (X) [SET X [SUM (6 3 2 1) 5]]
[COND ([NEQ [LENGTH X] 4] [FAIL])]
X =1 @t11)

neyenexy, bopaGarobaemsie (pymnwiumeii FAIL w3 yeaopmoro omepa-
Topa, Gyayr BoaobmosnaTe pabory dymxumm SUM o Tex mop, moka
OHa He naiifler pemenme H3 YeTHIPEX UHCEd, JTOT NPHMED TOKABH-
RAET, YTO HEYCHEX MOYKHO HEMONL30BATH HE TOABKO KaK CHTHAX O TOM,
UTO IpOTpAMMa BaJLia B TYNHK, HO H JUiA TOro uro0bl 3actaBmTh He-
KOTOpYIO Oponeypy renepHpoBaTh BCE HIH HYHHOE KOITHYECTBO Ba-
PHAHTOB e yCUEHmHOE padoTLL. -

PacemarpupaeMas HaMH 3a71a98 MOJKET I He HMOTh PeIneHnsd, Kak,
nanpiyep, B eayuae [SUM (4 2) 7]. Saecs B xamiol passnike Hynk-
e SUM Gyayr paccMOTpeHHl BCE QAbTEPHATHBEl, HO HH OXHA N3
X He wpusefier K ycuexy. B wonne wommnos B SUM me ocrameres
HU OJHOI DPABBHAKM, NMOSTOMY Heycrnex, BEIGPAHHENL B OwepefHoil pas
(yprnumeit FAIL, sacrasuT IporpaMmy BePHYTHCH K pasBmiKe,
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roropan Gnimra on];enennna no nxofa B Gymrmmo SUM. Tem camura Mt

CTANKHBAGMCA ¢ HOBOI jnA Hac cuTyandeir. Jlo CHX IOD, BEITHCARS

Kxaryo-Enbyas Gopamy, Mu ofasaTelbHO HOJYYadH HEKOTOpOe SHAge-
nue, IIpm Bemumenenmn e gopmer [SUM (4 2) 7] @u o xaxom pe

BHAMERNH He Momer OHTH W peTH, DOCROJLRY BhIMHCAeHHE @Yﬂ'ﬁm

B0 8 Sim

L=l hN=F

Beirod vz SUM
ca. aHavenuem (3 2)
/

o~
P
/ e

Heyener

Bbizod vz SUM
GO Jnisewuem (J 1.1)
Pue. 3.

SUM me fgoxofaT [0 KONMA H IPONCXORNT ¢BLICKAKIBanmes ma (hyms-
mui o Heycmexy.

Taxnm ofpasoM, B TAdHEpe HAPAAY ¢ OOLIGHEIM yeorewrnwua Mo~
X0JI0M BHITACACHI, KOI7id OHO IOJNHOCTHI0 8aBepPIIACICA U B Peayib-
tate BpalaTHBAETCA HEKOTOPOE SHAYENHe, BOIMOMECH N WHOI WC-
:\'on—-negcnemnmfi. Brancaenne BEIpAWIEHIA HAZLIBACTCA Heycoeni-
“HEIM, €CAH BO BPEMA 9TOTO BEMmcAenns 6rin pmipafoTasm meycmex, mo
KOTOPOMY HIpOrpaMMa J0MKHA BePHYTHCA K PAssBHiKe, onpefenciuoil
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70 HATANA BEECNCHAR JANHOTO BHpAXKeHHd, DHATEHHA TAK0e BH-
pasieHHe He MMEET,

CnepoBatensno, prrmcienue supamenna [SUM (4 2) 7] meyc-
memo. HeycmemurM ABIACTCA W BHYACIENNE DPAHEE DPACCMOTpEH-
HOTO YCAOBHOTO BHPAMKEHEA

[COND ([NEQ [LENGTH .X] 4] [FAIL])]

B TOM caydae, ecam jpuumEa comcxa X me passa 4. Jlpyrme npuMepn
HeycmemuEX Bhrmaciaennii; [SET X (A [FAIL])], [GO [FAIL]].

3.2, @ynxnuu JaA pesKNMa BO3BPATOB

PacesmoTpnM scTpoenmnie YHKOUE mIoHepa, ROTOPHE HCHOAB3Y-
0TCA [ OPPABHBATINE BLIVHCICHHI B PesKHMe BOBBPATOB.

®ynxmaa FAIL *): [FAIL 2], SUBR.”
HMangas QynKnEs, KAk yiKe HaBecTHO, BLIpafarHBAaeT HWeycuex, KoTo-
puiil UPEPLIBAET BLIIONHEHEe IIPOTPAMMEI H BO3BDAIIAET ee K MOCHeN-
Heill paspmiKe, BOCCTAHABIANBAA IPH DTOM NPEMKHEe COCTOAHEA 00BEK-
TOB NPOTPAMME! (IepeMeHHEIX, COECKOB cBoiicts m T. 1.). Kpome To-
10, (PYHKOUA CBASLIBAST ¢ STHM HEYOIEXOM coolujenue; MM HBISETCA
smaveHme aprymenra (GymEKmEE, a ecam ero mer — mycTodlt crmmcox ().

B mismepe ¢ a00HM HeycoexoM CBABHBABTCA HEKOTOPOe CO0D-
menne. Coolmenus mOSBONAIOT HACHTRQENEPOBATL Heyemexm: Goab-
IIRACTBO BOTPOGHHHLIX (yEKOWIE A85Ka, KOTOpHe BHPADATHIBAIT He-
yelmex, B KadecTse CODOMIEHMA YKABHIBAIOT CBOE HMA, B IO TAKHM
COOOMIBHHAM MOZKHO YCTAHOBHTE, KAKAA EMEHHO (yERnES Bhipalora-
na peycrex. CooOIERNA MOIRHO MCHONL30BATH M JUIS YRASAHEA NpH-
YHNLL NOSBAGHNS Heycnexa; B PTOM ciydae o0Lmmo mpHMedseTca
(ynkmin FAIL, KoTopas mOBBONACT CBABATH ¢ HEYCHEXOM IPOR3BOIE~
noe BHIpMRemie. Bocmoan3oBaThea ‘COODMEHNAME MOMKHO B paSBHIKE
mocxe BO3BpaTa K Heil IO Heycmexy: B BaBECHMOCTE OT TOTO, Karoe
coolimenne OBLIO CBH3AHO & HOYCIOXOM, MO/KHO -IO-Da3HOMY HpOpea-
IHPOBATE HA 9TOT BO3BPAT. f St

Yauarh coofmenne, CHA3ANHOS C HEYCIEXOM, MOMHO ¢ IOMONBIO
caefyonieif BeTpoeHHON (PyHEIHIL.

GOynsnms MESS: [MESS].

Snawenuer oroii dymknmm Beerja ssumerca coobmienme, CBASAHEOE
¢ nocaepuuM meycmexom. Iloxa B mporpamue me Gymer BmipaGoram mo-
BHid meycmex, spaueEme (yEEnmEE me memsercs. Ipm mosBrenmm e
HOBOTO HEyCIEXa ¢ HOM CBASKIBAETCH WHoe coolmenime, kotopoe 'm
CTAHOBMTCA HOBBIM BEavenses (pynxmux MESS,

Oynsuna AMONG: [AMONG [], SUBR.

*) Cm. rarme § 3.7.
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3maveHHeM AaprymenTta Januoil (yEROmE Romken OmTh cmncoX, Eemm
CHOHCOKR mycT, To (byERnus BeIpabarsiBaer meycmex, CBASHIBAN G
coobmerze AMONG. B nporusHOM ciyuae (ymEmEA ompeieiser
passmagy, {-it anbrepEaTHBoii KoTopoil ABaserca BHOOD i-To Daemen-
TA H3 CHHCKA M BHAYA €ro B KavecTse sHavenus (ymrmmm ITpm nn-
flope B3 chomeka mocHefHEr0 dxemeHTa passmika (ymkmmm AMONG
VHHITOHACTFCA.

@®yngnua ALT: [ALT ey ez ... €], FSUBR, k = 1.

QOynrnua ALT raise ompefienser paspuiky, Ho B JanmoM crydae
i-ii aNbTEPHATHRON ABIAETCA BEITHCAGHIE €0 {-T0 APryMeHTa, T. @,
npocroit (opuer e;. Tarkum obpasom, PyHKHuA cHAUANA BEMHCHAET
dopmy ei. Ecim 910 BENMuCTeHNE YCHENHO, TO (DYHRIHA BAKAHIHBA-
et cBowo pabory co smavemmem sroit dopmul. Ho ecam B mampmeiimmes
B mporpamme Gymer sripaGoran Heycmex, 0 KOTOPOMY Opou3oifjler
Boaspar K passmare Qyuxmmn ALT, mwim ecau seraucienue (opumsl ey
OBuT0 HEYCHENTHEIM (B BTOM CJIydae Takske NpOmNsciiieT BO3RpAT K pas-
puake (ymxgunm ALT), rorga (ymmuous mepexogur X BHTHCHCHHIO
CBOEFO BTOPOTO APryMeHTA €3, N ONICANHEIE JEICTBHA IOBTOPAIOTCH.
Ilepex BEMECIEHIEM IOCAEHET0 apryMenta passmika ¢ynaxmun ALT
VHIUTO/RACTCHL
K npumepy, BEUHCIACHIIE BEIPATKONIL

[ALT [GO L]
[COND ([NEQ [MESS] B] [SET X [MESS]])
(T [FAIL])]
[RETURN ()]] -

npoucxofuT Tak. B mepBriii pas BEIMONEAeTCA Mepexof mo MeTke L
n ma srom serumenenne Pymrnmm ALT saxamuusaercs, Ecam sartes
B HporpaMme BuipabaThIBaeTeH Heyclex, Mo KOTOPOMY IIPOHCXOJNT
Bosppar k Qymxmum ALT, to oma Bosobmomaser csowo pabory m Te-
neps BEMHCAACT CBOH BTOPOt apryment. B aToM yelaopHoM Bripaske-
UHH aEadEsEpyerca coobmenne Heycmexa. Ecam omo omimwmo oT aro-
ma B, 1o omo mpucsampaercs mepementoir X, mociae wero (yHKM
ALT cnopa sasepmaer ceoo pabory. Ilpn coobmennn B Brranciennme
YCAOBHOTO BHIPAKEHHA HeycHeNIHo, moatoMy (YERNuA Hepexoant K
BEMHCACHII) CBOEr0 LOCHEHEr0 APIyMEHTa, T. e, OCYHIeCTBIACT BHI-
xof u3 Ommwmaitmero obnemmiomero Oaoxa. Ilocaegmuit apryment Gy-
JeT BEMHCAATECA M B TOM CHYYae, €CHm NOCHe YCHEINOra BHIYHCIe-
aua Broporo aprymenta (gymrxmnm ALT Owmue mpomomsxemo suiiojme-
Hile WpOrpaMuMul, no 2artem Onr BepaGoram meycnex, 1o KOTOPOMY
nponsoniex Bozspar K Pymenun ALT.
ITpy BEMHCIEENH CHEAYONICT0 BHPAKEHNA
[DO [ALT () [EXIT T DOJ]
[PRINT [SUM (6 3 2 1) 5]]
[FAIL]]

9107
HEM

120

fyayT HaeYMATANLL BCE PEINERNA Sajiavi U3 MPeARAYmero maparpada,
Ilepsas aabrepHaTHBa (QyErmun ALT — BEMHOIeNNe NycTOro CHHC-
Ka — IIPOCTO ¢UPONyCKaeT) MPOTpaMMy K CIASYIONIAM JIBYM ONepaTo-
paxM, KOTOPHIe, B3ANMOAECHCTBYS IPYT ¢ APYroM, W HAEYaTaloT Bee pe-
mress sajagn, Horma 3 dyssomm SUM ¥#te He OCTAHETCHA PASBHIOK,
ouepefiioil Heycmex BepHeT IporpaMmy K passmwike (Pysrmmm ALT
(oma m GHUIA mOcTaBIENA JUIS IOBIHY DTOTO Heycmexa), M 5Ta (yHi-
A OCYIECTBAT, COTJIACHO CBOEMY BTOPOMY ADIYMEHTY, BLIXOJ H3
dyernur DO co snavenmem T. Taxmm o6pasoM, BEMMCACHHE HANIero
BUIPAREHNSA Beerga OYAeT YCHOIINBIM; XOTA BHYTPH HET0 HEOXHO-
KpaTHO BHIPADATHIBANNCE HEYCHEXH, HAPY/KY HOYCIeX He BHLIIeT.

Caepyomme pse ¢ymrmmm npeofpasylor meychex B «I0EBD 1
naoGopor. ;

®yngmun GATE: [GATE e e ... ex], FSUBR, k = 1.

dra (ynkmma npeobpasyer meycmex B oy, Jleftersne (pymmmum
IOAHOCTHI0 DKBHBATSHTHO BEIMINCIENII0 BRPAZKEHHA

[ALT [DO es ez ... ex] ()] :

Tarum ofpasos, Pynsuns GATE mocxemnosateinbmo BEMHCIACT CBOM

aprymentsl, Ecam npir 9roM ycHemmo SasepImaeTcs BHIYNCHENHEe Io-

CAENIEro aprymenta ey, To (YHKINA BaKamTHBAeéT cBOo paboTy co

spavenneM droro aprymenta. Ho ecom BEMNCACHEe apryMenTOB OKa-

34710Ch HeycoemmsiM, To (GymKmmA saxamumsaer cBol pafoTy co 3Ha-

wennem (). '
Hampmsmep, BEMICIenne BREpasRenns

[GATE [SUM (5 4 17) 203]] Z

BCCTTla YCHemmo, TPHIeM Cro 3HATENNeM ABIAeTCA Jubo «IOML), ec-
am u3 umcen 5, 4 m 17 meawaa cocraBmTh cymmy 203, auto «HeTHHAY,
CCHT TaKam 3ajavua mmeer pemenne (Goxee Toumo, BHAYENHEM BEIpAKe-
HiA B TOCIoteM ciaydae Oyjer ojno u3 pemenit sagaum),

Dynsnua UNFALSE: [UNFALSE ey ¢; ... ex], FSUBR, k= 1
Hlannan dynrnna npeoGpasyer ¢IoML» B Heycmex, ¢ KOTODHM CBHAH-

naerca coobmenne UNFALSE. Jleficrene (yERmum moamocTbo aKsu-
BAJCHTHO BEIMHCICHNIO BHIPAFKEHTT

[COND ([DO e; e ... e4])
(T [FAIL UNFALSE])]

Caeposarenbuo, (ynkuun UNFALSE 1o ouepefin BEMHCIEET oBON ap-
Fysentil. Ecan 910 BRMEGIeRHe HEYCTENINO, TO HEYCHEITHEIM Gyjer
u srrncirenne gynknun. B mpoTuBEoM ciyuae oma amamusEpyer sma-
HeHIe ¢Boero nociaenHero 'aprymem'n: ecJIN 9T0 3HAYCeHHEe OTJIITHO OT
(), To omo e o6BABNAeTCH BHATERmeM $ymrmmm, a ecim om0 pas-
no (), torma (yuknEA cama BepabarsBaeT HEyCIex,
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HanpnMep, IpH BEMTOCACHIN HEPATREHIS
[PROG (X) [SET X [SUM (5 4 17) 203]]
[UNFALSE [IS ({ > 17 ¢()) X]]
X]
Oyner maiifieno pemenwe SajlaTH u3 mpefkyIymero maparpada, B KoTo~
poe Bxopmr umcao 17. Ecam TaKoro pemends HeT I ecin Sajava

moolime me WMeeT pemIeHuii, BRITHCIAGHNE JAHHOT0 BEIPAKCHNA He-
YCIENIHo,

3.3. Hpnmepnt
HMenonnayem (yBEROEN, ONMHCcaHEHE B mpefsjymem maparpade,
[i1a pellienns ABYX 3agad Metojom mepefopa.

Ilepras W3 HAX — M3BECTHAA Bajjada 0 BOCHME d)epénx. B oroii. .

safave Tpebyerca TAK paccTABHTH Ha IIAXMATHOH JlocKe BoceMb (ep-
seif, wro6nt onm me Gmxm ppyr mpyra. Hamommmm, uro depss Gher nee
ToJiA cpoeil rOPI2OATANE I CBOEIl BepIHRAIN, a TAlGKe ABYX AUArOHA-
Jeif, IPOXOAAMEX Yepes ero modie, \

Pemenme panmoil 3agaym Mo/KN0 ONACATH B BHJAE  CJeYIOMEiH
¢yarmun OB, Koropas HCMONL3yeT BemoMorartenwnyw Qyuinmo JIAAT:

[DEFINE @8 (LAMBDA () >
[PROG (V FV (LV ()) B E)’
[SET FV (12345678)]
[FOR H 8 [SET V [AMONG .FV]]
[AMAT .V .LV]
[SET LV (LLV V)]
- [1S (1%B .V 1sE) .FV]
[SET FV (1B LE)]]
LV])]
[DEFINE JIHAT (LAMBDA (V LV)
[PROG (H (H1i 0))
[SET H [+ [LENGTH .LV] 1]]
[LOOP Vi LV [ADD1 Hi]
[UNFALSE [NEQ [ABS [— .H .Hi]]
[ABS [— .V V111D

Ma ycaomnii safaun BEITEKAaeT, 970 B HCKOMOM paccramonxe dep-
3eil BA Kasyloif ropH3OATANN W BOPTHKANN MAXMATHOH JOCKN JOJKeH

HAXOUThCA ToNbKO ofmn depss. B cpasm ¢ »Tum (ysrnma @8 opra-

HI3yeT OHKJN, HA KayKTOM IDare KOTOPOT0 OHA NOHTaeTcs HOCTABHTH
. ogepepmoro (epas Ha ovepepayio ropmsomrans H (H=1, 2, ..., 8).
IMonyrao dyExmEA caefaT 8a TeM, HAa KAKHe BOPTHKANH y:Ke IOCTAB-
aeAn (epsH, B xpamET B cuEcke FV momepa peprEEaz;edl, KOTOpHIE
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nyrit 3 rpade.

noxa crofogmer. IlockomeRy BapaHes HeH3BECTHO, HA RaKym W3 CBO-
GopHLIX BEPTHEaJNeH ClAefyeT NOCTABATH odepefmoro depss, dysrmmn
spi0upaer awoboit momep V ms cmmeka FV m crasmr atoro- depsa ma
peprakans V., Jlaree ¢ momompio pymxnmm JTWAT uposepsercs, e
nonan jgu 9707 ¢epss Ha OAHY AMArOHANE ¢ KAREM-HECYAL B3 Ipels-
nymux Qepseli, Ecan monman, ro ¢yaxnua JUAT smpaGarsrsaer me-
yeTex, KOTOpEHi 3acTABIAET MporpamMuy BLIOpaTs WHYI0 BepTHEANbL
pan gepan, Tlpuves, ecanm raxoil BHGOpP HeBRO3MOMeH (BCe MOAA TO-
pusonTann H maxoparca moj yjapoM pamee paccrapienasix gepaeit),
NPOrpAMMA JGNaeT MIAT HA32J] U OLITAETCA HEMEHHTH HoXoxcenue (ep-
31 Ha Tpegugymeii ropmsomtaiwm. Ho ecsm nosmmusa gepss ma ro-
pusontams H pmbpama ygaumo, To momep 'V ero meprukain 3anocHT-
ca B cmucor LV, rme dymrumun (P8 samoMumaer HOMepa BepTHRauel
yike paccrasiennnix gepaeil, u mokaouaerca wa cmmcka FV cmoBoji-
[BIX BepTHKageil.

Brrancaenne ¢ynrgun D8 sakagumeaerea TOrja, Korma el yRa-
a0ch TWOCTABHTH (hepsf HA BOCHMYI0 TOPH3OHTANb. SHaTeHHeM (QyHK-
IHE ABAACTCA COHCOR (V4 V3 ... Us), TAe vy;— HOMED BePTHKANH, B
KOTOpYI0 moctasxes (epsp ma i-# ropmsomrtasm. Hanpumep, mepsrs
snavenneM Qymkmrn O8 Gyger cmmcox (1 58 6 3 7 2 4), ;

Henoansya @ynsnmio @8, MOMRHO MOJYIATH PAsTNYHEE PEMICHEHT
safaud 0 BochMH (pepasix. Hanpumep, BuiBecTH Ha mewaTh Bee 92 pe-
mennd 970l 3a7ATN MOJKHO TaK:

[GATE [PRINT [®8]] [FAIL]].

[lpyras_sajia4a, KOTOPYIO MELI DACCMOTPEM, CBASAHA C HOHCKOM

. IIpeanonoskuM, 9To HMeeTCA OPHEHTHPOBAHHENR rpad,
Hd KamAylo AyTY KOTOPOro HABEMARL HEROTOPHIE HpeHKAT H HEKO-
TOpEIE omeparop (to m Apyroe — iumHepokme Gopmar). ITpegmoxonsma
Takike, W0 mepexon mo jwbol ayre rpada BOBMOMKEH TOJABKO TOINA,
KOrjia ee MpefHKaT HMeeT 3HAYPNHO (HCTHHAD, H WUTO IPH Hepexoje
1o Ayre joioken Owth Bmuoanex ee onepatop. IIpm sTux mpegmoino-
JReNHAX TPeOyeTca oupeledHTs, CYI[ECTBYeT AH HYTh OT OJHOrC 3a-
ARHHOTO yaua rpada R ApyroMy.

Opun uma Takux rpados mowkasam ma puc. 4. Ecam cuurars, 410
HAYadbHLIM JHAYGHHEM NepeMeHHOH L ABAAeTca COECOK H3 ILEJBIX
MHCEJ, TOrfia CYImEecTBOBAHNE UYTH B aToM Trpade or ysaa A K ya-
ay C sapHCHT OT TOTO, MOJKHO JIM Me;KAY THCIAME STOLO CIHHCKA TAK
PaceTABHTH BHAKE -+ B —, 9T0OLI B peayubTaTe HOAVTHIOCH BHIPAZKE-
e ¢ myneeeiM sumademmed, Hampmmep, mum cmumcka (5 2 4 7) ranoi
NyTh CYMIECTBYET, TAR Kak 0—2-+4—7=0, a pia coucka (6 3) —men

Ipad Gymem mpefcTapiATh B BHAE CHUCKA, Kanluil ieMEHT Ko-
TOPOTO COOTBETCTBYET OAHOMY I3 ysnop rpadla m uMeeT CAeAYIOIyo
CTPYKRTYDY: :

(N (Py 8¢ Ny) (P2 82 Ng) .o (Pr Sx Ni))y
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e N — maapamme yama, a (P; S; N;) oBosmawaer Ayry oT yama N x
yary Ny, ma woTopyio HaBemleHs! mpefmkar P; m oneparop §;. Cunra-
€M, 9UTO B DTOM 2JIeMEHTE CIMHCKA NEPETHCHSHL BCO IYTH, BHXONAIIIO
na yama N,

[vor [rin v L))
[SET S [+ .5 W],

A L D) €
e 8 i 4
j.' g .If"ll
EQ .L ()] / (anp [emery L(EQ .S 0]
,I-.\'.: T S 0] [voT [FIv % L)) ()
[SET 5[ .8 M)
Puc. 4.

Hampumep, rpad, maoGpasennrii ma pme. 4
CITHCKOM:

((A ([NEQ-.L ()] [SET S 0] B))
(B ([NOT [FIN N L]] [SET S [+ .8 .N]] B)
([AND [EMPTY .L] [EQ .8 0]] () C)

([NOT [FIN N L]] [SET 8 [— S .N]] B))
(C))

Cunras, uro MOgoGHEIL CHNCOK MBIALTCA BHAYEHHEM KONCTANTH
GRAPH, ommmewm ¢ynrmmo, Koropas OUPEMIGNACT, CYIMECTBYET K
nyTh or ysna BEG- x yany END—:

[DEFINE PATH (LAMBDA (BEG~ END-)

[PROG (ARCS— PRED- SENT- NODE™)
[COND ([EQ .BEG™ .END-] [RETURN T])]
[18 (<> (BEG- 1¥ARCS-) ¢ )) :GRAPH]
[IS (#PRED~ #SENT- «NODE-)
[AMONG .ARCS]]
[COND ([EVAL .PRED-]
[EVAL .SENT-]
[PATH NODE- .END-])
(T [FAIL])]D)]

Mur BReN HECKONBKO HeolMWHLE HAIBAHNA JUIA HepeMeHHbIX
dyormmn PATH, urofsr ofm OT/ANMamich 0T HA3BAHMD MepeMeRHBIX
u3 UPeHRATOB M onepatopos npada (mpejmonraraercd, 4Te nMena me-
PEMEHHEIX 13 Tpada He OKARYHBAITCA CHMBONOM HAAYCPKIBAMI).
ITH IPYONEI DepeMeRHLIX JleifcTBYI0T OJTHOBPCMENHO, W OHI He J0JK-

« HEL ¢MemaThy JPYr Apyry.
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,  HTPeICTABIACTCH

L

Bsrmcaenne dyrrnun PATH yememmo, ecan oHa mammra nyTs ot
yaza BEG™ x ysay END-, n Heycmenrso, ecis Taxoi UyTh He Cymmie-
cTByeT. BHagane (yERIHA mpomepser, He COBNANAIOT MM HAYANHELIL
n KOHeTHELl yaum. Eean commanasnor, 1o (ymxmmm cpasy saxamwmaa-
eT ¢Boi0 paGoTy co smatennenm T. Mmawe B crmcrxe GRAPH OTEICKHEBA-
ETCH TIOMICITHCOK, OTHOCAMEiCA ® yaxy BEG™, mocae wero B mporpam-
M@ OTpEJIeAsAeTCa PASBINIKA, ANBTEPHATHRE 'KOTOPOH COOTRETCTRYIOT
AYTaM, BEIXOJIATHHM 13 9T0r0 yana. B passmike muGupaercs ogma na
ITHX AT B BREUIHCHSAETCA ee npepurar. Fean om mMeer amavemue
10756}, TOT/{A Hepexof 0 Ayre 3ampenleH, MOSTOMY BHIpPAGATHIBAETCS
Heycnex, KOTOphf 3acrapiger mporpamvy suiGpats mmyno ayry. Beau
A¢ NPEJUKAT HMEeT 3HAYCHNE (HCTHHA, TOTJA HEPexof 1o Jyre Boa-
MOZRCH, HOITOMY BHIIONHAETCA ee omeparop. Jlalee mpoHCXOMUT pe-
rypeusnoe obpamenue ¥ @ymsmmn PATH, nas roro wrofnr onpeje-
JHTE, CYIECTBYET Ju IyTh K yanry END- or ysma NODE=, xoropniu
OKAHTHBACTCH BROpamman ayra, Ecnm Taxoit myTh cymecTByer, BRITH-
CileHHe PeRYpPCHBHOTO OGPAIIEHN YCUEMAO, [OITOMY YCHOHINO 3aKAT-
UNBAGTCA W BEITUCIeHHe Terymell axrmsamun (pymmxmun PATH. Ho
ecam myra or NODE- x END~ mer, BEIMHCTEHIE DeKYDCHBIOTO ofipa-
menusa Heycmemno. BripaGoTammsii npu aToM Heyemex 8acTaBIser
IpOrpaMMy BhIGpATH HHYIO ZIYTY, BEIXOAsmMYylo ma yama BEG-, mocie
WEr0 ONHCAHHLIE AeiCTBHA MOBTOPAWICH, HO Yike 110 OTHONICHNI0 K HO-
BOiT JIyTe.

ITogueprmeM, 4T0 WPH BOZBPATAX TI0 HEYCIEXY BOCCTAHABINBAIOT-
O TPeiRie SHATEHHA He TOAbKo HepeMmennmx (ymxmun PATH, mo

w! nepeMeHnbIX, NCNOAL3YEMBIX B IpeHKATAX W OIepaTopax rpatba.

JTHM YHINTOMANTCA Bee Caefinl paGoThl omepatopos rpafa ma He-
yawso BHIODPAHHOM IIYTH, YTO OGGCHCYMBAET BOSMOMKEOCTE TMPaBHIL-
HOro mpopomkenns mowcka. Bea pexuma noaspatoB Giuio Ohr kpaiime
TPYAHO BOCCTAHABIHDATE SHAYEHH/ 9THX NEPEMeHHBIX, TaK KaK HI NX
HABPAHIS, HH CAMH omepaTopnl rpadia sapance HEM3BECTHLL

Ormernn Tamsme, 4T0 Meto mepeGopa, HCHOJL3OBAHHELIE B hynK-
nin PATH, Towmo Takoil ke, KAk ® B pamee paceMoTpennrx (yar-
max SUM m @8, Ho ects m oramume: B hyrrman PATH nepefop op-
ramuB0BAN HE ¢ NOMOMBI0 BOSBPATOB 10 HEYCHEXY M HUKIOB, a ¢ Ho-
MOIBI0 BO3BPATOB H PeRYpCHiL,

3.4, Yupasuenue pe;RmdMoM BO3BPATOB

flo CHX [Op ME! PACCMATPHBAJIL PEKIM BOSEDATOB, TaRK CKA3ATD,
B IHCTOM BH]IE; IpH NOogABIeHIH B nporpaMMe Heyermexa oHa BCETTA
BOZBPAANACE K HOCHemmel paspiike, rjie HOIHOCTH BOCCTAHABII-
BAach mpescHsin ofcTamonka (UpeKENe 3HAMEHNS - MEPEMETEIX, CHH-
cros cBoiicTs u T. A.). Ho ato me seerjja ypoGnmo. Huorga mysen poa-
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BPAT HE K mocAefHedl pasnHiKe, & K ofHOX ma OpeALIAYmAX, ® He-
PeAKO0 HeOOXONHMO TONLKO WACTHYHOE BOCCTAHOBIEHHE obcranoBKE
B passuake, Hampmsep, B Karoii-To MOMEHT Mos;KeT GEITE obrapy:seno,
UTO OTBETCTBEHHOCTH 34 HEyCHEX BHYHCIGHHE HeceT ojEa u3 mpe-
ABAYIUAX PASBWIOK W ITO HEKAKOH BHIGOP B HOCHeMYIOMEX PasBuI-
KaX me mpupefier K yciexy, YUroGnr me Bectn GeccMEIcTemHBIL nepe-
dop B HOCICAHOX DASBILIKAX, HAZO CPA3y BePHYTHCA K 910H Npefn-
AVINEH Dassiike U HCOPABNTH BRIGOD uMemno 37eck. Moxcer GriTh 1
Taw, WTo TPH NCC/ACAOBANIE ANBTCPHATURK, OKA3aBmIelica Hoycrnem-
noi, Gsuta momyuena undopmamms, UPEACTABAAOMAA HETEPEC W A
ApyTHX amprepEatHB. Yroln.He yHEWuUTOMRATE TaKYIO magopManmio,
CICAYET UDH BO3BpATE N0 HEYCUEXY COXDPAHNTH Y NePeMEHHEIX M JIpy-
THX OULEKIOB HPOrpAMMLL Te BHAYEHUS, KOTOPHE OHH IONYYILIE
Opm HCCAENOBAHHN BTOH AaJAbTEeDHATHBEL, 4 He BOCCTAHABIMBATL HX
Tpe:RINe BHAMGHHA, CYWIECTROBABIIEE [0 BLIGOPA adbTepEATHBEL Jlim
BLIIONHENHA NORoOHKMX Heitcrnuil, 7. e, pun YIPaBAGHHA PeIRHMOM
BO3BPATOB, B JBLIK BECAGHL! CHeNHaibubie cpeicrsa. Ho mpese wem
PaccrasaTe O HUX, MLI YTOUHHM, KAKHM 00pasoM B A3LiKe 0CYI[ECTE-
UTIOTCA BOBBPATHL HO HEyCIeXy H Kak BOCCTAHABIHBAIOTCH MPEIKHHE
SHATEHHA OePeMEeHHEIX B JPYrux 00beKTOB mPOrpaMMEL

Bulmosnenue mporpaMMil B peskmMe BO3BPDATOB MOKHO CDABHATH
C AHANHBOM IIAXMATHON IIOBHINN, KOTHAA JeTaeTCA HECKOIBKO XOJ08
BUGPER W 3aTeM ONEHHBACTCA HONYIHBIIAACH MOSHIHS, HOCIKE Tero
BOCCTANABIHBAGTCA HCXOHAM TOSHIEA H PACCMATPHBAETCA MApyras
IOCASHOBATENBHOCTE X008, Hakum 00pagoM MORHO BOCCTAHOBHTE HC-
XOMHYI0 MO3NHII, KOTJd OLLIO C/IellaH0 HECKOALKO XOT0B BIepen?
MoREO NOCTYNHTH TAaK: OJHH DA3 BAUICATH pacnoso;kenue (Puryp s
HCXOJAHONH HOBHIJHN, & BaTeM RapILLL pa3 mo 9TOH SATHCH BOCCTAHAB-
AuBaTe pannyno mosunmio. Ho Mommo mocrymuTs mmave: BALOMHHATE
CAeAHHLIe XOJLL, & 3aTeM, BRINONHAA 00DATHEIE XOH, LOCTENEHHO
BOCCTAHABINBATE HCXOAHYI0 MOBHITHIO.

Touno rax ;e cymecreyer n Apa cmocofa OpraEEsammm BO3Bpa-
TOB 10 Heycmexy. B mepsoM m3 Wux npH DOSBNGHHR PasBHAKE 3aI0-
MUHAGTCA KOIHA TEKYOIEr0 COCTOAHNA IPOTDAMME, & OPH NOABICHRE
HeyCIexa COCTOAHHe MPOrPAMMEl BOCCTAHABANBACTCA N0 TOCHe/HEel
H3 KON, HOCHE 9Wero BLIMHCIENTs BO300HOBAMIOTCH OT DTOTO COCTO-
aansd, JMeHHO Takam TPAKTOBKA PE/KHMA BOZBPATOB HCLOAL3OBATACH
Hamn B npefsriymux naparpadax. Ogmako i mionepa Godee TOIHOI
JIBIAETCA HHAA TPAKTOBKA — ¢ ¢00PATHEIMI XOaMIl.

Cauraercst, w10 MOTYTHO ¢ BENOAHENNEM NGO MIdHEPCKOl
HMPOrPAMMAEL 3aTOMUHACTCA (HEKOTOpaA HE(QOpManuA o ee fAeiicTemax.
Tax, npn wosBNeHEE B DpOrpaMMe PASBHIKN 3ATOMIHAETCH 9TO MECTO
mporpamMmer  (GyfeM FOBOPHTB: CTABHTCH F-roura) m 3anoMmHAETCH,
Tande anbTePHATHBEL B B KAKOM MOPAKe JOMKHLL 37eCh BHIOHDATLCHA,

Horpa e wsmensercs smawenne Kakoro-nGyjs oGmexTa Iporpam-
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MBI, BamOMuEaerca ofparnbli oneparop, TPeABASHATCHHLIE Jug OT-
MeHEl NpOHaBefenHoro peficrsuwsi. Hampumep, eeam mepemennan X
nMena spagenne A m Owuio sumonmeno [SET X B], 1o samommmaercsa
ofparauit omepatop [SET X A]; ecum e mepemenmag Y me mMena
sHaYennd, a nepemennana Z mMena amavenne C m Onizo BLOIOAHENO
[I1S (.Y #Z) (D E)], To samommmaercst Jpa ofpaToeIx omepaTopa:
[UNASSIGN Y] = [SET Z C]. Bor raxme F-rouxnm m ofparmbie ome-
PATOPEl W BaNOMHHAITCA B COOTBETCTBYIONIEM WODAJIKe OHOBDEMCH-
HO € 4IPAMBIM? BHIIOJHEHAEM IIPOTPAMMEL, x
ITpe MOABTEHHN B HPOrPAMME HEyCHexa ee ¢HOPMANBHOE) BLIIOI-
HeHNe NpPeRpamaeTca W HAYHHACTCA pPAcnpocTpaneHue Heycnera —

xak Omr ofpaTHOe BEIMHCAEHNE €. BEIMONHANTCH o0paTHEE ONEPaTO-

P B mopaAgxe, ofpaTHOM WX 3amoMuHaEmo0., TeM caMEIM mar sa ma-
TOM JHKBARAPYIOTCA paiiee MPOTM3BelCHALIe W3MEHEHHA B 3HAYCHHAX
00'beKTOB IpOTpAMMEL PacunpocTpamenne Neyomexa HpeKpamaeTesd,
KOrfa PR 7aK0M (NOMATHOM?» ABIJROHHN BCTPeTHTCA mepnag F-rouna
(oma coorsercTByer mockefmeli passmake mporpammer). F-touma — aTo
<operpafias JiA Heyclexa, OWa OCTATABNHWBAET, (IOBATH Heycmex *).
ClelopaTeaLuo, TIPH PACIIPOCTPAHCHIN HEYCHeXa BLIIONAHAITCH TOIL-
KO Te OUepPaTOPH, KOTOPLIE HOABWINCE IOCKE TOrO, Kak Onula mocras-
aena mocxemuaa F-rouxa. :

OcymecTsNs TAKWM 00pAZOM BOABDAT K TOCHeNmell pasBiIKe W
BOCCTAHOBIGHEE NPEKANY 3HATCHNIl CDONX O0BEKTOB, IPOrpaMMa BO3-
BpAINaeTcs B (HOPMANBHOE) COCTOAHNE, BLIGHpaeT NePBY M3 0CTAB-
MUXCA aTbTeDPHATHE PASRIAKH ® B0300WOBAAET OT BTOH TOYKH CBOH
peranciaennsg, Horja B passmike BHIGHpaeTcA HOCJAefHAS ANhTEPHATH-
pa, cooTsercrayoman F-rouxa ymwarosaerca («sabntsaercsas), moaro-
My caegyomuit Heycuex Oyfer pacmpocTPaHATBCA Yike N0 HpeBIxy-
meit F-rounn,

HuMenno Taxoli NATEPUDPETATINA BLIHOJHEHAA TNPOTPAaMM B DPe:RmMe
BO3BPATOB MEl u OygeM IpHfepEABATECA B HaneHeimmewm. B wacrmo-
CTH, BOCHONLBYEMCA €10, UT00Ll 0GEACHATE CUHOCODH YNpaBICHAA DTHM
PEMAMOM, ‘ _

BosM0IKHOCTE BOSBPATOR K MPOH3BONLELIM DPA3BHIKAM IIPOTPAMMED
ofecHeunBaeTeA YHHUTOROHHEM pamee mocTapiednmx F-romex. [eii-
CTBHTEALIO, OpPH OTMeHe F-Tourm B ' COOTBETCTBYIOIEM MecTe Ipo-
TPAMMEL CHEM&eTOA ¢mperpafias mast meycnexa. Ilootomy, ecam ymmu-
TONTE HeCKOABKO mociefinx F-Toder mporpaMMul, a sateMm pmpalo-
TaTh oOBLIUHLIE meycmex, TO OH cpa3y pacmpocrpaEnrtea o F-rows,
HpPemecTBYIOnell YHIITOKeNThIM,

*) PasBuniky MORHO PACCMATPABATE HaK COROKymmoeTh F-towmm,
KOTOpAasA OCTAHABIWBAST pACHPOCTPAHeHHe EHeycnexa, B TeHepaTopa
ambTepPHATHB, KOTODHI BEIJaeT W0 OfHOH ANRTEPHATHBE HPH RasRIOM
ofpamesnn K HEMY. -
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B ocmone sxe macTHUNOro BOCCTANOBTEHNA OGCTATOBKN B Pa3BIIKe
JIeHRAT YHAYTOJREHHE pamee JaNOMHCHHGLIX OGPATHHIX 0Hepatopos, a
TaK:Ke BEMIOMHeHWe AeircTsuil Ges OJHOBPEMENHOr0 BanoOMEEAHNA 00-
PAaTHEIX OIIEPaTopos, B caMoM Jlerie, OTMENATE IPH HEYCIeXe mMo0ounLe
apdextrr Moryr TonBKkO OGpaTHEI OIEPATOPH, 4 B 0GOMNX VRABaMARIX
CIYy9asX TAKNX ONepaTopos me ocraercd. IToproMy NIpH Heyelexe co-
OTBETCTBYIOIINE JeHCTBIA HPOrpaMMsl me OYOYT OTMEHEHH, T. €. He
OyAYT BOCCTAHOBICHEI IPOAKHHE BHAYEHNA RAKNX-TO OOHOKTOR mpo-
TpaMMEL B GYZYT COXPANEHS MX TOCHC/Ie SHadenns,

Berpoennsie (ynsmmm sianika, MO3BONAIONING YHNYTORATH F-roy-
KIr 31 o0paTuEte ONEpATOPL M MMEHATH SHAUCHTS OOHEKTOB IPOrpaM-
ML Gea samoMuHanmi 0GDATHHIX ONePATOPOB, OMICHBAIOTCA B CIEY-
fonux naparpadax.

