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.:> I. BBEJU!llliE 

Cpe~CTBS pa60T~ nOnb30BaTenfl ,c npSBHnSMH nepenHC~BaHHfl B TOM HXH. 

RROM sane peMB.30BaHH B ÔOJII>IIlllHCTBe CRCTeM 8H8JIHTR-qeCIOU BIDmCJle~. 

Tmm~ npm4epOM mww.rCfl OImCéUIWlnO,n;CTaHOBOR B CRCT8M9 REDUCE /1/. 
XOTH nOCJIe,D;HSlJI R ae mur..aeTCJl CRCTeMO.í:i, nOJlHOCTI>Il ocaoBaliBoA Ba 

rrpSBHnSX nepeITHCWBSHHfl, OHH COCTSBnflDT ee B~ qaCTb. ~eno B TOM, 

jqTO npH nOMO~ npaBHn nepenHCHBSHHfl y~aeTcfl 3S~aBaTb SnrOpHTM ynpo­

l~eHHfl am-eõpaanecxax BblpaJlemdt B KpaTKOA H BlipS3HTeJIbHOA <Ix>PMe, S B 

,HeKOTOpUX CHyqaflX 3TH npaBHna npe~CTSBnflDT c060A npSKTKQeCKH e~HCT­

BeHH~ cnoc06 OnHCSHHfl CBoAcTB pa3nHQHHX MSTeMaTKQeCKHX 06õeKTOB. B 
KaqeCTBe npHMepa mHpOKOrO HCnOnb30BaHHfl npaBHi nepenHC~BSHHfl B CHC­

2TeMe REDUCE MOMHO npHBeCTH nporpaMMY IDBSPUS/ ~H HaXOKAeHHH CHM­

.YeTpd JlR .IUJ4xI>epe~ma yp8BHeHd. 
UpaBHna nepenHC~BaHHH eCTeCTBeHHHM 06pa30M HaXO~HT mHpOKOe npH­

iMeHeHHe B npHKn~HHX nporpaMMax. O~aKO cne~CTBHeM 3Toro OKa3HBaeTCB 

'3aTpaTa 3HaqHTenbHoA qaCTH npoueccopHoro BpeMeHH Ha HHTepnpeTanH~ 

:TaKHX npaBHn npH pemeHHH KOHKpeTHHX 3~aq. ll03TOMY aKTyanbHHM flBnHeT­

,CH BOnpOC 3~KTHBHOA 06pa60TKH npaBHn nepenHCHBaHHH B CHCTeMax aRa­

InHTKQeCKHX BHQHCneHHA. fnaBHHA cnoc06 nOB~eHHfl CKOpOCTH 06pa60TKH 

,npaBHn nepenHCHBaHHH COCTOHT B nepexo~e OT HHTepnpeTaQHH 06pa3QQB K 

lHX KOMnHmlqHH. 

~i pa3pa60TKe KOMnHHRTOpOB 06paaUOB Hap~ c KHaCC~eCKHM no,n;­
.XO~OM npKMeHHeTCH TaRMe TeXHHKs qaCTKQHHX BYQHCneHHA!4 • B HaCTOH­

!~eA pa60Te UH paCCMOTpKM 06a nO~XOAa H CpaBHHM HeKOTop~e pe3YBbTaTH, 

monyqeHHIlIe rrpa HX peanH3aUHH B CHCTeMe REDUCE. 

2. DpsBHna nepeITHC~BaHHH 

DpH onpe~eneHHH OCHOBHHX nOHflTHA MH cneAYeM pa60TaM/5,6/ . 
MHomecTBo.npaBHH nepenHC~aHHfl eCTb KOH~oe MHo.eCTBO 

R • t f1' .... fn) (1) 

rpoex .fi -l i i,ri,oi J ,r~e e.i - aesaa qaCTb npaaana, ri ­
ero npaaan tlaCT& H 01 - npe~HIcnT, onpe~emIIHI\HA YCHOBHe npHMeHHMOCTI1 

""'IMMt"I'I"'t"I npa1Sttmr. -Mt:t 6yAeM" -eftmteU9Mb' flJ)Mu+.na HepeHHC1:iB8HHfI B BH;!\f) 

t
 

Ci ( 2)f i c li -..,... r i . 

