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Lawrence

Updated) 18 lecember £1
®7

% This zssumes that the rroblem has heen losded into the datzshsse.
% The connection should he made more exelicit.

% Go dgo =o
- dib.state(Statelr

gasertal{ lzst_ stzte{Stztel) ) % remember fgf convenisnee
solve.rrablem{_ .2, .

e

H

/ﬁ%$ % Redo from last state
/ 41":‘ :"" M"“‘\y”/“’ﬂ\('&i'? ’ /
retrant(ﬂLastState
L)
dﬁ“reatssgfbagtﬁtaﬁe}y '

salve_rroblem(.s_ 2.

% Solve rroblem snd rut result into file

go(utFile}
i- solve._rroblemi{Enuations:Ouantitiesis
save.snsuwer{utFilesEpustionsQuantities).

% Botuzlly solve the =ronlem

rgﬁg}v9~9rahlem(Eauatzmnsaauantltles}
soughts(Sousghitsls
givens{Givens).
get . teres{Soushtss [ I Xturacl,
gat_ turss{livens:Xtures:Turegls
zolve{SoushtseBivens,s TuresEnustionsBuantitiss),;

% {also used bhu 04 stuff -~ elsswhers)

salvel(SoushisGivenss TuressEquationsBusntities) I-
trace{‘%né+tem?+1ns to solve for %t in terms of Ziunswue”
Eqaugh+5;ﬁlvena3 13s
marﬁles(SaughtsgﬁlvenSaTwﬁess[3yEmuatzonayGuaniltlnsfﬁﬁrateglnsﬁf

reviStratesiecsSirategies2) ¥ Get right waw uxl
“hrace{ wninBtratedies Used ! 21w’ o[Stratesiesdls1d.
tracel‘wnEgustions extracted § Zown'sLEmustionslell.




# Find 211 the sousht cuesntities
soushte(Slist)

*

i- Findall{X, known{sousht{X3} »S5list?).

#Z Fingd 211 the given cuantities

givens{Glist) ;
P- findall{X, krnowni{given{X} »Glist’.

Find the tures of 2 selt of susntities

Algoritnm zccoululzstes on the Znd zrg: checking
for membershir so that the finsl result will he
& s8t.

A L

f%et*tspes(EJ:TsPQSsTsPes) S R

gt _tures( [Xi{RestlsTures: TFinal)
i~ get. turel(XsT:
ot .memnber{T: Tures)s
ts
get. tures{Rest [TiTuresl:TFinall).

getb tures{[XiResti Tures: TFinzl)

¢

t— get_turesiRestsTures: TFinsl)»
b,

% Get ture of auantite (from definition infol

get.ture(XsT) I- known{ defn{X:T_) ) .

get. . bure(XsyT) i- errord{’ Ture unkrnowni %2t :0XJscontinuels fazil.

<
2
=2

% Write out znswer to 2 file

% There used Lo be somse rroblems with the fa2ot that

%2 Prolog czn write out ceritzin terms which then gst

% rezd in wrongle {(bw FRESE sawl,. This mainle involved
% negative numbers znd the wse of unare mimngs in Lerms.
% Things have been imfrroved 2 Dit since then but thew
% are not rerfect wet: so watch out,

save_.answer{uytFilersEnuastionsBuantities?
I tellinsgddldl,
tell{0utFilels
writef{ ' \n ¥ %t § Mecho outrut\n’LOUtLFileld).
rroblems
writef{ \nE/ wn\ngo i~ simsolve(nr\nZisanhndtsni.wn’s
. [Eouations:Buzntitiesl):
tolds
tellddlidl»

traced ' wnAnswer written toi ZtwmnfDOUbFileldl.



SE OMARFLE § HMecho Problem solver — The Marrles ®zlgorithm®

LLaurences

Urpdated! 11 December 81
X7

% i 1 Lecember 81 2

Urdated to return finsl list of stirstesies.
I must give 211 these varishles nice nemes some times ..

{ 10 December 81 }

B g B e 8 S g B

Mew znzluse.result mechanism sdded (with eliminstion checking).
A whiole new riece of code Tor this module is mow under constructiond

% The ma2in marrles loor
kﬁﬁ{?lesifjvﬁssTHPES?UistPuEQEJQUE)4
D]

marrles{i¥idsl GerTuressls:{ E & Es o[¥iXsll-Finalls}
i- Tlegi{coflagr soffls
trzoel{'\nl z2m now btreing to solve for bt L LX1:20»
trace!{‘without introducinsg znw unknowns.sn 233 »
choose_and_serlu_stratesu(¥,Tures /BsU:Usis
tellidEU2s
znzluse_resulit{X¥:ErXsGoNewlsrNowisNewlicg) s
check_ newi{Newllals
tell2{XNeuwXdssNoeulbsl:
aocert{lls :

le -

marrlesi{NewdssNewbss Tures LUllUsdsEss¥slFinalllsl.,

marrles{lZiXslsGessTuresslis{E & EslLXiX¥sldsFinalls)
i- flzg{ccflags_ ronld:»
trzce{‘\niNo luck - I will now zccert unbnowns ‘221
trace!{’in solving for Zt:wn’2LX12327s
choose_and_srrlu_cstrztegu{dsTuressEsllslizls
telllid{EsUls
znaluse.resuliiXsErXasGsrNHowlssNowXsNewBs ) »
shoW. new{iMewllcs s

tellZ2{drHeudssNewbsl,
agooerh(23
get_ tures{(Newlss TuresNiuragls

marrlesi{MowdsNowGssNturass[lHilUslsEce Xl Finglllsl,

by

marrlesi{[¥i¥sl:GssTuresllsrEgsXslFinalisl

+

t—- trace!{'wnl z2m unshble to solve Tor Zt.wn'sLX1:230
f=2ils

% Check that no new cusntities were introducsd

chsck_new{([I} -



be

trezce{’ This introduces no neaw urlknoens:wsn’ 33,

chaeck. newi{Mewlis)y -

trace(’ This introduces unknowns ¥t which is not 2liowsd.n’ s

CHewdsls3s
fz2il.

# Just zshow the mew thinss

show..newi{Hewiis) -

~traoe!{’ This introduces %2t 25 mew unbnowns.wn’sDNewlsl3} .,

¥ Various mescades

% Epuztion lzhels sre for messsses onlyw 2t the moment
% thew should be Tirst clase sntitiss!

A1CESLD
;3= Tlagiealabel:N:N)s

Ml iz Ntls
flzg{ealabels sNlly

{ trarce!{ ' n Esuatiorn—-%t § XZitn formed b zeelweing

HE A AN A
ENLsE-LTs32)
# trzcel{wn Esustion—%t redected.\nn ' «LN1J3:23: fazil
Y,
tell2{dXe0G3}
i= { ftrace(’n HNew ststsil Soughnts! XLt :LXsls3)s
trace!{’\n Givens! Xtsn’«LhGsl:3}

# krzced’wnl will o back to solve for Xt sgsirdan 2 LXI:2)s f2il
Y

o ¥ Tslk to user Tor 3 while
aoccertii}
- flazdizccertrsansonls
15s

goomess{NHi»
writefi{ wn %t o wvou sccest this ecustion {(ges moldTium\uan 2 LMI)»
do_accert.

goeerh{ ) i~ 1,

goomessi{l: 'L Mo unbknowns ] Y i 1,

srcmessl{2: 'L Unkrnowns zllowed 17} $I- 1.

¥ A slishtly better zccert interfzos
¥  Needs improving snd dnterfzoing with RUNLGPL etc.



do.acoe

t oi-
rromet{0Lld, ¢ {zocert}
rerazts
resd{(Xs
do.zgce{X:Conti»
Iy
eromeh{ _ «0Llci)y
Cont = wes,

dozceiVes ) = vari{lls 1y Tail,

do.scci{usesswes) (-~ I,

do.gccinornol) i~ 1.

dozgcc{Gozls)Y - c2lliGozalls 1y fzil.

-

‘Y



¥ QUANTE. t Herdle soushltss givens: intermediztes eto. )

lLaurence

Uedated! 11 lecember 21
X/

{

gnsluse.result{SoughtsEansSoushtssGivenssNeulls s NewSoushtss Newlivens)y -

wordsin{EensQuantities)»

check_solvesfor{Sought -QuantitisssTermsofis
traced{’\n Prior statsl Soughts! %2t [LSouzshtiSoushtsids3)s
trace{’\n Givens! Xtwn’'»LGivensl:3)s
tracel{’'\n This ecustion solves for Zt in terms of Ztwn’s

CSoughtesTermesnfis 3.

intersecti{TermsofGivensrAlrezdullonsl.

tek givensi{TermsofrAl readelione, Interdeds s

intersect{IinterMeds SoughtsPossEliminated’s

elim. filteriFossEliminatedsEliminatedl,

tek . elims{interMedssEliminatedsNewlds s SoughisNewSougshtsis

grrendiiSought iElininstedl-GivenssNewGivensls

"

% Check that Sousht occours in Eon's Oauntitiss

check_solvesfor{SoughtsBuantitiessTermsaf) -
select{SoughtsBuantitiessTernsofi»

bs

check_ solvesTori{Soughts_». 3 i-
tesced” Vere strange ~ %4 dogs not ocour in Esustionsn’sLSoushil=21»
fail.

# Tzke zcocount of of those zlresde given

ek givensi{Termsof:LlsTermsof) - .

Y

2 3
i ;hwgivensi?&rmauf;ﬁlreaésﬁnne;Inﬁerﬁaﬁg} i—-
- subtrazcti{Termsof a4l regdulloners InterMeds s
tracsl’ ¥t sre zlrszsdy solved-for or givenwn'«Dalrezdueloneld320.

% We caznnot eliminsts 8s thst sre sousht
% so filter them out. T

@lim. Tilter(LI=012.,

elimeiltariEXiRagtB;Reault} i
brownd sougsht{(X) s
B
glim.Tilterifest-Raesultl.

#lim.FTilter{{¥iRestlsLXIResultl} (- .
glim. . Tilteri{RestsRogultl.

’



% Teske account of those sliminzted

tak . slims{Interteds [ IrInterteds: SoughtesMNewlSoushts) -
Iq

union{Sousints: Interfeds: NewSoughts) .

bab..elimsi{interfedsrElininstedNewls» SoughtssNewSousnts) -
subtrzct{interMedssEliminated -Newlis)
subtracit{SoughtsEliminated X},
unioni{¥: Newlis NewSoushtsls
trace{’ Xt czn be eliminsted znd doesn’ 't need Lo he solved fTor.wn’»
FEliminatedls3).,



¥ CHOMSE @ Simele rroblem solving sters - solving for single ousntitiss

Lewréernce

Updated: 18 lecember 821
X/

{

A To solve for 2 auantite it is necessare to relste it o other suesntities.
Various generzl strategies maw exist for trging Lo do thiss
Ezch stratesy will involve some generzl rule - 2 formula.
Arrleing 2 straztegys (formulz?! relztes the susntity to specific
other cusntities.
This srecific relstion czn be expressed (mathemasticsllw) 25 zn ecuation.

we A P NN

The imrortant things zres of courses the strategiss: the generzl rules
zrd bthe srecific relztions sroducsed. The Tact that we sroaduce
‘saustions® is not of mador sisnificance in the rroblem solving.

a8

Choose 2 stratedy znd aerlw it
e zre given:

O

Q - GBusntity to solve for
Tures - Set of htures of 211 bkrown cuzsntities
Used - Set of szlrezdy zerlied strzltegies

We must returnd R
Stratesy - 4 successful zitratesy
Ean - Set of puantities relsted bDw
grrlwing the stratesw {evyrressed
gs a2n esustiond.

