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.AFFIRI1~SUFFICIENT.JNDEX.14 

IF JLECRERTED -19-Au9-B8 11115,58- <AFFIRM>SUFFICIENT .. 14 2184. 

chan9a. to, SUFFJCIENTCO"S 

pravioul data' -14-nlr-88 1&,58,16- cAFFIR".SUFFICJENT •• 13) 

'PRETTYCO"PRINT SUFFICJENTConS) 

(RPAQa SlJFFICIENTCOMS (lFNS • SUFFICIENTFNS) 
(BLOCKS (SUFFICIENTBLOCK AllLavalnambar AllSafa Arg"ambarChack BS.fa BS.faII Bulld"laalnglHS eSe'a 

Dot Dotll ErrorHa.dlng FlndFunct'lon Flndlntarfac.Oparatlon FlndOparatlon 
FlvaSafa FourS.fa Gatlntarfacas laftHandSldasChack l1axlla' 
"1IIIng\Extr.Axlomanaaaaga N.at Partition SafaExtanalonRxloms 
SafaOutputRxioml SufficlantlyComplata (ENTRIES Suff!clantlyComplata' 
CGLOBALVRRS Axiomliit Csat C.atI E,at E,atI 10parationa Oparation, O •• t 

O .. tI TOI Ihl]) 

. 'RPADa SUFFICIENTFNS (AIILavalnambar AllSafa Arg"ambarChack BSafa BSafalI Bulldl1lsslnglHS CSaf. Dok DokII 
ErrorHaadlng FlndFunctlon FlndlntarfacaOparatlon FlndOp.ratlon Flv.Saf. 
FourSaf. GaUntarfaell LoftH.ndS IdasCh.ck "axL 1st 

(DEFINED 

"1IIIng\Extr.Axloml"all.va Nist Partition Saf.ExtanalonAxlo •• 
SafaOutputAxloMa Sufflcl,nt'yCoMplata» 

(A IItl'vrlM em brr 
(lAnnOn Catm lit) 

·'£OITFINDP 1st .tM]) 

(AIISaf ... 
(LAnOOR 'I. t ) 

(0 R.Batea· I-NOV-7814:07") 

(0 R. Batea "23-Jan-80 12: 58") 

Co 0 ( I h ... '"I1Ctlnn rctllrns True If all members of list III arc True. otherwise It returns NIL.» 

eNll .. I1EI1B 1st]) 

(A rg M em berCheck 
ILAnRDR Car9 I.t) (0 D.Bater "1-Sep-19 20:15') 

C* C·I hi. '1IIh:tlon clcttfl11lnu If All frcc vArlat-lea In srg are member. of lit.) (Calli: AIlLevelMember. 
Arr..!I.ILIl1"uC·hn;J.;) (IIACA: TOI)) 

cif InTOn a"9) 
Ihen cif (NunBERP ar9' ar (STRINGP arll) ar (GETPROP arll 'IeConatanU 

then T . 
else (AIII.cvr.lMcmbcr arll laU and (FNTYP arllhNJl) 

elsr.if arlJ:A"gumantseNIL 
then (E~lanlion .r9' 

... TOI 
else dar x in .r9lAr9umantl alwaYI (ArgMcmbcrChcck II 18tH 

·0 .... 
--(nSafr 

[LAnBOA (a~IOM orl91xlOM' (0 D. Baker "15-0ct-79 19: 45") 

Co. (1 h'" '"n,tlnn rcturn .. T If the axiom Is BSsle, a8 defined In J. v. Outtag·. thea la, otherwise. It returns 
Nil. I he' orr-um,·n. nrir,Ulom I .. ncrot"d lor the error meaaage In (he case that a theorem derived from the .xlom 
I .. III "Hllr.) (, .... c .. :Out.CICt) (Calla: Neat, BSa'ell. ErrorHcadlng» 

1 

s 

(j 
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(P~OG Clhs rhsnlistcondltion alllo.llatcondition aaf.~la!l) 
Clh ... ".loIIIILHS) 
Crh ..... 101111 RHS) 
(n.stcondltlon .. (~esl rhl < I Ol.t I CI.t» 

It 
(~r."l Ihl < ! DI.t I Cub») 