MHo~eCTBO npaBHn nepenHC~BaHHR R ~e~cTsyeT Ha MHo*eCTBe TepMOB 

T:: {t 1 ' • • • , t k , • •• } ( 3) 

cne~yID~HM 06paSOM. 
~CTb t eCTb nHóo TepM t ,nMÓO ero nO~TepM, H nYCTb nesaR 

tIaCTb l npaSHna p co~ep*HT ryepeMeHH~e ' KOTop~e óy~eMV1""'Vm 
HaS~BaTb nepeMeHHNMH 06pasua. nO~CTaHOBKY TepMa t j BMeCTO .nepeMeHHO~ 

V OÓOSHatrHM 
(4 )j 

():: {v 1/ t 1,···,vm/ tmJ· 
Tor~a, ecnH 

G'(t)=t, (5) 

TO K8*~Oe sxo*~eHHe t S t ~o.n~HO Ó~Tb saMeHeHO Ha õ(r) npH ycno­

BHH, trTO SHatreHHe 

Ha30seM 3TY 

õ(c) ó

onepaUH~ 

y~eT HCTHHH~M. 

conOCTasneHHeM c oÓpa3UOM. 

KaK 06~HO, oónaCTb onpe~~neHHH nO~CTaHOSOK õ paCillHpHeTCH Ha 

sce MHo*eCTBO TepMOS: 

(6)6' (f ( t 1 ' ••• , t k » = f ( 6" (t 1) , • • ., e:(tk ) ) • 

B CHCTeMe REDUCE npasHna nepenHC~8aH~H fi 3a~a~TCH C nOMo~b~ 

npe~o~eHHM LET • HanpHMep, 

FOR ALL N,X SUCH THAT NUMBERP(N) AND N>li' (7) 
LET SIN(N*X)=SIN(X)*COS«N-1)*X)+COS(X)*SIN«N-1)*X), 

COS(N*X).COS(X)*COS«N-1)*X)-SIN(X)*SIN«N-1)*X); 

r~e 3HaK psseHCTsa ":" Hcnonb~yeTCJt ,II,JIIl pa3~eJteHHfl neB~X H npaB~x 

tracTev. npasan , N , X - nepeveaaae oõpaaua , NUMBERP(N) AND N> li' 
eCrb ycnosHe, KOTOPOMY ~on~HH y~osneTBopRTb 06a npaBHna. 

~CTb pesynbTaToM ~YHKUHH Q(t, e) 6y~eT nO~CTaHOSKa 

ó= {v / t r axaa , tITO sce nepeMeHHble v 1 ' •••.,v 06­
1/tl'OO.,vm m], m 

pa3ua e 6Y~T'CBR3aHbl c COOTseTCTSY~~HMH nO~TepMaMH H3 t . Tor~a 

onepauH~ conOCTaaneHHJt c 06pasuoM ~YHKUHOHanbHo MO~HO onpe~enHTb 

cne~~HM 06pa30M: 

m(t)= .i\t. (Ãõ.i1" G:"(c) then{<r(e)/(í(r) J t elae t)(Q(t, e ». (8) 

npe~CTaBneHHe (8) peanH3yeT ~YHKUH~, ~ev.cTBHe KOTOpoV. 3KB~BaneHT­

HO ~e~CTBH~ 3a~aHHoro npaBHna. ITpouecc nOCTpoeHHJt ~yHKUHH (8) MH H 
Ha30BeM KOMnHnHllHeM oÓpaSUOB. 
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3. ~acTM~H~e BMQHCneHHR 

TexHHKa qaCTHqH~X BbmHcneHH~ B CHCTeMaXt OCHOBaHH~X Ha H3bIKe 

flHcn, npHMeHReTCH ~nH pe~YK~HM cnO*HWX ~YHK~MH K 60n~e npOCT~M npH 

Mcnonb30BaHHM ~ononHMTenbHOH MH~opMa~MH 06 06cTaHoBKe, B KOTOpO~ npo­

MCXO~MT KOHKpeTH~H B~30B ~aHHoH ~YHKUMH. 

