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ART~anbHOCTb pa~QTY. PasBHTHe.B~KCHHTenbHOH TeXHHKW H

.p8Cl1IKpeHHe 06JIaCTH ee npHMeHeHHH 'l'pecSYJOTnOBhIlllemUl npOH3BO-

AH'l'eJlbHOC'l'H Tpy~a B nporpaMMHpOBaHHH. O~HKMcpe~CTBoM peme-

HHX,3TOR 3~a~ HRnHeTC~ Pa3pa6oTKa H BHe~eHHe KHCTpyMeH-

TaRbHUX CHCTeN H CHCTeM nOCTpoeHHH TpaHCXHTOpOB (CnT).

Ha~aHHOM3Tane aKTyanbHa npOQneMa CO3~aHHH no~o6HHX

CHCTeL("A1ISl nepCOHanbHbIX oBM, T. K. KMeHHOnepcOHaJIbHbIe aBM

npKMeHHmTCSlB C8MHX pa3H&X 06xaCTHX QexoBeqeCKOM ~eETexb-

HOCTH. B TO Ee BpeMSlpecypCbt mMpOKOpacnpOCTpaHeHHbIX MHKpO-

aw (06DeM onepaTHBHoRnaNSITH. cSNCTpoÄeäc'l'BHe1-1 '1'. n. )

06uqHO seCbMa orpaHHtJeHbt. ITO3'1'OMYHenocpe~CTBeHHoe HcnOXb30-

BaHHe 'l'ex CHCTeMK MeTO~OB, KOTOpblepaspa6oTaHbl ,IVUl()OXbIIlHX

. H Cpe.ItHHX 3BM. 3aTp~HeHO, HO TeM He NeHee tiyEHO ytm'l'bIBaTh

HaKOIIJIeHHIDtB 3'1'0'1 06JIaCTH omr.r.

B YCJIOBMX6btCTporo pasBK'lHH MHKponPO~eccopHOa TeXHHKH

HeqeJ!ecootSpB.3HO paapatSaTNBaTh nporpa.'4MHOe 06eCneQeHHe 38.HO-

BO ,JJ.JIJ1K~oro HOBoro THna 3m. TaKHM06Pa30M, nepeHocHMOCTb

nporpaMMHoro otSecnetleHMSl HRnHeTCHaKTYaJIb~ Tpe6oBaHHeM.

B npaKTHKe nOCHe)\HHXJIeT cpe~CTBoM CO3~aHHSiMo6HJIbHOrO

H KOMnaKTHOrO nporpaMMHOrO o6eCneQeHHSI MHKpO-aBM (B TOM tUiC- .

JIe AJUl paspa(SOTKH OO) CXymfJIHpaCIIIKpHeMbIe Sl3NKIiTKIIa ~OPr

«(54, 47, 51, 52, 35, 56 J ).
" AKTyanbHoA 3~atleit IlImHeTCSlH3yqeHKeH cOBepmeHcTBosaHHe

3Toro HHcTpyMeHTa B ~eXHX nOBH8eHHH H~e*HOCTH nporpaMMHoro

o6eclIeQemtSI.Heo6xoAIO;O 06paT1ft'b BHKMaHHeHa y.JIyqmeHHe !4eTO-

)tOS OIIHcaHIDI H .peaJIK3aqHH H3mtOB nporp8.MMVlpOBaHKSl B OOPr-

\.
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OplieHTUpCmaHHUXcnT ( [2, 3, 10, II, 12. 18, 19J ) Ha OCHOBe

HMeID~erOCRonUT8.
I
I.
I
I ll~~~Ba6o~~. OCHOBI~~H ~enHMH 'AaHHoR AHCcepTaQHOHHo~

pa6O'r~ SIBJiflmc~:

I. Hcc.i'Ie~OBaHKeii paapa6OTH:a NeTO,I\OB onHcaHHlI SI3htKOBnpor- L

p~~}wpOBaliHgB ~OPT-opHeHTHpOBaH~ CnT.

..2. Pa.'3pa.6oTKa N.aTOAOB9 nO3BOJ!.f!!)~X nOBbIeHTb Ha,n;e!tHOC'1'b Cl!C-

'laW npOrpaMMHpoBamm OOPr H CO3~aHHbtA Ha ee OCHOBe cm.

MeTOF~Mcc~e~oBaml~. B padoTe HCnOJIb3yDTCSl MeTO)!.h1Teo-

a 'l'aKI\e He-PIUf <Pop.,;!a.,'1bHbIXH3l:.mOBII lIfeTO,I.\l:l'1'eopuI1 nOJIyrp~'IIn t

KOTopzxenOJlOlteKtUi TeXHOJIOrHM nporpaMMHpOB&HHSi.

.tl!,y31i.~[" HOBU3P~~.

I. Onpe,n.CJIeHOnOHlt'rHecne~cpHK~14 ~OPI'-nporp8.MMb!Ii p8.3pa6o-

TaH HOB~ cpopMBJlbHWi ani1apa'l' - aJU"eCSpa.CneJ~~MK81.'Itni:.f!3h!Ka

OOPr. 113yqSHbt CBOHCTBa 3TOH aJIre()pbl.

I 2. Ha OCHOBS aJlre6pN CneWiJpHK~MH onpe,IJ.eneHO nOmiTI(e KOp-

peKTHOH ~OPr-nporp~ Jol npe.IVIO~eHO pemeHHe npo6JIeMN CTa-

TM~eCKoro KOHTp~~H THnOB r~a H3~Ka ~FT.

30 llpoaHaRM3HpOBa~ c~ecTB~~~e MeTO~ On"caHH~R3UROB B

<WPI'- OpHeH'l'KpOBaHHHXCnT H BBe.t\eHO onpe~eJIeHHe KOppeKT-

HOCTH TamiX OllHCamif.t.

4. P8.3paOOT9.Hht MeTOAli, nO3BOJIjUO~J{e nposepWl'b ROppeKTHOCTb

onHcah~a MCXO~Horo H3HKa OTHOCHTenbHO B~eYXa3aHHOrO on-

pe~eJIeHx.~R: H BM~BHTb HeKoTopNe OmM6KH B 3TOM onJ(caHH~ Ha

cm..'J:lXp8.HP.MX3Tanax peanVl3aq1Ui St3btKa.
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npa~~qeC.!iM n;eHlioc,Tbl1~peaJn~?~q~Hi~&.g,h!~. TIpeAJIO-

}J{eHHbI8 1:3 pa60Te MeTO,n;bI nO3BOJUUOT nOBbICViTb H~efKHOCTb CMCTeMbI

nporpaMM~pOBaHHR~~FT vi CO3,n;aHHWX~a ee OCHOBeCnT. TIORb30-

BaTenffM illVr~-OpMet~HpOBaHHOHCnT npe~araroTCR cpe,n;CTBa ~R

CO3,I\aillHI M OTJI8,.1J,Im onMcaHHtl pe8.JU1syeMbIX' JtSbIKOB.

Bce nonyqeHHMe pe3YJIbTaTN npMMeHHIDTCR 13 CnT TAPrY, HO

CTaTMqeCF~H KOHTpORb TMflOB ,n;JIH R3bIKa illOPTMOfKHO McnORb30BaTb

11 OT,n;eJIbHO.

CnT TAPTY peaRM30BaHa Ha R3bIKe

3a~ CM-4, Apple-II M MCKpa-226.

fig-FORTH M BHe~eHa Ha

.Qr.PYI~xga..2a6~o~~!z!G

B ~BolL~1~Be paCCMaTpMBa~CH MHCTpYMeHTanbHHe CMCTeMbI

JIpOPPro.~M~1pOBa}UiRHa OMe RabIKOE TI1na ~OPr. .I(aeTcR xapaWlie~

pMCTHK8.TaKMX fl3~ROB KaK HHCTp~~eh~a pe~1M3~MM KOMnaKTHoro

M Mo6wJIbHOrO nporpaMMHoro 06eCneQeHMfl. AHanH3MpyroTCfl He,1\OC-

TaTKH fl3NKa~OPT H H6~OCTaTHM c~eCTBYIDil~X ~OPT-opHeHTMpO-

BaHH~ CITf. PaCCMaTpMBaeTCR: CnT TAPTY, B KOHTeRCTe KOTOpOÜ

npHM6HID?TCfl OCHOBHhle pe3Y~bTaTM ~aHHOM ~xccepTa~HM. B pe-

3y~bTaTe aHWIllsa YTOq~rCR ROHKpeTHWe 38p,atlMMccne,n;OBaHMR.

B Pl1.21~;!I~1..1.. 06Cp~alOTCfl HeKOTopMe BonpOCbI, CBfl3aHHble

C 06naCTbID aBTOMaTH3HpoBaHHoH peanM3~iH R3HKOB npOrpaMMMpO-

B8Jillfl.. PaCCMa$ppanHJOTcn: Mo6XJIbHOCTb nporpa.\1MHOPO o6eCneQeHl1fl,
#'

Bl~OOp rq:.:iQt"H3iKYTO4HOr'On3b11<a .fj 'i:paHCJIR'l'Opax, CO3A8.H.i1e HOOOpa.

adcTpaKqHH B ~p~e XOpOlliO CTPYKTypHpoBaHHoH COBOKyTIHOCTR MO-

,4yJIeit ~{T..n.. ( [37] ). llpHBoÄflTCn np~epbt CJ1CTeM, opHeHTlipo-

BaHHIDeMa KOHKpeTHl:ril.H3blKBhtCOKOraypOBHR ( [32J ).

B R8.2.-1J.e..rreI ,:,g~ OrtHCblBaiOTC& CHCTeM~ nporp~nJ~pOBafUi~ aa
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OCHoBaIOcDIWl'oroKo~a. ( [28] ) H . $[3b1KH THIIa ~OPl'. AHDJlH3M-

PyDTca He~oCTa~KK no~o6HHX CHCTeM.

Pa3~en 1.3. nOCB~eHH3yqeHHD O~eqeCTBeHHHX~OPT~opHeH-

THpoBaHHWCcm (paccMaTpHBBm'Cn4 CHCTew).

B ~~eJle 1.4. no.n.po(JHeeOMCHSaeTcn KOHKpe'l'iiIDtnpe~cTa-

BW1'eJIh~Pr-opHeHTHpoBaHHYX CHC'leM - CnTTAPrY( [I~t 19] ).
B P83.neJIe 1.5. npHBO)VITCHOCHOBHbteBhtB°ÄhlnepBoR rnaBh1 .
Bo .BTOpoA rJIaBe onpeAeJIHeTC$I nOHSiTHecne~cIMK~H ~OPr-

nporpaNMhl H paapa6aThlBaeTCJt HOBhdt~pM8JIbmm annapa'l - aJI~
. I .

re()Pa cne~~KaqHA Sl3liKa WPr. Ha"6a3e anre(SpbI cnel\KtPHKB.WfA

onpeAeJISleTCJI nOHWl'He KappeKTHOA mDPT-nporpaMMNH npeNIarae'l'-

ca QacTHqHOe pemeHHe oÄHoA oCTpoA npo(SJIeMH B H3liKe ~OPT -
. "

npö6JIeMhl ~KOH'l'poJISt'l'~OB nepe)J.aBaeMHX Qepe3 Mara3MH (cTeK)

napaMeTpOB. B ~eJIIDC nOJIyqeIDIH npaR'l'HQeCKHX aJIrOpHTMoBI13Y-

qam'CJI aJIre6p8.lfqeCKMe CBOÜCTBa nOJIyrpynnbl cneqH(p~Ut~H H .

CBoACTBa QaCTHQHOrO nO~Ka Ha 3TOA nOJIyrpynne.
I

I B'l'peTbeA rxaBe paccMaTpHBaeTcSInpHMeHeHHe_aJIre6p~cne-
I -
I ~4>HKaqHH B CnT. Onpe~eJIReTCa KOppeKTHOCTb cxeMbI CKH'l'aKCH-.

tleCKH ynpaBJISleMOrO nepeBO)J.a (CY-cxeMbl, CM. [44, 25J ) ,BbIXO)J.-

HUMa3bIKOM KOTOpO~ aBJIReTCa ~OPT. AOKa3HBaeTcH OCHOBHaR Teo-

peMa 0 KOppeRTHOCTH nepeBoAa. Ha 6B.3e 3TOA TeOpeMbl C03,IJ.aIGTCa

anrOpHTMbI npoBepKK KOPPeKTHOCTH. PaCCMaTpHBaeTCSI npaKTHqeC-

Koe npHMeaeHHe npe)J.JIO'HteHHOrOMe'ro~a cne~clMKa:QHH.

B 3aKJIIO"tleHHH nepetmCJIffiOTCSI OCHOBHbtepe3YJIbT&TbI )J.Hccep-

TaqHOHHO~ pa60TH H HanpasneHHSI AaJIbHeHmHX Hccne~oBaHHä.

CnHCOK HCnOJIb30BaHHOHJIHTepaT~ CO)J.ep~T 64 HaHMeHOBa-

Jma. BOJIbmaa 'laeTb 3'l'HX pa60'l'. nOCBHIqeHa HHCTPYMeHT8JIbHblM .

CHCTeMSMnpOrpaMMRpOBaHHHHa 6aae n3~KOB THna ~OPT.
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- . B npHJIO!remUf I npHBO)\W1'CJIpeBJIM3~H a.nre(SpB.HtleCKHXone-

p8.IV'lA HB,IJ.WPr -cne~4>HK8.4Hmm.

. B npMJIOmeHHH2 M3JIaraeTCH peanH3~H CTaTHtleCKOrO KOHT-

poJIH THnOB ~H mOPT-nporpaMM.

llporpaMMbl E npHJIOlteHHHX HanHCaHbl Ha Jl3blKe f1g-FORTH.

"'-
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rJIaBa I. l1HC'TP.YMEHTAYiliHHECWCTEMHllPOrPAMMHPOBAID1H

HA BA3E il3llliA OOPr

§ 1.I. BBe~eHHe

HanH~He HHcTpY1~eHTanbHUX CHCTeM nO3BO~ReT
.<

c~eCTBeHHO

nOBMCh~b npoH3Bo~MTenbHocTbTpy~a B npoPpaMMHpODaHHH. Yme

~OCTHrHYT HeMaHMH ycnex B aBTOMaTH3aqHH npo~ecca peanH3~H

83b!KOBnporpaMMHpOBaHIDt. B 0630pe [37] o($cyi\D.aroTCaHeIWTO-

pweTeXHOnOPHQeCKMeacneKT~ CO3~aHv.RC*CTeMnocTpoe~maTpaa-

~flTOpOB H o6o6~aeTCfl HaKOnJ1eH~ B 3TOR o6xacT~ O~e

OrMeqaeTCJI, QTO aK'rYaJIb~Tpe6oBaIDteMK npoPpaMi>!tHOUY

o6ecneqe~ ganaeTCR ero nepeHOCHMOCTb - Toe. cnoco6HoCTb

nporp~1HQro odeCneQeHHHpadoTaTb Ha pa3HHX apxHTel~ypax

3EMo B CnT TaKoe Tpe6oBBIDfe npiiBeJIO K nOI1h1Tlte pa3pa6aTlJBaTb

ymmepcaJlbHbriltnpoMeiiyTOQHbd1 Si3blK ).f.JIfl TpaHCJISi'1'OpoB - UNCOL .
,

llpH nepexo~e Ma HOBJ~ apXHTeKTypyc~e~oBano-6H nepen~caTb

TOJIaROUUCOL-TpaHCJIJtTOp. K COiIMeHJm p8.3padOTKa TaltOrO fl3bt-

Ka He Y,D.aBMacb0

llO3iite Ta Ke H~e.a HcnOJIb30BaJI&Cb AJI.fI ,n.OCTi'fiKemUInepeHOCl1-

MOCTli KOHKpeTHHX Sl3l:lKOB - 'l'.H. Itp-code;' SlBJISie'!'CHnpOMemyTO'Q-

HlAfSI3bIKOMB PASCAL -TpaHCJIfiTOpax t DIANA - B ADA-TpaHCJUITO-

pax.

Bo MHor~x CnT nepeHOCMMOCTb ~OCTHraeTCfi nocpe~CTBOM

OpHeHTaqMH Ha KaKoä-TO mHpOKO pacnpoCTpaHeH~ .fI3bIKBWCOKoro

YPOBIDt. TIpHBe,n.eM HeCKOJIbKO npHMepOB TaIDiX CHCTeM (,I\aHHble.

B3RTNHS 0630pa [32]) :

CYl1EP,CWS1.,CWS2, LILA, LINGUIST-86 - CHCTew, .opHeHTM:pO-

"
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B8.H1ibZeHa Sl3HK PASCAL
., ,

YACC, VATSt APARSE - Ha St3b1K C;

EUU:- - HaB3b1K FORTRAN ;
LmGUA - Ha ff3HRPL/I .

B A8nbHeAmeMKcnonbsyeM TepMHK .opHeHTHpoaaHHNä. Ha ftSblK

L n, ecnH L SiBJUleTC.aO~HCBpeMeHHOH3JiKOM peMH3a~M cm 14

OCSWK'fHmf Sl3b1KON'1'paHCnp:~opoB. '

B H3NItU nporpaMMY.poBaHHSI..BCTpeQ8I)TcSt paaHOrO po,I\a a(SCT:"

. .paKqKH H nOHHTHSI, KCTopble AOCTaTOqHO YHHBepCaJIbHN ( ~Kn,
, .

no~porpaMMa~ NaCCHB. THD AaHHWCH '1'.D.). llO3'l'OMY HapaAY e

cur ~enecoo6p83HO CO3AaBa'1'b Ha6op '1'8KHXa6CTp~~iR.. nO3BO-.

Asm~p83pa60'1'qH~ '1'paHcnH'l'opaHcnonb30BaTbHeo6xo~MYe nO-

, HSTKSI.B~roTOBo. BHAe". TaKofi HatSop MomeT. HanpWMep, npeÄ-

CTalInftb codoA xopomo C'l'pyxTypHpoS8.HHyD COBOKynHOC'l'&rOTOBbIX

MO~JleA t KO'!'Opaa paCWHPJle'1'CHDOJIb30Ba'1'eJIeU CIrl'. CDOCOCSOpI'a.-

HH3aqHH HaCSopa a6C'l'paK1ViA 38.BHCH'l', KOHeqHO, 0'1' KOHRpeTHoti

CHCrreMli.

llepcneKTHBHbDI HanpaBJIeHHeM HBJISleTCH CO3Aamie MamHH.

OpaeH!HpOBSHHYX Ha H3NKH BJiCOKOrO ypOBHH. B 3'1'0«CBH3K B 06-

sopa [37 J O'l'MeqaeTCH, '1'1'0 HaJIHqHe nOAo6~ MamHH CDOCO()C'l'-

Bye'l' pem81OOOnpoCSJIeMliaqxpeK'l'HBHOAreHepaqMH 1<0.1'-8.B 'l'paHCJU!-

,,-opax.

PaccNOTpeHHHe. HanpaBJIeHHSixopomo corJl&CyDTCH o. J(o~en-

~ OOPr-opHeHTMpoDaHHhIX CHC'1'eM, KO'1'OphIH nOCBs:~eHH nOCJIe-

,l\YI}lI\Hepa3AeJ1H ~aHHoA rJIaBli.
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§ 1.2.. XapaK'te~HcTMKa f13HKOBTHn$!.OOPr

1.2.1. 06aop nMTepaTyp~~ ,

npooneM~ npoH3Bo~MTenbHocTM Tpy~a B npOrpaMMMpOBaHMMOH-

JIH aK'fYaJIbffil yrn.e B Ha-qa.n:e1960-x rO~OB( [55J ). PaOOTaHa,IJ.

HHCTpyueHTaHbH&MHcpe~CTr;8MH H TeXHonorHe~ npOrpaMMHpOBaHMfl

MHIDf-3BM npHBO~JIa B 1969 r. K cO3~amno ~eJIOCTHO~H Pa3BH-

Tott CMCTew npOrpaMMllpoBaHHSt C HaaBaHHeM 1?0Pl' (FORTH) ABTO-

pOM.a3b1Ka @OPl' RBJUteTCSt q. MY? ( [54, 55, 5? J ).
BaJIee wHpoKoe pacnpoCTpaHeHHe H3UK ~OPT HameJI B CBH3H C

nOSIBJleHHeM MHKpo-3BM, T .K. pecypcu nepBbIXMMKpo-3BMONJIM

BecbMa o;paHH-qe~, a xapaKTepHWM CBOHCTBOMcHcTeM~ OOPTRB-

JISIeTCR KMeHHOee KOMnaKTHOCTb. B HacTo~ee BpeMH H3bIK~OPT

peSJIH30BaH nOtlTH"q'rO,!VIH Bcex . MHHH- H MHKPO-3BM.ilepe-qHc-

JIHMHeKoTop~e OTeqeCTBeH~e pea.n:H3aQHH :

... OJIeRTpOHHKa-60 [21], .

. - CM-4[ S],' .

- Ee (KOMIIJIeKCEC-79?0) [5J,

-p.B3CM-6 [1], .

- MCKpa-226[13].
Cne~eT no~-qepKHYTb, "q'rOH3bIK~OPT He HBJIHeTCStOT~eJIbHO-

CTO~M ~HoMeHoM. Te ~e npH~nbI, KOTop~e HamJIHoTp~eHHe B

CHCTeNe~OPT, HCnOJIb3yroTCStB ~yrHX pa3pa6oTKax, p83BHBaroTCSt

H.o6o61I\aIOTCHB npaRTIIIte nporpaMMHpOBaHHH. B 3TOti CBH3H OTMe-

THMKOHqen~ "pa60QeM CMeCH" [20J M CHCTeMY ~ccn [6J.
Ha oCHoBepeaJIyf3a~H R3bIRa~OPI'JIenrnT T.H. "CtmITID\KO~"

(threaded code) [2SJ. TexHHKa .clliHToro Ko~a" HCnOJIb3yeTcH
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B pa3HhIX npHJIO!teHHJlX ( [33, 42J ),
Ke Jl3~KOBnporpaMMHpOBaHHJI[39, 47,

JUm'l'Cg,HanpHMep,STOIC [59J, Im

CS],SL/5 ,MAGICIL H)ij>.

fl3HKHTHna ~PT HcnOn~3yDTCJl B.C8MHX p83HHX odnacTRx

. nporpaMMHpOBalOOl - npH pa3pa60'l'Ke one~oHHbIX CHCTeN ~ [57 ,
34J), npH CO3~aHHH68.3 'AaHHbIX( [ 41] ) t B 06J1acTH HCltyCC'l'-

seHHoro HHTeJIJIeKTa.( [29J ) t S '1'sne B aCTpoHoMHH, B npoMbDJI-
. .

JIeHHOCTH.,B otSp8.30B8HHH,npH paŠpa6ollfKe p8.3HhtXCHCTeM. peanh-

Horo BpeNeHH il 'l'. II. ( [ ~ J ). B ~SHHoRpatSoTe pacCMS'l'pHBa--

eTCSI npHMeHeHHe H3b1Ka OOPr npH aBlfOMaTH3HpoBaHHOR pe8JIH3~H .

a3~~oB nporpaMMHpOBaHHH.

nOHSMIiHe HOBbIX,cSOJIeeMOIqHYXMHKpO-3l3M.He 3aKpbIBaeT ny-

.'l'H pB.3BKTHJIH3IiKa OOPT( [27 t 60, 61] ).' Y..e CO3ASHbI'1'. H.

~PI'-MaIDHHI:!( [64, 4, 34, 48].), npoH3BOAH'l'eJIbHOCTb. KOTOpwc

AOCTHraeT 20 NHnJIHOHOBnpKMHTHBHbIX~PT-one~A B ce~

<.[~] ). .'