3.5. Heormensemmie meiictsusn

B orom maparpadie paccmarpupanres GymRumm ¢ moGOTIBIM
adenTor, mpn BLuRCTEREN KOTOPLIX ofipaTusie omepatopnr me Ba-
novuHawTea. Jleiicrnna Tawux Qyncmmii, CHEIOBATENILHO, HO OTMe-
HAITCA LHPH HeycIexe. g

HopoGnsie dynruun ne croan ym pepkn B nuasmepe. Ma wuncaa
panee pacCMOTPCHHBIX BCTPOEHHSHIX (PYOKOEIT K HHEM  OTHOCATCSH
¢dymrmmn DEFINE, PLIST, READ, PRINT, MPRINT, OPEN, CLOSE,
ACTIVE n DIGITS. Taxum ofpasos, upm BOBBPATAX 10 HEYCUEXY
He OTMeHfeTcsa: Hn OmpeaeJeHne HOBOM oponegypel, HH DOoJEHAA
CMEIIa COUCKA CBONCTB HAeHTH(UKATOPA, HH pamee CHeTARIEIL BBOJT
WIH BHIBOJ, Wi OTKpHTHE HAHW sakpuitme (haitta, mu obLABIeHmE ero
aRTUBHBIM (aiNOM, HE pamee YCTAHOBICHROE KOMIMECTBO ITIOYATAE-
Mbrx wudp B Apofmoii wacTi BemecTBenuEX wmcem,

B 1o e Bpemsa npm BEMUCHCHNE BCTPOCHHMIX yusmuiz SET,
ADD1, SUBY, FIN, UNASSIGN, LOOP, FOR, PUT, GSET m IS
OGpATHEIe ONEPATOPLI BATOMHNAIOTCH BCEIJA, TOATOMY IpH HeycHexe
OpONBBefieHHble OTHME (DYHROMAME MAMEHOHHA  JIEKBATHDPYIOTCH;

ofparHEle oneparopel  BymEmmi SET, ADD{, SUBI, FIN =
UNASSIGN, usMeHAIOMUX # YETITOMAOMINX SHATEHIS nepeMeHHbIY,
BOCCTAHABINBAIOT UPH Heyclexe Npe/kHue SHAYCHHUA IePeMEHNLIX;

npy pamodnenimy ynsumii LOOP n FOR ofiparmbie OnepaTopLI
BANOMITHAKOTCH BCAKIIL a3, KOIJ NAPaMeTpy NUETa HPHCBAHBACTCH
HoBOE 3HaveHie, TMOMTOMY HpPH BodBpare 10 HEYCHexy Ha KAKoil-to
W3 UPeBIYIINX WIAroB KT ¥ napaMerpa Beerja BOCCTAHABINBAGT-
G sHATEHNe, COOTBETCTBYIONIee HMOHHO DTOMY IIATY INIRTA;

obpaTaeiil omepatop PymEEIEE PUT, xoropas namenser smagenme
OfHOTO W3 CBOICTB HEKOTOPOTo WAeHTHPNKATOPA, BOCCTATNABIMBAET
TpE Heycuexe Npe:iHee 3HAMEHNE STOLO CBOACTRA;
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obpataeti oneparop $ymxmmi CSET auGo  Boccramapimpaet
HpEREEee gHAYeHme KOHCTAHTE, HAMeHeHHOe BToH (yarmumeil, imbo
VERYT0/RAeT KoECTAHTY, echi oHa Ohia BBe/ieHA B LPOTPAMMY HMEH-
HO 9T0MH q)yn]{ugeﬁ CSET (opmano obparmsrit OIIEpPATOD He BOCCTAHAB-
IMBAGT Ty DpOMeRypYy, KOTOPAS, BO3MOMHO, GhUla yHHUTOKeHA HpH
OUPEACIeANT HOHCTAHTEL);

opH Bhiyuciennn QyErmpm IS, T. e. mpn comocraBaemum obpas-
0a ¢ BEpaskeHwed, OOpaTHBe ONEPATOPEl BAMOMUHAIOTCH BCAKMIT
pas, Korja naMeHAeTCA SHAUeHHe Rakoi-HEGyHs mepemenHoii oGpas-
18, HOITOMY LpH PACHPOCTPAHEHHH HeycHexXd Bce NPHCBAHBAHHA Mo-
pesennEm obpasma GyAyT oTMeHensl (eam. Taiske § 3.9).

Taxmu obpasom, moGop HaMeHcHMe B SHAYCHIX HepeMeHHRIY,
KOHCTAHT M CBOICTB HACHTHOHKATOPOB OTMEHMETCA NpH HeycHe-
Xe. 970 He BCerja BEITOJHO, MODTOMY A HEKOTODHX HB nepewucs
JIeHHBIX (YHRONI BBeeHH «KBOHHUKH» — (YHKIUH ¢ aHAJOTHIHE-
MH JIHCTBHAME, HO IPH BEMHCIEHNE KOTOPHX 0GpaTHLIS OHEpATOpLI
He 3aNOMPHAIOTCA M, BHA4AT, mo0ouEmil afidexrT KoTopux He ymmu-
TosRaerca Hpn mHeycnexe, Hassamma (ymrmmil-msoiinukos o6pasyor-
ca pobasrenmer 6yxBel P (or caosa permanent — DOCTOAHHENH) K
HMEHAM Hexomubix GymRmmi: :

[PSET i e], SUBR
[PADD! i], SUBR
[PSUB1 1], SUBR
[PFIN- i, i], SUBR
[PPUT i ind v], SUBR
[PCSET i e], SUBR

(¥ dymrmiit UNASSIGN, LOOP, FOR 1 IS msofimuxos mer.)
DyHRIEN-ABOMHAKE IPAMOHAIOTCA B TeX CHYYafxX, KOrma 3apa-
HEe HIBECTHO, HTO BHIIOANAEMOE [eHCTBHEe He OMIKHO OTMEHITLCA
UpH HeycHnexe, mim Korja Geapasawdgno, Gyjer OTMEHATECA JeilcTBHS
WM HeT, W TMOTOMY PAjH SKOHOMNN NAMATE JIYYINe HCeI0AbL30BATE,
ckamen, ynrmmo PSET, a me (yurmun SET.
PaccmoTpay THINTHEE UpEMep HCHOAh3oBamus (ymrrmmEm PSET:

[PROG (X (Y ())) [ALT () [RETURN .Y]]
[PSET X [®8]]
[PSET Y (LY X)] ; )
[FAIL]] :

lpw semmcrenmm 5TOTO BHIpAKeHHS coagaetes cmmcok Y Beex pes,
menuil sajatn 0 BockMm (epaax. Ecan Gu1 me Ghuro (ymumun PSET,
CRemaTk 370 He ynamock GnL B camom fexe, ecam pMecTo omepatopa
[PSET Y (LY X)] sammcars omeparop [SET Y (LY X)], To mpm
Ra/KgoM Heycmexe YHNYTOMKarach GHl TONBKO UTO Clerammas Iammch
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ouepeHOTo peniemad X B COHCOK Y, moaromy ¥y mnepemenmoi Y
Beerfga coxpapanoch O HavsajlpHOE BJHAMEHUD (). Hpusmenenue xe
Qyaxagam PSET «coacaers crmeok .Y OT TakHnX HOHY:EHBLIX BOCCTa-
gonxenmii., Yro e Kacaerca nepesenmnoii X, TO cOBepIICHHO Ges-
pasamupo, OyaeT Wim HeT POCCTAHABIHBATECA NPE  Heyciexe ee
HpeiiHee 3HaMeHme, MOITOMY, qro0s He 3aNOMEHEATL JHOIEHNH obpat-
HHii omeparop, Mur uw maumcamn oueparop [PSET X [®8]] BmecTo
raksie gomyernmoro ouepatopa [SET X [B§]]. -

Caegyer OTMETHTH, 4r0 (gyrxiunas PSET (m eit mopolunie ¢ymk
mun) me sanomumaer oGparHLIl oleparop TOALKO JIA ceba m mHe
OKa3HBAPT HUKAKOTO BAWINEA Ha aApyrwe mpucsamsamug. ITloaromy
SHa4YeHmeM !Hu!p{l}!i(}ﬂ“ﬂ

[PROG ((X A)) [ALT () [RETURN .X]]
[SET X B]
[PSET X (]
[FAIL]]

anmseTes atod A, Ho me artoym C, Rak MOFeT IOKasaTheH. [leflCTBE-
reasHo, mp Beumcremun [SET X B] nepemennoit X npucBauracr-
o smavenme B 1 OJHOBpeMeHHO samomuBaeTcA o0paTHELE omepaTop
[SET X A]. Sarem smadenue mepesenuoii X wmemgerci ¢ B nma G,
H Opu ToM ODpATHEIL ONEpaTop He SANOMHHAETCH. Ho avo He 03Ha-
gaer, uTo nepeMenHan X coxpamur sHateHue C. Viasanustiy obpar-
HELD OHEPATOp OCTAJCH, OH-TO [IpH Heycmexe H BOCCTAHOBAT ¥ X
spagenne A. Taxum ofpasom, ecim MBI XOTHM, qro0sl  HEROTOpas
mepemenHas He H3MEHAJIa TPH HeycHeXe CBOEro SHATOHNH, TO ClIo-
AYeT BCe HPHCBAWBAHEA eil DPONBBOJHTH TOABKO dynxmueit PSET,
a me suepemessiy ¢ (ymrmueii SET.

PaccmoTpEn emje OfHH HpHAMEp:

[DEFINE INFINITE (LAMBDA ()
[PROG ((N 0))
A [ALT [PADD! N] [GO AJID)]

Ara ¢ymkmua noxofHA passmike ¢ GeCROHeTHBIM MHCIOM AJLTEpHA-
THB, KajKiad M3 KOTOPHIX — O¥epepgHOe HATYPAJTbHOe WHCMO. eii-
CTBHTEJALEO, NPH BO3EpaTe K 9TOH (PYBKIHE 10 HeyCHexy F-roura
dyminun ALT yEmuTORaercs, HO 3aTesm BHOBL pHaLBaeTeH (PymR-
must ALT, T. e. TyT e crasmrca mHopasg F-rouka. Tloaymaercs =Kam
G meymuiromaeman F-rouxa. Kpome Toro, (ymrnma PADD! =me
sanommaaeT oOpATHRIL orepatop, TOBTOMY NPHCBANBAEMOE €10 BHA-
weHne IepeMeHHOl N coxpamgeTcd W IOCJAe BO3BpaTa HO Heycnexy-
Tew caMBIM Kamuil pas sHaveEue nepemenmoi N yBemmruuBaercs
pa 1, vT0 B obecleyHBAET BLIlAaTy BCEX HATYPAJIbHBIX THCEI.
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B nepeoM c

3.6. Yuuuro:kenne pasBuioK H oGpaTHBIX oneparopos

Teneps MBL PACCMOTDPHM BCTPOEHHBIS @}'H!iullﬂ'u:ml:;a,c HOMOI LI
KOTOPHIX MOJRHO YHHITOATh paHee BamoMHenHne 06paTHLe omepa-
Topsr B F-rouxn,

Ecan sapance f!,iliU(?T]lfJ._ UTO IIOC)e BBIYHCAENNT KAKOT0-TO BEI-
pasKenBa JOLKHEE ObiTh YHUTTOMeRH F-rounm mjwim ofparmile one-
PaTopLl, KOTOpLIE ilil'rli—ill.'lilﬂ'h BO BpeMsl BHIYHCACHEA BTOTO BHIpake-
HHA (A37 KpaTKocTH Gy/AeM POBODHTE: (BHYTPH HTOrQ BEIpAKOHUM)
T0 mpuMenderca oxua us Ppysxmuit PERM, STRG wm TEMP, ‘

Dynkuuas PERM: [PERM e¢], FSUBR.

Jd1a QYHKOHA BLITHCHAET CROi apryment e, Ecim ero Bhimiciemne
HEYCOENIHo, TO HEYCUPTIELIM ABIJIETCA N BeMucIense (yHKmun
Huave (yurnna yclnemsoo 3aKkaumuHBaeT cBOIO paboty co :ﬂ_{ﬂ-iuuml\;
E, mo Tiepej BLIXOJOM OHA VHHYTOKaer Bee F-toukw n Oﬁpiﬂlll.:]-ﬂ
ONepPaTOPLL BEYTPH €.

Hanpumep, B pesyiasTare BLIUHCICHHA BBIPAHeITIA

[PROG ([(x A)) [ALT () [RETURN X]]
PERM [ALT [SET X B] [PRINT
e ] [PRINT ¢]]]

_G}r;'a,le"r HOAy4eHO sHauenne B, mpmuem meYaTaTEes HEWURro me oymer
,ele_m;'l'HHIT.(-.‘.-'H,I]U. dyurnus PERM . ynuuroskaer kan PasBHIAKY l'; 1
amr ALT, rak u obparmti omeparop giyaknmy SET HD;iTt;\t\f} ”:
yeoex, pripaGoTannbiil yRrmmeil FAIL.‘ne Bocm'ana;a;urme-rl' }1 }:f:;_
Hee auadenue A mepememmoii X m Gyger «mofisamy 1‘0'|:,1‘o‘ F- : it
nepsoit ynnman ALT. Fi ket

Dysxnea PERM OpUMEHRAeTCA TOTfa, KOTMa BEIHC

pih IeEHHe HeRko-

Korjia nii:mi::"i{}:fie fIOIFKEO  BOBOOHOBIATLCA TpH Heycmexe X
ROWKHO Gbirs o'r::,"["lm UPH BLIHCIOHINI DTOTO. ‘Bhpanemnn, me
TEX L'.lr;,wl:lsw’|-01"lrlﬂeﬂ[_) HPR Heycoexp, Qyminug menornzyercn -
" .l.p&{'.””\“l}. .. .'la HA/10 CHACTH HAMATH, KOTOPYIO TPAHCHATOD HA3ZH-
4 samoMumaHme o0paTueix oueparopo m F
HpUMep, eclim B 3ajave 0 BOCLAMH epaax g
LEpBoe pemenme, To caef -
TTe0H mocae yCnemraoro
OCTHRE.’IGGI: omn
HYHTILI,
O'rﬁtenm._

-Touex. Ha-
: ) 4C HHETEPECYeT TOJALKO
YeT BELINCAATL Bhipasenne [PERM [M8§]]
iriaind BLI‘]EICJICHHH Pyaroun @8 BHYTPH Hee He
18R, HU ODPATHHX DllEpilTO{l{)B, KOTDPLIO yi#e He
T
el O BEIMHCACHNE BEIPAKERHA [PSET X e] mo mmorom
wqa‘mw;enue Bupazkenns [PERM [SET X €]], 50 ecmm
J e obpi i .
2 il qwém-rnm; OTepaTop mpoeTo He SANOMEHAETCH, TO BO
BERM vixeron.. mi.fm SET sanommmaer ero, a satem yarmEA
R Bmp.:mem. Onnaxo ects w Gomee pammoe pésxnma
9* emuaMe: pysxnuas PSET me yEEUTORAET F-TOU-
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i 1 OGDATHBIG ONEpATopst BHYTPH CBOEro ApryMeHTa &, B :ro npsa]a:‘:g
rar gynxgua PERM saofno ¢ OOpaTHEIM ONEpPaTopoM ymRmIm
yamgrosaeT 1 Bee ForouRm m o0paTnsie omepaTopk BEYTPH e. I10970-
lM}," BEIMHCACHEE BRIPAHIOHIA

[DO [PSET X [ALT A [EXIT X DO]]] [FAIL]]
}-'C.HE‘H'IHU H BEIAST agaienue A. B TO BpeMia KAK BRHYNCJICHHE nmpa—

meHna

[DO [PERM [SET X [ALT A [EXIT .X DO]]]]
[FAIL]]

HeYCHeIHo. : .

; Mosser CAyIHTLCA TaK, Wro OPH BRUHCASHHH apryMeHTa dyms-
it PERM tipongonies (HACHILCTBONALILY BEIXOR H3 Hee (c moMom[BI0
dymxnur GO, RETURN man EXIT). Torma gymsmust PERM me BH-
NOJHAET CBOH (BBIXOAEEIeH HeiicrBma. Haupunmep, mocie BEITHCHCHEA

[PERM [DO [SET X [AMONG .L]]
[EXIT () PERM]]]

coxpammiorea Kag F-rovka {ymErmum AMONG, Tax u obparHEsii ane‘-
parop dymkun SET. JlapHoe 3aMeyamHe COPABEIABO H JIA dymxs-
miit STRG u TEMP.

®ynrmua STRG: [STRG e], FSUBR,

Ira (yERmEA feficTBYeT AMAJNOrEIHO (yHRIHE PERM, =mo ymsm-m-
siAeT TOABKO F-TOUKH BHYTDH CBOETO APryMeHTa e, COXpamsaa obpar-

HEI@ OIMEPATOPH. g
Hanpumep, B. pesyIbTaTe BEMTHCASHNA BRIPAREHIS

[PROG ((X A)) [ALT () [RETURN .X]]
[STGR [ALT [PRINT [SET X B]]
[PRINT C]]1] :
[FAIL]]

Gyger momywemo sHademme A m Oyfer HATEYATAHO Tfmm:o B. R
Mynsnous STRG nprMeEAeTcs B TeX CIYIAAX, ROTAA Heycme
[OMIeE BO30OHOBNATL BHIYHCIEHHe BHIPAMKEHHA €, HO AOMREH yHIT-
TojuTs Bee moGoumbie 8diexTsl NMEPBOTO BHYHCISHHA 3TOTO BRIPA-

HHOHHAA,
Oynguua TEMP: [TEMP e], FSUBR

Dra (yHmmmmA BEITHCAAET CBOH apryment e. Ecum 210 BETHCAEHES

HeyCHelHo, TO HeyCHemHo W bevucienne Qymxmus. Vzade Qymkmus

(15
yCIemno saKaEgmBaeT cnowo pabory co amavemmey E, a nepe:Ir." BEIX!
NOM BHIIONHAST cHefylomue AeHCTBHA: YHAYTO/RAET BCe I-TOURH
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BHYTPE e H BEIDOJAHAET Bce 0GpAaTHRIe OMEPATOPE, KROTOPHe GHIIm

JamOMHeHEI UPH BEUmcienmn e. Takmm obpasoy, dyurmmag TEMP

cama ympuromaer moboumbie adpexrsr, mmesmme Mecto mpm BErTiC-

JeHTH ee apryMeHTa. !
Hanpnmep, B Pes8yibTaTe BEITHCICHHS BHDAKeHNA

[PROG ((X A))

[TEMP [ALT [PRINT [SET X B]]

[PRINT C]]]
X] ~
1

Gymer nonyveno smavenue A m OyfleT mamewaTAHO TOXEKO B.

DOynknus TEMP npumensercs B-TeX CIyYafx, Korfia Hapo npo-
BEPHTE, MOKeT JH OHITH BEITHCJICHNE HeKOTOPOro BEIDAMEHNST yCem-
HEIM WM HeT, H KOTAA HAZ0 OPHE JGoM HCXOle Cpasy ke VEEUTO-
JRUTH BCe CAelibl 9T10ii mpoBepkn. Hanpumep, paccmorpenmas B § 3.3
dyaxnun PATH npn noncke nyTa B rpadie mamMenser sHAvEHMsH neépe-
MEHHEIX H3 TPeJTKATOB W OmepaTopoB rpada, B ecam OHa HAXOTHT
nyTh, TO 3HAYEHHA HTHX MEPeMEeHHEHX OKAZHBAITCA OTANIHEIMIT OT
HAYAJMBHEIX sHavenmit. Horga M X0THM Ompegennts, CYIIeCTByeT JH
myTh B rpade, 10 He XOTHM, 9TOGH IPH BTOM MEHAINCE BMHATEHINL
UBPEMEHHBIX, ClefyeT BHTHCANTE Bhipaskenme [TEMP [PATH A C]].
Specs Qymrgua PATH. Bce ke Ma8MeHAT 3HAYEHNS mepeMeHHbix, HO
sareMm ymunms TEMP BoccTAaHOBET BX HaualbmLie BHAYCHHA.

Caegyomue Grovesie Qymxmmm opefcTasaanT coboil KOMIOINIIR
TPeX. IPeIbIyIIX fyurmuit ¢ dynxnneit PROG:

[ [PPROG (v; v, ... Um) € €3 ...e3], FSUBR, m=0, k=1
{ [SPROG (v, vs ... Um) €1 €3 ... ex], FSUBR, m=0, k> 1
\ [TPROG (v; vs ... vin) € @5 ... er], FSUBR, m >0, k> 1

Jobas w3 atnx Qynromi BEUECTTETCR TaK ke, KaK m (}Jyni:un,q
PROG. HO mepep suxofom us Hee (mo RETURN mmm mocie Toro, Kak
BEIIOMTHEH HOCAeNHNIl ONEepPATOD e)) BHITOXBAIOTCH Te jKe UBBIXOTHEIE)
NeilCTBRA, WTO W B dyurnuax PERM, STRG mmm TEMP COOTRET-
cT8eEH0. Hanpumep, upm Bhxome muz dyarnun SPROG yrmaTomant
€A Bee F-TouKY, NOCTGBIEHNBIE TIPH BEMMHCTEHHH ee Tella, HO coxpa-
HATCA 00paTHEIE ONEPATOPEL Ormermy, opmaro, wro npn REIXO@
U3 aTHX QyEEmmi, ocymecTameMon ¢ noMomeo gyHrmun GO g
EXIT, «Buixomnsies nelicrsms o BEITOJHAIOTCH,

Bee npeasymme tdhynaromm aroro naparpadia MoKHO WemomL30-
BATL TOMBKO TOT/IA, KOTAA HIBECTHO sapamee, uro F-r
obparasie ONEpaTopsl AOMREK OBITH yHEuTOensr, Ho Grrraer u Tax,
"ITO MBI He smaem o6 37oM papamee m yamaem of arom nosme, rorma
ERINCIACHUA yiRe mHavaThl. B  ragmx CHTYATHAX . OPAMeHATCT
Borpoerusie ynxnms PERMEX, STRGEX,

TEMPEX n FAILEX, xo-
TOpEle 1OA06HO (ymrmmm EXIT OCYIECTBAMOT BLIXOA ma HEROTOPOIL

OYMKN 7/
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obbeMmomeit mpomeaypsl, yHEMITORAm npm ortoM F-rouxm n/ran
ofipatHsie onepaTopsl BEYTPH JAHHON NPOIeypEH.

Oyurnua PERMEX: [PERMEX e fr n?], SUBR.

Ora (pyormus meiicrsyer amaxormymo $ymkmum EXIT (em. § 146 =
§ 2.6), 7. e. ocymjecTBIfeT BEIXON co sHavenmem E ma (N 1)-i
ofheMmomiel mpomegaypsl ¢ wMeHem FIN, mO mepex BHIXOJOM OH&
yHuuro;kaeT see F-roukm u ofpartHble ONepaTOpHl, HOABHBIIEECA C Ha-
a4 BEMTHCIEHHA JAHHON NTpomenyps (Mg ‘BeTPOSHHBIX NPONEXY]
xaacca SUBR w onpefieineMelx HpoHegyp — € TOr0o MOMeHTa, Kag
HAYANOCH BLRIMWCIeHHE HX .'J.!)I‘}’.\'lOHTUB).

Oyurnuna STRGEX: [STRGEX ¢ fr n?], SUBR.

Jamman ¢ynxoua geiicrsyer amandormuno ¢ymarnmz PERMEX, mo
YHIITOMRALT TOABKO F-TouRm.

 Oymomus TEMPEX: [TEMPEX e fn n?], SUER.

Ira ynsnusg jeiicreyer Tak ke, xar dynkomma STRGEX, mo mouon-
HUTETLAO eHie BEIONHSAET BCe OOPATHHO ONEPATODEI, BANOMHEHHELS
¢ HAuagd BEIGHCICHHA NPONEAyPH, W3 KOTOPOH ceifvac OCyIMecTBIA-
eTCH. BEIXOM.

Oyaruua FAILEX: [FAILEX e fn n?], SUBR. ¥

W ora dynsnma ocymecteamer Buixox ua (N 1)-it m obbesmomeii
uponeaypst ¢ wmenem FN, mo BEX0Jl M0 Heycmexy: (DYHKOHA YHHYTO-
sraeT Bce F-TOYKH, MOCTARICHHBIG BHYTPH JAHHON TPOIMEJypsl, M BEI-
pafaTsiBacT HeYCHEX, CBASEBAjg ¢ Huym coobmenwe E. Tarmy oGpasom,
[0 STOMY HeycHexy HPOHCXOAAT BOSBPAT K passmake, xoropas Gruma
onpejefiena o HAYANA BHIIOAHeHNs: JAHHOE mponenypst FN.
Ormérmy, wro npm smxope ms Gyexmmii PERM, STRG, TEMP,

PPROG, SPROG w TPROG, ocymectnasemom ¢yurnmeir PERMEX,

STRGEX, TEMPEX unx FAILEX, BnmolmEgioTca (BEIXONHBIE» Jeii-
CTBI MOCHeEnX (YRR
IlpasemeM TpuMep HCIMOML3OBAHNA PACCMOTPeHHEIX (ymKmmit:

[PROG (X)
[ALT () [RETURN T]]
[SET X [®8]]
[COND
([BQ [5 X] 2] [FAILEX (5 2) PROG])
([EQ [—2 X] 6] [PERMEX (7 6) PROG])
(T [FAIL]Y] ])]

Ecan B samaue o BocsMm (hepssx CymecTByeT pelleHme, B KOTOPOM
ofiE 3 (hepseil pacmoioikem HA 5-if TOPHSOHTANH H 2-if BepIHKANM,
TOTfla IAHHOE BHIPAYREHH® BHPabATHBAeT HEYCHeX ¢ COODMICHEEM
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(5 2). Ecam sxe ecTh pemenme, rhe ogua ma (epseil maxoputcH Ha
7-it vopuaonTamy f G- meprmrasm, Torma Bee F-roumm m ofparmete
ONepaTOPHl BHYTPH OTOT0 BHIPAIKEHNS YHEYTOMRAIOTCH, & CAMO BHIpa-
skenpe yenmemuo w umesr suavenme (7 6). B dcramemmix cayuasx
apaveHieM BRIDAKeHNA ABlfgeTcAa aTtoMm T.

3.7. lmenoBaHmNbie PASBIIKI

PaaBuJIKH, . KOTOPEIE MBI JI0 CHX TOp paccMaTpuBaJan, He HISHTH-

'(ﬁuull JYHTCAH. Eeut BOBBDATHEI 10 HeycOexy MPOHMCXOTAT TOABKO K no-

CJle HAM PA3BHIKAM, TO PASIHYATE PASBHIKH W ¥e HYIKHO. Ho ecim
TpelyaTcsi OCYyHmecTBHTH BOABPAT K RAKOH-TO OpesIyIeil paann:me.
TO PBOIHAEaET II[IOI?.‘I(’M&: RARAM 00{!‘130}{ yHasaTh aTy ]'lﬁ"lBIlJ‘IR}".

HEKOTOPHIX CIYYAfAX B7ech I[OMOTAeT DPACCMOTPEHHAM B MPENBIAY-
nres maparpade @ymumaa FAILEX. C ee mOMOImEI0 MOMKHO OCYIeCT-
BHTH BO3BPAT K pasBEiKe, 4TO OpLIa onpejiedeHa 0 BXofa B KAKYIO-TO
ofpemaoniyio nponeAypy. ‘Ofmaxo ApyrHe pasBANKH, HaupuMep Te,
YTO OCTATHCL B npouen}fpax, yie BAKOHTHBIOAX CBOK paﬁDT.\J’, OKa-
SHIBAIOTCH HENOCTYIIHEIMHE.

B cesan ¢ 9THM B IIOHEpe PASpelieHO MABATH PASBIIKAM HMeHA,
qrobBEl SaTeM MO;EHO OLIIO CCHIIATHCH HA TH PASBAIKH I OCYINEcTB-
JIATH BOBBPAT K HEM 10 HeyCIexy. 5

®yuxmua FP: [FP name ¢ e ... ex], FSUBR, k= 1.

Dra (pymrmma feifcTByeT TOUHO TAK jke, KaK $yarnaa ALT, 7. e.
ONpeeseT PasBUIKY, i-if aNETEPHATHBON KOTOPON ABNAETCH BEIYHC-
aemne GopMsl ¢;, HO B Ronoimenue 'K oTomy (ymemma FP paer mms
CBOEH pasBIIKe, KOTOPOe 3ajlaeTCA APIYMEHTOM name. Jamusrit apry-
MeHT JloEen fm'r}. ATOMOM HAH .—HBDEMGHHUH SHATEHAEM '.l\()'l'ﬂpl:l‘ll
ABIAETCH ATOM; 3TOT ATOM H eCTh HMH PAIBIIIRT.

OCVmPCTBHTIJ BOGBPAT [0 HeyCcHexy K pasbBil IIRe, Il'\ll-_‘lOII[(‘H M,
somao ¢ mosmomeio dyargon FAIL. B § 3.2 Osam pacemorpenst ofpa-
menua K 970l HYEKOAH ¢ OJHEM APryMeHTOM WiIn (e3 apryMenToB.
Jonycraerca Taxske o6pamente ¢ JAByMI apryMeHTAME:

[FATL e a], SUBR.
SnadenmeM NePBOTO APIYMEHTA, KAK H paubime, MOKeT OHTH J000e

BLpadkenye E, a Bor smagenmes BTOPOT0 APryMenTa JIOMKeH OBHITH
Kaxoit-mbo atom A. Oymxuna FAIL ymuurosaer Bce F-rounm, mo-

‘CTARISHABIE TOCJAe TOro, KAk Owima ompenelleHa pPasBRIKA ¢ AMeHeM

A, w supadaremaer ofsuELil Heycmex, CBABKIBAA ¢ HAM COOBIIenme

E. Tem caMuIM DTOT Heychex BepHer HpoOrpaMMy E pasBulIKe ¢ HMe-
HeM A,

Ecam passmitor ¢ mvenesm A HOCKONbEO, TO BOSBPAT TPOHCXOJAT
K mociejtreii ns mux. Ecam ke Taxmx passmiox Boobme mer, TO ocy-
HIECTRIASTCA BEIXOJ 1O HEYCHeXy Ha BePXHIN YPOBeHb IIPOrPAMMEL —
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BLIMHCHEHHE TOKYMIEro BEIPAMENNA IPOTPAMMEI OKASLIBAETCHA HPYC-
HEHIHBIM, U

Pacemorpmym chepyommii npnsep. ITpeRmomosKm, 9T0 HeKOTOPOS
JiepeBo safaeTcA cBoEM xopHem S m ¢ymrmueir JJOUBEPII, xoropas
0 HASBAHNIO MO00H BepIINEH JEPeBA BEIAST CHHCOK HA3BAHMIT BCOX
ep mouepanx pepmus. Tpelyercsa OnpeNeNuTs, ecTh Ju B HTOM Jepese
xoTa GE opma BepImmHA HA YPOBHe, TAy0mEa KoToporo Goinme aa-
pasgoro upcua N. (Cumraem, 9T0 KOpeHE JlepeBa HAXOJWTCH HA HY-
JIeBOM yPOBHE, ero JiouepHAe BePIINHEI— HA IIePBOM YDOBHE H T. J1.)

Pemenwe aroli sajatnm MORET GHTH ODECAHO B BHAe cleXylOmes
dyHKIHT: ' '

[DEFINE YPOB (LAMBDA (S N) [PROG ((K 0))
[FP 1 () [RETURN [NEQ [MESS] AMONG]]]
L [SET S [AMONG [[IOYBEPII .S]]] = -
[ADDI K]
[COND ([LE .K .N] [GO L])]
2 [FAIL T 1]1)]

Hamnaa ¢dymwousa Befler HONCK B rayObumEy: BHOHpPAeT KaKyio-To
BeTBL Jlepena H HccIefyeT ee [0 Kouma nam xo yposma N 4 1. YUme-

J0 K. yraspeaer ypoBeHs' PACCMATPHBAEMOil B JAHHEIH MOMEHT Bep- .

muraet S. Ecam K me Goasme N, a S — xonmesas Bepmwuea, 10 $Hynk-
mitsi JIOYBEPIN B kavecTBe CBOEro 3HAMEHMS BEITAGT MYCTOH CIHCOK,
nosromy $ymrnun AMONG empabatmBaer meycmex (¢ coobmiemmen
AMONG), no koTopoMy NPHCXORHT BO3BPAT K OpeimAyIIeil BepmmuHe
JiepeBa, W fgafee PaccMaTPHBAGTCA APYTEH BeTBH OT 9TOM OpebIiy-
meit pepmumsl. Ecan raybmmsa jepesa me mpesocxoant N, To Gyayr
TMPOCMOTPEHHT BCe BEPIINHEL JiePeBa H B KOHNE KOHIOB NpOrpaMma
nepEerca ® dynkmum FP no meycmexy, ¢ KOTOpHIM cBasamo coo0mie-

. Ene AMONG. B pammom cayyae smavenuwe dyasnun VPOB pasmo ().
Ho ecam mpw npocmorpe pepesa Onina maiiiena mepmuea Ha Golee
rayborom, wem N, ypoBEe, TOrjia HONCK CDA3Y JKe IPeRpaIlaeTcs
u BEpaGaTeBaetos meycmex ¢ coobmemmen T, KOTOpEIE, MEHYs BCe
PABBILIKH, COOTRETCTBYIONINE TOYKAM BETBIGHHA Jepesa, pacupocTpa-
HuTeA Ao (ysxmgmm FP. B pammom ciysae sHagenmeM (QyERDEH
YPOB spasercs arom T.

3.8. ®ysrmun IF u FIND

B nusmepe mpomepry kaxmx-muGo yoaoBmil MOKHEO oQOpMHETEH
He TOXLKO B BHJle (YHKOUI-OPe[EKATOB, OPHHEMAIOIUX BHATEHUH
HCTHHAD W 0B, HO H B BHAe (YHKONI, BHUNCIeAHNe KOTODHIX
FCHOENINO, eClm HPOBEpPAEMOe YCIOBHE BHIIONHEHO, ¥ HEYCHelHo B
MPOTHBHOM ciyuae. TaxoBsl, HAUDPHMep, PACCMOTPEHHEIe BEIIE (yHE-
witr SUM, ®8 w PATH. Ecan gna paGoTel ¢ HpejHKATAMIT HCNOALAY-
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eres, pymrnaua COND, to fiaa paborst ¢ (ysEsnomsMm BTOpOro THOS
B si3blike MCOOABAyeTcA Berpoemsas diymxnua IF, obpamerme ® Roro-
poii MOFHO pACCMATPHBATE KAK YCJAOBHOP BHIDAREHHE, Pearmpylomee
ma ycnes/seyenex. Har m y dymsmum COND, apryments dymmmum
IF HasHBalOTCA KIAY3aMH, a8 HX TEPBHE HACMEHTH — YCJIOBHSMI.
OGpanieHEEe.K 9TOH (DYHKINE MMeer CIe[yIOmui B

[IF (el et elml) (eﬁ Ehy iv "ﬁm;,)]' FSUBR,
k=1, mi}ﬂ

Oynxnas IF npempe pcero crasmr F-toury, a gaTem mo ouepenm
BEIMTHCIAGT YCIAOBHA £;. Ecim BEITHCIeHHES oUepeTHOTo YCJIOBHA He-
yeremed, To BEpaboTannEl npu 9roM meycmex Gymer «mofiMamy fam-
uoit F-rouroil, nocie gero QyEKIHA NePEXONAT K BHYHCIACHEIO VIO
BUA N3 clejlylomeit waaysel. Ecam oRasercs, 9TO BCe YCIOBHA He-
VeHeImHE, (YRR YEMITORET cBolo F-Touky § yenemuEo 2a-
KOHUNT PaGOTY cO BHauemmeM (). '

Ecimm ke malileno ycioBNe ey, BRIMHCIeHHe KOTOPOro ycmemnrHo,
roraa gyskuus IF yamaromaer see F-rounn (mo me obparasie omepa-
TOPEI) BHYTPH 9TOr0 ycaoBHA w csofo F-rouky m satem mocaenona-
TEARHO BLISHCAAET OCTABIINECH BHIDAReRHA aTofi i-if wiayss. B cay-
nae MX YCHENIHOr0 BHEIYNCIEHHA YCHENIHO H BHYHCHCHHE BCEro
YCAOBHOTO BHIPATREHHA, NPHYEM €ro 3HAUeHHeM OOLABIASTCH sHATe-
HHe IOoCHefHero BHPA/ReNHa W3 i-i Kiaaysel. B mpormemOM citywae
sermcaenne Gynxknun IF meycmemmo, HOCKOABKY oe F-Towmm yixe
HET I, CJe/IOBATENLNO, BHPAGOTAHHENEL NpH BHYHCHCHNN BHpPAKEHIE
RIAY3bl Heyclex BepHeT NPOTPAMMYy K DasBHIRe, ONPEeNEHHON IO
Hagana sprawcnenus Gysxmum IF. (Mogwepkmen, wro ecum HalgeHo
YCIICITHOE YCNOBNe, TO OCTABIINECH KIAYSH HAKOTJIA He DACCMATDH-
Baores.) Ipumeps:

[IF ([FAIL] 'A) ([FAIL] B)] - ()

[IF ([FAIL] A) ((yB)Y] — B

[IF (A)] — A

[IF (T [FAIL]) (T B)] — Heycmex

(IF ([ALT T [FAIL {]] [FAIL 2])] — meycmex ¢ coofmenm-
* eM 2

- Eme opun npumep. Ilpn BEIUBCAHINT BRIPAIKRE AR
[IF (ISUM (3 8) 205] [GO A])]

0 NV IMeCT R g
YAET ocymectsien nepexox mo Metke A, ecam ¥3 THeex 3 i 8 MOIRHO

COCTABNTE Cymmy 205, B g
My 203, IPOTHEHOM CJayd9ae HEIL o
BaeT smawenme (), ¥ S 17 S

Caenyomasn dyErmna FIN

D menoanayerca B Tex cAyuasy, Kor
Tpebyerca maiitn onpejenenro y VaaIX, KOT/Ia

e YHCI0 BAPHAHTOR YCIOEImHoI'0 BRIYHC~
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JieHnd KAKOTO-TO BRIpAMReRHAa WHIN ]II.’.I{(}TOI)Oﬁ T[t\(‘ﬂl{ﬂﬂilﬂ?(!ﬁbl!@t'!‘“
perpaskennit. Haopmmep, wmoer norpefoBarhes BHAUTH TPH TaKEX
pemenia sajaun o pockmm depssax, B KoTopmx oxmE w3 depaeii pac-
noonten na 2-it ropuzonmranm u 6-i Beprnramm. 970, KOHETHO, MOJKHO
CejarTh H ¢ NOMOIIEI0 papee PAaceMOTDEEHEIX (TU-'!H;LI[IE’I, HO OpAMEHe-
mue fyariman FIND oxaswipaercs Gonee ymoOmeIM.

@Oynrnus FIND ormocarca i knaccy FSUBR. OGpamenne K. meit
BHITIAAT TAK:

[FIND mode (V) Vs ... Un) P €1 €2 ... €],

e m =0, k¥ = 1. FIND — Gaounas dyarnma: coucor (v; v ... Un)
ABJASETCH ONMMCAHAEM ee JORAJNLHBIX IePEMEHHBIX, & HOCTe/[0BATeNb-
HOCTL €y €3 ... ey 00pasyer ee TeJo. APryMenTH mode W p JIOIE--
met Oprth npocTeiMm opmamm. Buumengerca (yEKms cle IO
ofipasoM.