DycTb HMeeTc~ ~YHKUHR f(x,key), 
CR HeKoTopoe ycnoBHe 

if key = 1 then g(x) else h(~); 
-'" 

EcnH B·~;~~~;·~~30Ea ~YHKUHH f(x,key) 

PaccMoTpHM npocTot1 npHMep. 

B TeEe KOTOpOH co~ep*HT­

( 9) 

06CTaHOBKa TaKOBa, qTO 

nepeveaaaa key scer-na CBH3aHa co 3HaqeHHeM 1., TO reno HameH 

~YHKlJHH Mo*eT 6~Tb pe,lJ,yUHpOBaHO K C1Ie,II.ylO~eMY BH}~Y: 

(IO)g(x) ; 

TIpH 3TOM MO*HO BMeCTO B~30Ba ~YHKUMH g(x) ~O~CTaBHTb ee Teno, Ha­

CTpO,eHHoe COOTBeTCTBYIO~HM 06pa30M, H nOBTopHTb npouecc pe,II.yK~HH. 

TaKaH 06pa60TKa onpe~eneHHH ~YHK~H~ Ha3~BaeTCH qaCTHqH~' BMqHCneHHeM. 

TIYCTb seval(x,env) - ~YHKUHHt oc~eCTBnHlO~aH qaCTHqHOe 

B~McneHHe B~~eHHR X B 06CTaHOBKe env . nerKO BH~eTb, qTO,npH-

MeHHH ee K ~YHKUHH (8): ( 11 ) 

mi(t)=seValOt.O<r.if G"(c)then {<r(t)/Cf(r) 1t, else t)(Q(t,l»,J'i)' 

MH B~nonHHM pe,II.yKQHlO nocne~He~ K ~yHK~HH. mi(t) , KOTopaR HaCTpoe­

na aa conOCTaBJIeHHe c KOHKpeTHblM 06paSUOM .ti HS rrpasana .p ' 

Ji 
i 

TIpH 3TOM Mo*eT, KOHeqHO, RMeTb napaMeTpH~eCKyID CB060,II.y. 

HanpHMep, ecnH B KaqeCTBe npaBHna p npH pe,II.yKilHH B~pa~eHMR 

(9)' BS.fITb npasano ,qE.fI SIN(N*X) M3 (7), TO nonyvennaa WYHKQI1.fI m(t) 

6y~eT HaCTpoeHa Ha conOCTaBneHMe C 06paSUOM, co~ep~a~MM ~YHKUMlO 

SIN ,XOTR rtapaaerpavecxaa cB060~a OT N M X 6y~eT coxpaaesa. 

EcnH BMeCTO (7) s~aTb npaBMno 

FOR ALL N SUCH THAT NUMBERP(N) AND N> r6 (7' ) 

LET SIN(N*X)=SIN(X)*COS«N-1)*X~+COS(X)*SIN«N-1)*~); 

TO aHanOrHqHaR pe,II.yK~HR npHBe~eT K e~e 60nee npOCTO~ ~YHK~HH, HaCT­
poeHHOM Ha pa60TY C 06pasuaMM, co~ep*~HMH He npOCTO ~yHK~HlO 'SIN 
a ~yHKUHlO SIN OT npoHsBe~eHHH HeKOToporo qHCna N Ha nepeMeHHyID 
X . TIpH 3TOM X He 6y~eT nepeMeHHoH 06pas~a. 
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4. TIpHMaH KOMnHnRUHR 06pa3uoB 

K COiKaneHHlO, nonxon , OCHOBaHH~iií na TeXHHKe ~aCTH~HbIX B~HcneHHt1, 

06na~aeT pH~OM He~OCTaTKOB. TIpeiK~e Bcero, B 3TOM cn~ae caMa ~YHKU~R 

Q(t, t ) H CBHsaHH~e c HeH ~yHKUHH He MorYT 6~Tb CKOMnHnHpOBaH~ 

06~H~ flHcn-KOMnHnHTopOM. 3TO CBR3aHO c TeM, qTO ~YHKilHR seval 

I") pa60TaeT Henocpe~CTBeHHO c TenOM ~YHKUHH Q(t, ~ ) . Cne~OBaTenbHO, 

eCEH ~~e B npouecce pa60T~ MW OTK~eMCR OT KOMnHnHUHH 06pa3UOB, ~ 

Bce ~e B~~eH~ pa60TaTb'C ~yHKUHeiií Q(t, t) B pe~HMe HHTepnpeTa­

UHH. HH~e MH OCTaHOBHMCR H Ha ~PyrHx He~OCTaTKax aToro no~xo~a. noaTO­

MY B03HHKaeT Bonpoc O peanH3aUHH npRMoro KOMnHnHTopa 06paSUOB. 