IIOJIHO~onHcaHHe H3b1Ka WPr cO~ep71tW1'CHB pa6o'l'ax [35 t 47,

51, 52, 56J. PB.3pa6oTaHcTaHAapr 1983 rOAa ( [35J ).

B TOM tmCJIe npH PB.3pa60T-

58 J. TaKHMM H3SKaMH SB-

[53), Fifth [49], .neeD

>
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1.2.2. OCHOB~~ ROl~enUHH fl3~Ka ~OPT ,

-

CHHTaKCHQeCKOK e~H~~~eä ~OPT-nporpaMMYKB~HeTCH .~~OBO",

npKqeM pS3~e~HTeneM C~OB' ~YMHT np06en. nporpm~pOBaHMe B

CHCTeMe~OPT npe~CTaBnfleT codoä nOCTeneHHoe paCIDHpeHMe H3~Ka

HOBNMH CROBaMH. llpH onpeAeneH*H HOBO1"O CROBa MO~O Hcnonb30-

BaTh Bce HMe~~eCH B CHCTeMe C~OBa. HOBble CHOBa BKJIlOtIaroTCH

BH3~K H ~e HHtIeM He OTRHtIamTCH OT "CTa~apT~" cnOB.

flApo CHCTeMM COAep~HT T.H. npHMHTHBbI, KOTopbIe peanH30BaHN Ma

H3NKeacceM6JIepa KOHKpeTHOKMalliHH&.06~M MaruMHHO-3aBHCMMO~

Q8CTHCHCTeMl:l06hftlHO He npeBh1I1IaeT2K 6WiT.

PaCIlIHpeHHe Sl3rlKa Mo~eT npoHCXO~HTb Ha p8.3Hll.X ypOBHflX :

a).CO3AaHHe npHMHTHBOB ~fl peanH3~HH nOHHTH~ HeKoTopoH06-

XacTH, CBH3aHHOK e "BHeWHHM MHpOM", HRH ~a HcnOAb30BaHHSI

Bcex BO3MOEHOCTeR~aHHoü 38M,

6) onpe~eJIeHHe HOBbIXnOHH'l'HK B TepMHHax ytte HMeK>!4HXCHnOHH-

'1'HA (OCHOBHO~ BH~ mOPI'-nporpaMMHpoBaHH.H),

B) paCIlIHpeHl(e a3blK8 HOBWH THnaMH .n;aHHNX,

r) BsePteIDIe HOBbIXKOHCTp~H ynpaBJleHHSI It .n;pyrHX nOH.R:THiiit

, BJIHSiIOIl\HXHa ~Y KOMIIHJISII.\J.Uf OOPI'-nporpaMMIX,

,11,) paCII1HpeHHe H3bIKa HOBNMHCpePtC'rBaMH ero pacWHpeHHH.

0 paCmHPfieMOCTHH3blKa ~OPI' no.n;po6Hee HanHcaHO B pa60Te

~~. .

WOPT-cHcTeMa nnnaeTCfl OTKp&TOH - Bce ee qaCTH peaJIH30Ba-

HWB eAHHOMCTHne H MOrYT HcnO~h30BaTbCHB npMKn~HNX npor-

pawe:ax. ,l{lme B.3~K acceMCblepa KOHltpeTHOH MaInHHhI pea11I'f3yeTcfl'

KaK COBOKYflHOC'l'bg?OPI'-CJIOB ('1'. H. mOPl'-acceMdJIep).
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XapaKTepHoAqepTOa ~3URa ~OPT RB~HeTca HanHqHe e~HHoro

MexaHK3Ma nepeASQH ~aHHbtX - Mara3HHa..Bce nOHflTHR 'nOJIyqam

KCXO~Hbte,n;aHHbte H3 Mara3HHa H BO3Bp~am'1'. pe3YJIbTaTbt Di Mara-

SHM. llO3'1'OMYB WPl'-npoI'paMMax HCnOJIbSYe'l'CJi T. H. odpaTHas!

nOJIbCKM 3 anHCh ( [25 J ).
PSSBHTOCTb Cpe,n;CTB paCIDHpeHHfl H OTRpHTOCTb np~aDTCHC-

TeMe He06xo,n;HMyD rHoKocTb - Hec~eCTBeHHNe pa3JIHQHR B p83HUX

BepcKRX a3&Ka nerKD YCTpaHKDTCa nocpe,n;CTBOM nepeonpe,n;eJIeHHH

HeKoTo~ ~OHHTHi.

HedOJIhWoi 06DeMMamHHHO-3aBHCHMOaqaCTH. HecnOEHaHpea-

~H3~ H rH6xocTb CO3AamT dJiarOnpHgT~e YCXDBHR~R ,n;OCTH-

EeHKHModHHõHOCTK CHCTe~ mOPT It HanHCaHHOrO Ma R3~Ke ~QPT

nporpaMMHoro eesecnetleHMR ( [29 J .). .

e TOQKH 3peHHR nporpaMMHCTa B8J!Hb!MKaQeCTBOM $IBJUleTCR

. HH'l'epaK'rHBHOC'l'bRShtKa. Cnoco6 nepe,n;atuf' napaMeTpoa 'llepe3 Ma-

r83HHnOSBOJISeT TeCTHpoBaTb H OTJI~HTb QOPT-nporpaMMM des

JlHJIlHHXsaTpa'r Ha CO3~aHHe cpeAJX. EcJIH nOlffiTHe onpe,n;eJIeHO, TO

OHOrOTOBO K SHnOJIMeHK» de3 BCaKMX ,n;onOJIHHTenbHWX,n;eaCTBHA.

KoHC'1'py~ ynpaBJIeHHH, KO'1'OpSe BK1IIOQeHbtB H)UX>CMCTew,

SBJ15ooTCSCTPYK'lypHhtMH. MexaHHSM BhtSOBa nO,1\I1porpaMM nOAAspu-

B8.eT nporpaMMKpoBSHHe B nOHf1THSlXHY1KHoro YPOBKR. B padOTe

[34] OTMeQae'l'CR, 'lTO HCnOJib30BaHHe H3b!Ka moPrnOBbDllaeT .L\KC-

qKnHMHHpoBaHHOCTb npOrpaMMHCTOB.

roPl' -nporpaMMhi OtieHb JIaKOID11uibt( [43, 62J ). G OAHO~CTO-
. .

poHli, TaKoe xaQeC'l'BO He nO3BOJIHeTtUITaTb ~OPr-nporpaMJ4ll no-

BepxHocTHO. e .1W'ftol CTOpOHbl,~OPr-npoI"paMMbl OQeHb KOMnaKTffil

BO BHY'l'peHHeM npe,ttCTaBJIeHHK.
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BHYTpeHHeenpe~CTa.BJIeHHemOPr-nporp~ 'l'HnHtlHO. npe.I\-
. .

. CTaBJISieTco()oA IfCWI4TWiKO~1tt KO'l'Opmt npHMe]?HO 1.5 pa3a 1<014-.

naKTHee nporpaMMH, HanHcaHMoR Ha HSNKe acceM6~epa. Oc06eHHo

CYII\OO'1'BeHHIiI3cfxPeKTAOC'l'Hrae'tcs npH pe8JIH38.qHK 60JIbll1H~CHC-

TeM. HH'i'epnpeT8'l'Op "cmwl'oro KOAS" npHMepHo 10 pas npeaLmIae!'

B CROPOCTHKH'l'epnpeTaTop SI31:lKaEASlG, paCSOT8.f{~MDIb~5 pa3

MeAneHHeeMamHHHOrOKOAa. ~aHHUe06 3~KTMBHOC'1'H B3SITH H3

pa<SO'l'bl [45J.
PaCmHpsleMOC'l'b83HIta OOPr nO3BOJUleT aaCTpaHBaTh fl3b1K Ha.

HYEHYI)npO6~eMHYD O()~ac'rb sl CO3.I\aB&Th nOHSi'1'MS~OC'1'aTOqHO BY-

COKoro yp0BHJI. ll03'forqaKTY'aJIbHOA 3'~at(eA CiyAYIltero RBJISe'1'Ca

BbUIMeliHe 6asOBhIX nOHSlTHä ,I\JIR.KOHKpeTffiiX npo6JIeMHWC o6.nacTeR.~.

H wc peMH3a.ttHR t BnJIO'1'b AO CO3~aHHfl npo6JIeMHO-OpKeHTHpoB8HHYX

BHprYaJIbHfiX mOPr-MamHH ( [63]).

e

,
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,1.2.3. 0 He.n;OCTaTKaxH3bIKa~0PI'

, .
HapW c npeH~eC'l'SaMH. KO'1'OphlMHofSJIAAae'1'113hlKOOPr np" '

pa3patSOTKenpOI'paM1r1HOrOoCSeCneqemm MJfKpO-3BMt B JIHTepaType

Y1l.eJUm'rBHHMaHHe HS He~OCTa'l'KH 3'1'01'0' HSIIIKS. 06CYD'A8I>TCSICJIe-

1J.YIlII{Henpo6J1ew :

, - wo R3YKa He CO,ItepltWl'apHtfNeTHKHtuscen: C 11JIaB8I)~eä TOtlKOA

( [45. 24. 48J );

- OTaHA&prlWI <f>8AJIOBaJICHOTeMa (SKp8.HH) JlBJIRe1'OJl BeCbMa npH-

MH'l'HBHhIM,MeXaRH3MOIIt Me nOSBOJIJm1I(HM})emaTb <SOJIee CJIoJtHhte

38AaqH B OCSJl&C'tRCRCTeJAHOrOnpoI'paMMHpoBamfH ( [45 t 24J );

- He XBaTae'!' AHHaMH"<IecKoropacnpeAeJIeHPUI n&U1TR ( .[50J ) ;

, - 06paTHSJl nOJIbCKaJl sanRCb lienpRBbItIHa nporpaMMHCTS.M([50 t

24J) ;~

. -WPl' -nporpaMYhl CJUUHKOMJIaKOHHtlHbl H HeJIerKO tlHTaM'Ca ( [45,

48, 50. 63]) ; ,

- B H3b1KeHe'!' C~CTB KOHTpeJIJI'rHnOB IIepeAaBaeMHX qepes Ma-
"

rasHH napaMeTpoB (OTBeTCTBeHHOC'1'b sa eBOM oDIH6KHnOJIHOCT})m

, JIeDar Ha nOJIbS'oB'a'reJIe) ( [24, 45. 50, 63J ).. '

B patSoTa [ 63J OTMetlaesrcH t 1l'1'O(SOJIbDIHHC'l'BO ODIKCSOKBOOPr

npOrpaMMax OBHSaMa C HenpaBHJIb~ HCnOJIb30BaHHeM MarasMHa.

nO1l.1lepXHB&eTO2:. trfO BaBHeAmef.is~aqef.t np" )1.0KyMeHTHpoS8HHH

~PT-nporpaMMbl HBJIHeTCH cne~~K~HJI HCnOJIbSOBaHHSI MarasHH&

npo~paMMoA t T . e. YKasaIDIetmCJI8 "'l'Ht10BBXO~HWCH BWCOAHI:lX

napaMe'1'pOB. Ta.Me cne~<pHKal\HH c~eCTBeHHO 110DbtUIamTe tmTae-

NOCTb mGPT-npOrpaMM.
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,

§ ,1.3. lli1IDdeHeHM6S{3hlK&OOPI' B cm.

. .

,1.3.1. 05~aR xapaKTepHCTHKaIDOPT-opHeHTHpOBaH~C~

OrmpaaCb aa nepe'qMCJIeHmreB pa3AeJIe I. I HanpaBJIeHKJIB

'1'.exaOJlOrHKpaspa6oTKH CIlT'1 pacCMO'1'pHMTe KatteCTBa J13LIKa~OPrt

KOTopweQ60CHOBHBaIDTCO3~aHHe ~OPT-opHeHTHpOBaHHHXCnT.

I. OOPI' RBJUleTCStpaCn:poCTpaHeHHW Jt3b1KOMK JIerKO peaJIM3yeTcH

aa MHKpo-.H MHHH-3BM.

2. IlporpaMMHoe o6eCneQeHKe, HanKcaHMoe Ha J13btKe ~OPr, 0'1'80-

CHT8nbHO Mo6HAhHO. TaKoe KaQeCTBO o6JIerQaeT nepeHoc CHT H

nocTpoeHHbIX B sToA CHCTeMe 'I'paHCJ!J1TOpOB fia" HO'BbIe'"MO,I\MK 3B.\1.

. 3. ~OPr ,1];OC'1'aTOtlHOaqxpeK'l'KBeH no cpaBHeHHIO e Si3b1KaMHBhICOKO-

rO ypoBHJ! (oco6e~o MaAfeT OTMeTWl'b KOMnaKTHOC'l'bQX>Pr-

nporpaMM). I1oHBJIemleBblcoKonpoH3BO~HTeJIbFIHX~OPr-MauIHHB He-

KOTOpolCTeneHK pemaeT npo6xeMN a~KTHBHOCTHHHTepnpeT~H

~OPr-nporpaMM.

4. rHt5KocTb H pacmHpsteMocTb nO3BOJIflm

Hy7KHYJOnpo6JIeMayD 06JIaCTb H pa60TaTb

JIeMHOA 06JIacTH.

HacTpaKBaTb H3b1K. Ha

B nOHaTHHX 3TOa npo6-

5. OOPl' HBJIfteTCR OTIq)b1ToLiCHC'l'eMOHnpOrpaMMHpOBaHHH, Bce KOM-

nOHeHTli 'KOTOpoa (~Pr-acceM6JIept pe~aK'l'Op TeKCTOB, MOHHTOp

BHemHMXYCTpoAcTB t p83HIie naKeTbI 11 T. IT.) BbII10JIHeHbI B e,n;HHOM

CTHJIe - 3TRM CO3~aHa ~eJIOCTHaH cpe,n;a npOrpaMMMpOBaHHSI, B 1<0-

. TOpOH McnoRbsyeTcH TOJIbKO O,n;HHSI3&K.

H3BecTHo, QTO R3bIKH"CmHTOrO Ko~a" HcnOnb30BaJIHCb np* He-

'. nocpe,n;cTBeHHoä peaJIH3~H Si3b1KOB Pascal [42J, Extended

Basic t UCSD.Pascal t LiSP.[34 J.B ,D;aJ!bHetimeMH,n;efIHcnonb30Ba-
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H"ff n3~Ka ~OPT B Ka~eCTBe npoMemyTOQHOrO R3MKa TpaHc~nTopa

pa3BHBaHaCb H npHBo~H~a K CO3~aHKID~PT-opHeHTHpOBaHHHX CnT.

ABTOpy~aHHO~ pa6oT~ H3BeCTHMqeTb~~ CHCTeMM :

I) CHCTeMa "1llAf'" ( AraMHp3nH M.P. - mA AH CCCP, JIeHHHrpap),

[2, 3J ;
2) CHCTeMa, p8.3pa60TaHHM B MY"( aBTOpbt KvIpM~HHB.A.,

KJIy60BHq A.A., HO3,IWYHOBH.P. - JIeHHHrp~), [II, I2J ;

3) CHCTeMa,p8.3pa60TaHHaJi B pry ( aBTopbI JIHTBIU-IeHKOA.H.,

j{eMVlHC.il. - BIJ;pry, POCTOB-Ha-)J.oHY), [IOJ;

4) cm TAPrY(ToM6aK M.O., Coo B.K. ,m~~aJI H.P. - Try, Tap-

TY), "[15, 16, 17, 18", I9J. .

Bce 3THCHCTeMM OCHOBMBaIDTCRHa R3HKe IDOPT (XOTR Ha

pa3Hb1X B13pCHRX ~PI'-a ), HCnOJIb3YROOPI' KaK ~eJIOCTHyroTeXHO-

nOrHQecKyIDcpeAY. Cpe~CTBa OnHCaHMR CMHTaKCMca B 3TMX.CHCTe-

Max p83HMe H He paCCMaTpHBaroTCR3~eCb nOAPO6Hee. 06~ew qep-

ToA H~ReTCR MCnOJIb30BaHHe paClliHpeHHoro ( ~PI'-opMeHTMpOBaH-
.. .. . . .

Horo ) MeTo~a CeMaHTHQeCKMX npo~eAYP, npM KOTOpOM "npo~e,u,y-

paMM"RBJIRIDTCHJID6Me cpe~cTBa a3MKa~OPT - no~pOrpaMMM, TM-

nM ~aHHMX, MaKpocpe~CTBa H T.n. 3TH T.H. ceMalffMQeCKHe no-

HRTHff06pasyroT CBoero po~a JIeKCMKOHR3MKa, 3JIeMeHTM KOToporo

CBff3btBaroTCHC (a6CTpaKTHoH) CHHTaKCHQeCKOMCTPYKTYPO~ R3MKa.

HeCMOTpflHa P8.3JIHQHR B MeTo~ax YCTaHOBJIeHHR TaKO" CBR3H

MO~HO CKa3aTb, QTO paCCMaTpHBaeMMe CMCTeMM cO3~aroT cpe~CTBa

~ff nepeBo~a e MCXO~Horo R3MKa Ha H3UK CeMaHTMQeCKMX nOHH-

TH". B nYHKTe1.4.2H3~araeTCR OAMH M3 MeTO~OB onMcaHHR Ta-

Koro nepeBO)\a..
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1.3.20 0 He~OCTaTKaX C~eCTBYD~~X CHC~eM

Oco6ym ponb B CnT Hrpawr CpeACTBa. nO3BO~HID~e npoBepHTb

KOppeKTHOCTbHeRoTopax seneKTOB OnHCaHHfl. HCXO~Horo ~~NRa

(Hanp. 8.1IrOpH'l'MKHyTa NIII npoBepKH ROppeK'l'HOCTH CMCTeMbl

npaBHJI BtlttHCJI8fOO13HatleHHH aTpH6yroB [46J). Han:HtlHe TälGlX

Cpe~CTB nOBbDl18.e'1' H8J.\eJtHOCTb CO3)J.asaeMbiX TpaHCJUiTOpoS H ~ae'1'

BO3MOJtHOCTb O()Hapy,mTb HeRO'1'Opble OWH6KHB OnnCaHHH H3WKa Ha

CaMhIXpaHHHX 3'1'anax paspadOTKH.

B nepBWC'tpex cHcTeMaxt KO'.l'opYenepetmCJIBJIHCb B npe~-

JqeMpas,Itene, yROWlHYTlle cpe,ItCTBa ocSHapyaeHHJi OImf(SOKB onM:-

caHHH CeNaHTMIGI fl,3b1Ka npaK'rHqeCltK OTCyrCTBym' (HO imeMOn
. .

cpeACTBa "OTJI~JtH, ROToPHe nO3BOJISIDT BbISlBKTb nO,Ito6H1:le OmHdXH

nO3Ee).
\

HaH6oJIee TP.J'ÄHliM sonpoOOM JJ paCCMaTpM:SaeMbDCcMc~eMax fIB-

JrJle'l'CfIcOt'JIaCOBaHHe Ha<SOpa CeMaH'l'KtleCRMX nOHHT~R C CHHTaRCH-

qecKoACTpyRTypoA pean:MsyeMoro BSYKa. ilepBMM marOM npH peme-

HIlH3TOU npo6JIew HBJISle'lCS: CO3,IJ.aHHe CpeACTB, nO3BOJIJDO~X no

OnHCaHHnCeMaHTHtleCRMX nOHHTKa H OnHCaHHD CHHTaKCHQeCROU

C'1'pyK'l'ypbI nposepHTb '1'e acneK'fbt MX cornaCOBaHHOCTH t KOTophle

SlBJIsm'l'CSiC&.u&H BaaHbIMH~ or niidopa Ta,mx aCneitTOB 3aBHCHT an-

napaT ODHcaHHR CeMaHTH~eCKHX nOHRTMA.

TaKHM O()pa30N, aRTYMbHoA 3BAaQeii. gMReTCSI OCH~eIDfe cy-

~ecTBymmHX CHCTeM (Sonee COBepweHHNMHCpe~CTBaMH OTn~KH onH-

caHHApeaJIH3yeMHX H3HKOB.
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§ 1.4. CnT TAPrJ:

1.4.1. 06II{HeCBep,eHHR0 cMcTeM;e

B Hac'1'O~eM pB.3~eJIe pacCN&'1'pKBaeTcSI '1'8KU.CHC'l'CMa noo1'-

poeHW! 'l'paaCJUITopoB (CnT TAPrY) t B KOTOpOKOfSwI<THW Sl3LtItOM

SIBJUleTCHSSNK moPr. C&I& OHCTeMa'raua HanKOaHaHa 3'1'014SI3bI-

Ke.

B o(SU{eMCJlytlae peSYJlb'1'&TOM pa60'1'H CnT TAPrY HMHmCSi HH-
,

"fepnpe'la'1'opht. HO eOJlK OOPI'-oHCTeM& OCH~eHa Cpe;I.C'1'BaMHqeJIe-

BOn KOMnHJIji~H KJIMpeanK30BaMa B B~e gx)Pl'-MaImiHbt. TO MO1KHO

nOJIytlWfb H JtONnHJI$I'1'OphT. CI1TTAPrYnO3BOJISle'1' nOCTpoHTh 'l'a1t!Ce

'l'paHCJUl'1'.QpbIMlft'epaKTHBHhIX .fl3FlKOBnporpaMMHpOBaIDut H cnoco6Ha

pa60'1'aTb B YCJlOBHSlXOrpaHHQeHHOÜ onepaTHBHoA nmdSITH - B 3TOM

nwpaxaeTca OpHeHTHpOBaHHOC'1'bCRCTeNU Ma MHKpo-3BM.

B ~eJIHX ~OC'1'H~eHHS!KOMnaKTHOC'1'HpeanKs~SI CMCTek~ oc-

HOBhlBaeTCSIaa KOHl\ef:l~Hpaspe7lCeHHoro ,qepesa>!3fiBO,I\a ([38,
7J).

-

PaCCMOTpHM'1'enepb MeTO~ onHcaHHSI Sl3WKOB B ~aHHoA CnT.

GHB.Q8JI<XHCXO,IJ.HMH3 npeAIIOJIOaeHHSI, 11'1'0 CeMaHTHKy' peaJiH3yeMoro

H3~Ka L MO~HO npe,IJ.CTaBHTe KaK onHcaillie nepeBo,qa C Sl8FlKa L

Ha HeKOTopIDi )ij>yrol .ft3bIK Mt CeMaHTHKa KOTopero C'ClHTae'1'CHH3-

Bec'!'HoR L CM. [23J ). CJxO1tHOC'l'bTaKoro onVlcaHHSIsaBHCHT 0'1'

Bbl(JOpa Sl3bIKa M. IIpai'3MJIa nepeBO)J.a YCJ10iitPJU)'1'CSiB CJIš"'qae, eCJIH

~3NK L co~eP*H'l' ROHCTPYKQr.D, KOTopaa He HMeeT aHaROra B M.

B TaKOM CJIyqae np~e'l'CSt Mo,n.eJUtpOBaTb 3TY ROHCTPY~IO npaBH-
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~8MHnepesoAa, ~~AanH3M KOTO~ ~H~ TaKOM 3~aqM He OQeHb

y~o6eH. noa~Ot~ He~e~ecoo6pa3HO CTporo 3~MKCMpOBaTb n3~K M.