Currently this code relies onm Frolog backirscking
to ssesvch throush 2ll rossible strategies {(if
recuired Lold.

Mote thet there is effectivelw 2n exitrs srsument -~
the coflasg velue which decides whether or not
we cgn oreste during inference. This should be
made explicit,

S R D E B Dl e

% We know 2 srecific relation

é /LBSE-BHd-BPPlB,EtPBtESBfgy*?EQﬂQStPEtEEBfSPECifiﬁsEﬁname}?USE#)
i~ krow! srecific. relstes{Eonszme:Sumboals) )»
memberchb{f:S3umbols).
inder{strateguisrecificsEanzme) sUsad)»
krow{ srecific.eaustioni{EanameEan) )»
tracel{’ Using srecific eauation Xt\n’:[Ecnemel:3),

% We must use z generzl]l strztesuy

choose_and_zrrlu_stratesuifs TuressEansStrategswUsed)
- definition{G:0tureslefrls
srrlicanle_formulse(Qtures TuressFormulase. listls

memnperiformulaFormulse.list) s
trace{’ {tre ZtiIwn ' sLFormulzls3)»

rlan{Foraulz: B« Giwreslefrn-Strateswl
’ inder{Strateguslisadl»
tracel(’ Trueing to spelue Zi\n’s[Strategeld=3)s



grrlue_ strategu{SiratesersEand.

%2 Flznm - given come senersl strstesws rlan how

% to zectuzlise it: iz eproduce 2 comrlste sirzteswe
X bw deciding on 2 situstion in which it csn be

% sBerlied. {lUse ‘rprerzre’ rulss?

lan{FormulzsOrQturersllefrirstrategsuwi{FornulzSitustion??
i~ rrerzare({Formulz: G OtureTefrnsSituastion}.

% Etrztegw is inderendent of rreviously zsrlisd
% sitrztegies.

¥ (The useless info should be distributed - it
A belongs with the Tormulael.

inder{Strategulsedl .
i~ ot memberi{Straztegsuslisac),

not uselessi{Strztesurlisedis
t, -

uselessi{stirztesyimomentsrsitustion{PointRodsSetDirsRidirs-Timel }sllzad)
*

i~ twunini{strategsvimomentesrsitustion{FtiRods »_s_ sTimal .
strategsuinomentsesitustion{Ft2sRods s.s s Timel s lseg).

uselessistratesui{resolversituztioni{Tere:FPeSetslir:Time) )llsed)
i~ twoinfstirztesui{resolversitustion{ sFr. 2 XsForindils
strategsui{resolversitustion{ . «Fr_sY:Ferind}l: lUsed).

usslessistrateguirelvelssitustion{bhissTime) I lised)
i- memperistratesui{relvelssitustioni{ ¥ Timeldlsllsad)»
setec{lbiss X},

useless{strategswirelazccel rsituation{Chis:Timer i Used}
i~ memberistratesuirelaccelssitustion{XTimel) Used),
setec{lbiesX).,

uselessi{stratesesiconstaccel -MsSitustion) sUsed)
t— tuwoin{sirstesviconstacosl-XsSituastionis
strateguiconstaccel-YsSituastion)» Used).

% fArrle 3 stratesu

srrlu_stratesuistrateswiFormula-Situstion)Ean)

i~ zlreadu_srrlisdiformulzSituationEanl»
i,

srrlu_ strztesuistrateswiFormmliz8itustionlEan?
t— jizformi{FormulssSitustionsEands

cassertzislresdue arrlisdiFormulzSitustionsEanlils
i,




FE APPLIC § Generation of serlicable formulse

Lawrencs
pdated: 4 Hecsmher 81
E ¥4

i~ suplic aerrlicable formulzses 3.

i- mode grrlicsble formulasitst: T,
grrli{tr—Js
formuyl . sortits~3s
rrefi{t+s—Js
filter(ds+sTis
Ffilter{+s+:FsTF2TF1s
okfori{ts+i» -
asort{+sFs Tl
rarhtition{tste—r—Js
bheforei(ds+i.

Flist is 2 list of Tormulze that relzte ousntities
of ture Gture Lo other susntities. -
Thiise list is sortedd: given infTormation sbhout
generzsl rreferences znd cushtity tueres krown in
this rroblem (Tures),

S O S

arrlicsbleformulze{fturesyTuresFlist}

b4

= Tindzll{X, arrlifiuresXls Listl)s

formul_ sorti{listlList2}¥» % sort on Zenerzl rreferencss
Filter{lListZTureseFligtis %z srlit on known tures

tracel’'\n Arrlicable formulze | Ztn 2 0Flistds3)s

L

% An zreliczable formuls is one which relates Ghure
% =zrnd others.

arrl{fture:Formulal

i~ relztes{FormulsTuresls
menberchk (Gieres Tures).,

# Sort using veluse of sraf

Formul. sort{lL1lsL2) i~ asort(LiLI:L22» I,

rref{Formulz:N) - rreference(FormilaNis i,

rref{Formulzs12. ¥ it ceres a2re nest {hohum¥)

% Filter lists flzs rermittins \
¥ Thie selits the formulz list into twol



1) Those Tormulze which onle relste known
auantity tures,
2} Those formulze which relate turss which
are not currently knowrns,
The nmew list iz Tormed bw arrending these fwo
lists (i then 2}, Within the sub~-lists the originsl
ordering is rreserved.
# The imrlementztion uses difference-szirs,

R R T R

Filterdil»_ 2L} - Flad{filtersoutsoutls !,

filterill,TuressL2) i~ FilterdLl TuressL2+Z,Z,00)s 1.,

Filter{lls sZ1 2212227225,

Filter{[FirstiRestlsTuresslFirstiBesteld»ZirHorstssZ2}
i- okfor{First:Tures)s
b »
filteriRest:s TuressBestss Ll orstsE20 .,

lter{lFirstiRestlsTuressBastesZlslFirstilorstaesl I3
i~ fTilter{Rest»TuresHestssZlrorsts 220,

glkfor{Formilas Tures)
i- relztes{FormulaFiures)s
subseti{Fliuress Turasie

% Ouick sort 2 list.
% The ordering criteriz {(before) usses rrefs/2
% defined zbhove.

b (DXILI»RO-R)
I~ wartitionilesXsL1lL22.
asort(LZROsR1)»
asorb{LiCXIRL1IsRY,

asort{LIlsR R},

wartition{CFIiLI XsDF L1302
i- nefore(F!:X)»

by
rartitiondl X«L120L33,

rartition{CFiLls XellleCFILZT)
it~ partition{lsXL1-L3).

sartition{Cls..e L3033,

heforel{X:Y}

'




1— prefi(X:Hl)»
eraf{YsN2)
Hi < NZ»

Ls



SEOFHMS.FL 3 Gizmo for lozcdinsg resuired formulae

Lzursnce
ilrdatedi & Sertember 81

4 This code sxrects Tormulzedilist) to return 2 list of formulse FILES,
4 All code for Lthe rredicsies involving formulse iz sholished and

¥ 5ll the Tiles sre then consulited. To vork rrorerls these files must
A onlg contsin formuls sredicastess; This method of relozding things is
A not rarticularle elegznt! The srobldem iz having the Tormulse resd in
& s Prolog clsuses while having them seresd zoross severzl files. Thew
£ should be handled the wsw the rredicste library handles sredicates

¥ tinmiesad it showld 211 bhe integreted).

% Reload 211 the formulze definitions

fme - fTormglsse(Filelistls

insd.fmesi{Filelisti.
R

N

# Lozsd formulze from Filelist

losd.fmsiFilelist?
i~ zar.Tmss
thumle: diselawiLoadinsg Tormulze! e Lthunl»
czlli Filel.ist . # die consuylt theml
ttunl: disrlaze{‘Formulze losded e thznls
Fzils

logd. fmsil),

% Aholish all old formulsze

zar..fns
j:L - Formula.rredicetel! MNemesArite ¥
= sholishi{Mamss Avritul»
fail, y

¥ These =re the sredicstes which count
¥  All clzuses for these will e sbolished before
% the new files zre consulted.
Formila_rraedicete!] relatessd LI
Formulz.rredicate! rreferencesd ).
formula.sredicate] rrepsress ¥

Formulz_rredicate! isforms3 Y,




SEOIMPUTFL ! Losdinsg fsois

Lawrsnce
Urdetedl 1 Decomber 81
x5
- eublic R R IR L A
i mode inEutiFis

imteErh{Fle
intertIi+i.

# Faotb lozding loos

it (R i

{ Filemﬁxi§§§EF39 File = F & concabt{F:s " .prrix’sFilael is

]

sesing{0ldl.

' ses{Filel
= reraszts

resdi{Els
intrrhixl.

{a
SR
seellldls

writefi{ wnFazcts read into dats bese From Zisnam’«LF 3.

% Interseret azn enthrw

intrertd sndoof.file 2. B

imbterh (X} i- dintrrb3diX)s 1l F2il.

inhkertdd $-{E) } i ¢ cz2ll{Z} i ohrue e 1,

- { & > I Y > 2w,
{ }tprtﬁi {(A«Hy 3 I- 1y dintrrt2ialy interi2{R).

irmbert2d Faolh 3 - dbosssertiFachi,

~



¥ DELFPL 3 Assertinsg into {obdect level)

*/
i- rublic

+

i~ mocde

C\ j’

o .zsserti{y) -
vwarills
iy

grrori ‘Attemrt to dbozssert 3 varizblel

dbzssert{(A&E) i

[

g zszert’l.
definition/3.

db_.zssert{+}is
nendle ture rredi{dls
handle turesi+tls
fitwrs{tststls
Hotur(dsdsdis

handle_ definitions{4s4)s
not.a definitiond{+}.
hodefs{(+sdeststis
na.defni+le
gefinition{¥F:F 7).

i A

dztabzse

Laurence
Urdztled!

gsert 2 fact into datzbsse

18 December 81

s
% Also willing to sccert condunctions.

dh.assert{fl)»
db.assert{E).,

civ.asserti{Fact}

L3
&

Ctupe rrediceted{Fadt)s

R

5_w handle ture rred{Fact}.
3 .

