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Bse.n.eHHe 

CpaaHeHHe C o{5paaL\OM HUJ'leTCJI O~.. K3 BeJKHeiWMx 3'1.'anOB 

npe06paaOBaHHff anre6paH~eCKMX BWpameHHR B COBpeMeHHYX CHCTe

Max 8HaJIHTHtleCKMX BbltmCJleHHM Ha 8. HMeHHo 3TOT MeX8ffi13M 

~eJlaeT C~CTe~ PH6KHMH, n03BOARR nOJlb30BaTen~ onpe~eJlffTb HOBwe 

MaTeMaTH~eCKlI(e 06~eKTY H npaBHJla HX 06pa60TKH. B CHCTeMe 

REDUCE \:1) 3TH npaBHJIQ 38,qWl"4'Cl'£ C nOMOlljbl) CneLl,HaJIhHOR 

ff3~ROBOA KOHCTPYKQII(II( /TaR Ha3YBaeUUX LET-npe~O~eHII(M/. ROTopan 

II(MeeT CJIeAY~~M BII(~: 

FOR ALL <cnHCOX HAeH'l'KIf.HKaTopoB) SUCH THAT <YCJlOB;> 

LET (o6paaelJ, >= <3aMeHQ); 

HanpHMep, q,yHKLl,H1O tI<l?aKTopHM" MOlmO onpe~eJIHTb CJIe)JyIOll\HM o6pa

30M: 

FOR ALL N SUCH THAT BUMBERl'(I) AND N ">" 
LET FAC(N) = N*FAC(B-1); 

FAC(") ; .. 1; 

CII(HTaRCII(C CII(CTeMH REDUCE OnHC~H B /1-4/, 

tleM CJI0lKHee aJIropHTM BIlIIDtCJIeHHA. TaM 60Jl.bW~ POJih B HHX 

HrpUlT npllBHJIa nO~CT8HOBOK. IIo3TOMy COBepueHCTBOBaHHe aruJapa

Ta conOCTaBJleHHs: C 06paaUOM HMeeT BaEHoe 3HatleHHe ~ pa3BH

THl'£ CHeTeM 8HaJIHTH~eCKHX BYtlHCJleHHR. Tax. BBe~eHHe B CAB R~UCE 

OnHCaHHOrO B (61 HOBoro THna nO~CT8HOBOX ~ onepaTOpoB C 

Ihtlliile-:;;iJ.J:i... : ';'1.crcryrI 
"'~W.l t;'~;w.'n.l!{Ji 
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H~HKCHPOBaHHNM qHCROM apryweHTOB nOSBO~H~O ~erEO pe~SODaTb 

anrOpHTM ~HTaHOSH~a (7] SNQRCReHkiH rpynnoBoro seca AHarpaNM 

~~aHa B Hea6eReB~ T€OPHHX no~. HacTO~ pa60Ta nocB~e

Ha BonpoCaM nosYWeHHH 6HcTpo~e~cTBHa annapaTa nO~CTaHODOK CHC-

TeMH REDUCE H OCHOBaHa Ha HAeOROrHH KOMnHR~ 06paaQOB. 

TeOpeTHqeCKHe OCHOSH 3TO~ pa60TH H BpeMR BHDO~HeHHH XapaKTep

HHX TeCTOBWX npHMepOS paCCMOTpeHH S pa6oTe[S]. ~e 6y~T onH

callhl p8~H3a~R H cnoco6w npHM8HeHHR KOMnHnR~H 06pa3~OB B CHCTeMe 

REDUCE. 

I. 	ConocTaBneHHe C 06pasl.jOM D CAB R~ 

06WlliO npaBH.lla nO~eTaHOSOK XpaBllTCB B CHCTeMe REDUCE KaK 

SHaqeHHe CBO~CTBa OPMTCH COOTBeTCTB~erO OnepaTOpa B BHAe CnK

CKa, K~~ 3ReMeHT KOTOporo COCTOHT H8 Tpex ~aCTeft: 

« 06paaeQ) <JlOrHqeCKOe YC~OBHe) (no.o,CTaHOBKa») 

ITPH 06pa6oTKe K~oro onepaTopa BH3HDaeTCR cne~anbHaa ~yHK~ 

OPMTCH, KOTopaa nposepHeT H~qHe ~aHHoro CBoftCTBa. EcRH TaKOrO 

cDoAcTBa HeT, TO ~yHK~ OPMTCH B08D~T SHaqeHHe NIL, B npo

THBHOM c~yqae o6pa60TKa npo~o~eTCH npH nouo~ ~yHK~H MCHARG. 

oTa ~yH~R HMeeT TpH aprYMeHTa: TeK~A cnHCOK apryweHTOB one

paTopa. 06paaeQ H HMH onepaTOpa. OCHOBHaa QeRb KOMnH~H 06

pa3QOD B CHCTeMe REDUCE 3aKJlDQaeTCB D TOM, qT06w BNecTO 06

paaQa XPaHHTb ~yHK~~. ocymecTBnH~ nposepKy Ha conOCTaBH

MOCTb HMeHHO C 3THM 06paaQoM. oTa ~YHK~H HMeeT TOJlbKO OAHH 

apryueHT - TeK~qH~ cnHCOK apryweHTOB onepaTOpa, H ee SHaqeHHe 

Ha ~aHHOM 06paaQe cOBn~aeT co 3HaqeHHeM ~YHK~H MCHARG: 

~,F] (X) .. MCHARG(X,1',F) 

3~eCb l' -o6paaeQ. F - HMR onepaTopa, X - TeKYlJIK~ CDHCOK 

apryueHTOB. \!'.F] - ~yHK~ COnOCTaBJIeHKf! C 06pa3Qolol P ~ 
onepaTOpa F. Tor.o,a BNecTO ~~ MCHARG NOlItHO npH o6pa

60TKe onepaTOpoB BH3HBaTb CKOMnHJUfpoB8KHl:ile ~YHK~H 06paaQOB. 