Cragana BEMECIAETCA aprymMent meode. Ero spavenmem oJsRen
OLITH CHNCOK BHAA (g min mazx), TAE ¢, min, max - HEOTPHIATENb-
ALte medsie ynena miam atoM ALL. Eenm uwmeso ¢ parHO HYIIO, TOTHA
¢yarnun FIND cpasy sasepmaer cpom pabory co smavenmem ().
Hmase BBOXATCA JNORANLHBIE TepeMeHHNe v; (TOTHO TAK IKe, KAK
w B ¢gymknam PROG) m eme JiBe BCHOMOTATeNLHBIE IepeMeHHEE n
u col ¢ mawanpEmmum smagemmamm 0 m () coormercrsemmo. Ilociae
9TOr0 BHUmCHAeTca Texo Oaoxa. Eclm 970 BREIMHCIeHHe YCHEMHO JiO-
TI0 o KOHIa Teda (YCHEIIHO BLIMNCHAHACH MOCTeIHHI OIepaTop e).
T0 n yBeanwmnBaetTes ma 1, BEMECAARTCA APrYMenT p, W ero spaAvenue
BAHOCHTCA B WAYAN0 cnmcka col. Sarem gymwnma FIND enpabarnina-
©T Weycmex, BOBODHOBNAA TEM CAMEIM BEINHCIEHIE GCROENO Teda;
HIeTCA HOBLUI BADHAHT €ro YCHemmHOTro sermmcrenms. Ecam raxoit
papuaHT nHamencd (BEMHCAEHMEe CHOBA QRODIIO JO KOHOA Tewta),
";I‘UI'H.II n BHOBL VBeAHYHBAETCHA HAa 1, JAHOBO BLITHCIAETCHA ATPYMeHT
p, W ero HOBOe SHAUeHme AoOaBisAeTcA K cmucky col. Tloche aToro
onATH BLIpalaTeiBaeTes HeycHex u T, M.

Oynrmua FIND neiTaetrcs BaiiTH ¢ BAPFAHTOB YCICHIHOIO BhI-
YHCJHCHAA ¢BOErD Teda. Ecam eTONLEAX BAPHAUTOB HET, ROIHYECTBO
HAHEHHBIX BAPHAHTOB (n) JOMKHO  YAOBAETRODATE. VCJIORHIO
min < n = maz. B MoGoM m8 »THX caydaes (yHEnmuA yCnemHo 3a-
wWaHTHMBAeT CBOK pabory, OOBABIAS CBOHM 3HAYEHHEM CIHCOR col,
B KOTOPOM COOPAaHEI BHAYEHHS APryMeNnTa p, BLITHCASHHB? NPH Kak-
gom papmante. Ho ecam g BapmanToR He HANOHO WIN eCHH n MeHLIIE
min wian Doupme maz, TO BeUncAenue Gynrnum peyenmemuo. C mupa-
DoTamasIM IIpH aTOM HeyCIexom CBABKIBAGTCA RAK cnaﬁmem!e nociaen-
Hee 3HAYeHNe MepPeMeHHoil col.

Hocie Toro kak ¢ymrnus FIND Briumcamiaa apryment mode
(canraeM, aro g 5= 0), ee NelicTEHe MOTHOCTHI0 OKBUBANLHTHO BLITHC-
JeHUIO chefyomero Gaoxa:
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[SPROG (v; w2 ... vm (n 0) (col ()))
[ALT () :
[COND ([GE .n min] [RETURN .col])
(T [FAIL .col])]]
€] €3 ... €}
[PADD1 n]
[PSET eol (p l.col)]
[COND ([EQ .n g] [RETURN .col])
([GT .n 'maz] [FAILEX..col SPROG])
(T [FAIL])]}
OrMeTHM, YTO HE3ABHCHMO OT TOTO, VCHETIHO MM HeT 38KOHYH-
aoce serancaenne gynrman FIND, Bce F-rouwm, NOABHBIIHECHA TIOCTR

BENTHCHICHHA apryMenta mode, yEEYTORAOTCH: F-TouRm e BHYTDH
mode COXPAHAITCS.

Arom (ALL st ¢, min m maz wrpaer poas Gecxomeumoctn. Ha-
opmmep, smavesme (ALL 3 7) aprymenra mode O3HATAET, 9TO HAJO

HAHTH BCe (CKONBKO €CTh) BAPHAHTEL YCHENTHOTO BEITHCTOHMS TENIA
dynrnam FIND, m Taknx BapwantoB NomKHO Garrn
u me OONBNIE CeMW, HHAYe BHYMCICHEE yaxmm Gy,
Snavenne sme (5 2

He MeWbBIIe Tpex
HeT HeyCcHenrHEM,
ALL) oswawaer, wTo M0mEH0 GRTH Halleso nsaTs
BAPDHAHTOB; eCAH eCTh eldie BAPHAHTHIL, TO OHN Yiate He paccMmarpHea-
I0TCH, & eCHH NATH BAPHAHTOB IHeT, TOTIA Tpebyercn, uTofm cymie-
CTBOBANO X0THA ORI JBa BapHamTa, i
Han  maunbomee wacro BCTPEYAIOIMXCH  BHAYCHWIT - ApryMenTa
mode — A sHavemmit (g 9 q) w (ALL 0 ALL) — nonyexaerca co-
spamennas (opma: ¢ n ALL coorsetcrmeEEO, Drm SHAYEHHA WHTEp-
HMPETHPYIOTCA TAK: ¢HAUTH DPOBHO q BapuanToB» (He Godeme m we

MeHBOIE) W WaliTH BCe BADHAHTED (CKOMERO  ecTh). Haupumep
SHAMEHHeM BEIPA/KeHI .

[FIND ALL (X) .X
[SET X [AMONG (1 —2 3 4 —35)]] ’
[COND ([LT .X 0] [FAIL])]]

ABIALTCH CHNCOK (4 2 1). Smees, xorga umeno X OTPHIIATEIBHO, Bhi-
‘II‘I(EJTCHHG He JIOXONHT M0 KOHNA Teaa dysxgaa FIND, HO3TOMY ';me
HHCTA He 3anoMmmHAlTCH, Heorpanarensurie ke wmena VUHTHIBATOTCST
BCB, Kak Toro u TpeGyer apryment ALL.

Hpyroii opaMep:

['FL\DI 3 (X) X [UNFALSE [EQ [2 [SET X [®8]]] 6]]] —
((.-:hh.'i!é?ﬁ}(2!1174835) ’
(1683742 5))

3necy Gynrnus FIND naxo
X U3 uHCkA Tex pe
Ha 2-if ropusonTa

T TPH PeIIeHAN BaNATH O BOCHME (ep-

e, B KOTOPRIX OfHE B3 depseil pacmonoken
0 1 G-t Beprmkam,
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3.9. HeroTopsie yroumenus

B ¢BAam ¢ HCMOALAOBAHIEM B SIZHIKE PEMUMA BOSBpATOB Tpelyior
YTOUHEHHS HEKOTOPBle ACHEeKTH BHYACNEHHS IJAHEPCKUX NpOrpamMm
H COlOCTABNEHNsA 00pA3NmOB. :

IIporpaMma Ha TJsHepe, KAk H3BeCTHO, mpejcraBiser cofoii mo-
CITeIOBATeNLHOCTE BHIPAYREHHIi, KOTODHE BEMMHCIANTCA JAPYT 3a ApPY-
roM. Brmmcaenne mioGoro ma mmx Momer OHITH VCHEITHEIM HIH He-
VCIENIHEIM, IpPHYIeM B TepBOM CIyYae BHYTPH BHPAKEEHA MOTYT
0CTaThCA PASBHAKE W ‘o0patHEle omeparopul. COXpaEAIOTCA NN OTH
passmiaxe u ofparHsie omepatopsi? OcymiecTBAAeTCA Im BOBBPAT IIO
Heyelexy K TPefBIIyIleMy BEIDa/KeHN0 UPOTPAMMEL, eCIH BEITHCIE-
HIE 0YePeHOTO BHIPAKENNA OKA3AT0CH HEYCHCIIHEIM?

OreeTst ma ofa Bompoca OTpENaTencHEie. [lelo B TOM, YTO BEIpa-
JReHNA BepXHEro ypPOBHA IPOTPAMMEI BREIUHCAMIOTCH, ¢ TOUKH 3PeHH
PerruMa BOZBPATOB, HE3ABHCHMO JIDYT OT [pYra, H BePHYTECA K paHee
BRIIHCACHHOMY BRIPAKEHHI0 HeAb3A. A pas TaK, TO HET CMBICIA CO-
XPAHATE PASBEIRE B o0paTHBIe OHEPATOPH BHYTPH EEIPAJREHIS, BEI-
THCAEHES KOTOPOro saxomdeno. Taxum 00pasoM, ecim HeKoToOpoe BRIpa-
FREHHE MPOTPAMME!' YCHENINO, TO [0 OKOHYAHNA ero BHIYNCISHNS  BCO
OCTABIINECH BHYTPH HEro PasBHiKM B 0ODATHEIE ONePATOPH YHUYTO-
JRAIOTCHA, 4 OCHI BLIDAMEHIE HOYCHENIHO, TO DPACHPOCTDAHPHHE II0-
ABUBIIEroCA NP 2TOM Heyclexa OGIoKmpyercs, mOcle Yero BMecTO

TpesyanTATA BRIMHCIEHHA nesaraiores caoso — HEVCIEX — m cool-

HICHHE, CBABAHHOE ¢ ATHM Heycmexom: B miofom caytae jianee Bbiamc-
JseTes clefyomee BEIPAREHAS MPOTPAMMEL
HanpaMep, BEITHCTEHEE IHPOrPAMMEL

[CSET PI 3.14159)
[AMONG (A B C)]
[FAIL 7]

NPOMCXOHT TAKAM 00pPA30M. BEIUEcIseTcs’ WepROe BEIDAKEHWE: BRO-
nauresi komeramta PI m el npucsamsaercs smavenme 3.14159; aro
YHCA0 MEYATAETCH KAKR PesyldbTaT BEIYHCIEHHA NAHHOTO BHEIDAKEHI;
o0paTHEIT OepaTop, KOTOPHL BATIOMITHANCA TPH*9TOM, YHEYTOKASTCA.
JaTeM BEMHCAAETCA BTOPOP BEIpAKeHHe, M €U0 BHAUEHHE — aTOM A —
BEIBOJIETC HA medarh; F-rouxa (ynrxomm AMONG yamuro:saercs.
IIpu BEMECASHEN TPETHEr0 BEIPAMKEHHA IPOrPAMME! BRIpalaThIBaeTCH
Heyclex, ¢ KOTOPEIM CBA3kIBaerca coobimenme 7; aToT Heycmex Gio-
KHpyeTcHd, T. . OH HEe DHSHIBAET HAKAKOIO BOBBPATA HPOTPAMMEI Ha-
saj, u meyarawTesn caoso =HEYCIIEX= n arom 7. X
‘Teneps paccMoTpmM, Kak cBABAHGL MeMy coloil peskmM BOSBpa-
TOB M MeXannaM COMOCTABIeHMIE, .
IIpesme BCero OTMETHM, WTO, HECMOTPA HA BHENIHEe CXOICTBO,
BEIGOP HOJXOAIMUX CerMEHTOR LI CerMeHTHHIX 00pasmoB u Hey[aun
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CONOCTABIEHHEIT He MMEIOT HUKAKOTO OTHOIIOHHT K DPASBEIKAM ¥ He-
ycmexasM pesRuMa BosBpartos. Conocrannenme oGpasnoB B DeREM BOS-
BpATOB JesKaT Kak Om B pagEnix muocroctax. Heyjmaumoe comoerasie-
HHe KAKOro-Imbo dleMenta o0pasma-crimeka ¢ (PPATMEHTOM AHANHIN-
pyeMOr0 BRIPA/REHMUA MO/KET BHSBATH BOBBPAT TOABKO K pames
PAacCMOTPeHHEIM CETMEHTHEIM d7eMeHTaM 00pasna, HO HEKAK He BOS-
ppaT K pasBmikaM. ITpm Heycmexax jKe NPOHCXOANT BOSBPAT K pas-
BHJIKAM, HO He K CerMeHTHHIM 3JeMeHTaM 00pasnos.

OrmeTnM Taxe, “49T0 ©CIAN BO BPEMSA CONOCTABIEHNSA BHIUHCIACT-
o waras-mudo gopuma (oGpasen, spaaomuiics ofpamenuem K PyER-
W, WK dPTYMeHT COMOCTABHTENS), TO 0 OKOHYAHUN €0 BETHCIONIA
nce F-roukn Bmyrpm mee o0H3aTeNbHO YHHUTOKAWTCH, T. €. IT4
<$opma rak Op oxpymaerea Qymknmeit STRG. Hanpmuep, npm como-
CTABJIEHHH g A

[1S [AMONG (A B C)] .X]

Jyurnga AMONG prijaer smavemme A, mocde wero ee F-rTouxa
yumuromaercs. Iockoasky P-towkm Moryr crasmts Jmms $ymroum,
g0 u ux F-rounm, Kark MEI BOARM, YHAUTORAITCH, TO NOABIGHHE HPH
CONOCTABAGHNE J000r0 Heycmexa BefeT K IPEKPAaIeHHi0 cONOCTABIe-
HE7 B BOZBPATY HPOTPAMMEI K PasBmIKe, KOTOpas GEIIA ompefeliena
JI0 HAYaJa CONOCTAaBNeHnA. B 0T0M ciryvae COMOCTABIGHNS He ABIASTCH
HE HeyJZAuHEIM, HH YNAa9HEIM, ero IcXof Heonpefeden. Hampmmep,
BRIPAKEHNE

[IS ([AMONG (A B)] [FAIL]) (A C)]

HEeYCIeNIHO, a4 HOTOMY W He HMeeT sHavemma. Ilo Tofi e npmumHe
sHYTpE QyExmmm IS mukorma mHe ocraerca F-roweRr, mosTOMYy HEKa-
XOii HeycHex e MOKeT BaCTABATE ee B030GHOBETH CHOW paGory.
B cBsisu ¢ 9TAM BEIMHCICHHE BHIPAKOHHA

[COND ([IS [AMONG (A B)} A] [FAIL]) (T T)]
HEYCHeIIHO. :

W, maxomen, oTMeTnM, wT0 m060e HaMeHeHHe SHAYEHMI nepeMeH-
HEIX 00pasna compoBOASTCA SANOMEHAHHEM OGPATHHIX ONEDATOPOS.
OGpataEre omepaTOpE! MOTYT MOARIATECA M NPH BEMMHCIGHAH (PYHEK-
nui, ofpamennme K KOTOPHIM HMeeTcs B obpasme. Mmemmo arm obpar-
HBIE Oneparopn m yEEYTOKawT moboumsie sdhdexTH comocrapmemmsa
HAK B cayvae ero HeyJauHOTO HCXO[a, TAK H IpH pacnmpocTPAHeHENE
fHeycnexa, >
X “jmpﬂ-\wp. OpH HAYANLEBIX 3HAYEHHAX A W 6 y TepeMeHEBIX
X u Y conocraprenme 2

S (1#X [ADD1 Y] ¢3) (47 29))

o ;
B;ﬁecr““””““ crenyiomuy ofpasom. Bmawane ofpasmy !#X cra-
B COOTBeTCTBHE mycTofi cormemt, mpm aToM IHepemenHas X
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MoNyTaeT sHa4eHne ()H NOOYTHO 3anoMuHaeTcA 00paTHHIL vuepatop
[SET X A). Jlanee smumcaserca $ymxnomn ADDI: duavenne mepe-
mennoit Y yseimumBaercd na | m samommmaercs oDpaTHLIL omeparop
[SET Y 6], nocune wero smavemwe (yHEKINH — TuCaA0 7 — cpaBEnBa-
CTCA ¢ TePBLIM 2JMEeMEHTOM AHANM3NDYEMOro CHHCKA, OHH He DABHHL,
IMOATOMY LPOMCXOAHT BOaBpar K obpasoy !#«X m maMensercs como-
cTapiaAeMslil ¢ BEaM cerMenT. Ilpm 9TOM BOSBpaTe BEUIOMHAIOTCH BCE
oOpaTHLIe ONEPATODPE, NOABHBUINECH IOCHe TOT0, KAK AR JAHHOTO
cermMenTHOr0 obpasna Omnr Buibpan nycroir cerment. ClaejoBaTeibHo,
y nepemenmoii Y Oyjer BoccraHoBieHO smavenme 6, a y mepemenmoil
X — apavenme A. Temeps obGpasuy !«X crasnTca B COOTBETCTBHE
CerMenT U3 OJHOrO BIeMeHTA 4; NepeMeHHas X HOJydYaer 3SHAYEHHE
(4), = sHoBp samommmaercs obpaTmeti oneparop [SET X A, JTamee
BHOBL Berauciserca (ynxaus ADDI: mepememmoir Y npuceampaercs
sHavenwe 7 W sanoMmmaerca ofparmwii onepatop [SET Y 6]. Ha aror
pas smatenue (yHEKOUN PABHO OYepPeAHOMY dideMenrty (umcay 7) ama-
JHSUPYEMOro CHMCKA, TIOITOMY CONOCTABJIEHHE CIHMCKOB yAAMHO BaBep-
maerca. Taxam obpasoMm, dyrsmEa IS aaxanmunsaer crolo padoTy
co smanenueM T, noaBHBIIMECA UPH ee Bhuucuennm ofpaTHble
oneparopst [SET X A] m [SET Y 6] coxpammiorca. Leam asatem B
nporpamme Oyfer BupaboTaH HeycOmex, TO OPH ero PACHPOCTPAHEHHE
a1 ofpaTHLIE ONEPATOPHl BOCCTAHOBAT HAYAJLHEIE SHAVEHHSA Nepe-
MeHHEIX X H Y, T.-e. agavenna A u 6.

Hrag, nobounsie adipextsl CONOCTABNEHNA YHRYTOKAIOTCA TOABKO
Gunarojjaps BEIDOJIHEHHI0 00pATHHIX ONEPATOPOB, MNOABUBIINXCA BO
BpeMa comocraBiemms. IlogroMy ecam obpaTHmlil OnepaTop me 3ano-
MHEHAZCA, T0 He Oyper m OTMeHH! cOOTBeTCTByMmEero moGoumoro ad-
dexra. Hanpamep, conocrasienne

[IS [ET «X [BE [PSET Y .X]] [NUM]] A]

HeY/lauHo, OfHAKO BHAYeHWe A, NONyYeHHOe HepeMenHOif Y B mpo-
Hecce COMOCTABJIEHHS, COXPAHHTCH.

TIABA 4 j
BA3A JIAHHBIX

4.1. OcnoBnpie MOHATHA

Muorne CHCTOMEl HCRYCCTREHHOr0 HHTEAXEKTA, HOMYIHB HA BX0Me
OOHCAHNe HeKOTOPOH Baxagm, NolEHsl HAiTH ee pemrenne. Hanpm-
Mep, cicreMe MoxeT ObITh HPeUIONeH HAGOp AKCHOM W NPABHI BEI-
BOjla, 4 OHA JIOJUKHA HAliTH JI0Ka3aTeheTBO HEKOTOPOM TeopeMbi.
Ham, crasxeM, cucresme Moier ObITh Hpemomeno copMupoBatsh maawm
AeiicTBHil pofioTa MIa HOCTIVKEHHS NOCTABIGHTON MeNN B B3ATAHHON
obotTanosre. B cBASH ¢ 9THM B #3KIKe HPOrPAMMHDPOBAHUISA, TPeIHAZHA-
YEHHOM I Peali3anin HONOOHBIX CHCTeM, JOMKHEET DRITH IpeiycMoT-
pensl yhoOmele cpeficTBa JIj ONNCAHNS BCOX KOMIOOHEHTOR BANATR
(MCXOJIOil CHTYAINE, MONYCTHMEIX NPABAN peNIeHHs, HeJw) ® s
PEATH3ANNN NponeAyp HoHCKA pememisr 3azad, Slanik nasEep yuHTE-
BaeT 9TH TPeDOBAHMS M NPENOCTARIAST CBOMM HOXLIOBATENAM COOT-
BETCTRYIOOIe cpepcrea. H HEM, B UaCTHOCTH, OTHOCHTCH Gasd dak-
Holz, UPeJIHABHATEHHAA JUId ONHCAHWA WCXOAHOH CHTYanmmE § Tex
CHTyAUMi, KOTOPHle BOBHHKAIOT NPHE HONCKe PelleHHA pPACCMATPHBAE-
MOl 32 a7, s

\ Bagoii pammklx B naoHepe HASKIBALTCA mabop yreepacdenuii.
| VrBep/nennem Momer OHTH A060f CUHCOK B KPYIIHX CROOKAX:
| CIICOK WALIBARTCH YTBEI/ICHMOM, eCTH OF BRIIOICH B Gasy mam-
mhIX, C xamanM yThepmenneM Moicer GHITh CBASAH CINCOK CBOHKCTB.

Memny yroepajienuaMn 0assl JARHLIX He YCTAHABIHBAETCH M-
RARNX OTHOIIEHWI, B ACTHOCTH. He ONpeJlelleHO TOHATHe MecTa (af-
peca, manexca) yreepiaenns B Oage mammmix. Jloctym K yTBepgie-
HIEAM OCYIeCTBIAETCH TONBKO 110 ACCONUATHBHOMY HPHEINITY — 1O
CHICANHIO NPHSHAKOB MCKOMBIX YTBeDIKICHIIE. :

B rampoii masmeperoii mporpae HCHOAB3yeTes cBOs Oasa janm-
HEIX, ROTOpag B Hayajle BRIONHEHWA NPOIPAMME TyeTa (NODTOMY
SAHOTHATH ee 0fAsama cAMa OPOTpaMMa), A 0 OKOHYAIMT BETIONHE-
HIL IporpaMMel yrugTomaerca*).

cm:ﬂ)”: I"IKIIMHUIT"J]?&;IO){, mIpnepeKkyo ady JAREHIX me clegyer pac-
N, .i}i[';{rih In!"[\ ll.‘I!ﬂI\YI[J![}l'.Ti- AAHHBIX, XPAHHMEIX BO ’HH(’IT[HPH ma-
<oy _'t WM IOCTYNHEIX W3 PaBHBIX MporpaMM, 470 ofsidHo mOfpa-
Baerca m IIp(lI‘paMMHpDBR!II‘EH OO TepMHHOM «basa J:r.amgmx».

!
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Tlna paGorsr ¢ Gagoii MAHEBIX MCHOMBAYIOTO CieyIOMue Omepas .
qam: 3amuch HOBHIX YTBepIKAeHHE B 0asy JaHHBIX, BLITepKNBAHIE
yreepicAeniil W3 Gassl NAHHALIX, HOMCK yrBepEeRNI 10 00pasmy.

Brionmenne OUEPANHil SamICHT T BHYEPRUBAHNA, H3MEHTIONHX
cofepsrmmoe Oagsl JAHEBIX, MOIET CONPOBOMIATLCA PHIBOBOM 0COOBIX
mpomeyp — TAK HAJKBAGMEX SaNNCHBAIOIAX 1 BEMIEPKEBAIOT(IX
Teopes, HASHAYEHHe KOTOPHX — KOHTPONMPOBATL HAMOHEHN Oaant
JAHEEX. DTH MPONEAYPH EMeoT 0GpASHE, M DHISLIBAIOTCH Té Ha HAX,
ofpasnsl KOTOPHIX COOTBOTCTEYIOT BaUHCEIBAGMOMY HIM BREIUEPKABAG-
oMy yrBepmaemmio. ITofpOOHOCTH BEI30BA TEOPeM GynyT paccMoTpe-

HL B clefyiomeil raase.

Omepanms MOECKA 0 00pasny HCNOXE3YeTCs LT AHAIM3A cofiep— 8

sREMOTO GAsEl JIAHEBIX: BaJ{aeTCsl HEKOTOPHIE ofpasen, & HAXOAHTCHA
T0 yTBePiEIeHNE, KOTOPOe eMY COOTBETCTBYET. Ilpn comocTaBieHHE
©00pasna ¢ HaiJIORHEEM yTBEPRJIeHIeM HepeMeHHbe ofpasna moxyda-
10T COOTBETCTBYION[HE SHAYEHHS, UTO [JAeT BO3MOIKHOCTL OIIpejleiHTh,
Kaxoe MMPHEO yTBepEeHue OuiI0 HAlifEHO.

Bee OTH ONGPAIE BHITOAHAIOTCA B pEimMe _soasparos. Ecau
ReKOTOpOe yTBepAJieHHe OB B3amMmCAH0 B 0asy AAHHBIX, HO BATEM
B IporpaMMe BOSHHK HeycmeX, TO 9T0 yIBepijeHHe fymer yaajdeHO
8 Gagsl JapHHX. AHAJOTHIHO pamee BEYEPKHEYTOe YTBEpHIeHHe
GyjieT npn Heycmexe BOCCTamOBieHo B Gase pammmix. Ilomck iKe 0O
00pasily — 9T0- pagBHiKa B IPOTPAMME, TAK Kak ofpasmy Momer
ZO0TBETOTROBATh HECKOILKO yTBepwpenuil Gasst jamusix. IIpH IOKCKe
CHAYANA HAXOTHTCH TOABKO OFHO W3 HEX, HO ECHN B NaMbHOIIIEM
P IpOTpaMMe BOSHHKHET Heycmex, TO HOHCK pogobHORETCA M Oyjler
HaiijeHO CAEMIYI0ONee TOAXONAIIee yTBEP//IeHIe.

Hampgan M3 2THX OCHOBHEIX Onepanmii EMEeT HEeCKONLKO MOJH-
$uxanmii. Haupumep, BOBMOMHEI TAKHE HIMEHEHHA 0agel  JAHHLIX,
KOTOpEIe He OTMEHAIOTCA IpH HeyCHexe, Wil BO3MONEH TaKOll MOHCE
10 oBpasiy, KoTopsIt Ho BO3OOHOB/ARTCA IPH Heycuexe. :

B mpHepcKEX HporpaMmax (asy JMAHHBIX MOJRHO HCIOAL30BATE
IPpocTo Kark XpaHuidine, B ROTOpOe MOMHO - BANUCHIBATL BARYIO-TO ©

undopManmio, yAEPHAHEBATE ee TAM CKOIL YIOAHO JI0ATO, onpesienaTh,

onmcaHma TONl OGCTAHOBKM, B KOTOPOil pemaeTcs

_9TO TaM ceiluac HAXOpmTeA, M T. [ OjiEaKo Gasa HaHEbIx Bsefiena B 5
ssbii ¢ muoir measio. Kak yike cKasaHo, OHa NpejnasHateHa UL I
aafaua, MpejiIo-

sROEEAS ToapsoBaTexeM. Hanpumep, mporpamMsa, NJIaHApyoOMas neii-
crBusa poboTa, NOKHEA HMETH ONNCAHHE (Mojiesin) TOM Cpepbl, B KO-
Topoii peiictByer po6or, TOABKO TOTAa OHA MOZKET HTO-TO AAHAPO-

path, BoT Takag MOJe b M HpejicTaBisdercs B Buje (aakl JMaMHBIX.

Kax mpasmio, ofucanue moGofi CHTYAINE MOMHO HPECTaBUTH B

puge coBokymmocTn mpocTerx ‘Paxtos. Hanpmuep, CHTyanmio, ®a0=
GpaskeHNyI0 HA PHC. D, MOMKHO ONHNCATH C IOMOIILIO CHEeJIyIOIIHX dan-
108: R1— oro xommara, R2—oTo Kommara, D —oTo fBeps, D coe-
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_ muaser R1 m R2, poGor maxommress B R1, A —aro ammx, A maxo-

murest B R2, Ecam ymanocs Tak HpefACTaBAT: CHTYALNI0, TO HKAMILIL
(haxT ommchBaeTCA B BHJe OQHOTO yTBepiieHns. Basa iKe NaHHEIX,
KaK COBOKYHHOCTE 9THX yTBep:Ejenwmii, Gymer OLIHCHIBATE CHTYAINIO.
B HEJ0M.

Karum ofpasoM MOKHO onmehBaTh (AKTEL B BHAG YTREPIIe-
puii? Hukaknx orpanmvenmii Ha 5TOT ¢YeT B A3LIKe HET; eJIMHCTBEH-
moe TpeGosamme: yrBepiagiennus AoWEEE 6wte Lecomerasm.  [lus
fA3piKka YTBCPRJGHNE — BTO HpocTo cimcor, (Dopmar ke sanmmen harn-
TOB, UX HHTePUPETAIHIO OHmpEAedAeT cam Hounsopatens, Hampmep,

Ri
e

Piic. 5.

art «B Apisercs UBPAMBOIE KPACHOTO IBETA) MOMKHO ONHCATH B
sujie yreepipenna (PYRAMID B IS RED) miam B Bm )

Jle yTBepiRe-

mua (COLOUR OF (PYRAMID B) IS RED), a Mo:tHO ommcaTh H B

Bn,zeHnByx yreeppennic (PYRAMID B) um (COLOUR B RED)

3 neex arax (opm sammen (hakTOB ;

Vi, ] OGLIMHO HCHONBBYETCA Hpe-

(P ajay...a)

e P—mmg OTHOIICHHA, ONHCEIBAGMO L
00LeKTOB, CBABAHHEIX DTHM omomme:: ]":"13 ?:;[::; t;o:;w :nla;xi:::
HEIe OTHOIeHMs (cBoifcTBA) ommcHBaOTCA Kak (ROOM Ri) mm
(INTEGER 5), mByxMecTHbE — Kaxk (AT ROBOT R1) e (EQ X 5)
;p(-:rxmcrn‘me—nan (CONNECTS D Ri R2) mwin (BETWEEN A B G)‘
mu;. n.H'Ell:iIu?:;o dopmara Mur m Gyiem npufepREBATLCH B NANBHERH-
ol p. MEp, WCOOAB3YA  €ro, CHTYaio, Wao0paskemnyio Ha
* % MOKHO omucarh B BHjle Cie[ylmiero EaGopa yrBep:EIeHuir:

(ROOM R1), (ROOM R2), (DOOR
; - D), (BOX A),
(CONNECTS D Rf R2), (AT ROBOT Rf), (AT A R2) .

Rax yme
b7 cnﬂiam. G0 CHA3ANO, © YTBEPHICHNAMH -GASH JANHEIY BfOTYT
e I cmuckn csoiicts, B armx cnmckax obnTHO yEassBaeT-
PMATHA 0 CAMNX YTBODIE/ICHIAX WK O Tex daxrax, uro ﬁuu
10 p

H. Haavmmios
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onmenmalotes. Hanpumep, MOMKHO BBECTH HEROTOPO® CBOIiCTEO H
yBeJNUMBATE Or0 (UmcIoBOE) SHAYEHHe HA eENIYY Kajk/slil paa,
Korja IporpaMMa MCHOALSYeT YTBepAIeHue; B KOHNE BHINOTHOHIA
HPOTPAMME! IO OTOMY CBOHCTBY MOMKHO Oyfer ysHATh, KaKHEe YTBep-
SRICHEA HCHOML30BAINCH Haunboiee TaCTo. Wan, manpuMep, © yTBep-
sepennem (BOX A), osHavaloinuM, 10 A sApiserTcA AN[HEOM, MOMKHO
eBsBATh CHHCOK CBOMCTB, YKazas B HeM JOMONHATENLHYIO nrdopma-
wmio o mpejMere A uTO OH, CKAZKeM, KPACHOTO HBOTA, HMEST dopuy
Kyba i 1. I

Wrak, 6Gaza panBBIX oOLIMHO WCHONB3YRTCA KAk MOJGNEL TOTO MH-
pa, B KOTOpOM IPOTpAMMA J(OJKHA DemaTs 3ajati. Ilpn  raxoit
uETepHpeTanun 0aznl JAHHEX omepanum Haj Heil MoKHO TPAKTOBATE
creptytomy  oOpazom. Manmemesusm fasnl JAHHEBIX MMHTHPYIOTCH
namenenns B oToM Mupe. Hampnmep, mepexof poGora w3 xommarsr R1
p kommary R2 HMHTHDYeTCH BHYEDHUBAHNEM YTBEDHIEHUL (AT
ROBOT Ri) n sanmesio yrsepasenus (AT ROBOT R2). Tlomexr e
10 ofpasiy MOKHO HOHHMAThL KAK HPOBEPKY MCTIHHOCTH KaKIX-T-
60 BHICKA3HIBAHHII RN KAK BHIABIeHIE 00LeKTOB, HAXOJIAMNAXCH B
OnpejlelleHHBIX  OTHOMEHUHX, Haupusep, Tomcx 1m0  oOpasiy
(AT ROBOT R1) —aro mpoBepra, neiicTBETeNARHO N PoboT HaXo-
juten B komEarte Ri, a momHCK 10 obpasny (AT «X R2) —oro Ha-
xoisgenne o0bexTa, PACHONOMEHHOT0 B KOMHATE R2: mpu comnocrTas-
JieHmH JAHHOrO 00pasma ¢ yTBepiIeHIeM (AT A R2) mnepemeHHas
X moxyuaer sHaYeRHe A, UTO N ABJAETCH OTBETOM.

B cuemyomux muaparpadax oOOHCAHEI BCTPOCHHEIE ymrmun
A3BIKA, TPejIHA3HATCHHEE A PadoTH ¢ Gaaoil aHHLIX.

4.,2. 3ammen yrseprraenmii

Ocuopnoit  PyBrRIHEH, HCMOMBL3YeMOojl [ Bamucy HOBBIX YTBOP-

maeHuil » Gasy JAHHBIX, SBIACTCH

®yuxpgua ASSERT: [ASSERT asrt with? rec? else?],
FSUBR.

Smavenmem aprymenta asrt fgomaed OuTh L-CHHCOX, KoTOpHIE KA
yrBepizienne Gyper sammcan B Gasy JAmmEIX. ApryMemt with o6a-

3aH HMeTh BHJ

{\VITH ind; vy indy va .. indy I');.), | 1,‘

re indg m vy — HpocThie (OPMEI; BHAUCHHAMIE ind; MOMMKHEL 61.11:5,,_;
nnentadukaropst IND;, a v; MOTYT HMETH NPOHSBOILHBIE BHAUEHHS

V;. BoumcieHHe 9TOT0 apryMeHTa JaeT CHHCOR ceoiters (INDy—

HA3BAHUS CBOWCTE, Vi —WX 8sHawenms), Koropmii Oyper ceAsaE € =
sammeHIBAGMBIM yrBepizierneM. Ecam mpm ofpamesmm R yaxoEa
ASSERT apryment wilh me safaf, To yTBepiienue He Gyper mMeTh
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crimeKa CBOIfCTB, WAW, APYTEME caosamm, ¢ muM Oyer cBasam myc-
Toil CHHCOR CBOICTB.

ApryMeHT rec HA43HBAeTCA peKoMeHJianueil W YhashBaeT, Kakude
3aIHCHIBAIOINE TEOPeMEl NOMKHEI OmTh BhsBamnl, Mcmomssosanme
peroMenfianmii Gyzer o0'bficHEHO B TiaBe 5.

AprysmentT else poiker mmers sup (ELSE e?), 14e e — npocras
dopma. On onpeenser peiierena dyaxmqun ASSERT B Tom ciyuae,
rorga eif He yjaeTes 3amuCATh yTRepiifenne B Gasy mammeix. Otcyr-
cTBHEe apryMenTa else pKBHBaenTHo safgammio aprymenta (ELSE ()),
a ‘apryment (ELSE) paccuaTpusaeTcA Kak COKpamienme OF
(ELSE [FAIL]). :

Myuxmua ASSERT peiicteyer coepyiomus ofpasos. Cragana
oHA BEYACHACT APIYMEHT asrl H, ecJH OH €CTh, ADPryMeHT with,
aaaTeM npocMarpusaer Gasy Janmmix, 49To0BI oNpefeanTh, He 3aNi-
camo Ju TaM Takoe JKe yTeepiimenne, Femm sanucano (upm amboM
empcke CBOiCTB), Torna (PyHEIms mEYero He fobasiser B Oasy mam-
HEIX W BEUmcager auims (opMmy e m3 aprymenta else, Ho ecnm
yreepi#iieEns B Gase JaHHHIX eme He OBLIO, TO OHO BAMHCLIBAETCH
TYya B C HOM CBA3LIBAETCHA CIHCOK CBOICTB, HOJYYeHHBIN H3 Apry-
senTa with. OfHOBpeMeHHO BaNoMmHaeTca 00paTHHIL omepaTtop, Ias-
HAYeHHe KOTOPOIO — OTMEHHTH NpH Heycuexe oTy sanmmeh B 0Oasy
namaux, Ilpm orcyrTeTBEE pexomenfamum ree (pymunmum ASSERT na
OTOM W BaKaHUYEBAET CcBOW pabfory; ee BHAUEHWE — 3ANHECAHHOE
yreepiienne. Ecau Ke apryMmeHt rec 3ajiaH, TO OCYIIECTBIAETCH
BHIZ0B  BANNCHIBAIONINX  TEOPeM: BHIYBCIALTCA BRHIpa/KCHEE
[DRAW @ rec], rge a— TONBKO 4TO 3AaUMCANHOE YTBEp/KeHuHe
(em. § 5.3).

Pacemorpny meckoasko mpEmepoB. ITpefmonoRmM, 9TO HepeMeH-
nag X mueer snatenme B, Torpa B pesynnTaTe BHIMHCIEHHA

[ASSERT (SUBSET A X)]

B Oasy pammmx Gymer sammcamo yrteepspenme (SUBSET A B); ¢
KOTOPHIM CBA3HBAETCA WYETOll CINMCOR cCBoiicTB, Smawenmme QymK-
i — comcor  (SUBSET A B). Opmaro, ecam TaKoe YTBepikenHe
YiRe mMenock B Gase JAaHHEIX, TO IOBTOPHO OHO He SaUUCHIBAGTCH;
?m.r.:.&x{n)mu cayzae ¢gynknuna ASSERT mpocro seipafarsipaer sHawe-

Ilyers mepemenman AS mmeer smavemme (BOX A), a mepemen-
nag Y — snauense RED. Torjia upn BLIMECICHUR

[ASSERT .AS (WITH COLOUR .Y FORM CUBE)
(ELSE)]

;Yizi.\? Raumbix Oyjer sammecaHo yreepikfeEme (BOX A), ¢ KoTopsmM
‘IEBHQ)::B]:{I:‘&SO Asa ceoiicrea: ogmo — ¢ massammem COLOUR m sma-

=L, a apyroe — ¢ massammem FORM m smagemmem CUBE.,
10+
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Fom e Takoe yTREDHIOHEe yiKe mMersock B Gase JaHEEX, TO

ganEch He HPON3BOGETCA, & BHpabaTsiBaeIcA HEYCHeX (cormacEO

aprymerty (ELSE)).
Tlefictene (ynronn ASSERT oTumemfeTcs HpH Heycuexe. Ecan

ATO HEIKEJATENBHO, TO CJeyeT HCHOIL30BATH «uBoiinnky proit GymE-

[IH, KOTODHIM ABIALTCHA

Oynkmua PASSERT: [PASSERT asri with? rec? else?],
FSUBR.

Jannaag (PyHRIEA BLITHCIAETCH AHAJOTHIHO dyaenmm  ASSERT sa
OfHNM WCKIOUeHHEM: O0pATHEII omepaTop B/eCh He  SAMOMAHASTOA.

B samKe ecTs eme e (PYHKOAM, KOTOphie SallHCHIBAIT YTBEpP-
sgenua B Gasy Jjapnex, OHm SaumncHBAIOT cpasy 1O HECKOIBLKO.

yTBepIYIen, 4T0 YA0GHO fenath, HANPEMep, HPH HATANLHOM 88 -

nojHenEn Ha3sl JANHBIX.
Oypxmaa DATA, OGpamenne K meil mweer CACHYIOMMIL BIjT:
[DATA asrt; asrty ... asthy], FSUBR, k=1

JleiticTeme 9Toil (YHKIHE HKBHBANCHTHO BEITHCICHNIO BHIPAREHHA
[DO [PASSERT asrti] ... [PASSERT asrip]]

Taxuym ofpasom, (ynknus DATA mo ovepefn BLIGHCIACT CBOM APry-

gaMp) B (asy FAAmABIX KAK YTBePAUIOHUs, CBASKIBAL C HHMI IYCTHO
enmeRn cpoiicTs. Ilpm oToym ofpaThbie ONEpaTOPEl He 3ANOMAHATOTCH,

yiKe aanucapBpLe YTBePIKIAeHua MOBTOPHO He 3AITHCHIBAIOTCH, OUKAKNS

TeopiMbl He BLIGEL BATOTCA.