“Bh_sssert(Fact)

3
£ ]

known{Factls

b

Xt/ LWdrcontinuel,

error{‘db. zcsert of durlicate fachk! Xt siFzctlscomntinue’.

di.assert{Fact)

+
*

- i

normal . formi{FactsNForml»

i

trace{’ )} Normzl formingd

db normsl_ Tormi{dFarm).

b zssert(Fazct)

23
¥

gb agdd{FactsFrizmal»
handle tures(Factl»
hendle_ definitions(FactsFrnzmel:»

trzee( 1)) DR assertl

Aiwn e LFzoctdedid e

twn’ s [Fzctlisdbl .



% Brecizl handling for ture rredicstes

handle tere_ rred(Fazct) -
Functori{FasctTurssll.
arE{lsFactObdlXs
norvar{lbdl.

gdd. . ture_infol(Turse:0bils
L

fhizndle ture_rredi{Fsct} I-
errori{‘Invalid db_zssert of Xt s[Factlscontinuel.,

% Tures,
% Add the new ture informstion imslisd by this f=zot,

nendle_ tursesi{Fact) i-
agraument_ teres{Fact: Turesls
Iy
fj} functori{Facts_sArituds
A - netursiaritgesFactTures),

nandie tuwresiFact) - unusuzsliFazctl: I. % Srecizl]l csse for sousht eteo.

haendle tures(Fact) i~
arror{ No ture rule when db.ozssertingd X2t sfFzetiscontinuel.,

hotups(Os_s_) - 1,

fotursi{psFactsTures) -
grgi{dNsFactOh.jls
ard{ilsTures: Turals
hoter{TuresOh.dsFactli»
Ml is HMW—-1-s
fi.twrs{lFact:s Tures), -

tur{Turgs{ibJsFaoct) - add_ twre.infoi{Turs0bDd¥s 1.

hetuwei{Tere0bdsFact) -
grrori‘Ture Tailure (Xw) of Xw irn Xt »LTureOb.dsFaoctliscontinue).,

% Definitions

% Ezch ouantity accuring in bthe sroblem has =
definitiun?\this iz the Tirst sssertion thst
introduced i,

There ousht to be 2 condition here thst the rredicsts
igs arevrorrizte. Iel it should be z cuantity definins
rrediczhter: not some rubbish like ‘measurs’ .

This resuires betier metz info asboul clzsses of
rredicaztes. Currentlys there is 2 srecizl case hack.

B LA L

nandle_definitionsi{Fscts.} I-

not.a. definition{Fact):
| ‘



not_zs_definition{ measurel{_s_»s_3 )., % hack

hiandle_ definitions{Fact:Frame} I-
argument_ turesi{Fact,Turss),
iy
functor{Facts_sAritul,
f.defe{AritysTuressFactsFrizmeld.

nandle. definitions{_»_J.

tidefal{0s s e ¥ - 1,

fi.defs{(Ns: TuressFzaotsFrizsme) -
ara(psTeres,Turels -
zsurar_ tereicuantitus Turals -
argi{isFactQ3) s
no.defrn{lis
b
db_add{ defn{G,TuresFrizmel }»
Nl is N-1»
fiedefs{idl: TeresFact:Frnizme) .

h*dEfS(NrTSPES!FBEtlFﬁame) -

Nl iz N-1»
hodefs{(NlsTures:FactsFrizmel.

ro.defrni) - krnown{defrn{G_s_}3» ls» fzil.

modefr(d),

% How to retrieve z definition

definition{GsQture:lefrn) i-
brnownt{ defrn{Q,GtureFrizmel) 1.
boown{ lefrns Frizme 3.

%Z Normzl fTorms

dbmnurmal,fnrmicontext(Eantéxtsﬁansea}) i
Ly
co Contexts
dbzssert{fonsesl.

db_noarmsl..Tormi{Conses) - dbozssert{lonser).




FE KNOWN.FL 1 Indesed dztzbase

Lavwrence

%/ lipdated? 18 lecember 21

7% EXFORT %/

- rpublic g init Ds -
generste. ot names iy
dib..oum=/15
b dume G
dhv.show (s
krownsls
krowns2s
g add /1.
do.add/ 2.
db.Torset 1.
do.forget/ 2.

g statels

(:D; di.restores/l:
forget. . fectdl,
¥ IWPFORT %/
g
must _be_terms2 from FPOLICE
muat-be-sfaunﬁfz from  FOLICE
index/Z fram INDEX
E ¥4
F% HODES X%/ .
i~ mode db_inits

next faoct_ nama{-1»
cons.fsct. namel{ts~—3s
generzte.fTact names{Tis
gen.frnemes{+:+: 7Tl »
dbdume{+2»

g cdums s
di..shows
kmowr{+)»
Erowni{+T)»
ErnownZi+:Tis
gib.adod{+ls
db_zdd{+s Tl
agb_Torget{+}»
db. forget{(+:T)»
gb.statei{?)s
dqo.restorei{t+ls
dh.scrubi{+tes+tds
forget. Ffacti{+):
get sz bkew(dsTeTsFls
gab{tststsTsT+F),

% Initizlise dstzibass



This must be czlled to set thinss us
Currentle involvesi
et Fact counter to O
This has now been extended soa that it czn be used
to reinitizlise the datzbsse 2t zrmy time,

U ]

gb.init - B}
recordedl “$fact s $Faoh { Y ) % zlrezdy under way
is
ab.restore{dbh_stzte{d}). | ¥ reinitizlise
dbh.init
i~ recordz{ ' $Tact s "$fact (0)s_3. % Stasrtur initizplisstion

% Return the next (new) FazciName
£ . This is currently 2 new dSensumed ztom

next.Tact name(FaciName)

” i- recorded{ ' $fact » " $Tact i{N)+Raef),
erase(Refl:»
Mewd is Ntls
records{ $fact’r "$fact {(NeulN) )
cons..fact. name{ilewMFactNamne).

% Cons 2 Tacts name given z rnumber
% Currentlys sroduces zn ztom comrosed from *fFsct?®
%  and the number.

cons.faet.name{isFacltizmel
i- name{NsNumberls
namel{FzctianmesT102:97: 99116 iNumberl). % "fzct®

neraste_fact nsmes{FactiName) {- ‘\\\
recorded? ‘$fact s “$Fzct {Current) s
gen.frnzmes{OsCurrentFaoctizme) .,

gen.frnames{MsNs_Y - s fzil.

gen.fremess{NsMaysFaotiame) -
cons. Faoct namei{iNsFactilzme) .

gen.franes{NHaxsFactilamne) I-
Ml iz N+le
ger.frames(NlstiawFactizme).,

~ R
~ -

' .
T8 'y
< ¥ 5

e

”“”“:;;ﬁﬂﬁamﬁ the dstzbzse {(onto terminzl or filel
% The formst z2llows the dumr to be resd beck into




¥ Bn oimage using insutiFile)

b dumer{File) i- ,
aorFen{didesFilels
el clumy s
close{File01d).

gt dume -
ganerate faoct nemes(Faotilemne) s
recorded{FactNamssFacts s
writef{ ' ¥t.vn’ sLFactlls

fzil.
o dume . .
% Variznt of dumre for looking at {(rather than somsthins
% that can be ineutl.
 show i-

gengrate._fact_names{FactName)}:
recorded{FzctNemeFactr_ )
writefi{ wbZwriXbun’ sLFzctNameFactlls

fail.

ﬁbmﬁhaw,

Retrieve = fTact

We do this bw using the Tirst velid ksw

This will De zome instantiszsted zrsument: fFailing
this we the finzl kew will zlwaws be the functor

of the fzoct.

o oE e B e

browni{Fazoct) - known2{Fzcts 3.

owni{Fzet:sFrname? -
stom{Frnizms)»
te
recorded{FrnzmnesFacts ).

krnown{FactsFname} i~ krownZ{FzctsFrnzmel.

brnownZ{Fact:Fname?
- must_ be_termi{Faotsbknownls
get. e bhew{Fact:KevwsKtzgFactilams)d»
Iy
recordediiegsKiag, 1
recorded{FactNamsFactes_ ) >
Frizme = Faciame.

% Add 2 fzct to the datsbase




dp.eddi{Fact) - db.sddi{Facts_).

dbadd{FactFname?
it~ must. be.termi{Facledbh_ add)»
must_ pe_sroundi{Fact-ab_addl.
mext _fesctonsme(FactNamel»
recordz{FactNenesFacts )
div.add. kews(FactNamesFact)s
Friame = Fazoctizme.

Add 211 the links from kews to the faot
(hackitrzck throush 311 kews)

Hote thast 211 the arsuments must be dground so
ALl rossible keuws will be used (this is

2 dimrortaznt given known/Z2 s use of only one kew)

Ca A

db.add. kews{FactiameFact)
i~ getb_ a kewiFactrEevebiasFactiansl»
raecordz{leusKissges L)
< fzil.

cib.add_ kegsi{. 2.1,

% Remove z fTzot from the datzb=ase

b forget{Fzct) - db.forgsti{Fazcts. ).

db. forget{Fact:Friame}
- krowuni{Fact:FactiNzmsl:»
forget. fTact{FacitNzamal»

Frame = Fsct%ame§

% Return the current stzite of the dsitsbase

‘db-state{dbusﬁatetﬂi) t- recorded! $fact s $fact (Mi:.2,

Restore the dztabsse to some previous state
Wire out 211 new faois since that stzie a2nd
recset the ¥Fzoct counter,. (Note that this mar lsave
danslins names held elsswhere in the progrvram.
BE CAREFUL (one could lesve the fazct courndter z2lone
srid Just wire oult factsTii )

[ L S

i restore(i:
I~ wari{ids
fe
errorf{’dbh_restore dgiven varisble | Xw’' [UJsbreskls
fail.

db_restore{(db_state(iNi}



i- integeriM)»

H = O
recorded{ "$fact’ s "$fact’ {CurrentisRatl,
H =< Currents .

be

do_scorubi{Current:N)»
erasei{Ref)s
records{ ‘$fzct s ETf20b (MY,

vibr..restorse(X)

i~ errori{‘Attemrt to restore had dbh state! YL {¥lshrezk)s
fa2il.

# Actusllye throw swsw the facts (for 2 restore)

dbsorub(dNsN)Y I~ 1,

db.scrubi{NsFinal)
- cons. . Tact . namei{MsFactiNsmels
fordet. Tact{FzctMame),
Mext iz N-1»
g scrubi{MextFinal).

% Forget 2 fzct and remove =211 kew links

. forget_ fact{FactiName)
i~ recorded{FactName:FactRaf)»
erase(Refl.
get_ s kewi{FactrKeuskKtagsFactName)»
recordediievKtagKrefl.
erase{ikref)
fazil.

forget_ Tact{.).

Rews %%

Fact can be kewed under Kew with link
Ftag involving FacitiNazme.