TaKoft loIeXaHHSM HMeeT p~ npeH~eCT8 ~ TP~~OHHHN. YNeHbWa
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eTca KOnHqeCTBO &HSOBOD ~yHK~A, T.R. ~YHK~H [P,Fj HMelOT 

nOJIHOCTbl> 3aMKHj"1'yIO CTpYKTYPY H He co~eplKaT 06pauleHHH K APyrHM 

IPYHK~HM. B TO BpeMH KaK ~yHK~H MCHARG ~JIH nposepKH COBna

~eHHa C o6paaQON MO~eT 06p~aTbCH, B saBHCHMOCTH OT THna o6pa

6aTHsaeMHX onepaTopoD, K ~YHK~HM MCHARG2, MTP, MCHSARG, 

MCHCOMB, MKBIN, K~M HS KOTOPHX TaKJKe CO~epJKHT HOBhle BW30Bb!. 

ITPH KOMnHJIltQHH B03MOlItHa OnTHMHSa~R nOJlyqaeMHX lPyHK1\HA cpaBHe

HHR C 06pasQOM. HaH60Ree cymeoTBeHHO~ RBJIHeTCH B03MO~HOCTb npo

DepKH ~orH~eCKoro yCJIOBHH cpasy nOCJIe Toro, KaK onpe~eJIeHhl BCE 

Bxo~~e B Hero cB06o~e nepeMeHHWe. .!l.an:bHeltIuaa KOMfllinH~R 

nOJIyqeHHoR ~yHK~~ o6pasQa npH nOMO~ KOMnHJIHTOpe CHCTeMbi REDUCE 

[91 n03BOJIHeT Hcnonb30BaTb ~eKTHBHhle ~BOH~e RO~,C03~a
BaeMbIe 3THM KOMnHnHTOPOM. Kpoye TOro. HUMH pe~1130DaH MeXaHl!3M 

C03~aHM ~aRJI08 6YCTpoA 3arpY3KH ~JIR CKOMI1I1JII1POBaHHHX npaBHJI 

no.o,CTaHOBOK. OTOT MeXaHHSM ~OmeT 6b!Tb oco6eHHO nOJIeSHWM npH 

COS~aHHH 6aa 3HaHHft CI1CTeW REDUCE [10. III 11 C03~aHHH nOJIbSO

BaTenbCKHX 6H6RHOTeK nporpllMM, HaDHCaHHhlX Ha Mre6paHqeCKOM 

ypoBHe H3h1Ka CHCTeMbi H HCnOJIb3y~~X 60JlbllOe qHCJIO LET-npe~o

lKeHHR. 

2. 	ITporpaMMHHe cpe~CTBa KOMnHJlH~H nO~CTaHOBOK 


B CHCTeMe REDUCE 


KOMnReKC nporPaMM ~R KOMflHJIa~H nO~CTaHOBOK B CHCTeMe REDUCE 

XPaHHTCH B Tpex ~aARax. B nepBOM, C I1MeHeM SEMIEVAL, co~ep-

JIIliTCR naKeT nporpaMM ~JIR nOJIyBblqHCJleHHR ~yHK~H. Bo BTOPOM, 

SEMOPMT, - nporpaMMbl. nepeonpeAenRIDmMe PflA CHCTeMHHX 

DK2 conOCTaBReHHR C o6paaQOM H p~ ~OnOJlHHTeJlbHhlX ~yHK~~. B 
TpeTbeM ~aAJIe, SEMTEST5, co~ePlKI1TCR 'WCTO 

BapHaHT nporpaMMH conoCTaMeHHR C 06pa3uOM CI1CTeMbi REDUCE. 

ITepDble ~BIl ~~na MOMMO XpaHl1Tb B KOMflHRHpOBaHHOM.BH~e, roh-
HOM ~H 6blCTPO~ 3arpY3KH. TpeTH~ ~a~Jl Bcer~a HCnOJIb3yeTcR B 

TeKCTOBOM B~e. KOMnHJIH~H 06pa3QOB npOI1CXOAHT CReAY~M 06pa

30M. Ha BXO~ nporpliMMbl nonYBhlqHCneHHA no~ae'I'CR rOJIOBHaFI npo

Qe~pa ~yHKI.\HOHanbHOro nllJ(eTa conOCTaBJIeHHR C 06P8.3QOM. Ha DhI

xo~e nOJIyqaeTcR npoQe~a OT o~oro aprYMeHTa, OC~eCTBJlH~aFI 

cpaBHeHHe C 3THM 06pa3QOM, H B Tex CJlyqaRX, Kor~a OHO HMeeTCH,

npoBepKy BblDonaeHHH JIOrHqeCKOrO YCJIOBHR. K~ C03~aHHOA npoQe

~ CTaHOBI1TCH SHaqeHHeM cBoAcTBa OPMTCH BMeCTO 06pasua. 
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rIycTb P,Q,F - OnepaTOPLI C 3MaHHblMH npaBHJlaMH nC,Il,CTa-

HOBOR. ,D.nJr KOMIDiJUUlHH 3THX npaBHJI HYJlUiO sarpY3HTb rp8.lI'Jl.br SEMIEVAL 

Ii SEMOPMT if BseCTH ¢laffJl SEMTEST5 (8ro MOlKHO c,Il,eJla Tb KaK ,Il,O, 

TaK H nocJle onpe,ll,eJleHHH npaSHJI nO,ll,CTBHOSOK). ITocJle SToro MOlKHO 
HCnOJlb30S8.Tb KOMaH,D,y COMPLET • Ee rpOPM8T 

COMHET <cnHCOR HMeH IPyHKt(l1M> 

HanpHMCp: 