CalciolRliltcondltlon .. (BSarcll rhl rhl < I O.et I Ca.b)) 
(1.'I"., .. (nlltcondltlon or allloMIlltcondltlon» 
(if .... f.f I., 

then O:rrnrHcalling '11 10111 or I,.IC 10111) 
(printout NIL" Cl) NlltC"' CPrettyPrlnt rho T) 

") < N •• tC" , CPr.ttyPrlnt Ih. T) 
")" T "OR" T ", (2) Th.ra Oil lata .11 1011111" , , (PrlUyPr Int rhl T) 

" -.1," T • 11-.2 ••• In-.n+l ouch th.t" T " NeatC" , 
(PrenvPrlnt Ihil n 
.) c NlltCzn+l)" T» 

(RETURN uf.f la,J) 

(BSafrll 
'LAMBDA CzO zn I.t) (0 D.Baker· 7-Sep-79 20: IT) 

Ce I t hl~ '" 110: linn dt'lt'rmlm: .• "therc ulsts axioms zO .. zl.%I_ :£2 .... , In- zn.l where Neat 
1711) <Nt, .• t (711.1).) ,'IAt'S: A~lomL lilt) (CRils: Ne&t,BSa'cll» 

(PRoG (:nl) . 
cif CnEMBER zn dor II in AlClolIILI.t collect IIILHS)) 

then znl .. NIL 
('or x in AlClolRLI.t da (if zn.xILHS 

then znl"IIIRHS» 
cif (~r."t znl laU It C~C6l z8 laU 

then (RETURN n 
else (RETURN (BSafcll z8 znU» 

else (RETURN NILJ) 

(BuildMis5inglHS 
'LAnnoA (function constructor) (0 D.Bakef" 9-NOV..,78 16:26") 

(. (1 hi .• fIlIlO:U,," ""lIrt .• Ihe Itll hAnd side 01 Any axiom missing In the axlomatlzatlon for uae In error 
nlt"IIr.t~.) «(·nll .• : Rlllu, Flndlnler'nceOrerntlon) (llses: TOI)) 

CPRoG (constructortarlft Ihs p.r.1II1 fl.g) 
(con.tructorterm .. <conltructor !"etch Ar,umlnts 

6 

af cfetch Expreilion 
af detch RHS 

al (CAR (Rulli (FindInterfaceOperation constructor) 
c'lnterf.cI >J 

(eSare 

>J 
(p"ram ... detch ArIJuinantl af detch LHS af CCAR (Rul •• (FindInlcrfaceOperation function) 

c' Intlrf'cl >] 
(f ,., .. n 
'p.ram ... (for II in aid p.r.MI join cif x 

CRETURN cfunctlon ! p.r.IIII>]) .... ' 
= 

than 'If ICIJyp •• TOI and f 1'9 
thin fI.g .. NIL 

<coria true torterll> 
else <!CIAr,!>] 

'LAnGOR '.lIloM orl,,,.loM) (0 D.Bakcr "27-Sep-7914:56") 

Co 0 '1 bl~ IlInction return. T If I1lllom I. csafe •. ~a defined In J. v. auttag'. theal., otherwise, It return. 

'I 

·1 
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1'\111. I II" Mr."n,,·nl nrlr,ulnm II nct'dcd for Ih~ ~rror m~ .... ge In the CRae that a theorem derived from the axiom 
III Itt urnr.» (("1111.,: Nc:~I. Rul~l. FlndlnterfaCeO~ratlon. asafe) (Uln:Olet,Caet» 

CPROG (Ih. boo.ean thanclaula eillelaull oqualop Ba'efl., rule) 
(if alt 10 .. 1 RHS I Opal"a tOI".lrOp 

(Dol. 

then Ihl~axlo.ILHS 
bool.an.axloMIRHSIT.lt 
thane laula.,x 10MIRHSI ThanPIl"t 
ellee IluI •• ,x.IOft!IRHS.E IlaPll"t 
equalop.axloMIOparatol" 
l"ule.(Rul.1 (FindlntcrfaccOpcraLion axlolnILHSIOpor.tor) 

<' Intarfae. » 
la'.'la9.((8~arc <aqualop Ihl thanelaulo> orl,axloln) 

Bnd (8Safc caqua lop Ihl .llae laula> or I,ax 10111) 
end rrl'ic", bool"n < , Ollt , ClJab) 

It 
(~c,,' Ihl < , Olat I Clat» ar (BSafe <aqu.lop Iha boolean> orlg.xlolll) 

and (EQUAL rul.:lIRHSITypa '80010an») 
else II" fl19" (8Sarc ax 10M or 191x 10M» 