Hanpusmep, 0asy AaHHLX, ONNCHBAIMYI0 CHTYANmio, KOTOPAR A

fr.:

n300paKeEA HA PHC. D, MOIKHO 3AMOJAHNTDL TaK:

[DATA (ROOM Ri) (ROOM R2) (DOOR D) (BOX A)
(CONNECTS D Ri R2) (AT-ROBOT Ri) (AT A R2)]

-

MEHTH It SaNmCHBAeT MX auaueHus (itoTophie AOmKHEH OwiTh L-cmime- 8

G

Ecarit TpenoN0ATE, IT0 B (ase AHHEIX B HACTOAIMI MOMEHT =

gammeaiio TOILKO ofiEo yreepiRfenne (B), Torfa Briunclenne
[DATA (A) (B) [FAIL] (©)]

Eynei' IPONCXOJATE CACIYIONIM 00pasoM: (A) sammcmmaeren » Gazy |

pamnmx; (B) sanmcamo me Gyfier, Tak KAK OHO TAM yike eCTh; WP

BEITHCJEHHIT TPETEEro apryMenta BHPAGATHIBAGTCS HEyCHeX, MOATOMY 3

no aprymenta (C) festo me JioiijieT ¥ On He Gyner sanmcam. OTMETHEM,
IT0 BOSHMKINMIE HeyCHex He OTMeHAeT SaNACh YTBEPHIeHIA (A)

DOyminaa DATA memoassyercs B TeX CHyYafaX, KOT@ C sallfchis
BAGMBIMII YTBEpIRGHHAMI CBASBIBAIOTCA IYCTHie CHHCKH CBOHCTE.
Ecam ke yTBe]IEIeHHA AOMKHB WMETh HEIYCTHIe CIICKE CBOHCTB,
TOTA WCHOAL3YeTed g
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@®yurmua DB. K meil crepyer ofpamatsea Taxy

[DB asrty ply asrts ply ... asrty plil,
FSUBR, k=1.

dra Qysrous geiicTayer amanormvEo $ymxnun DATA, Ho ¢ sammes
BAEMEIMH YTBED/REHUAMA OHA CBASKBAGT CINCKH cm':ic'na KUTODH;
ONpPEeIeNaIoT apryMentsl pli. SHANCHNEM KaMJ0ro npryhten'r; ol joa-
smen Gurs cmmeor suga (IND, V, IND; Vs, ... INDy V), m=0
rfe IND; — massamns cBOiicTs, a V; — mx amavemms. b ’

Ecam, nanpuMep, nepem
. ennad X mmeer smavemme (COLO RED
TO B Pe3yJNLTATe BEITHCIOHM { = ¥

[DB (BOX A) X (BOX B) () (BOX C) (LX SIZE 5}}

B Oagy mamEux OyayT sanmeamm

) yreepasnenne (BOX A),
coaapBaeTca ceoiicTso COLOUR, mueomes aaa'(lemm P.)El; ';:::.e;;::
nemie (BOX B) ¢ nycrsiw cnmerom croficTs w yTepmmenme ‘(BOX C)
C KROTOPEIM CBASRIBAIOTCH CBOHCTBO COLOUR eo smauemmes RED n‘

cpoifcto SIZE co gsmawemmem 5. 3 TCA
. SHavenweM gymxmun obnaBng
SHATeHEE ee NOCHeHEr0 apryMeHTa. . i :

4.3. Boriepxusanue yrpepimenmii

Dynruua ERASE: [ERASE asrt test? rec? else?],
FSUBR.

Aprymentsi asrt, rec m else "
: y 3[leCh TAKHe JKe, KaK ®
ASSERT (cum. § 4.2). Aprymenr fest onmsen nmeTs BHJ A

(TEST indy paty ind; paty ... ind, paty), k=1,

:[i.;;u :;;;:-.npoc]‘me opurt, sHavemmAMEm KOTOPHX oGmaamEr GHTH
s nxaropur INDy, a pat; — mpoctiie oGpasmer, Dror ApryMeHT
gl s sl sl i
g o LI9ePRAYTE. JIaHEaA IPOBCPKA OCYMECTBIAETCH Tak
ssaunmavn IND il kel ied fo
i £ CONOCTABNANTCA ¢ 06PAINAME pat;, H eCIM BCe OTH CO-
i : YAAQUHLL, TO CUMTAETCH, YTO CHHCOK CBOKCTB YHOBIETHO-
B ue-. prysenty. Ilps OTCYTCTBEE JAHHOTO APryMeHTA CHHCOK
; HpoBepaeTeH,
Dymrnun ERASE BLITHCH
HeHHOB yTBepIK
OHO ecTh, HO er

ACT apryMment asrt

7eEHe B (age naaa:frg Ecan eron'r;.:m:z:l’:;: n::ng:;

W Ha?mcbr::cou CBOHCTE He yHOBAETBOPAET TEST-aprymenry,

B s He H3MEHfeTCA W eJHHCTBeHHOE, UTO JlellaeT

: L v :\SSER‘F ticasier gopmy ms aprymenta else (cm. onmeamme
). Ecan sxe yreepirjienne Omno B Gase mammuix
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i ero cmmcow cmoiicts yhopdersopser TEST-aprymenty, Torfia nantoe
yTBep/K/IeHHe BhlYepRUBaeTCA H3 fassl JAHHEIX ¥ TOOYTHO 3amOMH-
Haercs OOpaTHEIL Omeparop, KOTODEIl TIpH Heycmexe BOCCTAHOBHT
oro yreepsmemie B Oase fammeix. Ilpm OTCYTCTBHH apryMesta rec
ynknus ERASE ma sToM o 3aKaEINBAET CBOWO paboty; ee sHAYe-
HHe — BEMEPEHYyTOe yTBepiieHue. Ecam e perOMEH[AINA rec aa-
JAHA, TO OCYI[ECTBISETCS BHIIOB BEIMEPRUBAIONIIX TEOPEM: BRITHCIA~
etca supamenne [CHANGE «a rec], re @ — TOABKO WTO BRITEPKHYTOR

yreepsjenie (cm. § 5.3).

@yuxuua PERASE: [PERASE asrt test? rec? else?],

FSUBR.

Jro — qpoimmiy Gymrmun ERASE, npi BHHCICHNIT KoTOporo ofpat-
HEIE ONepaTop He 3aUOMITHASTCT.

PacemoTpiy mpuMepst. TIPIT BLITHCIEHIT

[ERASE (AT ROBOT R1)]
u3 Gaser papnsix OyfeT BHIYEPEHYTO yrsepmneﬂﬁa (AT ROBOT R1).
Femir ke TaK0oTo yTBepiEjemis B Gase JAHNBIX HET, yaRIHA TPO-

paGoraer KAk MycTOil OmepaTop.
Ecan nepesmennag X HMeeT SHaTemue (BOX C), To mpm BHITHC-

JICHITH

[ERASE X (TEST COLOUR [NON BLUE]) 3

(ELSE [GO L])]

p3 (asel MARHBIX YANAETCH YTBEpHeHNe (BOX C), mO TONBKO IPH
YCXOBHT, ¥TO SHATEHIEe cpoiterpa COLOUR y 9TOro yTBep:eHmd
otmmaro or BLUE. Ecan 970 ycaosme He BRITONHEHO MM ECIE Tako=
ro yreepacienna Boodme mer B 6ase JIAHMBIX, TO WHYEr0 He BEMEPKA=
BAETCA I OCYMIECTRIAETCA HEPexor M0 MEeTKe L. ;

4.4, Tlowex mo oOpasmy

Joctyn & yreepaennay Gaast MAHABX OCYIIECTBIACT
@ynrmua SEARCH: [SEARCH pat test?], FSUBR.

“OGpase
ment @ynemm SEARCH momer Gnith TakiKe IePeMEHmHON, sHade-

HAEM KOTOpoii smaeres® ofpasen-comcoK, TOrfa »ToT obpaser M HC- E
OABAYETCA TPH ToHCKe. APryMent fest — Takoil swe, kak m y fymr-

nan ERASE (cm. § 4.3).

@Oymenua SEARCH mpempge mcero crapmr F-Touky, a saTeM ocy=

MECTBAAeT TONCK YTBEPIKACHHSA, COOTBETCTByOmero ob6pasny paf.
Ecin Taxoe yTHepEeHEe HAfeNo, To IPOBEPAETCH, Y/OBIETEOPHET

am ero cmmcok ceoiters TEST-aprymenty (npm OTCyTCTBHE 9TOFO
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pat Yyomien OnTh obasaTensHo L-cmmeKOM. Ilepeuiit apry- =

apryMeHTa CITNCOK CBOiiCTB He mposepserca). FEeam me yjosremmopser,
rorpa ymxnus  youuwrosgaer muobounsie addertsr  comocTanmenna
ofpasua pat € OTHM YTBeDIKIGHHEM M OThICKHBaeT B 0(ase JaHHKIX
npyroe YTBEpiiIeHNe, CooTReTcTRylomee ofpasny pal. Korma Gymer
paifiieno MOAXO[AIIee YTBED/RJACHNE ¢ NMOAXOANLNM CIHCKOM CBOIICTE,
(GynsuA YOOCMINO 3aKOHYHT CBOK paboTy, BHIIABAA OTO YTBED;KICHHE
B KatiecTse fnuero smawennsg., Ecam sme B Oase jpanpsix BooOme ‘mer
YTBEPHICHHN, COOTBETCTBYOINX 06pasny pal, MM eCiT Takwme YT-
Be[T/ICBIA ecTh, HO NX CHHCKH CBOHCTB HWe yaosaerpopmoor TEST-

| apryMenTy, 1o (QYHEINS YHHUTOMAeT CBOIO F-touky m meipabartsisaer

neycnex ¢ coodmenmem SEARCH, =

Tlocne yememmoro sasepmenitt paborm @yurwmn SEARCH B mpo-
rpaMMe MOMKCT BOSHIKHYTH HEYCHeX, I0 KOTOPOMY HPOHAOHIET BO3B-
par ¥ stoii dymkumn. B raxosm cayuae yuxnus BosoGHOBISET CBOWO

| pafioTy: oFa HMPOCMATPUBAET OCTABIIYIOCH 9acTh Gassl AAUHLIX M IIbI-
| TAETCA HALUTH JIpyroe MOAXojamee yreepajenne, Ecnn takoe yrpep:k-

|nenne maiijieno, GyuruEA BHOBL YCNOmNO SaBepuiaeT CBOK pAGOTY.
Ecam sareM omaTh npousoiifier nosepar mo meycmexy, To paGora
ynsmum BO30GHOBNTCH BHOBE, H T. .

Pacesorpay npumeprt. Ilpepnonossmy, wro fasa mamunx Ghina
SaI0JTHEHA B PE3YIABTATE BEIMHCICHEA '

[DB (CTYJIEHT MBAHOB)
(DARYIBLTET MEXMAT KYPC 5)
(CTYIIEHT IIETPOB)
(DARYJIBTET BMK KYPC 4)
(ACTIIMPAHT CEMEHOB) (DAKYJBLTET BMK)]

Toria BHIUHCICHTE BHPAKEHIA

[SEARCH (CTYIEHT «X)
(TEST KYPC «Y ®ARVIBTET [NON BMK])]

mm:ru‘* HPOHCXOMUTE cxepyomum obpasom. Ilycrs dymknus SEARCH
(;I:;aqau“a haxomur yrsepienue (CTYJIEHT. IIETPOB), torjga mepe-
unoit X mpmesansaercs snauenme ITETPOB. Janee mposepaerca

CITHE i
OK CBOMCTB HTOr0 YTBEDIRAGHH: OCYINECTBIALTCS COTIOCTARIEHHE

anagenus 4 csoitcrpa KYPC
¢ obpasmoM «Y. 00T0-
My nmepemennan Y mos o ol

ok ‘DM\‘WJbTI-"l‘anET SHaYeHHe 4, a sareM smavenme BMEK
o i 4L comocraniserca ¢ obpasnon [NON BMK], mo
eEnaih yrﬁep;m;u:iema'mu. CaefoBatensno, COHCOR CBONCTB Haii-
RaHEO® yrmepcre A ne ypowaersopser TEST-aprymenty, moaromy

HIle «OTBepraeTcsy, NPHCBANBANHA NEpPEMEHHBIM X

Y omensmorcs
FARHLIX, Temepy, o dymemis SEARCH npopomsaer momek » Gase

B yGemnaercs. ‘*q OHA Haxopmr yreepjerme (CTYJIEHT MBAHOB)
MerTy. Hoam; TO 'ero CIHCOK CBoiicTR Yaosaersopser TEST-apry-
1y Gymxnga yememmo saxammmsaer csom paGoty co
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- by
smauenmem (CTYJIEHT HBAHOB); mepemenssie X u Y HMEOT COOT- '-'
percreenno amauenna WBAHOB u 5. 3 &

Brancaenme [SEARCH (CTYIEHT #X)] rawke ycmemmo, ofima-

KO 3fech HEAL3N sapaHee IPECKA3aTh, Kakoe MMeHHO BHATEHNE—

WUBAHOB mam IIETPOB — nonyumr mepemenman X. Bce saBHCHT or

Tor0, Kaxoe u3 yreep:xpenmit (CTYJEHT NBAHOB) mmz (CTYJEHT

IIETPOB) Gynmer naiigeno mepsriM, B ssmike me ERCEpyeTcs MOPAOK A

TPOCMOTPA YTBEPIReHE Gasii NANHELX, HO NPE[IONArAeTCH, 9TO OF

OmpejleneTcs TPAHCIATODOM fA3LKa W JIeTeDPMUNHPOBAH (ODH MOBTOP-

HOM BHIIONHEHHI IPOTDAMMEL YTBEHICHHA 0assl JAHHEIX NpOCMAT-

PHBAIOTCH B TOM ’Ke HODPA/KE, YT0 B HpPH MEPBOM BHNONHEHNH Hpo-

[ TpaMmer). OTMETHM TAKIKE, WIO JBRME OfIN0 W TO KO YTBODIK/CHEE
| He paccmarpupaerca Gynxumeit SEARCH m uro yTeepigjienns, sa- :
| nucanmre 3 Gasy J@HHEIX MOCYe TOTO, KAK Yike Wpomsomuio ofpaime-
mge B Qynxmmn SEARCH, e nopm anoﬁnonglennn MOECKAa HEe YuA-

\ mumawores. P
JipyrHe mpumMepsr: k-

[FIND ALL (X) .X [SEARCH (CTV/IEHT «X)]] —
(UBAHOB IIETPOB)
[SEARCH (#Y CEMEHOB)] - (ACIIMPAHT CEMEHOB),
Y: = ACIIHPAHT 3
[SEARCH (CTYJEHT []) (TEST KYPC 3)] — meycmex 2
[FIND ALL (X) .X
[SEARCH ([] «X) (TEST QAKVJILTET BMEK)]] -
(IIETPOB CEMEHOB) :

Brrmcnenme mepBofi m3 8TEX (YEROEIT MOKHO TpPAKTOBATH KAk
HOHCK BCEX JIMI[, O KOTOPHX B (ase NAFEEIX CKA34HO, YTO OHE CTy-
menTsl. Bo Bropom mpmuepe ysmaercs, kem mpnsercs Cememos. Tpe-
THE UpUMep — 9T0 NPOBEPKa, ecTh Am B Gase JamEmx mudopMamma
O CTY/ICHTAX TpeThero Kypea. B derseproM mpmMepe HaxoxaTca BCE
JHT, O KOTODHIX H3BCCTHO, WT0 OHE yyarcA Ha (awymsrere BMH. =

@yarmus SEARCH1: [SEARCH1 pat test?], FSUBR.

91a dymknma peficrsyer amarormimo $ymxnmm SEARCH, mo me ora-
BAT F-10uRy, mosToMy mpm Heycmexe ¢ymxmua SEARCH1 me soso-
Gmouger cporo paGory. Ecam sra (ymsmms onmm pas mamuna moj
Xofflee YFBEPH{IEHNE, TO HHKAKHe APYrHe YTBep:k[Iedisa ee He H-
Tepecyor. B Tom cayuae, Korja QYHEKIEA He HAIUIA HE OJHOTO MOg-
XONAMEro yTBeP:RACHAA, OoHa BHpabarsiBaeT Heycmex ¢ CooO0IMEHMEN
SEARCH1, i
Hpepmonomuy, & mpEmepy, uT0 B 0aze JANELX SAICAHEL
Bepmpaennsa pEga (I'OPOJI z), osmagaiomiee, 9T0 z — TrOpOJ, YTBED-
feres pEpa (IIOCEIIOK z), osmawammee, 9To  — MOCENOR, H
Bepigienna pufga (CTPAHA z y), oamauaomee, 410 z HAXOJHYCHA B
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crpame y. Torja mafitm Bce ropoga crpamm Vromms MOMKHO € mO-
MOINBI0 BHIPAKEHHA

[FIND ALL (X) X [SEARCH (FOPOJI »X)]
[SEARCH1 (CTPAHA X YTONHS)]]

[Tepepiii OHEpaToOp BAECH HAXOJNT HABBANEE KaKOro-miGo ropb;m, a
BTOpOIl OHEPAToOp HPOBEPAET, PACTIONOMEH IH HTOT TOPOR B crpame
Yromus. Ecin #e pacnonomen, rorga dbyaxnas SEARCII BEIpabaThi-

* haer HEyCIeX, HOJTOMY Ha3BAHHE TOTO TIOPOJia HE BANOMEHAETCS

¢ynruneit FIND, » nmpormemom ke CiIyqae — BaloOMHHAETCH, WOCKE
sero FIND pupabateisaer meycmex, Dror HEYCHEX He nonn;a]x BO-
300H0BIATE PaboTy BTOpOrO omeparopa, Tak Kak 8apanee HIBECTHO
uTo B Gase [AHHEIX JUIA RAMRJION0 HACOHEEHOLO OyHKTA = auaeres;
TOABKO OffHO yTBepiAenue Buma (CTPAHA = YTOIINA), m mexars
ApYroe TaKoe ke yTeepiienue GeceMLICHenHo. Tosromy-To Bo BTOpOM
oneparope ykasana Qyunrims SEARCH{, a ne SEARCH. B IepBOM
e OHEpPATOPE HCHONLAOBAHA (yHELHA SEARCH, nocroxsxy npH He-
YCUEXE OTOT OepPaTop AOMEKeH BOMOOHOBITE CBOI pabory m mafitm
HasBaHUe APYIOro ropojia. 3

Eme opmoit
ABIAeTCA yumuel, ocymeeraumomel mowex yroepApenii,

@ymsgus CANDIDATES: [CANDIDATES pa type?], FSUBR.

Ha mepsmit aprymenr aroir bynrmun HAaKNAJLIBAIOTCA To e orpagEp-
ICHHA, 470 0 B (ynkmun SEARCH, a aprysMent type, KoTopmii Bur-
AHEIACTCOR, fomren OLTh Npoctoil Qopmoit, Ecmx aprymenta ifype mer
WL @CAIN CTO SHAYCHHEM NBIACTCH ATOM ASSERT*), 10 dymrnua s
;aqccq-uu CBOCIO SHATEHUS BHIAET CITHCOK BCEX yreepmiennit Gasn
AHHEIX, COOTBETCTBYIOIINX 0Gpags t, B
cooiicTs. Bosmosrmmi npuMep: oy p‘.l‘ o b e
[CANé:gDATES (BOX X)] -~ ((BOX A) (SIZE 3)
(BOX B) () (BOX C) (SIZE 5 COLOUR RED))

C

wonmane ey OTMETETS, wro gymamn CANDIDATES e BhTONTseT
O tonocrasiennn obpaama pat ¢ yreepaaennsn, Jleno B Tos
s MIEHHE MOMKeT HMeThL moGowmbre apdexrar, noamu];
% Hue ofpasna pat ¢ pagupnm YTBEPRIOHHAME OPOHCY OO0
auaqeﬂifi:;xn}'c:‘lonnﬂx. Hampusep, ecnm hepemennad X He mMmeng
x“ﬂﬂmlm‘ym Ocite comocrasmenug o0pasna (BOX X) ¢ nmeperig Hop-
G o ;i;;mne:mem, ChakeM ¢ (BOX A), nepemennas X sy
B YTReDsgyen n: Aéonocm Hero oGpasen me cooTsercTEOBAN Git e
(BOX B), nn yreepimpenno (BOX C). Yrobu me Gur-

*) 0
Rely
tpe oy, § sﬁ'crsanx bysroum opn ADYTHX BHAYCHEAX aprymenta
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10 raxux HerymEHX o(@erTos, laHAd QymRIHEA OCYIIECTBAAST JNIIL
wacTHUEOE CONMOCTABICHHE, TP KOTOpOM HE BEHMHCIAIOTCA HHKaKHe
pyEEIHE H CcOmOCTABATENN H3 obpasna pat, He YYHTHIBAIOTCH SHATE-
g HUKAKAY TepeMeHHbIX o0pasna X HUKAKIM ITePeMeHHEIM HEYEro
ne mpucamsaercs. IIpoBeprercs MR COOTBETCTREE ATOMOB M JUINH
[~CHuCKOB € BEPXHEro YPOBHA oOpasma pat. Hampuuep, OpH TAKOM
qacTHgHOM comocTamienuu obpaser (ON [BLOCK] .X) COOTRETCTEYET
YTBEPHASICTHIO (ON BLOCK TABLE) mam yTBepiRJCHHIO (ON PRISM
CUBE), mo He COOTBEICTBYET yTBepRICHIAM (ABOVE BLOCK
TABLE) u (ON PRISM), a obpaser; (NOT (IS MAN #X)) coorser-
cryer (NOT (AT A Ri)) = me coorsercrayer (NOT WOMAN).
Vrsepij(enns, KOTOPBIe cooTRETCTBYIOT 00pasiy paf HPH dTOM "ac-
THYHOM COMOCTARICHNH, ABITOTCH KAamIATAMI Ha YjlauHoe IONHOE
CONOCTARICHHE C JIAHNEM 0GPAaIOM, I IMEHIO COUCOK TAKHX YTBEPiR-
fienmit M BLIJIAeTCA B KaueoTne SHAMeHHT GymRmun CANDIDATES.

Janmas QyIKIHA HCOOIBIYETCH B Tex CAyuasx, KOrjia rpebyercs
onpejesuTs ONepanuio NOHCKAa 10 obpasny, OTAHYHYI0 OT TOlf, WTO
peaimsyeTcs dymsupeit SEARCH. HanpuMep, MOHO CJIe/yIOmIM 00-
pasoM OmpefenuTsh (yHKIHIo SEEK, roTopas feicriyer AHANOTITHO
pymema SEARCH (Ge3 TEST-apryMenta), HO B0300HOBIACT CBOX pa-
Gory TOJNBKO IpH HEYCIexe, C KOTOPHIM CBA3AHO coobmenne REPEATS

[DEFINE SEEK (LAMBDA (#P-) [PROG (LA~ A- PL)

[PSET LA~ [CANDIDATES .P-]]
A [ALT () [COND ([EQ [MESS] REPEAT] [GO Al)

(T [FAIL [MESS]])]]

B [COND ([EMPTY .LA~] [FAIL SEEK])]

[PERM [IS (»A~ »PL- I+LA7) LA7]]

[COND ([1S [PAT .P-] .A7] A7)

(T [60 BDIDI

4.5. Jlpyrue omepamum - 3

~ Caepylompyie TPH BCTPOCHIES (PYIHII QCYIECTRISIOT omepamud
Hajl, CIECKAMHE CBOIICTE y-rsepnmenni’x. /

dyarima GETA: [GETA asrt ind?], SUBR,

Ora dymKmus felicToyeT AHATOTETNO QXTI GET (cm. § 117), W0 8

[0 OTHONIEHNI0 K CHHCKY CcBOiiCTS YTBEDHYICHI, COBTAAAIOIIETO co
smavenmer aprymenta asri, TarmM oGpasom, (pyEKIHEA GETA B Ka

wecTBe CBOGrQ BHAYEHHA BHIIAET BECh CHIICOK CBOHCTB 9TOTO YTBEp:=
nenns, ecan HpH 00palieHun K peil He safiaH BTOPOIl apryMemHt, aubo
BRIJIAGT BHAYEHIE TONBEO OAUOTO cBOiiCTBA — TOTO, YhE HASBAHNE yRa-

aamo aprymentoM ind. Eeam B Gase J@HHEIX HeT HYKHOTO yTBePAJe-

ung, Qyoknus BEpafaTeIBaeT HEyCuex. cooGmennen GETA.
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HampuMep, eeam 3Jnay it
iy E " [I)3 ) :;; : :,T,;’:::L el:li:::‘emcunou X #ABaAeTcA CHHCOK
[ASSERT .X
(WITH CBEPXY C CJIEBA A CIIPABA B)]
nMeeM
[GETA X CIEBA] — A
¢ [GETA (APKA C A B) CHHU3Y] — ()
[GETA X] - (CBEPXY C CJIEBA A CIPABA B)
QOynrnus PUTA: [PUTA asrt ind v], SUBR.

Jlannan ¢yosung, anazornunan ¢yuxmmn PUT (cam. § 1.17), samens

o e 1 : : g
eT\i!- C’Illlf:hlj CBOMCTB YTBeDXAeHUA, 3ajaHHOLO APTYMEHTOM asrh,
H}pt?\lll.e sHavenne cpoiicrsa ¢ maspammem IND Ha HOBO® 3HAYEHNO
il; TonyTno samommuuaercs o0paTHRIT omepaTop, KOTOpHIl IpE pac
LpOCTPAHEeHNII HEeYCHOexXa BOCCTaH :

C , OBHT Mpe/REee 3Havenme

pocs Jlaumnoro
cpoiictea. Ecan my:iHoro yTeepskienna B Gase JauHsIX HeT, To (hyHK-

oA HHEYEern 4 n EI
! 0 .He Menger B paﬁa BIBae y COODHIeHIeM
T T HeyCOoex ¢ 2

[DO [PUTA X CBEPXY D] [GETA X]] —
(CBEPXY D CIIEBA A CIIPABA B)

®yusnua PPUTA: [PPUTA asrt ind v], SUBR.
910 — fsnnoiinnm ¢ynrnue PUTA, nmpm BEIIOAHEHHH KOTOporo of-
paTHHT OMEpaTop He 3amOMUHACTCH.

Crepyoman PYyRRNUs MCOOTEIYETCA B TEX CJAyUasx, KOMJA HYMKIO
PACIeYaTaTh COjlepRIMoe Beeil Gassl TaRHEIX.

@ynrgus DUMP:  [DUMP].

3::;‘1[:1\?;1:: (YyEROUE ABIAETCA HEed0e THCI0 — KOAHYeCTBO YTBep:Re-
% 7 2 muxes B HacToAnmii moMenT B Oase manmsix. Hpome toro

VHEUNS BHBOANT HA OEYaTh B HOPANKE BOSPACTAHUI mm-n‘ e
vepsgenns 6asLl IAHHEIX BMECTe ¢ X coucKaMu csoiicTs. B TR
BHJT MeYaTH: S

(BIIOK A) (IIBET CHHU# (DOPM.A K

3 4 VB

Egggh B) (DOPMA KYB) !
JIOK C) (®OPMA IIPHBMA I[BE

e, IIBET BEJIBIM)

(OTIOPA A C) ()

(APKA C A B) (CBEPXY C GJIEBA A CIIPABA B)

E('r;l'ln ap
i TOBOPHTB 6011 > TOYHO, TO [i)y'l'{KT!nH DUMP aﬂm‘:ﬂ. Baer
YT PiEneraa m nx CTIHCKH CROIfCTB THEHBIT d)ﬂ.iﬂ'l BEIBOJIA (€M,
. c o} T B ar
§ 1"'3]- ][“-'IIH.“.\-, ]lm(h‘fl;-’iyﬂ ary i ( ;
g % T q]y[]l\r{“lﬂ. MORIO BalucaTh TRy~

JagHBIX i i
AQHHBIX B HeROTOpHID (hailn, pacmonoeHHHIN B0 BHENIHE
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mamars OBM, urolEr saTeM BOCHONB30BATECA 3TOf Gasoil mammex B
“Kagoii-ro spyroff muauepekoii mporpasue. OCymecTBATs TAKYO Balmich
B thaiin FILE moskBO, HanpuMep, ¢ HOMOLIBI0 CAefyomei (ynxmmm:

[DEFINE STORE (LAMBDA (FILE) [PROG (AF)
[SET AF [ACTIVE PUT]]
[OPEN .FILE PUT] [ACTIVE .FILE PUT] o
[DUMP] [PRINT END] e
[CLOSE .FILE PUT] [ACTIVE .AF PUT]])]

r

. Cumtmpanme Gaser pammnix ms (afina FILE MoREO onECATE B BH~ *s\‘

me crepyomeil gyoxomn: FIABA 5

[DEFINE RESTORE (LAMBDA (FILE) [PROG (AF A PL) i

[SET AF [ACTIVE GET]] i TEOPEMBI

[OPEN .FILE GET] [ACTIVE .FILE GET]
[WHILE [NEQ [SET A [READ]] END]

[SET PL [READ]] [DB .A .PL]] 3

[CLOSE .FILE GET] [ACTIVE .AF GET] ])] o

5.1. Ocuopnnie MOHATHA

D sssiKax OPOrpaMMHPOBAHES HPONEAYPH! 00HITII0 BHSHIBAITCA JI0
= AMEHH: B TEKCTE HPOrPAMME! AIBHO VEashBAeTCA MM NMPONENYPHL, Ko-
Topast fomkHA OLITh BLOIOJHEHA HA OYCDEJHOM INATe BEMHCIEHHIL.
B B mmnepe Tax peiasisaores Qynknum ® comoctasurenn. Ho » mmme-

En Pe BOIMONCH M MHOH CHOCOD BLIBOBA — 61308 1O _06pasyy, WPH Ko-
iy TOPOM He YKassBAETCH, KaKas KOHKPETHO NpONefypa AoKHA OHTH

BRUIONIHENA, @ YKA3HBaeTCA JHIDL CBOMCTBO, KOTOPBIM JOMKHA obJja-
AaTh BH3BIBAEMAS Tponeaypa. Tak B ASHIKE BEISHIBAIOTCA IIPONEIYDS,
HaspBacMete Teopemamu. Hampas TeopeMa Kpome Tela mMeer clie o
e ofipasen, MCMOTLIYeMLIT NpR ee BeBoBe. DBI30B NPOHCXONAT TaK: B
°3 nporpaMMe 3ajlaeTcsi HeKOTOpHll ofpasen (OymeM HaseIBATE €ro BH-
. SHIBAIOIIAM) H CpPejN CYmMecTBYOIIHX TeopeM BeIOEpaeTcs Ta, wWeit
i ofpaser; coorneTcTByer aToMy o0pasny; JlanHas TeopeMa W DEBLIBACT-
Cil — BEIYHCAAGTCH €6 Teo.

Tanoit ¢CessnannEiiy BRSOB ApigeTcs GoMce THOKNM, WeM BE-
308 mo mumemw. ITpm Beisone mo ofpasmy BuGop TeopeMm OCYmECTBIA-
8TCA BO BpeMa BLITHCIEHHA NPOTPAMME!, a He Ipn mammcanmm ce. Ilo-
ITOMY TeOpeMEl MOryT GHITH foDaBXeHE! K IPOTPAMME TOAKE, MOLYT
OuTh jame IOCTPOGHBI B OpOIECce BLMHCHCHHA CAMOIT DPOTPAMMET,

f UpH 9TOM TEKCT OCTAJNBLHON WACTH LPOrPAMMEL He JIOMUKEH Me-
BATHCS, )

Brizon reopes mo ofipasny COYeTAaeTCH C PeKHMOM BOZBPATOB, TaK
KaKx BhbBaomeny ofpasmy MOTYT COOTBETCTEOBATh o0Opasmsr  me-
:gﬂbl:uo n'reupeu. U3 Bcex stHx Teopem subGmpaerca Km{aa-nnﬁym
¥ "renpei BhmCaseTca. Ecim ee BREMHCIeRme yememmo, To ocTamb-
Mm.pmaw;”m ]l;e PACCMATPABAIOTCS, W BHIEAOB IO O0pasmy yememTHo
S fo mm» mn f!cJ‘m BEMTICAENAE TEOPEMEI OKasaloch HeycHem-
XORAIIM oipas ;:;p:;ercm, H BLISHIBAGTCHA JApPYyras TeopeMa ¢ Noj-

*. LCIN W OHa Heycmemua, BH3LIBAETCH TPETR
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reopeMa ® T. 7. B KOHIE. KOHIOB auGo Gyjer Haiijjlena TeopemMa, BEL-
wpeAeHHe KOTOPOil yememuo, H TOrfia BHEOB IO obpaany yCHeIIeH,
aubo GyIer yeTaHOBJEHO, YTO BCE TEOPEeMEI, ofpasisl KOTOPHIX COOT-
BETCTBYIOT BHIBEIBaOIIEMY o00pasny, phipafaTsisalor Heycnex, B mo-
cileHeM Ciygae, Kak M B Caydae, KOrjga TeopeMm ¢ TOAXOAUTHM oﬁ-_l
pasnom Boolmie HeT, BH3OB 1O o(ipasiy CTATAETCA HEYCIeNHEM.,
JemonpaoBaTh TeOpeMsl W ONMCAHHENE CHOCO0 WX BHIBOBA MOIKHO
TO-PABHOMY, HO B SOBIK OHN BBEJIEHHl DajH cleIyIOmeil Ne.
Hak yme Gbuio CKasamo, ILI9HEpP HPEJIOCTABIAET CPeACTHA HEE
ONUCANNA 34ja¥, PEIIeHHe KOTOPHIX JIOJREBI HAXOANThH CHOTEMEL MC= =
KYCCTBGRHOTO WHTEINNeKTa, N CPEICTRA JUIA Deaimsaliun TPOeiyp: -
moKcKa pemenuA aTHX sajayv. Hpose paccMOTPennoil B IPeIBAYIESH
raaBe GasH TANHLIX, K TAKMM CPeJXCTBAM OTHOCATCS W TEOPEMEL, KO- &
TOPBIe HCHOALAYIOTCH [UIA ONHCAHHA ¢TPABHI FMIPHIY B pemraeMoif 3a-
nawe, T. €. TeX OMepaIHil, KOTOPEHE PA3PENIeNH0 NPUMEHATE: NpH pes
MeHHR 38T TPABNA JOTTYECKOTo BHIBOJIA, DIEMEHTADHBIX fleii- =
erpuii poGoTa, XO[0B B HIPOBHIX 3ajla¥ax, HPABHI HAXOICHHA OTHE= ;
ToB Ha TpocTeiimme Bonmpocel W T. I. Hawjioe Takoe MpaBuio OMHCH:
paercsa B BHE TeopeMs!, o0paser] KOTOPOIl YKASHIBAET, YTO MOZHO -
MOAYURTH B PesydbTaTeé NPHMENenus JaHHOr0 IpABMIa, a ee Tedo
onpefieNsAeT AEiCTBHA, KOTOPHE CACAYeT BHIIOJNHETH JUIS TOJYYeHH
aroro peaymabrara, Taxmm oGpaaod, oGpasen] TEOPEMBI OIHCEIBACT HElb,
a ee Tedo — cmocol JocTikemmA oToit menwm, Ecam cpemu MOmOThaye-
MHX OHNCPAINIE eCTh TAKHE, TPHMEHeHHE KOTOPHIX HPHBOJHT K OJHO-
MY ¥ TOMY jKe Pe3yABTATY, TO OHIl OINUCKIBAIOTCH TEOPEMAMN C OfjH-
HAKOBBIMIL 00DA3NAMI. DTH TEOPEME! N[E/IATaioT pAsHEe CHOCOGHE
JOCTIGRENHA OJ{HOIT B TOIl JKe Te. 3 £
Tlpi TAKOM WMCIOMB3OBAHHM TEOPeM Iexh DemaeMoil sajavum MO~
JGeT OHITH OMHCAHA B BHJE BHIHIBAIIIEro o0pasua, W TOIA PEINCHHE
aajlaui Oyjer Hailjieno apromMarTmyeckdn. B camoM fiene, IpH BHIZOHE
TeOpeM O HTOMY OOpasiy-TielH TPaHCAATOD A3LIKA TOJLICKHBACT
TeopeMy, KOTOpas CBONM 00pasmoM <olemaers WONYYHTh HYyKHBIL
peayabrar, Teno TAKOR TeOPEMEl ONNCHIBAGT AJATODHTM JIOCTHREHH
TefH, MODTOMY, BLITONWAA €r0, TPAHCAATOD M WaXOJAT pemeH
sanaun. Momer, mpasaa, OKasaThCA, TTO B TeKymeil ofcTanoske mpej-
JA0MEHNLIT TeopeMoil IyTh JOCTH/KEHNA IeNm He NPHBOJHT K yCHexY.
TOrjla TPAUCAATOP OTKABHIBAGTCH OT 0TOil TeOpeMbl ¥ OTHICKEBAE
ApYryio nopxojinyo Teopemy. Tak, onmpasch Ha HMEOINHECH TeO
PEMEL 11 COYeTas BHI30B IO 00pasiy ¢ pPessnMOM BO3BPATOB, TPAHC-
AATOpP H3BIKA W OCYIIECTBAAET MONCK PEINEHHA 3ajaud, OIHCAHHO
TMOXBI0OBATRIEM,
He caefyer, OfjHAKO, JyMaTh, WTO TOWCK DPEMICHMs BAJlAY 3a-
RII0MAETCSA AL B BLOOpe ofmoil moaxojsmieiir Teopemsl. ar mpa-
BIJIO, TEOPEMBL B CBOK OYeDefh CTABAT IeNN, MODTOMY WpH AOCTH- |
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e OFfHOL TieH ofEIYHO BOIAMKAET TEJAA MEPADXMA mofmesed,
j1A MOCTHAGHUA KAHION M3 KOTOPLIX TPAHCIATOP HOTLICKABACT CBOIO
oxoAIyIo Teopey. Takoil MexXaHH3M TOCTHIROHUA e IyTeM CcBo-
jenmst ee K TOJNENSAM NPHEATO HA3LIBATH DeBYRTUBHBIM METAHUSMOM.
IIpomsIOCTPHpPYeM CkasaHHOe Ha npoctom npumepe. Ilpepmomo-
JgHM, 9TO HA cTONe mocrpoeHa Oamms ma kyOukos. Ecim dakr ¢z =Ha-
XONHTCA HA ¥» TPeICTABIAETCA YTBEDRICHIOMN
(ON z y), T0 CHTyamus, naolpasmennas Ha PR
puc, 6, ommesiBaercsi Gasoif JAHEEIX WA Tpex A
yreepagenuii: (ON A B), (ON B C) n (ON

C TABLE). 4
TIpe/noiosKEM TaK/kKe, ¥T0 OOHATHE (BLILIEH O
onpejielaeTcs Yepes HOHATHE (HAXOAHTRCA HAY ¢ -

citeIyion{inM 06pasoM: ;
on(z, z) D above(z, z) Pac. 6,

on(z, y) \above(y, z) > above(z, z)

Tlepsoe u3 9THX Hpe/yTo:KeHmil Mosker GEITH ONMCAHO B BHAe ILI3-
HEpPCKoil Teopemur (mazosem ee TH1) ¢ oGpasmon:

(ABOVE #X #Z)

I TeJIOM H3 OHOr'0 cmepaTtopa:
[SEARCH (ON X .Z)]

OGpasen 270t TeOPEME! yKasHBaeT, YT0 € ee MOMOIBI0 MOMKHO KO-
Kasars, UT0 HEKOTOPH KyOWE X pacmonosem BHIIe HEKOTOPOIO Ky-
6uka Z, a ee Teio roOBOPHT, uTO JUIA BTOrO JOCTATOYHO Haiitm B Gaze
JaHUEIX yTREPiKAeHNe 0 TOM, uTo X maxoaures na Z.