COMPLET P,Q.F; 

ITPH 3TOM KOMOHJlHpyroTCH Bce on~e,ll,eJleHHNe K STONy MOMeHTY 
npaBHJla nO,ll,CTaHOSOK ,n:JUt Onep8.TopoB P,Q,F • B tlaCTHOCTH, MOlK

HO KOMllHJTHpOSaTb » npasHJl8. ,Il,JofcMepeHI.\HpoBaHHR • .fVUl SToro B Katle

CTBe O,ll,Horo H3 apf'YUCHTOS KOMaH)J,b! COMPLET CJleAYeT yKa3aTb one

paTOp .n;H$PepeHltHpOnamU! DF • KOMllHJlHt'(ltH He nO,ll,JlelKaT no,n:CTa

HOSK¥! Ha CHMMeTpHtlHNe H aHTHCHMMeTpHtlHNe onepaTOPLI, a TaKlKe no,ll,

CTaHOBRH ,n:JlH onepaTopOB C H~HRCHpOBaHHHM qIfCJlOM apryueHTOB.ITPH 

non~TKe HX KOMIlHJlHQHH BH,Il,aeTCR coo6~eHHe 06 oWH6Ke: 

"CANNOT BE COMPILED". 

G.ne,n:yeT 3BMeTHTb. tlTO eCJlH cHMMeTpHtlHNe HJTH aHTHCHMMeTpHtl

HHe onepaToPLI SCTpetlaJOTCR S no,n:CTBHOBKe He Ha sepXHeM ypOBHe, 

T.e. B KatleCTSe 8.pryueHTOB ~yrHx onepaTopOB, TO TaKaR nO,ll,CTa

HOBKa Mo~eT 6HTb CKOMTIHJlHpoSaHa. 3anpeT Ha KOMnHJJRUHD CHMMeT

pHtlHNX H aHTHCHMMeTpHtlHNX ~yHKUHn BBe,ll,eH BCJle,ll,CTBHe Toro, tlTO 

06~eM KO,ll,OB, nonyqae~x npH HX KOMnHJlHUHH, nOJlyqaeTcH CJlHmKON 

60JlbWHM. C~ecTByeT OTJlHtlHe B 06pa60TKe npaSHn nO,ll,CTaHOSOK B cJly

tlaRX KOMnHJlHUHH H HHTepnpeT8.QHH ,Il,JIH onepaTopOB, apryMeHTH KOTO

PLlX npe~CTaBJlRDT c060n ~pameHHR,co,n:eplK~e apHqJMeTHtleCKHe one

PaQHH:CJlOlKeHHe H YMHOlKeHHe. ITPH ROMnHJlHQHH 3TH onepaTOpy pac

CM8.TpHsaDTCft TOJlbKO KaK CHMMeTpHQHWe ~yHKUHH CBOHX apryMeHTOB. 

npHBe,n:eM npHMep. ITyCTb SMaHa no,n:CTftflOBKR 

FOR ALL X,Y LET P(X*Y) a Q(Y)I 

Tor.n;a BhlpameHHe P (A· B" C) 6Y,Il,eT 38MeHeHO II CHCTeNe REDUCE 

H8. Q(B*C) • nocJle KOMIlHJlHQHH 3TOro npUHJlR TaKO~ 3BMeHli He 

npOH30A.n;eT. O,ll,HaKO P (A" B) 6Y,Il,eT 3BMeHeHO Ha Q( 8) B 060HX 

CJlytIaRx. 

4. 

~R KOHTpOJIH 3a npo~eCCOM KOMllHJlHQHM nO,ll,CTaHOBOK npeAYCMOT

peH nepeKJlIDqaTCJlb SEMIPR /HOPMaJIbHO OH B@KnID4eH/. ECJlH nepeKJlID

tlaTeJlb SEMIPR BKJI~Tb, TO npoHCXO,ll,liT neqaTb TeJlR nonyqeHHoA 

nocJle ROMIlHJlHQHH qJyHKl.\~m. HanpHMep, nYCTb 38.)J,aHa nO,ll,CTaHOBK8. HB 

onepaTOp QQ 
FOR ALL X, Y SUCH THAT X> Y 


LET QQ(X,Y,¢) = QQ(Y,X); 


Tor,ll,a np» SKJlf(JqeHHOM nepeKJlJOtlaTeJle SEMIPR nOCJle KOMaH)J,b! COMPLET 

Ha ,Il,JofcnJleA 6Y,Il,eT B~Be,ll,eH cJleAYJO~A TeKCT: 
COMPLET QQ; 

LAMBDA L; 

IF NULL THEN NIL; 
ELSE IF NULL CDR L THEN NIL 

ELSE IF EVALGREATERP(AEVAL CAR L,AEVAL CADR L) 

THEN IF NULL CDDR L TREN NIL 

ELSE IF CADDR L = ¢ 
THEN IF CDDDR L THEN NIL 

ELSE LIST('QQ,CADR L,CAR L); 

ITetlaTb npoH3Bo,ll,HTCH JlH60 CTaH,Il,apTHWMH cpe,ll,cTBBMM CHCTe~ REDUCE 

(PRETTYFRINTER), JlH60 npH nOMon~ aHTHTPaHCJJRTopa C H3NKa 

RLISP [121. 
,D.nJr ~eKTHBHoA pa60TH MeXatffiSMa no,n:CTaHOBOK nOJlyqeHHNe 

nocJle KOMnHJlHQHH IPyHKUHH ,n:OJllKHH 6~Tb CKOMTIHRHPOBaHN np~ nOMO~M 
CTaH,il,8.pTHOrO KOMllHJIHTOpa CHCTe~ REDUCE [91 . aTO npOl1Cxo,ll,liT 

aBTOMaTHtleCKH npH IIKJlf(JqeHHOM nepeKJlJOqaTeJIe COMPo ilpHBe,n:eH-

Hlie HHlKe npoMelKYTOtlHlie MamHHHO-He38.BMCH~e KO)J,b! ,n:eMOHCTpHPyJOT 

peayJlbTRT ,Il,BO~HO~ KOMIlHJJRt'(ItH npl1Be,n:eHHoro Bbwe npHMepa. 