Ecnw~e B~ÖpaTbB KaqeCTBeM pacmMpne~ H3MK, TO ~O pas-

6~Tb onwcaHHe CeMBHTHKH Ha ~Be ~aCT~ - nepeBO~ e g3~KaL fia

(pacmMpeHHJ~) $l3NK M ~ lJacm~permfl F!3bIltS, M, Ko'!'ophIe peMH-

3yDT Heo6xo~~~rde nOHHTHH H3~Ka L. B ~aHHOM cnyqae B KaqeCTBe

H3~KaM B~dpaHa3~X ~OPT. e O~HOMCTOpo~, 3T~M ~ocTMraeTcR

Mo6PlJIbHOCTbC~iCTeMbi, e ,tijJyr'oi1 C'rOpoiWI~ ynpo~ae'l'c.ft armaparrypa

nepeBo)J.a (nepeBO,f.\ B nOC'I'tPHKCHyDSaIiMCb, CM. [26}9 c-rp..2IO ).

OnwcaH~eHCXOAHO~OH3~Ka B cnT TAPfYCOCTO~TW3 HeCKO~b-

KHXtIaCTe11G P'IlC.. I Ha CTpo 23 ~UIJI1'JCTpY!:pYeTCBR3K3TI1X \UiCTeH

e 3Tanalv'Ui pa60Tbt TpaI-ICJIa~'opa.

OnHcaHHe nepeBo~a OCHOBNBaeTCflHa ~pManw3Me CMHTaKCM-

qeCKH ynpaBJ'UteMoro nepe:w~a ( [44, 25J) M:I1peÄc~.ra,DJ!.f[eT00-

(SOMKC-rpar~faTMKY JiH':::XO)J,HOf'OH3bIR8., l( 'npaBI1J!8.M 1\OTOpOM np~1nV1-

CaHU T.H. KOMnOHe~\~ nepeBOAa, Hcxo~~~~ rpaMr~a~*Ka~OR~Ha npH-

HwxemaTb KJIaccy LR(K) , - npeo6pasoBam1e B :rpaMM8.'Nffl.-Y

npe,IJ.llieCTBOBaflli.f;:npo~::rBoA~TCR:aBTOMaTM'tl8CIDi ( [22] ) e B CJIyqae t

eCJIH nO.iIY'-ieHH8..fl ppa.W,faTMl{& npe.1ltmeCTBOBaHMH He nO3BOJIfleT 110-

C-rpoMTb MSP -8.fi8JIM3aTOps< nOJlb30Ba're.1UO, it COiE\8.neHWiO. npa,I\errc.ft

npeo6p820BhTBaTb rp~.M!AaTlntjl' Bpyt.I~1})..

CeMaHTMKa no~y~aeMoro B pe3YJ1bTaTe nepeaoAa @OPT--TeKcTa

onHCMBaeTCH KaK COBO~~HOCTb ~OPT-noHHTHH. HeKOTop~e W3 HMX

(rr.H. DD1IEDIATE-I10lliiT~t.a) ynpaBJIMJT <I>OPI'-KOMl1H:JZRl.\weHt a OC-

TMbHbIe san.YC}\a!õTCH BO npeMR BW10J!HemHt nporpaMW. B TepIvU1Hax

OmiCa1-ilii!113hlKa MOI\HOCRa.'3aTh, trro 130 BpeMH ~OPr-KOMnMJIRl.\MH

pa60Ta.roTnomr.nUi ,CB5i3aHHble C l<OHTeKCTHbUJIHYCJIOBHH.MI1K CTaTJ1-
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~eCKOH CeMaHTMKO~ MCXO~HOrO fl3M~a~ B KOHeQHOM ~TOre Ha 3TOM

3Tane KOMnM~MpyeTcH nporpaMMa, COCTO~afl M3 nOHflTM~~MHaMM-

~eCKOM ceMaHTHKM ~ BHYTpeHHee npeÄCTaB~eHlr1e rOToBoH K Bb!TIO~He-

HHD npOrpaMMM 3aBHCHT OT KOHKpeTHoH ~OPT-cHCTeMDI.

TaK KaK. cm TAPrY Op~ieHTMpOBaHaHa MMKpo-3BM, OHa MO1KeT

B AanbHeHweM ~ymHTb ~p. YCKOpeHHOH peanH3aqHH npOrpaMMHOrO

06eCneQeHH.H Ha "rO~OM c60pY~OBaH11H".

TIYTM pa3BHTHfl CHCTeMbI : -.

- y~yqmeHHe MeTO~OB OnHCaHMfl peanH3yeMbIX fl3bIKOB,

-' CO3~aHHeBMCOKOMHTepaKTHB~XCpeACTB ~fl 06~erQeHHHpa-

60TbI nO~b30BaTe~H,

- HaKo~eHHe "neKCMKOHa nO~b30BaTenH CnT" B BHAe xopomo

CTPYxTypMpOBaHHOHCOBOKynHOCTH:~PT-noHHTKH.

CHCTeMa peanH30BaHa Ha .H3bIKe fig-FORTH Ha 3~1 :

- CM-4 (OC-PB),

- CM-4 ( UNIX),

- AppIe II,

- "WcKpa-226" (paapa6oTKa BeAeTcfl).

'.
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0ill1CAHV1Efi300 TPAHCJffiTOP

MCXO.II.HbIM.TeKCT
"

Onl1carme aepaEO,D,a - CM~;aKCWqeCKUM aHanH3

H nepeBoA

~Pr-TeKCT

On~caHHe Ko~reXCTrlliOC YC~OBHH
H CTaTMu.eCKO~ ceMar~HKH ~Opr-KOMnMfiLrJrUi

OnftiCaHHe p'IiHai\n.rtl(3CKO~

"CWMTbtH KOÄ"

.~ t
CellaH'rIlK>l =Lf B!inO~H~~~

, )J.aHHme Pe3YJIb,ta'l'b[

,_1

PHc QI
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1.4.2. CHHTaKCHQeCKH ynpaBRReMbM nepeBO~

CxeMa CY-nepeBo)J.a - 3TO KOpTe'IK T, = ( N, L:, A t R, S ) ,r)J.e

N - HeTepMHHaJIbHbIHaJIcpaBHT, S.e: N - ~HKCHpoBaHliblH: HaQWlbHbrl1

CHMBOJI(aKCMOMa), ~ - BXO)J.HOHaJIcpaBl1T, Ä - BbrXO)J.HOM8.JIrpaBI1T t
, ,

a R - MHOlCeC'rBOnpaBHJI nepeBo)J.a BH)J.a

Ao ~ xoA1x1 ... xn-1Anxn ' zoB1z1 ... zn-1Bnzn (1)

( xi-€ Z*, zioC fj.* , Ai' Bi-€N.).. BeKTop( B1'...' Bn )

. RBJIReTCR HeKOTopOH nepeCTaHOBKOHBeKTopa (A1'. .. An ).,

ECJUf (B1'... ,Bn) = (A1'...'.oAn) BO Bcex npaBl1JIaX

nepeBo~a H3 R , TO nOJIyqaeM cxeMy T.H. npoCToro CY-nepeBO)J.a.

CxeMa CY-nepeBO,IJ.a eCTeCTBeHHEM'o6pa30M Onpe~eJIReT MHO-

EeCTBO riap ~enOQeK, BbrBO)J.HMNX113 napM (S, S ).llepBbre KOM-

nOHeHTbI BCex, BbIBO)J.HMbIXnap COCTaBJUIlOT BXO)J.HOHR3btK, L1 ' a

BTopbIe KOMnOHeHTM-B~O)J.HOM R3UK LZ . EcnH (x, y)

RBJIHeTCR BbIBO)J.HMOMnapoi1, TO ~enOQKa Y Ha3bIBaeTCSI nepeBO)J.OM

.l\enOQKH x.

B HameM CJIyqae paC'CMaTpHBaeTCH nepeBO)J. HaSI3bIK OOPr, B

KOTUpoM dOJIbmHHCTBO KOHCTp~H HMeeT nOCTcpHKC~ BH)J.. H3-
. .

BeCTHO, QTO ~H nepeBO)J.a M3 HHcpHKCHOH3anHCH B nOCT~11KCHYD

~OCTaTOqHO nOJIb30BaTbCSI TaKO~ npOCTOH CY-cxeMoH, B KOTOpOM

Zo = ... = Zn-1 = A (A - 0603HaQeHHe nYCTOM CTpOKH ). HaM

npH)J.eTCR pacCMaTpHBaTb 6oJIee OÕII\HHCJIyqafi, TaK KaK HeKOTophIe

~PT-KOHCTpyR~H OTJIHqaIDTCR0'1' nOCTcpHKCHoroBH)J.a, a TaK*e He

Bce HCXO)J.HNefi3UKH CTporo HHcpHKCHH.

B ~aJIbHeHWeM 6YAeM HCnOJIb30BaTb TaKyn cxeMY nepeno)J.a, B

KOTOpoABee nprom.JIa ~MeIO'l'D~

AO . xoA1X1.A2... ~-1AnXn t ÜB1B2 ... BnV'

( UtV -€ ~:If ).

(2)

L
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OK8.3HBaeTC.fI,QTOnpH nor\fO~ npaBM TaKoro B~a MOZHOsa-.
~8B8'l'b Jm6oa GY-nepeBO,D,. B OcSIqeMCJI~ae AJIH 3Toro npJQJ;e'l'CS

pasdHB8.Tb npaEMa BHAa (I) Ha KyCKHBK,1];a (2), T.a. BBO,I(HTb

HOB~eHeTepMHHaJIHM ,I(onOnHM'l'en~HHenpaBHRa.

B Ka~o~ enT HMeDTCScpeAcTBaAXH JIeKCHqeCKOrO aHaAMaa.
. .

'I1Hor.n.8. B 3TOa 06JIaCTH npHMeIDIe'1'CJI nOHR'rKe Macca JIeXCeM, KO-

Topoe nOSBOJISieT COKpaTKTb onHcaHHe MCXO,I(HOI'On3HKa (OAHHM
. .

MeTaCMMBOnOMBHpa~aeTCS qenoe UHOBeC'l'BO ROHKpeTHYX neKceM ).
Ot1l{qHOBS)\eJIJUY1'C$lMacCTi "HAeHl'HcpHRa'l'Op", WKOHCTaH'l'a" H T .n.

,itJI.R,Kao CYD\eCTseHHO, '1lTOÕbt npeACTaBKTeJIH T8JG1X MaCCOB COX-

pawt1IHCb npH nepeBO,D,e. ll03TOMy' 6Y,D,eu cqwraTb, tlTO ~ K 11 co- .

,lteP'K8.TOARRaKOSbte MacCht ReltCeM, a COOTBMcTByron~UeMeTaCHM-

Bom TparryeM KaK ae-repMHHaJIbHiie. TaKoe COrJIameHHe nOSBOJIHeT

T8Jme nepeCTaBHTb npe,D,CTaBWl'eJIK KJIaCCOB JleKCeM, eCJUf

HyrJto.'
3'1'0

)1Pi1Mep I. PaCCNOTpHMCJle~IUJ!OCY-cxeuy.:

N :: {seq, Stm, Del, Id, Dim. Const, Var, Idlp, Exp, Mon},

~.:: {'j' , I:::', 'VAR', 'DIM.', '< I', I) I ,[I], [C], '+'} ,
A:: {I!' , 'VAR' , 'ARRAY'J [I], [c], '+', 'Q) ,} ,
S :: Seq H R COC'1'OH'1'K3 npaBHJt :

n Seq + Stm t Stm
2} Seq ... Seq ,., Stm t Seq Stm

, ,
3) Stm -+ Del . Del.
4) Stm ... Va1:' : =' Exp t Exp Var '!'
5)' Del + 'VAR' Id . 'v AR' Id

6) DeI -+ IDIMI Id . ( . Dim I)' t Dim Id
7) Id [IJ ,f!]



8) Dim

9) Const

10) Var

11) Var

12) Idlp

.13) Exp

14) Exp

15) Mon

16) Mon

+.

~

-,.

~

~

-+

..

...

.....
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Const , Const 'ARRAY'

~.[C]re]

Id

Idlp Exp ')'

Id' (t

t Id
.

, Exp Idlp

, Id

Mon , Mon

, Exp Mon '+'Exp '+' Mon

Const , eons t

, Var 'oo'Var

3~eCb. [IJ 0603HaQaeTKJIacc M~eH'l'H(fMRaTopoB,[e] - KJIacc u;e-

HUKKOHCTaHT6e3 3HaKa, a anocTpO~M TpaKTYDT KaK MeTaCHM-

BO~M, B~e~aID~He KJIIDqeB~e cnoBa H p82~e~HTeHH.

ilpH TaKoR HH'I'epnpeT~H npoI'paMMe

Var 'A; ~ B(6); A:= 4; BC3) := A+2

COOTBeTcTByeT nepeBo~
VAR Ä

6 ARRAY B

4 A !

AQ>2+3B!

Talt KaK npaBH~a nepeBo~a HMeIDTBM~ (2), TO c~oco6 MX 3a-

AaHKH Mo~eT 6~b HecKOnbKO ynpo~eH. ~R 3Toro oT6pacWBaeM

BTOPHe KOMnOHeHTMnpaBHH H BBe~eM HOB~e 0603HaQeHHfl :

mE = u.,.

POST = v ,

~ = (k1 ' ... , ~ ) 3~aeT nepeCTaHOBKY BeRTopa

( 1,..., n ), npHQe~ i -TaR ROMnOHeHTa BeKTopa CB1,...,Bn)
onpe,IteJHleTCflKaK ki -TM KOMnOHeHTaBeRTopa (.A1' .. ., An).
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no 3TOiil IIH<PopM8J.tHHB'l'Opble KOMfIOHeH'l'bInpaBKJI BHAa (2) Mor:rr

()h1TbBOCCTaHOBJIeHli. )J,JUICOKp~elm.fl 3anHCH npH 3'1'01"(CtUlTaeM,

trl'O no YMoJItlamnoPRE;::: A " POST;::: A H PERM;:::( 1,..., n )..

llpHMep2. . ~a 3~aHHl[ CY-cXeMY DpKMepa I ~OCTa'l'OtlHO

AOnOJIHWl'b nepBbls ROMI10HeHTbt. npaBY~nepeBo,n.a(KoTopbleodpa-

syIO'1'KC-rp8MMaTHKy HCXO~Horo R3NKa) CJ[eAYIOJ~eAHHq,opM~leR :

4) PERM = ( 2, 1 ) , POST = '!'

5)PRE ;::: 'V.AR'

. 6) PERM;::: (2, 1 )

8) POST;:::' ARR.AY'

II) PERM;::: (2, 1..)

14) POST;:::' +'.

16) POST;::: 'õ)'

YK83aHHHAB~~ cxeMH CY-nepeao,n.a nO3BOJIl[eT MCnOJIbSOBa'!'b

AepeBo BHBo,n.a MCXO,n.HOInporpaMMlil (CM. [25 J . C'l'p. 163 )NIH

. BNnOJIHeHHlInepeBO)\a. tlTo6bt otSecnetmTb nepeBo,tt npe,n.cTaBH'1'eJIeA

Jt1tacCOB JIeKCeU, onpe,tteJUteM e~e PRE H POST AJUl Koau;eBLlX

BepmHH ,n.epeBa BbtBo,n.a CJ[e.n.yIO~ oespasOt.!. B K~oR 'l'aKO~ sap-. .

DJHHe PRE;::: A; eCJIH BeplliHHS COO'1'BeTCTByeT npe,n.CT8.BlfTeJIb

Macca neKceu ( H,1J.eHTMqMKa'l'Op.KOHCTaH'l'aH T. n. ), '1'0 npHHH-

MaeTCR POST;::: TeKCT JIeKCeMH, B npoTHBHOM CJIyqae roST ;::: 1\ .
)]}ISE . BHj-xpeHHI.fX BepmHli PRE t POST H PERM j'1Ke onpe,I\e.n:eHbl,

TaK KaK RaltAoii . BHy'l'peHHeü BepmHHe COOTBeTcTByeT. aaKOTopoe

npaBH~O nepeBo~a.

llpHBeAeM 'l'enepb aJII'OpH'!'MCY-nepeso,n.a Ha ~epeBe BbIBOAa

. npoI'p~. ( W $IDJIae'1'CHJIIOdo~BepImfHoit ~epeBa BHBO)\a ).

I
L
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,

AJIrOa1TMGENTEXT(W) :

G1.. BN,ftaTb TeKCT FID~(W) .

G2. EcJUi W HMe~ npgMbf8 .~~!.?~~.!:!Mb.~ nOTOMltI-i V1"'.'" Vnt

TO nepeCTaBHTb ~X cor~a~HO PERM(W).. BMeCTee BepwMHaMH

nepeCTaD~~~CR H no~epeBb~t

G3. Ecn~ w ~MeeTnpR~e nOTOMRH

KOpHfiMH KOTOpIDC OHK CJly:r.aT ..

W1'...' Wk ,TO ~H Ka~o-

rOi = 1, , k BhmOJlIDITbGENTEXT(VI.) ..~

G4-. ~a'llb TeKCT POSTCVi)..

G5. BhTXOÄ..

&tnO.iIBMB 3TOT aJI1"opWPMHa JtOpHe )1.epena BhIBo,n,a

BbtXO~HOMrWTOKG nepenol1; BXOl1;HOHgenot!I\H..

nOJ!ytUU.i B

'\
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J .4.3. MO,D;HgMRaI.(HRMeTo.n;a neJ>,eBo~a

~JlaBHYIO'l'pY,l\HOCTbnepeBo.n;a COCTaBJUiJOTCTpYKTypHhIepa3JIH-.
qMH Bxo~Horo H B~O~Horo a3~KOB. CY-cxeMa HBJIae'l'Cfi YAo6HUM

Cpe~CTBOM ~a nepeBoAa OT~eJIbHHX KOHCTPY~HM a3~KOB nporpaM-

MHpoBaHHSi. Ho BlldpaHHbIH H~..MHo6'beKTHbIH .fl3btK - ~OPr - liana-

rae'!' HeKoTopI:1le 6oJIee OOIrlfe 'l'pedOBaHH.fl. KOTOpbIMCY-cxeMa Ke

Bcer.n;a Y~OBJIeTBOpSIeT. P.anpHMep. Bce OODaKTU .R:3IiK8.OOPr .n;OJI1K-

~ 69TbonHca~ AO MX "CnOJIb3013aHHH. EcJIH 13 peaJIH3yeMoM fl3W-

Ke TaKoro orpaHH\teHHSI He'!'. TO Heo6xo,D.HMO CHaqa.na nepeBeCTK

I onHcaHHH, a JlHmbnOTOM OCTaBbHym QaCTb. CY-cxeMa 13 ~TOM CJIY-
, I

qae MO~eT OKS3aTbCSi rpoMO3AKOH H nnoxo nOAAaro~eHca MeTo.n;aM

CHHTaKCHtreCKOro8.HaJIH38. (MK '1'aKOHcxeMbl H6';CYtq8CTBYe'1'130-

o6~e). B ~eJISlXnpeo.n;OJIeHHRno.n;o6HUXTPY,D.HOCTeHHaM npHlliXOCb

HeCKOJIbROo6o6~HTb anropHTM nepeBO).i.a.

B peSYJIb'l'aTe BbU10JIHeHHflaJIrOpHTMaGENTEx:J::[IAA HeKOTopOH

BHYTpeHHeH BepmHHOW v .n;epeBa BU13o.n;a MH nOJIyqHM 13 BUXO,IJ;HOM

nOTOKe onpe.n;eJIeHH,ynQaCTb nepeBoAa. OÕO3HaQHMT8.KyID ~acTb

Qepe3 rc'Cv). CooTBeTCTBYD~HH OTpe30K BXO.n;HOH~enOQKH odpa3YeT

KpoHy nOMepeBa C KopHeM V .f
BwweynoMHHyTYDnpo6neMy 0 nepeCTaHOBKe OfiHCaHHH MO~HO

nOCTaBHTb 13 ~e~~eM BH.n;e : nepeBeCTH ~enoQHjr

uov1U1v2U2 ... un-1vnun
B qeno'ClKy

W1W2 ... wnu' ,
rAe u. -t 2.:'*tV. -E Zi{. SlBJUle'1'CHJq>OHOtinOAAepeBa. lWpeHb RO-J. J ' ,-

Toporo 0603HaQaeM Qepe3 Vj , Wj == 'L' ( vj) J a ut € A"*
sBnHeTCSI oc~aBme~CR qaCTbD nepeBo~a.
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tJTo6bt nOJIytlHTb6onee 06lI\Häwtl'OpR'l'M nepeBO~a, 6y,n,eM

npeAnOJIOraTb, . tl'l'O KgpHH nOMepeBbeB , no~e~x tIepeBO,IJy

paHbme .1WyrH~ (Bepml1HbIVj) , nOMeqeHbt "?KOTOphlM cneqHaJIbJib1M

OtSpa.30M. TaKKe MeTKH npM3TOM NOEHO npHnHcaTb K, npaBMJIBM

rpaMMa'lHKH HCXO)1.HOrOS!3mta, 'fax KaK JII)60H: BHY'l'peHHe1r\ BepmHHe

~epeBa BbtBO~a COOTBeTCTBYeT HaKOTopoe npaBKnO rpab{M&THKH.

YK8.3aHHble MeTKH 6y,u.eM B~aJlbHeHmeM HB.3bIB&TbpemtMaM14 H 060-

3HaqaTb Qepe3 REG.

J(onycKaeM B BapIIlMHax, KOTopbIe cHa6aeHbt peJmMOM, HapRAV e

npHMeHeHMeMa.nrOpHTM& GENTEXTBO3MO1KHOCTbHeKOTOphIX .n;onOJIIDf-

,'1'eJIbHWC,n;eHCTBHH. Taxlou4 06p8.30M, REG MO7KeTHMeTb p8.3HLte 3Ha-

qeHHR ~ft pasHMX npaBHJI rpaMM&TKKH. Ka~oe TaKoe 3HaqeHHe. .

onpe.n.eJUI~ Ha6op ,n.eHC'l'BHH, nOA11eE~X BbtIIOJIHeHHIOnpH o6pa-

6oTKe COOTBeTCTByDlI\eASepmHHH,n,epeBa BHBo,n;a.

npHse,n;eMTenepb .aJIrOpHTMt ynpaBJIStIOIqIDiBNl10JIHeHHeM,n;eäCT-

BHii, onpe,n;eJISteMbIXpeJWMaMH(W SlBJUteTCRJII>(SoitBeplUHHoA~epe-

Ba BNBo,n;a).

AJIrOPi1TMSEARCH(W) :

S1. EcJIH WMMeeT DpslMUe nOTOICH W1t..., Wk t '1'0 AJISI Ka1QI.OrO

i = 1,... ,k BWIIOl1IDfTb SEARCH(Wi).

s 2. EcJxH B B81TUIHHew oIIpe~eJIeH peJmM, '1'0.:

. S2.1. BbU10JIIDtTb,n.etiC'l'BH$l,yKa3aHHble B REG(W) ,. -

. S2.2. Y~aJIwrb nOMspeBbH e KOpHSWMW1'...' Wk' HO He

CtlwrraTb sepmHHY vi B A8JIbHe~meM '1'epMHHaJIbHoi1 BepulHHOÜ,

( npKBbtllOJlHeHKHmara G2 B a.n:ropHTMeGENTEX~.

S3.BaxOA.
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.
Hcxo~~oitaepmHHofitJ!)lSi BJIrOpHTMa SEARCH 118JUleTCSi ltOpeHb

.1\epesa BbtBO)\a.

OnHpaaCb aa MOAH~qHpoBaH~ TaI~ 06PB30M anropKTM ne-

peBOAa, nepexo~Y Jt paCCMO'l'peIDfiOBO3M:OmIbIXpemuaOB. B AafrnoH

~oTe ODHmHKXHmb AB8. pe~Ma, KOToPHe~e npKMeHnnHCb npH

pa3pa6oTKe KOHKpeTHNXTpaHcnnTOpoB, HO B npH~ne KO~HqeCTDO

peaKMOBHe orpaHHQeHO (no~b30BaTenwnpe~OCTaBnHIDTCSicpe~cTBa

NISi paCl11Kpemui HaCSopa peDMOB).