(RETURN II'O'la9J) 

(LAnDOR (axioM orlgaxloM) (. R. aatea ":Z~Jan-BO 13: 40") 

(PROG 

,. (J hl~ III 110: linn rclllrn~ T llau:lnm I~ Dnk. AI defined In J. V. OtUtng'l theall. otherwise It return I NIL. 
I he' 11r/'lIl11llll nrlr.lulnlll I~ nceded Inr Ihe: error messnge: In the CAse thAt a theorem derived from the axiom Is In 
nrnr. » Inlll .• : Alii enIMelll"er. FlndFunc:tlon. Oc:cure:nc:ea. DoUI, ErrorHeadlng» 

'.hs rhs ."a""9 plica Innarop 'r9111t nuMb,rlr9B) 
(lh .... xlolll:LHSI 
(rh .... lClolft:RHSI 
(p '.ca .. ' t'inl!t·unr.tinn IhIIRI"9UM.ntl» 
(Inna .. op .. ,FNTH 'hIIRrguIII,ntl p'"ealilaH 
(lI'a""9 .. (-(AIII.r.vd:\lr.mbr.r IhllOparator rhl) ar (FNTVP Innarop) and (ARGLIST Innarop) 

and (I)nkll Ihl rhl place») 
(if .sala' '''9 

Ihen (ErrnrHf'!adiflg axloft! orl9l1xloM) 
(printout NIL T· (1) Thara ara no occuraneel of .) 
(PrattyPrlnt IhllOpar.tor T) 
(printout NIL" In .) 
(Pr.ttyPrlnt rhl T) 
(printout NIL T "OR " T" (2) It) 

(PrattyPrlnt Innerop T) 
(printout NIL • II not. conltant, " T " 
(PrattyPrlnt rhl T) 
(printout NIL T • I f If I, of thl for. B) 
CPl"attyPrlnt IhllOp.rator T) 
ar911It.(COPY IhIIArgu~'nt.) 
(FNTH argilit place)ll.NIL 

a 1 •• ' Too"anyArguMant' 

n"",berArg!l. CF'LfNGTH (ARGL ISTlhll Opor.tor» 
(prinlout NIL I C"RPRINT (for x from 1 to nUlllb,,.ar,1 calilct I() 

NIL 'X(v 'X) It, v") 
T " 

(PRINI "v·) 
(PRINI placa) 
(prinloul NIL, "II a fraa varl.ble contalnad In" , I 

(nAPRINT (foc.x in .~FNTH IhslArgulllent, pllce)IIIArguMan,s 
"'1:ollect (Shor tan x» 

IlL ,., 'I ", "» 
(printout NIL T " and" , I 

("APR I NT dor Ie from 1 to nUMbarar,o calilct x unllss x.p l.cI) 
NIL "v· NIL ", VD) 

, ·a,.. frea variable, contaIned InB , , cnAPRINT c'ar x in .rgllst 
collect (Shorten x) 
unless CEQUAL x NIl) 

NIL 'I 'I ., au) 

8 

.-

f) 
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CRETURN a.'.fl'9') 

(Dokll 
(LAnSOR (Ihl rhl pl.ce) (e R. alta '23-Jan-80 13: 40') 

(. (Fur Ih, •• ffr, (~.) .Y.) and 'or RII.ubttrma w of rha. If w I. ofthe form f (u.ve) then thl. function 
"""fIllIIlU "'hc',hu rtr no' " I! R 'rcc varlablt In lie And all memMr. of ve are free varlabla In ye.) 
1"",1111 : Alii ~\·dMclII"~r. AIISale. ArgMemberChcck. Dakll» 

(PROG (la' •• I.g Iha.rglllt rhl.r91Ia') 
( .. 'a'lag.n 
Clhl~rglilt .. (COPY IhIIRrgumentl» 
«(FNTH Ihlarglia, pl.ce)II .. NIL) 
Clhurgillt .. cfaf y In Ihllrglill unles. CEQUAL y NILl callect \In 
(if IhIIOperator-rhsIOper.tor 

then rhurglllt .. (COPY rhllRrguments) 
(FNTH rhiargilit place)ll.NIL 
sa'.' l'g.((AIII.(!vclMcmber (FNTH rhllAr9u"enlo pllce)11 CFNTH IhslArgullent. pllce) 