TIo~ npR~M KOMnHnHTopOM o6pa3UOB MbI nOHHMaeM TaKYIO CPYHKIJHIO 

cpat( .r) , KOTopaR CTpOHT CPYHI,mHIO m.f (t), aHanorH~HYJO (II) , 
6e3 06pa~eHHH K seval • TaI<OH nonxon HBnHeTCH õo.nee Tpy~oeMKHM, HO, 

KaK 6y~eT nOKa3aHO HHiKe, n0380nReT nonY1..!HTb 60nee aCfxPeKTH'BHble H:O~bI 

~yHKUHt1. 

5. PeaEH3auHH B CHCTeMe REDUCE 

HaMH 6bIJIH peanaaonanu 06a ncnxona H npoaeneno HX cpasuarem-aoe 

HCCJIe~OBaHHe. TIpH 3TOM BbIRCHHnCR pnn oc06eHHocTe-:1: ~CHCTeMbI REDUCE, 
KOTop~e, nO-BH~HMOMY, He nOSBonRIOT Ha~eHTbCH Ha YBenHqeHHe CKOpOCTVi 

06pa6oTKH nO~CTaHOBOK B COTHH pa3, KaK aTO YKa3bIBaeTCR B pa60Tax/3,7~ 
OCHOBHaR npHqHHa aror-o COCTOHT B, TOM, qTO "uatoranaue paCXO~bI" 

npH 06pa60TKe anre6paH1..!eCKHX BbIpa*eHH~ H npHMeHeHHH K HHM npaBHn 

nepenHC~BaHHR B CHCTeMe REDUCE BeCbMa BenHKH. B HeKOTopbIX cn~aRX 

3TH pacxo~ nonHOCTblO nepeKp~BalOT BbIHrpMrn 01' KOMnHnRUHH 06pa3UOB. 

M~ CTaBHnH nepe~ C060H uenb Hccne~oaaTb B03MOiKHOCTb npHMeHeHHR 

KOMnHEHUHH 06pa3UOB B CHCTeMe REDUCE, n03TOMY MbI or'panauxaamrcs ~OBonb­

HO Y3KHM nO~MHo*eCTBOM Bcex ~onYCTHM~X B aTO~ cHTyauHH nO~CTaHOBOK. 

A HMeHHO: 06e peaRH3aUHH ~onycKalOT B HaCTo~ee BpeMR KOMnHnRUHIO 06pa3­

UOB cJIe~~ero BH~a: 

c(x1 ' · · · ,xk ) 
e ,~(x1,···,xn) 

rrte e - npoaasonsuoe BbIpB*eHHe, a xi MorYT 

JIH60 HeKOTOpblMH ~YHKUHHMH y(Z1' ••• 'Zm) 

FOR ALL X,Y,Z LET FF(X,GG(Y,Z» = EXPR 
TIpH 3TOM nce ~YHKUHH, Bxo~HII\He B JIeBYlO 1..!aCTb 

~aTb CBo~CTBaMH CHMMeTpHH t He 3a~aHH~~H HBHO 

no,rr.cTaHoBKH.11' 
OCTaHOBHMCR Ha oc06eHHoCTRX peanH3aUHH! 