PeiKHM , TRANS B BepWHHe W 03HaQaeT, 'lTO B BbtXO~HOA nOTOK

nocTynaeT nepeBoA nOAAepeBa e KOpHaN:W . HMeHHo3TOT pe3HM

Hcnonb3YeTCH ~nepeCTaHOBKH onHcaHHH.

PeEHM TRANS(W):

Tl.. &mOJtHW!'bGENTEXT(W).

T2. PRE(W) :=A; POST(W):= Il .
@OPT-nporpauMH06~qHO npe)\CTaBJIaroTCRKaKT.R. n:" -onpe-

AeJleHMJI(colon,'definit:i;Qns). llO3TOMY'BBeAeH ~7mM' COLON ,

XOTO~ o6eCne~T nepeBOA OnepaTOpoa B TaKKe onpe~eneHHs{ .

EMH B BepmKHe Vi yt(B3aH pemIM COLON ,TO lt"(W) ocpOptVISIeTCfI,

KaKOTAeJIbHOe ": ft-onpe~eJIeHHe, A1IfI KOToporo reHepHpyeTCSi
" '

CneqHaJIbHOe CH~eMHoe HlWt. Q'l'o6u's .D.aJIbHeÜmeM nO~b30BaTbCSI

3Tm.f onpe~eJIeHHeM, ero HWI XpaHHTCSt KaK roST(W) e

Pe~ COLON(W):
, ,

Gl. reHep~pOBa'1"D KOBoe CMCTeMHoe HM.fi~

C2. B~aTb C'l'polCYt COCTO5!lf.\YI)H3 ': I H CHCTeMMoro HMeHH.
fr', .

G3.. &mOJIflliTh GENTEXT(W). '

G4. PRE(W) ::: A; POST(W) : =CXCTeUHoe 1Od1l.

llpe,n;iIOJIaraef'Cii t tlTO CTpoKS. I ;I t 3aKpwB8JO~Wl " :"-onpe-
AeJIeHHet D~aeTCSi anropJ.ITMOM GEnTEXT .

i
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I. 4.4._I1P~Me!LfiepeB°.I\a , .

~ KaqeCTBe npHMepa pacCMOTpKM He~onbmoA HCXO~~ g3MK,

B KOTOpoM HMeID-rcJt~eJIbte KOHCTaHTH,nepeMeHHHet uaccwBbI, one-

paTOpbtnpHCBaHBaHH$1H onepaTopbl ~KJIa. Ha c'l'p.34 (Ta()JIIlfI;taI)

IIpHBe,tteHRrpm.wR'l'HRa3Toro HSblRa ( Jlel3htKcToJl6eI.:(), . a Tahe

OfiHcaHHenepenO,I\a (cTondL\H REG, PRE, POST JolPERM ) .

HnnmcTpHpyeMnepeBO~ npH nOMO~ cxe~eR HCXOAHoä

nporpaMMli :

~K ;.

wh~ K <6

do-
varS ;_.
S : = S + Jt(K) ;

,

dim Jt(5) ;

K := K + 1

~

B peSYJIbTaTe BhmOJIHemm a.!IrOpH"'Ma SEARCH. nSA KopneM Ae-

pesa BW3o,n.a3'1'oR nporpaNMbT, nOJIyqmI nepeBO,n.:

VARK VAR S5 JtRRAYA

: 8Y81.

BEGIN

V? K @ 6 <
WHILE

V? S @ V? K @ A? Jt

. V? K ro 1 + V? K

Q) + V? S

REPEAT

.,
8Y81
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B3~oR ~PT~nporpaMMe Bce 06DeKTH onpeAeneHY AO '1'01"0,

KaK OHK.6y)JYT HCnOJIb30BaHbl. TaneBbmoJtHHeTCH TpedoB8.HHe, no

KOTOpoMYROHCTp~~
"

BEGIN ... WHILE... REPEAT

'~o~~a HaxO~MTbCH13HYTpH.:P-onpe~eneHKa. B ~aHHoMcnyqae

tr: "-onpe~eJ1eHJm ~aeTca creHepHpoBaHHoe CMCTeMHoeKMHSYS~ .

nORBJIeliHe HMeHH SYS 1 13.Ko~e nepeBo~a (HcnOJIb30Bamre

. otSMItTa SYS1), rapaH'l'HpyeT 3anyCK npor~. 11MeHRonO3Touy

B KopHe .n-epeBa ~OJI1IeH tSYTb yc'1'aROBJIeH peroUI TRANS .
llOIDiTHH V? H A? JlBJIlDOTCn:paCDJMpeHHeMOOPr-a Jt ynpaB-

JUlM' KOM11HJI~Keii OOPr-nporpaMMbtCJIe,nyrJ~ 06pa30M :

a) eCJIH'M~efITKq)HKaTOp, KOTOpIDtCJIe,uyeT sa cnO13OM V? , ae

${BJI.FIe'1'C.fi~HMeHeMnepeMeHHoii, TO npOHCXO~~ npepbIBaHHe KOynU-

J~H H B~aeTcn coo6~eHHe od OmH~Ke,

(n CJIOBO A? BbtItOJIHRe'l' '1'aJ<ylO1le npOBepKY ,IJ)IJi HMeHH M!lCCHBa .

HanpKMep nporpaMYe ~ P; P(5);= 3 COO'l'BeTCT13Ye'l'

nepeBO~

VARP 3 5 A? P

H coot11I\eHMe II P He JiBJISIeTCJtHMeHeMMaccHBa'" 13~aeTCSI 130 Bpe-

Ma odPa6OTKM 3'1'01"0 ~OPT-TeKC'1'a.

TaRHM 06pasOM, KOHTeKC~e YCJIOBKHMCXOAHoro SISNKa nepe-

ao,n;Sl'l'CSI13 KO}f1'(3KCTHble YCJIOBHH (paCmHpeHHoro) ~OPr-8. H

o6pa68."l"liBamTCHBO :speM.fi . KOMI1KJIm.~~nlfmOPr-TeKC'l'a, T.e. 11.0

OcSPa30B8.HHSiBbinOJIHl1eMOHWPl'-nporpaMW. Mu He 131UIro-cmJiHnpo-

aepK.Y KOHTeRCTHNX YCXOBH~ B COCT8.B anrOpKTM8. nepeBo~a no

.D;ByoMIIpYitiKHaM:

I) He4eneco06pasHo CXHIDKOMYCXO~HHTb~pMaJIH3M nepeBo~a,

2) Heo6xo~HMNecpeAcTBa ~g no~06HoÜ pa60TW ~e c~eCTBYDT

B 13~e BO3MO~HOCTKynpaBnaTb moPT-KOMnHn~KeH.
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0'

Ta6.ll~i~a 1

L

REG PF.:E POST PEFt'1

1 Pr'og ::= Unit. " TRAHS '

"

2 Uni t. ::= saq COLOt4 .0,
'3 saq ::= St.nt
4 ::= seq ';' St.fll
5 St.m ::= DCl TRAt4S
6: ::= !,Jar' ': =' E;x;P ! 2 1,
7 : : = HQadQt-. BOd' BEGIH REPEAT
B OCl ::= I J;IR' Id JAF
9 ::= 'ÜHt' Id '(' Diril')' 2 1

10 Id ::= [n
11 Oim : : = Const. ARRA'r'
12 Const. ::= rc]
13 I.)at ::= Id I,J?
14 n= IdlP ExP ')' 2 1
15 IdlP ::= Id . (' A?
16 E';p ::= T'1on
17 ::= E';P . +' t'1on +
IS f'1on : : = Cc'rlSt. 0

19 ::= Jar' @
20 Haader ::= 'WHILE' Cond "JHILE
21 BOd) ::=' 0(1' Saq '0[1'
22 Cond : : = Ei';p . (' Ei'<;P <
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§ 1.5. BbtBo,nbt

I. AHMK3 npHMeWIewx MeTOAoB omicaHHn H3btKOB B OOPr-OPJlleH-

THpoBaHHWCCnT YKa3b1BaeT Ha Heo6xo,n;jtMOCTb nOBbIDIeHH.flTex;tOJiO-

rHQKOCTM3THX MeTOAOB.

2. OAHjlfMK3 nyTefA.:)J)Ul AOCTHiKeHHJi 3TOH qeJIM RBJtHeTCSt COSAaHHe

Cpe,D.CTBaBToMaTK3KpoBaHHo~ npoBepKM HaH6oJIee Ba~HNX RCneKTOa

COrJIaCOBaHHOCTK ~eKCHKOHa CeMaHTMQeCKHXnOHHTK~ H CKHTaKCH-

qeCKOM CTp'yRTypbt aSblKa.

3. BSH,J1,yToro t 1ft"O CeMaRfHtteCKHe nOHJn'IU[ peaJUI3ym'CSI Ma 113b1-

Ke WPr, c~eCTBeHHb1M acnem'OM npH onKcamlH ceMaUTHtleCKHX

I, nOMTiiA. '"HBJUleTCa eneqMq,HKaI.\HSIHCnOJIh30BalUfH Mara3HHa HMH.

'4. ,lVISi Kcc.ne,n;OBaHHSiTaKoro aeneKTa qeJIeCOO6pa3HO

$OPMaJIbHhlHannapa'!'.

~O3)J.aTb

5. Ha OCHOBe3Toro annapaT8 Heo6xo,D.HMoyTOtUiHTb nOHJITHe KOp-

peKTHOC'!'H onHcamUJ: Si3b1K.aH pa3pa60'!'aTb MeTO~ npoBepKH TaltOH

KOppeKTHOCTe.



36

fJI8.Ba2. AJlff!13PACnEl{Wl?~ill H3h!KA~OPT

B ~aHHo~ r~aBe onp€A~~~eTcfl nOHaTHe cneqHcp*KaI~HJrl q,}OPr-

nporpa.1\1MhI H BBO)J;HTCH HOBbIH epOpM8.iIbHl-lH annaparr 8JIreCSpa

cne~Yi<p~u:~j,i ff3hfKa.~OPr.. OCHOBHoe BHHMaHMe YÄeJIReTCHw3yqe-

HHID CBOMCTB 3Toro annapaTa.

Ha 6ase anre6pH Cne4H~{Ka~XH

e

onpe~eJUleTCH nOIiRT~!e KOp-

pe!\"THOH ~OPT-nporp~ H npe).ViaraeTcSt qaC'rlftIHOe pemeHHe

npO6.11eM1! I\OaTpOJUl TvH1OB nepe,D,aBaeMf.lX 'lIepe3 Mar8.3WH napaMeT-

pOB -CTGlTHtr6CIUtMlWHTpoJlb THfiOB. no TeKCTY Y?OPI'-nporpa.\tw.

WPr -fIOHflTMfl 06MeHMB8JOTCfiHHq:opMa~~1eHtlepea Mara:nU1 ,n;aH-

HWX. Opa~h~HpoBaHHoe Ha ~roIeBeKa onHcaHWe fi3HK& Bcer~a co-

Aep;!mT CneI.:tY.<pH1\aI+t<!}fMCnOJlb301%\HHflMara:ntHa. lJ;JIfI Bcex nOHRTMi1:

13 BH,ü,e :

T~n~ BXO~HMX napaMeTpOB ~-- THn~ BNXOÄ~X napaMeTpoB~

CnMCKM TMITOB j~OpRÄo~eHU - nepXlli1M S~eMeHT Mara3MHa RB~8eTCR

. nOCR6AlmM D cnMCKe. HO~HqeCTBO THllOB H KX HMeHa B1M5HpalOTCfi
j

B 3aBHCHMOCTM:OT npOOJIeMHOä 06JIaCTk1" ,lJ;Ui CTaH)J,apTa WPr-83,

HaJIpMMep, nepeli8Hb MMei)li.f~XCR.THnOD CO~ep1itlfl'Cli B pa60Te

[35J ' CTp. 23-24. .

ECJUf MH.paccMaTpMBaeMTMnbt wa,n,pec" ( ad) 11 " 3HaqeHl1e "

(val) f TO Cne[~HtP~fKa.I\HR.nOHfiTHSi UstoreU (3aJ1KCb 3HaQeHH.ff

no ~cy) nmlIeTca B BH,lle [val ad -- J ~ a CI1er~H$!UfaIl,MR

nOHHTH${ nfateht! ( pa3bJMeHOBaHHe ) - B BHAe [ad. -- val J " .

OCHOBO~ np~ cO3~a~H ~p~anbHoro annapaTa R.BnfieTC~ HMeHHO

TaRoe, npKBhNHOe)J.JIR.Y?OPI'-nporpaMMlicTa nOHfiTHe cneqMcp7.KB.4WM.
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§ 2.1." OCHoBHbIeCBOHC'l'BanOJIyrpyrmbt CneI.tHd>MK~ .

BBe,n.eMCHatlaJIa HeKoTophte O()O3HaQeHHH.H oape,n.eJIeJms{ :

A - an~BHT (KoHetlHOe MHOEeCTBOCHMBOJIOB),

}i* - MHo~eCTBO CJIOB B 8JItPaBHTe.A .

.A - nycToe CJIOBO(/\ -€ A-Jt "PK JIJ:)C>OMA ) t

\81- AnHHacnoBa a ,
ab - KOHKaTeHaqHfl CJIOB a Hb.

llpHMeQaHHe. EcJ1M A = jZ5 . ( B ,n.aHHoi patSoTe TaKoi! CJIyqaii
, .

Me KCK1ImQae'fCH ), 'TO A* ={ 1\ } .
0603HatIHMT.R. H.YXeBYDCneQHroKKaQHJ:)qepes 0 H Onp~eJIKM

~eCTBo~cne~Kd>HKaqH-! H~ ax~BHTOM A CJIe.n.yD~HM06PS30M :

~' p(A) = ( A* x A"* ) U {o}.
llapy (s1' s2)-€ A~)( A* odOSHatmMQepe3 [s1 -- 82 J."
Onpe,n.eJIHMT.H. ~YCTyrJcneQHcPHKmumKaK napy

( A ,A) = [--- J-€A"*,X A*

H 0603HattHM ee qepes 11 .
B J.\aJ1baej;1meM6y.u.eMnHcaTb p BMaCTO P<A) , eCJIH HS KOH-.'

'1'81roTa JilCHO, 0 KaROM a,1IfpaBKTe A H,I\e'1' petlb.

Onpe,IJ.eJIHMTenepb npoR3Be,n.eHHe (KOMI103H~) cneWiqMK8.WfH

CJ1e,lt'Y1}~Mo6p8.3o~ :

I) >rf s -E. ~ .: sO = Os = 0, ,

2) 'Vs, t ~ '4» '\ {o}: st = [s1 -- ~2J[t1 -- t2J=
[ aS1--- t2 J, eCJIM t1 = aS2 '
[81 -- bt2J, eCJIH 82 = bt1 ,.

0-, B OC'1'aJIbHNXc.nyqaJIX.

HY1ieBM cne~q,HK8l\Hli xapaKTepH3yeT 011IH60tiJiY1)CHTY~ -
=

HeCOPJIaCOBB.HHOCTb THDOB.

rI
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CJIe.nCT~KeI. lf3 onpe,l\eJIeHHR,npoH3Be~eIDuI Henocpe~cTBeH-

HOCJte.nyeT, trrO

[81 --- S2 J [t 1 -- tz J = [r 1 -:-- r 2 J 4 0)

'l'oI'Aa il TOJIaKOTOI'.I\a, KorAa C~eCTB;yIOTa, b -€ X* TaKKe. tlTO

I) a =A UK

2) aS1 = r1'

3) aS2 = bt1'

4) bt2 = r28

b=A.,

D1'JfOtep. q. PaCCMO'fpHMUq.aBWl' A = {ad, val} H BbItmCJUUI

npoH3BeAeHKa He~oTo~ cne~~MKaqKH HSA 3THM an~B~TOM :

[val--J[--adJ = [val---adJ
[-- "adJ [val --- J = 0) .

[- ad] [val ad -- J = [val -- J
[ad --val] [--- ad] = [ad -- val ad]

TeO~Ma le MHO7!teC'1'BO~ o6pasYeT- no.nyrpynny C eAKHlu~e~ K

HYJIeM,!'..e.

I> Jf S J t -Eq,: st -€ ~ )

2} >t r, s, 1;-€ <p: (rs)t = r(st),

3} >rf soE: <p : sll = 'Us = s,

4) >f S -E. ~ : so) = Q)s = Q)~

).(OK8,3aTeJlbCTBO. .

CnpaBe~HBOCTb YTBe~eHKä It 3 H 4 CJIe~eT H3 onpeAe~e-

HHR npoM~BeAeHHS.

,n.,UI ~OKll3a'1'eJIbCTBa acco~aTHBHOC'1'H yMHO1teHHSI paCCMOrrpHM
,

Ta6JIHI..\Y2 Ha CTp. 40, B lCO'1'OpoijnpHB8,l\eHblBee BapHaH'r1i BbI-

6opa r . 8 H t t TaK*e, ~O JIH60 (rs)t 4 Q),JIH~Or(st) f Q) .
Ba1KHO 38MeTHTh. tlfO B OC'1'8JIbHbtX CJIyqMX (rs)t = r(st) =4) .
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I1yC'1'b s -E. t . Onpe~eJIHM ,IJ,JIflHerO 3neMeHT s -1-€ ~ CJIe-

~ 06pasoM :

I) eCJIH s = 4) ,'1'0 s-i = 4) ,

2) eCJIH s = [51 --- s2 J ,'1'0 S-i = [S2 -- S1] ~

HenOCpe~CTBeHHO MOXtHOnpoBepW1'b, ti'rO SS-1S = s H

1:1-1SS-1 = s-i. B rr8KOM CJIyqae 3JIeMeHT s-1H8.3JiBaeTCSI HHBepC-

.~ Jt 3JIeMelfJ.'Y s . )J,JIa:JIlO<Sh1X3.n:eMeHTOB s M t HMem MeCTO

paBeRcTBs (st)-1 = t-1s-1 H (s-1)-1 = s.

.Bw,n.eJIHMK3 ~HeKoTopue nO~HO1leC'1'Ba,ROToplie Hrpam' BaJK-

~ poJIb npK H3yqeHHH CBOKCTB npoH3BeAeHHfl:

L = { [a -- J , a -€ 11* },
R = { [--.b J I b -E 11* } ,
E = { ~[c~-- eJ I e -E A* } U {o}.

CoOTBe'fCTByDII\aR.AHarpaMMiaBeHH8 H30cSpa1teHa Ha pHC. 2.

3JleMefi'fli s t ,IJ.JIStKOTOpa: DlmOJIHSeTCa paBeaCTBO ss = s,

883MBBmTCa ~eMnOTeHTaMHnOJIyrpynnH.

TeopeM8 .?.Cnpa.Be)J.JIHB~ CJIe~~e Y'1'Be~emlfl :

,

I) E~BJI~eTCfl KOMMYTa'1'HBHO~nOAllOJIyrpynnoK C eAHHH4eä Jt

ayJIeM, npHtleM 3JIeMeHTY MHOlCeC4fBa E II TOJlbRO OHK JlBJUlmCS

~,l\eMnOTeHTaMH nOJIyrpynru2I p,
2) L II R nBJIOTCR nOMIOJIyrpyrmaMH e e,IJ.H.HHI4eA,npH'IeM s -E L

. lforAa H 'rOJIbKO '1'01")\8, Kor.n;a s-i ~ R, .

JIHBO st f (D.

3) st .e. L BJIe'{{eT t -E L II st -E R BJIeqe'l' s -e R,

4) LR = 1'" {o} H
RL CRU L 'U {o} ,

5) eCJIH s - L Ht:fO HT1Vis f 0 H t - Rt '1'0 cnpaneA-
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,

~" ",'--"- ' - - ...
!'"' 5 1"5

1 [ ri --- f2 J
[ r1 --- rz.]
[ r1 --- b51 J
[ ri --- b51 J
[ r1 --- b'C51 J

[ ar'2 --- 52 J
[ ar'z dt.1 J
[51 --- 52 ]
[51 --- dt'i J
[5i --- 52 J

[: \:\1""'1
[ ZJt--,!
[ r'i
r. 1"1
[ 1"1

--- 52 J
--- dt1 J
--- bS2 J

"--- bdt.1 ]
b' (:52 J

2
3
4
r:-
~t

..' , "._7.C_. .. .~~

TaÖ.I1HU,,3 2

u ep

Pl-iL 2

-- - ,-- - . -
t. st. O-'s)t. == r'(st.)

1 [85,;: --- h J [e,3f' 2 --- t'2 J [ ear'1 --- t:;: J
., [t'1 -_.- tz J [,31"2 --- .jtz J [':Jf'1 --- dt;;:; J.l..

[e'b5.-:. --- 1:'2 J [c:' bS1 --- k J [: e' f'1 --- t2 J
4 [t.1 .--- 1:'2 J [51 --- dtz J [1"1 --:-- bdt.2 J
:;:. [852 "---, tz " [eSi --- t2 J [r'1 ---- b' t.2 ].J- - ." - , -""".....,.",..."..""""" ...0...-_--

r '"

L
"

'1 R

\. A

(I
\.
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)J;oK8.3aTeJIbCTBO.

I) 3aMKHyTOCTbMHO1KeC'l'BaE OTHOCHTeJIbHOYMHOiKemUI',KOMMyTa-

TMBHOCTb yMHO7KeHHSl11 I1)\eMnOTeHTHOCTb 3JIeMeHTOB MHO1KeCTB8. E

npOBepSlIDTCSlHenocpe~CTBeHHO no onpe~eJIeHHRM. OCT8.eTCSlnOKa-

'. 3aTb, tlTO 60JIbme tf~eMnOTeHTOB 13nOJIyrpynne 4? HeT.)J.JISI 3Toro

npe,1\I!°JIo'IKHM, 'q'1'0 . s = [c --- d J, c 1 d H ss = s. COI"JIaCHO

CJIe;n.cTBmo.1 )\OJDKHbIcYJ.qecTBOB8.Tb a, b --€ A* TaKHe, tlTO

(a) a = A HJII1 b = A)

(6) ac = e,

(13) ad = bc,

( I") bd = d.

M3 (6) Ii (r) CJIe~ paBeHCTB8. a = A H b = A. Tor~a

.13 CHJIY 'B) cnpaBe,1J.JIKBO e = d, tlTO npoTMBopetlWI' npe~OJIOJKe-

HHIO e t d.
2) CnpaseAnHBocTb YTBe~eHHSl npoBepneTcSI Henocpe~cTBeHHo.

. .

3) EcJIH st -€ L, TO cym;ecTByeT X1 -€ A* TaK, tlTO BbII10JIHSIeT-

C.fI paBeHCTBO st = [r1 --- J .M3 CJIe,n;CTBHJt1 BbITeKaeT, tiTO

WISl HeKoTopoMb -€ A'* HMeeT MeCTO bt2= A . n03TOMY t2 = 1\ ..
. /-.

H t -€ L. BTopa.fI tlacTb ,1\OKa.3b1BaeTCSI.n;Bo~cTBeHHbtM06pasOM.

4) .1IIo6oA HeHYJIeBoia 3JIeMeH'l' [a --- b] nOJIyrpynlll:.t~ MO'itHO

. npe,n;CTaBHTb 13 BM,n;enpoH3Be,n;emUt. [a ---J [--- bJ . e ,n;py-

roA CTOpOHbI,AJISIBcex [a -- J-€ L rt [--- b J -€ R cnpa-

Be)\JIJ4BO [a ---J [--- bJ = [a --- b] 4 4).