11lAr9ulftenlo) 

9 

and CGETPROP CFNTH rhllArgu .. entl pl.ce)11 'laConlllnt).NIL 
.nd (far x in rhllr91 lit unless CEQUAL x NIL) alway. cArgMemberCheck x Iha.rgllaU 

( .. 'e"'.g"(I.'e".g .nd (AIISafe dar x in rhalRrgumenl1 called cif CATO" x) 
then T 

,I. (DokII Ihl x ,I.c.J 
CRETURN 1,'e'I'91) 

,-- (Errnrllrading 
~) (LRMnnl1 ("lIiorn orl90111(lorn) 

• 

(J 

(if .. ([QURL (Rernovel'a orI9.xI01ll) 
011)( i orn) 

then Iprintout NIL T -Th. followln, the ore. II In orrorW) 

(PratlyPrlnt .xlolft) 
(printout NIL T -The 1.loM fro. which It WI. derlYed 
(PrellyPrlnt orlg.xIOIll) 

• else (printout NIL T wThe followln9 'XIOM II In error W) 

(PrettyPrlnt .xlo.) 
(Helldlng 

(e D. Tbompson • 9-Mar-80 18: 31") 

·One 0' the 'oflowin9 conditions Must ba s.tls'led for tha .xIOMatlz.tlon 
'0 ba roc09nlzad to b. su'flcl.ntly co-,I., •• -J) , 

(FindFllnct ion 
tLAMRon (ellpr) (e D.B.ter '18-JAN-79 18:03") 

cil (RTOM upr) 
then 0 

elsl! 1+ (fDr II in .xpr caunt T until (LISTP III .nd CftEftBER xlOplrl'or Oplr., lonsl) 

(Fi ndl o1trrfaceOperation 
(LAMBOn (oper) (e D. Baker" 7-Sep-79 20: 19") 

,e ((ilnn Ihe ulentlc'd namt 0' an "rtratlo~ of the form orcr\TOI lbll function return. the extended name of 
the: '"rlll "rt'r\ TOI\JN fERFACf;. ) (CaUl : Shorten) (U.a: IOreratlonl» 

(for (x (ahortopar .. (Shorten oper») in IOplr,llona therei. (Shorten x) •• hortoperJ) 

10 

11 

12 

IS 
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(F i ndOpl!ra lion 
lLAnAon Cioper) (. R.aatea °I-NOV-7115:37") 

,. It ii'" II th' """ .. nclul nnm" nf th" form ol"'r\ TOI\lNTERFACE 0' an oreretlon tbls function returns the extended 
IIIIIII~ "'IIt" 'nrlll nr"r\ TOJ.) (IJ.". :. 0r"r.llon.) (CIIIII : Shorten)) 

('or 1M (.ho~tlop.r .(Sho~tln lop.~») In OpI~.tlo"O theral. (8ho~tln x) •• ho~tlop.r]) 

(FiveSa(e 
(LnnDOA (,xloM or'g,xlom) (. D.Baker °27-Sep-79 15:07") 

,e '1 h" 11111('111111 ft''''rn .• T "ulom I .. Flv"Snfe. ft .. defined In J. V. Guttag'a thea la, otberwlae It returna 
Nil, I h\ Ilrrllllltlll nr'r,ulom I .• ncedro for the error meaaage In the cue that a theorem derived from the axiom 
" 'II HI"r ) (('IIII~: 1""t'SRft', Dok» 

CPROG (Ih. boo'eAn thenelaus •• I •• elau ••• qu.lop •• f.fl.g) 
cif .xlomIRHS:Op.r.tor.lFOP 

then Ih ••• xloM:LHS 
boolo.n •• xlom,RHS:To.t 
Ih.nel.u •••• MloMIRHSITh.nP.rt 
.1 •• el.u •••• xloMIRHS'EI •• P.rt 
.qu.lop •• xlom,Op.r.tor 
•• f.fl.g.c(Fivr.Sarc <oqu.lop Ih. thonel.u •• > orlg.MloM) 

.nd CYiveSarc <.qu.lop Ih. ol •• el.us.> orlgaxloM) 
else ut.flag .. (Dok 'XIOM orlg.xlom)) 

(RETURN •• f.fl.g) 

14 

15 

; (FourSafe 
(LAnDOn (axioM or'gaxlom) (. D. B.ker °27-Sep-79 15: 11°) 