Bropoe IpeAno/Renne MOKHO OnHMCATh B BHJAe Teopemul (o0osHa-
uiy ee TH2), xotopan umeer amamormumsit oGpasen;

(ABOVE #X #7)

HO IpyToOe Teno:

[SEARCH (ON X #Y)]
[ACHIEVE (ABOVE .Y .2)]

910 Teno mpepnmaraer wmoii cmocol okasaTemsCTRA TOro, uT0 X nm‘
Hie Z: cmavama Hafo Haiite ToT KyOmE Y, Ha KOTOpOM Haxofinrea X,
|8 3aTem Hajo jokasaTh, uto Y spmme Z. ACHIEVE — oto Betpoemmas
Gymrms I9Hepa, KOTOpasg OCYMecTBIAET BHI30B TEOpeM Io ofpaamy,
ABIAIOMeMyca ee aprymentoM, TakmM o6pasoM, i JOKA3ATENLCTEA

A :’:;‘:*{;1‘11'0 Y sume Z, mpepyraraeTcs BRABATE MOGY0 TEOPEMY, KOTOpasd
6 obpasmomM oGemaer» 270 cleraTs (TaKoif TeopeMoil MoyKeT

HTE i caMa Teopema TH2).
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Temeps TPEJIONOKAM, UT0 MH XOTHM JORA3aTh, TTO RyOmmi
pacnoxoxen shimre Kybmea C. Takaa NeJXs 3aJaeTcsl BEPAKEE

[ACHIEVE (ABOVE A )]

Ha oroM ommcanme mamell sajaum sakaHdmBaeTcs, Pemmenime
ee Gymer mafijleno ABTOMATHYECKH B PESYABTATe BEITHCIEHIA :
sannOro ofpamenua K (yssimm ACHIEVE, koTopoe OCyIecTBIAeTe
caepyonmmM o0pasoM. - B

(Oysrmua ACHIEVE prismisaer #iofyio ms Teopes, ofpasisl KOTO=
puix coorsercrayor ofpasny (ABOVE A C). Taxux reopem jane: THA S
n TH2. Tpejuonoskuy, uro meppoii priamama teopema THI. Tipm co
NOCTABACHIN ee 00pasna ¢ BLBLIBAIONINM OGpasioM lepeMeHam
momywaeT smauenne A, a mepeMenuas 7 — sHaveniue C. Jlanee
HEAARTCA TEN0 Teopemsi, T. €. obpamenme K gymemm SEAR
KOTOpas mLITaercs Haiitm B Oase Jamibix yTBePIRASHHO (ON A
Takoro yTBep:RACHWA TaM HeT, MOITOMY BLEITHCICHNE sroft ymry
H, CJIe/I0BATEILEO, Tela TeopeMHl HeyClemiHo. 970 03HA¥deT, UT0 X0=
T Teopema THi m ¢ofemamas porasars, uro A seme G, 1o 2
aars 910 oma me cumoria, Ilovromy ¢ymxmma ACHIEVE orxasuisa
ca or meopemst TH1 m memepn Beissiaer Teopemy TH2. 3pecs
se IpH comocTapienun o6pasnos mepemennai X TOMydaeT BHAT
A, a mepemennan Z—onavenwe C. Jlazee BLIYHCIAGTCA TeNO TeO
mit TH2. Cuavama dynxmna SEARCH maxomur B Gase jammeix
sepmgenne (ON A B), coorsercreyiomee ee obpasmy (ON
#Y), m upn sroM mepemennoit Y mpucmausaercs smavenne B. 3a
¢yskmun ACHIEVE cragnt neas: joxasars, 9ro B suime C. Jlaa
I0 BHI3LIBAETCA Teopema, o0pasen KoTopoit cooTBeTcTByeT o0pasmy
(ABOVE B C). Ipegmonoysny, uro Beiapana teopema THI. Torpa ee
nepemenane X B Z noayuanr coorserersenno smavenna B m C. H
9T0T pas BeymCcJenme Tena Teopemst THI yememmo, rak Kam B 6
gaEnex ecrs yreepsxnenne (ON B C). Hosromy yenemsa a (ymun
ACHIEVE, puspapmas ee. Ilockoisiy ofpamenne X (ymgn
ACHIEVE — nocaegnuii omeparop B Teme reopemsr TH2, To ma
yememio sapepmaercsa peramcnenue teopemst TH2 n Bhramcnenue
xonmoro BeipaskeRus [ACHIEVE (ABOVE A C)]. To, wro B
HE® 9TOT0 BHPAKEHHA BAKOHIVIOCH YCHEXO0M, H 03HAUAET, UTO HOC
JeHHAR Teab — 0Kasath, uro A psime C,— pocrurmyra. Ecam GBr
uECHeNHe STOr0 BHPUKeHHA GBLT0 HeyCHENIHBIM, TO BTO BHAYHIO |
4T0 BHICKASHBAHNe ¢A Buime C» JNOKEO WIH, eCIH TOBODHTH GO
0CTOPOsKHO, HejloRasyemo mpm mMepmuxcs parrax (Gase pamHEIX)
HMEOIUXCHA NpaBAAax shrsofa (Teopemax TH1 m TH2). ;

PaccMoTpeHHEI TpPHMED NOKAa3EIBAET, ¥TO IPOTPAMMEDOBATE
nasliepe MOMKHO He TOJRKO ONMCHAAA ANTOPATM pelienmds sajiad
HO H ONNCHIBAR JHINE HOCTAHOBKY sajawn. B mociejmem .
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QTDCTCTBEHIOCTE 34 TOMCK €0 PemeHds BOBNATAETCs HA TPAHCAATOD
papika. J €CHI 9TA 3aja¥a MOmer Ourh pelliesa, T0 TPAuCAATOp B
jopme HOHIOB Haiifer pemienme. B oToM CMBIcie IIDHED MOMKHO pac-
cMATpHBATE HE TOABKO KaK ASHIK HPOrpPAMMHDOBAHES, HO M KaK CHC-
peMy HMCKYCCTBEHHOrO MHTeNIeRTa. Onmako He CHeAyeT YBIEKATECH
apTOMATIYECKIIM HOHCKOM pEHIeNNA 3ajia¥, MOCKOIEKY OH OCYIIecT-
pIACTCA METOIOM HONHOro: mepefiopa W MOTOMY MOHCK DRMEHHA
cHOFRHOBIX 8aJIaT JAHHMAET OYeHHL MHOTO Bpemeni. Boiee pasyMHEBIM
anageTcs CHocod HNPOrpaMMHDOBAKNS, NPH KOTOPOM HONKBOBATENH
yupapisier paboToil IAYRTHBHOTO MeXaHuaMa.

IlonszoBatens OOLYHO SHAET, KAKME TEOPEMEI ABIAIOTCA HamO0-
gee TOAXOMANIHME JIH JOCTIGReHHH ONpEfeleHHLIX mexeil, a Kakue
TEOPEMEI, HAUPOTHE, B JAHHLIX KONKPETHHRIX YCJAOBHAX HE NOAOIIYT.
Jlnn TOro WTOOKT OH MOr HEpe/lapaTh TAKHE SHANNA JEIYKTHBHOMY
MeXanusMy, ALK DPEeJOCTABIHET HONL30BATEN0 BOZMOMKHOCTL AABATH
peroxendaylin. OTHOCHTENLHO TOTO, KAKHE TEOPEMEI CJAG/(VeT .BEIAL-
BaTh, 4 KAKHE HET, B KAKOM HOpAfAKe cleflyeT HX BhBEBarh, Hampi-
Mep, IPH CJAE[YIONeM BEI30Be Teopes 10 ofpasmy

[ACHIEVE (SUBSET A B) (USE TH5 [NON TH7])]

ykasana DCROMEHAAIE (comcox, mavmmalommiica ¢ USE), koropas
tpelyer, IToOLI B TEDBYIO Ouepesib Gunuta prissama teopema THS, a
ECTH ONA He MOJIOiifler, TOrja MOryT GHITh BH3BAHE J0GHE ApyrEe
Tf.-..'():p['zila!, 00pasiLl KOTOPHIX COOTBCTETBYIOT BLISLIBAIONIEMY o0Gpasiy
(SUBSET A B), uo toasko me teopema TH7. Huorma PexoMenjiamnm,
KOTOPEIE NOJB30BATEN: MOKET HATH JIEAYKTABHOMY MeXAHN3MY, 3aBil-
CAT OT T0r0, Kakas KOHKPETHAsH O0CTANOBKA CHAABIBAGTCA NHDH. Ji0-
CTHIRCHI HexH, I0ITOMY B INIDHEPe NPEjyCMOTDeHA BOIMONCHOCTE
ONPENICNe Nt POROMERAAHE B HPOMECCe BLIMHCHENTA  IPOTPAMMEL,
PA3PCINeNo W MBMEHENHe PaNee JAHHLIX pexoMengamuil, B sapmce
TaKIRe NpeycMOTPEnEl cHoco6Lr GophOH ¢ sammKIERANEAME npH . Jio-
t:-:umemm nemeil. C HOMOMEID BCEX 9THX CPEJICTB HONBIOBATEND MO-
18T H:
HET HAUpABIATE PaboTy ME[YKTHBHOIO MOXAWIBMA B HY:;KHOG pyeno
HOBLIIATE ero afifiexTusmOCTS, ; ‘
K
e :ﬁu.me PACCMOTPEHHLIX BLINE TEOPEM, KOTODHe NPHMCHSIOTCA HpH
;“mm IRCHHAN nelies ®H NOTOMY HasLIBAWTCH yeseeumu, B IIgHepe .
-”I.O, TCA Tamme sanucbtaawwue " GMHGPKHERFOR}”G TeopeMEl. ot
H.liucr?:m OUPENIeIMIOTCH, BHSHBAIOTCA M BEMHCAAIOTCH TAK KO, KAK
“ICBLIE TEODeMEl; PAasHNYATCA JHMTS CHT

BEIBLIBAOTCH. Bammen Rt gma L o
8 IBAI0NINe TEOPeMEl BLISLIBAIOTCA TOIa, KOTJA B

| '49Y NManuLIX sanmenima :

Paanay I0TCA  YTBEPAJICHEA, COOTBETCTBYIOME BX 00-

, & BLYepKHBAOmIHE
B yrooner IHE TeopeMbl — NPH BEIYEPREBANAHE W3 Gask-
r 1}
lorax 1eopey, _“,Tl nmnif, CoorsereTeylomux mx ofpasnaM. Hasmavemme ™
HOHTPONIpPOBATh HaMeHeHNs Gassr  jamEny, OmE

i1
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MOTYT MPOBEDATH (3AKOHHOCTHY (C TOUKH SPeHTA yeaoBmit permaemoit
sajiaun) IpPOH3BOANMEIX 3amuceil u BEMEDKUBANIIE HIH BHIIOIHATE
CONyTCTBYIOIHEG UM H3MeHeHHsa 0assl jaEHEX, Hampumep, SalECHBas
fomas Teopema ¢ obpasmom A

(#X TIPOJIAJT =Y)

H TeJaoM
[ERASE (X MMEET .Y)]

BEISKIBAETCA TOTJA, Korja B a3y JAHEX 3aNHCHBACTCA YTBEPIKAE
HHe 0 TOM, uro Hekmit X mpojax Heuto Y. JleiicTeme TeOpeMBI SAKII0-
¥aeTcA B TOM, YT0 OHa THONYTHO € DTOH BANMCHI BLEMYEPKHBALT T
faapr JlAHEBIX CTABIIee Teneps JMOKHEIM YTBEP/AJEHIE O TOM,
aror X mmeer Y. B
Kag m apyrie mponefypsl ASHIKA, TEODEMEI MMEIOT HMEHa, H J-
Gy TeopeMmy MON{HO BHI3BATh IO HMEHH (IPH DTOM BHBLIBAIOT
oGpaser; mrpaer pous (axtuueckoro mapamerpa). Opmako B 18
cayuasx Gojee yMmecramin Oyjer memonsgosanme (ymknmil, a He Tec
pesm. Kpome TOro, TeOpeMEl, Kak H YTBeDIRACHHA, MOIYT HMETH CH
KU CBOHCTS, I'fle YKASHBAWOTCA JOMOIHHTENLHLIC CBEJIGHNA O TEOPeMal
ViMeHa B COHCKA CBOMCTB TEOpeM HY;KHEI B OCHOBHOM JIIf TOrO, 4T
GH B pPeKOMEHAAMEAX MOKHO OBIIO CCHITATHCH HA KONKPETHEI® ]
PeMBl M YKashiBATH XAPAKTEPHCTHKH, KOTOPHIe [O/KHLL HMETH BEI=
SEIBAEMEBIE TEOPEMEL

5.2, Onpejenenne TeopeM

B sspiKe meT BeTpoemEmX TeopeM. JloGasm Teopema, KOTOpAS
JieT WCIONBB0PATHCH B IporpaMme, jowkma Gwre ompesenena. /I
9TOTO HY/KIO0, KaK H HPH Oupejiencnun (QyHrmui m CONOCTABHTEINCH
obpararsea ® Berpoenmoit (ymxnum DEFINE, xoropas ® MATHOM
cayuae MOYRET MMETh TPH APryMenTa:

[DEFINE th de pl?].

3pecs th obosmauaer nenTAQAKATOD, YRABHBAIOIIMIL IMA onpé_-.
fengemoit TeopeMel. ApPryMemt pl sajiaerT CHHCOK CBOHCTB JUIf [
Hoit TeopeMi*); STOT APryMEHT He BEITHCIACTCA’ M JIOUREH MMC
BHT
(INDy Vi INDz V3 ... IND7Vya), n=1

rae IND; — nassaHme (apentndpukarop), a V;— sHavenue {mﬁ_ﬂ_@ .!'-

AMPET HEKAKOTO OTHOMIEHNA K CII

*) Dror cumcok cBolicTB HE 1C

ky croiict ngenTaduraTopa fh; 970 PasHbIe CTMCKH cBoiicTs.
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purpaikenie) i-To cpoiiersa. Ecmr apryment pl me sajas, To © Teope-
A0if CBHSEIBACTC MYCTOH CHHCOR CBOHCTE.

ApryMeBT de Ha3BIBACTCA onpedeniowjuM 6bpadcenueM Teope-
Ab1 M JIOJGREH MMeTh BHJL

(type (Vi vz . Um) pat e €3 .. e4), m=0, k= 1.

Crncot (Vs V2 o.v Um) —OTO ORUCANUE AOKAALHVLT MEPEMENHBIT TEO-
peMsl, & HOCACAOBATENLHOCTS MPOCTEIX dopym e; —F€Id, TEOpEMEL
Onpeanne IOKAIBHEIX HEPEMEHNLIX H TEl0 TeopeMbl — TOUHO TaKMe

ine,

en rax ke, xax Gymsmus PROG, Ho BHABIBAeTCA He WTO0- HMEHH,

a mo odpasuy.

Daement pat — pro ofpaszer; TeopeMil. On 00AsaTeNbHO MOIKEH
Guire L-CHHCKOM, e cojiepianyuM ofpamennii k (ymkumaM m como-
CTABUTOIUIM, 4 TaKiKe NHRAKAX CerMenTHLIX oOpasmos, Tammu oGpasom,
HICMENITAMHE TOFO CIIHCKOBOro ofpasma Moryr OHITH TONBKO ATOMEL,
ppocTEe OOpallenis K TepPeMeHNLIM H KOHCTanTaMm # L-CHMCKHE ¢ Te-
s ke orpapmuenmsayi, IlopoBuse ofpa3us Myl GyneM BaseiBath T-
ofpaayam. . 3

DieMent (ype ONpEJIENAOT THII ONMHCHBAGMOIl TEOPEMBI M MOKeT
Grith oy w3 caejyommx atomop: CONSEQ (or caosa consequent),
ANTEC (or antecedent) mim ERASING. Ilpun CONSEQ ompejensercs
yeaesan rteopema, upm ANTEC — sanuchiBaioman Teopema, upH
ERASING — BriYepKHBaOIan TeopeMa,

PacecMoTpHM HeCKONBKO TPHMEpPOB:

[DEFINE TH5
(CONSEQ (X) (ANIMAL #X)
[SEARCH (MONKEY .X)])
(DIFFICULTY EASY)]

diecs onpenenena uejiesas Teopema ¢ mmemem TH5, koropam mMeer
oy Jnorauabwyio nepemenmyio X 1 obpaser; (ANIMAL #X). Texmo
9TOI TEOpeMKl COCTONT W3 OHONO omepaTopa — obpamenns ® (Dysk-
umn SEARCH. C TeopeMoil CBASLIBAETCS CROMCTBO ¢ TA3BANTEM
DIFFICULTY =n anavemmem EASY. Cofiepikareianmo 9Ty Teopemy
MOJRNO TPAKTOBATL TAK: CHM HA0 JIOKasaTh, 9T0 X — JKABOTHOE,
10 JGIA DTOro oeTATOMHO NMOKasars, uro X — oleabsama. CaoiicTBo e
TEOPeMEI MOJKOT 03HAYATE, UTO CMENATH BTO HECHOKHO.

[DEFINE MOE3JIKA (ANTEC (X Y Z)
(X YEXAT B #Y) X
[SEARCH1 (.X HAXOI[HTCH B ;Z)]
[ERASE (X HAXOJ{HTCA B .7)]
[ASSERT (X HAXOJJUTCA B .Y)])]

2§ b
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xax 1 y Oymsmmn PROG (ea. § 1.9). Joan TeopeMa BLrImCHSET-

¥
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¥ sroff sanmcraomei Teopemtr ¢ muemem ITOEBJIKA mpm Joxa
merx mepemenmeix X; Y m Z. Ee ofpasem— (#X YEXAJI B +Y),
a Temo ee Cocromt ms Tpex omeparopos. G Te0peMoil  CBAILIBA

mycroii cmmcor cpoiiers. Kak yie Grmo  CKazamo, SaNHCHIBAIONIHEE
TEOpEeME BHIZBIBAIOTCA B TCX CIYTaAX, KOrja B Gasy JAMDEIX Barmm "
BalTCH YTBEP/KJIGHAA, COOTBOTCTBYIOIIHE HX obpasnam. Teopema
TIOE3/IKA pm3mBaeTca OpH samecemnn B Gasy Mammsx mRtpopMamm
o ToM, uTo mexmit X yexam B mexoropoe Mecro Y. Teopema Tpeb;
wro0Bl° MOMyTHO 3 Oassl famHBIX OLUI0 BHYEPRHYTO YTBEPALIE:
o mpe;kmes MecromaxoiaeEmm aroro X m fBUI0 BAIHECAHO YTB
une 0 ToM, uTo X HAXOAHTCA Temeps B Y, :

[DEFINE BAHKPOT (ERASING (X) (BOTAT +X)
[ASSERT (BEJEH X)])]
TNannan BEMIEPRUBAIOMAs TeOpeMa Tpe/iasiatena JyA BH3ONA B
exyuanx, xorpa ma Gaast JANHGIX BEMEPKHBACTCA YTBEPIK/CHIE O
wro mexto X Gorar. Teopema Tpelyer, urofsl OfHOBPEMEHHO C
8 Gasy pappnx GLuIo SaNMHCAHO YTBEPIJIEUTE 0 TOM, UTO ITOT X Gep

5.3. Brizos 'réopem

TeopeMsl BLIBEIBAOTCS IPH BHUICIEHHN BCTPOCHHBIX dyni
ACHIEVE, DRAW n CHANGE. OGpamenus K 8THM dynrma 1
ReHCTBHA ANANOTHIHE, HO KAJK[Asf W3 HEX BLISHBACT TEOPCMEL
ccpoeroy Tima: ymkmmst ACHIEVE Brisnipaer Ieaessie Teop
(ynrmua DRAW — sanncsipaiompe TeopeMst, a (ymrmms CHANGE
BEMepREBAMEe TeopeMsl, IT0aTOMY MEXAHWSM BHISOBA TEODEM
pacemorpry na mpuaepe Qymkmun ACHIEVE.

®yuasnaa ACHIEVE: [ACHIEVE pat rec?], FSUBR.

Ora (yEKuEA BRIBEIBACT LEJNEDLIE TEOPEMEI 110 obpasny pal corjace
PeKOoMeHIaul rec. !

Apryment pat pomwken GuTh MP-"E@!‘I IR -TIepeMeRHoil,
wenment Kotopoit mpaserest T-ofpasern, PexoMenjamusa e rec Jio.
GeTh opHON ma caefylomux (k= 0):

(USE 1y T2 w Ta) : ]
(USEi Ti T2 e I';,) L 3

(TRY ry ra v Ta)

(FILTER 1)

DieMenTHl PEROMPHIAMIE — r'i — HOMKEE GLITH MPOCTHIME ofpasna
a l—mupocroit dopuoit. OTcyTeTBHe PEKOMCHIANNH OKBHBANECH
sajammo pexomenganmn  (USE); pewomenpgammm (USE), (USE4)
(TRY) paccmarpusaiores kax coxpamenug ot (USE [ ]), (USEL 5
m (TRY []) cooreercTnemuo.
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Jlas KPATKOCTH DEKOMEHJIAIMIO, HATHHAIMYOCA € USE,; 6ynmem
gashiBaTh USE-pexoMenfianuelf, peKOMEHJANMIO, HAYHHAIYIOCA ©
USE1, — USE{-peroMenpianueii # 7. 1. . :

Fenn npr ofpamennn k ¢ynknun ACHIEVE yrasama FILTER-
peKoMeH/AIES, TO dyrrnna mavmmaer cpow paboTy © TOrO, WTO BLI-
apeaner Gopmy [ Ha ool perOMEH/ATI, Bmavennem jammoii op-

sni foMEHA OBITH peroMempanus, mavmmaomasncs ¢ USE, USEL mnm
TRY, mmbo mycroit cmmcor (). Tlocmemmmii BapmasT oBHAYAeT, 9TO
reopeMsl e IOIUKHEL BHIBHIBATHCA, MOITOMY (GyERIUA Cpasy BaKAETH-
paer cpoio pabory co smauemmenm (). Jpyrme sEavenms STol dopmer
onpeiciAIT PEKOMEHJIATINY, COTIACHO EOTODHM K OyAyT BHIBEIBATHCA
reopexsl. FILTER-pexomenjanns npeoCTaBigeT BOSMOZRHOCTD CTPOHTE
pOKOMEHJATIE B HPONECCE BLIIONHEHHA NPOTPAMME, eCNH ONE ne
fpuIn MABECTHEL 3apaHee, IIPH HATHCAHNH ITPOTPAMMEL

ITpoesorp teopem. Ifocie suramenenms FILTER-peromenpamum,

a ecnm ee mer, To cpasy, Pymxnua ACHIEVE crasmr F-troury ® sa-
TeM COCTABISOT TalX HABLIBAGMENl CRUcOK €0aModcHOCTed, B KOTOPEI
(» mopAfKe, OUpeJleNsIeMOM peamnsanmedi S3KKA) 3AHOCHT WMEHA BCOX
HeNeBLIX TEOpeM, ABNAIOIAXCH KAHAHAATAMA HA BHEOB 1O obpas-
ny pat. : '

Teopema ABIfAETCA KAHJAATOM

pianIBADIEMy 00Dasy B HPOJIOIOACHIN, 10 MOOHM NePEMEHuLM
n3 obonx 5THX o0pa3moB BLerfia €CTh COOTBETCTBNE M 4TO HOACHHCKAM
¢ BOpXHero ypoBHA 00pPABNOB COOTBETCTBYIOT NM0GHe MONCHECKH Toit
it JUINHLI, TPH TAKOM JaCTHYNOM CONOCTARICHHE HEKAKHE WpHCBAW-
BAHIA NepeMeNHHIM HO OCYMECTBAAIOTCA. B aToM cMuicae ofpasern
(AT X (=Y 1)) coorercreyer obpasmy (AT BOX »Z) mmm obpasuny
(P »W (2 4)), mo me coorsercrsyer obpasmam (ON BOX «Z) =
(AT «W Ri). >
Crncox BOSMOREOCTEH OIpeflenseT, KakHe 'reop'e'n'u B ODIOHATS
Moryt Gute BuapaEsl o o0pasmy pat. Ho mor kaxme ®ma HEX Jeil-
CTBHTENLHO GYAyT BEIBLIBATECA M B KAKOM NOPAJLe, ONpefenser pe-
KOMenfiamma rec. JIAA 9TOTO SAEMERTH peroMenjganum (obpasmer ry)
OPOCMATPHBAIOTCA MOCTEJOBATENHEO CHEBA HANDARO, H IR KAMKAOTO
H3 INX BLHIIONHAOTCA CASAYIOMIHEe HeHCTBI.
1303;1(;??&39“ -rf o ovepefd CONOCTABIACTCA ¢ HMEHAMH H3 CIHCKAa
i e l\:?t;;cu. TMopmepxnes, 9T0 CONOCTABNCHEE MPOHIBOATCA HMEH-
\Bcrpoc.‘mim T:Gt]h;mfa'ropamn-menam. Epnncroennoe HMCKMIOYEHNS —
ocrasurens TEST:

[TEST ind, pat, ... inda paty], FSUBR, k=1, i

EOTODRHT jrefi .

S0 I!Ipll:::p AcUCTRYeT amajormuHo comoctasmremo HAS (ca. § 2.8),

s, "PACT me cmmcor c¢solicTs upenTndEKaTOpAa-MMEHH, A CHNCOK
“IB TEODPEMEI ¢ DTHM HMEHeM.

165



yRASATHOE TMA TEODEMBI, IOITOMY, XOTA TAKOTO WMEMNH e meT B
cumcke BoaMomHOCTel, Teopema THY Bee pasEo Besisaercs. Ecam
oma BHOBb He IIOJOIINA, BEI30B TeopeMm sasepmaercsa. Teopemsr ke
TH1 = TH5 Tak o He GyyT BEIGBAHEL .

OrMeTHM BajkHBII cuyuail Bmaosa Teopem, Ecim npm ofpamennu
i dynxnun ACHIEVE me Opina ykasawma pexoMeHJamus WIH €CiH
Gouia jlana peroMeHflanus Ges saementos, Toma (USE), 7o BHan-
| pathcsi OYAYT BCe TEOPEME-KANJHIATHI B TOM NOPSIKE, B KOTOPOM
pacmoioiKensl NX HMEHA B CIHCKe BO3MOKHOCTEl, T. €. B IOPS/Ke,
onpeneaAeMoM TPANCHATOPOM S3bIka.

Brizos Teopemil, PacCMOTPEM Teneps, Kak OCYMECTBIACTCH BHBOB
pRIGPAHTON TeOPEeMEL

Ecin Hamuoch HMiA, COOTBeTcTBYOmIee 00pasuy ri, T0 OHO ¥
NAETCA M3 CHICKA BOBMOJKHOCTEH, a Teopema ¢ HTHM HMeHeM
paerca. Eeim oHa He Iojonnia (Npd HOJAHOM CONOCTABIEHMNM

\| /joBpaserr me coorBercTRYeT BHIBBIBAIOIIEMY O0Dpasmy WIN OKasanoe
HeyCHEIHBEIM BLIMHCIGHHNE e Teaxa), Torja nofiounnie apderre
CTABNEHNA €6 HMEHHE ¢ 00pAsnoM r; YHHYTOKAOTCHA, Teopema o
raeTCA W B CIMCKe BOBMOJKNOCTEl OTHICKHBACTCA JPYroe HMA, CO
percreyomee ofpasny ri. Horga sTor cmmcor Gyjer mpocMOTpeR
HOCTEIO, DAGMEHT r; YAAIAETCA H3 PeKOMEHJANHE 7ec M TEHEph
ONHCAHHEIE ACHCTBHA MOBTOPAIOTCA WO OTHOMEHHIO K CJeHYIOme
paeMenty pexomenparun. Ecam B pexomesganum Goapme mer

" MEHTOB, BRI3OB TeOopeM IpeKpamaeTcH. ¢

TlockonbKy MM BHIBBAHNOI TEOPEMBI Y/laifeTcH M3 CHHCKA
MOKHOCTe, MOBTOPHO AT Teopema yie ne Oyjer Buanmarses. Of
K0 9T0 He Beerja yaolmo, mOSTOMY W2 OINCAWHOIG BLIIE IPABI
¢/leAiano MCKAOWeHIe: eCaH ri — NieHTHHIKRATOp, T. €. OI ABHO
SHIBACT HMA TEOPEeMEl, KOTOPYI0 PEKOMEHJYeTCH BHIBATE, TO
TeopeMa (UHpH YeTOBHEW, KOHEYHO, WT0 OHA INedeBan) BHIZLIBAE
B a000M caydae, €CTh e MMA B° CIHCKe BO3MORHOCTE[ INIH

IlponmmocTpupyeM NPaBHI0 NPOCMOTpPA TeopeM Ha IpH

[Tpesiizie BCETO BBOJATCA JOKANBHEIE TEDEMEHNEC OTOif TEODEMEL
Heroropsie H3 HEX, COMIACHO ONNCANMIO, TONYYAI0T HAYANLHEIE BHATE-
uns, & Apyrue ocraiores Oes spavemms. Jlanee oCYMECTBIAGTCA €OMO-
cTABJIENIe BHBLIBAIONCTO 0Gpasna ¢ o6pASHOM TeopeMLL, JeTain aT0r0
conocTaienus OyIyT paceMorpenst B § 5.4, a ToKa Jmms oTMerm,
UTO B BRIGHBAOmMEM 00pasie MCHOALZYIOTCHA HEPeMEeNHENe, CYMIeCTHO-
BABIIHG [0 MOABICHHA JOKMILHEIX OEPEMCHHBIX TEOPEML, a B 0Gpas-

(USE TH6 1ie’ TCOPEMBI MCHOJBIYIOTCH ee JOKaJbHLIe NepeMeHHLe (JOmyCKaeT-
[ET [NON TH1] [TEST CLASS A] "X] G TAKKC I NPHMEHEHHEe BHCNIHNX 10 OTHOMEHNI0 X Teopeme Iepe-
THY) mennuix), Ecan panmoe comocrapmenme HeyJAauno, T0 Ha STOM BHI3OB

TCOPEMEL 3aBEPITACTCA — TeopeMa He NOJOIIA; e JOKATBHLIE mepe-
Mennpie yrmuroikaored Ho ecam comocramiemme yaaumo, TOTZa BHI-
SHCIACTCA TE0 TEOPeMSl. DT0 BLITMCICHHe HAUHHAGTCS WPH Tex
AHANCHIX 1l OTPAHHYCHHAX HA BHAYEHHA (cM. § 5.4) mepemeNHBIX,
ROTOpEIe ONI HOJNYWIIN PR ComocTamienum, B jammosm cnyuae ye-
HO!‘}’IIG}!CHEX BLI30OBA TEOPEMLI BaBHCHT OT TOro, yCOemHO HIH HEeT
Phincaenne ee rena. Ecam ono meyememmmo, 1o mpm pacrpocTpanenmn
Heycnexa OygyT OTMEHENEI HOGOUMbIE apexrir xax omeparopon Temxa
Teopemsr, Tak m comocTamieHms ce ofpasna ¢ BLiskBaoMuEM ofpas-

J Ieﬁ;lh;-oﬂpn MI060M MCXONle M0 OKONYANHE BHTHCIEHHA TEXA TEOPEME

RATBHEe TepeMEeNHEE YHREITORAIOTCH.
Pacemorpm caepylomuii mpumep, Tlyersh mpm muymcTenum
[PROG ((Y 5) E)
[ACHIEVE (BJIM3KO .Y 495 #E)]]
AT Brizona BriG

Ilyerh MEXONHBIl CHHCOK BO3MOKHOCTEIl ¥AMeeT BHJ (TH1 TH2 !
TH6 TH9). BuiGupaeres nepsbiii saexent pexomenganmi — THE.
aTOM YAAiAeTcs W3 CHICKA BO3MOJKHOCTEIl, N BRIBHIBACTCH TEOP
¢ mmenem TH6. ITpepmonomuy, wro opa we mojomua. Torma pacel
PHBAGTCA CHETYIOMMIT DICMEHT peROMEnjamuy — obpamenue X
crapurenio ET. On Do owepef CONOCTABIACTCA © OCTABH
HienTHQUKATOPAMH W3 CHHCKA BoaMoikHocreil. Emy coorBerct
uma mioOoii, kxpome THI1, Teopessr, y KoTopoit cpoiicTBO ¢ 1Ha3
CLASS mmeer smaueHHe A; KpoMe TOro, NPH COMOCTABICHNN
TeopeMEt nprcBampaercA mepemenmoii X, weM MojkHo Gyner BOCK
30BaTECA B ansmefimies. ‘TIyeTs MOPBEHIM W3 TAKHX HMEH OHLT M)
dukatop TH2. Torjga oror maentndHKAaTOp yAAIAETCA U3 O
BO3MOKHOCTEll, B sareM Bushisaercs Teopema [TH2. Ecmn ona
WOAOILIA, TO OUpPefelNAeTcH APYroe HMi, COOTBETCTBYOLIee CONOCTR
putemo ET. Ecun aro, manpmmep, THY, To BrsmBaerca reopema |
STHM HMEHeM, 8 CAMO HMA YAAIHETCs H3 CHHCKA BOSMORHOCTEIL,
a TOpsil Temeps mpmEmMaer Bux (TH1 THS). Ilpeamomomm, uro
pema THY me mopomaa. Ilockoasky A7A [anmHore HaeMenTa
MEHJAnNN CNNCOK BO3MOKHOCTEIl MPOCMOTPEeH NOJHOCTEIO, [lajlee
_ CMarpEBACTCA HOCHAeNHME DieMent peroMenpgammn — THY, dro—
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PAHA TEOPeMa © TAKIM OUPefeAdIONTHM BH PAKeHITeM:
(CONSEQ (X Y (EPS 0.1))
(BJIMBKO #X #Y ,EPS) 3
[UNFALSE [LT [ABS [— .X .Y]] .EPS]])
PR Busone g1 -
Hhe mepeye
TMETiy,

i TEOPeMEl mpekje Beero GyAyT BBeeHH ee JORANE-
nunie: X m Y Gea smawenmuii, a EPS — ¢o snavenmen 0.1,
UT0 mepemennan Y U3 TOPeMHl He HMEeT HHKAKOTO OT-
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L]
nomenna K mepemenmoit Y ms dymxmmn PROG.) Batem seurosm
gomocranienne o0pasuos, mpmaeM nepemennsie Y # E BusnBaomero
ofpasua Gepyrca us ¢ymxnme PROG, a mom nepemennnivm X,
EPS ofpasma TeopeMbl NOHMMAOTCA €8 JOKAALHLIS HepeMeH
Comocrannenne yjaauHo, OpH 970M Depemensas E morxyyaer sHa
0.4, a aoxaneEbie mepemennsie X B Y TeopeMur — sHaveHHs 5 u
coorpeTcTBenHO., C OTHMH BHAYEHUAMH NEPEMEHHEIX H HAYHHA
BRIMNCHEeNHe Tela TeOpeMal. BH‘IIICJI@BHB- ycnemno, OOaTOMY
TEOpeMEl Sapepmaerca yemexom. Le Joxainmpie mepeMenanie
Tomaiorcd, a sa nepemennoit E ¢ymxnum PROG coxpamaeTca
wenue 0.1.

Eean 6w smavenncy uepemensoli EPS Guuto wmeno 0.01, 1o ¢
crapienie ofpasnos Tamme Obio OH yRaYupM (TOSBKO TepeMEm
E monyunna O smauvenme 0.01), Ho BOor BHIYHCIEHHE TeXa TEODE
OKasajioch Onl HeycmemnniM. PacupocTpauenue IOABHBIIEroCA M
aroM meycmexa (g0 F-rouxm ¢ymmmum ACHIEVE) npasemo Gnr
ormene mobouymnx sfifexToB comocTanmenEs, HOITOMY IEDPEMEHEH;
E cmosa orxasamock Onr Ges smauemms, .

Tonm pexomenpanmii, BuGpanpas gas BEIZ0OBAa TeopeMa, Kax
CKasaHo, MOEeT He NOJIOHTHE o JBYM HnpmumEaM: JanbGo ee oOp:
HEe COOTBETCTBYCT BEHIBHIBANINEMY oGpasny, au00 COOTBETCTBHE Me
o0pasiaMu ecTh, HO IPH BLIYHCIEHHE Teld TEOPeMHl BHpaGaTLBaer
mHeycnex. B neproM cayuae dynxmun ACHIEVE npm moboi pexo {J:
Aanpm mepexopur K BeIGOpY cuepyiomeii mojixonmmeis Teopessr Hi
BO BTOPOM cJy44e, & TalKe B CHyv"ae YCHeIHoro BHITHCASHHA |
TeopeMsl pannHeiimmre Jfeiicteus ymsmmn ACHIEVE sasucar
THHA JAHHOL el peroMempanmm,

Ecnw pana USE-pexoMenjiaina m BEBOB 0YepegHoil Teopemst
KOHYMWJICA HeyCumexoM, TO 9T0T Heycmex Oymer «moiimamy F-row
nocrasaennoft gynxuuelk » mavane cpoeil pabori, mocae wero iy
IuA NepexofuT ® Beopy cuepyomeilr Teopemir, Ecnm mm ofma
PEKOMEH/IOBANHEIX TE€OPEM He HOJOLLIA, TOTAA BH30B N0 ofpasmy
yenemen: Qysrnguas ACHIEVE ymmarosaer csoo F-roury m
Garusaer meycmex ¢ cooGmesmem ACHIEVE. Ho ecmm BEI9mGH
BGIOpAHOil TEOPeMBI ORASAJIOCH YCICHIHLIM, TOIHa upr USE-pero
HamEE OCTANbHBIC TEOPEMIl He PACCMATPHBAIOTCH, B (yHERmUS ¢ Vi
Xom saxamumsaer ceop pabory. Ee guauenmem obGmapiserca sua
CYCIEIHON) TEOPEMBL,

Opmaro F-touxa, moctapnenmas (ymkmmeir ACHIEVE, coxp
erca. Iloarory ecam sateM B mporpasie BOJHEKEET HeyCmex, HO
TOPOMY IPOM3OI/IeT BOIBpPAT X aroil F-1ouxe, 10 $ymumuma BoaolHO
csom paGory: Oyjier BuOpana creyomas PeROMEHIOBAHHAA TEOP

BT J— /[0 DepBoll (yCmemHOi» TeopeMsl HAH o0 HCUEDIANHA Dé=

KOMEenamus,
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USEl-pexomengannn anagormina USE-pexomenjanmnm sa ojpaM
HCKTIOUCHACM: OCTH WaiijleHa yCHCIIEAA» TEopeMa, TO 10 OKONYAHAH
pe BHYACTENNS YHETTO/RaTCA Bee F-TOuRH BHyTpH a7Toil Teopemst,
a rawre F-roura camoii fymimun ACHIEVE. IToaromy mo Heycmexy
pLI30B TECOPEM B JANHOM chyuae BosobuopisaThes He Oymer.

OGe aTH PeKOMEHJATAN (KaR W OTCYTCTDHE DeROMenjianmit) meme-
coo0pasmsl TPH BHIZ0De HEACBHIX TEOPEM, Tak Kak [IA JOCTH/ROHHA
jesi BOONIE JIOETATOMHO HAliTH JHINL OUIY HOJXOAINYI0 Teopemy.
Moscer, TIPaBAa, OKA3ATLCH, YTO HalJIeHHLI cHocod JOCTHMENH MeTH
pe YAOBIETBOPHTENeH WMo KakuM-a00 NpHUAHAM (Waupmmep, H3-3a
nero 1e yAaeTes pocTmus meau -Gosice mricororo yposma). Torja B sa-
BHCIMOCTH OT TOPO, HAJO HCKATH HODBII CHOCOD NOCTHMKEHNA HexH
pan mer, upusengercs nanbo USE-, nubo USEl-pexomenpamum.