. 3HatleHHeMnpO~f3Be,n;eHH.f{[--- b J [a -- J
a) [c --- J ' eCJIH a = eb,

6) [--- d J t eCJIli b = da,

13) G), 13 OCTBJIbHbtXCJIyqamc.

G.ne,n;oBa'!'eJIbHOt [___Ob J [a -- J . -€ R U L U {(),}.

HBJIHeTcSt:
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EC~K an~aBHT A CO~epmHT B TOQHOCTK O~KH C*MBO~I TO BN-

nOJIHReTCH paBeaCTBO RL = R U L. ilO3'1'OMY .B 06Il\eM . CJIyqae .

HeJIb3JI YTBep7K)\a!'b,tITO RL = R U L U {4)}.

5) CnpaBeAnHBOC~b yTBep~eHHfl B~eKaeT K3 onpe~eneHHM.

Teop€Ma2"AoK83aHa.

Ecna RID6oä3HeMeHT 8

BepcHbIAK HeNY 3JIeMeHT

nOJIyrpynnM 4? HMee'1' e~HHC'1'BeHHHH HH-

8-1 , TO nonyrpynna ~ H83~BaeTCfl MH-

BepcHoi1.

Cne~cT~Me 2~ qp HBHReTCH HHBepcHOM nORyrpynnOW.

CnpaaeAJIH80Ci"b STOPO YTBepIKAeHHfl BblTeKaeT H3 nYHKTa I

'l'eopeMbt 2 H YeopeMbl1.17 ~3 KHHJ1H[30], CTp. 50.

CHe~eT OTMeTHTh.~O no~noJIyrpynnaR H cB060~Hafl nOJIY-

rpynna A* H30MOppHbJ:

[---e] [--d] = [ --' ed J .

MO7KHOnO:Ka3aTb, ti'l'O eCJIM 8 -€ L" {'DJ; TO MHomeCTBa

BH~a 8~ HBJIHmC.R co6C'.rBeHHbIMH r~aBHhIMH npaBblMlt M~eMaMH no-

JIyrpynn~ q-" a WfQ1KeC'l'BaBH)J.a 4> t , rAe t -€ R ~ {11} -
.co6CTBeHHbiMH i'JIaBHblMH JIeBbIMHH)J.eMaMH. Bo~ee Toro, <1>. HB-

JIRe'1'CH0-6HnpocToH nOJIyrpynnoYI(CM. [30J, cTp.72-74, 110),

B KOTOpOM OTCyi'CTByIO'l'O-MHHHMaJJbHbIeM)J.eMbt (CM. [ 30J '
CTp. 98 ). ÜTMeTHM,QTO 6MnpOCTblMKHBepCHb1MnOJlyrpynI1aM noc-

BRIl\eH§ 8.4 B KHKre [31J.

~eH onpeAeneHHfl npoH3Be,n,eHHHcne~HTHKaQHYi TaKKM o6pa-

.30M, KaK 3'1'0 C)J.enaHo B HaC'1'o~eM pa3~ene, B3.flTa H3 KHHPH

[I4]s rJl. III, § 6. TeopeMa2 YTOQHReT CBoMCTBa npOH3Be,n,eHHH .

,. J
.

(cp. ~}4 , CTp. 302).
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§ 2.2.11a.C_'J,'Y!tt~ nOPMoK Ha nOJlyrpynne cne~d?VfKa.nMti

g.2.1. CBOHCTBa qaCTMqHOrO nOPMKa

OfIpe~eJI11M OTHOWeHHe ~ Ma nOJIyrpynne ~ ,. nOJIarM 8' t

Tor~a 11TOJIbKOTO1"'~at Kor~a st-1 = ss-1., 3TO OTHomeHlie StB-

~HeTCRqaCTl1qHWMnOPMKOM .(~OK83aTeJIbCTBO CM. [31J, 'CTp. 55).

TaK KaK ot-1 = ~4) ='~, TO' () ~ t ,D;IH JIIO60ro t -E <p.

~OKa3aHOTaKme, QTOonpe~eJIeHHOeTaKHM06pa30M OTHomeHHe

qaCTVfqHOrO nOpH.U.Ka KB1IfleTCfl cTa6HJIbHbIM , '1'.e. s ~ t BJIeqeT

/' ./ -1.".. -1 .
r8 ~ rt, sr ~tr H s ~ t .

Jle1"'KO nOK83aTb t 1H'0 . HepaBeHCTBo

~J060MY113 CJIep,ylOIJ{liXpaBeHCTB :
~1 .

,(a) st s = s ,
-1(cO t5 s = 5 ..

s ~ t SKBHBaJIeHTHO

I)

2)

3)

4)

5)

TeopeMa 3. CJre~e yTBep~eHHfl'paBHOCI1J!bHbl:

[s1 - 82 J ~ [t1 --- t2 J .

3 a -€A* : [81 -- 82J = [at1 -- at2 J .

[ --- 81] [t1 ~- t2 J [82 --- J = [--- J '. .

[ -- 81] [t1 -- t2] = [--- s2 J,
[ t1 -- t2 J [82 --J = [81 -- J .

~OKa.3aTeJIbCTBO ..

ITYCTb [81 -- 82 J ~ [t1 -- t2J.113 paBeHCTBa «n
CJIt.t"yeT, tlTO

. [-e.( -- t2 J [82 -- s1 J [s1 -- 82 J = [81--- 82J.
YMHO"/itU06e QaCT1oI STOPO paaeHCTBa cnpaBa Ha SJIeMeHT

[52 - \~J> nOJIyqMM.paBeHCTBO[t1 --- t2 J [s2 -- J =

= [s1~-- J .
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H3 cne~CTBMR I B~eRaeT, qTO,C~ecTByroT

1iT0. I) a ::!\ MJIM b ::I\. ,

2) ~t1 :: 81 '

3) at2 :: b82 '

4) b ::' 1\ .

CJIe~OBaT'eJIbHO, cYIl\ecTByeT a -E },if ,npM ROTOpOM

[ 81 --- 82 J:: [at1 ~~- at2 J .

ECJIM 81 ::at1 H 82 ~.: at2' TO [-- 81J[t1 - t2 J ::

:: [- at1] [ t1 t2 J :: [- at2J:: [-- s2J .

Tenepl> YMHOmHM o6a Kom~a 3TOH qenH paBeHcTB cnpaBa Ha

a, b~ A* TaKHe,

3JIeMeHT'[s2 --- J 11 nOJIyqHM paBeHcTBo

[ - s1 ] [t1 -- t2J [s2 '-- J :: [--- J.

~aJIeeYMHO~M 06e qacTH nOJIyqeHHoropaBeHcTBa cnpaBa Ha

3JIeMeHT [- 81 J , a nOTOM CJIeBa Ha 3JIeMeHT[82' -- J .

'TaK~M 06pasOM, MM nOJIyqMMpaBeHCTBO s-1ts-1:: g-1,ROTopoe

BJIeqeTpaneMCTBO (a). TeopeMa 3 ~OK83aHa.

TaK KaK OTHomeHMe ~ HBJIHeTCHqaCTMqHHM nop~ROM, Hac

HHTepecyeT, KaRMe 3JIeMeHTM CpaBHMMbIMe~ CO60H.. M3BeCTHO,

~TO ayJIb cpaBHHM c JIID6~ 3JIeMeHTOM.

TeopeMa 4. CJIe,n;yrotqMeYTBep~eHMH 3KBHBaJIeHTHbI :

I) s 4 0, t 4 0 M S cpaBHHMc t ,
2) c~ecTDyeT r f tO TaKo~, qTO r ~ SH r ~ t,
3) cYll\ecTByeT U ~ <p TaKoM, QTO s ~ u, t ~ U M JIM60

st-1 f 0, JIM60 s-1t f 0.
~OIW.3aTeJIbCTBO .
ECJIM HeayJIeBMe 3JIeMeHTU s M . t CpaBHMMbI Me~ C060M,

TO B KaQeCTBe 3JIeMeHTa r MO~HO MCnOJIb30BaTb MI1HMM'aJIbHHH

~'.;'3 HHX.
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ECJI11 r i () , l' ~ 8 11 l' ~ t ,TO S :j: V 11 t F 0.113

TOrO,tlTO 1'~ 8. ,c~e~eT, ~TO c~ecTByeT a~ A* TaKoe,~TO

1'1 = aSi

1'1 = bt1.

CJI~M.

a) EcJII1 la f~ I b J ,TO onpe~eJIMM. d "€ 1;* TaK, trrO ad = b.

Tor.I\a 81 :::dt1 11 82 =dt2 ,T.e. s ~ t.
6> ECJIH \a~ > \bl ' TO onpe~eJIWM d -E A* TaR, ~TO bd = a, 11

. nOJIytrnM paJBleHCTBa t1 = dS1 w t2. = dS2 ,'1'.e. t.~ S.
~Ul TCÜr"'!JI "qTO6bIBbIBeCTH113 yTBep~eID1fl I yTBep~eHHe 3,

pacCMOTpHMiOBflTb-TaKM~Ba CJIyttM.

a) ECJIH s ~ t,TO s1 = at1 W ~2 = at2 npw HeRoTopoMa.

Tenepb B"b~11M npoM3Be~eHwflst-1= [at1 -- at1 J f q) Ii

s-it = .[ 01;2 -" at2 J =f:O. B Ka~eCTBe U HCnOJIb3yeM t.
en EcJIH !iv ;( s, '1'0 npoBe~eM aH8JIOrWQHOepacc~etllie H onpe-

H 1'2 = aS2 . e .u..PYrotiCTOpOHbI, l' ~ t BJIeQeT

11 1'2 = bt2.I\JIfl HeKoToporo b~ A* . PaCCMOTpMM~Ba

AeJIHMU= s.

OCT8JIOCb nOK8.3aTb, ~TO YTBep1K,D;eHl1e3 BJIe~eT yTBepJK,Il.e- .

HHel. EcmK st-1 f 0 l1JIl1 s~1t f 0 , TO S f 0 W t f ~.

s ~ U O3Ha~aeT, QTO 81 = aU1 a s2=au2 npH HeKOTopOMa.

113 t ~ U MeAVeT, QTOc~ecTByeT 1, npH KOTOpOM t1=bu1

H t2 = bU2 . Tenepb, KaK H paHbille, npw~eTCfl paCCMaTpHBaTb

)\Ba CJIyqa.sr.

a) EcJII1 st-1:jO ,TO JIw60 cyzqeCTByeT c -E A* , npM KOTOpOM

t2 = eS2' JIado BMnOJIHaeTCflpaBeHCTBO s2 = dt2 Anfl HeKO-

TopOti d -E. A* . B nepBOM CJIyttae t2 = eS2 = eau2' C O.I\HOH

~TOpOHN, H t2 = bU2' e ~YrOH CTOpOHM.Tor~a b = ca, H3.

"4t\t'o nOJIyq~, QTO t1 = bU1 = eau1 = eSi H t2 = eS2' T.e.

t ~,: s . Bc BTOpOM CJIyqae BbIXO~MT, \:lT0 a = db, s1 = dt1 H

82 = 1t2' T.a. s ~ t .
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6) F.cJU1 a-:-1t f 0 ,TO npOBO.IJ.HMaHaJIOrHqHhIe paCC~eHMa H

noorytiHM, 'lTO JIM60 S ~ t t JIM60 t ~ 8 .

TeOpeMa 4~OKa3aHa. .

llpHBe~eM e~e HeCKOJIbKO nOJIe3~X CBOHCTB HepaBeHCTB.

llpeWIO'IKeHHe ~. GJIe,IIyfOlI\l1eY'l'Bepm,n;emUI paBHOCHJIbHhI B nOJIY-

rpynne ~ :

1) 8:S; 1'8 t

2) s = 1'8,

3) 8s-1 < l' .
,[loKa3aTeJIbCTBo.

H3 Toro. qTO S ~ 1'8 CJIe,nyerr,qTO 8-1rs = s-i 8 . Tor~a

HMeeT MeCTO ss-1 rs = ss-1s =s.YMHO~HB oda Ko~a 3TO~ ~enH

cnpaBa Ha 3J1eMeHT s-i, nOJIyqHMpaBeHCTBO s8~1rss-1 = ss-1.

To Ee paBeHCTBO cnpaBe~HBO ~a HHBepcHHX3JIeMeHTOB,

(ss-1rss-1)-1 = (ss-1)-1 t

OTKy~anOJIytlHM

ss-1r-18s-1 = ~s-1 .

T.e.

3'1'0 paBeHcTEo BJIeqeT
-1 ./

ss ~ r.
EcJIH 8 = Q),TO Bce YTBep~effi1'H npe~O7KeHHfl I cnpaBe,IJ.JIM-

BbI. I1ycTb s = [81 -- s2 J =J= ~. Tor~a I' :f Q) Ii yTBepiK,JJ,eIDIe

3 npHHHMaeT BH~ .

[ s 1 - 82 J [82 --- 81 J ~ [1'1 -- 1'2 J
[81 --- 'S1J ~ [1'1 --- 1'2J.

CornacHo TeopeMe 3

3 a -€ .A"* : B1 = al' 1 = al'2.
B~CJIHM Tenepb npOH3Be~eH~e rs:

1's = [1'1 -- 1'2.}'[a1'2 - B2] = [a1'1 -- s2J'=

, T.e.

B .
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Ec.nM s = rs , TO, KOHe~nJO. S ~ rs H npe,ItJIO7KeHW~I

AOKa3aHO.

. 113 npeAJIOJKeHH.HI

r = ~ 3KBHBaneHTHN.

BIneRaeT, 'iT 0 YTBep~eHHSI l1'r H

llP,eJ1..1IOH<eIDIe2. CJre~J~HeyTBep~eHH.H paBHOCHJIbHbJB nOJIY-

rpynne 4>:

I) s ~ st t

2) 8 = 81;,

3) 8-18 ~ t .
QpeAJIO1KeHKe2 ,L\OK8.3b1BaeTC.H,L\BOHCTBeHHblM 06p8.30.Me

,:'.

.;t.

npe~O7!(eHHe 3. IIpH S f 4) HepaBeHCTBo 8 ~ rst HMeeT

MeCTO TorAa K ~OJIbKOTor~a, Kor~a C~eC~BYDT at b, e -€. .A'ff

TaKIte, tlTO

I) " ar1= s1 '
2) ar2 = bS1 t

3)et1 = bSa'

4) et2 = sa ..'

.noKasaTeJIbC'1'BO onycKaeTcSI,

, patSoTe HeHCnOJIb3yeTcSI.

T.K. 3'1'0'1'pe3YJIbTaT B ~aHHOH

-5' ~..,.. IIv . r' ~
I \

.f -i 0.

([\. ,
J ... q

,--

( .
~ . - Ie~ I

/' f- ~ ~ ,I I ~\ \

;' ,

..)

...

/

, . I "..
\ I

./ ....
-.
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2..2..2. fioHflTHB:BepXHe~-11HM'lKHe!L.J:QaHH,

ITep8~~eM Tenepb R M3YQeHvlil nOHiI'I'HW BepxHei1 11 mnKHei1

pparm nO.ll).mOiKeCTBnOJ1yrpynnu q,.

Bc/moe lItBYXSJIeMeHTHOenO~HOr.mCTBO{s, t} C:<p HMeeT

HH~HroDrpaHb, KOTOpyro MO~HO npe~cTaBHTbCJIe~~M 06pa30M :

inf {s, 1;} = t

~

,
s , eCJUf s ~ t

, eCHH t ~ s

,

, eCJIH s HecpaBIDfMet.

A1!SlHac 6oJlee c~ecTBeHHhlM .flBJIfieTC.flnOHfl'l'YIeBepxHeM rpa-

HH. ITperu,!IOJIO7i\HM,t.ITO ~JUi eneMeHTOD s, t -€ ~"{~ } cy-
~ecTByroT a, b, e, d, e -E A~ rraKHe, trrO s = [abd --- abe J

. lf t = [Cbd --- ebe J ' np~fqeM eC.iIH a 1- 1\ Ii e f.l\ , TO

nOCJIe,T.\HJ:itiCHMBOJICJIOBa a He COJ.HIa)1.aezre noc.JIe~H'iLMCI-1MBO.1IOM

CJIOBa c. TOI'.n,ac~ecTByeT sup {s, t} = [bd -- be J . .40-
nOJIHI1TeJIbHOonpe,n.eJII1M.sup {r, ~}= r ,n;JIflJIiO6oro r.f: <p.
ECJIH s H t He MOl'yrr 6h1Tb npeÄCTa.BJIeHbI 13 BwueYKMaHHOM

BH~e, TO MHOöteCTBO{s, t} BepXHe~ rpaHH He MMeeT.

~. MMem M8CTO CJI8,IJ.}flOlI\l1eCBOMCTsa rpa.Hei1 :

I) WM nOA,MHOmeCTBO M e q, YIMeeTBepXHIOIDrpaHHIJyt TO WIS!

Hero cyru.eCTByeT e,D,*HCTBeHHMBepXIDlfl rpaHb sup M.

2) ECJlK nO,ZJ,MHOI.\eCTBOMe <p YlMeeT HeHYJIeByIO HIDKHJOIOrpamu1Y,

TO im M -e M e

ilepBoe CBO~CTBO cneÄY€T H3 TOro. QTO Me~ BepXHeH rpa-

HM~ei1III J1!O6htMKOH1\peTHb!M HeH"jJteBh1M 0JIeMeHTOM nO)J,MHO)KeCTBa. M

HMeeTCfl KOHeQHOe q~CJIO 3~eMeHTOB.
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~a ~OKS3aTeRbCTBa BTOpOrO CBO~CTBa OTMeTHM,qTO QHCRO
, .

3JIeMeHTOB t 60JIbUlHX 3~aHHOi1 HeHYJIeBOM HH1KHe~ rpaHH~., KOHeQ-

HO, T.e. M flRnReTCHKOHeqHWM MHOmeCTBOM.

IIpe,ItJIOlP\eHHe5. llO,I\I10Ryrpynna H~eMnOTeHTOB E e 4> RBJIReT-

CJI pemeTKoii.

~OKa3aTeJIbCTBO CJI.e)Jye'f 113 onpe~eJIeHldt (CM. TaKJKe [30J t

CTp. 45 K [9], CTp. 58-66). ECJIKsoE E ,TO BbIDOJIHfleTCSI

COOTHomeHKe. 4) ~ s ~ 11.

,,'
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§ 2.3. IIOHRTJ.1fIItOppeKTHOCTVtH 3aMKHYTOCTHWPI'-npOrpaMMbI, .

lloJIyrpynna 9? 6WIa onpep;eJIeHa KaK MHOJKeCTBOCI1eqMqJIIIKaQJ.iti. .
moPT-nOHHTH~,HeHyJIeBbIe 3JIeMeHTbI KOToporo HMeroT BH~

[ a --- b J. r,n;e CJIOBO a TpaKTYeTCn KaK cm1COKTHno.B, no.JIY-

QaeMbIX H3 MaI'8.3HHa BXo.PtHbIX~aHHbDC, a 1 KaK CnHCo.K TMno.B,

BO3Bp~aeMbIX B Mar8.3HH fjbIXO~HbIX,n.aHHbIX(BepXHm1 3JIeMeHT Ma-

rS3HHa HBn~eT~n B CI1HCKaX nocne~HHM). HyneBaa CI1eQH~MKaqHR

- xapaKTepHsyeT OWH60Q1WIDCHTY~ro - HeCOrnaCo.BaHHo.CTb THno.B.

06o.3Ha~M MHo.~eCTBo.paCCMaTpMBaeM&X illOPT-nOHRTM~ Qepe3 ~
H onpePteJIHM OO!o.6pa1KeHMe s: L:::~..* ~ q, :

I) >r;fn-€ A: s en)~ <p\ { «>} RBJIJIeTCH Cnel\H<pHI<aqMew

2)

- 3)

no.HH:HfI II,

a( A ) = 1,

>t w -E!:l* 1 ~n-€. Ä: s(wn):: s(w)s(n).

HasoBeM nOCJIe~OBaTeJIbHOCTbOOPI'-nOHfITHH (WPI' -nporpa.\1MY)

w -E A* KOppeKTHOH, eCJIH s(w) # 0 , H 3aMKHYTo.~, eMH

s(w) = 11.

llOHWl'MR, H3 Ko.TOPbIXCo.CTo.HT KoppeKTHaH WPT-nporpaMMa,

corJIacyIOTCSl no. THI1aM BXo.~HbIX Iii BbIXO~HbIXnapaMeTpOB.

KoppaRTHM nporpaMMa J1BJUleTCSI 3aMKHYToti. eMVI Y Hee HeT

HHBXO~HMX HM BbIXO~HbIXnapaMeTpoB.

llpVlMep 4. PaCCMOTpI1MampaBl1T

A. :: {ad, val}
11 MHo~eCTBO nOHJITHH

Ä :: { const, var, plus, fetch, det: st ere } .

....
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Onpe,n;eJIHMCnertVt<pI1Ka.r~~Uf

s( const) = [--- val J ,

s( var) = [_: ad J t

s( plu8) = [val val ~ val J ,

s( feteh ) = [ad -- val Jt

s( dot) = [val - J t

S( store) = [val ad - J.
. IIporpaMMa "eonst var store" flBnHeTCR 3aMKHyToä, npor-

paMMa "feteh dot" KoppeKTHa, HO He 3aMKHyTa, H npOrpaMMa

"const store" omVlC>OQHa.

llpoqecc npOBepKH KOppeKTHOCTH ~PT-npo~pm~MH HBMqHCne-

HKe ee cne~~HKaqHl1 no CneQM~HKaQHflM 6asOBNX nOHftTHM MO*HO

aBToMaTH3HpoBaTb. B npH~o*eHHH 2 ~aHHoH pa6oTM npHBe,n;eHa

.peaJIH3a.qHSlno~06Horo MexaHH3Ma ,IJ,JlR J1I1IHeihwx illOPT-nporpa.M1t..

,
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.

rJIaBa3. ilPV1MEHEHMEAJIrEBPHCI1EI.U1~MK~ill1

B ~OPl'-OP}ffiHTL1POBAHHJlXenT

,

OCHOBHOM ~eHbro ~aHHoH pa60T~ flBRReTCR oCH~eHHe ~OPT-

OpHeHTHpOBaHH@XCnT Cpe~CTBaMM OTJI~KW onHcaHHM HCXO~HbTX

R3MKOB. B HacTo~eM rnaBe H3yqaIDTCflnpo6~eMU KOppeKTHOCTH

"omfCaHHSI nepeBo~a C Mcxo~Horo SI3~Ka Ha SI3bIK C6MaHTMQeC}lliX

nOlffiTJm. Onpe)J.eJlSteTCR KOppeKTHOCTb CY-cxeMbI, BbIXO,n:HbIMSI3bIKOM
, ,

KOTOpOHHBRHeTCH~PT. ~OK83bIBaeTCHOCHOBHaHT60peMa 0 KOp-

peKTHOCTHnepeBo~a. Ha õ83e GTOM TeOp6Mb!CO3~aroTCH~ropHTMN

npOBepKH KoppeRTHoCTH. PaCCMaTpHBaeTCStnpaKTHqeCKOe npHMe-

HeHHe npeAno~eHHOro MeTo~a cne~H~HK~HH.
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§ 3.1. TeopeMa 0 3aMKHYTOCT~ 06DeKTHHX npOrpaMM

B o6~acTH nOCTpoeH~flTpaHC~~PYID~~Xc~cTeM, nepeBO~~X

e ~CXO~Horo fl3bIKaHa fl3liKroPI', BO3HHKaeT npO6JIeMa KoppeKT-

HOCTK WPr-npOrpaMM, noJtyqeHHhIx B pe3YJtbTaTe nepeBo~a. ~aH-

HNM pa3~eJt nOCB~eH M3yqeHHID KoppeKTHOCTM CY-cxeMM.