(12) 

6~Tb n1160 r.epeMeHHbIM~, 

H Tal< ~anee. Hanp~Mep, 

npasana , He ~On)l!;HbI oõ.na­

~epe3 cOOTBeTCTBYlO~He 

or,McaHH~ BHIDe ~BYX no~­

XO~OB K KOMnHnRUMH b6pa3UOB B CHCTeMe REDUCE. 
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:1 

5. 1. TexHHKa tracT~HbIX Bbrtn'lCJIeHH(:1 XO,lI,Horo B~pa*eHHfl HHor~a 6Y,lI,eT He06xo,lI,XMO conOCTaBHTb ,lI,0 nflTH JIeBUX 

ITaKeT nporpaMM, OCHoBaHH~(:1 Ha TeXHjKe traCT~H~X BbmHCJIeHH(:1, B trac:e« npaBHJI (13). ECJIH *e aprYMeHT~ y*e ynopfl~OtreH~, conOCTaBJIeHHe 
3HatrHTeJIbHO~ CTeneHH nOBTopfleT pa60Ty/4 . OTJIHtrHfl CBfl3aH~ KaK c yqe­ BCer,lI,a 6Y,lI,eT B~nOJIHflTbCfl 5 pas. qT06~ 3Toro He npoHCXO,lI,HJIO" MO,lI,H~HUH­

TOM KOHKpeTH~X UeneM HCnOJIb30BaHHfl 3TO~ TeXHHKH, TaK H C HaJIO*eHHeM PyeM npaBHJIa (13) CJIe,.II,y~~HM 06pasoM: 
pfl~a OrpaHHtreHH~ ~JIfl ynpo~eHHfl npOrpaMM~. 

B8*HO(:1 trepTo(:1 peaJIH3aUHH 1 flBJIfleTCfl 06pa60TKa YCJIOBH(:1 c
 

HaKJI~bIBaeM~X Ha npaBHJIa. TaK KaK aecbMa B8*HO KaK MO~HO paHbille y6e­

i 

(~J1\ 
~HTbCR B HX CnpaBe~JIHBOCT~, TO M~ Cne~HaJIbHO CJIe~HM 3a TeMH nepeMeH­ [ 

~'~ HbIMH 06pa3L(a fi ' xo ropste BXO,lI,flT B YCJIOBHe c . KaK TOJIbKO sce 
, t 

i 
OHH 6YJJ.YT OTo*~eCTB.JleHbI C HeKOTopbIMH 3HatreHHflMH, npOHCXO~HT HeMe,lI,JIeH-

Hoe B~HCJIeHHe 3THX YCJIOBH~. ~fl 3Toro B COOTBeTCTByro~He MeCTa reHe­


pHpyeMo~ ~YHKUHH BCTaBJIflIDTCfl He06xo,lI,HM~e KO,lI,~. HaH6oJIbillH(:1 BUHrpHm
 

3TO ~aeT B CJIyqae, Kor~a trHCJIO nepeMeHH~X 06pa3ua 3HatrHTeJIbHO npeB~­


maeT trHCJIO nepeMeHH~X, BXO,lI,fl~HX B COOTBéTcTByro~ee YCJIOBHe.
 

5.2. ITpflMafl KOMnHJIflUHfl 

HaH60JIee B~H~e OTJIHtrHfl 3Toro BapHaHTa OT peaJIH3a~HH I COCTOflT
 

B CJIe,.II,yID~eM:
 

a) KO~~, reHepHpyeM~e ,lI,aHHWM KOMnHJIflTOpOM, , HMeIDT CTPYKTYPY KOHCT­


PYKUHH PROG ,a He trHCTO peKypcHBHyro;
 