(l*ENTRY QQJ 1] G~133 EXPR 1) 


(1 *ALLOC 2) 


(J *JUMPNIL ] 1 1 G~279) 


() *STORE 1 ~) 


(1 *LOAD 1 (CDR 1» 

(1 *J UldPNIL ] ] 1 G1lI279) 


(] *LOAD 1 (CAR Ill» 
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(]*LINK AEVAL EXPR 1) *JUMP 1 .1 J G~279) 
(1 *STORE 1 -1) *LBL 1 1 J G~276) 
(I *LOAD 1 (CAR (CDR ~») *LOAD ) (CAR ~» 
(l *LINK AEVAL EXPR 1) *LOAD 2 (CAR (CDR ~» 
(l*LOAD 2 1) *LOAD 1 (QUOTE QQ» 
(J *LOAD 1 -1) *LINK LIST) EXPR )
()*LINK EVALGREATERP EXPR 2) *DEALEXT 2) 
(.1 *JUMPNIL 1 J .1 Gf1j279)
(l*LOAD 1 (CDR (CDR ~»)
(1 *JUMPNIL 1.1 J G~279) 
(J *LOAD 2 (QUOTE ~» 
(.l*LOAD 1 (CAR 1» 
(l*LINK EQUAL EXPR 2)
(1 *JUMPNIL 1 J] G~279) 
(J *LOAD 1 (CDR (CDR (CDR f1j»»
(I *JUMPNIL 1 1 J G~276) 
(l*LOAD 1 (QUOTE NIL» • 

B~ille ~C OTMeqanaCb B~HOCTb COS~aHHR waAROB 6NCTpoA sar
pY3RH ~R CKOMnMRHpOBaHHNX npaBHn nO~CTaHOBOR. Co3~aHHe WaAnOB 
61>lCTpoA sarpysRI'I npOHCXO~T B ~Ba STana. Ha nepBOM 3Tane cos~a
eTCR npoMPlKYTOqHb\A waRn, co.nePlK8.lIlllA nporpaMM1 Ha R3h1Ke LISP, 
COCTORmyro MS TeKCTOS WYHKUMA .nnR npaBHn no~cTaHoBoK 1'1 HeKoTOPNx 
~OnOnHH1'eJIbHb\X KOMaH~. ,D,J1R SToro CJIe~eT BKnroql'lTb nepeKnroqaTeJlb 
SFAP /no yMOJI4:aHl'lro OH BhIKJIroqeH/, nepeKJlfOql'lTb BblBO~ B WaAJI 1'1 BOC
nOJIbSOBaTbCR KOMBH~O!,1 COMPLET • HanpHMep 

ON SFAP; 

OUT OUTF;

COMPLET QQ; 

OUT T; 

SHUT OUTFl 


CJIe~~M marOM RBJlR8TCR C03~BHMe WaAJla 6h1CTpoA aarpysRH ( FAP
WaAJIa). ,D.JJH SToro CJIe~eT v.cnOJlb30BaTb CTBH~apTHble cpe~CTBa CMC-
TeMbi REDUCE (KOMaH~a FASLOUT ) : 

FASLOUT QQRULE; 

IN OUTF;

FASLEND; 

nOCJle BN110JlHeHHR 31'I'IX KOMBH~ B waRJle QQRULE 6y~eT sanMCBHa ro
TOBaR K aarpYSKe KOM~oll LOAD ~OM4:HaR BepCHH nporpaw.tlil. 

3. HCnOJIb30BaHHe naKeTa nOJIysyqHcJleHHA B CHCTeMe REDUCE 

B onHCblBaeMoj:! peanl'lsaU.Hli KOMnHMl.I,HR npaBHJI nO~CTBHoBOK 
npOI'l3BO~TCR nYTeM nOJIyB~HCJIeHHH WYHRl.I,HH conOCTaBJleHHR C 06pa3
nOM npM HeKOTopoM KOHRpeTHOM 3HaqeHHH o6pasua. fiaReT SEMIEVAL, 

peanHs~R nOJIyByqHCJIeHHH, MOlKeT 6hlTb MCnOJlb30BBH H HesaBHCHMO. 
,IlJIH nOJIyByqHCJleHHH <IJYHRl~1l c~ecTByroT npot:e,lJ,)TM SPUTD H 
EXSEVAL.I1epBaR H3RiX C~T ~JlH onpe~eJleHI'IH HOBOR WYHRIWm, nOJly
qaeMoR I'IS S~aHHoR nYTeM ee nOJIyB~HCJleHv.H. npoue~a SPUTD 
HMeeT TpM aprYMeHTa: 

SPUTD(NF,FN,FAL); 

r~e D - HMR: C03~aBaeMOA <IJYHRUI'!I'I(peSYJlbTIlTa), FN- HMR: nOJly
ByqHCJIHeMOIH MCXO~HOA) <IJyHRUI'!I'I, FAI- aCCOll)1&TMBHblA cnMCOR: 