0603HatlMM CY-cxeMY tlepe3 T = (N, ~ ,Ä, R, S) B ~aJIbHeH-

meM npe~noJ1.oiKHM, tlTO BXO~HM rpaMMaTVIKa G1 cxeMbI T flBJIfleTCfl

npHBe~eHHOH. (C~. [25J, CTp. 175), H,paccMoTpWM TOJIbKO BbIXO~-

HYJO rpaMMa'l'HKY

G2 = (N ,At P, S).

BHXO~HOi 83NK onpe~eJtReTCflKaK MHo~eCTBO

L2 = {1; It -€. A* & S =>+ t }.

.IT~,IJ.non:Oii004,tlTO BbIXO,IJ.HbIeCHMBOJIbI IT EA HMelOTcne~4>~-

. K~M S (n) , -.r~e.

, s (~) e <p\ {v} .
ITo KOMIIJIeRTY s (Il ) onpe,IJ.eJtfleTcfl rOMoMoPll>H3M

s : A* ~ ep (CM. cTp.50)..

CY-cxeMa T Ha3b1BaeTCRKoppeKTHoH, eCJIH JIlO6M BbIXO,n,HM

nOCJIe,n,OBaTeJtbHOCTb t ~ L2 flBJIfleTC.fI3al:JIK.tiyTOH,T. e. s (t) = 11.

3aMKHj"l'OCTb (He npOCTO KOppeKTHOCTb)06WKTHbIX nporpaMM Tpe-

6yeTcSI nOTOMy, tlTOMa.ra3HHbI ~OPl'-cMCTeMbI CKpbITbI OT nOJIb30Ba-

TeJI~ KOHKpeTHoro TpaHCJIHTOpa H ,He MorY'!' CJIyiKHTb Cpe,I1.CTBOM

nepe,IJ.atlH napaMeTpoB 06DeKTHOH npOrpaMMe.

ITOCTpO~MCHCTeMY HepaBeHCTB I (T, s) CJIe~~HM 06pa30M :

I) Ka»t,IJ.OMY HeTepMHHaJIY A -€ N CTaBJIIM B COOTBeTCTBHe HeH3-

BeCT HYIO Z (.Ii) -€ <p , .

2) 3aMeHHM npaBHJIa BbIXO~HOH rpaMMaTHKH Ha HepaaeHCTBa - H3

npaBMJIa m1,I\a A~ X1 ... Xk nOCTpOHM HepaBeHCTBO

L. - - - .
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j

ZeA) ~ Y1u.Yk . t r,I\e Yi::: s{Xi) ,eCJIH Xi -E ~ VI

Y. ::: ZeX. ) t eCJIVI X. -€ N.
l' . 1 1

ECJIH npaBaJI qaCTb npaBHJIa nYCTa, TO nOJIOiIUiM Z CA) ~ ,-t\.

3) )J.o6aBVlMHepaBeHcTBo 1 ~ Z(8) ,r,n.e S - aKCHOMa cxeMbI T.

Onpe,n.eJIHM~fl HeTepMHHanbI~ CHMBOJIOBBWXO,n.HO~rpaMMaTa-

KM CHe.n.yD~He BcnOMOraTeJI~~e MHo*eCTBa :

CeA) ::: { (u, v)-€ A*X A*} 8 =>~ UAV} ,
, L(A) ::: { W t~"*- 1 A 9+ w } .

-
TeopeMa 5 ( OCHOBHaaTeopeMa).

3KBHBaJleHTHht :

CJIe,IJyIOILiHeYTBep~eIDi1!

1) Bce BblXo,n.Hh1enOCJIe,n.oBaTeJIbHOCTHCY-cXeMb! T 3aMKHj'TbI,

2) CHCTeMa HepaBeHCTB I (T, s) p8.3pemHMa,

,3),IVIfl Ka1Q\OI"'O HeTepMMHana A -€ N c~ecTByeT BeJIetU1Ha

meA) ::: SUP{ (8(11U)-1 l (u, v) -€ C(A)}H BbInOJIHfleTCR

HepaaeHCTBo m(A) ~ int' { s(w) l w -€ L(A) } .
. j(OKasaTeJIbCTBO. O.

llOKa7i\eM CHaqBJIa, tlTO H3 yTBep~eHHfl 2 CJIe,n.yeT 'yTBeplK)J;e-

HKe I. 0603HatIHM nOJIyqeHHoe H3 pemeHHfl CMCTeMb! I(T, s )3Ha-

qeHHe HeH3BecTHoH Z CA) qepe3 s CA) H paCID~pHM TaKVlM 06p8.30M

oTo6pa1KeIme s Ha MHO/KeCTBO(N U A J* . PaCCMOTpHMnpOH3BOJIbHhIM

BbIBOA,8 ~O uAv 9- uJ.v~* t ,r.n.e t -e L2' (u, v) -€ e CA)

III A +..( -€. p (o(,-€ (N U 6.)*, npHQeM He HCMIOQeHO,qrrO

.l, -;:=A ). COrJIaCHO yTBep}K,D.eHV%IO2 cnpaBe,JVIHBO s (A) ~ s (0{,) .

B CHJIY cTa6HJtbHoCTK OTHOllleHKR ~ Ha Ka7K)J,OMmare BbIBOAa

HMeeT MeCTO HepaBeHcTBo s(~Av)< s(ual.v). OrCIOAa SaKJIIOqaeM,

'-4\0 seS) ~ eet) , eCJIHTOJIbKOS=>+ t H t JC..et t T.e.0 "'"

,1VI.R.bcex BbIXOAHblX nocJ!e.n.onaTeJIbHOCTeä cxeMbl T. Tenepb liC-
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nO~b3~eM HepaBeHCTBO ~ ~SeS) M nORyqMM, ~O ~ ~ s(t) ~~
.

Bcex t -€ L26 COrJIaCHO npeAJt°lleHlillOI cnpaBeWIHBo s (t) = 11.

nepBaJi qaCTb ,ItOKB.3aTeJIbOTBa 3aBepmeHa.. .

)tanee npe~OJIaraeM, tlTO.s :9-'* uAv ~ +. uwv SIBJIReTCn

npoH3BOJIbH@MBbmo~oM, npHtIeM s(uwv) = 1. Tor~a, COrJIaCHO

;/ nYH1CTaM I 11 3 TeopeMbI 3 H nYHKTY 3 TaopeMN 2, cnpaBeMII1BO

HepaBelicTBo (s(vu) )-1 !{..s(w) .3&PHKcHpyeM KaKYIO-JIHC)Onapy

(u', v')~ C(A). ~SI Bcex w ~L(.A) BNllO~HSIeTcfl COOTHome-

me (sCv'ut))-1" s(w) , npWtIeM (s(vtut ))-1 f G), TaK KaK

(s(u,))-1-E L H (s(vt))-1 f() (nYHKT 5 Teop€MbJ2). Cor-
. .

JaCHO nYHKTY 2 TeopeMM 4 11nYHKTY 2 npe~JIo*eHHR4 c~ecT-

llyeTXOTK6bI O)1.KH3JIeMeH'l' w' -€ L(.A) TaKoi1, 'I:lTOBbInOJIlifleTC.R:

s(w') =~ inf{ s(w) I \v -E L(.A)}. BeJIHtIHHa s(w,)' flBJIReTCH

BepxHeä rpam-tI.\eH MHOJKeCTEa { (s(vu))-1 1 (u,v) -€ C(A)} .

. M3 nYHKT&I npe).\JIO>KeHHSl4 MeAVeT, tITO cYll\ecTByeT BepXIDt.fl

rpaHb m(A) . TaK KaK (s(v'u,))-1~ m(.A), C O)J.HOK CTOpOHbI,
. ~

H (s(v.u,.})-1~S(w') , C'.D.PyrOH CTOpOHbI, TO m(.A) 11 s(wt)'"

CP&B}i14MbI COI"JI&CHO TeopeMe 4. ECJIH npH 3TOM He BhtI10JIHReTCH

HepaBeHCTBO m(A) ~ s(w'). t TO no onpe)J.eJIeHHIO BepXHeH rpaHH

H no 'l'eOpeMe 3 cytqeC'l'BYeTnapa (u";vtt)-€ C(.A) TaKaSI, tITO
. /

s(un\~'vn) f 1. mopaSI QaClfb ~OK8.3aTeJIbC'l'Ba (H3 yTBep~emHI I-'

cneAYeT YTBep~eHHe 3) 3aBepmeHa.

Onpe~eJniMs (.A) ::: in! { s (w) I w -€ L(A)} ).\JIRBcex He-
. TepMHHaJIOB A -€ N. TIoKaJKeM, tITO' KOMMaKT BeJIVItIl-iH

{ seA) I A ~ N}.SlBJUleTCa peweHHeMCHcrreMbI I(T, s) . EcJIM

npaBliJIO .A.:; OI.,-€ P HMeeT npaByD tlacTb ~ -€ L(.A) t TO BbI-

nOJIWleTCR COO'l"HOmeHHe s (A) <. s (cG),JIpe,IJ.I10JI01iOOdTenepb, QTO. ..

rl., KMeeT BM)J. z B1z1 ...z
1.B z ,i',IJ,e z. -€ A* NI B. -€ N .

. . 0 p- p p ~ ~
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PaCCMOTpHM BHBO~

S -:;fuAv *' uZoB1z1 zp-1BpzpV ~+ uZow1z1 ~.. zp-1wpzpv,

B l\OTOpoM S(Bi) ::;: s(wi) t T.e. CROBa Wi"flBJI.ffiOTCR f'tMJ-umMaJIb-

H"clMMftB MHOr.\8CTBax L(Bi) . ilYCTb ~ ::;: ZoW1Z18 8 .Zp-1WpZp. fu-

BeC'11HO,q'ro w-€LCA) ..c.ne,[\OBarreJIbHO, s(.A)~s(w). C.n;pyroti
"

CTOpOHH, seot) :::: s(w) 13 mmy paneHCTB s(Wi) ;;:; sCBi). TaKMM

06pa30M seA) <: s(,J.,) ~JIR Bcex npaBMJI BbIXOAHOHrpaMMaTam1:.

113 Toro, tiTO S~~ S , CJIe,nyeT, qTO C A,A) -t e(8). I103TO-
, -1 I

MY HMeelf MeCTO (~1l) ~S (w ) ::;: s (8)

"MVIW,1MaJlbHhIM"B MHOiK€CTaB L(S) ). TeOpeM3. 5 .n;OKa:38.Ha.

( CJIOBO W I flBJIRerl'CSt

llnHMeJP-_Q. HCnOYLb3yeMMHo~eCTBO nOHHTMM npMMepa 4 H pac-

CMOTpMM BNXOAHyrorp~~MaTwKyCY-cxeMN T

./

COOTBeTCTBY~~aH CMoTeMa Hepan8HCTB

1) ~ s
s ~ [--- val] .A

A ~ B [--- val J
A ~ [---J
B ~ [val ---] A

I (T ,s ) MMeeT BVI~

[val ---J

<s) const (A> dot
-,

<A> . <B>const

<A} var fetch dot

<B)- dot {.4)



I.

57

KOTopan B~O~HMa B ~aHHOH rpaMMaTMKe, He RBRfleTCR 3aMKH,yTOH,

a HMeeT cneqH<pvUta4M1O[ val --- va 1 J.
MHO'iKeCTBO L( <.A> ) COCTOMTM3 TaKMX cnoa w "rQUi kOTO-

phtX s(w)4~ ,npMtleM Hce s(w) nonapHo CpaBHMMb!.B TO ?!te

BpeMR L( <.A> )HBJIReTCR CqeT~ MHo~eCTBoM H Me .co~e~HT

MHHMMMbHOro 3JIeMeHTa, T. e.

inf { s(w) I w ~ L( <.A» =::~.
HMeHHonosToMY B TaopeMe 5 (yTBe~eH~e 3) Henb3RHCnOJIb30-

Oo BaTb MHHVIMyMBMeCTO HH?KHe$1rpaHH .
~.

TIpO6JIeMbI, CB.fI3aHHble C omofcaHHeM Mara3H HHO-Opl1e Hf!'HpOBaH-

~ R3~KOB nocpe~cTBoM KC-rpaMMaTHK, H3yqeHM B pa6oTe [36J.

OCHOBHaB:'re°PeMa 3TO~ pa60TbI (TeopeMa 28) MoW\eTB TepMHHax

anre6pbI cne~~HKaQH~ C~OpMyJIHpOBaTbcR cne~~HM 06pasOM :

EcJ!H I.A(= 1 (T.e. 11MeeTcStB TOtlHOCTH°.DtJ.1HTHn) , TO no

(BHXO~HOM) rpaMMaTHKe H no CneQH~HKa~HM TepMHHanbHbIx CHMBO-

JIOB MO*HO YCTaHoBHTb,nopo~aeT JIM 3Ta rpaMMaTMKa 6e3KOHeQ-

Hoe MHo~eCTBO TaKMX nOCJIe~OBaTeJIbHOCTeM, cneqH~HK~HH KOTO-

p~ npHH~e~aT no~oJ!yrpynne R (T.e. MHo~eCTBOnporpaMM,
,

He HMe~~HX BXO~Hb~ napaMeTpoB).

MAeR CO3~aHMRannapaTa ~JIR npOBepKH KOppeKTHOCTHonHca-

HMä HCXO~HMXR3~KOB B ~FT-opHeHTHpoBaHHbIX CnT B3flTa c pa-

f>OTbJKHyTa ( [46J ). B KOTOpOti noÄodHbd1annapaT pMpa60TaH

~R aTpH6YTHb~onHcaHHti.

OKa3btBaeTCR, "(f.t'O 3'l'a CHCTeMa HepB.3peJ.I.!J.1Ma.HanpHMep

nporpaMMa

U const dot dot var fetch dot const const dot n,
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§ 3.2. AnropWTM~,npoBepRIDmH€KoppeKTHocTbnepeBo~a

B ~aHHOM p8.3~eJIe npl1BO~RTCJI aJIrOpl1TMbI, n03BOJImom;Vle no

CY-cxeMe T VI KOMnHeKTY cneQH~MK~VlK CeMaHTH~eCKHx nOHHTVI~

s(~)YCTaHOBMTb MX COrJIaCOBaHHOCTb. EcJIH CY-cxeMa. HeKoppeKT-

Ha OTHOCl1TeJIbHO'KOMnJIeK'ra Cnel\Ht1JVlK~H, TO ~aeTCfl ~ÖnÖJIHH-

TeJIbHaJI HH~opMa~HH 0 npVl~HHax HeCOrJIaCOBaHHOCTH. 06pa6oTKa

HCXO~HMX~aHHHX ~eJIHTCR Ha TPH 3Tana :

I) B~HCJIeHHe npM6JIM~eHHOropemeHHH'CMCTeMMI(T,8 ),

2) BbItlMCJIeIDie HMiK~X rpaH11~ KOMnOHeHTpemeHI1R,

3) YT°tIHeHMe pemetr~$I.

B aJIrOpMTMax 6y,n;eMnHcaTb s < t t eCJIH s ~ t . 8 ft.'

~~rOPKTM ~. B~CJIeHHe nepBoro npM6JIH7KeHHR peilleHHa

cMcTeMbII (T, s ).

BxolL1

G2 = (N, A, P, S) - Bb!XO~Hafl rpaMMaTMKa CY-CX€MbI T

(npe~nOJIaraeTCR, tITO BXO~HaR rp8.MMaTMKa G1 RBJIReTCH

,npMBe,D,eHHOiii ),

s (h.) e 4>\ {o} - CneU;Ht1JHKaqHHBbIXO~HbIXCHMBOJIOB.
1.3blXÕ,n;:

{1(11) I 11-€ N} -npM6JIJ1iKeHHOe pemeIDIe CHCTeMbI

MJIH OTBeT "CJ1CTeMa HepaapemHMaft.

I (T ,s )

]OKaJIbHble 06PeKTb!:

w - MHO7KeCTBO CH}~BOJIOB,

J - MHo~eCTBO nop~KoBbIX

~H KOTOpbIXBbI~HCJIeHMCne~t1J~KaU;M:M,

HOMepoB

a.nropMTMoM npaBHJI rpaMMaTHKH,

HeHCnOJIb30BaHHUX ~aHHHM.

q - nepeMeHHan THna cneU;H~MKau;HM.
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MeTO,n:

I. fIoJIOlK11Tb W ; = A vi J: = { 1;.".. , \p 1 }.
2.~6paTbTaKoe npaB11JIO rJ = Aj ~ ,el~..e P', npVI l\OTOpOM

'j -€J 11 c(,~~ w*. fIOJIO7Kl1TbJ := J\ {j} .

3. ECJIHJ,j ;::..A }, TO nOJIOi!U1Tb q: = 11 Ii nepeHTl1 l\UIary 6.
4. ECJIHol~= x1.. .Xk ' TO BbItUiCJIl1Tb q : = Y1.. .Yk ' r.n,e

Yi ;= S(Xi) , eCJIH Xi -EA 11

Y i = l(Xi) t eCJII-t Xi -E N.
5. ECHH q = D ,TO pa6oTa anropHTMa npep~BaeTCH H B~aeTCfl

coo6~eHMe .CHCTeMaHepa3pemHMa" ()J,onOJIHHTeJIbHOB~aeTCfl

HOMep np8.BHJIa j ) .
6.ECJIHAJ-€ W , TO

. 6.I.,.ecJIK q H l(A) HecpaBHVlMbI, TO pa60Ta anropMTMa

npepbIB8eTCH 11 B~aeTCfl COO6~eHl1e "CHCTeMa Hepa3peillH-

Ma" ( ~OnOJIHMTeJIbHO B~~aeTCfl HOMep npaBHJIa j , cne-

~11<PMK~l1 q H l(AJ) ),

6.2. eCJIH q <l(Aj)' TO nOJIOlKl1Tb l(AJ) := q

. . K mary 8.
H nepeMTH

. 7. EC1U1 AJ-€ N \ W t TO nOJIO1KH'l'b 1(11J) := q 11

W := W U {AJ}'
8. ECJIHJ f S2S (' T.e. HMeIOTCRHeHCnOJIb30BaHHbIenpaBHJIa) ,TO

B03BpaTl1TbCR K mary 2.

9. EcJIK1(8) i~t TO pa60Ta aJIrOpl1TManpepbIBaeTCfl Ii BbI)J,aeTCR

coo6~eHMe .CHeTeMa HepaspeillKMa" ( )J,onOJIHMTeJIbHOBN)J,aeTCfl

cneqH<pMK~fl 1(8)

10. BbIXO.n,.

) .

ECJIMCHCTeMaI (T t . s). MMeeT pemeHl1e{S CA) ( ]i. -€ N} ,
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'1'0 nOCJIe pa60'1'bI a.n:ropHTMa I cnpaBeAJIHBO YCJIOBl1e s (A) ~ l(A)

l1)111Bcex A -€ N. 11MeHHO TaK CJIe,nye'l' 'l'paKTOBa'l'b Bblpa1KeHHe

ItnpH()JIH~eHHOe pemeHHe".

An:ropHTM 2. BhltUfCJIeHHeHH~HHXrpaHH~ KOMnOHeHTpemeHHR

CHC'l'eM~I(T,S ). '

Bxo,n :

G2 = (N,~t F, S), .

s(d)c ~\{q)} , .

{1(.A) I .A--E. n} - npH()J1H1KeHHOepemeHHe~
Bwco,n: . .

{e (A) I, A -€ N} - KOMMeKT HI!1ItHilXrp~
. MJIH OTBe'!' "CHCTeMa Hepa3peIllHMa". .

JIoK8JlbHbIe O()DeKTbt :.

w - MHO~eC'l'BO HeTepMHHBJIOB, AJUl KOTOpbIX BbNHCJIeHbI H~'lKHHe

rpaHH~ COOTBeTCTByD~X KOMnOMeHTpemeHHH.

J- MHO~eC'l'BO nOPflAKOBWC HOMepoB HeHCnOJIb30BaHHNX ~aMH~. .

anropHTMOM npaBHJI rpaMMa'l'HKH,

r, t, q - nepeMeHHhIe TmIa cneQHepHKaqMH.

Me'PoA, :

I. llOJIO1KHTbe (S) : =11 ~. W : = {S} H j: = {1,..., \p I }~

2. BNdpa'l'b TaKoe npaBHJIO P . = .A i + OG' -E. P, npH KOTOpOM
. . . . d d d

j -€ J H .AJ-€ w. llOJIOroiTb J : = J \ { j }.
3. EcJIHalj = A '1'0 nepewTHK mary 6.

4. ECJIHelJ= xi-.. Xk ' TO nOBTOpWI'b maI' 5 WXR Bcex
i = 1,... ',k H nepeHTH K mary 6.

.......
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B ~anbHe~meM Mcnonb3yeM C~e~~ll~e 0603HaQeffi1H :
,

[ a --- b J = e (Ii . ) ,
. a

y = s (X ) t eCJ!l1 X -E Ä 11n n n

y = 1 (X ) t eCJIVt X -€ N.n Il n

50 ECJH1X. -€ N, TO.~

5.1. eCHH i = 1 , TOnOJIO1KWrb~.:= [-~ aJ '

B npOT1!EHOMCJI~ae. nOJIOJK!-iTbr:= [-- aJY1"" "Yi-1 j

5.20 eCJIU i := k, TO nOJIOiYJ1'rb t := [b ---Jt
B npoTMDHOM cny-v.ae nOJ!O~Tb t:= Yi+1".. Yk [b ---J t

5.3. eCJm: r -E. R 11 t --E. L (CM. TeopeMa 2), TO nOJIO1K11Tb
-1 .

q := (tr) 11nepeäTH K mary 5.5,

5.4. eClIH r -€ <l>\ R liRM teE 1> \ L t .'1'0 pa6oTa aJIro-
pHTMa npep~BaeTcfl w B~aeTCR coo6~eH~e "CHoTeMaHe-

P8.3peIm':t.1au ( ,n,onOJi:HHTeJIbHOBh!,IJ,aIOTCJIHOMep npaBt1JIa j,

HOMep C}iMBOJIa i, cne~4>H}(al.v.m: r 11 t ),

5..5. eCJU! xi -E W , TO

5(>5. I.. eC.JUi cynieCTBYeT Sup {e (Xi)' q}, TO nOJWiKl1Tb

c(Xi) := Sup {C(Xi) t q} Ii nepeHT11 It mary 5.7,

5.5~2. ecnH TaKOH BepxHeM rpaHH He c~ecTByeT, TO

pa60Ta anropMTMa npephmaeTcH 11 BH~aeTcR coo6~e-

ffife "CYICTeMa Hep8.3peImiMa tt ( ~OrIOJ1HMTeJIbHOB~a-

DTC.fI HOMep rIpaBWIa j t HOMep CHMBOJIai , cne-

Qiiqnu<ai\lUI q Jt e (Xi) ) ~

. 5.,6.. ec...1!l~ Xi -€ N '" VI ; TO nOJIO~Tb c(Xi) := q

W : = vi U {Xi} )

5.7. eCJIVl l(Xi) < c(Xi) t TO patSorra aJIrOpHTMa npepbI-

B.aeTCR H B~aeTCH coo6~eHHe "CHoTeMa Hepa3p€WMMan

( ~OnOJ1Hli'l'e..1fbHOB~amC!t HOMep npaBl'iJIa j " HOMepcm.~-

11
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Bona i , . Cne~v.$HK~i~ C ( X. ),. ~

5.8. KoHe~mara 5.

Jo!
1(Xi)

) ,

6. Ecna J f ~ ( T.e. HMeIDTCnHeHcnonb30BaHHNenpaBKna), TO

BO3BpaT~TbCR K mary 2.
7. BhIXO)J;.