6) B peaJIH3aUHH 1 06pa6aT~BaIDTcfl TOJIbKO JIeB~e traCTH npaBHJI fi
 
H YCJIOBHfl C ,a npaB~e tracTH ri npaBHJI 06pa6aT~Ba~TCfl CTaH~apTHbIM
i
 
06paSOM. B peaJIHSanHH 11 KOMnl1JIflTOp oõpasuos 06pa6aT~BaeT ace npaBHJIO
 

nOJIHOCTb~, B COOTBeTCTBHH C ~OPMYJIO~ (8). 3T0 ,lI,aeT c~ecTBeHH~ij B~r­


pHm B rex CJIyqaflx, Kor~a YCJIOBHfl c s~a~TCfl B npaBo~ traCTH npaBHJIa

i 

.fi 
ITOflCHHM 3TO Ha npHMepe CHMMeTpHtrH~X ~YHKUH~. ITYCTb ~yHKUHfl
 

ff(X1'X2'XJ'X4,x5,x6) CHMMeTpHtrHa no CBOHM aprYMeHTaM. MH
 
orpaHHtrHMCfl CJIytraeM, KOr,lI,a xi npHHHMa~T trHCJIOB~e SHatreHHfl. 3aMeTHM,
 

trTO pa60TaTb C TaKO~ ~YHKUHe~ B CHCTeMe REDUCE, npOCTO 06õflBHB ee
 

CHMMeTpHtrHO«, HeJIbSfl, TaK KaK Y Hee 60JIbme nflTH aprYMeHTOB. O,lI,HaKO
 

~ Mo~eM 3~aTb CBo~CTBa CHMMeTpHH, HCnOJIbSYfl CJIe,.II,yID~H~ p~ npaBHJI:
 

FOR ALL A,B,C,D,X,Y SUCH THAT x <Y 

LET FF(X,Y,A,B,C,D) FF(Y,X,.A,B,C,D) (3) 

FF(A,X,Y,B,C,D) D FF(A,Y,X,B,C,D) 

FF(A,B,C,D,X,Y) D FF(A,B,C,D,Y,X) • (i
TaKHM 06pasOM, BCflKoe B~~eHHe FF(I 1, ••• ,I6) CHCTeM8 npHBe­

ner K BH,IJ,y FF(I j 1, ••• ,I j 6) , rne Ijk>Ijk+1. HaM rrpam-
 IJ 
JIOCb sa,lI,aTb nflTb OT,lI,eJIbHMX npaBHJI. CJIe,lI,OBaTeJIbHO, npH 06pa60TKe HC­

FOR ALL A,B,C,D,E,F LET 

FF(A,B, C, D,E, F)- FF(B,A, C, D,E, F) WHEN A <B 

_ FF(A, C,B,D,E,F) WHEN B <C (4) 

_ FF(A,B,D,C,E,F) WHEN C'<l) 

_ FF(A,B, C,E,D,F) WHEN D <E 

_ FF(A,B, C,D,F,E) WHEN E < F 

~·FAIL. 

3,lI,eCb HCnOJIbSOBaH HOB~« CHHTaKCHC 3~aH~fl nO,lI,CTaHOBOK,' KOTOp~H CB060­

~eH OT YKasaHHoro He,lI,OCTaTKa, TaK KaK nOSBOJIfleT CBflsaTb,HeCKOJIbKO 

npaBUX traCTe« C O,lI,HOH JIeBO« traCTb~, BBe,lI,eHU ,lI,Ba HSMeHeHHfl: Bo-nepBMX, 

YCJIOBHfl, KOTop~e Sa,lI,aIDTCfl B BH~e KOHCTPYKUH(:1 SUCH THAT , nepeHe­

ceH~ B npaB~e traCTH H OT~eJIfl~TCfl sapesepBHpOBaHHWM~ H,lI,eHTH~HKaTopoM 
WHEN , H,BO-BTOp~X, BBe~eH HOBN~ onepaTOp FAIL, onpe~eJIfl~~H~, trTO 

conOCTaBJIeHHe He Y,lI,aJIOCb H,CJIe,lI,OBaTeJIbHO , B~pa~eHHe He nO,lI,JIe~HT ,lI,aJIb­

He«meMY npe06paSOBaHHD. 

~opMa (14) XOTfl H noxo~a H8 KOHCTPYKUHID IF-THEN-ELSE , 

OTJIHtraeTCfl OT Hee 60JIbme~ HarJI~HOCTbD H HaJIHtrHeM onepaTopa FAIL. 