( ••• (AN • AV) ... ) 

r.ne AN - HMR: apryMeHTa, AV - €ro 3HaqeHM8; apryMeHTbl, He Bowe~
ruMe B 3TOT CnHCOK, CqIlTaroTcH H€Onpe~eReHHhlMM. 3HaqeHMeM ¢yHKl.I,HM 
SPUTD HBRHeTCH HMR C03~aBaeMoj:! WyHRU~M. TeKCT. nORyqeHHW~ B 
pesYJIbTaTe nOJlYByqHCJIeHHR <IJYHKl.I,H~ Mo~eT 6h1Tb BhlBe~eH Ha ~McnRe~ 
BKJlKlqeHHeM nepeRJIfOqaTeM SEMIPR • RaK ~ B cJlY'lae KOMnMJlHUI'!H 
0~pa3UOB, nepeKJlKlqaTeJl~ SFAP HCnOJlb3yeTcH ~Rq C03~aH~H ¢aAnOB, 
CQ~ePlK9ll\Rx TaKC'i'bI, nOJIyqaeMhle nOCRe nOJlYBhl'lJ.'CJleHHH <IJyHKl.I,HIL 

3HaqeHHeM npoue~ EXSEVAL HBMeTC$! TeJlO tllYHKl1;m nOc)}e ee 
nOJIyB~CJleHMR. OHa HMeeT ~Ba aprYMeHTa. 

EXSEVAL(FN,FAL); 

Ha3HaqeHHe H <IJopMaT 3TKX aprYMeHTOB Te ~e, qTO H Ha3HSqeHMe 

H <IJoPMaT aprYMeHTOB FN H FAL npoue~ SPUTD • B Ka'1PCTBe 

npMMepa npHBe~eM nOJTyBh!mIc.r.eHHe <IJyHKn~A C0l10CTaBJleHI'H C 06pas

nOM, npe~Jl('lll\"eHHbT)( B lI31 , TeKCT KO'T'Or,IV q;~B€.ne1-f B npHJlOJllemnl. 


SPUTD('F1,'PATMATCH.'«PAT A 1& D 1-»); 

LAMBDA L;
IF NULL L THEN NIL 

ELSE IF 'A=CAR L 
THEN IF NULL CDR L THEN NIL 

ELSE IF NULL CDDR L THEN NIL 
ELSE IF 'D=CADDR L THEN T 
ELSE NIL 

ELSE NIL; 
F1 

npHBe~eM TaK~e BpeMeHHNe xapaKTepMcTHKM nOJlyqaeMNx B npo
neCCf> nOJTyByqHCReHMH nporpaMM. BOSMClKHb! 4:empe paSJll'lqHWX CJlyqM: 
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I) HCnCJIb3yeTCft Hf'nOcpe)J,CTseHHO npHBe,Il,E'HHhlR B npHJIOlKeHHH naKeT 
conOCTaarreHHff C o6pa3qoM; 2/ HCnOJIb3yeTcff ero CKOMnHJIMpOBaHH~H 

LISP -KOMl1I1JIRTOPOM [9] BapHaHTj 3) HCnOJlbsYIOTCSi nOJIyqeHmle 
nOCJIe n~JIYB~~HCJleHHSi ~YHKUI1I1 conOCTaBJIeHHSi C 06pa3~OM; 4) HCnOJIb-
3yf()~'CiI 3Ui lKe ~YHJ(wm, HO nOCJIe I1X )J,onOJIHHTeJIbHOR KOMIlHJlHu;iH 

LISP-KOMIlHJIRTOpOM. PeaYJIbTaTN B~qHCJIeHHR npHBe)J,eHN B Ta6JIHue. 

H3 aToH Ta6JII1U~ BH)J,HO, 4TO B cJIyqac I1HTepnpeTau;i11 nOJIYBhl4I1CJIeH
hNt" ~YHKl\HH npoH3Bo)J.SiT conOCTaBJIeHHe C o6paaI.\OM npHMepHO B )J,Ba 
pasa 6HCTpee HCXO)J,HOPO naKeTa. nOCJIe KOMIlHJlHWiH COOTHomeHHe Bpe
MeH BblnOJIHCHHft TeCTOBblX npHMepOB npaKTHqeCKH coxpaHReTCH. 

OTMCTHM, 'liTO )J,JIR Toro, qTo6N BMeCTO BN30B~ ~YHKWiH npH 
nOJIYBWlHCJI8HHH 6hlJIO nO):lCTaBJIeHO ec nOJIYBbI4l1CJIeHHOC TeJIO, 
)l,JlH Hee HYJKHO onpe)J,eJII1Tb CBOt\CTBO SEMIEVAL CO 3Ha~CHHeM 

SEMIEXPR, KaJ( 3TO C)J,CJIaHO B paCCMaTpl1BaeMOM npHMepe )J,JlH 
~YHKt\H11 PATMATCH. CBOt\CTBO SEMIEVAL onpe)J,eJlHeT 11M.R ~YHKWiI1, 
ocymecTBJIHID~et! rrOJlyB~CJIeHl1ff. SEMIEXPR - HM.R ~YHKUHM,npe)J,Ha3Ha
~eHHoR )J,JlR nOJIYBwqHCJIeHHH ~YHKUHR THna EXPR. B ~eJIftX OnTHMH
3aLl}111 I1JlH npl1 Heo6xo)J,HMOCTI1 o6pa6aThIBaTb ~YHKWiH .u.pyrHx TlmOB 
nOJlb30BaTeJIb MOlKeT orrpe)J,eJII1Tb CneWiaJIbHyro ~YHK~IO )J,Jlff rrOJIYBN~C
JICHHR. EE' 11M.R H806xO)J,HMO 3a)J,aTb KaK 3Ha4CHHe cBoRCTBa SEMIEVAL 
~YHKllHl1, nO)J,JIelKruqeR CneWiaJIbHot! o6pa6oTKe. 3Ta ~YHKWiH )J,o~a 
IIMeTb qcrupe aprYMetlTa. nepBbJl~ apI'YMCHT - HMR BN3b1BaeMot! ~YHKWiH; 
BTOpoR apI'YMeHT - cnHCOK ce TeK~X aprYMeHTOB; TpeTHR aprYMeHT 
- cnHCOK, CO)J,eplKaI!lHt! To~e~Hble napN (nepeMeHHaH) • <aHe.~eHHe»); 
qeTBepTbl~ ap~YMeHT - cnMCOK nepeMeHHNX )J,JIR )J,aHHoro ma~a nOJIYBN
QHCneHHR. HanpHMep, npHBe)J,eM crreQHaJIbHNR o6pe.60TQHK )J,JIft ~yHKQHH 

NULL. 