,

F:.CJ!KCMCTeMaI (T t s ) YiMee'rpemeIDie {s (.04) I .04 --€ N}. '1'0

nocJ!e padOTlJ 8,.l1:ropMTMa2 CnpaBe,I~"l'IHBOYCJIOIH1e c(A) ~ seA)

.I\JUi Bcex .A--€ N. MMeHHOTaK CJIe,nyeT TpaKTOBaTb BbIpaiKaHne

"mu~mm rpaHvu~a KOMI10HeHT'bJperueH~l1tt.

M.L<?~!!T~~~ YarOtlHeHKepemeHMfi.CHCTeMbTI (T, ~).

J~~o~t

G2 = eN,A, P, S),

S(.6)cq,\{~} , .

{1(A) , Ä -€ N}- np116JiHiKeHHOepemeWAe,

{e(~~) \ A -t N}- KOMrmeRT HH'JKHHX rpaH1<U~.

,EL!:JXO,Itl

{1(A) t .04-E. N} - . pemeHHe CI1CTeMhtI (T, s )
H~H OTBeT ~CMcTeMa Hep83peillMMa".

.llOtt8JIbHh!tl~~KTb! :

q ~ nepeMeHHaflTHna cneQH~HKaqM~.

~!3TOA,:.

I. EcJrH KOMfineKT{1(11) 1 11-€ N} SlRJIl1eTCfI pemeHHeM, TO

BbIXO,u., B npo'I'MBHOMCJIyqae nOBTop11Th maJ:' 2 )1.JIfIBcex

j = 1,..., ipl H BO3BpaTHTbCfi K~ary l.

2. nyc'!'b OQepe.n;HoenpaBI1JIO r. -€ p WMeeT BI.1~ .Ii. ~ OG ... J J J
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2.I. Ec.nH J.j -€l~ , TOKOHe~mara 2.
2.2. ECJIH~j = x1 ... Xk -€ eN U A)+ , TO BbItnf~Jn1Tb

q := Y1 ... Yk ,r~e
Y. = s (X. ) ,eCJIH X-1-€. A

).). . .
Yi= l(Xi) '. eCJrH Xi -€"N .

2.3. EcJIHq = ~ HJIH . q VI l(A~) HeCpaBHHMN, TO
paOOTa anropHTMa npep~aeTCR H B~aeTCH co06~eHKe

"CHCTeMa Hep83pemMMa- ( ~OnOJIHHTeJIbHO B~8IDTCfl HOMep

npaBHJIa j ,Cnel\HIl1VIKaI.\HH q H l(Aä) ) . .

2.4. ECJIH q < c(.AJ) ,TO pa60'l'a8JIrOpI1TMa npepblBaeTCH
H B~aeTCH co06~eHHe "CHcTeMa HepaapeWHMa" ( ~onOJI-

. .

Ii

HHTenbHO B~aJOTCH HOMep npamrna j ,Cne4H<pHKaI.\HH

c( A.) VI q ) .
". J

2.5. ECJIMq < l(Aj) , TO nOJIO~Tb l(Aä):= q.
-2.6. RoHe~mara 2.

CnpaBeAJUIBOCTb 3THX a.1JrOpHTMoB CJIeA,yeTH3 BTOpoii qaCTH

AOK83aTeJIbCTBa TeopeMH 5, npHQeMHeo6xo~HMNHeKoTo~e AOnOJI-

HHTeJIbHb1e 3aMeqaIDifl.

B anropHTMe I npHBe~eHHocTb BXOAHO~rpaMMaTHKHnO3BOnHaT

Bbt6paTb OttepeAHoe npaBMo Ha mare 2, npVIQeM npH 3aBepmeHHVI

pa60ThI aJIrOpHTMa HMeeT MeCTO W = Il UN, T.e. KOMnOHeHTe!

1(A) BbIttJ.lCJIeHbl,IJ.JIflBcex A -€ N. Bbr<lHCneHHeMMHI1MyMaHa ma-

re 6.2 anrOpillTMa I YCKopHeT npo~ecc peIDeHHH(BeJIHQ-HHbl1 ( A)

6Y)13T 60JIee TOQHblMH npH($Jun;{effiiflMH ). EMH Henocpe,n,cTBeHH8.SI

npoaepKa nOR8.3bIaaeT, QTO {l(A) \ A -€ N} .f{BJIReT~H peme-

HHeM C~CTeM~t TO, eCTeCTBeHHO, MO~HO onYCKaTb noc.ne~~Me

3TanbI.
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B anrop~TMe 2 B~6op OQepeAHoronpaBHRaHa mare 2 Tax*e

o6eCneQHBaeTCRnpMBeAeHHocTb~BXOAHO~rpaMMaTHxH.llpM 3aBep-

. meHMHpa6oT~ HMeeTMeCTO W = N , T.e. rpaHH~ c(A) BwqHC~
I

I JIeHblAJIIIBcex A--€ N. lllar 5.5. I onSITb-TaKKYCKopReTnpo~ecc
I

! peweHHR~ BeRHqH~ c(A) 6y~ 6oRee TOQHb~HHH*HKMH rpaHH~a-

MK.

B anropHTMe 3 B~HCReffi1e MHHHMyMa (war 2.5) o6RsaTenbHo

( B 3TOMH COCTOHT94YTOQHeHHepemeHHR). EcnH *e npo~ecc YTo-

tmelmll "3~KRHBaeTcR" TO mar 2.4 rapaHTHpyeT 3aBepmeIDtepa-

60TbI.

1'°

-'
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§ 3.3. npaKT~qeCKOe np~MeHeHHe Me10~a cnenMmHKaQHH

J? npe~Hx pB.3,n;eJIax: npe,n;nOJIaI'a.nocb, t.lTO CeMaHTHQeCKIie
. .

nOHHTHR onHca~ Ha H3~Ke ~OpMaJIbHMXcne~~HK~HH. PaccMoTpHM

. Tenepb HeKoTop~e Bonpoc~. CBH3aHHbreC pa3pa60TKOH TaKIiX cne-

I QM~MKa~HH.
OK83bJBaeTCH. qTO on~ca.HHe 6~HHX H Tex 7Ke nOH.ffTHH- MO7KeT

B p8.3~ cHTya4I'lflX 6blTb p83HbIM. B Kat.leCTBe npHMepa npHBe~eM

KOHCTpyKqHJ..iynpaBJIeHy.fl H3bIKa illOPI' (peaJIH3aqHH 3THX KOHCTpYK-

~HH ~3JIaraeTC.fi B pa60Te [56]).

np~Kn~HOH npOrpaMMMCT HCnOJIb3yeT B CBoeH pa6o~e cne~-

WMKa~H, OnHCbJB~~He HHTe~eMC ynpaBJIflID~HX cnOB BO BpeMR

/

no 3THM cne~M~~KaQJ..iRM MO7KHOCKaaaTb.QTO BO BpeMfl B~OJI-

HeHHSI nporpB.MMu nOHRTJ..ifl Il? H WHILE HCnOJIb3yroT BepxHHH

SneMeHT Mara3HHa KaK 6YJIeBCKOe 3HaqeHHe. OCTaJIb~e nOH.ffTHR

Ha COCTORHVte Mara3VtHa He BJIHRroT.

CHCTeMHHHnpOrpaMMHCT 3HaeT, t.lTOnOHRTHR, CBSI3aH~e C

ynpaBJIeHHeM, pa60TaIO'r BO BpeMSI KOMnK1ISI~H illOPI'-npOrpaMMbI.

BbI1IleYKa3aHHbIe cne~H~t1F':Bl.\YfH OTpaiKatOT JIHillb TO. t.lTO nOH.flTHR IF

H WHILE KOMnHJIHPJIDT B nporpaMMy nOHflTHe OBRlINCH , KaTopoe

BHnOJIHeHWflnporp :
IF [Bool ---]
ENDIF [--- J
ELSE [--J
BEGIN [-- J
11GAIN [-J
WHILE [Bool - ---J
REPElIT [---J
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BO BpeMR BbInOJIHel-lliROpraHM'3yeT nepexo)\ no YCJIOBmo. "l1cTHHHbIe"
, .

cne~MtI>HK~HHKOHCTPYK~11ynpaBJIeHHR, T. e. CneqHipHKa4HH, xa-

paKTepH3ytO~l1e HCnOJIb30BaHY1eMara311Ha BO !3peMR KOMnI1JHI41111,nl1-

WyTCR B BH)J.e (CM. [56J):

IF [--- ad2 J
ENDIF [ ad 2 ---]
EISE e ad 2 --- ad 2 J
BEGIN [--- ad 1 ]
AGAIN [ad 1 --- J
WHILE [--- ad 4 ]
REPEAT [ad 1 ad 4 - J

B )\aHHOM CJIyqae B .,KatieCTBe ttTHna" HCnOJIb3yroTCR 11 KOHK-

peT HbIe qJ(CJIa.
, ,

B~dop HMeHTHnOB 3aaHCHT OT np06JIeMHOH06JIaCTH. ECJIH ~e

nepe~aBaeMb1e napaMeTpbI I1JIOXOKJIaCmitI>H4HPYIOTCHno THnaM, TO

MO*HO, HanpHMep, HMeTb TOJIbKO O~HH THn - 16Bit. HeCMOTpR Ha

'MaJIyiO HHq>OpMaTHBHOCTbcne~cp~nt~HH B TaKOMCJIyqae, npe)\JIO-

~eHHHe cpe~CTBa Bce-TaKH n03BOJIRmT BbIRBHTb rpy6bIe omuOKH.

qeM TOtiHee 3~aIOTCR cne~cpHK~H, TeM 60JIbme OIDH60K MO7K-

,"

RO HaHTH aBTOMaTHQeCKH. TIOJIe3HO HMeTb HeCKOJIbKO Cne~tI>HK~Hä

O~Horo H Toro *e nOHflTHR- ~R BpeMeHH BbInOJIHeHHR, ~fl BpeMe-

RH KOMnHJISlI.1;l<UI,. AJIR MaJ1a3HHa BO3BpaTOB H T.n. TaKHM nyTeM

MO~HO BbIRBHTb OmH6KHHCnOJIb30BaHHH3Toro nOHHTHfl B pa3Hb~

CHTya4HRX.

, Tpy~~ BonpOCOM RBJIReTCR onHcaHHe ~HH8MHtieCKHX CBOMCTB

~OPT-noHRTHä. HeipopMaJIbHaR cne4H~I1K~R Mo~eT, HanpHMep,

HMeTb BH~ :

--- pfa Ien true / false
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T.e. B O~HOM cnyqae (B saBMCKMOCTK 0'1'KOHKpeT~ AaHHMX) no-

KaTKe OCTaMfleT B Mara3I.fHe napaMerrpbI 'pf a, len H 3.HatleIDie

"HCTHHa", B ,l1J>yrOMcnyqae TOJIbKO 3HaqeHMe "JIOlKbrt. TIpeMOrKeH-

HbIi1:B ~~aHHOH pa60Te q,OpMaJIH3M nOKa e~e He OXBaTbrBaeT

acneKThl.

TaKHe

MHorHe npo6JIeMbI, CBHSaHHMe C onMcaHHeM CBOHCTB

npOrpaMMbI, HBJIfiR)TCSIOTKpbJThl'MH.ABTOp H~eeTCSI, trro

npe~O~eHHMe B AaHHoM Pa6oTe, OKasbIB~CSI nOJIe3HMMM

HeHmMxHCCJIe~OBaHMRX.

@on-
MeTOPtbI,

B ~8.JIb-

,..
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3AIDIDtiE1U1E

B ~KccepTaqKa nonyqe~ ene~~Ke OCHOBHNepe3ynbTaTM :

I. PaapaõoTaH MeTO~ CneqH~HK~H mOPT-nOHRTHW, KOTOp~ cor-

xacyeTcR c o6~enpHHRTMM cnocoõoM OnMcaHaH BXO~HWX H B~-

XO~HNX napaMeTpOB ~PT-nporpaMMH. CO3~aH cooTBeTcTB~~HH

~opManb~ annapaT ~ anre6paCneqH~HK~HH R3~Ka ~PT.

2. Onpe~eneHo nOHHTHe KOppeKTHOCTHmOPT-npOrpaMMM OTHOCH-

~enbHO cornaCOBaHHOCTHTHnOB nepe~aDaeMHX Qepe3 MaraaHH

napaMeTpOBH peanH30BaHM cpe~cTBa ~H CTaTHQeCKOW npoBep-

KK TaKOM KOppeKTHOCTH aa OCHOBe anre6pM CneQH~HK~.

3. TIpoaHanH3HpoBa~ C~eCTByD~He MeTO~ onHcaHHH H peanH3a-

QMH H3HKOB npOrpaMMHpOBaHHR B ~OPT-opHeHTHpOBaHHWX CnT.

H3yqeHM npo6neMM KOppeKTHOCTH onHcaHHH nepeBo~a e HCXO~-

Horo H3~Ka Ha H3~K CeMaHTaqeCKHX nOHHTHW.

.4..TeopeTHQeCKHM HccneAoBaHHeM CBoHcTB_anreõpM cneqH~HK~n

npo6neMa npOBepKH KOppeXTHOCTK on~caIDIH nepeBoAa npHBe~e-

Ha K npo6neMe paapemHMOCTH HeKoTopeA CHCTeM~ HepaBeHcTB.

5. B BH.D.e KOHKpeT~ anropHTMoB peaJUI30Baa MeTO~ pemeHHSI

3TOH CHCTeM~t 'no3BonflD~H YCTaHOBHTb KOppeKTHOCTb onHca-

Hmt peaJI~!3yeMbIXH3liKOBB OOPl'-opHeHTHpoB8.HHbIXcm.
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, .

llOJIyqeHHble pe3YJIb'raTbI nO3BOJIJDJT nOBblCMTb Ha,u,e1itHOCTbCHC-

TeMll npOrpaMMHpOBaHHSI OOPTH CO3~a.HHWCHa ee OCHOBe HHCTpy-

MeH'1'aJIbHWCCHCTeM, oco6eHHO cur. MeTO~bI npe,n;n:OiiteHHble B ~C-

. cepTar~lnt, OKa3aJIHCb J~eJIecootSpa3HbIMHH npaKTH1lHhtMHnpH aBTO-

MaTK3HpOBaHHO~ peanH3aqMH H3UKOB nporpaMMHpOBaHHSI B CnT
. .

TAPTY, a TaKEe np" pa3pa60TKe nporpaMMHOrO06eCneQeHHR Ha

Sl3bIKe ~OPr.. ITpe,n;n:07KeHHaSIaJII"edpa cneWf4!HKaT.\HK OXBaTbIBaeT

nOKa TO~bRO O~H H3 c~eCTBeHHUX acneKTOBOOET-nporpaMMH-

06MeH HH4JOpMa~HeMtlepe3 MaI"a3HH. llO3TOMY aKTYaJIbHOK 3ap.atleK

. 6y~eI"o SlBJIHeTCH YCOBepmeHCTBOBaHHe MeTo~a cne~~HKa4MH.

OTa 3a,u,atla, eCTeCTBeHHO t Tpe6YeT ~aJIbHeHIIlHX TeopeTHQeCKHX

HCCJIe,zr.oBaHHK JolMO'IKeT6N'l'b ycnewHo perneHa JIH1!IbnpH HaJIHtlHH

<SoraToro npaKTMtleCKOI"O OnHTa.

\
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I1!2MJIO!~tilleI.. PeaJn13~ql1fl ~p.e6J?aMqec.KJ.iXonepaWfj!

H~ ~O~-cne~H~HKaQWRMH

ilporpaMMH o6pa6oTKH cneQH~HKa~HH onHCMB~TCfl BCTH~e

enOBapS!. TaKOH MeTOAfiBHfleTCR o6~enp~HHTb~ B fl3NKe ~OPT.

SSYMB B cpOpM6: SSYMB <name>

Onpe,I:\eJIeHHe HMeHH THna ( CHMBOJIa aJI<lJaBliTa A ) .

:st B tPopMe: Sr:' <left-side)- --- <right-side>J
--- <s-val>

HeH,YneBaacne~~MKaqHa.

<left-side>,<right-side)- -€ A*
I"

SZERO --- <s-val>
HyJIeBaRcne~~HKaQHa.

SCONSTANT B tPoPMe: -(s-val> SCONSTANT <name)-

KOHCTaHTa THna cne~HtPHKa~HH.

<name>:-- <s-val>

SVARIABLE B tPOpMe: <s-val} SVARIABLE<name)

ilepeMeHHaR THna cne~~HK~H.

<name> : -- <s-ad>

SARRAY B q,opMe: < :tfelementp> SARRAY <name>
,- . , .

O~HOMepHHHMaCCHB cne~H~HKa~MH.

<name) : <index> --- <s-ad)



S@

Sl

S.

S7

8*

SZERO=

s<

s>

s::::

S>=

s<=

"\

#"
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<s-ad} --- <s-val}
"S-fetch"

<s-val} <s-ad} ---
"S-storeU

<s-val)-
"S-dott1 - Bh1BO,n;Ha sKpaH.

<s-ad>---
sQ S.

<s-val)- <s-val). --- <s-val>

llpoH3Be,n;eHHecne~~HK~H~.

<s-val). --- flag

true, eCJIH <s-val} = d)

.." -(s-val> <s-val)- -- flag

<s~val> <s-val> --- flag

<s-val> <s-val> --- flag

<s-val} {s-val> -:.- flag

<s-val} <s-val)- --- flag
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S+REL {s-val) <s-val> --- flag, .

true, eCHM 3neMeHT~ cpaBHHMW

S-REI; {s-val} {s-val> --- flag.

true, ecnvr 3~eMeHTU HecpaBHHM~

"

SIRV -(s-val> --- {s-val}
MHBepCHbtiit 3JI€MeHT.

SRPONLY

SLPONLY

SLPLEN <s-val> --- int

AJUHIs, .i!eBOM 'llaCTV! / -I, eClIH <s-val)=ID

SRPLEN <s-val} --- int

,lI)IIr!HetIJpaBOM qaCTM / -I

SINF <s-val> <s-val> --- -<~-val>

HMfftHKTirpaHb ,I1.BYXSJI€M6HTHOro no,n,MHO'8teCTBa.

-ssup <s-val) <s-val) --- <s-val) true / false

BepXHRR rpaHb, eCJU1 OHa CY1l\eC'1'Bye'T

(flag == true).

<s-val} --- .(s-val}

JleBM qaCTb: [a --- b J -;)i>o [a ---J

<s-val) --- <s-val>

llpaBali \iaCTb: [a --- Qr J [--- 6-]
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( SPECIFICATION HANDLING -- TARTU 1986
JAANUS PQIAL )

BASE~ DECIMAL

( WORDS TO OPERATE WITHS'mBOLS )

0 VARIABLE #SYMB ( # SYMBOLS IN USE )
: sseONS
( DEF: CODE sseONS NN ; USE: --- CODE )
DUP 128 U< IF <BUILDS ~ ELSE CR
." IMPOSSIBLE CODE /I . oun ENDIF

DOES);-@ ~ .
0 SSGDNS SSPATT ( PATTERN '

: SSYMB? ( PFA --- FLAG )

@ , SSPATT @ = ;
128 ARRAY SSNFAS ( NAI"iE FIELD AD.-S )
42 CONSTANT \ilLD

: SS1MIT (--- ; USERS WORDTO START )

128 0 DO 0 I SSNFAS ! LOOP 0 #SYMB ! ;
I.

SSINIT
-->

SCR i 91

( SPECIFICATION HANDLING

IJSERS LEVEL TO OPEF:ATE WITH SYt1BOLS )
: SSYNB< i'11~IN \iJORDTO CREATE SYI"IBOLS.

»EF; SSYt'1BNN ; USE: CODE )
:!fSYt'tB@ 1'"DUP SSCONS #SY~1B ~

LATEST #SYMB ~ SSNFAS ! ;
: AUXSYMB ( WORD TO DEFINE SYNONYMS.
DEF; CODE AUXSYMBNN ; USE; CODE )

DUP 128 U< O'.JER SSNFAS @ 0= 0= AND IF
88CONS ELSE CR ." ILLEGAL AUX " . mJIT
ENDIF ;
: EXALTSVNB ( IN FORH: EXALTSYMB NN
AUX-SYMBOL NN WILL BE TREATEDAS j'1AIN )

-FIND JF DROPDUP SSYMB? IF DUP NFA SWAP
CFA EXECUTE SSNFAS ! ELSE CR NFA ID.

.11 IS NOT A SYMBOL" oun ENDIF EL.SE CR

HERE COllNT TYPE. II ??" oun ENDIF ;
: E~. < CODE--- ; SYMBOL OUTPUT }
DUP 0 );- OVEF: 128 < AND I F SSNF{~S:11DUP
IF ID.. ELSEDROPCR . II SS OUTPUT ERROR"
tmu ENDIF ELSE DUP 128 ;. OVER 160 < AND

IF 31 AND Q DO WLD EMIT LOOP SPACE ELSE
.u ILLEGAL CODE II . .QUIT ENDIF Ei\lDIF ;
--)

81
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SCR.# 92

( SPECJFIC~TION HtjNDLING WORDS)
16 Crnf.STANTSSIZE ( MAX SPECIF. SIZE )
: SCOONTS{ AD - AD+2 II l2 )
DUP 2+ SWAP C@ O\.I'ER.1- - Ci) ;

: SZEfID=: ( AD --- FLH'G )
SCOUk7S+ 2+ SWAPD~o SSIZE > ;

: S. ( AD ~-- ; SPECIF. OUTPUT)

DUP mERO= IF DRnp .<II SZERD-II ELSE
scoums ~" sr II ROT RDT DUP IF () DO DUP
C@ S5. 1+ lOOP EUiE DHOP ENDIF .II --- II

SWAPDUP IF 0 DO DL~ c@ S8. 1+ LOOP ELSE
DRD? ENIHF DRD? ." J .. ENDIF ;

0 VARIABLE SRSTFtAS
: SRSTEST ( AD --- )

DUP SGOUNTS >R+ R} DUP IF 0 DO DUP C@
128 > IF 1 SR8TFlA6 ! OVER SCOUNTS bROP
DUP IF 0 no OVER C~ OVER C@ = IF 0
SRSTRAS ! LEAVE ENDIF 1+ lOOP ELSE DRD?
ENDIF DROP $RSTFLA6W IF DROPCR S.
. II IS NOT CDRRECT"QaJtH ENDIF ENDIF 1+
LOOP ELSE DROP ENDIF DROP DROP ;

--)
SCRI 93

( SPECIFICATION HAI\IDLING WORDS)

HERE 255 e, 255 C, CONSTANT SZERO
: SWINCR? ( AD --- FLAG) .