Fact - the f=ct {(or incoming sos1)
Kew - gurrentls 2n 2tom {(some zrsument)
Etag - what hangs off Kew

FzctiName - Some subrarh of Kizg which will he
what Fzoct hangs off
This is non-determinzte. IT backirzcked through it
will rroduce 211 rossible keus,

ME it is inmtended that the order of ssnerstion will
e roushle the order of utilitw, {This will derend
on index/2), Keus sre onlw wslid (returnedg) if thew
agre instantizted. When used for zdding this will be
true of =211 =rsuments to Faoct. When used for
retrieving {rartizl) facts this will restrict the
set of bkeuws returnsd,

The functor of the Fact is itself returned =2 =

PR I R A A i S L L L



Final lzst diton kew.,. (MEB Thisz is dome by returnins
the wnhole fzct - its funcitor will thus be the kewd.
For zrgument kews the Kizg includes the Fzot's
rredicete. This will filter out links to other
sredicstes early on in the retrievesl srocess (see
2 krnowns2) .

BN R

ot s kewi{Factr-KeusRKiagsFaotilame)l
- index{Fact:Keulistl»
functoriFact-Fred:_ )
gk {RKevlListFact:FredsKewKtagFactiNazmal.,

sgak{ll:Facts rFactsFroti{FactilamelFacliilamel. | f/

sak (CKew!_ Js_sFPredsKewsfacti{FredsFactieme) FaotName) f- nnnvaf(&ew}%

sk ([_iRestIsFactsPredsKeusKtasgsFactilane)
- gaki{RestsFactsFred:RevsRKiagFaoctNams) .,




¥ CCLWPL ¢ Interfece into InfTerence ensine

Lzuwrencs
lpdeted?! 18 lUscember 21

L ¥ -
%%% This Tile should be interrreted X%%
% The nemes of these srocedures are historiczsl {sse Alsn Bundw's "Will it

% rezcn to torts AT Jdournzll.

% We sztisfe the Gozlis) bw tring to rrove them

% using the Mecho inference engine, The different
% dinterfzaces recuest varwving degrees of effort,

# For what the effort entzils sese FROVED.

- rroveiGozlsrezsyl.

L

do Gozls

nee Gozls - rroveiGoslssSenersl).

gMﬂfﬁnals

rrove{Gozlsshard).

e
i

-~ wrovei{Gozlssgenerall. % H2s once surrosed Lo be more rowerTful
% Ie defszultssirrediction.

Ll

wi Gozls



SEOPROVEO,PL 3 [ Stege 9 1 HMecho Theorem Frover

L.awrencs
Updaetedl 18 Uscember 81
®F

% This fTile reauires the Tile METHOD.FL +to define =211 the eroof methods
% used here. The code here can be seen 25 2 mets level sxiomstisstion
% over gozlss rrorevrities of gsosls snd rredicstess proof rlzns z2hd methods,

i- suplic FrOVer 2y
rrove_ subdoslss 2.
rroves3,

i~ mode rroveidsdis

rrove_subgosls(ts+ls
rrovelitestrdds
rrave.sinsle(tstst) s

- rlan.rroofi{dstetde—r—2-1"
1\} size.ur_ task{tsts~)>»

make. . rlan(tstr—2. .
filter.rlani(teste-3>»
compond rlen{Fs T2 T Tl
combina. rlansitstetsTFls
consider.rruning{ds—~3.

run.rroofi{tsds T+l

rostmortem{tsts—~}s
ranf.startiti.
rroof.exuecitststld.

X% Theorem srrover - Interfaces

% Tor level - from cor noos pCe 4o 8tos

rrove{GoaslssEffort 031

(?i?vetﬁoals;Effnrt} 3~
tracel - ?ES I ¥Evn?sLGoslslsinfer).,

% Internaly used to continue rroof {(recursivelw)

rove.subgsoalsifoals INFOY §-
ro @2fFforb{INFO:s Effortls
e histore{INFO, Historgis
rrovel{Gozls: Efforts Historwul,.

¥ Frove some gozls with 3 certazin zmount of sffort
rroavel{is s} I- N
variils
Is
arrori ' Gozl to prove is z verizblel Zw' »LUI.F3il),



rrovel(d & Bs Efforts Historul
HET
rrovel{dsEffortsHistorael.

rrove{BsEffortsHistory),

\

srovei{context{CantextsSubgozslslEffortsHistory} % 0nily oocoures in mormal forms
i~ Iy
rrove{ContextshardrHistorgl s % ho humT )

rrove{SubdgozlssEffortsHistoruyl.

rrove{Singlebozl EffortsHistore) -
treace{’>> Truing to rrove (Zwl! Ytin’»L[EFffort:SingleGozllserove):s
consider nistorwi(SinglelozlHistorwsyFuturasis
rrove_single{SinsgleGozl EffortFuturse),

% Proving non-comrounid Sozls
% Includes various "sscares®

~

f?wfvamsinaleitrues_sml -

Savesingle{{ ) I- 1y c2ll{X}).
erove.singled{ < Ys.e.) - t2 ¥ Y.,
rrove.singledlX =< Ye_ s} i~ I ¥ =< %,
rrove.sinslel(d > Ye_ s ) I~ 19 X = Y.
rrove.singlelX = Ys_ ) I— 1l X = Y.
srove_single{either{dWsXs Y2 Ztr o) - 1 rermZ{lds¥:Y:7).,
rrove.singlel{eval (X}s_ s} - 1y evali{X}.,
rrove._ singlef{eval{(XsYies 2} e euzli{X:Y),
rrove.single{tide{X:¥Yis_»_} Py dicduwi(X:Y).
rrove.single(suco{XsYies_ s_2 Py auooiXeY),
rrove.single(rred(XsY2s s} Iy syuoci{¥YsX2.,
rrove.single{turei{X:Yir 2} Py Lure{X:Y)., % lzx metaz-level usse

P B D B G

r

rrove.single{TureFreds s} r A
i- ture_rredicate{TursFred:Ture A7),
iy

turel{TuresArsl,

normsl obhdect-lewvsl

Sovelnsingle{GoslsEffortHistore?
- rlan_rroof{Gozl:Effort:History: Result:Fruns:INFQO)»
run.rroof{FrunesGozl Result: INFO) .



#E Plazn the rroof (rroved.rl) X%

% Plzn 2 rroof strztesu

slan.rroof{GozslEffort-Historys ResultsFPruns: INFO)
i- size_ur_taski{GozslEffort:NewEffortls
meke_ flan{Gozl rMewEffort:FroofFlzan).
consider.rrunins{Goal sFrunsl.
re_consi{fProofFlzarnsNewEffortsHicstorg:GoalResultsFrunes INFO) .

% Decide if we cz2n 2rrlu hsrder methods than ususl
% bpeczuse Bozl is esasier than ususl,: This derends
2 or some metz bkhnowleddse zbhout the rredicate involwved

gsize_ ur_task{Gozlrsessurgensral)
- easz. inference{lozll.

b

~a. e taski{ _ EffortEffortli.

e >

Hzke 2 lan

He zir throusgh normsl form rewrites without doins
zrnvthing elss» regardless of the Effort.

The usuzsl czse involves btreing some stzndzard rlan.

B

make_rlan{Gozsl_nform)
i- derivedi{boall- _

s .
make. rlan{GozlEFffort:FPlan?

- gstandard_rlazn{Effort:Staendardl»
filtqt_PIan(StandardaGaalsPlan)*

% Filter =z rlan bDw

= Checking eazch ster for serrlicsbilitw. This
A may invalve turning generzl methods into
4 srecific methods {ie instantiztinsg theml.

Filter_rlaniPlansGozl siewFlan)
i- comround_rlazniPlansX sY:Planlsli-
is
Filter.rlan{Xl-GozlNewX)s
filter_rlan(Y:Go2l:NewYls
combine_rlansi{NewXsMewy FlanlrNewFlan) .

filter_rlan{Method:Gozl sMethod?

it~ method.srrlicsble(MethodGozl)»
!-}"

filter~ﬁlan{~ymyempts}a

% Tures of comround rlan



b

% dMote that thes zre zre 211 built with binsrw
%2 FPlanbrs»: this is imrortant in the code zbove,

comFoUund_ Flamnt ANiX:Y)re Xe¥reuN},

comround.Fland (X3 Ee¥etd,

% Combirme two pavis of 2 rlan - simerlifwe out
% occourances of ‘emprtw’r which is sssumed to
% e the identitw element for 211 Plandes.
combine.rlans{enrtysYe 27y - 1,
compbine.Frlansi{Xremptur 2 X} - 1,

compine.slans{X:Y:Planir:Flan) - comround_rlsn(Plan:XsYoFlaniisrls |,

- . 4 Decide it the rroof can be sruned or not,
4 Currently sither 211 solutions sre thrown zwaw
% a2fter the Tirst one {(hecause of uniguenesss? or
# thew zre 211 let throush,

consider.rruningi{Goalsone} - unicue{Gozlls . :
!

consider_rruning{Goalyalll. % not unigue{iGozl}




%% Rurm the thne rrooaf i{rroved.rl) %%

Attemrt the rlznned rroof

zna decidse how Lo rezct afterwsrds.

e convert 3 succeed/fzil result into 3 Frolos
success/Tailure zcotion. This is hecsuss ths
current metas-level is Prolog code znd thus surects
these Prolos level resronses.

A R R L

run.rFroof{one:GozlResult: INFO)
i~ rroof.start{INFO)»
| - % Prune choices herel
rostmortem{ResultGozlsaction)
Action = succesd.

run.Froofi{zll:Go2lResult. INFO}
- rroof_start{INFO),
rostmortemi{ResultGozl8ction)
{ adctiorn = fail: ts: -f2il F +trues ).

% See what hnarrened
%2 HWe are given the mname of the method: whnich workeds
¥ or ‘stor’ if we ran oout of methods.

rostmorteni{storGozl:Taill

HE I

tracel ' »> unknown ! Zt\n':L0ozllrrovel.

rostmorteni{MMethodsGoalTail)
iI- gstablishes. felsiteitethod),
i3
tracel ‘x> false ! ¥tawn’«LGozllrerovel,

rostmortemn{MethodsGozl rsuccead)

13

i- % estzblishes.truthi{Method).

trace{‘>>» true § Ztwni‘esLGozallsrrovel.