SYMBOLIC PROCEDURE SEMINULL(FN,ARG,AL,FV);
(LAMBDA Z; 

IF NULL CAR Z %ARGUMENTS RESOLVE 
THEN IF (CADR Z EQ 'CONS OR CADR Z EQ 'QUOTE OR 

CADR Z EQ 'LIST) THEN T • NIL 
ELSE IF (CADR Z EQ 'NOT OR CADR Z EQ 'NULL)

THEN SEMEVAL( CADDR Z, AL, FY)
ELSE SEMIAPPLY(FN,CAR Z • (CDR Z • NIL» 

ELSE SEMIAPPLY(FN,CAR Z • (CDR Z • NIL»)
SEMEVAL(CAR ARG,AL,FV); 

PUT('NOT,'SEMIEVAL,'SEMINULL); 

PUT('NULL,'SEMIEVAL,'SEMINULL); 
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3HRlleHHeM T8.KHX ~YHKWiR )J,OJllKHhl 6NTb TO~ellHaH napa ( BOOL • VAL ), 
r)J,e BOOL MMEeT 3H8~eHMe T ,ecnH BNp~eHMe nOJIHOCTbID BNqHC
neHO, H NIL B npOTHBHOM CJIyqae, VAL - 3Ha~eHHe B~CnR€MOrO 

BHP8MeHHR (OHO, pa3YN€€TCH, MOlKeT 6NTb BN~MCJIeHO He )J,O KOHll,a). 
\liymnl,HJ'I SEMIAPPLY SHaJlOrM4Ha ~YHKWiH APPLY 

CJle.u.y€T HMeTb B BH.u.y, ~TO B npoll.eCce nonYBN~CJIeHMR ~YHKQHH 
(H, CJIe)J,OBaTeJIbHO, npH KOMnHnJ'lQHH npaBHJI nO)J,CTaHOBOK) B CHJIY pe
KypCHBHO~O xapaKTepa nporpaMM naKeTa nOJIYBbl~CJIeHHtl npOHCXO)J,HT 
HHTeHCHBHoe HCnOJIh30BaHHe CTeKa, qTO Mo~eT npHBeCTH K npepNBaHMID 
pa60Thl nporp8.MMb! C )J,HarHOCTHKOt! 

PUSHDOWN STAK OVERFLOW 

B aTOM cJIyqae cne.u.yeT yBeJlH~HTb 061>eM C1'eK8 (aTo MOlKHO C)J,enaTb 
KOMruH)J,oR CONDENSE ) H npoueCTH swqHCJIeHHR 3aHOBO. PeKO
MeH.u.yeMYR paaMep CTeKa - 12000 CJIOB. 

3aKJIIOlleHHe 

Pa3BMTHe CHCTeM aHaJlHTH~eCKHX BwqHCJIeHl1tl H, B ~aCTHoCTH, 
REDUCE, nO-BH)J,HMOMY. BCTyIIHJIO B nepHO,D. C03)J,aHHft 60JIbIDHX 

6H6JlHOTeK npHKJIa)J,HNx rrporpaMM. ITpOI'~ aTH ~aCTO rrHmyT nOJIb30
BaTeJIM, He RBJlft~eCH cneQHaJlHCTaMH no KOMnbIDTepHotl aJIre6pe, no
3TOMY ~epe3Bb1~aAHO 8.KTYaJIhHNM CTatiOBHTCH Bonpoc nporpaMMHotl no)J,
)J,e~H npouecca C03)J,aHHH, xpaHeHHR H HCnOJIb30BaHHR rrporp8.MM, Ha
nHCaHHNX Ha aJIre6p8H~eCKOM ypOBHe R3NKa REDUCE. 4aCTb npo6
JIeM, T8.KHX,K8.K C03)J,aHHe ~aAJIOB 6@CTpotl 3arpY3KH [11 , aBTOMaTH
lleCKaR nO)J,KallKe. npo~e.u.yp [14] , HCnOJlh30BatiHe BMPTYaJIbHOtl nruMRTH 
)J,Jlft JlHCnOBCKHX ~YHKQHRlI5] , coa)J,aHMe )J,HHaMH~eCKOro OTJla.u.~Ka 
,n.Jl.R CHCTeMY REDUCE [16] H CHCTeMbl cpe)J,CTB, nOBhIIIlalOlllHx acM>eK
THIIHOCTh )J,HaJIo~oBoA pa60ru [r~,YJKe HamJlH CBoe perueHHe. ,ll.aHHaR 
pa60Ta nOCB~eHa nOBNl1IeHH~ 6NCTpo)J,etlcTBHft rrpH 06pa6oTKe npRIIHJI 
nO,!l.CTaHOBOK. ITpaBHJIa nO):lCTaHOBOK ~aCTO HCnOJIb3ynTC.f! )J,JIH peaJIH3a
QHH aJII'e6paHlleCKMX aJIrOpHTMOII B CHCTeMe REDUCE • RaK 6~JIO nOKR
3atiO I pa60Te [8] He PR)J,e TeCTOBHx npHMepOB, KOMnHJl~R rrO)J,CTa
HOIOK WOliteT npMleCTH K 3H!l.llHTeJlhHOMY YMeHbUIeHH~ IpeweHH ynpollle.. HKH aJIre6paHlleCKHX BHP~eHHA. Cne.u.yIOlllHM B~HYM marOM no YBeJlH
lleHHIl 6IicTpo)J,eAcTBHII nporplUAl, H8.l1HCaHHNX He. R3NRe REDUCE, 
ftllHJlOCb6H, no HameMY MHeHHll, C03)J,aHHe acM>eKTHBHoro MeXaHH3Ma 
KOMnH~H aAre6p!I.HlleCKHX npoue.u.yp • 