Ojmako NpPH BH3ZOBE B3ANMCEBAINIIAX I BHYCPREDADIMHX TeO-
pes TAKHE DEROMEmanmH me ouens yjaotus. Jexo B ToM, wro oTH
reopeMsl KOHTPOAMPYIOT MaMenennd B 0ase JamiLiX, HPHYEM RaKH0o
usMCHEHHEe MOJKET NPOBEPATECA HECKOALKEME Teopemamm. IlonTomy
BIONTIC CCTECTBEHHBIM mABIferch tpefoBanme, 9robnl Kasmjoe Hame-
nenue Ga3sl JIANNLIX NPOXOIINO BCE DTH NPOBEPKE W 9TOGH BCe OHHE
Gnmm yenemmnpiMu. dromy Tpefopanmio yiosrersopser TRY-pexomen-
AlaIis, COPNAcH) KOTOPOH JOGKHLI OLIThL BEIIBANLI BCe PEKOMEHOBaH-
HLIE TEOPEMLI ¢ TOAXOfamuIME ofpasnaMy B BHMACHCHHEG Kamknoil ma
HOX fomkno Oute yememmbid, ToNLKO IPH 9THX YCJAOBHSX BHIZOB
TeopeM Oyfer CUATATRCHA YCHOIIHEIM. -

Boxee TouHO, (ymKImEA, BHILBANIIAA TCODeMEI, MCHCTBYeT npm
TRY-pexomenjianun cnegyommy obpasom. Ecam owepepmas smbpan-
Hajg TeopeMa He HOMONIIA M3-3a TOro, 4To ee ofpasen He COOTBET-
cryer BeisiBaomenmy afpasmy, To (DyEEMEA BHOHpaeT CIEXFIONIYIO
pexoxen;iopanyo Teopenmy. Ecam me comocranmemme ofpasmos yjad-
HO, HO BLIMHC/IGHEE TEla TEOPEMHI HEYCHENIno, Torja BerpaborTammbrii
UpH 910M Heycnex Be iosmTcay ymrmmeir (npm TRY-pexomenanus
Gyminua we crapur F-TouRy), OCTAILEBIE TEODEMH He DACCMATDHBA-
oTcA m paGora (hyEKIMIE OKAHMEBAETCA HeycmexoM. B ciaywae yemerm-
HOTO BLITHCIGHWA BHBBAHHON TeopeMsl Bce F-Toukm BEYTDH Hee
YHHITOKAIOTCA, 1OCTe Yero BHBEIBACTCA -€NCIYIOMAn DeKOMEHI0BAH-
Has reopema. Ipn TRY-peloMenjiauns BEBOB TEOPEM CUMTACTCHA YC-
Irleurm.m. TONBKO ecann (PyHRIHA ¢Folpanacsy o Komia PeKoOMenIannm.
Suavenies Gymxmm B raxom caygae apiagercs arom T.

Hpmiepn HHTEPHOPETAIHA pPEROMEHamit:

(USE) — BHIBHIBATH WO0YI0 TeopeMy ¢ MOAXONE-
_ M 00pasmoM fo mepsoft ¢ycmenmHoiRy;
(TRY) — BEISBIBATE BCE TEOPEMBI € IOMXOIAMIMIE

obpasnamm, T KamaA U3 HAX JIONMGHA
OuTh yomemuoi;
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(USE TH5 []) — BLI3BATH B EPBYIO 09epean Teopemy THS,
a ecan oHa He LOJOHIET, BHSLBATH 0~
Oble JIpyrHe TeopeMsl B IPOM3BOIBHOM
HOpAIRE; i

(TRY [TEST CLASS 5]) — Bce TeopeMi 5-T0 Laacca © IOIXOMA-

muym o0BpasnaMi AoWKHE GHTH yemerm-
HEIMIL.

GOyusnuas DRAW: [DBRAW pat rec?], FSUBR.

Dta (YHKNNA BH3LBAST BANICHIBAIOILNE TeopeMi 1o obpasmy p
corsiacno pexomenjanun rec. OYHKIAA JleficTBYeT amanornuuo Gy
unun ACHIEVE.

@Oynkuun CHANGE: [CHANGE pat rec?], FSUBR.

Jamnan dyurnus, fdeiictsys asaiorngpo ¢yarmun  ACHIEVE,
3BIBAET BHUEPKHBAIOLINEG TeopeMsl mo ofpasiuy pat €OrIacHO peno;J
MEHJIAINH rec. v

5.4. Comocrasiemie obpasua ¢ o0pasnom .

Tlpx BEI3OBE TEOpEM 110 ODpasiy OCYMECTRIACTCH CONOCTABIET
nsyx obpasnos. Hampmmep, ofpasen (AT #X #Y) Momer comoc
asThes ¢ obpasmom (AT «Z (5 «W)). Taxoe comocraBienue
MHOTOM OTIHUAETCA OT COHOCTABAEHNA 00pasna ¢ BhIDA/KEHHEM, H |
npasmra Gynyr obbacHens B bToM maparpade.

ComocTaBienne JBYX HPOM3BOALHRIX 00pasmoB ABIAETCA aAT0p
MITTECKI HepaspelTmMoit TpobreMoit (xoTs OB MOTOMY, WTO OHpE
JeUNe COOTBETCTBHA MEMRAY COMOCTABNTENAME — 9T0 TpobaeMa 9K
BaJeNTHOCTH AJIFOPHTMOB), TMODTOMY B IMIDNEpe Ha 00pasis, ROTOP:
COMOCTARIAOTEA JAPYT © JPYTOM, HARIAAIBAIOTCHA OFPAHHYCHHA
He JOIGKHBL COHep/KATH CETMEHTHEIX DIEMEHTOB X oGpamenuii K ¢
maAM # comocrapmrensmL MMenmo 1o 9Toii mpHUNHE OGpasnaMu
PeM M BEI3LIBAIONEME o0pasnaMm MoryT OwTh He moGhie 06D
a TOJIBKO 00PASHEI ¢ YKABAHHLIMH OTPAHMNCHHWAMN; HX MEI Ha3
g T—oﬁpasnamt.-\

B HeKoTOpHX CIYuafAx COMNOCTABICHEE TAKAX 00pasuos CBOJLE
K BHAKOMOMY HaM comocTaBiennio ofipasma ¢ Bupamkeniem, Hamp
Mep, mpn comoctamienns odpasnos (ON X TABLE) m (ON A X
pamonEAloTeA - conoctasaemin ON ¢ ON, «X ¢ A u TABLE ¢ .
OjiHAKO BOAMOJKeH H Psj HOBHIX CIYuaen, KOrjia mepeMeHHhe COI
CTABISIOTCA ¢ MEPEMeHHLIMH HIH CO CHHCKAMIH, COJIepP:Kam{uMi I
smemnsie, Tpeskae wesm cOpPMyAHpOBATH TOUHHIE IPABIIA TARHX CO
CTABNEHMI], TPONIIIOCTPHPYEM OTH HOBHE CIyYal Ha KOHKPeTHE
HpHMepax,
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Beam mpm yjiaunoM comocTapmenin ofipasna ¢ BEIPAKEREHEM BCe
pepeMenise ofpasna 00A3aTENBHO MONYYAIOT 3HAYEHHA, T0 IPH COMO-
cTABICHHN ABYX 00pasmoB HEROTOPHE HX HEPeMEHHHIS MOIYT 0CTATh-
ca Ges smauenmii, OHaxo na Oy/ymue SHAYEHHA TAKHX IePEMEHHEIX
HAKTAJIBIBATCA ONpe/ielleHHEIe OrPAHNYEHNH,

Hanpumep, comocrasinenne obpasna #X ¢ oOpasmom Y cumra-
ercsl YAAYHBIM, TAK Kak »-IEPeMenHbie COOTBETCTBYIOT WeMy YTOAHO,
yo min ofina H3 mepemeEnmx X n Y He monyuaer smauenud, TAK Kak
HeN3BECTHO, RAKOE SHAUEHHE MOKHO UM HOPHCBOETH. B To ke Bpems
pOONHE Pa3yMHo morpeboBarb, 4T00nl Gyjyline sHaYeHHA HTHX Iepe-
MEHABIX COBIAZAN®, N0 TOMEKO HPH TAKOM YCIOBHE MOJRHO CUHTATS,
wro ofpasupt =X 1 Y cosmajaior. IToaToMy B pesymhTaTe COMO- |
craprennn X ¢ #Y YCTANABINBRETCS cofan Meacdy nepemennumu X
u Y. JTo 03mavaer, uTo ECAH B AadbHEiIeM ofifa M3 MepeMeHHHIX
MONYUHT Kakoe-mGo 3Wauenue, TO ABTOMATHIECKN TAKOe e 3HATe-
nHe HOXYIAT H APYras mepeMennas.

TIpepmonomnM, 9T0 IPH BEITHCICHIH BHIPaRenna

[ACHIEVE (HTHIIA %Y)]

KOTODO@ MOMKHO TPAKTOBATE KAk TpefoBamme HailTn mexmit o0bhexr,
ABIAONHIICA NTHIEH, BRISLIBACTCA CHEAYIOMAA TEopeMa:

[DEFINE THi (CONSEQ (X) (ITHIIA #X)
[SEARCH (IOTIYTAH X)])]

KOTOpas olpefexser, ¥ro Moot monyraii ssngercs nrmmeir, Tpn co-
MOCTABICHIN BhibiBaiomtero obpasna (MTTHIIA #Y) ¢ ofpaamoM Teo-
pessr (IITHITA #X) mepemenmuy X n Y He HpHCBANBAIOTCH HERAKHG
JHAueniy, WO MeIY HIMH YCTAWARIHBACTCH CBA3b, Jlajee BHwHC-
JACTCA Ten0 TeopeMel — obpamenne k gynrmmn SEARCH, xotopas
Haxopur B Gase JAHHBIX, crades, yreepafenne ([IOMIYTAN KEIIA).
IIpir arom mepesernas X moaywaer snagenme KEIIA, RKOTOpOe OJHO-
BPEMEHNO CTAHNOBATCA 1 3navenueM mepemennoit Y, Buumcliemue Teo-
PEMEI Ha DTOM SaKaHYMBAETCH, ee JOKAJIbHAM lepeMennag X JIHKBA-
Aupyercs, mosromy cpask X ¢ Y ymmuroskaercs. Ofmako sHauenme
HENIA y nepemenmoii Y coxpamsercd, OHO-TO M J@aeT OTBET Ha sa-
Tpoc ¢maiirm wrmmys. )
B e e B e
el ycmlmn; . JRIY TePeMCHHEME ZnrY,
uBaerca cpask Memny Y m X, 1o mepememmam Z

1) - %
?’JIDT CbAsana m ¢ mepemenwoii X. Tlpexmonommy, uTo mMeeTcs eme .
OlHa reopenas 3 A

[DEFINE TH2 (CONSEQ (Y)
(FRUBOE-CYHIECTBO »Y)
[ACHIEVE (IITHIIA .Y)])]
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m mocTapiema Hens ¢Halitm Z, ABNADIESCH FKABHM CYIMECTBOM2)
[ACHIEVE (HHNBOE-CYIIECTBO tZ)]

Torpa cEavana Buasipaerca . reopema TH2, mepemenman Ymo'mpoﬁu =
SEIBAETCH ¢ MepeMenHoil Z, a sateMm BmsmBaeTca reopema THY,
memmas X KOTOpOil CBAsspaeTca ¢ mepemenmoil Y, a TeM CAMEIM H
nepeMennoii Z. IToatomy worga X momyamr smagenme KEIIA, 1o &
KOe e SHAYCHMe ABTOMATHWECKH MONydYaT mepemennnie Y o Z,

Hecronpko HHAf CHTYALNA BOHHKAET IPH CONOCTARICHHE %-He-
peMEHHOH €O CITHCKOM, COfiep’KaIIuM XoTA OBl OfjHy «-TepPeMemH)
TIpepmononmy, mampmMep, 910 Teopesa TH1 puianBaerca mo ofpas
(IITUIIA (BECEJBIN #Y)), Torjia OpH CONOCTABICHHE 9TI0ro 00
ma ¢ obGpasnom Teopemut (IITHIIA #X) pomoanseTcs CONOCTABICHS
#X ¢ (BECEJIBIH %Y). Taxce comocrapiemie Takime CTOTAETE
ymaunsM, @ mepemesnnie X B Y Tamke He DOAYTAT HARAKHX b
uennit. OgHaKo 8fech HAKIANBIBASTCHA o2panudenue na Gydyujee snas
yenue nepesennofi X: om0 foinmmo OHITH CHHCKOM H3 [BYX i
TOB, mepBHil m3 KoTopux — arom BECEJDIH, a sropoii — nponasoxe
HO IPH 9TOM 00fA34H COBHAjaTh ¢ GyAylIEM SHAUYCHHEM HepeMEHHO
Y (Mesmmy Y u BTOpIM 9IeMEHTOM ycTaHaBamBaeTcsa cBiss). lloaro
BCIH B JajbHENmeM OpH HEKOTOPOM COMOCTABJICHHN IMepeMEeHHOMN
Oymer mpHCBANBATHLCH KakOe-TO BHAYEHHWe, TO IIpeifie BCEro ﬁy
OPOBEPENo, YAOBIETHOPSET JIN OHO AAHIOMY orpanmvenmo, Ecam
T0 OPHCBANBANNE He BHIOMHACTCHA, 4 CONOCTABICHHE B3AKAHTHBASTE
meygaueir. Hampmmep, mpm conocranmenun obpasma (IIOTIYTAN
¢ynxnma SEARCH us reopemui-TH1 ¢ yreepmpennenm (ITOIIVT:
KEIIMA) 6ypmer mpeAUpHEATA NONLITKA NPHCBOHTH IepeMeHHO
suagenne HEIIA, opmako sto smaupnme He YHOBJIETBOPSET Orpa
muio Ha X, n moromy comocrapmenme X ¢ HEITA meynauwo. Heyj
HO H comocTaBienme ofpasma ¢ yTBedeHHEM B IENOM, IODTOM
mepemenmag X mo-mpeknemy ocraercs Ges smauemmn Ho ecimr

| WeHHe, IPHCBARBACMOE mepeMenHoil X, yA0OBAeTRODAET OrPAHNTOHHIO B
9Ty NePeMEeHHY, TOrfa NPHCEAMBANNG BHIIONHACTCH, W NPH BTO
BTOPOIl 2/IEMENT JAaHHOr0 BHAYEHNA CTAHOBHTCH BHATEHECM IepeM
moit Y. Hanpmmep, comocrapiemme ofpasna Gymxnun SEARCH
yroepigennen (IIOIMYIAN (BECEJBIN JREKA)) yaaumo; mepe
man X mogyuaer smauenme (BECEJIBIN JREKA), a nepeuennaa Y=
saavenne HEKA.

Ha Oynymee smavenme IepeMemHOil MOJET HAKTAJLIBATHCH
CKONBKO orpanmuennii. B TaroM caygae tpeGyercs, urolur monoe
HAYCHHE He DPOTHBOPEumiio crapomy. Ecim 910 He TAK, TO BOSHE
HeyAada B TOM CONOCTABNEHHW, THAe [eNaeTcd NOUGITEA Hal
HOBoe orpanmnyenue. Hanpmmep, ecan puaiane GBI BHITOIHCHO
crapieEne #X ¢ (BECEJBIN #Y), a sarem oOpasen .X cOHOCT
aserca ¢ ofpasuonm (TPYCTHEIN «Z), 70 BTopoe COmOCTaBienue
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ynauwo. Ecam e HOBOe OTPAHWIEHHEe COBMECTHMO €O CTApPEM, TO Ge-
percs mepeceuenme» OGONX OrpaEmIeHmil, I OHO CTAHOBNTCH TeKY-
muM orpaEmueEmeM Ha OGyxymee smauenme uepemennoif, Hanmpmmep,
nocfe comoerasnennit X ¢ (BECEJBIN #Y) m X ¢ (BECEJBIA
(7 HETA)) orpamasenue ma mepemenuyio X Gyner TakuM: ee Gy-
[ymee SHAYEHES HOMKHO GHITH COHCKOM N3 JIBYX JICeMEHTOB, HepBhiil
nz KoTophix — aroy BECEJIBIN, a sropoii anement, kax m Oymymee
smavenne mepemenmoii Y, obasan ORTH CnuUCKOM M3 J0GOTO SIeMeR-

©ta, COBOANAIOHIETD C GYRYIIIH.‘AI SHavYeHueM ]IBpGMBIIlIOﬁ Z, H aroMma

METH. -

Muorga «mepecedenney OTPANHICHHE MOMET ONHOIHAUAO ONpeje-
auTh DyAyniee 3mavenue mepemennoil. B TakoM cayuae IepeMeHBOH
apTOMATIHICCKIL UpHCpanBaeTca 1o gnavenne, Hanpumep, mocxe como-
craprennii X ¢ (BECEJIBI #Y) u X ¢ (#Z JREKA) nepesmernas
X noxyuaer smagenme (BECEJIBLIM JHEKA); momyrmo mepesenmoi Y
npucsaupaerea amavenme JREKA, a wuepemenmnoii Z — smavenme
BECEJILI,

Teneps PaccMOTPHM BIAMMOOTHOMIEHNA MEMRAY OTPANHNYGHMAMI,
HAIA/IHIBAEMEIME Ha OyAyIIHe SHAYEHHA NEPeMEHHEIX, M CBHSAMIN,
YCTAHABIMBAGMBIMHE MOy HepeMeHNEMH. ECHH HeCKONLKO mepeMeH-
HLIX CBABAHEI MERAY coboil, a sBaTeM Ha OJHY U3 HEX HAKIATHBASTCH
orpaENYeHHEe, TO 3T0 OrpaNmYeniNe ABTOMATHIECKH IePeHOCHTCH B HA
ocTanbnble mepemennnie. Fcam jke, HAIDOTHS, HA HeCKONBKO IepeMeH-
HEIX OBUIN HANOMKEHH! OPAHAYCHIA, A4 BaTEM MENCIy DTHMH IepeMeH-
HLIMH YCTAHABIHBAGTCA CBASH, TOrga Gepercs, ecOm BO3MOIKHO,
«iepeceTenHes BCEX OTPARNUMEHHI, W OHO CTAMOBHTCA OOIGIM orpa-
HUYCHHEM HA BCE 9TH nepeMennbie. ECAm orpanmienns HecoRMecTH-
MBI, TO CBA3L YCTAHOBATE HE YAACTCA.

HpeptionosiknyM, ® DpuMepy, 9T0 HPH BHYHCACHEN BHPAKEHHH

[ACHIEVE (JRUBOE-CYIIECTBO (TPYCTHBIN #Z))]

Braninaetea Teopema TH2. Ilpn comocrapiennn ee ofpasma (JKMBOE-
CYIECTBO #Y) ¢ puswisatormuy ofipasmoym ma mepemennyio Y Ha-
KIQ/IbiBaeTCa TaKkoe orpanmdenne: e¢ OymIymimM SHAUEHHEM MOJKET
Onth Toabko cmmcox m3 aroma I'PYCTHBIM m npomnssoismoro esie-
MeHTa, pasHoro Gyaymesmy smatuenmio mepemennoit Z. Ipm Brmcie~
HON Tera Teopemur TH2 ocymecrnasiercs Buizop mo ofpasmy (TITHITA
-Y) reopems TH1, mmeiomeii ofpasen (IITHIIA #X). Ipm comocras-
Aennn otnx ofpasmon Memay nepemennnivE Y m X yCranaBIaBaeTca
CEASL, TIOATOMY Ha TepeMmenmyio X TepenociIcs Orpammucnne, HaXo-
#ennoe wa mepemennylo Y. Caeposarennmo, obpasmy (IIOIYTAN

-X) dynkmun SEARCH me MOJMKET COOTROTCTBOBATE HE YTBepIRICHAS
(Ilf)]ivl“g\ﬂ KRENIA), mm yrsepxaenme (IIONIYTAN (BECEJIBIA

‘H{L], A)), mo momer coormercTEoBaTh yrpepsimemme (IIOTTYTAR
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(TPYCTHBII TOM)). M ecan mocnefiiee yrBep/kieENe elCTBHTeNbHO
ecthb ‘B Dase [amHBIX, TOrja NepeMeHHaAa X DOoaydYaeT S3HaYeHHe
(CPYCTHEI#I TOM); ato ke sHAUeHHe ABTOMATHYECKH MONyTaeT me-
peMernas Y, a sHauemmem mepememnmoir Z crawopmres atom TOM.

1l, HakoHeN, OTMETHM, WTO OFPANNYEHNA N CBASH RaJEIOI Mepe-
MEHHO{l COXPAHAIT CBOI CIJY TOABKO 0 TOJYYeHHs €10 TepeBoro
aHaenna. Ilocie aTOTo OHa MOKeT MONyvath Ges BCARHX OTOBOPOR
molkie APYyrie SHAMEHNA, M 9T0 HURak He OyJeT cKasHBATRCA HA 0C-
TANBHBIX TepeMennuix. Jleno B ToM, uTO CBASH H OTPAHHYEHHSA NEpe- '-
MEHHBIX, KAK M HX SHAUEHI, COXPANSOT TOIBKO Tpedukc «.»: ecam
nepeMenHAR BXOANT B ofpaszer; ¢ dTHM mpe(pEKCOM, TO IpH COMOCTAR:
JIeHHN MCHOABAYETCH ee suaveHie, a eClOH ero NeT, NPHHUMAIOTCA BO
BHEMAHAE ee CBA3N W orpammvienme. FEeam jke mepeMennas BXOJUT B
ofpasery ¢ mpeduKcoM ¢x», TO ee NpeNeé COCTOAHHE (3mAveHme,
CBASH WA orpanwdenne) wmrmopnpyercs. Takoe mpasmio peficTyer
npa M00KX CONOCTABNEHNAX, B TOM WHCJIE ¥ IPH COMOCTABICHHNN 006-
pasma ¢ Buipaskemmes *), I mockodsKy HSMEHHTH 3HAYCHHE HepeMeH-
HOl, y/e HMepIeil sHaUeHHe, MOMKHO, TOALKO OOpaTHBIIHCHL K WOl
¢ mpeduKcoM ¢%», Jajabmeiimas «cyan0a» TaKoll mepeMeBHON HUKaR
He CBABANA ¢ OCTATBHBIME UeDPeMEHHBIME WIH KAKHMHU-THO0 OTpammde-
HILAMIL

B aT0if CBAZN OTMETHM, UTO TEOpPeMy 1

[DEFINE TH3 (CONSEQ (X) (TITHIIA #X) i
[SEARCH (LIOTIYTAM #X)])] . E

HeE3s PACCMATPHBATH KAK ONHCHIBAIONIYI0 BhICKasmBamme «mofiod
'lmnyraﬁ ecTh nTHIAY, JIeHCTBHTENBHO, €CIH TEOpeMa BRIBRIBAETCA MO
obpasny (IMTHLIA KEIIA), v e. Tpebyerca [okasarh, €TO Hema :
eCTh NTHIA, TO NpH COmOCTaBjienmm sToro ofpasma ¢ ofpasmoM Teo-
pesmsr mepemennas X moxywnr smavenme KEIMA. Ho s obpasne ¢yme-
mm SEARCH ofipamenme x mepemenmoif X sajamo ¢ mnpedmcos
«%», TIODTOMY NI CONOCTABIEHNE HTOT0 00pasNa © YTBEPIKACHIAME
Jammoe sHavenne IepeMenmoii X HrHOpHpYeTes, 1 TAKoMy 0OpAsIy.
COOTBETCTBYET JM000e yTBepHjienne U3 JIBYX WIEMEHTOB, NEpBELT M3
xoropeix — artom IOITYTAHM. Crnefioatensuo, TeopeMa He HPOBEPHET,
seagercst 1 Kema monmyraes, a mpoBepser AWIIL T0, eCTh an B 6ase
naEELIX poofmie Kakoe-nuOy/b yTBepiKjienne o Homyragx. JTa omaﬁm-,;.: )
obycionnena Tem, uto B ofpasne gymknus SEARCH nyecro ofpa-
menus K nepementoii X ¢ mpediikcoM ¢.», KOTOPEIX coxpammn OBE

#) Ipucsawsanne [SET X e] canraercs OKpHBAJNeHTHEIM NpH-
ceansannio [IS #X e], mostomy dymrnua SET ncerga WrEOpHpYeET
npesiiee cocropnme mepememnoir X, To e copaBefinBo M A BCEX
Apyrux (pymxmuii OpECBANBAHHS, 5
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anauenne KEIIA, yxasano oGpameume ¢ mpedmicom ¢w», mpH Ko-
TOpOM JIaNHOP 3HAYEHHC He OPHHUMAETCA BO BHUMAHHE.

DT0T NPHMEp IOKA3BIBAET, NTO €CHM AOKHO YUHTHIBATHCA (IIPO-
mioe» HepeMennoif, o ofpamarTecs K Heif CICyeT TONBKO © mpe-
Purcom «». Eeam ke «mpomuioe» mepeMeHHOlf Hac He MHTepecyeT m
MBI XOTHM JIaTh €il HOBOE 3HAYEHNE, HOBHIE CBASH Wil OTPAHNYCHNA,
roria 00pamaThea K IepeMeHHol Hajlo ¢ mpedErcoM €xh,

Teneps mer edopaymupyen TOUHBE MPaBIZA CONOCTABIEHNA JIBYX
T-00pasiios. LR ;

1. Ecam Bo BpeMs CONOCTABICHHH MeHSOTCS cocTosHme (3naveHIe,
cBH3H WIN OrpaHuYenye) Rakoii-nm0o mepeMenHoi, To oOA3aTexbio
samoMuBaeTca ofpaTHLil onepaTop, HasHaYenme KOTOPOro — BOCCTAHO-
BITH NPH HeyJade NpeiHee cOCTOAHNE DToH mepemenuoii. IMockounky
p T-ofipasnax HET CerMeHTHLIX DIEMEHTOB, MepBAaf IKe Heyfaua Tpm
conocTaBACHI 00pasios pefeT K HeyIaTHOMY HCXOIY BCEro CONOCTAR-
JIeHHS 3 BHLITOJHENNI0 BCEX OODPATHHIX OMEPATOPOB, MOABHBIIHXCA C
mauana conocraslenusi (1. e. K orMeHe Beex moboummx sddexton).

2. OGa comocTapasieMHIX ofpasna (mamoMmms, uto 910 L-cmmexm)
J0MGKHEBL UMETEH OJNHAKOBYK INHY, MHAYe COIOCTABICHIE HEYAAuHO,
IJTH COHCKE COMOCTABAAIOICA NOJIEMOHTHO: CHAYANA BHTONHACTCN
COMOCTARNEHHE MX NEPBHIX JICMEHTOB, BATEM — BTODHX HIEMEHTOB
un 1. 1. Toxsro ecim BCe BTH COMOCTABIEHHS YAAUHEL, YHAUHEIM Gymer
I COnocTaBICHAE OOPABIOE B ICIOM.

Mazee mepeuncJeHs BCO BOSMOHLIS CAYTAN CONMOCTABICHHA 9ilo-
MenToB T-obpasmos.

3. Egnu o7 13 COMOCTABNAEMBIX DJIEMEHTOB He BKNIOTAeT B cebm
IEPEMEHEHX JH60 CONEP/RET ~ePOMEHHEEG, KOTOPHE HMEIOT BHATE-
HHf, TO CONOCTABJICHHE JTHX DIEMEHTOB CBOAHTCA K CONOCTABICHHIO
ofpasia ¢ BHIpaemmeM. Hanpmnuep, npr smavesnm C y mepesenmoit
Y comocresnenme (A #X) e (A (B.Y)) SKBEBANGHTHO CONOCTARIE-
umo [IS (A «X) (A (B C))].

o :::.1 ﬁcg?g:::n:;:i ABYX #-TEePEeMEHHBIX Beerya yhaumo. Hag mo-
ePeMeHHEe ¢TePAIT) CBOH IPEIRHENE COCTOAHMEA
# ocraloTcs Gea sEAUCHHII, MOCH® Her0 MEKY HTHMH IePeMEHHEIMI

5. Comocrasnenme #X ¢ .Y ramwke ygawmo. Hax moGowmsit ad-
thexr mpesmee cocronmme mepemenmoir X «3abriBaercay; ecomm Y
IMeeT SHAMEHHE, TO OHO CTAHOBHTCA M JHAYCHHOM HOpeMeHHoi X *),
imave mexay X um Y ycranaBImBaeTcs CBA3b, NOITOMY HA IEDEMEH-
B0 X IepeHocATCH Orpammuenne i ¢BASH UepeMenHoi Y.

6. Ipw comocrasrenmm X ¢ .Y BOIMOKEH CIeIyiONEe CIyTams

— ecian o6e IepeMenHEIe MMEIOT SHAYEHHSA, TO OTH 3HATCHEA cpas-
HOBAOTCH: OHE PABHEI — yAa4ua, HE PABHEl — HEynaYa;

——;———__
pa ') ARAlOrmumOe WPABHAO fieCTBYeT W NPH CONOCTABACHNH 06-
43Ha ¢ BRIpaKeHHEM,
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—ecHn auavenHe NMEeT TONLKO Oja HepeMeHHad, ckaem Y,
TO NPOBEPACTCH, YAOMICTBOPACT JH OTO BHAYENHNE OrPANHYENHI0 Ha
Gynymee suauenne mepemenuoii X. Ecim He yaoBTeTBODAET, TO COM
craprenme X ¢ .Y meypaufio, mHAUE, KaK W B CIyYae OTCYTCTBHR
orpanmgennii ma X, comocTanienme yjauno, ® mepeMenpas X H Bee
CBASANHGIE ¢ HEl IepeMerHLe HOTyYalnT BHAYENHe mepeMennoil Y ¥*);
— ecnn mepemennbie X 1 Y He HMe1oT sHavenuil, To HpoBeps
fe HpOTHBOPEYAT IM JPYT APYTY OTPAHMYCHEA HA BTH HepeMOHHLIE
(ecam, KOoHeYHO, TAakoBEe ecTh)., Ecam MPOTHBOPETAT, TO COMOCTAB
HEe meyfagno, B HpOTHBHOM ciayuae CONOCTABIENHE Y/awNo, M npn_:
aroM Mey mepeMemunimu X B Y yCTaHaBINBaeTrcd CBA3k, a duepe-
ceveHmed WX MPEIKHNX orpaimiennii ¥¥) cTanoBnTCH HOBEIM OrpanAd
HEeM WA KUKAYI0 M3 DTHX HepeMeHHHX I, CJIeloBATENLHO, Ha BCA
CBASAHILIe ¢ HAMH HepeMeHHEe, 2
7. Conocrasienne =X co cuuckom (paty palp .. paty) yiauno,
eciam mepeMennas X He BXOJMT B BTOT cuHuCcOR ***). Kax naﬁ:mm'n_.
sdexrt npesnee cocrosnme mepemenmuoir X ¢saluipaercsny, W oma :
ocraerca Ges smavenns, mo ua ee Oyiymee smaTenme nnxnagmem-.
¢caefyiomee OrpANNICHNE: OHO JOIKHO Grrn L-cimcxoM W3 ke DIeMeH-
TOB, WA KA#/ILf 13 KOTOPHX HAKJIA[LIBACTCA OTpANNUCHNEe TAK, Kam
ecnu 0Ll BTOT DIEMERT, PACCMATpHBACMEIL Kak -mepeueanan, comn-
CTABIMNC ¢ COOTBETCTBYIOIIM 00pasnoM pat;. )
Hanpuuep, ecan nepemennas Z mMeer snauenme B, 7o num :

COK W3 YeTHLIPeX DIEMeHTOB, HepPBLIL M8 KOTOPHX — atoM A, BTOpOIl
atom B, Tpermii — npomsBOARHELI, HO COBNAAOMWEil ¢ GymymmuM g
wenmeM mepemennoit Y (oHa (TepAeT» CBOe TpeKHEe SHAUCHNE,
#ax BxonuT B ofpasen ¢ mpedHERCOM ¢xp), 4 UeTBEPTLIl ITEMEHT JI0
JKeH COBHAJATH ¢ TPETHHM JJIEMEHTOM (CBASH MEMRIY OTHMH 3IeMe)
TAMH YCTAHARINBAGTCA wuepes mepemermyioo Y, Kotopas BrOpoil p
BXOART ¢ HmpedmecoM «.», COXPAHAIONAM ee CBASH ¢ TPETHHM 8l
MCHTOM).

8. Comocrasienne X co comcroM (pat; paty .. paty) B TOM |
wae, KOrPJa TMepeMeHHAA X He WMEeT HN 3HAYEHHF, HH OTDAHNYEH
AE CBA3Cif, AanAJOrMVIO HpeALAYIEMY comocTamienum. Ecam ke
)iepenennoii X ecTh 3Hauenme, TO ML HMEEM CONOCTABIEOHE DE
senns (smavenns X) ¢ obpasnom. B ocraabuux cayvasx (npn;'_.i

*) AmanormyHOe WpaBEAO AeficTByeT W IpH ouuoc’rmam
pasna ¢ BEIPAKCHEEM,
#¥) Bagrne ¢mepeceveHmA MOAHO PACCMATPHBATE KAK BEITOI
HEe cONOCTABNENIA 06pPASHOB, MO KOTOPHM ORI YCTAHOBICHEL O
HAYEHNA HA HepeMeHnbie.
#*%) Haupnmep, comocrasnenme X ¢ (A (B =X)) neyna
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JA0BHM, WTO X He BXOMHT B COMCOK) JENACTCA HONBITKA HANO/KHTH
na X HOBOE orpanmueHne, RoTopoe (lﬁp[l3y("Tf'ﬂ 13 COmOCTAaRIAEMOro
¢ nepemennoit X ofpasna-coueka tax, Kak ommcano B 1, 7. Bean aro
He YA4eTCA CHedaTh, COMOCTARJIeHHEe CYNTACTCH HeyIavaTHBIM. B npo-
THBHOM CiIyuae ﬁcpercn ¢IepecedMennes aToro m TpesHero orpammye-
HIlil W OHO CTAHOBATCHA HOBEIM OTpanmuenmeM Ha Gyaymme 3HATEHMT
nepeMentoi- X i BeeX CBABAHHEIX € O MepeMeHHBIX,

5.5. [lomoannreannsie BO3MOKHOCTIT

Dynraua GOAL, Kax yie 65110 crasano, ais noc'rmlcémm nenei
HCOOALIYIOTCH HEAenbie TeopeMsl. OJIIAKO HEPESKO WETh MOMKET OBITh
aocTHTHYTA G0Jiee DPOCTHIM CHOCODOM — IPOCMOTPOM Gadkl MAHHMX
HaXOHIEHNeN YTBePHICHINA, COOTBETCTBYIOMEro oipasmy-memn. Ilo-
OTOMY HPH JOCTHACHIN 1IN CHAauala, KaK NPABINIO, 0CYIeCTRIAeTCN
HONCK B Oase AAHNbIX W JNIOIG BATEM, CCAN ATOT TONCK TEYCHeme,
BLBHBAIOTCA- TeOpeMbL. VIMEHHo Tax aeiicTayer Rl.'TDl]E‘-llIli_lig)y_J_iji_j_I}lﬂ

| GOAL; ./

[GOAL pat test? rec?], FSUBR.

3iech pal pommen GuTh T-00pasuoM MIN .-TEpeMEHN0il, sHATSmEEM
koTOpoit sminercs T-oGpasen. Apryment test— ranoll e, Kag u ¥
dymenun SEARCH (ea. § 4.4), a apryment rec — aro PEROMEN AL
Heiicrane Gymicmpm GOAL axkBRBALEHTHO BLITHCIOUTIO

[ALT [SEARCH pat tets?] [ACHIEVE pat rec?]]

(ecam nana USEl-peromengaiyis, 10 BMecTo dymmum SEARCH mos-
pasyMeBaeTes dynsmn SEARCH1).

“]'Jl‘,ll’lllﬂf)rl\ll‘l K NpHMEpy, 4To B Daze JAHABIX Fa0HCAHKI caeny-
HIme \'rﬂ[‘p:h,‘ll"lﬂlﬂ'

(PEGEHOK MATIIA)
(IEJIOBER TIETP)

'l UTO IMEETCA TeopeMa, COOTBOTCTBYIOHIAA BHICKAGLIBARNIO «io0oii
PEOCHOK ABIACTCH ENOBEKOMY:

(CONSEQ™{X) (UEJIOBEK »X)
[SEARCH (PEBEHOK .X)])

Torpa, kax mmuo, wernumoets QARTA CIEKTO PETH UCIOBCEY MOKHO_
A0Kazare jgeymMa cHocobaMu: AuDO uHaiitm B Daze JAHHX TAKOE
YTBepiienite, 160 BOCHONEIOBATHESN OTOI tTeopemoit. 11 eean zapa-
Hee wemapecTno, Rakoit omocod nofofiMeT, caedyer  MPHMOLETH
bynrmmoe ¢ OAL. HaupnMep, BeIMHCIERHE [GOAL (YEJOBEK IIETP)]
yememmno, rak wax B Gage JauHBIX ecTh yreepaiienne (UEJIOBEH
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IIETP). Yenemmo n suamciesne [GOAL (YEJIOBER MAIITA)]):
8eCh TAKMe CHAYANA IPOCMATPHBASTCA fasa JANHHIX, OMHAKO YTBODM-
pesma (YEJIOBEK MAIIIA) ram mer, mOATOMY BHIZBIBAGTCHA TEopeMa,
KOTOpas W MOKamkeT, wro Mama ABIAETCA TeI0BEKOM.