% Start us

rroof.starb (INFOY §-
ra_dest{INFO:sFlan-Gozl).
rroof_sxeciPlan:Goal INFO),

eroofstart{INFOY i- -
o resul t(INFOrsstor}., % ran out of methods

% Execute 2 rroof rlan Eéf;?
rroof.exec( (FlanA\\Flank): GoslsINFO) 3- ’? 7 4
ﬁﬁgof_exec(Plaﬁ%analyINFG}: e G
e DY
eronf_evec! (Flamd\“Flank}: GnalsiNFﬂé i \9é§

rroof..exec({PlanB:Goal s INFO) ., v



rraof_exec{ {(FlanAdPlanBl: GozlINFOX §
rroof_execiFlandGozl INFO).,

rroof execi (PlanatFlznBls Gozl:INFOY i
rroof_execi{FlanB:Gozsl INFO).,.

eranf_ _sxec{MethodsGoal INFO) -
rroof_method{fdethodGoal INFO.
e .result{INFOsMethod),



JE OMETHOD.FL § Fearticular eproof methods

Lawrence
Updatedi 18 lhecember 81
F 94

% The Tile PROVED axiomstises an inference sustem that uses particulasr
# rraof methods which sre defined here. This file c=n be sdded o to
% incresse the number of methnds sveilsble to the inference sushem.

¢

i—- rublic standard_ rlan’Z,
metnod..errlicebles 2
estaplisnes. truthdls
sstablishes. felsitell»
rroof methods/ 3.

I~ modes standasrd. »len{TsF),
method. . egreliczble{+:4)
f%&\ gstablishes truthi(Fl.
~_/ establishes_Talsitu(F),

rroof. . methodi{tests+.,

The @enerzl form of 2 standard rlsn &
This shows Tor certzin smounts of efforts what eproof)
methods are arFTORTiaLe.

Flan Orerztors 28 follows!

+ Inclusive OF
}K Exclusive OR

A LR LR LR

standard.rlan{ezsg: known ¥ ~
standard.rlani{gernsrzl: kbnowntsilleg{ +inference ),

stendard. rlanihsrd: {(krnowntsillizi{_}+inference \\ defasulttorezted{_ 3} ).

% Check to ses it 2 method is srrlicsble to the
b4 ﬁivgn gzl

method_srelicsblelknowns ..

method..arrlicable(sille(How)»Gozl) - unicue(GozlrHowls rure{Goazl).
methgdmapplieable(inférenQEzm}*

method.arrlicebled(defsult).

methodogerlicable(create(How):Gozl) I- Tlas(ccfladsonsonl)s exists(GoalsHowl.

‘% What the various methods esizblish

gstablishes_ truthiikriown’.
getahlishes truthni{inferencel.
sstehlishes.truthidefzult).,



gstablishes. truthicreate{_ 3.,

eetanlishes. Felsitu(sillvl( 373,

4 How to rerform rarticulsr rroof methods
We zre diven the method nsmes the Gosl to tre it
ory z2id bthe current rroof INFO structure.

A

rroof.method{knoun:sGBozsls ) - bknowni{fozl}.

srroof_method(nform:Gosl INFO)Y -
normsl.  form{Gozl »Subsozlsls
rrovesubSosls(Subsosls INFO),

eroof methodi{sillvei{How)Goal INFO)Y -
fiow. dest{HowrsArgss X
- coruw. arEs{ArgssGosl » TestGozlls }
- rrove{TestBGozlreasu,L1)» ¥ Ion‘t tre too hard
Gozl == TestlGo=zl.

srocf methodi{inference:Gozl INFO)Y §-
obdect . level rulei{GozlSubzozslsl.
rrove_sungoslsi{Subsoslas INFO) .,

rroof_methodidefault:Goal  INFO) i~
defTasult _rule{BozlSubdoalis)
rrove_subsgozls{Subgoalss INFOY,

rroof methodicreste{HowlGoal » INFOY - ‘
fnow.destiHows s Valsis
grument..nenes{BoalNames )
gonsun.argsi{VelsNamesG6osl) .
gb..assert{Goall.



SEOPEOLFL O3 D Stese 0 1 Froof struchurs o

r'i-

s

L.zwrerncs

Urpdatedgi 1 lecember

- ruplic sa.oansS e
e desht E.
-Elanss

re.effTort 2.
FeLniistores 2
sE Hasl 3

rE.TeEsllL E,

i mocie ra.cons{tetetoteteatoTis
re. desh{(+: T ¥l
Fe.rlani{tsTis
roafforb{+:Fis
rehistorwe{+:Fie
e goalid Tl

(:jj’ e resultid: ¥,

# Loms ur 2 erroof structure
% {HMaw mot use 211 of the sveilsble infol

o consifFroafFlarnsEfforteHistaory:Gosl s Result o Frunes
rei{FroofFlernEffortHistorw:GosleResulthl 3.

% Hregiglised destructor

e dest{ res{FroofPlansEffort - HistorwsBogl s Resultls FProofPlenGosll.

% Selection orersbions
re.rland PS: X 3 i mrsi{l.F5:5).

sa affortd PS: ¥ 1 I- srg{dF5:5).

re_ histore! FS5: 2 3 - srai3:PE:2).

e gosld PS: X 3 - srsdd.FHE:E),

ro.resulitl FS: ¥ 1 i srogifBsPHEX3.

21



¥ HIST:.FL §{ Orerztions on histories

Lzurence

irdeted] 30 November 21
¥

i—- puplic consider. histores3.
i~ mode . consider_historw(+s+:7),

% Decide whether Lo rruns search,
%2 Currently 2 loor check zlthoush the instzrncing
% imrlications are not worked out rrorerly uet
% f{see Lzauwrence fTor deltzilslis
considerohistore(GozlsHistorys_.} i~ N .
rumbervars(Goslsls My . £ Force meatch to e one waw
menberchk{(GoslsHistoruls
iy
tracel > Looring ... 50 fail\nfrrrovel:
fzil.

considerohistorw{GozlsHistorws[Gozl iHistoruel).



¥ OBOUND.FL ¢ Investigeting imstsntistion sitistes eto.

Lewrencs
Uedeted! 30 MNovenber 21
S

AR EXPORT &/

i- ruplic ouncdl e
unbounas Ly
res Ly
slitouncasds
allunbounds 2.
grouncdsl,

SEOMODES %7
- mocde Douna{Tls
unbonrgi i T e
ivEl{Fle
R glibounc(+sFli»
~ liunboundidsTis
grourncitdie
gli srouncgitetd,

n Oioddect level varisbhle is bound
i Currently mesns completelw sround as well

oounca{M.Var) I~ ground{dlisri.

@ is uniounc

4 Uhuect level varizdl
sented = Frolos varisole.

i
i fHo~wvarizbhle resrrs
¥ BE CAREFLUL

ounc{lbsry - var{ilisri.

% Gozl iz rure
% For fecho rure means coprletelsw groundg

¥ fim Chrvis’ Semzsntic Intersreter it iz 2 it
= more neirgl.

wyrei{Fosll - groundilfozsll.

#411 srpecifisd zrsuments zre Dound

For this =211 zrsuments must Ge comrletelws
grourgd (in Mechnod. He are siven z Pratltern®s
ig 3 list of srsument numberse: Lo cneck.

LA A A

sllbounadills 7.



sllbourmiilarsdiRestlsGosl) -
argifarsd-Goazl edrsumentls
groundi{frdunent?s
zllbouncd{RestGozll,

3

e

R
by
[n]

ot

ooundi{arsumnent

I

L

% All arsuments sve unbound
sllumbourc{lls 3.

sllunbouncdi{larsdiRestiGosly i~
zraEf{ArssGosl rdrsument s
variargsumsntl. Z unfolded unbound{Aarsgument?
gllunboundifest-Oosli.



a4

ground{idy -

sroundind i-

Generzl routine for

waridlis iy 211,

stomicials 1.

)

srounc{ CHOTLI?

L3
%

.

i

grourdd(HD .

ground{TL.
¢

grouncd{Term?

[
$

V4
L83
23
et
=2 {._:

~ S0
P
i

functor{TermsFsAritul
2ll. graunﬂ{ﬁrltunde mis

il Term?

le
srs{l-Termefirsls
sroundi{arsgd.

all. sroundif:Term?

*
3

argiMeTermeArsls
ground(ArsE) .
ML iz fN~1>»

s

311“ nuunﬁaﬂlgs@rm)¢

testing srourciness

4 A ozl is comrletelw
% This routine will

(pounti.»1l) 3%

o rd

woark for znw Frolosg sthrocture

ne

% sreed ur + tz2il recurse Lo right (hadild

% MHote Arite slwaws = 1
¥ We work rignt to lefi zoros
% tzil recuvrse on the first

e Tarm sndg
BTSUment .



F¥ METAZ.FL I dMore metaz-level usefuls

L.eurence
Urdzted] 18 lDecember 81

b 4

% PLCODEIFREDS,FL corresronds to METAL znd should srobably be rensmed.

i- runlic deriveds 1.
not_derivedsls
HENSWn..2TE8/ 2,
now_dest /2,

- mode derived{+is
not. derived(4ls ’
gsensun.argsi{testr+):
how_dest{4,F:T}).,

% All imformsition concerning 2 sredicsie is dervived

# Iet it hazs 2 normzl form.

% Imrplementztion currentls uses double negstion hack
¥ fTor zn undoubtzbly minimsl rezson {(disceard of srzce
% wused bw the dsetl,

derived(Fred) -
not derived{Fredl»
ts

fail.

derived{Fred).,

not. derived{Fred? -

getinormzl_ _formeFreds s
fo

fzil,

ot derivedi{Fred).

¥ Gensum ur some n2mes for srecified arsument rosns

gensumn..arssi{lis 23,

gensen.args(lNiNslNenesGozl) -
ardgi{iNsNzmessNansd»
srgiMsDoslrArg)s
cgenswmiNzneArg) s
gensun..argsi{pesNamesGozld .,

% Selit ur 2 How structure (2 in rroof rlans etod

how_ dest(how{ArgeVzlslrArgs:Valsd.



SR RUM.PL § Runm the inTerence engine from tesrminsl

Lawrence
irdzted! 1 lecember 81

*/

% WORK IN PROGRESS

#

% 1 Can’t remember when I originzslly wrote thiss tis 3 strange risce of
% code which I now hardls understend! It would bhe nice to see it workins
2 sometimeS. .

% Inference endine terminzsl tor level

+

TR i
rromeL{0ld-01d) .
runiocts
rromeb{ 010,

_ptModes) I-

run.mode (FModeFPromet s
rromrbi{  sFromeLls
rarests
rezd{lnFutls
rgn,evaléInput;ﬁcde:CantBs
L)
run.cantiCont).

% Wnzt modes there are {with sromeis)

run.mode{ders “T{dc) 5 3,
run.mnde{nco: ‘(noccly 7 3.
run.mode{ccs  “{oey 7 ¥,
TN BOde (o i) A I
rur.mode{zdd, ‘{zddg) 7 3.

S

% Evaluszste inFut

rurn.evel{Inrut-fiodeCont) I-
run.evalZ{inrutsModeRModesResulll»
run.reraortiResult: InrutsContdl s
run.chbkcontl {Contdl.

- ie

run.chk_cont2{Cont0rMode » RMode s Cont) .

% Handling comtinuations
% {Choices of continuing or failing backsround =t
4 various roints)

run.chk contl{C) i~ £ x== retrd.



run.chk_ cont2{stor:_s_sstor) - I,

run.chkcont2(_ sMode RMode Briode) - Mode == RMode.