ECJIH BMeCTO (14) HCnOJIbSOBaTb 06b1trHY~ ,lI,JIfl CHCTeMN REDUCE ~OPMY 

FOR ALL A,B,C,D,E,F tET 

FF(A,B,C,D,E,F) ...IF A <. B THEN FF(B,A,C,D,~,.F) ELSE (15) 

IF B< C THEN FF(A,C,B,D,E,F) ELSE 

IF· E c::. F THEN FF(A,B, C, D, F,E) , 

TO peSYJIbTaT ynpo~eHHfl B~~eHHfl FF(I ••• ,I Bcer,lI,a 6Y,lI,eT
1, 6) 

paBeH HY~, TaK KaK NIL B aJIre6paHtreCKO~ Mo~e CHCTe~ REDUCE HMeeT 

SHatreHHe o. 
6. TecToB~e npHMep~ 

~fl TecTHpoBaHHfl Cpe,lI,CTB KOMnHJIflUHH npaBHJI nepenHC~BaHHfl, ,lI,068B­

JIeHHHx B CHCTeMY REDUCE, MN HCnOJIbSOBaJIH npaBHJIa nO,lI,CTaHOBOK (13), 
(14) ~JIfl ~YHKUHH OT meCTH aprYMeHTOB H nO,lI,CTaHOBKY 

FOR ALL K,N SUCH THAN K.> lIJ LET (16) 
EE(K,N) ... EE(K-1,N+1). 

Pe3YJIbTaTN TecTHpoBaHHfl npHBe,lI,eH~ B Ta6JIHUaX I H 2. 
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KpOMe TOrO, B Ta6flHue 3 npHBoAHTCfl pesYflbTaT BNnOflHeHHfl aBTOp­

CKoro TeCTa npOrpaMMH lliBapua LIE4 npH KOMnHflflUHH nOAcTaHoBoK. 

Bce TeCTN BHnOflHflflHCb Ha SBM EC-I045. DOA CHcTeMY REDUCE B~e­
flflflCfl pas~~fl onepaTHBHoH naMflTH pasMepoM 700 K6aHT. BpeMfl npHBo~HTCfl 

B ceKYH~ax, BpeMfl C60PKH Mycopa He yqHTHBaflocb. 

Ta6flHUa' I 

-" TecT 

IlpaBHfla 

n9~cTaHoBoK 

BapHaHT 

KOMnHflflQHH 

BpeMfl BHnOflHeHHfl 

100 J;lNSOBOB, c 62 

.11npaBl1fl 

t 1 

1!Jt) 

Âi=t,-t' t z ~z=t[t( 

FF(6,5,4,),2,1.) 

" 
13 
13 

O·{*) 

I 
2,6 1,9 

2,4 1,7 0,89 

-"­ 14 ° 1,9 1,2 

" 14 I 1,2 0,5 0,42 ' 

-"­ 14 II 0,85 0,15 0,125 

FF(1,2,),4,5,6) 
._u_ 

13 
13 °I 18,7 18,0 

8,0 7,3 0,41 
_u_ 14 ° 17,2 16,5 
_u_ 14 I 6,7 6,0 0,36 

-"­ 14 II 3,9 . 3,2 0,19 

(*) - npaBHfla He KOMnHflHpyroTCfl, 

t' = 0,7 c - HaKfla~HHe pacxo~N.(**) 

Ta6flHua 2 

BBeMfl BNnOflHeHHfl 
2 BblSOBOB. c 

BapHaHT 
L1 zKOMnHflflllHH
 

npaBHfl
 
TecT 

,lHO 
l\1tiz:t z- t ' D.

1
=t 1 -t' t zt 1 

OOE) 19,219,3EE(100,O) 
16,9 0,8816,8I 
17,2 

-"­
0,89"17,1II-"­

(*) - rrpaBHfla He KOMnHflHpyroTCfl 

t' = 0,1 c - HaKfla~~e pacxoAN.(**) 

8 

11
11 

d Ta6mma 3 

I B 106 

c 

BpeMfl CtreT8, 

e eJlutl 

( ITpaBHfla He KOMnHflH-


PVIOTCfl
 65.2 

Ir 
TIpaBHfla KOMnHflHpy-


IOTCfl
 "'700 
. 

36 4 ""40 

7. 3aKfllOtreHHe 

TIoflyqeHHNe peSYflbTaTH nOKaSblBaIOT, trTO KOMnHflflllHfl nO~CTaHOBOK 

AaeT B CHCTeMe REDUCE BNHrpblill no BpeMeHH 06pa60TKH ~YHKllHH, He Tpe­

6yro~HX ~onoflHHTeflbHNX aflre6paHtreCKHx 'npe06pasoBaHHH, ~o 5-6 pas. 