. 9 

http:npoue.u.yp
http:npo~e.u.yp
http:rrporp8.MM


--

np!' JIOll!E'HII e JIHTepaTyPa 

TeKCT nporr8MMbl CCnOCTI>BJIeHtH! C o6pasv,oM [r3] • 	 I. Hearn A.C. REDUCE User's Manual. The RAND Publ., 1982, USA. 
2. 	BorOJI~CKan A.A., !H~oBa H.E., PocToB~eB B.A.CHcTeMa npor

SYMBOLIC 	 PROCEDURE PATMATCH(PAT,L); PaJ.lMliPOBaHHR REDUCE ,OHfJ.H BI-II-83 - 512, P.y6Ha, 1983. 
IF NULL PAT THEN NULL L 3. 	~epaJI B.~., KP~KOB A.n., PO~OHOB A.H. HSNK aHaJIHTHqeCKHXELSE IF CAR PAT = '] 

THEN IF CDR PAT THEN SEGMATCH(CDR PAT,L) BHQHCJISHHt1 REDUCE ,q.I. M: MrY. 1!J83. 

ELSE T 
 4. 	EAHepaJI B.~., Kp~OB A.n., PO~HOHOB A.H. H3NK aHaJIHTHqeCKHXELSE IF NULL L THEN Nn 

ELSE IF CAR PAT = 'l& THEN PATMATCH(CDR PAT,CDR L) BHQHCJIeHH~ REDUCE ,q.2. M: MrY, 1986. 

ELSE IF CAR PAT", CAR I, THEN PATMATCH(CDR PAT,CDR L) 
 5. 	K~KOB A.n. PO~OHOB A.H. COLOR - npOrpaMMR ~R B~CJIeHHRELSE NIL; 

rpynnoBoro ~TOpa ~arpaMM ~e~HMaHR B Hea6eJIeBHX KaJIH6pOBOq
SYMBOLIC PROOEDURE SEGMATCU(PAT,L); HHX 	 TeopHRx. npenpHHT H~B3, 86-72, CepnyxoB, 1986.BEGIN SCALAR NEWL;

NEWL := L; 6. KPDKOB A.n., PO~OHOB A.H. upHMeHeHHe CMCTeMN REDUCE ~JIR 
LP: 

IF PATMATCH(PAT,NEWL) THEN RETURN T BNQHCJIeHHR rpynnoBoro ~Topa ~arpaMM ~et1HMaHa B QCD. 
ELSE IF NULL NEWI., THEN RETURN NIL B c6.: "COBelI\aHHe no CHCTeUaM H MeTO~aM RHaJIHTHqeCKHX BblqHC
ELSE NEWL := CDR NEWL; 

GO LP; JIeHHt1 HR 3BM H HX npMueHeHHID B T80peTMqeCKOn ~MSMKe, P.y6Ha 
END; 17-20 ceHTR6pR 1986 r., OHHM, nII-85-7VI, nyoHa, IV86. c.388. 

PUT( 'PATMATCH,'SEMIlSVAL, 'S~;MIEXPR); 7. Cvitanovic P. Group theory for Feynman diagrams in non
Abelian gauge theories. Phys. Rev. D, 1976, v.D14, p.1536.pure 'SEGMATCH, 1 SEMIEVAL, 'SEMIEXPR) ; 

8. 	KPnKOB A.TI., PO~HOHOB A.H., PocToB~eB B.A.KoMnMJIR~HR o6pa3
TafiJIHua 	 ~O!! B CKCTeMe REDUCE • TIpenpHHT OHHH, PII-87-302, )ly6Ha, 

I98? 
BpeMII BblnOJlHE'HlHI B ceKyH.Il.ax T::C'!'OBblX 	 llpltUepOB ,!VlH naKe,[8 9. Gris. M.L., Hearn A.C., A portable LISP compiler. Software

cpaBHe~HR C 06PI>3UOM (I3] " WYHK~~, nonyqeH~x B peSYJIhTaTe Prac. and Expr., 1982, v.11, p.554. 
nOJIyBblQHCJIeHItt1 (tPYHKUltH CraBHeHy.R Bbl3b!BaJlHCb I()(l)pas). BpeMeHa 
TIpHBe~eHbl C yqeToM HUKJI8,ll,HbIX pacxo~OB. 

~ 

O!'ipaseu BXO,lJ,HOF 
Bblp8.lKeHl1e 

'(ABC&C) '(ABCCC) 
_ tt _ 

• (A B C C C C) 

I (A B) '(ABCCCC) 

CJlyqIDl: 
I 

II 

13 
~ 

5,6 

2 

0,6 

0,7 

0,6 

3 

5 

7 

2,5 

10. 	CnltpH~OHOBa M.H. OprBHIt38.~R It npMMeHeHHe 6a3 CHM80JIbHHX 
npeo6paSOBliHH~ Hli OCHOBe CHCTeMH REDUCE. B CO.: "COB6l1\aHH6 
no CMCTeMaM M MeTO~aM aHaJlHTH4eCRMX Bbl4MCJIeHMH Ha 8BM H ItX 

4 TIpl1M6HeHMlO B TeOpeTlt4eCIWH !fJMSI1Re", ny6Ha, 17-20 cefl'fRoPR 
1V86 r., nII-85-791. ny6Ha, 1V86, c.28. 

0,3 
II. 	KP~KOB A.TI., PO~OHOB A.H. np06JIeMa KOHTPOJIR It MO~~HKR~H 

0,4 6a31i 3HaHHtt CHCTeNLI 8H8.J'tHTHqeCKHx BHQI-ICJIeHHR REDUCE. 