- b,

b

run.conti{stor}

run.cont {Mode) - runi{dode}.

Z Perform the zctusl svzluztion

run.evalZiVarsModerfiodeserror) -

varilarls
|

runeevalZiend of . filertodesModesstor) - 1.

run.eval2{(Modes _sModesnil) - N
gtomiMode) s

run.mode{Mades 1
b,

run.evslZigtomic ModerModeserrar) -
gtomic{Atomicl:.

LI

run.evel2(fodeChsnger s FinzlModeResulty -
Functor{ModelhangeMode+ 1)
run_mode{Modes 1
le
zrg{lModeChanse:Gozlsl
run_evalZ{Gozsls.HodesFinzlModeResulty.

run.evel{GoalssfodesHoderssuyccesd) -
6 =,, [tode:sGozlzs]s
czll{iG),

tegvzl2i_rModestode-Faild.
% What to do a3t the end
run.rerorti{stors_sstorl,
run.rerort{nils_rnil).

run.rerort{errorsInrutsnil) -
writef{ Bad inrutl 2t LInrutll.

run.rerort{succeed: InrutChoice) -
run.formet{InrFutsFormatls
writefi{Format:Linrutld.
write!{ reda? ") bLtuflushe
run.rerlwi{Choicel.,

run.rerart{fails_snil) -
write{ ' Failed’)» nl.



run.format(AER, ‘Frovediic’) - 1,
run.formati{_.» ‘Frovedd Ztwm'),

% Resd z resronse from the user
% "u' for wes: zhvthing alse for no,
run.rerlw{Resylt) -
reraats
gat0{C)s

run.rerle2{CResultls
i,

run.rerlue2{iZlsretre) - rerezatr detQ(C)s T == 31, I,
run.rerle{(3lymill.

s

( ;n:replsﬁtﬁ,nil) = L »= 32 rerezts getbO(C): C =\= Jis |,

% Arother {(short) name for dbh_zssert

add{Fact) - db_asserti{Fact).




¥ TYPES,.PL ! Inference mechanism for ture eredicstes

5
FE
Imrartsi
ture rattern/2. .
*5

i- rublic
turelds
notb.turesds
rrint. turess1l»
surer..turesZs
comratinle/ 2.
add. ture_infos2.

mode twure{t:TF):
not. terel(ds+lds
rrint.tuwres{Tl,
surer.ture{tstls
comratinled+sT).
soad turs_infolts+1.

Chris (rnow Lawrence)l
Urdatedi 18 lecember 21

¥ DNoes an individual definitely have 2 rarticulzar ture? ¥/

tupe({TuresIndivy i-
get.i.rattern{Indiv.-Fattil.
tere. ratterm{TureFattIl,
rztitern.subsumne(PsttZFattl}.

/% Is one ture 3 surer ture of znother? ¥/

surer..tyre{BidEmall) -~
ture rattern{BigsFattll»
ture_ rattern{SnazllFatt2),
rattern.supsumne{fPzttlFatt2.

Fattern.subsume(Big»Small) I-
not supsume{BigSmalll, 12 Tzil.
rettermn.subsume{..r. ).

ot subsume{Big:Smzll) -
numbervars{Smalls1 3
Small=Big, s Tail.

rot..subsumed __» 3.

A% Could 2n individusl have 3 given turse¥ ¥/

comretible{Teres Indiv) 3-
get. . d.rattern{IndivePattl)»
ture. rattern{TurePett2) .
Fatti=Fastt2,

/% Toes 2n individuzl definitelw not have 2 given ture?® ¥/

not o burs{Tures Indivy i~



eampatibie(TsFeeInﬁiv)s e fzil.
nnt“tspej~9”},

F¥ Add new twre information about =2 individusl

goad_ twre_info(Tures Indivy -
get i rattern{indiv:Pattl)s
ture_ratterni{Ture Fatt2) s
FPattl = FPatit2s
change. i rzttern{Indiv:Fatt2).;

K See what we know zbout =2n indivicusl 7

Frint_tures(Indiv) -
get d.rattern{indiveFattis
roture _a2rg(FattsIndivi.

Fobures{Qs sy ) 1- 1,
Frotares(NePett, Indiv) I-
arg{MsFattsArg).
] roture srg{ArssIndivie
. Nl is N-lr e otwres(NisFattsIndiv),

robure_ argi(fs ) - vari{al, i,
w burs_ args{frgs Indiv) -
Functor{ArgsTusiMls

write{Twl: write{ ¢ ) write{lIndivl)s writed 3.3 nls

roturasi{NsArgy Indiv),
FE fssocizting ture ratierns with individuzls &/

get. i rzttern{IndivsFatt) i-
get . indiviIndivie
nis.rattern{Indiv:Fatti.

fiis_.rattern{indiv«Fatt) i-
celldirattern{IndivsFatilids |,
fiis.rattern{Indiv:Fatt) i-
ture. . raztterni{entite-Patt).
? }tmindivflndiv} t- nonvar{Indivis I,
get_ _indiviIindiv) i~ calli{i_rsttern{Indivs.2},

change.i..rattern{indiv-FPsttl) i-
retract{i_rasttern{indiv:_3)»
fzil.

chsngei.Frettern{IndivsFaettl) I~
agssertzl{i. rstterni{indivFPattll}.

L 9
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=looade.sub

wloode.
slip.ors
Freds.rl
mirrel el
miface.rl
mets. el
ksture,.rl
tl.rel
t2.wl
321
td.r]l
mgst.~1
logd.=1
kg.rl
rulet.rl
teload. =]
err.#l
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if FLOCODE.SUR - Prediczste librare surrort code

nis file
File to comrile moduless
{rerztor declasrztions
Simrle melz—-level srorsrties
Uzrious derived matz-level rrorerties
metz—level srorerties (PLIER interfzce?’
metz—-level sredicste declzrations
ES turpe definitions

mets—-level Folice

Load rredicste librare Tiles

Low level ES structure manisuylstion
Rule Forms

Ture hiersrche lozder

Error messzases
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FLOODE ¢ Comerile suprort modules for eredicete librasrwe facilities

Assumed Ubility modules from
FILESs
ERIT
IaROUT

This is currentls for Hecho

Laurencs
Updated! 22 November 821

UTILS

{Interr ortions commented oul)

Inters uses its own lozd Tiles

i-

‘rloodelirlib.ors”
1,

i- comriledl

‘rloodelirreds.rl s
‘rloodeimirrerl.rl e
‘rloodelmlrrr.el’s
‘rlcodeimlifzce.rl sy
‘rloodeimeta.rl s

‘rloodeikstures, =l s
‘rloodeitl.r1 s
‘rloodeitZ.erl s
‘rloodeit3.rl s
‘rloodeltd.rl

‘elondeinust.rl s
‘rloodelload.rl e
‘rloodeibs.»l
‘rloodeiralef.rl e
‘rloodeitvload. =1

‘rloodelierr.rl”

3.

v el

o ]
ER

gsgge intersrld400.:434yrros]

{lrerator declarztions

Simrle metsz-level rrorerties

Derived meitz-level sroreérties [Iintered
Nerived metz-level srorerties [Hechol

meta~level srorerties (FLIEB interfacel
metz-level declazrstions

KES turep definitions

metz-level Folice

Lozd sredicste librarye Tiles

Low level KS structure manirulzstion
Rule forms

Ture hiersrchve lozading loos

Error messases

1= ks.init. % Imitiglise KS suwstem
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FLODDEZPLCODE  CHNG ~~ Histore of chanses to PLCODE! modules
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908 0450 200 Sace <0e Tees WaE 00 e Gere GRee Seen S4TE SHA ST 06w FeGe G6US SA0e SHee Choe SIS Fems SH4S GE0S 0SS WSS 04T GE0e BESE Seve Seve Sere Gere SUFE GO SIS SEUS SHOG Sees SOVS 0ee See G0% SESE G406 Seee TO0E SI0s Beee P GFaS 00U GVED CUSS CUUE R00P BISE SOVS P0GS SHEH Mews SHET SN GSOU €B0P SIS Seee i34 Sest Seee seen

Lawrence & Sertember 81
Furged remzininsg traces of notonec_... (mlrrorsmlirrerlsmetz).
Fived slisht {(urnmoticazble) naming bug in mlsror.
Built file HLFRF2 which is the Mecho version of mlerel.
MNE mz2 one.to.n is different (it goes 1->n | Perhzes mlerel should
he changed?)
Chrig 2778781
TYLOAD chansed to be slightlz slowers but so 35 not to czre what
ordar the twre information is given in.
Chris 27/78/81
l.ast vestiges of ‘not.mec...’ removed from MLFRFL. New versions of
‘exists’r ‘unicue’r etc with extraz arduments

90 590w 4240 ee @oe Grem Feve EHeE Sors G000 Sore Soee S04S SIS Geav STOS SO SHOS GO GeTR 4SS Geee Gees SOUS SINS CO0E Gace S0GS GUUD U GE0e GHes SIS SPES SIS ONS FOGE S0N% TS S06E IGS GEed SS06 SHe SeNe SHSS SE0S SEOS GG $S00 Seee SIS $00S S0s0 0ee S6GV SEOR S0F GEOR SESE SI0F Sese SIA S40H SHee Sees Sese Sees. S00a Sess wees sebe

Chris 58781

/bﬁLPRPl changed so that one gets 2 list of arsument numbers when 3 sSoal

=

unisue bw virvrtue of beinsg *dground?
Christlawrence 478781
Srecizl checks for ture sredicates removed from MLFACE.
The (multirlel ‘must.bkrnow_rredicste’ checks removed from MLPRFL
EE.PL chansed so that ‘must_bnow_sredicste’ is used for everw gat or fetoh
from the FLIEB dztzbase.
Chris 278781 {Using ouff terminzl)
Mew version of TYLOAD introduced: zllowinsg the specification of & rules
for tures defined bw & rules

4000 6045 0es 00t s0se TEre wwse Seta Gsee see weee sete S SeEt Seee CeSS Sees TS S0PS IRS SEOS $USG Gese SHee SA0e SHeS SHED SE0e Fees SOIS GFIS SSee SIWS GO $906 TS SIS S06 SOUS FOre SUSS GUES SNOE SESE SI0e Seve-EEeS- SISO SISO G4 TS G600 SPSE SHSE Sete Geee Sese G060 SAES SeRS 00 Gose Sous G0N SESE 9006 S0e Sace S0 Seet Seee seee

Chris

27 Julw 81

Finished changes to TYLOADI.PL:, including error message Tor
undefined twre. Chansed mode of ‘ture_rattern’ from ($27) to {($2-13
{Dtherwise the error messadge will come oul a2t wrong times)

o500 cata s00a Soes as euse Ser Saee SavE S00s $04e Sece Tees SI4S G0es G2TT $000 PEOR S50 SIES SIS GREE Sese SIS SS0S SE0e SESS S0eE Gees 043 G0N S0% SHOR G008 SIS SOES E3ee Eeve S0t SeOe $OS SHeS MOV OGS Suek D606 GETE SOE S0P G000 Geme 0SS AGSH S40e Secs SNt Gese SESY CUSE GE0e Sate TEeN SHOF SIES S6es SHIS Gees Seet Seea Sees

Lawrence

T dulw 81

~

Generzlised T1:.FL zo that it is ezsier to zdd meltz-srediczles.
It is now necesssry o heve definitions for ‘metz.rredicstes2 s
see META.FL.