~fl Bblpa*eHH~ THna (16) BNHrpblill OKaSblBaeTCfl SHatrHTeflbHO 60flee CKpOM­

HhIM H COCTaBflfleT 10-15%, trTO CBflsaHO c 60flbillHMH saTpaTaMH Ha Heno­

cpe~cTBeHHo aflre6paHtreCKHe npe06pasoBaHHfl. Cfle~eT TaK*e OTMeTHTh, 

trTO HcnOflbSOBaHHe HOBoro CHHTaKCHca npaBHfl nO~CTaHOBOK H BBe~eHHe 

onepaTopa FAIL nOSBOflHflH B cflyqae npaBHfl (14) nOflyqHTb ~8*e 6~s 

KOMnHflflQHH BblHrpb~ Ha 10-40%, B saBHCHMOCTH OT HatraflbHOrO ynop~~otre­

HHfl. 

ITo HameMY MHeHHIO, BBe~eHHe B CHCTeMY REDUCE KOMnHflflUHH nO~CTa­

HOBOK H CHHTaKCHca ~flfl HHX, nOA06HO npHBe~eHHOMY B (14), BnOflHe 

onpaBAaHo. OnHcaHHe pemeHHfl saAatrH Ha OCHOBe nO~CTaHOBOK flBflfleTCfl 

60flee eCTeCTBeHHhIM, treM npH nOMO~H npoue~p. B 3TOM cflyqae nOflbSOBa­

Teflb co06~aeT CHCTeMe, trTO Ha~o CAeflaTb, a npOlJeCC BblnOflHeHHfl 6epeT 

Ha ce6fl CHCTeMa. MO~HO YTBe~~aTb, trTO,HcnOflbSYfl KOMnHflflllHIO npaBHfl 

nO~CTaHOBOK,MH He TO~bKO He npOHrpaeM B 3~eKTHBHOC~~ B pflAe cflyqa­

eB c~eCTBeHHO B~rpaeM), HO H nepe~~eM Ha 60flee BNCOKH~ TeXHOflorH­

treCKHH YPOBeHb paspa60TKH nporpaMM. 

ABTOpbl 6flaro~apHbl TI.M.TIeTpOBY sa nflOAOTBopHoe 06c~~eHHe pac­

CMaTpHBaeMO~ B ~aHHOH pa60Te np06fleMbl. 
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KPWKOB A.ll., PogHOHOB A.H., POCTOB~eB e.A. PII-87-302 
KOMnHnH~HH 06pa3~OB B CHCTeMe REDUCE 

PaCCMaTpHBaIDTCH gBa nogxoga K peanH3a~HH KOMnHnHTOpa 
06pa3~OB, a HMeHHO MeTog qaCTHqmIX BWqHCneHHH H npHMaH 
KOMnHnH~HH. Peaym.ra'rsr , rronyxemrsre npa peanas auaa 3THX 
nonxonoa B CHCTeMe REDUCE, nOKa3bIBaIDT, qTO B HeKOTopbIX 
CJIyqaHX KOMnHnH~HH nogcTaHoBOK gaeT BbIHrpbIIII BO BpeMeHH 
06pa60TKH ~YHK~HH AO 5-6 pa3. 

Pa60Ta ssmonaena B Jlaõop aropna Bblt.IHCJIHTeJIbHOH TeXHHKH 
H aBTOMaTH3a~H O~H. 

Jlpenpaar 06'heJlltlleHHOrO HHCTHTYTa R,IlepHbIX HcCneJlOBSHHH. )ly6Ha 1987 

llepeBOA aBTopoB 

Kryukov A.P., Rodi~nov A.Ya., Rostovtsev V.A. P 11-87-302 
Pattern Compil~tion in REDUCE 

Two approaches to the pattern compiler implementation 
are threated. They are the partia! compilation technique 
and the direct compilation. The results obtained upon 
their implementation in the REDUCE system show that the 
compilation of substitutions provides the gain in proces­
sing time of functions by 5-6 tymes in some cases. 

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