®yaxmus UNIQUE. Ilpn BEI30BE TeopeM IO ofpasny MOEHO WO-
macTs B Oeckomeumylo pexypemo. Hampmsep, 1o HEKOTOpOMY ofpasmy
P amosier GHTH Bssapa TeopeMa TH, KoTopas HenoCPefiCTBEHHO CaMa
WIN §epes BHIBBAHEEE €10 TeOpPeMbl OCYIeCTBIAET BH0B TEOPEM j;-'
no ofpasny P, m mpm 9T0M CHOBA. BHISHIBAGTCA TeOpeMa TH. -

Jlna GopuOnl ¢ TAKUME SATUKIHBAHNAME B ASLIK BCTPOEHA pyur-
mna UNIQUE, ofpamesie K KOTOPOi HMEeT CHeyIOTTE BIJ: 3

[UNIQUE]

9ra dyaxmus Bepabatmiaer Heycmex (c coobmemmen UNIQUE),
ecny HOCHAeNEWI T3 AKTHBELIX BEIBBIBAIOIINX ofpasnos me ABIACTCA
cymuRamEEENMG, Beam ke 9ot ofpasen ¢ymukamemy, To (ysKmEs ye- =
HeIIHo 3aKaHIHBAeT CBOW pabory co sumavenmnem T. :

Brigpiatomuii ofpasen ABNACTCH AKTHBHEIM, €C/IN DO HeMY BhI- 8
3BaHA TeopeMa, BEIHCIEHIE KOTOPOil B HACTOsINee BPeMs ellle HO
oxoEvweno. O6pasenm ne ABIACTCH (YHUKANBABIMS, €CHM CPEe/H JPYrax
‘ARTHBELIX 006pasnos ectdh Takoii, wro oba 9THX ofpasia HCHONL3YIOTCH
JUIA BEI30BA TEODEM OHOT0 W TOro ke THUA (IEIEBLIX, BATUCHIBAI- 8
X BIN BRMepKEBAOIEX) B ofa ofpasna pPaBOEl KAk CIHCKH IPE -
VCIOBHY, UTO B HEX BMECTO BCEX .-IIEPEMCHHBIX, MMEIOIIAX SHATCHNA,

W -TepeMeNHEIX IOCTABICHL HX 3HAYCHNA (#-NepeMeHIEe, A TARMKE |

~TepeMEnTHe, He MMEIONIHe SHAYCHMI, He 3aMeHoTcs). Hanpamep,
ecam mepemennan X mMmeer sHagenme A, a mepemeHHas Y He HMeer
smawenns, 10 o6pasmsr (ON X .Y) m (ON A .Y) cosnagyr Upm yka- -
saEEOM yclosum, 2 obpasmer (ON X .Y) m (ON B .Y) muu obpasmst
(ON =X .Y)'m (ON =«Z .Y) me cosnamyr. 25

PacoMOTpEM CHEAYIONHil IpIMep. IpemmoaoKmmM, 9710 nuamm__ﬁ'; ?
rouxn A, B n G, mpuieM ToIKa A coepumena ¢ toukoir B, a wouxa BS
coemEeHa ¢ Toukoit G, B rpefyerca OmpEieduTh, MOKEQ JIH monacib
ms A s C. u

Ecam yrpep:Kiense BHIA (PATH z y) osmagaer, 970 TOTKA
coeJlmEenA ¢ TOUKoil y, a YTBePIjienue Buia (REACHABLE z) 1o
T, WTO B TOWKY & MOKHO HONACTH M3 TOUKH A, TOT/Ia WCXOJHYIO
Tyauitio Hameil 3ajaYM MOFNO ONNCATL B Biae caemyiomeit 0
MAHNRIX:

(PATH A B) (PATH B A)
(PATH B'C) (PATH C B)
(REACHABLE A)

BricKasupBanme «n3 A MOMGHO HONACTh B Z» JIOKA3LIBACTCH
Hajo chnavana waittm HEKOTOPYI TOUKY ¥, COGJHHEHHYI C &, a
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nepemee

TEM JIORA3ATH €03 A MOMKHO HOUACTH B y». HTOMY CoOTRETETBYeT T4
Kaf TeopeMa:

[DEFINE TH (CONSEQ (X Y TACH/ i
- Q ( ) (REACHABLE #X)
[SEARCH (PATH .X #Y)]
[GOAL (REACHABLE .Y)])]
I[ene HAMCH 38890 3808€TCH B BIjle BRIPAIKCHIA
[GOAL (REACHABLE C)] '
PaccMOTPHM HPOTOKOM- BHITHCISRIES ATOro bl $
ye» 7: (REACHABLE C) T
reopema TH: X: — ¢
[UNIQUE] — yenex
[SEARCH (PATH C &Y)] — yomey, Y: — B
iyeas 2: (REACHABLE .Y) ke
Teopema TH: X:—B
[UNIQUE] — yenex
(%) [SEARCH (PATH B #Y)] — yemex, Y: — G
yeav 3: (REACHABLE .Y) i
Teopema TH: X:—C
[UNIQUE] — meycnex

OC'I'SIEOB]I!\'IL‘)‘I B DTOT MOMCHT BHIUHCAGHMIL I OTMETHAM cleaymiee
Tleppoe oOpamenme ® (ynrmum UNIQUE ycmemmo HOTOMY, 49TO n-
9TOT MOMENT HMEETCs JIIUb OfNH AKTHBHEIL BEBLIBaIONMIL ‘oﬁpaaen
Bo mropoit pas dymkums ramme yelemua, TOCKONBKY uocnennni‘;

ghisnpatonmii ofipasen (REACHABLE .Y) npu ssavemum B v

- 3 =
MenHOIm Y me copnragaer 6

C HEPBRIM 00DPAsTOM-TeARI0 :

Ho B rtpermit pas dymrsmus UNIQUE BIJ}JHGH:LIBI{ET(gf}‘::EEI;\E:I]{:IEi}I:
Tperea neak — (REACHABLE .Y) — npn aravenzm G nepen:ammii Y:
COBUAAACT ¢ TCPBOil ENBI0. JTOT HEYCHEX — CHTHAM 0 TOM, Y70 TAKAx
1;(;11. yie crapunace. Heyemex mnosspamaer IPOrpaMMy K‘ dyarmmn
SEARCH, ormewenmoit (%), woropas maiimer TeUepsb 1A mepeMeRHoH

Y OPYyTroe gHavenme — A AJIEHeIr e ene 6 L3 S { g
P k H Bi
: : 1 pit e BLITHCO YA

() [SEARCH (PATH B *Y)] —yemex, Y: = A

[GOAL (REACHABLE A)] — yenex
BEIXox ma TH
BuIxon ma TH
yemex

B aroy npnMepe dymegna UNIQ
(‘::“.‘Jyl::n :Tn;(c;{_\.,' ToTKaMu B n C,
Pl h-le;-'-1,:1[‘2“J[‘.Ui]-r:;T--“meh? uto ymrnus UNIQUE momer Bbi-
g Haﬂf!lmcp. noc.';o.-m';;ih KOTJIA SalDKANBARNA B [eiiCTBHTeTHOCTH

Jie; T HeJB MOReT COBIANATH C OfHON H3 mpeib-

nylﬂmll‘ HQ
Ay HO IJO{‘IE}B‘I(’HI T T —
/ & 5L OTH e s : ¥
121 MOry ﬁl}lTh B PagHEIX /CIIOBUAX

UE cmacra mac or Gecromevsix
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mpn pasupx Gasax jpanmpx. loaroMy cosmajenie ieneit eme HE
lllu]ia'iilﬂ'l‘ FALMKITHBATIA.

®ynrmnn CANDIDATES n APPLY. @ynxis CANDIDATES yixe
paceMaTpumagach (cM. § 4.4): OHa TPHMEHSETCA [ NOHCKA VTBepi-
Jenmii-RamEaron, 9y ke (QYFKOmIO MOIKHO HCHONBAOBATH W JLTA
HAXOEIeNIA TeopeM-KamAnaaTos. B Takom cayuae npi ofpamenmi

K meii: ‘
[CANDIDATES pat type], FSUBR L

B KauecTBe apryMmenta pat joizken ObiTh 3ajian T-o0pasen Wi .-e-
PeMennasn, 3HaTeninem woropoil asaserea T-ofpasew, a SHATLHIEM BTO-
OLiTh OH 13 caenyionmx aromos: CONSEQ, =

poro apryMenTa 00A3au
ANTEC mmn ERASING. D707 atoM yKashiBaeT, TeopeMbl Kakoro Thma. =
(1exepnie, 3aMMCHIBAOIIE JIIH BLIYEPKABAMIIINE) CHEJyRT HPOCMAT-
pusatsh jannoit gyarmm. Kag yie On0io ckasano B § 5.3, teopeMa |
ARIAeTCH KAWIMTATOM Ha BEBOB 10 odpadiy pal, ecim ee ofpasen
COOTBETCTBYCT ofpasity pat B NPENOAOKEHNH, YTO NEPEMEHILIM 00oHx }
00pPAsIos COOTBETCTBYIOT J100hie DIGMENTLH B APYIOM obpasile m 4TO
CIMCKOBBIM aJeMenTaM (¢ BOPXHEro YDOBI) COOTBETCTBYIOT aolbe

COMCKH TOIl MKe JUIHILL. ;
3navenmem Qynsunn CANDIDATES spanercs L-cnucok, cocTaB-
JIeAABAT M3 HMEH TeOpeM-KaniiaTos rpedyesMoro THIHa M COHCROB
cpoficts ATHY Teopes. Juauenne (QYUEIHH MOKET OBITh, HapPHMEp,
TAKIM: 4
(TH2 (CLASS 5) TH7 () y
TH1 (DIFFICULTY EASY CLASS 2)) o

C moMomBI0 CieaAyiomeil peTpoennoil (WK MOKNO BLIIBIBATE =
T(’.‘OPE‘,\[].I MO0 IMCHM
[APPLY pat th-name], FSUBR .

GwTs  T-ofpasmoM WA

[TepButit aprysment oroil (QYERINT AOTHeH
T-obpasen, a sHaueHUE

~TIepeMenHoji, sHaTeHeM KOTOPOil JBIIeTCH
BTOpOro aprymenta oomsan OblTh uiemsnduraTop — UMA  OjtHO it
reopes. DYHRIQH OCYIMECTHAACT BRIIOB aToil TeopeMmsl TO 0Opasmy
pat. Ecin BL30B TeOpeMbl b ycrenen LT CCaT YRasannoil Tmpexﬁ &
Boodme mer, Torja serumeaenne Qymrnum APPLY meyememmo (oma
we craput F-rouxy). Ecam e obpaseny TeopeMbl- COOTBETCTBYET 00~
pasmy pal § ee TENo VCHEIHO, TO Bhrumciesue (YHKIHN yCHEHo
§ e SHAveHHeM OGBABIAETCH 3HAYCHNE, BHPAGOTAHTOE TeOPEMOil.

Oyasnn CANDIDATES u APPLY mpemocTaBisioT NOAL3OBATETO

BOBMOKHOCTL TIO-CBOEMY OPTAHNS0BATL BRIZOB TEODEM, ecil ero
Y/0BIETBOPAET TOT, UTO BCTPOEH B ABBIK.

PepakTupoBanue pexomenjanmii, PeroMenjanus, xotopsie MO
soBaTeNs AAeT (PYUKIHAM, BHLI3BIBAIOIINM TEOPEMLl O ohpasiy, Mo
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GbiTh ONPEJEJeNbl KaK sapanee (npm manmeamum HPOrpaMaer)
'li‘-‘""’ﬁ;—?ﬁ;’“}?‘"’ TEPEJL BLI30BOM TeopeM (¢ moMompio FILTE'R.]:PI;:
MeHa . Ho noce toro wak pe £
HOCTE B MAMEHEHNH DeROMCNTammi, nocie mro‘ Kax m,,i? <
yike wnavancs. Hampumep, mosmer HOTPEtOBATHCH WAMEHT e
roMenjianum  (Craxem, ¢ USE na USE1) mim Ilr)p‘ﬂqm{”b THO pe-
.,_-p_\—(;!-;(m, JallPETHTH BHIOR pamnee PerRoOMEHIOBAHHOIL T[‘,I:J eM npocMoTpa
000pOT, PEROMEHOBATL HMOBYI0 Teopemy. Tak, Teopema I:m i
JelcTBHEe «Ill::iﬁlﬂTb HpeAMeT mpaBoif pykoily m ie c’y‘;om;i(‘-hmamﬂ]an
HOCTABICHHON LIRJH, MOKeT HCKIOYHTE W3 lmlrna‘ e:-:ﬂ it
HBIX “'i‘eopp.\l_v. OUHCLIBAIOIIYIO JleficTBHE 4HONHATE np-‘ B
Py KOii». s HpeaMer  Jenoif
s pepakTuposanms i i -
:l'fF;HEZIH:E‘ Ii‘:}:ﬁ:t:;} (‘I.ur.'l He [BRISEIBATNCE, HO MOFYT GhiTh gé?se:an{,‘:j
Ilm{msellf‘laillilll ‘nne e FOTOPOM MoHO oupene:mith, Karite pewem s
BOBMOIKHOCTE 3m|e1[;il':0“r L“u‘m paceiorpets; PUTREC, roropan gaer
(hymsstgren Dnﬁo';amr h. It]‘le‘&-\nmm PeroMenjauio va nosyio. Bee oarn
y s, m-;:sr.mammei"; T;’({;H\mm”mm.eﬁ Omumaiimedt  ofneraomeil
PEMBEI WO obpasiy.

DOynkgua GETPOSS: [{lETPl’).‘SSJ

Hanman dyrnms Haxopur Oammaimyio of
<l VIo obmemanomyio $yakmmo -
2 [.E‘HITC‘(::]I:-:IGE;E‘ CBI;:IS(IB TeopeM, u B KavecTee cBOern 3“3‘]:??1[:1{:{
o iy u‘crm BOBMOIRHOCTEl!, 7. e. cnmcok mMem reo-
' i rm[;m; OpBIe [OKa eme He BRISHIBANICH (B atoM crnmexne
e ;bm. -Buq:.fc.rmmmﬁ‘i‘cs B JamHblii Mosment). Ecam 1-.;-
i yuf\rweu spigerea dymkuaa APPLY, 1o nﬁ:ﬁae

¢ (). Eean CPeN  ofheMaoTIIn: byt wer HH :;;“

HOIf, 4T0 BE3E T T T
BACT TEOpeMEr Heycmex ¢ coolumge
nuenm GETPOSS p : TO BHIpabaTLIBaeTcs meycne ¢ 3

. Dynkous GETREC: [GETREC].

912 dynkima ramke HAXOMHT O &

BHISBEIBa KONy ! G RO o6TeMmonTy®

TeRyIyIo Sci:;o;;zr:l(:’:; S IATE R sauec CHOGF:)I[ yallafe}:;; 11:2:
MOHTa T, "Wr}p,,.r@ iﬁ qo (’a _HE" HET TEX BJIeMEHTOB HCXO/IHOIL PeKo-
sty .." _:A\P uu.-|“u PACCMOTPEHEL, HO €CTh AJieMenHT pac-
hyurimei ﬂlm}]t‘l'[‘_;; : ].: TOATHI nmn{e.m}. Ecan  raxoit 6.rnmca‘ﬁ-meii
0 aHavenygy Sk &'llfilum APPLY, 10 GETREC B _KAUECTHE CBO@-
Bean epegy nﬁu:mmu:;lﬂtTmb}uuSmp—mm BRISBAHHOI  Teopemir.
TEOpeLy, TO H].l[lar}ilTﬁst;lL‘T((I‘Jf]r H::»I;(;te};nc ‘z'j)l:t;:‘ “GT"PL(J; s an g

0 HicHneM GETREC,

Oy
YuRuus PUTREC: [PUTREC [], SUBR.
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Opagetmes L apryMenTa oToi dyrRImnn JI0iAen fiprrh chitcon, npeis
CTapIgoOmuil coG0il PeROMEH/IAINI0, HANNNADIYLCE € USE, USE4 *
i TRY. @ynsuns PUTREC Haxoint GonEaiiny®  00HeMITONIYI0. S
()yHKIIIO, BLIBEIBAIOMYIO TEODOMEL, I 3AMONIALT 0O TORYI(YIO peKoMeH-
samnio #a mosylo — na L, Hak TONBKO 3aROMUHTCH BRITHCACHIe TE0-
peMpl, B KOTOpPOIl HPOH3OHLIO oGpameme ® PUTREC, 7ax cpady =
7K@ BCTYNHT B CHIY 9Ta HOBAA PeROMEH LA, Obparnnil  ome-
paTtop  (hymunms PUTREC me sanomirgaer. L 3HagcEme — CHH=S

cor L.

Feau Ommwaiime SARIACTCH

it qymicnmeii, PLIALIBAOIIEIL TEOPEMEL,
hymrnEA APPLY iy cofm cpejit 00BeMIOnIHK Qyrxnmi HET TAKEX, =
[{0TOpLIE BEIBBIBAIOT TEOPEMLT, TOTIA gyrruma PUTREG prupataTiBaer =
jieyCIex, CRASbIBAs ¢ HHM cootmense PUTREC.

Onepanuu paj CHACKAMI cnoiiers Teopen, D sawmonenue pacs
l'h(OTl)llM BCTpﬂi'lllil:Il’. (I'IYI!KIIJIH, ¢ TOMOIILIO i{(l'l'!l[lhlf: MOAHO anad

JUPOBATL W HGMENATE CIHICKI CROICTE TEOPEM.
dyuipia GETI:  [GETH th-name ind?], SUBR.

Ora Qynkima  leficTByer AHANOrIIHO Ppymcupn GET (em. § 1.147)
{0 110 OTHOIIEHNI0 K CINCKY CHOMCTB TEOPEMSI, HMA KoTOpoil Bajaer- -
cn apryMenToM (h-name. TaruM ofpason, Gynkmus GETH BLIJIAET
B RAYeCTRe CROEr0 BHAYCHWA BECh CIHCOR cuoiicT8 9TOH TEOPEMEL, =
SHATenHe TOARKO ORHOTO CBOM-"

¢CaE apryMent ind me 3ajai, anto d
CTBA — TOL'0, HAZBAlNE KOTOPOrO ONMpEAENseT ApryMent ind. Ecum 3
HYAHOH TeopeMul  HET, prIpafaTLBaeICA HEYCHex C c-oaﬁmem-l_t-_.
GETH. : -

Oymruna PUTIH: [PUTH th-name ind v], SUBR. ¥ o
apanormuman Qynxmm PUT (oM. § 1.17), saMm
[feT B CITNCKE CBOMCTB TEOPEMBI, MM KOTOPOil VKARAHO APTyMEHTO
th=name, Tpe/KOee 3HAUEHHE cpoilcTsa © HA3BATHEM IND wna HOBOE
apaderme V. OmORpeMeNHO BANOMIEALTCA ofpaTaiiil 0NEpaTOP,
AHAUEHME KOTOPOTO — BOCCTANOBATL NPH HEyCHExe ppeitAce  BHAN
" mume aroro cpoiicrpa. Mo VEA3AHHON TEOpeMEl HeT, BRIpabaTHIBAGTE
HEYCHEX ¢ CooDmeHIeM PUTH.

®yrmua PPUTH: [PPUTH th-name ind v], SUBR.
UTH, no ofGpaTHil

Jlannag (QymRIEL,

Dra (ymrima AeHcTByeT AHAIOTHIHO dyanmma P
orepaTop He 3alOMMHAET.

5.6. Ilpumeps MCHOAL3OBANNA HENEBHIX TeOpeM

[Lromep, Kagk ® Mool JPYTOil HASHIK MPOrpaMMUPOBaHHA, T
auen A 2amiCH PaspaGoTAHHEIX HEJOBEXOM JIrOPHTMOB p

asn
B 10 ke BpeMs HA ILIOHEDE MOJKHO MPOTPaMMIUpO]

HuA safiad.
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[yTeM ONACAHNA TOTO, K0 WMEETCA # 9T0 HANO TMOIYHHTSH, Gea
ABHOT0 VKASAHES TOTO, KAK OTO MOMHO HOIYIuTh OTRETCTBEHHOCTH
sa HOHCK pemIeHI ONMCAHHOH 8ajaYl BO3IAATAETCA IPH BTOM Ha
JeyKTHBREI MexammaMm ssnka. B mpepeiymux maparpadax yime
BOTPEYANNCH OTeNbHEIG NpHMepH paloTil 9TOr0 MeXAHWAMA W HC-
HMOJB30BAHNA IEIEBRIX TEOpeM IPH omHcann® 3ajad. B mammom mapa-
rpade BTH e acmerTsl Oyayr paccmorpemst Gomee pfeTANBHO.

Kax yie OhIO CKA3AHO, OCHOBHOE HASHATEHHE HENeBBIX TeOpeM —
OUHCHBATE DICMEHTAPHEIe CPENCTBA JOCTIIKEHNA Ielelf, m3 KOTOPHIL
(cpepeTs) ¥ JowEmO OEiTh cocramueno pememme sagawi. OGpasei
kaskoit TAKOE TeopeMul OGBIYHO ONMCHLIBAET TY Iedb, KOTODOR MO~
HO OCTHYb ¢ MOMOIIEI0 TEODEMEl, & ¢ Tejo — AelCTBHA, KOTOpHIC
citejiyer MPENPUHATE, JUISL TOTO 4TOOBL  MOJKHO OBUI0 CYHTATH OTY
nesn pocrirEyroil. Jeficteia aMoryT GBiTh CaMbiMu pasHOooOpasmEIN:L
HO l'lﬁhl'jl!]ﬂ OHR ChAeiyiiHe: JTHG(] IDOKA3RIBACTCH, MTO IEeJdb ABIAGTCH
caencreneM 3 (AaKTOB, OMHCANHEIX B ‘Texymeir Gaze JAHHBX, JIHOO
ocymecTsaaeTesa  (JlomyeTHMuIM ofpasoM) Taxoe maMeHenme Gaow
naEHLX, wroOnl B HOBOIT 0aze HAHEHIX HeAh OKAZaTAch JAOCTHAFHYTOI.
B mepsoM “my*l-ae TEOPEeMEl  OTBEYAIOT HA BOTPOCH THOA (BEPHO I
uTO JIANHBIT TPEMeT HAXOMNTCH B JIAHHOM MecTe», a BO BTOPOM c.ny:
Hae TEOPEMbl Y/IOBICTROPAIOT TpefoBamuA THOA ¢CIETATL TAK, 9TOTHI
JaHHGIT TpPeJMeT okasaica B NampmoM Mecte»., ITepBrie TeopeMul HpH-
MEHATOTCR AN OUMCANNA JTOTHIeCKHX JaKOHmOMepHOcTedl (IpaBHA BEI-
BOJa, CROMCTR MCHONBIYeMHIX nonaThit, cpAseil Memay HEME H T. IL)
Toii 3ajauM, PEIIENNC KOTOPOIl JIOIUKHA HANTH INIBHEDCKas IPOTpaN-
mt. 4 BTOPHE TCOPCMEI HCHIONB3YIOTCH VIS ONHCAHUS omepan@il n
), siopd maipEmon HmeRe sk ma T

Pacemorprm e : i
e o(’:unlt .IIpHMepr onpejieenas M HCHONL30BAHNA INENeBBIX

2] X YKa3aHHLIX THIOB.

Jlormteckne mpasuia of6bTHO BAMUCLIBAIOTCA B BHe ecam A,.
10 By. D10 MORHO WHOTEPUPETHPOBATH CICAYIOMUM o0pasoM: ecm:
Im\:go noraszars HeTHHHOCTR B, To cdefiyer MoKazaTh WCTHHHEOCTE A.
l:::i.og:!a: E:i'nepa'mnnan TPAKTOBKA TIPABHI M JICKAT B OCHOBE OMECA-
o Tn.npemﬂ-,warl:::::‘c{::::.ux :reo'pem: caejiersre B srmocwres B ofpa-
i Teu;,e“m_[ panocpuika  (moam npepnmoceinkm) A odopaasmoresn
-‘T"1‘Illiiﬂ?i?,‘-r;mﬁ{n:m TPANBNTHBHOCTH OTHOIICHHEA ¢MEHbLITE® &

1IN BANMHCHIBAGTCH TaK:

less(z, y) A less(y, z) > less(z, z). b

Hymuan n

s fﬂ"‘.[\n nac MHTEPHPeTANNA: ecH® HAN0 NOKA3ATH, TO £ MeNbh-

nec“;o o A 9TOrO cnefyer HaliTH Kakoi-EnOyIs ¥, 0 KOTOPOM u3-
1 1T0 = MeHbIIe ero, H saTeMm CAByeT A0KA3ZATH, UTO y MEHBIIE 3.
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Dot HHTEPHPeTANH COOTBETCTBYET CAEAYImAan Iefdesag Teopeia;

[DEFINE TRANS (CONSEQ (X Y Z) (LESS #X »7)
[SEARCH (LESS X Y)]
[GOAL (LESS .Y .Z)])]

9Ty TeopeMy MOMHO MCHOJL30BATE JUIA JIOKasaTelbeTsa (axToRm
00 OTHONIEHWN ¢MEHBIIE», KOTOPHIC ARHO HE VKasaHn B Oase maH-

HBIX, HO KOTOpLe JOTHYeCKH CJAeAYIOT W3 3anicaHHbX TaMm (paxTos, p
Myers w npumepy, Oasa JaHEBX OHZAQ 3anoiHena B peayibtare .

BLIMHCIGITH A
[DATA (LESS A B) (LESS A 20) (LESS B C)
(LESS C 53)]
Eeanm Mbi X0THM OpOBEPHTE, «BEpHO I, wT0 A MembIme 53, TOra
JAOCTATOMHO BLIMHCIHTE BHIPAKeHHEe
[GOAL (LESS A 53)]

Orper Ha MOCTABACHHLIL Bonpoc OyaeT Haiiien aBTOMATHYECKH (¢an, '_'
€CIH BRIYUC/ACHIE DTON0 BEIPA/KENHA YCHOMIHO, W «UeTH, ecan oHo |

Heycnemno). B namem ciayyae mMOMCK OTBETA OCYHICCTBIACTCHA CHedy-
1omum ofpasom (mamomums, wro gymnkmuas GOAL — aro ROMOHHANIH
$yusuuii SEARCH n ACHIEVE):

[GOAL (LESS A 53)]
[SEARCH (LESS A 53)] — meycnex
[ACHIEVE (LESS A 53)]
Teopema TRANS: X: = A, Z: =53
[SEARCH (LESS A #Y)] — yenex, Y: — B
[GOAL (LESS B 53)]
[SEARCH (LESS B 53)] — neyenex
[ACHIEVE (LESS B 53)]
Teopema TRANS: X: =B, Z: =53
[SEARCH (LESS B #Y)] — yenex,
Y:=C
[GOAL (LESS G 53)]
[SEARCH (LESS C 53)] — yenex
Beixof n3 TRANS
Beixon 3 TRANS
venex

3iecy A AoKasaTeNABCTBA A  MeHBIIe 23 Onuo waiigeno
Kotopoe Gombmme A, a sarem Obuia TOCTARIEHA Tenh A0KA3aTh,
B mennme 53. Jua otoro me Owno wmaiigeno C, xotopoe Goanime
a saTeM 0bl1a MOCTABNCHA Teah  J0KA3aTh, uT0 «C Membime 5
Hocnenmee suickaswuBamme NOKA3BIBACTCH HENOCPE/ICTReHHO — HaX:
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. CHasmBanng.

JeHHEM COOTBETCTBYIONIEro YTBeP/RIeHUA B 0ase jampnx. Takud
06pasoM, Ont1a Haiiena nemouyka A < B < C == 53, KOTOpasA N JoKa-
3LIBAET HCXOMHOE BHICKASLIBANNE,

Teopemy TRANS moikuo memomesoBars Ttamwike W I  moicka
00LEKTOD, CBABAHELIX OTHONMICHIEM (MEHBIIEH, NPIYeM TaKHY 00BeK-
TOB, 0 KOTOPLIX B ase TauukIX He CKA3aNmO SBHO, YTO OJMH MOHLIIE
apyroro. Hanpusep, upn ssraucienim

[ACHIEVE (LESS P 53)]

aTa TEOPEMA MOIKET UPHUCBOMTH nepemenHoil P smavenmwe B, 1. e. ma
sanpoc «uaiity o0beKT, Membiumii 53» oma jpacr orser B:
[ACHIEVE (LESS #P 53)]
reopesa TRANS: X ¢
(%) [SEARCH{ :
X:=C (P:=C}. Y:=53
[GOAL (LESS 53 53)]
[SEARCH (LESS 53 53)] — neycnex
[ACHIEVE (LESS 53 53)]
Teopema TRANS: X: — 53, 7: — 53
[SEARCH (LESS 53 *Y)] — meycnex

seiBaercst ¢ P, Z: = 53

Xi=B (P:=8), Y:=C
[GOAL (LESS C 53)]
[SEARCH (LESS G 53)] — yemex
Brixog 1z TRANS
yenex

(3necs MERy UYNKTHPHBIME JTHHNAMH HOKAZaHA Heycnemnan BeTRE
BEIMTHCIEHNA.)

Teopema TRANS — npumep onmeanus $MHCTOY JOTHYCCKOTO BEI-

Ho » musnepermx TeOPeMax MO0 NPHMEHATL 0 HeJxo-
UHuecKue  geiieTrag MPOBEPKI, MOKHO HCHONB3OBATE HE TONBLRO
OPHKA3El THIA ¢HAHTH 9T0-TOM HIn ¢

. AOKA34Th YTO-TO», HO W JTOOBIE
Apyrue HPOUETYPLI A3LIKA, Hanpuyep, mas JOKA3ATONBCTRA 42 MeHb-
me z»  MommEo

BOCHOILIOBATLCA W apn *THYECRHA it
el N pudueriracckmm  pynrmmmnr,
II)E["I;\T.E LESS (CONSEQ (X Z) (LESS =X #2)
[UNFALSE [AND [NUM X] [NUM .Z] :
[LT X Z]]1)]

e sl 3 u

o \Idrh,lau Ha Teopem TRANS n LESS npejnaraeT CBoil coocod

BITJII\‘IMTI‘:‘""“ OHOH W Toii JKe mexm u UPUMEHEMA HPH CBOMX yeio0-
== LAk, Teopema LESS pge CMOKeT nokasats (20 menbure C», no
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nerko joxasupaer «20 mempme 53», TOTAA Kak TeopeMa TRANS Be
CYMEET [OKa3aTh MOCHEJHEE BHICKASHBAHNE HPH mmejomeiica Gase

JAHHBIX.

Caefiyer OTMETHTH, UTO OTH TEOPEMLl He BIOIHe PABHOICHHEEL

Ecan ¢ momomsio Teopemur TRANS M0&HO BaX0IHTH O0BEKTH], CBA-
sanEbie OTHOMENHEM ¢MeHbme», To Teopema LESS pus 9rtoro me
npucnocobaena, Ona onpejenera Tak, WI0 HPH BLI3OBE, cRaKeM, MO
oGpasmy (LESS =P 53) oma pacr ommbry, NoCKoNbRY (HyHERIHS
NUM HeBLITIOTHEMA HPH HEOTFpe/ieleHHOM BHAMETIN CBOCTO apryMeH-

4. Y1 ecii BOIMOMHEL BHBOBHI TEOPeM IO TaxuM 00pasma, To cle-

jyer im0 HIMEHHTH OHpPefieleniue TeopeMsl LESS, anGo saupernts

¢ HOMONIBI0 PeKOMEHJANNIl ee BHIOB, HAUPUMEP, TAI:

[ACHIEVE (LESS'«P 53) (USE [NON LESS])]

Temeph PACCMOTPHM IIEEBHIE TEOPEMEI, KOTOPHIE [l MOCTIIKOHNA

nens maMmensor Gasy panupix. Taxme TEOpeMSI, Kak yiie OTMEYANOCH,

HCIOMBAYIOTCA [N ONHCAHHS TeX ONEepaIii, KOTOpke MOKHO npEMe-

JSTH B BRJAYE, PEIAeMOil MIDHePCKofi IpOorpamMmoii. ITH onepamnum
OUBIYHO IPESICTABTAIOTCS CACAYIONIM OGDA3OM: eCHH Y/OBIETBODEHEI

IPeAOCERE A, TOTAA MOITHO BLIIOIIHTE neiicTeue D, moaysas B
pesyaprate R. Hak m pampme, Hac RATepecyer MMIepaTAbIan TpaK-
roBKa: ecnm Tpebyercs moxyunth R, TOrma Hajo CAenaTh Tak, 1005
GulE YAOBNETBOPEHE! UPEANOCLLIKN A, 8 8aTeM Yike HY/KHO BLIIOM-
nuTh feficrene D. ViMenno oTa TPAKTOBKA W JERHT B OCHOBE IDei-
C¢TABIENNA ONepanuii B BHfl¢ IJIBHEPCKHX TEOpeM: PE3yanTaT R BBI-
HOCHTCA B 00pAsSen] TeopeMbl, a HpPWKAakl «yA0BIETBOPUTE IPEHO-
cLpikx Ay o ¢pumoOAENTE feiicTeue Dy  oQopMIATCA Kak Teno
TCOPEMbI, : ;

Ho wto 8Aeck MOMHMAETCA TIOJ CHOBAMHE (BHITONHHTH neficTBuey?

JleiicTBHe — 9T0 HOKOTODO® MaMeHEHHEe peansnoit ofcramenkn, ITo-
CKONbKY B MADHEPCKMX HPOrpaMMax o0CTAHOBKA ONMNCHIBAETCST B BHIS
Ga3sl JAHHBIE, TO N3MEHEHNE O00CTAMOBKN MMHTHDYETCHA HAMEHEHHEM
Gaapr manunix. TeM CAMEIM 10} ¢BLIIONHeHEEM JAeHCTBHI» WOAPA3YME-

BAGTCA COOTBETCTBYWOIIEE HaMeHemHe fassl TAEBEX, & HMEHHO: BbI-

YepHUBAHHAES YTJJBP?K}IEBI{ﬁ, OOHCHEBAIOITHX @BKTH, KOTOpLIe IIOCHIe

BLITONHEHNA JeHCTBHSA CTANH JOKEBIMHE, ¥ BaNHCH HOBHIX YTBEp/RAe-

i, KOTOpPEE OMHCEIBAIOT q}ﬂl{’l‘b], CTABIINEG HCTHHHBIMIL,

PaccMorpmM, mampmsep, fAeiicTsus pofiora <¢mepemecTm HEKOTO-

poril IOpeJMeT M3 OJHOrO MecTa B JPYroe» mu «mepeiiTH 13 OJIHOTO
MecTa B IpyTOEH. 1

ByieM mpejmoxararh, 9To pofor Momer NepeHoCHTh TONLRO HATIH- :
KA H 9TO OH MOMKeT OeCHpeNATCTBeNNO NepexOofnTh M HepeHOCHTE

so6ee KN §3 JHoboit TourH B MOy apyryo. Bynem rakme
CUNTATH, UTO B 0ase JAHHBIX MMEIOTCH CJeyIIHe YTBepP:KAeHHA:
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(ATR z) — pofot HAYORUTCA HA OOAY B TOUKE X3
(AT th z) — TPEMET th naxoIuTea Na HoAy B TOYKE I
(BOX b) — b ABAAeTCA AIEKOM.
1pir 5THX TPEIMOTOKEHISIX (IePEHOC HpejMera TH ua rousm X
p TOURY Y» MOKHO OHHCATE B BUJE TaRoIl IENEBOH TEOPeMBI:

[DEFINE HECTH (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 (HEPEHECTH .TH 13 X B .Y)1)]

Ofipaser dToll TCOPEMLI ONHCHBAST 0CHOBHOM peayasTar AclicTBms
«nepenectiy — npexmer TH ormskercs B touke Y (ecrs m moGowmsrk
Pe3yALTAT: B DTOI JKe TOUKE OKAIKETCH 0 pobor).

Jlanmoe JciicTBHe HMMeeT ABe npexnmoceykn. Ilepryo #3 HEX —
TH nommen OuTh AMEKROM — Hpopepger dynxmua SEARCH, ¢ obpa-
menna K KOTopoil Hauunaercs Texo teopemsl. Bropas npeamocsiika —
potoT MOMGKEeH OKAsaTLCA B 1Ol JKe TouKe, UTO M AMK (TONLKO TOTNA
pofor Mo#ier Havarh nepenoc). Teopema ompefieqsner, B Kawofi ToTKe
X ceiluac HAXOIHTCA HINUE, W CTABAT [edb CEJaTh TakK, 97008 CTAIO
HCTHHHBIM YTBeD:KIenne o ToM, 910 pofor maxomurces B Touxe X *),
,-'{nm-uu“h OTOH Hetn MOFHO © HOMOMIBIO Kagoi-iubo TeopeMmul, OIHCKH-
palon(eil nepeasmienne pobora. Hakas uMenno ua anx Gyjper HCHONE-
30BaHA, MLl Te dHaeM, Ja 9TO W He mnaxo maM sHarh. Opmako mam
11:;;;0('1_1-0 zapanee, 9TO JAOCTATOMHO HANTH JNOIL OJNE Coocol Tojxo-
lla padoTa K AOMIRY 1 9T0 B CAy%de DOCAeAYIONIEro meyecrexa dynr-
g GOAL me pomkHa Bo3oSHOBIATH ©BOW pafory. IMemno 910 MEX
i yEasaam ¢ momorneio USE{-pexomennamumi.

Ecuan ypanocs YIOBIETBODHTHL 0Ge DPEAMOCHUIKH, TO jalee Teo-
]"L‘,\I’Fl $BLITONTACTY CaM0 }I!’!]“IGTBH‘[' nepepoca Hl_LlHH&:‘DHa BEIMEPHABAET
na Dassl JaHHEBIX YTBEPIKIEHHA O TOM, 9TO AINE B pofoT HAXOJATCA B
rouke X, 7 3aUACHIBACT YTBEP:KJIEHIA O TOM, 4T0 OHH TEUEPh pacmo-
Jlodens! B Touke Y.

B womue meopemsr sanncano obpamenue ® (hyuxnna PLANNING,
KoTOpas Oyer paccMoTpeHa YyTh noaske. IloKa e MOMKHO CUNTATH,
UTO OHa felicTBYéT Kak MyCToll OIepaTop.

e RS

A t"l‘JlrI'll:l:“:“Tqu ‘ITI.T. B TEOpEMaX- DACCMATDHBAGMOTO TATIA CHEAYET

Sl ..[.... _NpOBEPATE, BRITOIHERH JH NPeANOCHIIKN, CROXLKO Tpe-

e ‘Il]:“f“'i‘!l niu_:?,! OHW CTann DHINOAHennEMA. Heaw, maupumep, B Teope-

S rh\_“i'_; ,;%mmm, obpamenne ® ymasnun GOAL Ha obpamenne

e & :Ilﬂn‘ 5 AR('.‘,I-L T. €. Fia MPOBEPKY, HAXOUTCA AW PobOT B TOU-

ol P-(,Il{t OKasReTCH, 4TO poﬁ_pra HET B BTOH TOTKe, TO TeopeMma
I'Jla He cMo#ieT JOCTHTL CROBM Iean,
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JleiicTeue ¢mepememenue pofota ua roukm X B roury Y» ommu~ 4
BAOTCA CJACIYIOIEil TeopeMoii: :

[DEFINE HJTH (CONSEQ (X Y) (ATR #Y)
[GOAL (ATR #X) (USE1 [NON W{TH])]
[ERASE (ATR X)]

[ASSERT (ATR .Y)]
[PLANNING (WTH 13 X B .Y)])]

OGpa3en; TeOpeMBl YKA3BIBALT, 4TO B PE3Y/LTATE BLITOJHCHWA Teo-
pemsl pofior okamercs B Touke Y. Ipeanocwiakoii onmcsipaeMoro jgeii-
CTBHA MABJIAETCA TO, 4T0 poloT HAXOMMTICA B Karoii-inbo Ttouke X

Ha mony. Ecam om pe wa rony (a, manpmMep, Ha #AMiHKe), Torja b

dyaxmua GOAL rpefyer caerars Tak, 4ro0kl OH OKA3aqcA ua molay:

TP 9TOM MOMRET DITH npiuMeHeHa JIIOéaH DOOXoIAIan ‘I‘{‘Opl.‘)d’ﬂ, "o
He cama rteopema HJITIH. Cobcrsenno sie meiicTene nepexojla MMHETH-
pyeTcAa BuIMEPRUBAHNEM YTBepikjenua o ToM, uto pobor B X, W sa-
THCLIO YTBEPMKACHUA O TOM, uTo polor B Y. R
_I’accaw'rpn.u. KaK I'.J}-',"l.\"l' HCOOJIBIOBATRLCH Oﬁt‘- 4T TeopeMbsl B 3d-

maue, B KoTOPoit Tpebyercs nomectiTs suwkn BOX{ n BOX2 B wa-

RYIO-HHOYIb OJIHY TOUKY, eC/lH B MCXOJIHOIl CHTyaiunn poboT HAXOATIICH
ua moay B rouke P, smmk BOX{ —p touke , a sammx BOX2 —

Touke R. 3

Baza pamunix, omucusanoman HCXOAHYIO CHTYAIMIO, 3a/laeTCA Tak:
lr

[DATA (ATR P) (BOX BOX1) (AT BOX1 Q) 7.
(BOX BOX2) (AT BOX2 R)] ‘3

a TeJdb 3ajaun BR,IJ.RE'IE‘{‘-}I BLIDAKCHIEeM

[PROG (H) [GOAL (AT BOX{ =H)] M

[GOAL (AT BOX2 .H)]]

Berunciienie 97010 BEPAKOHIS OCYIECTBIAGTCA CIeYIONHM oﬁ- ;
pasomM:

[GOAL (AT BOX1 «H)] X
[SEARCH (AT BOX{ #H)] — yemex, H:=Q e

yemex B
[GOAL (AT BOX2 Q)] i
[SEARCH (AT BOX2 Q)] — meycmex ' 4

[ACHIEVE (AT BOX2 Q)]
1eopesa HECTH: — TH: — BOX2, Y: — Q
[SEARCH (BOX BOX2)] — yemex
[SEARCH1 (AT BOX2 #X)] — venex, X: — R
[GOAL (ATR R)]
[SEARCH (ATR R)] — neyecmex
[ACHIEVE (ATR R)]
reopema HJITH: Y:=R
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[GOAL (ATR «X)]
[SEARCH (ATR #X)] — yenex, X: =P
[ERASE (ATR P)]
[ASSERT (ATR R)]
Bhixo 1 MJITH
[ERASE (AT BOX2 R)]
[ERASE (ATR R)]
[ASSERT (AT BOX2 Q)]
[ASSERT (ATR Q)]
peixojl 3 HECTH
yemex

}mepr_‘.ii‘m m P s Ry

«neperectn BOXZ na R 5 Q»

TaxnM 00pasoM, Osuta BHOpana TOYKA Q, rae yme HAXOANICH
amk BOX1, nocie wero pobor nojomen k smuky BOX2 n nepemec
ero B TOUKRY (). B ator MoMenT Gasza jlanupix craja TAROIL;

(ATR Q) (BOX BOX2) (AT BOX2 Q)
(BOX BOXf) (AT BOX1 Q),

§. £. OHA ONICHIBAET CHTYAIMIO, B KOTOPOIl 1eib 3a/aui ZOCTHIHYTA.