0,3 B 	 • : "~60Pl1ff 11 npaRTMRa aB'fOMaTI13HpOBaHHhlx CHC
~~-~~ ~~~-- '1'811 8B8JIiI:TIil'i60ltU np606pa30!lB.lld~ M.3~. l1Hc'1'Iil'1'yTa nOBHlll6HiIR 

K~KBIlIiUI HaPO,IUlOI'O X03JdtCTBa .lli1TCCP, Bwi:l.HIlC, 1984, c. 79.CJlyqaH: 1. CpaBHeHI1E' BbTnOJlHffeTCff TIpM 	 nOMOll\Y! tPYHK~1t PATMATCH. 
12. 	KP~KOB A. n. AHTHTpaHCJIJ'lTOP J'l3blKR RLISP. B co.:2. 	CpaBHeHl16 IlbTITOJlHReTCff np" TIOMOI!l>l KOM!1HJl:IPOBliH": 

~CoBe~liHHe no CKCT€W8M H WeTO~aM aHanHTHqeCKMX B~CJleHHRHOH 	 tPYHKUltM PATMATCH. 
Ha 	 3BM H ItX npHweHeHHV B TeOpeTH~eCKOA ~1t3ItKe. ~HIi. 21-233. 	CpaBHE'HMe IlblTIOJlH?:eTCR npH nOMOll\Y! KOMnHJIHpOBaH-

~" 

ceHT.~pR 1982 r:", ~II-83-5II, ~HIi, I963, c.I9I.Horo o6pasnll. 
13. Kmanuel.on P., Harald.on t., On 	 compiling e.beded languaces4. 	CpaBH6HH6 BblTIOJIHffeTCff npl1 nOMOll\Y! ~B8lK,Il;bI KOMrlHJlH

in 	LISP. Proo. LISP'SO Cont., The LISP Cont., California,pOB8.HHOrO o6paal~a. 
1980, p.208. 

10 
II 

http:Harald.on
http:Kmanuel.on
http:ceKyH.Il.ax


14. 	BYTeHKo B.L, KpJKOB A.IT., PO,ll.HOHOB A.fI. PeBJIli3B.Ql1fl aBTOMa


TliqeCKC~ ~arry~KIi rrpo~e~ B CIiCTeMe aHBJIIiTliqeCKHX BHQIiC~e


HIiA REDUCE . ITporp8MM1ipOBaHlie, 1985, '4, c. 89. 

15. 	PocToB~eB B.A. McrrOAb30BaHlie BTOPliqHOA naMflTIi B CHc~eMax 

npOrpaMMl1pOBaHIiH aHMliTli48CKliX np806pasoBaHIiH. B c6.: "COB8I11aHIi8 

no CliCT8MaM Ii M8TO,l:\aM aHMliTVl48CKliX BbI4IiC~8HHtl: Ha 8BM Ii IiX npli 

M8H8HlilO B T80P8Tli48CKOH iPIiSIiK8", )J.y6Ha, 2l-23 C8HTH6pH l~82 r., 

~ll-83-5ll, )J.y6Ha, l~83, c.l07. 

IS. 	Kryukov A.P., Rodionov A.Ya. DynamJc debugging system for 
REDUCE programs. SrGSAM Bull., 1985, v.19, p.J4. 

17. 	KPIOKOB A. IT. Ol1blT pa3BwI'liH ,l:\liaAOrOBblx Cpe,Jl,CTB CliCT8Mb1 aHB.JlH

Ti'!qeCKIiX BbJTr'CJTeHIiA REDUCE. B c6.: "COB8I11aHIi8 no CHCT8MaM 


Ii M8To,l:\aM aHMliTVl48CKliX B~4IiC~8HIitl: Ha 8BM Ii IiX npliM8H8HlilO 


B T80P8Tli48CKOH iPIi3IiK8", )J.y6Ha, l7-20 C8HTH6pH l~86 r., OVlffi'!, 


~ll-85-7~l, )J.y6Ha, l~86, c.~O. 


KPIDKOB A.IT., POAHOHOB A.H., PocToB~eB B.A. PI 1-88-402 
ITporpaMMHble cpeACTBa KOMDHnHpOBaHHH npaBHn 
nOACTaHOBOK B CHCTeMe REDUCE 

OnHCbmaIDTCH HOBNe nporpaMMHhle cpeACTBa, n03BonHIDmue 
npOH3BOAHTb KOMnHnH~HID 06pa3~oB B CHCTeMe REDUCE/ 1/ , 
npHBOAHTCH PYKOBOACTBO no f-IX Hcnonb30B~~HHID H npHMepbl 
pa60Tbl. 

Pa60Ta BhlnonHeHa B na60paTopHH BbJllH(~nHTenbHoH TeXHHKH 
H aBTOMaTH3a~HH OHHH. 

npenplDlT 061>e,tUIIIeHHoro H8CTHTyTa JUlepHhlll: Hccne.lloBaHHii • .lly6Ha 1988 

PYKOnliCb nocTyrrli~a B 1i3,l:\aT8~bCKIiH OT,l:\8~ 

6 IiIOHH 1988 rO,l:\a. 
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Kr)~kov A.P., Rodionov A.Ya., Rostovtsev V.A.PII-88-402 
New Programming Tools for Computing Substitution 
Rules in REDUCE System 

New programming tools allowing to compile patterns 
in REDUCE/1/ system are described. A guide for using 
these tools and examples of their working are presented. 

The investigation has been performed at the Labora
tory of Computing Techniques and Automation, JINR. 
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