0 SWAP SCOUNTS + DUP lF 0 DO Dur C:1\ 128
> J F StlIAP DHOP- 1 SWAP DUP C@ 32 + Q\iER
C! ENnIF 1+ LOO? ELSE DROP ENDIF DROP ;
0 VARIABlE SIi,IRENflLD(1 VARIABLE SWF:ENNEW
: SWRENAt-1E ( AD --- )

129 ~RENNE\.>J ! DUP SDOUNTS DROP DUP >R
+ R> 0 DO 1 - DUP C# 160 > IF DUP C@
SWRDIDlD ~ OVER SCOUNTS + 0 DO Dur C@
SWRENOlD~ :: I F SWRa'4NEW@ OVEH C!
ENDIF 1+ LOOP Dfi~? 1 SWRENNEW +! ENDIF
lOOP DROP DROP ;
: S~~RM ( AD --- )

DUP SIERO= IF SlERO SWAP 2 CMOVE ElSE
DUPSRSTEST DUP~tlN&R? IF SWRENAME ELEE

DROP ENDIF ENDlf ;
ij Lrn4fi=( AD1 AD2 L --- FLAG )

>R >R >R 1 R)- R} R> DUP rF t) DO OVER C~
OVER ci\ ::::0= IF m >R DROP 0 R> R> lEAVE

ENDIF 1+ SWAP 1+ Sil<fAPLOOP ELSE DRG?
ENDIF DROP DRGP ~

--J

I;
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SCR# 94

( SPECIFICATION HANDLING WORDS)
0 VA.qI ABLE SLDIFF
: SLESS? ( AD1 AD2 - FLAG )

OVER C@ OVER C@ - SLDIFF ! OVER DUP C@
S\lJAP2+ DUP ROT + SLDI FF @ LONG= IF
OVER2+ SLDIFF @ + OVER DUP C@ SWAP 2+
SWAPLONG= IFOVER DUP C@ + 2+ ScDIFF @
+ OVER DUP DUP C@ + 2+ SWAP 1+ C@ LONG=
IF DROP DROP 1 ELSE DROP DRDP 0 ENDIF
ELSE DRGP DROP 0 ENDIF ELSE DROP DRDP 0

ENDIF ; --

: NZSREL ( AD! AD2 --- REL )

OVER C@ OVER C@ = IF DUP C@ OVER 1+ C@
+ 2+ LONG= IF 4 ELSE (I ENDIF ELSE OVER
C~ OVER C@ )- IF SLESS? IF 1 ELSE (>

ENDIF ELSE SWAP SLESS? IF 2 ELSE (>

ENDIF ENDIF ENDIF ;
: NOWILD? ( AD --- FLAG )

1 SWAP SCOUNTS + DL~ IF 0 DO DUP C@ 12B

> IF }R DROP",O R> LEAVE ENDIF 1+ LOOP
ELSE DROP ENDIF DRD? ;
" --}

...

stR ~ 95

( SPECIFICATION HAti[1LING WORDS)
: SREL ( ADl AD2 --- REL )
.OVER SIERO= IF DUP SlERD= IF DROPDROP
4 ELSE DRDP DROP 1 ENDIF ELSE DUP SZERO=
IF DROP DROP 2 ELSE OVER C@ OVER C@ -

>R OVER 1+ C@ OVER 1+ C@ - R> = IF OVER
C@OVER C@ < IF OVER NOWILD? ELSE DUP
NOWILD? ENDIF IF

. NZSRELELSE DROPDRU? 0 ENDIF ELSE DROP
DROP(> ENDIF ENDIF ENDIF ; .

~ ALIGN ( N --- N ) 1+ 2 I 2 * ;
: SPTOHERE ( AD -- )

DUP SZERO= IF DROP SZERO HERE 2 ALLOT
2 D-iOVE ELSE HERE OVER DUP C@ SWAP 1+
c@ + 2+ ALIGN DUP ALLOT CMOVE ENDIF
: SCONSTANT

<BUILDS SPTOHERE DOES> ;
: SVARIABLE
<BUILDSHERE 2+ ~ HERESSIZE ALIGNDUP
ALLOT CHOVE DOES> ;' .

--)

.

~.
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( SPECIFICATION HANDLING WORDS)
32 CONSTANT #AUXSP

: SPARRAY
<BUILDS SSIZE * ALIGN ALLOT
DOES>S~JAP 58I ZE * + ;
#AUXSP SPARRAYSPAREA
0 VARIABLE SPUSED
: SPMEM ( --- AD )
SPUSED @ #AUXSP MODSPAREA
1 SPUSED+! ;

(I VARlABLE SPCUR
0 VARIABLE SCANAREA 32 ALLOT

(I VARIABLE SCPTR -,~-k-
0 VARIABLE SCCElL
0 VARIABLE SPMOFFSET
0 VARIABLE SPLRFLAG
= SSFlND ( NFA --- PFA/O )

BEG~NSCANAREASWAP (FIND) IF DROPDUP
SSYMB? IF 1 ELSE LFA ~ 0 ENDIF ELSE 0 1

ENDIF UNTIL ~.

.1J-

--.}

SCR # 97

( SPECIFICATION HANDLING WORDS)
= MAKESMB ( CODE --- )

SPCUR @ SPMOFFSET @ DUP SSIZE < lF + C!
1 SPMOFFSET +! SPCUR @ SPLRFLAG @ + DUP
C~ 1+ SWAP C! ELSE DROP DROP DROP

. GR ." TOOr1ANY SYI'1BOLS"QUIT ENDIF ;
~ MAKEWLD ( --- )

SCANAREA C@ 128 + MAKESMB ;
: MAKESS ( PFA --- )

CFA EXECUTE MAKESMB ;
: WLD? ( --- ) .

SCANAREA DUP C@ 0 DO 1+ DUP C@ WLD = 0=
IF DROP CR ." ILLEGAL SYI'1BOL " SC':::)NAREA.

CDUNT TYPE QUIT ENDIF LOOP DROP ;
: WLDORSEP ( --- ) .

SPLRFLAG @ IF WLD? MAKEWLD ELSE SCANAREA
1+ C@45 = IF 1 SPLRFLAG ! ELSE WLD?

MAKEWLDENDIF ENDIF ;
--)-

84

,



,,

j

, SCR ~ 98

( SPEe1FICAHON HANDUNG~JORDS)
: SPHAKE ( --- )

93 ~~D HERE 1+ SCPTR !
HEREDUPC~ + 1+ SCCElL! SCCEIL @
BL OVER C! 1+ 93 OVER C! 1+ BL S\;JAP C!

I SPMEt1SPCUR ! 2 SPNOFFSET ! 0 SPCUR ~ C!
0 SPCUR @ 1+ C! 0 SPLRFLAG !

BEGIN SCPTR ;i) BL ENCLOSESCPTR +! OVER
-. 31 tMD >R R SCANAREAC! + DUP SCCEI L
~ < SWAP SCANAREA 1+ R> 1+ CMOVEWHILE
CONTEXT~ @ SSFIND DUP IF MAKESSELSE,
DRG?LATEST SSFIND DUP IF I'iAKESS ELSE
DRG? WLDORSEPENDIF ENDIF KEPEAT
SPLRFLAG@ IF SPCUR;j) S~vNORNELSE CR

, .It RrGHT PART NOT FOUND"QUIT ENDIF ;

; (G[) R 2+ R> ~ >R ;

= sr
SPMAKESTATE @ IF COMPILE (S[)HERE 0 ~

SPCUH @ SPTO)iERE HERE SWAP ! ELSE SPCUR
~ EfJDIF ; IMMEDIATE
--)

\

SCR # 99

( SPECIFICATION HANDUNG WORDS)

..

: SUBSTI ( AD --- J S:WRENOLD~ m1RENNEW )
scoll~ns + DUP I F 0 DO DUP C~ SWRENOL.D @
::: rF SWRENNEW~ mlER C! ENDI F 1~- LOOP
ELSE DRGP ENDIF DROP ;
~ NPHEN ( SOURCEADDESTAD )
129 SWRENNEW ! OVER OVER SSIZE CMOVE
OVER SCOUNTS DROP DUP >R + R} DUP IF 0
DO 1 - Dur C~ 128 )- IF Dur C@ SWRENOLD
! OVER SUBSTI SW:;:ENNEW@ (I 8\IJRENNEW !
>R }F; >R DUP SUBSTI R> R> R> 1+ .

SWRE~~~EW ! ENDIF LOOP ELSE DROP ENDIF

DRO? DROP DROP ;
--}

85
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SCR # 100

( SPECIFICATION HANDLINGWORDS)

: MPSS ( OPIAD 0P2AD DESTAD --- )
>R OVER 1+ C@aVER~ > IFOVER C@ R C!
OVER SCOUNTS DRO?R 2+ SWAP CHOVE OVER
scaUNTS >R + O'.JERw) R> SWAP - DUP R 1+
C! R SCOUNTS DROP + SWAP CMOVESWAP
DROP SCOUNTS >R + R> R SCOUNTS+ + OVER
R 1+ DUP C@ ROT + DlP R C~ + SSIZE > IF
DRGPDROP DRGP DROP DROP R> DROPCR
." TOO LONG PRODUCT" QUIT ENOIF SWAP C!
SWAP CHOVEELSE OVER OVER C@ SWAP 1+ C@
-R C! DUP-1+ C@R 1+ C! DUP 2+ R 2+ R
C@ CHOVE OVER SCOUNTSDROPR SCOUNTS
DROP + SWAP DUP R c:i) + OUP R 1+ C@ +
SSIZE > IF DRDPDROP DROP DROP DROPDROP

R> DROPCR ." TOO LONG PRODlICT" QUIT
ENDIF R C! CMOVESWAP DROP SCOUNTS OROP
+ R SCOUNTS >R + R> CHOVE ENDIF R> OROP

oO

~O

-->

SCR # 101

( SPECIFICATION HANDLING WORDS)

: Sj ( AD1 AD2 --- AD3 )
OVER SIERO= IF .DROPDROP SZERO ELSE DUP
SZERO= IF DROP I}ROP SZERO ELSE
>R SPMEMDUP >R SSIZE Cf10VE R> R> SPt'1EN
Dur >R SSIZE CNO'~ R> DUP SWINCR? DRDr
0 SPLRFLAG ! OVER 1+ C@OVERC@MIN DUP
IF >R OVERscour~s + + OVER SCOUNTS
DROP + R> (I DO 1 - SWAP 1 - SWAP

our C@128 < IF OVERC@ 128 < IF OVER
C@ OVER C@ = 0= IF 1 SPLRFLAG! LEAVE0

_0 ENDIFELSE OVERC~ SWRENOLD ! Dur C:1J
m~RENNEW! >R >R >R DUP SUBSTI R> R> R>
ENDIF ELSE OVER~ SWRENNEW! DUP C@
SWRENOLD! >R >R DUP SUBSTI R> R> ENDIF
LOOP DROP DROP PLSE DROP ENOIF
SPLRFLAG@ IF DROPDROP SZEROELSE OVER
OVER SPMEM DUP SPCUR ! MPSS OROP DUP
SPCUR @ SWAP MPRENEt4DIFENDIF ENDIF ;

--}
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SCR # 102

( SPECIFICATIONHANDLJNG WORDS)

: SLPONLY ( AD --- AD )
DUP SZERO= IF DROf' SlEPoO ELSE SPMEM
OVEROl/ER SSIZE DIDVESWAP DRDP (I O\JER
1+ C! ENDIF ;

: SF:PONLY ( AD -- AD )
DUP SZERO= IF DROP5ZERO ELSE SPMEM
OVER 1+ C@ OVER 1+ C~ (I OVERC! O\JER
SCOUNTS >R + OVER smUNTS DROP + R>
CMOVESvJAP DROPDU? S\JJNORi'1ENDIF ;

: SINV ( AD --- AD )

DUP SZERO= IF DROP 51ERO ELSE SPMEM
OVER C@ OVER 1+ C~ OVER 1+ C@ OVER C!
OVER SCOUNTS >R + O'.JER 2+ F:>Cf10\,'E OVER
SCOUNTS DROP >R OVER SCOllNTS DROP + R>
CMOVE SWAP DROP DlW SWNORMENDIF ;
--)

#'

"

SCR # 103

( SPECIFICATION HANDLING WORDS)

: SPROJMAX ( AD --- AD )

DUP BZERO= IF DROP sr --- J DUPCR.1/ ~jARNING: PROJECTHJN OF SZERO IS 1/ s.
ELSE DUP SCOUNTS MIN SWAP DROP DUP IF
(I SLDIFF ! OVER OO? 2+ S[lJAP SCOUNTS DROP

+ ROT (I DO OVER SLDIFF @ + C@ OVER
SLDIFF ii) + C;i>= fF 1 SLDIFF +! ELSE
LEAVE ENDIF LOOP SUHFF @ IF SLDIFF @ +
>R SLDIFF ;j) + >R SPt'EN OVER SCOUNTS
SLDIFF @ - >F: SLDIFF ,@- >R DROPR>
OVER C!R> or..'ER 1+ C! DU? SCOUNTS DROP
R> ROT ROT CI'10VEDU? SCDUNTS >H + R> R>
ROT ROT CMOVESWAPDRD? ELSE DROP DROP
ENDIF ELSE DROPEN[)IF ENDIF ;

: SINF ( AD1 AD2 --- AD3 )

OVER OVER SREL Dl~ 0= JF DROPDROPDROP
SZERD ELSE 2 = IF SWAP DRD? ELSE DRGP
ENDIF ENDIF ;

--).
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SCR #" 104

( SPECIFICATION HANDLING WORDS)

: S< ( AD! AD2 --- FLAG ) SREL 1 = ~
: S} ( AD1 AD2 --- FLAG ) SREL 2 :: ;
: S= ( AD! AD2 --- FLAG ) SREl. 4 = ;
: S-REL ( AD1 AD2 --- FLAG ) SREL 0= ;
: S+REL ( AD! AD2 --- FLAG ) S-REL 0= ;
: S)= SREl. 6 AND0= 0= =

: S<= SREL 5 AND0='0= ;
: SRPLEN ( AD --- L2 ) DUP SIERO= IF
DROP -1 ELSE 1+ C\!)ENDIF ;

=.SLPLEN ( AD --- Ll ) DUP SIERO= JF
DROP-1 ELSE C@ ENDIF ;

: S@ ( VARAD --- AD ) @ ;
= S! ( AD VARAD --- ) @ SSIZE CMOVE;
: 57 ( VARAD --- ~ S@8.

: M~AY ~

<BUILDS 0 DO HERE2+ , SSIZE ALIGN ALLOT
LOOP DOES) SWAP SSIZE ALIGN2+ * + ;
--}

SeR # 105

( SPECIFJCATION HANDLING WORDS)
: MAKESUP ( AD1 AD2 ADPR --- ADSUP )

C@ ROT Dur SPCUR ! C@ OVER - SLDIFF !
OVERC@ SWAP - SLDIFF ~ 0= JF DRor DROP

SPCUR @ ELSE DUP 0= IF DRDP ELSE DUP
SLDIFF ;j) I'HN 0 OO OVER1+ OVER-.. C@
SPCUR @ 1+ SLDIFF ~ + C@ DUP 128 < JF
OVER 128 < IF = IF 1 - SLDIFF @ 1 -
SLDIFF ! ELSE LEAVE ENDIF ELSE DROP DROP

LEAVE ENDIF ELSE DRDP DROP LEAVE ENDIF

LODP DRDP DROP SPMEM SPCUR @ C@ SLDIFF
~ - ~iER C! SPCUR @ 1+ C@ ffi_DIFF @ -
OVER 1+ C! SPCUR @ 2+ SLDIFF @ + OVER
SCDUNTS DRDP Cf10VE SPCUR @ SCOIJNTSDF:OP
+ SLDIFF @ + OVERSCDUNTS>R + R> CMOVE
ENDIF ENDIF ;
: -SSUP ( AD1 AD2 --- AD3 1 / 0)
OVER SZERD= IF DUP SIEAD= IF DRDP DRDP
SZERO 1 ELSE SWAP DRDP 1 ENDIF ELSE
DUP SIERO= IF DROP 1 ELSE OVER SPROJMAX
OVER SPRDJI1AXOVERS= IF MAI<ESUP1 ELSE
DRDPDROPDROP0 ENDIF ENDIF ENDIF ;

BASE !

"
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1JpHJlO'iKeHHe 2., PeaJIl1,3aqHSt CTaTHQeCKOrO KOHTPOJI~~THnOB

. )VIst, JIHHeHHbIX mOPr-npor12aMM

npe~araeMwe cpe~cTBano3BonflIDTno cne~~HK~nM 6830BMX

nOHwrJ.tR H no ~OPl\"TeKc'1'Y nOJIyqWi'b CBe~eHHSt 0 ROppeKTHOCTH

3Toro TeKCTa. TecTKpyeMNe TeRCTH MOI'yT co~ep~~fb tt:"-onpe~e-

HeIDU! II onpe,l\eJIeHMR nepeMeHHh!X ( C.7IOBa JJ:" 11 n VARIABLE tI

nepeonpe,l\eJleHbI TaJrnM o6pa30!.~t q'l'o6b1 o6eCneQHT b Bbf<il1CJIeID'le

cne~~MKaq}m HOBMX nO~KA ). Bce 6asoBwe nOHRTHfl Heo6xQ,l\HMO

OnHChtBaTb ( HeonHcaHHbI8 nOIDiTHfI pa60Ta..TOT COrJIaCHO "CTapaMY"

onpe,l\eJIeIDOO. eCJIH TaKoe HMeeTCH 13 CMcrreMe ). B pe3YJIbTQTe

odpa6oTK~ ~OPT-TeKcTa BwqHCJIHIDTCHcne4H~HK~HnOHaTKH, KO-

TOpMe on~,l\eJIflIDTCR 13 3TOM TeKcTe, H nORb30BaTeJIb MomeT 3aKa-

D' 3QTb MX BbtBO.r\Ha 3KpaH.

COLDEF 13 ~OpMe: <s-val} COLDEF <name)

, Onpe~e.neHHe cne~cpMK~H Õ8.30BOrO nOllitTHR.

PRSPOF 13qK>pMe: PRSPOF {name)

B~BO~ cne4H~HKaQHH nOHRTHH Ha 3KPaH.
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SCR. 130

( FORTH - STATIC TYPE CHECKING )

sr --- J BVARIABLESACCU
: COl-~ ( AD --- )

SACa! S\1}SWAP Si SACCU S! ;
: CO1.J!EF( <SVALLJE>COLDEF <NAME> )

<BUItm: SPTOt-lEREDOES>COLSP;
: PRSPOF ( F:f:SPOF <NAME:>)
-FIND IF DROP DUP @ @ . COLSP CFA = IF
2+ S~ ELSE NFA ID. . \I ?!" QUIT ENDIF
ELSE Ii1ERECOUNT TYPE." ?" nUIT ENDIF ;
: <: [COMPILE] : ; IMMEDIATE
: ;> (COMPILE] ; ; IMMEDIATE

SSYHB AD

: \.'MIABLE
DROPsr --- AD ] eOLDEF ;

<: :
<BUIU1Ssr --- ] DUP SAceu S! HERE SSI lE

ALIGN DUP ALLOT C~10VEDOES> eOLSP ; >

<: -;
SA~! S~ LATEST PFA 2+ SSIZE CHOVE;>

,



( TYPE CHECKING EXAMPLE )

h

( BAS!C SPEC!FICATIONS )
SSYMB AD

SSYi1B VAL
S[ AD --- VAL]
.S[ VAL AD --- ]

S[ VAL --- J

S[ VAL VAL --- VAL]

B[ --- VAL]

S[ --- AD ]

COLIJEF \i'I

COLDEF
COLDEF
COLDEF +
COLDEF (I

COLDEF V

( FORTH-PROGRAMS )

: Tl . V ;
: T2 V . ~

: T3V!;
.: T4 @ V ;

:~T5 (I V ! ;

: Tb @ . ;

: T7 0 ! ;

: TB 0 . . V @ . 0 0 . ;

: T9 @ V @ + V ;

( RESULTS )

PRSPOF Tl S[ VAL --- AD ]
PRSPOF T2 BZERO OK

PRSPOF T3 S[ VAL ---) OK
PRSPOF T4 B( AD --- VAL AD
PRSPOF T5 S[ --- J OK
PRSPOF Tb S[ AD --- J OK
PRSPOF T7 BZERO OK
PRSPOF T8 S[ VAL VAL J
PRSPDF T9S[ AD --- VAL AD

OK

J OK

OK
J OK
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( SPECIFICATIONS )
SSYNB AD
SSYt1B 0
SSYNB 1
SSYMB 2
SSYt1B 4

S[ --- ]

S[ --- )

S[ --- J
S[ --- J
S[ --- ]
S[ --- ]

sc u * --- *
S[ * --- ]
S[ UU u*

S[ --- AD )
S[ --- Ü ]
SC --- 1 ]
s[ --- 2 ]
sr --- 4 ]
S[ * --- )
S[ * * --- )
SC *= AD ---OI"]

COLDEF COMPILE
COl.DEF [CONPILEJ
COLDEF ?CONP
COl.DEF OBRANCH
COLDEF BRAt~CH
COLDEF IMMEDIATE

it J ~OLDEF SWAP
COLDEF DROP

** * --- *** **"* **** J
COLDEF 4ROLL
COLDEF HERE
COLDEF 0
COLDEF 1
COLDEF 2
COLDEF 4
COLDEF,
COLDEF ?PAIRS'
COLDEF . ,

( IF, ENDIF, ELSE, BEGINJ AGAIN, ~MILE~
REPEAT - FIG-FORTH) <,

: IF . CONPILE OBRANCHHERE 0 , 2 :.
IMMEDIATE

?COMP 2 ?PAIRS HERE SWAP ! ;
It-1MEDIATE

; ELSE 2 ?PAIRS COMPILE BRANCHHERE 0 ,
SWAP 2 [COMPILE] ENDIF 2 ; IMNEDIATE

; BEGIN ?COMP HERE1 :. IMMEDIATE
: AGAIN 1 ?PAIRS COMPILE BRANCH , :.

I N/'1EDIATE
; WHILE [COMPILE] IF DROP 4 :.

" JMMEDIATE

: REPEAT 4ROLL 4ROlL [COMPILE) AGAIN
DROP 2 [COMPILE] ENDIF :. IMMEDIATE

; ENDIF

( RESlILTS j

PRSPOF IF
PRSPOF ENDIF
PRSPOF ELSE
PRSPOF BEGIN
PRSPOF AGAI N
PRSPOF ~JHI LE
PRSPOF REPEAT

S[ --- AD 2 J OK
S[ AD2 ---) OK
S[ AD2 --- AD2) OK
S[ - AD 1 J OK
S[ * 1 ---] OK
S[ --- AD4 J m<
S[ ** 1 AD * -~- J OK
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CI1PABKCI.

0 BHe.npeHl1M HaY1.IHbIX pe3YJIbTaTOB ,D,MCCepTaIJ;YlOHHOVi pa60Tbl
.. '... e

IIEY1A.JIAR. P 0 "Cner..;wpY1Ka~ym~O.Pr-nporpaMM }i MX npl1MeH8HI18

B CHCTeMaX nOC'l'DOeHMH TDaHCJIHTOpOB"
.l .1.

HaCTOHUfHMnO,IJ,TBeplK)1,ae'l'CH, LITO OnMCaHHbIM B ,rJ,ViCCepTaU,iloHHOt1

pa60Te Me'l'O,TI.cneU;11~lmKau,m1 I?OPr -npOI'Pal,i"'1 BH8,npeH B COCTaBe

CMCTeMbI nO,CTPOeHMH TPaHCJU!TOOOB TAPl'Y B no "CU.ETi,[;'Jll" 0 CI1T, 4 ~ .1.

TAPlY i-1CTIOJIbsyeTcH ,I!.JU!pea.iTiI3aWU1 fi3bma nporpaMMMpOBaH11B:

WPrPAH I-Ia IT3BM"HCKpa-22611.

Cpe~CTBa, pa3pa6OTaHHue ne~fu10Mh.P., nO3BonXEH OT~a~HTb
OfH1CaHHe H3blKa QOPrPAH0

3aB. OT):!,. J~ 8
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