LOADLFL has z2lso undergsonge odd chandges to z2llow dissatches to
mechanismes Tor losding theories and ture hiersrchies. This won't
gffect files not using these thinsgs,

nn saow 200s 04s seve Gab Sese S04E siee Sees Ess PP 04T SRSS S60% $H06 Se0S VOIS GUSS GG PEIG SSSe Sees SHGS S0ee SS0 S0ee FOGM AN SHES S04 Saew S00e SE0E TS SIS SHVS OIS GM0S CEUE S00N TEE OGS MPG S0Se G0se SOCE COre eee Fees Sess G000 Abes GISS THOS G40t S0re $I06 S0e SISS Seew 0w Ges TUNO SIS Su0e G0er Seve G000 Feer

Shzselinsr




¥ OPLIB.OPE § drevator declsrations for the eredicsts librsre
grm surrarting modules.

Laurarnos
bedatedd 14 duns 81
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S PREDS:FL § Some simrle metz-level Tacts zhout sredicstes

LaWwrances
Urpdaeted] 1 December 21
£

R ERPORT %7
i~ rublic szme.rredicstes
sgme..Fredicate 3

monvar.osene rredicstes 3.
ture rredicatesls

twre rredicste 3.
corg. arEsll,

S MODES %7
i mooe sam@. Fredicshe{FeT. T
sEmg.Fredlicatae{FaF)
MONYET.LEERe.L P Tedics
turs rredicsteitls
tere  rredicsteldrTeThe
potourasuslidie
ursual it
corw_ srEaitefe Tl
corg srgs i{detetl.

tei{tsdie

s Two terms hisve Lhe same rredicste

% This rredicste zllows for either of the
% srsuments to be uninstantisted: in which ozse
% it will pecome instanitiszted to 2 (Freshd most

¥ generzl instznce of the rredicsie.
% There are two versions - one which returns the s=rite
# 35 well.

szmpa.rredicsted{Predl Fredd) - same.rredicatei{fFredlFrediL1,

-

BEWME.. ?PFQJCmﬁP‘PP”DI?P?Eﬁhsﬁ?LﬁR}
P—- wvariFredlls
I
monveriFredl s
szme.rredicste{Fred.Fredlarite).

same..rredicstedPredl sPredd-Arite:?
i=- FTunctor{Fredl:Frarituls
Funector{FredZFsaritul.

ns

 Yersion of same.rredicsie which demands bthat bobh
% =srsuments he bound.

monver.sang.Lrredicaste(Preal s Fredd:
- nmonvarifFredlls
monvariFreddis



functoriFredi«Feraritwel»
functor{FreddF:Aritul.

% f rredicsie is 2 fluwre rredicste

4 This dis here sssumsd to De trus sbhoubh ALL

4 single avrgument rredicates suxcert for z fouw
% nasck czses that ousht not Lo be here.

ture rredicateiFred) {-
nonveriFred)s
functor{Freds .o 11»
motourususliFredl .

ture.rredicate(Fred: TereArg)
i~ monvarifFredls
Functor{Pred, Tursg: 11
notourisuzsl iFreagls
greflFraedesars),

rotounusual {Fred) - ungsusi{Fredl: T2 fzil.
not.ournususl (Fred?,

unususl {sousnhtd 2,
unususligivend{. 1},

¥ Creste 2 new zssertion Dw corwing srsunents
corw_argaiumnbersrAsslAss3)

- some.rredicstel{dssldAssZes  de
corg_arde lidunbersrfissl s fssd .

corg_prEs,l i (I L)

few
Ll <« %
pu_ ardgs l{IdiNelAssrfissl}
~— 1~ zrgiMNrsfsseATsEYr arsiNefsslArEd.

corw_srga liNsrfssfssl .,




SE OMLFERFLPL I HMebs level srorerbies for the
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MLFRFZ.PL 3

¥/

“
a2 with

Metz level sroperbies

This is the Mecho version
significent cheanges in

of Interr’s
that Tilel.

function.raztterns3
commutative.ratterns3

sliorelztive.ratternd3

F¥ EXFORT %7
i— ruirlic wistaells
unimiesle
edisteld.
uniouesde
functions2s
commitstivesd
zliorelastives 2,
IMPORT %7
HLFaCE exists_ ratitern/3
unigue. retternd3
E

Sk MODES %/

sxistsitls
uniaueidl:
euiastas{tes Tl
uniguei+: Tl

My

ane_ to.nitstie
functioni{+ Tl

as

fa

evists{Gosl) -

commutative{+:Fl1.
glinrelsztive(+ 71,

Chesro versions

gxists_ratterni{GoalsArgnos:Vaelnoslis

2ilbourndi{drsrnos Gozsll.

allunbaund(@glnmseﬁaalie

unicue{Gozl)y 3

unious.ratterni{Gozl sérsSnosVelnosl s

sllibourndi{ArgnosGosll.

for Mecho {(Froblem

Solverd

l.ewrencs

Updeted:

MLFRFL.FL

of Delow

.

verernding

fefirusld

for certzin

o

e kept

imeort

1 lecember 81
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% bknown zoouts its rredicste (From .. ..rzttern ozlls)
% which describes the instantisztion state that ths
% ozl must sztisfw for Lthe sroperiys o hold.

Function{GoslehowiAargnos Velnosiy -
function.ratitern{ozl arsnosVelinonlds
sllboundidrsnosGoazll.
zllunbourciiVslinos Goall.

axistas{fGoszlsnowiarsnoss¥aelnosy §-
gxists rattern{fozsl rArsnosVYalnosds

zllboundiarsnosGozlls

gllunboundddslinosGoall,

i This dogsn’t Tit with mwe use of urndiocus with silly check
i (hhiat does Chris oo szhout LhisT)
b4
A undeus{bozlrhowifrsnosL[I)) -
“ rare{Gosll.
N ! 4 .
=/ functor{Gosles.sHie
A one to.n{lNeAvrsnos?.
4
& grne.to.nifsMaex L3 - M > Mam: 1.
4
4 one.to.ni{dsMas [NidRest Iy -
= Ml iz N+l oneltoonidlsMaxedRest).,

unious{bGozlrhowiArsnos:Velnosild i~
unicue_ ratterni{fozlsArgnosVaelnosls
zliboundiarsnos: Gosll.

commutstive{Bozl showi{ TuoArsnosRest i}y -
commutativeratterni{fozs]l » TunfrgnossBEest .

. inrelative(fozlhow{TwodArsnosRest’y -
gliorelastive.ratternilfozl - Tuodrsnos Restl,



A¥ MLFACE.PL i #Metz level imterface to the rredicste librare

Lazurence
Updatedi 1 lecewmber 1
5
% Tris moosle defines Frolog srocedures thset model metz-level sredicstes.
2 The icaezl]l sbstrzotion is that ithese zre elements in 2 meitz—-lsvel dzizshasze.
% This is currently imrlemented bw zocessing KES structures bhuilt by the

% Fredicste library meznsdgensnt routines.

ugs

4 Heta-level rredicates ocsn receive ong of two sorts of tresiment when lozded»
% either thew sre turned into “seititerns?® (lists of mnumbers sre used Lo snow

2 owhich srsuments count z2nd whicon ones don’t - for whatever rurrose (Deing
# Tunctions being zliorelastive etoclldl: or thew zre left ‘simerle’ (33 fthew uere
%2 enteredl. See the File HETA&.PL which defines the ture of trestment for szch
% meta-~level rredicste,. In this filer: sverw rredicesie Lthat nss undersons

2 "rattern® treztment is interfzeoed with the name . ...rztiern. *simple’

ng

% rFredicsies zre interfzced with their originsl nemes.

;& EXFORT %7
i— rupnlic function.ratiern 3,

gxists.rattern/3:
commutative.rattern 3,
zliorelztive. rasttern3,
uniaue-%attern;_
moarmal. form 3
obudegct  level rulesZ.
ondect. level nes. ruledds
dafaylt . rulesd,
srsunsnt. . namesSls
arsument. nsness 2y
srsument turessls
sraument. . tures e
azsuw_ inference 1.

‘ IMFORT %7

Ye &

kg gets3

RULEF get. . rules3
S

A% HODES &7

i omode function.rasttern{+sFeFis
wigts.rattern{tesF2 Tl
commutative ratternidFe Tl
zlicrelstive.ratterni{+:F2Fl.
unicue_ rattern{t: T Tis
normsl formid:Flie
obJdect. level .ruleid:Tis
ohdect_ level negs. ruledd,Tis
default. rule{dsFle
srsument_ namesitie




zraument. . nemesi+: Tl
graunent twresitls
arsument twuresi{ts Tl
gzsw.inference(tl.,

% Commutstivits

copmdtetive rsttern{Pred-args0bhers)
i- getimets. bknowledsesFPredscommutativel{arssOthersl .

¥ Aaliorelstivite

z#liorelstive.rstiterniFredsHrgssOthers)

{— getimetz. bnowledsesPredszliorelativei{drgs:Obhersll.

4 Furnction sroreriies temrlzte

notionaratternifFredsdrges-0thers?

+

1= getimetz_bknowledsePredyfunchtion{drgs0thersl .

% Exdisgtence prorertiss temrlate

exists_ratterni{Fredesdrss0bhers)
F- getimets. lbnowledse,Pred: funchionidsrgsOthersldl.
{
suistes.FeitermiFredeargs: Obhers}
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S ORULEF.FL § Hule form penirugiszstion

e sloh hmlds bhe names of rualess oard Bh
% sersrabtels Dub oczEn e zocsssed throush

% RS sitruchures ozrn have slobs which contzin rualseforms” in
A ok 3 = henmal“ﬁ»

FE OEEPORT %5

i- public ruleforms
ritlenans
make vl
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.
i mue rialeformi{t:s Tz

vulenamei{+:Fis
mekas_ raleform{FsT:Fis
geh rulei{+:TFeFl,
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ruletfors{ruleformide e 1 eli .