[} sajasax o poborax wuacto TpedyeTcs He BBITOAHERie, a Iua-
NHPOBAHIE AEIHCTBINH podoTa: HEODXOHMO BLIATH CHHCOK JLeCTBI,
RLITIOANCHIIe KOTOPHX NPHBEALT K MOCTABICHHON IEIH, HO CaMil 3TN
JeHCTBIS He JIOMKHEL OBITH BHINOIHENE, M TOTOMY JIOMKHO Ouith
COXPAHEN0 HCXONIOe cOcTommNe (ashl JAHHLIX, JLOBUTBCA ITOTO MOFRHO
¢ TIOMOIIBIO TEX K CAMLIX TEOpeM, UTO NCHodh3yoresd s BLIIOJI-
Helng JelicTBHI, Ho OpE aToM HeoDXOAHMBI HEKOTOPLIEe HaMeHEeHHA

Bo-mepseix, gus Toro urofbi 3aMOMHHATH, KaKHe TEOPEMBl, IpH
KaKHX [apaMeTpax W B KAKOM HOPAJIKe BhRIBLIBAINCH, MOJKIO0 BBRECTH
KOHCTAHTY, cKaykeM, PLAN ¢ mauaisieiM spavenmeM (), B KoTopyo
wazian mpopaloTasimasn TeopeMa Gyjler aasocurTh unopManuo o cede.
Hymenso Ttaxoe waMeHeHHe 3HAYeHHf ROHCTAHTLI 11 OCyHiecTBIAET
«pynsnma PLANNING:

[DEFINE PLANNING (LAMBDA (INF)
[CSET PLAN (I:PLAN .INF)])]

B ionme woHIOB 3HAYEHAEM ATOH KOHCTAHTH ORAMKETCH HepeveHb
neitetenit pobora, KOTOpHle OBLIH BHINOJNHEHBI pajl ROCTIKEHIA TO-
cTapiennoil mean. B mamem mpEMepe ¢ IepeHoCOM AIUKOB 3Hade-
HHeM KoncranTii PLAN OyjeT caepyiomuii CIHcoxR:

((MATH 13 P B R) (IEPEHECTH BOX2 I3 R B Q))

Bo-BToprix, moexe Toro Kax IeNh JOCTATHYTA ¥ IiaH AeicTRuil
podota maiijen, HeoOXO[IMO VHIMTOKNTD BOE NPON3BEIeHHBIE N3Me-
HEHHA B.Gase ganupx, [las 9T0r0 MOMKHO BOCHOAL30BATRCH (yHKIMIe
TEMP mwan TPROG (cm. § 3.6), Koropas mepej saBepIIeHEeM CBOei
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patorst oTMmemser Bce noGoumsie addexTsr «BHyTpHy ceGa Takmm

-

oGpasom, ecau Gbt B Hameil sajave TpeGoBaxoch CIIAHMpOBATH, 4 HO

BEINOAHATE NEHCTBHA, TO CIeA0Bane Obl HECKONLKO NO-HHOMY 3alarh

Hejib 3ajavn:
[TPROG (H) [CSET PLAN ()]

[GOAL (AT BOX! #H)] [GOAL (AT BOX2 H)]
:PLAN]

Toryia sEawenmeM DTOTO BHPAKENUA GYCT YKA3AHELUT BEIUE CIHCOR-

HIaH, a HCXo/oe cocroanne Gasnl JAMNRIX He HaMEeHUTCA,

Onmmenm eme meckoanko meitcTaimii poBora a PemuM HIBECTHYIO
aajawy «obeswsina Gamanniy, npapga, B HECKOILKO HAIMCHEHHOMN
dopuymuposke, sanroir ua [17].

B aroif sajaue OpEANOIAraeTcs, 4WTO B HEKOTOPOIl KoMHaTe, THe
peiicreyer poGoT, ma HONY PAaCHONOKEUS! BLICOKNE M HE3KHe AIIHKH,

a4 Ha CTeHe eCThE BEIKIIOYATENb, ‘I{UTOPLIfI PacIoiioien ma HejocArae- ‘;

Moil pan poGora seicore. Ilpefmonaraerca, 9o pofor Mo:ReT moBep-
HYTh BBIKIOYATENb (3a7KeTh  CBET B KOMHATe), €cim OH  Gyger
HAXOMATLCHA Ta BLICOKOM ANINKe, NOMONIEHHOM IO BBIKIIOMATENEM.
TpeGyercn coctapuTs mian AelteTemit pofora, B pPeayabTaTe BHIION-
HEHNA KOTOPLIX OH CMOMET 3a7Ke4b CBET.

B ponoamenme K PACCMOTPCHEEIM BLIINE YTBEPASIeMIIIM Oashl JaH-
HEIX OyfieM Tammke HCIOONB3OBATH CIEAVIONINS YTBEPHCICHNA:

(ONR b) — poGoT HAXOJHTCA Ha AMEKe b (B Kam-

anGo aTo yTBEpIRIEHHE, AMOO YTROpPHEe-

nne (ATR z), oasauammiee, uto pofor ma

nony);

(AT LIGHTSWITCH z) — BRIRAIOUATENE pacmojIoyRer Haj TOUKON x;

(LIGHTSWITCH ) —ecan s = ON, To eBeT Topiur, a ecim s —

= OFF, To e ropnr.

Hpome toro, Gynmem cumrarts, 40 © HOEALM  yTBEeDKIeHHEM
(BOX b) crasano csoiicrso HEIGHT, snaucnme KOTOPOTO YKARKBAeT
BHICOTY ANMKA b B Kaknx-To eIENHDAX JUIHHLL Amng  cunracTen
BBEICOKHM, @CJIH €r0 BRICOTA HE MEHEe 5 eiHnd.

Ipn arEx cormamennsax neficTame pofora «saleaTh Ha HperMeT
TH» mosHO ommcars B BHJe Takoii TEOpPeMbI:

[DEFINE BAJIESTE (CONSEQ (TH X) (ONR =TH)
[SEARCH (BOX .TH)]
[SEARCHI (AT .TH «X)]
[GOAL (ATR .X) (USEf)]
[ERASE (ATR .X)]
[ASSERT (ONR TH)]
[PLANNING (3ANE3TD HA JTH)])]
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ABril MoMenT p (ase NANHBIX MOKeT OBITH

el L Ay

O6pasern 9TO TEOPEMLI OHMCEIBACT pesyibTaAT «poﬁoana_x:i;nT:t
ga THp», ROTOPEIH MO7RHO HOJYSHTE HPH £e BHUIOTHEH T, = -m( 0
pesbl CHAUANA HPOBEPAETCA, ABIAETCH JH TH 5mmm oo
anpEKA He TPOBEPACTCS — NPEIIONATALTCH, 10 pobor umﬂe-:;i b
ya mO0OH SINIK), & 3aTeM CTABHTCA NEMh: CHENATh :ra;, qT0 :: 1:I o
oasaNCA Ha N0y B Toif ke ToukKe X, WTO H ATAHR. LCIH 6} png_
HOCLUTKHE Y/IOBAGTBOPEHE, TOTAA enuumrgﬂemm caMo nencrm;{e 3asa_
saEil Ha ANNK: BHYEDRUBAETCH, UTO POOOT HA MONY B TOTKRE A, u
[[{CHIBAGTCH, UTO OH HA AIIHIE TH. s

JleficTeme «caAeaTH © AIMHKAD MOMKET fBiTh BEIIOXACHO 'roml:;
npH 'yr.nannn, 70 poloT JEliCTBATENLHO HAXOHHTCL ﬁ? nnml;e.mna«_
3yILTATOM JKe 9TOr0 JleCTBHA Gymer To, 7T0 PoGOT OKAKETCA H v :
B T0il 7K@ TOTKE, TNIe PACIONOREH FMHK:

[DEFINE CJIE3TB (CONSEQ (TH X) (ATR #X)
[SEARCH1 (ONR «TH)]-
[SEARCHA (AT .TH X)]
[ERASE (ONR .TH)]
[ASSERT (ATR X)]
[PLANNING (GJIE3TB C .TH)])]

J],eiic--rnze (agReus CBETH ONMHCHBaeTcs caefyomedl reopemod;

[DEFINE BAKEYb (CONSEQ (X TH)
(LIGHTSWITCH ON)
[SEARCH1 (AT LIGHTSWITCH #X)] :
[SEARCH (BOX #TH) (TEST HEIGHT [GE 51\
[GOAL (AT .TH X)J
[GOAL (ONR .TH)]
[ERASE (LIGHTSWITCH OFF)]
[ASSERT (LIGHTSWITCH ON)]
[PLANNING (3AMEYb CBET)])]

-

Manmasg TeopeMa CHaTanxa ompesexser, Haj Kaxoii Toukolr X
PACHIONOMKEE BHKIIO9ATENE, SATEM HOJBICKHBAET ANINK, BHICOTA KOTO-
POr0 Ee MeHBINe 5 eMEMII, B CTABHT JBe HOMIENH: STOT ANEK KOX-
/REH CKA3ATHCA B TOWKe X M po0oT AOMKeH HAXOZUTHCA HA AIIAKS.
ColeTrenno peficreme CBOJWTCH K BHIMEDKHBAHMIO YTBEDIR/IGENA, WTO
CBET He rODHT, M K BANNCH YTBEPICHNA, TTO OH BasKiKeH.

Mosmmo Omno Gei ommcats o Apyrme Jefictema poGota («cTaBuTh
ANHK HA ANIKY, ¢BEIKIOYATL CBOTH B T. A.), HO MEl OrpaHHIEMCA
TONBKO PACCMOTPEHHEIMH BHIIG M OOMIIEM TeHeph HCXOJHYH CHTYa-
U0M ¥ NeJahp Bamei sajavi. : [

Hexopmyio cnryanmo sajaum Gyjem mpepmonarats caemymometi:
PoGor maxomures ma smmke BOX1, smmr BOX! mricoroff 2 pacmoso-
Wen B Touke Pi, amux BOX2 phicotoit 6—B Touke P2, BuiKAN%a-
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redih He NOBepHyT Ji HaXoguTca naj Towkoid P3. Basa NaHHBIX, OmNCH-
BAIOMIAA HTY CHTYANUIO, 3afaeTca TaR:

[DB (BOX BOX{) (HEIGHT 2)

| (BOX BOX2) (HEIGHT 6)]

[DATA (ONR BOX1) (AT BOX{ Pi) (AT BOX2 P2)
(AT LIGHTSWITCH P3) (LIGHTSWITCH OFF)]

Hean sagaym — cOCTABNTS INIAH JeilcTBI, B pes3yibraTe memom-
HEHHA KOTOporo B KoMnarte t'ry;m TOpeTk CBeT,— OIHCLIBAGTCH Bhi-
pasKenuem

[TPROG () [CSET PLAN ()] 3

[GOAL (LIGHTSWITCH ON)] :PLAN]

[Ipu Burwmcien 97050 BhIpAKeEHA OyIeT COCTABICH cIexyio- ".f'
Ut CnuCcoR-Ian: L.
((CHESTH € BOX1) £
(MJITH M3 P1 B P2) g
(HEPEHECTH BOX2 U3 P2 B P3) =
(BAJIE3TH HA BOX2)
(BAJREY DL CBET)) B

5.7. Henoavsopanne sanmuchiBaromux
H BBIYCPKHBAIOIINX TeopeM

3amuCLIBAIINEe TEOPEMB MOIKIO BHZBATE, ofpaTHpmuCh K (yme- =
wun DRAW, no ofbiumo omy BHIZBIBAIOTCH npu sorwcaenun gynrmm
ASSERT wun PASSERT (cm. § 4.2). Ecim B ofpamenun % Taroit '
Gyninmn ykasana pexoMemjamis, To mocde TOro Kaw dynrmn za-
mHImeT yreepkienne B 6!]3}? JaHHLIX, HAMHHASTCS RBEIZOB SANHCLIBAID-
X TCOPEM COIMACHO -3TOIH  PeKOMEeHalinm, OfpasnoM JiA BRIZOBA
SAECH CAYIRHT TONLKO WTO SaNHCANHOE yTRep:Kaemie *),

Hanpumep, nupn serancieninn Bupasiens

[ASSERT (AT BOX PLACE) (TRY)]

B Oasy pmammsix Gyjer JUUHCANO, eCJIH, KOHEYNHo, ero TaM He Onhyio,
yrsepigenne (AT BOX PLACE), mocae wero Oy/ler BLITOAHEHO }

[DRAW (AT BOX PLACE) (TRY)] i

T. & Oyayr mo ouepejinm BLaBamsi Bee 3AMICHIBAIONINE TeopeMEr, 0f-
PA3nBr KOTOPEIX COOTBETCTBYIT cmucky (AT BOX PLACE), Ecam %

_—— |

*) Ipu conocrasaenun ¢ obpasuaMu Teopem VTBepiKaeHne TPaK-
TYETCA Kak BeIpaskenne, a He Kak obpaaer, IloaTomy B yTBEp/KIEHHH
(A [B]) snement [B] paccwmarpusaercs OPOCTO KAK CIHHCOK, & He KAk
vbpamenne K mpogenype B,
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pee 971 TEOPEMBl YCNEeNmnsl, Torja sedmcienue obpamenus ¥ (Qymk-
e ASSERT yonemso sasepinaercs co smavennem T. Ho ecan xors
Gl 0/lHA H3 ATHX TEOPEM OKarKeTCs HeyCHemHO, TO BOSMHKIINE He-
yenex 1e Oyjer ocramosnen gyncumeii ASSERT, n oun, B wacrmocts,
OTMENHT JAImNCh yreepsnenua (AT BOX PLACE) B Oasy jaanmsix.

AualioririHa CHTYAlA I C BLMeDRUBAONIHAMHN TeOPeMaMy; Ol
(yAyT BH3LIBATHCA  HpH  Berimeaennn  gynripy  ERASE  (mam
p}-:}i;\:%ll). ecin B odpamennu K Heil ykasana kakaa-HuOyjh pexo-
sensatia. OGpasioM Ui BHIBOBA CIYKAT TOIBKO 4TO BEIIEPRHYTOE
}'1'"9]!}!\‘,"[0[111[.'.

SamuCHIBAOIME I BRIMEPKHBAIONHE TEOPEME! BBeJCHLl B A3BIK,
A TOro 9T00BI MOHCHO OLUIO ROHTDONMPORATL NMSMEHEHNA Gasel NaH-
ppix. G IOMONIBIO DTHX TeéopeM OOBIYHO NPOBEPABTCSH, MOILYCTHMO I
||]'l!|lllil!l‘§ll:'llll()9 HIMEUeHHE, WIH BLIOOJHAOTCH JONONTHHTIBHLIE HAMe-
pennda 0assl JTANHEIX.

Hampusep, ecim B pemaemoii aajjade me AONYCKAeTCs, 4TOOH
jiBa TpejiMeTa HAXONWINCH B ONHOH W TOM Ke TOUKE, TO. HTO MORHO
NPOROHTPOINPOBATE € MOMOMIBI0 TAKOH 3AIMHCHIBAIOMIEN TEOPEMEL

[DEFINE A1 (ANTEC (X Y) (AT #X #Y)
[IF ([SEARCH (AT [NON X] .Y)] [FAIL])])] .

Ecim petmonsmerca [ASSERT (AT TH P1) (TRY)] u BuaBa‘a oTa
TeOPEeMa, TO OHA TPOBEPNT, He ORIO JAH B Gase MANHLIX YTRODARICINA
0 T0M, 9T0 B Touke Pl maxojmrcs mpenMer, omimumwii or TH. Eean
Owito, To Teopema BhIpaGoTaeT weycmex, KOTOPHI{ H OTMEHHT Kak
Hedaronmyo samues yrsepijgenna (AT TH P1). B npormsmonm cay-
ac TEOpeMa yCNMCHIHA, M 3alHChL He OygeT oTMeHena,

B ro ke npems sanmcrsaomasn TeOpeMa

[DEFINE A2 (ANTEC (X Y) (AT X #Y)
[ERASE (CLEAR .Y)])]

UpeiHasnavena aaa yerpamenna kouumKTOR B Gase Aanesix, Ona
Tpelyer mumepRyTH yiBepizienue o TOM, uTO Touka Y ceofojna,
GG B Gasy pmawnbix Geulo sanmmcamno YTBEPIRICHEE O TOM, 4TO HEKO-
TOpLIE mpeer HNOMEHEH B ITY TOYKY.

Eme ognn npumep:

IDEFINE LOVE (ANTEC (X Y) (LOVES #X #Y)
[ASSERT (HUMAN .X)]
[ASSERT (HUMAN Y]

5 : '

“Tﬂ TeopeMa ocymecTnismeT CONyTCTBYIOMMUE H3MeHeHHs Oashl 1an-
Bl-tx. BCAR 3amuckiBaeres, yto X moout Y, 10 kax CJAeICTBIIE 3aMIChI-
BETCA, yro X 5 Y ABTHIOTCSA JTIOILMIL

Anazornymg NpPHMEeRAIOTes BLIMEPRHBAIOINE TEOPeMBIL.
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OTpHM TCHONL30BAHNE TEOpeM PasHOrd

B zarnodeinné pacoM _
orpeuajomeii Ha BOMPOCH O POACTBEX

a4 Ha TpEMepe | CHCTEeMET,

OTHOMIEHIIAX.
[TpemonoKnN, |10 HONB30BATENL BEAET JHanor ¢ aTOH cHeTe-

wmoit, coofman eit gaxrs BIR
(z — MYIK y), (z — EHA y),

(z — OTEI y), (z — MATH u),
(z — CBIH ), (x — JI0Yb y)

1 gafapas BOLUPOCH BRI

(B KAKOM POJICTBE « Hz?),
(KTO p y ?)-

_ miema Jojieif; mpEdeM z H 2 BaMCHIBAIOTCA
o Segareves ; TenpHOM; p — JI00e M3 HA3

MMEeHHTeALIHOM Hajee, a y — B poin
pmit popersa: MYIR, REHA, OTEL, MATD, CBIH, J0Yb, P-A'f

CTHA = 7. &)
CECTPA, JEHN, AANA, mypPHH, HEBE ;
JOIDEHA ’nosmaan coofmaenmsie eif Qarrst ¥ orBevaTh Ha BOHPOCHE
HOXB30BATENA. i

BoaMOREHIT TPEMED THANOTA C CHCTE
HOMB30BATENA TOCTARIEH) SBE3/IOTKH):

» (MAPHHA — JI0Yb OJIETA)
TIOHATHO
« (TAIIE — MATb MAPHHBI)

HOHATHO
(B KAKOM POJCTBE OJIED 1 TAJIA ?)

(OJIET — MVIR TAJIH)

«  (OJIET — OTEI] TAPACA)
NOHSATHO

« (TAJIfl — MATD TAPACA)
§1 BHAIO

« (KTO CBIH TAJIN ?)
HE BHAIO

« (JIEHA —KEHA TAPACA)
TIOHATHO

« (KTO CHIH TAJH ?)

TAPAC
« (B KAKOM POJICTBE JIEHA M TAJIf ?)
(IEHA — HEBECTKA TAJIN)

« KOHEI[
TIPOKOMMERTHpYeM TOT ANANOT, OOHACHAA MPHAELMEIE pa

Moii (mepej TpejiIoMReHN AME

CHCTEMEL
Eeam cucreme coobmaercs mosas HHpopmanusd, To OHA

paerT ee B CBOKW 6asy NAHHEIX H OTBEHAT (MOHATHOD. Tpm
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3 AITHH!

p Ga3y JAHELIX 3AHOCHTCA He caM coofmenwnsi dakr, a mea yreeps-
neEna: 0 TONe NepBOTO W3 INN, VKA3AHHEIX B3 (awre, 0 pomCTROR-
poM OTHOIIEHHN MeATy 000mMI JNNaMA, HeiiTpalbHOM N0 OTHONIeHHD
« mony. Hampasmep, npr nmocrynaennn daxra «Mapama — nous Oneras
p Gasy MamELIX IAOHCHIBAKTCA yTRepraennsa «Mapmra — sxeRmmman
n «Oner — popnrens Mapmmwis, a npr mocrymienwn daxra «Tang —
ymaTh Mapuwimsrs sanncuBaloTes yreepamenna ¢Tana — memmpmaay o
«Tama — poanreds Mapumsiy, Ofmonpemenno ¢ sanmceio Taxux dak-
TOB CHCTCMA BEIBOJHT BCE BOSMOINHLIC CAOACTRIST 13 muX. K mpmepy,
CHOTeMA SFAET (Tak YK Ona yCIPOPHa), STO POAHTCNHN OHOTO X TOIO
sce pefienKka ARIMOTCA CYNPYTaMH M 9T0 CYNPYLH — ATO JWIlA pas-
noro mona. Iloaromy mocme mocrymaemms sroporo ¢axra cnerema
SamNCHBAET B CBOI0 Oasy mammeix, wro Oxer m Tans — cympyrnm m
nro Ofier — MY:R9IHHA, 3T0 0 MO3BOJAET CHCTEME OTBETHTH Ia BOIPOC
0 POJICTBERNOM OTHOIIEHMA Meskay Onerom m Iameir.

Hlanee cuereme coobmaetcsa, garo Ouer — orem Tapaca. Cmerema
aamnceiBaer, 410 Oner —pomuress Tapaca (mox Oxera oma yke
amaet), M BLIBOMHT OTclofia, wto m cynpyra Omera (Pama) ramske
anisteres poguredem Tapaca. IMootomy ma enepylonmit coobniemasiit
eii akr ¢Tamm—wmare Tapaca» cnerema otpewaer, uTo oma yme
amaer 00 arom. (Cmeresa, momyums mofoii daxr, Npeskie BCEero Ini-
TACTCA ONMPEIeNnTh, He BEIBOANTCA NIH OH M3 YiKe HABECTHLIX NAHHKIX]
ecii BEIBOANTCA, TO CHCTEMA HEYEr0 He BAINICHIBAET B CBOIO Oasy
AAHOBIX I OTBEYAGT ¢ 3HAI0H.)

Caesryiomee npero/Renie moab30BATeNA — HTO BOIPoe- «KTo Chm
Taxn?». B panmuii MOMEHT CHCTEMAa 3maer, wTo y Tanm pmoe nereir,
!\-[apmm u  Tapac, m wro Mapnna —ee nows. ITox se Tapaca moxa
€0 Henm3BecTeH, IOITOMY OHA W OTBeYaeT «He amaion. M mmm, na-
ToM, Korja el coofmmim (axt «Jlema — ixena Tapacas, ma ®oToporn
oma ysmaja, urg Tapac — MY/KYmHA, CHCTOMA CMOTJIAa OTBETHTE WA
Bompoc o csrae Tamm.

Mocxe aroro Geur samam Bompoc o rom, kem Jlema NPHXOARTC A
Tane. TMrasncs maiirtn OTBET, CHCTEMA mepebHpaeT BCe M3BECTHHE off
OTHOIIeRNs PONCTBA B yeTAHABAMBACT, 910 Jlema — sRema china lann,
T. €. HeBeCTKA, 0 WeM I CoofIMaeT MOTHRAOBATETIO. Tlpn noctynnennn
tnora KOHEIT crerema npeKpamaeT ¢eow pabory.
mﬂ::'}i:::ﬂ:fq}:?n: nepeiitm K onmcammio mameit BOTIPOCHO-0TBETHOM
T H')l‘:rnnc'mli ar;glgpycu T I'I[]EI,HIIOIIO}RI HIHlfl, HA OCHOBE KOTOPBIX
ot UU’”; u‘lncpnm_x_, CTATACTCH, W10 BCE JMNA, 0 KOTOPHIX
e :!T:uua']cm, HMEIOT pasnsie nwMena, Bo-BTOpHX, . mojpa-
- c.y“ ) pnua'rgm ofmoro W Toro e pefenkxa obsaaTenbno
P10 s pag ::gr::ulz;ng :enmmme OPeATOI0KENNn THUA 4CYNpYrE —
Taercn, gyg DONL30BATeNR M;!:a::: e m&ﬂ} S P
BonpocK e, By BACT TONBKO AONMyCTAMEIe (amThr W

) Aomen coobmars harTer Toma tTapac-»-\
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Gpat Mapumbi») 1 He coobIaeT NPOTHBOPETHBEIX daxros (Tuma «B;
~ am —nous Hunei» n ¢Mama —skena Baamy). Kpome Toro, 4w
| cofmiocTH mpaBmAa PYCCKOro #3bIKA ¥ ‘B TO JRe BPEMA HE KACATHE

CH0;KHOM TPOGTeMBI M3MEHeNHA NMeHn 00 NajeikaM, B CHCTEMY 3ap:

Hee WTP&IIE&L‘TG}T CIHCOK TMen (C YVEasamneMm HIx HMEHAT e LHO
| m pomwreasnoro majesieil), KoTophie M MOMeT YHashBATH MOL30-
| pateas. Jlammmii cnmcox apiasercs suavemmenm KomeramThi MME

€6 OIPCCeIHe Mo#eT ObITh, HAIPUMED, TAKNM:

[CSET MMEHA ((OJIET OJIETA) (TAJISI TAJIN) .
(TAPAC TAPACA) (MAPMHA MAPHHBI) (JIEHA JIEHBI))]

B nporpamme GyferT 1eo6X0JMMO TONYYATH HMEHHTEILHBIL T
ek KAKOTO-THOO HMENH 10 ero pPoANTEeIRHOMY TaneKy u naobo
O6a srux mpeobpasosanms peanusyer oiaa Qymrm:

[DEFINE TAJIE#E (LAMBDA (I1) [PROG (M12)
[1S (¢ [AUT (M1 «12) («012 H1)] <))
:IMEHA]
n2)]

Jlannas (GyHKuua HCHOAL3YETCH, NaupuMep, Npu obpadorke (ar~ =
TOB, HOCTYNHBIINX OT Hodbzoparens. Ecan, cxame, cHCTEME €0
meno (OJIET — MYJK TAJIN), To ona saMenseT (¢ DOMONIHIO (]
wan TIAJIEFR) caoso TAJIM na caopo TAJIfL, a sarey npeofipasy
aror darr k npedmurcmomy muay: (MVIR OJIET TAJIHA). Crnc
TAKOTO BHjIA Cay:kaT 00pAsUaMII [f BLIZOBA 3ANHCHIBAIOTINX TEOPEM,
KOTOpHIe JI0DABIAIOT YTREPIKAENNA B (asy MAHHBX H BEIBOJAT |
CTBHA M3 HHX.

Ormernm, uro camm (axrer tuma (MY OJIET TAJIA) me
NHCHBANTCA B Oasy mamumix, [lia cncrestu@nmmmmmn I
HATHA (MY/RUHHAY, CRENIHHAY, (CYOPYr» W ¢POIHTEALY, K KOTO]
OHa M CBOJUT BCE OCTAMBIIBIC TOHATHA poiacTsa. Hampmmep, BMec
taxra (MY OJIET TAJIA) cumeTemMa 3amuchiBaeT  yTBEPIK/IEH
(MYRUMHA OJIET) u (CVIIPYT OJIET TAJIf), a smecro (JO
MAPHHA OJIET) — yreepsjenusn (FREHITMHA MAPHHA)
(POOIUTEJL .OJET MAPWHA), Tarxme mpeoGpasoBanpa I
BRITIONHAIOT CHeIYIONIHe 3aNHCLBAIONIIE TeopeMbl:

[DEFINE MY#K (ANTEC (X Y) (MVIK X »Y)
[PASSERT (MYiKUMHA X)]
[PASSERT (CYHPYT X .Y) (TRY)])]
[DEFINE JKEHA (ANTEC (X Y) (FKEHA #X #Y)
[PASSERT (FKEHIIUHA X)]
[PASSERT (CYIPYT .X .Y) (TRY)])]
[DEFINE OTEI] (ANTEC (X Y) (OTEIl #X »Y)

[PASSERT (MYFKUYHMHA .X) (TRY)]
[PASSERT (POJUTENE X .Y) (TRY)])]
[DEFINE MATb (ANTEC (X Y) (MATb #X =Y)

[PASSERT (FREHIIMHA .X) (TRY)]
[PASSERT (POJIUTENL X .Y) (TRY)])]
[DEFINE CBIH (ANTEC (X Y) (CBIH #X #Y)
[PASSERT (MYHKYUHA X) (TRY)]
[PASSERT (POIWTEJb .Y .X) (TRY)])]
[DEFINE JIOUDL (ANTEC (X Y) (I0Yb #X #Y)
[PASSERT (FKEHIIMHA .X) (TRY)]
[PASSERT (POAATEND .Y .X) (TRY)])]

W7ak, oTH TEOPeMbl CBOZAT COOOMENHEE cicTeMe (AKTH K Donee
NPOCTEIM yTBepsjienusM. OJHAKO OHN He 3AaHHMAIOTCH BRIBOIOM CIIe-

“eronii M3 1HX. JUGI 9TOr0 OMN BEELBAIOT (COLMACHO PeKOMeRjiannm |
TRY B nx dgyncmiax PASSERT) npyrne BAMNCHIBAIOIINE TEOPEMBI,

KOTOPBIE YIKE T BLIBOJAAT BCe BO3MOMHLIE CIEICTBHA (B TepMmEax
0asoBbIX HOHATHIT) M3 Hakommennnix (PAKTOB W BANHMCHIRAIOT HX B Da-
3y JaHHBIX. 3
Hampumep, ecan B Gasy jgauspix OBUIO 33IICAHO, YTO T — CyM-
pyr y-a, TO BaNHCHIBACTCH TaKiKe, YTO y — CYHOPYr z-a W 410 J —
EHLIHA  (ECHH H3BECTHO, WTO T — MYKYHHA) WO § — My:RYmHA
(econ @ —iReHmuna). Taxoii BLIBOJ peajyayer clefyoIias TeopeMa:

[DEFINE CVIIPYT! (ANTEC (X Y) (CYIIPYT #X #Y)
[PASSERT (CYTIPYT .Y .X)]
[IF ([SEARCH (MYIKUNHA .X)] 1
[PASSERT (JREHI[HHA .Y)])
([SEARCH_(JKEHIIMHA .X)]
[PASSERT (MYIRUMHA .Y)])])]

Ormerny, wro ecan yrsepiwgenme (FREHIMHA .Y) y#e ects B
fase paBmEIX, TO 3Ta TeopeMa He OyIeT SammHChLIBATH €I0 BHOBb.

Hs axra 4T — CYUPYT }y-a» MOKHO BBRIBECTH M [pyroe ciaeji-
OTBHE: Kazabli pebeHOK z-a sBiseTes W pelenKOM y-a, m WaOGOPOT.
ITOT BRIBOJ OCYMIECTBIAACT TAKAS TeODEMa: :

[DEFINE CVIIPYT2 (ANTEC (X Y) (CVIIPYT X #Y)
[FIND ALL (2) .Z
[SEARCH (POJTHTEID X =7)]
[PASSERT (POUTEND .Y .Z)]]
[FIND ALL (Z) .Z :
{SEARCH (POJIUTEND .Y #Z)]
[PASSERT (POJMTEND X .7)]])]

e s dakra «z — pogmress y-8» MOKHO CHeNaTh CHeIyIOmue Bhi-
Abl: peg .
i ecam y z ecrw cympyr z, To z TamEKe mBameTCs pouTenTeM
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y-8, 8 ecAN wanccTen W ApyToii POANTENH y-a, TO MOKBO 3AnNCaTh,
uro oba pommreda mApsAwTca cynpyramn, Takme CaefcTBNA BLIBOANT
TeopeMa

[DEFINE POINTENb (ANTEC (X Y 7)
(POTUTETL #X #Y)
[TF ([SEARCH (CYHPYT .X #7)]
[PASSERT (POIMTETD .Z .Y)]) /
([SEARCH (POJIUTEND [ET [NON X] *7] .Y)]
[PASSERT (CVIIPYP X .Z) (TRY)])])]

M, maxonen, meoOX0JHMIl eIle JIBE TEOPEMbI, KOTOPHIE BHIBOIAT
caeacTeia w3 QarToB ¢r — MYMTHEAY U (X — HREHIIITAN! e

[DEFINE MYIRUITHA (ANTEC (X Y) (MYJKUNHA #X)
[IF ([SEARCH (CYIIPYT' X »Y)]
[PASSERT (GREHITHHA .Y)1)1)]

[DEFINE JREHIIMHA (ANTEC (X Y) (FKEBHUIUHA #X)
[IF ([SEARCH (CYIPYT X xY)]
[PASSERT (MYIYIHA .Y)])])] >

lepsan N3 9THX TEOPeM BLIBLIBAETCH, KOTAA B GA3y NANHBIX BATCH-
BaeTCH, 970 r — MYH(IHHA, Ecomn B ﬁa:m ;‘Ial[l{;sIX TAKIKE eCTh YTBepH- 1
NeHue o TOM, WTO & HMEeT Cynpyry y, T0 9ta TeéopeMa 3amnchiBaeT,
410 ¥y — sEeHIIa. ANajloTHwHo JeHCTBYCT 01 'BTOPAA TEOpEeMA. y
! Ha a70oM MBI 3aKOHTIIH ODHECAHHE TOIl YacTn HPOrPAMMEL, KOTO- =
| pas obccmeunsaeT samoxHenne 0asel AannmX Ha ocHOBE (bAaRTOB,
| coobnpeMsx noas3oBaTeneM, Temeps pACCMOTPIM APYIYIO 9acTh, KOTO- -
pad NCUOJIL3YeTCA PN NOHCKe OTBETOB HA BOUPOCHE HOJML3OBATRNH.
B mee BXOXAT TedeBbie TeOPeMH, KOTOPEC CBOJAT OTHONIEHNe POfi-
| cTBA, yKasanmoe B BONpoOCe, K 0A30BHIM OTHOIEHAAM H NPOBEPAIOT,
| BRIOJIHANTCA A OHM. <
Hampamep, aia oTpeTa Ha BONPOC 4z < My yP» B fase TamHBIX
OTHICKHBAIOTCA YTBEDHUICHMA O TOM, WT6G r —Cynpyr y o 9ro £— =
Mymanna. Takoli MONCK OCYmIECTBAACICA CHCAVIOME NeJeBoil Teo- 3
pesoii (Bompockl, kax um (awTe, rarme DpeobpasyOTCA CHCTEMON K
npeduKkcHOMY BUIY): ' 1

[DEFINE MVSE? (CONSEQ (X Y) (MY #X sY) .
[SEARCH (CYTIPYT X .Y)] '
[SEARCH (MYIKYMHA X)])]

ARaJoraann OOpejleifioTes HeAeBsle TeOpeMsl A NONATN e
HAD, (OTELD. 4MATLD, CCHID M ¢Z0UbY:

[DEFINE JREHA? (CONSEQ (X Y) ((KEHA #X #Y)
[SEARCH (CYIIPYT X .Y)]
[SEARCH (IREHDTMIA X)])]
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[DEFINE OTEL? (CONSEQ (X Y) (OTEI] «X «Y)
[SEARCH (POIMTEIE X .Y)]
[SEARCH (MYKUHHA .X)])]

[DEFINE MATH? (CONSEQ (X Y) (MATh #X #Y)
[SEARCH (POJIUTEIDL X .Y)]
[SEARCH (FREHIIIHA X)])]

[DEFINE CBHIH? (CONSEQ (X Y) (CBIH #X #Y)
[SEARCH (POJMTEINDL .Y X)]
[SEARCH (MYJRUHHA .X)])]

[DEFINE JI0UL? (CONSEQ (X Y) (I0UDb *X «Y)
[SEARCH (POJUTENDL .Y X)]
[SEARCH (JREHITUHA .X)])]

IIpuMepHO TAK #ke OMHCHBAIOTCH W TEOPeMH, OTBeYAOIINe HA BON-
pocel 0 APYIEX POOCTECHHRIX OTHOIMEHNAX. HPH'BBHQM JIHITL OIFpefene-
fie TEOPEM, OTHOCAIMUXCA K HOHSTHAM «0par», «IANA» H (HEBECTKAR:

[DEFINE BPAT? (CONSEQ (X Y Z)

(BPAT X #Y)
[SEARCH (POJMTENDL #Z .Y)]
[SEARCH (POAMTEIND .Z X)]
[SEARCH (MYRUHHA X)])]
[DEFINE JISIJA? (CONSEQ (X Y Z)
“TIANA X #Y)
[SEARCH (POJIUTEND «Z .Y)]
[ACHIEVE (BPAT X .Z)])]
[DEFINE HEBECTKA1? (CONSEQ (X Y Z)
(HEBECTKA #X «Y)
[ACHIEVE (JREHA X #Z)] -
[ACHIEVE (CBIH .Z .Y)]
[SEARCH (FKEHIIMHA .Y)])]

[DEFINE HEBECTIA2? (CONSEQ (X Y Z)

(HEBECTKA #X »Y)

[ACHIEVE (JREHA X #Z)]

[ACHIEVE (BPAT .Z .Y)])]

[DEFINE HEBECTKA3? (CONSEQ (X Y Z W)

(HEBECTRA #X =Y)

[ACHIEVE (FKEHA X #Z)]

[ACHIEVE (BPAT .Z #W)]

[ACHIEVE (MY .W .Y)])]

HMan ommomenns «r — nepectra y-a» A OTIPeJle I TPH Teope-
ML — 0 oHOil ma KAMKIBIT BO3MOMRHLIE BAPHAHT MAHHOTO OTHOME-=
HUA: HesecTHa — 970 KeHA ChEA (eCHE y — jReHmmEHa), mubo KeHa
ﬁpai'e{, anGo sxena Gpara myKa.

Teneps npmsejen onpejiefieAENe OCHOBHOM (hyHKIuE mameii Bom-
POCHO-OTReTHOH CHCTEMBI, KOTOpas ofecneumBaeT MpHeM IpeJuoReHH
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HONB3OBATENA, WX ANAAN3 W mpeobpasoBamye K npeuKcHOMY BHIY,
OPranusyeT BHI30B 3aNHCLIBAIOIHEX M HEJeBbIX TeOopeM ¥  Bhijaer
OTBETEL MOJL30BATEN0 B BHJIE, VAOOHOM JUISL BOCHPHATHI (c'm'!'aeu, T
10 (hyHKINE BBOJA-BEIBOAA PaloTaloT ¢ TEPMEHAIOM):

[DEFINE POJISA (LAMBDA () [PROG (T X Y P L) .
A o
[SET T [READ]]
[PERM [COND ,f
([EQ .T KOHEL]] [RETURN ()]) e

([1S («X— =P «Y) .T]
[SET Y [ITAJEH .Y]]
[IF ([GOAL (.P X .Y)] o

[MPRINT f1 BHAIO]) -

(T [DRAW (P X .Y) (TRY)] Ry
[PRINT TIOHATHO])]) : B
([1S (B KAKOM POJICTBE #X M »Y ?) T] A

[IF ([ACHIEVE («P X .Y)]
[PRINT (X — .P [HAJIEE .Y])])
([ACHIEVE («P .Y .X)]
[PRINT (.Y — .P [TIAIEK X])]) -
(T [MPRINT HE 3HAIO])]) i
([1S (KTO %P &Y ?) .T] ]
[SET Y [HAJEMR .Y]]
[SET L [FIND ALL (X) X
[GOAL (P «X .Y)]1]
[COND (.L [MPRINT LL])
(T [MPRINT HE 3HAIO])])
(T [PRINT HEMOHATHO])]] :
[GO A]))] 2

s
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10,92, Vw.-man o 12,59, Tupam 17 000 aK3.
Iena 73 Kom.

HNoanucano ® mevaru 28.09.53,

w

OBH. 1e%, /1.
Sakaz N 570,

Hapareascrso «Havean
Taasuan pepasusma pHIaMKO-MaTEeMATHYCCKON JHTEPAT YL
117074, Mocksa, B-T1, JTennmexuit npocnert, 15

Bymara min, N 3. Ofuikno-

i mnorpaduia uajareasctsa «Haykas
630077, Hosocubupek, 77, Cranucaasckoro, 25

S

%
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