% Heking  {bobiled! nsme for 2 ruls Torm
 winowm levell:
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Malensnsirugleformide e derullensmei{iMil,
E Hekes z rule form from z Hesd zng s s
¥ This is imtendesd for Juss bw ﬁhe RETYFE
¥ hrensistion modules who turn ineut forss
¥ drmto dmternzl forms.
make_ruleformiHesdsBoduysruleformd sHesodBoawi i,
¥ Given = rule neme Find the rule form itself
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Represent types bty Froloc tersms
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fx

B
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Imports:

errmess/Zs
Load_start/is
toag_finishél.
read_nexte.

b
b
(55
Ll
]

e
ty.startfie
type_ratternfis
ar_rulef2e.

sde ty_preocessé+le
tasifyl{tata=ts
kidden_ors{+s=3s
:do_hidden_ancs{+qg+}l,
¥pe_nemei+e-I,
ty_nsember{+s=a=}a
subivpe{+sT})e
ty_intersectisqe=3s
maketyome{+s+iy
type_pattern{+4=2.

e Dy

on{li%sxfxedl=2}s

= op€S¥sxTyelHia
= opi{Sfextfyedis

*

¥y_start -

'S

y_processi{incluce(

-

~—

repeats read_pextiextls
ty_processidextrs fe

fe

reccessi{X <-> Yy I~

add_rulelxeY)s fails
Fit: -

seefngi{oldis
see{fF¥.
repceats readitype_hierarehyls Is
repceats rezdeTis
(loac_Tintsh(TYi(ty_procesctTYlsfaillle
fs Sgens Seatoldis fails

(¥_processi{Fin} -

iGaC_fiﬁfSﬁiFiﬂ}e fe
finist_tyress
Lload_start(Find.

‘¥_process{garb! o=~
errmegssf{*Invalid type specification®.Garbte fail,

“inish_types -

rewrite_types,
do_basic_types.
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do_cderivec_typess

remave_ruless

fatle
finish_types.

/* Rewrite decomposition of derived types */

rewrite_iypes I~
repeats reurite_a_types !«

rewrite_a_type -
or_rule{X+RES11,
and_rule{XRHSZs %
pasify(RHS2,entity,BasifHS
BasRHS = Bas&RHS21.
remove_rulef{XsRHS1}s
hidcen_orstRkHS1+RHES11}s
add_rulel{Eas«RHES1I1},
add_hidden_andsiRHS1I1:RHSZ11e I
faile

rewrite_z_tyre.

asify(ARE.:Sofarsiew? I~ !
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basifvi{Be«Sofarlslest,
pasify(heScofarslexy o=
and_rule{A«BHS s I4
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subtypeiSofareise £
basifyfisScfarshiscfar
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hidden_orstAiBshiddentsialy 1- Yy hidden_orst2.:C).
hidden_orsifshidden{ildl.

add_hidden_ands(hidden{Al#Bs¢Andsl - £y
acd_ruteiloshidden(LI&Andsts
add_hidden_ands(Bs+Andsie.

add_hidden_ands(hiddentdysAndsi -
scd_rulei{pshiddentilgAndsle.

f  Leal with andfer tree of basic Iypes */

io_basic_types I~
treeplentity.Fatt.Patil.

reepi{iypesFattePaitarg) I~
fincdalbl(RFSeor_rulet(TypesRBRESrelistl.
Lencth¢iL istsarityle
type_namei{TypesHamelq
functoriPattarg:Namesbrityls
maketvoel{TynesFatilty
ty_nmember {ListeNsHHS1) s
argfievattargsiewattargt.
subtyoe{RESIsTypelils
treepiTynelePattsticuPattargts
Taile

reepf_s_e_ls

ype_namefpiddenthlisal 1= f.



type_nenelfiaA),

ty_nmember{LA} _Jsle83,
ty_nmembar€i_[LIsXeh} I- ty_nmemberiL:N1sA3s ¥ is Ni+l.

subtype(ABE+CY - subltypellelle
iubtypel{h2B«CY 1~ s subtypefBell}.
subtypeltqshte

f* Dealing with derived tyres x/

le_derived_types -
arnd_rute{XsRHS k.
bastfyiRHSsent ity RHSIt
ty_idntersect(RHS1sFeste«
makeltypel{XeRests
fails

lo_derived_types.

cy_intersect{fgB«Res? - te ty_ intersectileRes)s ty_intersect{Bses).
y_intersect(A;Resy I- type_patterni(ieReslts !

! etrieving rules =/

yr_rule{lL#HS,RFS) - 1y calliLHES <-> RHS}: RHS = _#_.
ind_rulelLHSsRHSY I= ts callILHS <-> RHS!, EHS \= _#_.

1dd_rulel{bHS+RHSY I- sssertzi{LHS <=> RHS})s !«
emove_ruledlirSsRHSY (- refract(LHS <~> BHS!e fe
‘emove_rules I- abolishi{d-2427s

'* Infermation about itypes =/

icketypethiddeni{TrsFatt)r I~
recorded{(Tehi_patt{_J)e«Prs ecraseiPr. fail.
taketypelhidoen(T)sFatt) = fa
recoraalTehi_pattiPattle_i.
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SEOPOLICE.PL § Imverient enforcement sganow
LaWwrenos
ileecdatedd 5 hale 21
*S
£E EEFORT %7
- public must. . be ternls

mush D gSroundgsZ,

S OITHPORT %7
AR

srouncsl From BOLIND
N i
S HMODES %7
I moie must. he_ term{F:Tiq
= must. e ground{Fa Fl .
\—_)
% Check Tor term

must . pe termi{X-ldherel

i= { vwari{X}) 7 stomicix} 1
)
arrari ‘HMust be fterm (in Fwii 2t :llhereXisbreskl»
Fzil.

must.pe termion).

% Check for being ground

must bhe. . srourdisE: 0
P~ grourndiXle
o be

X, -
- <

must. pe_sroundiXdherel
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l.awrence
Updated] & Decemher 81
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A% EXFORT %/

i- rublic not. members 2
LWo.LinS 3y
rroqlem 0.
suces 2,

F¥ MODES ¥/

i— mode mot member{ts+l.
; two. in{TsTetl.

1 E Z X iz ot 2 member of 2 Set {(list)

ot member{X.L1) - |,
not.member{(XLXi 1) i~ s fz2il.

not.menber{X, L iRestl) I- not_member{X:FRest).

1

% Check fTor two ocourznoes in 2 list
twoin{Ones Two:LOne!Restl) i~ 1 memberchk{Two:Restl.

twnin(bney?woyEuiﬁeatjk - twoin{lnesTuosRest),

A Piece'nf JGJunk o show current rroblem
Froblem -
krown! rroblem{FilesFormatslist) })»
writef{ wrFroblem from file § Xw\xn\n'«sLFiled)»
writefi{FormatsListl).,

% Arithmetic
% HMote thet a3t lesst one 2rg must be bhound,

7/

succ(NsN1) - inteseriN), !» Nl is N+i.,

succ{iMsNl} - integser{(il)s 1, N is Ni-l. ' -



FE OWDSIN § Produce 2 set of 211 the non constent ssmhols in 2 term

l.ewraencs
Uedzted] 1 Jdune 81
S
F¥ EEPO 5
i~ public WHOTOsEinSd s
S IMFORT &7
i
memberoehk 2 Hilitw
mumbhers 1 from LONG {or dumnmied slswherel
consh Sl “rptahasel
F-¥
FE OHMODES %/
P
i mocde worcdsinids Fis

woardsinitesde—3s
wordsinLterni(testete~3o
aadworci{tstes—3,

% Wordsin in 2 term ~ entrwe roint

wordsin{Term: Set)
- wordesini{Term:Lleans).
Aans = Set, i safetw

% Imelenentastion using scoumulstor

wordsin{lsrSetsSet) i~ constant{Cls, 1.

|
N osrdsini{fasSoferSet)
=~ ztomici(dl:
Le
guduordiAasSofareSaetl .

wordsin{Term:Safar:Setl)
- % not stomicd{Termis
FunctoriTerme rATituls

wardsintermiarituysTermeSofarSet .,

g 2 oword ho set
% Use unificstion for ssuslity {is assume 211

[

addwordildorde:sSetsSet) i~ memberchi{dordeSetis 1.

goaduwordildordsSete fdordiSetl,
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% Traverse 2 term {risht
wordsinLtern{l:TermSofar St} a OMEB Arit

i~ i»

argiisTermedargly
wordsini{arg: Sofar St .

woardsinLtermiMd: TermSofarS5at}
- zrsiM:sTermsargls
wordsintArssSofareforel
Ml dis MAL-
wnrdainjtermiﬁi9T9rmeﬁ0re.F a@hl.
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\
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% What it mesns to be constant
4 HWe don't surect varizbles bt
# Tor szfelw. numbersl will incl:
~ % =rnog orationzls {(if sresent - obh

# numbers to Just e intesersls

constant {0}

= { wversss(0) F numberiC) 7 const{C} s
i,
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- core. imnases
srlawl HMecho Froblem Solver s tiuwnls
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disrlawi{Stris tituwnls
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Leuwrencs
Updasted: 11 lscember &1
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% Conmst things don‘t dget ricked us Dy wordsin znd thus
% don't set solved for bw marrles.

const{X? i~ ndc constanti{x}s 1.,
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4 Look under & sracific kew
# Onlw rrint kew if theres is sometning bhere
i Kew is sither Prediarite
A ar the Kew itself {es zitom or senerzl fe
# MED Allel ) will pe 2 difficult kew Lo us

looki{Predfariter i-
Ie
FunctoriKewsFredraritael»
ook {Kewd,

T kiKew)
- recordedi{legs Thing, 1.
i
rile
Pt {®{%)e tabi{lle writedew): tabhi{ild: puti{®> "3 nl:
lookZikewd.

o oo .
lookZ{Kew? N
- recordedilewsThing: )
rle

look . showi{Thingl»
fails

looksll
- current.functord_ sEewls
look{Eesl-
fzils

looksll - lookrules.

¥ lockzll into 2 file

lookslli{File:
= tellins{didl.
telli{Filel.
looksll.
tolds
tell{0ladl.
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% Look fTor

iookrules

-
*

P

lookrules{lCounterl.

lookrules.

iookrules{deMax) - H > Fawxs

lockrulesi{idsMax
I- look{Mi»
Ml dis Mt+ls
lookrulesi(iNlsHMax).

look snow{Thing?
i~ ovari{Thins i grtomici{Thin

i

tahille printi{Thinsg)s nl.

% How to dis

jook. show{Thins?

- Functor{ThingsFrneArituel»
tehi{Zyr writelFrls put{¥{%3,

look .show. sgrssi{lsfrite, Thing]

tehiZre rFub{®2%3s il

look show. srssiisMe Thins?
HE

- grgipeThinsgLastargle.

. tahifls rrintilzstarsis nl.

look show.argsi{MeArites Thing}
P prE(d:ThingArsEly
tahi{fles rrinb{Arsis Fubt{®s "3
Hi is M¥l.

ook show srgs{dlArite: Thinsg

recardadi{ruleformr ruleforn{lounterles i

ruleform counter znd 1if therse show

a2 omand rules.

% low level - maw
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