,e e ( 'hh 11111\'11011 rUllrn .• T If A~lom III FourS .. fe. .. d"flned In J. V. Guttng"s theala, otherwise It returns 
:-.; II ' , I h\' Ilfj~IIIII\I" nrlr,n:\lnan III nt't'dt'd for the error messnge In the cue tbat a tbeorem derived from the axiom 
I. III (nnr. Ie' I •• ",: ('11(1. o..el) (CAllI: Nell. CSofe, FourSafe. Rules. Flndlnterfaceoperatlon,» 

" 

(PRDG (Ihs boollan thlnel.us. 11 •• cl.u.o .qu.lop •• f.fl., ~ule) 
(if .xiom:RHSIOp.r.tor.l~ap 

then Ihs ... xioMILHS 
bool •• n ... xIOMIRHS,T •• t 
th.nel.u.o~.xloMIRHSITh.nP.rt 
el •• cl,us."'KloM:RHS,EI •• P.rt 
.qu.lop •• xlom,Opar.tor 
rul.~ (Ru II. (.'in,lIntcrraccOpcration .MloaILHSI Dpo~.tor) 

<'Int.rf.e. » 
•• fofl.g.«(FourSarc <oqu.lop Ihl thanel,ula> Orlt.MloM) 

and (."ourSarr. <.qu. lop Ih. ollOe l,ul8>O~ I,.IC 10M) 

,nd ((Nc"t boolo.n < I OlOt I C.ob) 
It 
(NeAL Ihl < , O.ot I C.ot» ar (FourS.re cequ.lop Ihl boole.n> orl,.xlOM) 

.nd (EaUAL rul.,lIRHSITypo '800100n») 
else .. f.fl.g~(CSarC 'Mloll orlg.Mlolln 

(RETURN .a'efl'gl) 

(Celln'l'rfaces 
(LR"Ron (AxlomLI.t) 

• -
(. D. Baker °U-Nov-79 11:01") 

(e (' hl.\ 1'"l('lInll 8 .... 1r,1I .• a "alut' to 0rt:ra"on .. wllieh II a lilt of the oreratlona of tbe TOI that ahould be 
~r"'lflul In Ihe 8.,I"1II1I117111Inll. Melli""'" of 0l"'rallonl have tbe form name\TOL 10perations hal the aeme 
IIIU""U,., ""I they lUI: of the form name\TOI\INTEIlFACE.) (acta: oreratlons, IOperatlona» 

1& 

C) 

() 
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(PROG (Ops lOps d.fin.sAndSchem.s d.'ln.sAndSch .... Ops axlo.ops) 
(Op.r.llon •• CFunctlon. TOI)) 
(IOperallon •• (Functlon. TOI T») 
(Op •• (COPY Oper.tlon.)) 
(IOp •• CCOPY 10per.tlon.) 
('or x on Op. do (xll.(Shorton xll») 
('or x on lOp. do (xll.(Short.n Xll»)) 
(Op •• (INTERSECTION Op. lOp.») 
('or x in Op.r.t lona do (if .. (nEnBER (Shorten d 

Opal 
than Oper.tlona.CREROVE x Operatlona») 

(III An oreratlon that Is specified via a 
Define or a Scbema command doea not belong In 
Oreratlona. ) 

(d.fi.n •• AndSch.mas.cfor x in Op.r.tlon. join (Rulli x c'da'n. 'sch.m. »» 
(d., I nasAndSchemasOp •• cfor x in d.flnesAndSchlmli collect ICILHSIOper.tor» 
(a.iomOp •• c'or x in AxlomLlal join cXILHSIDper.lor (for y In ICILHSIArgument. 

taln elf (LlSTP y) 
then YIOper.tor» 

>)) 
(a.lomOp •• CINTERSECTION 'xlomOps IxlamOpa)) 
(de'lne.AndSchemaIOpa.(LDIFFERENCE d.'lneaAndSchem •• Opa (INTERSECTION ,1C10Map. d.'ln •• AndSch.m •• Op.' 

» 
(Oper.llons.(LDIFFERENCE Operilion. d.'ln •• AndSch .... Dp.» 
lOpl. (COpy dor x In Oper.11 Dna collect (Shor I.n IC) 
(Op •• (INTERSECTION OPI 10pl) 
('or x in Operallonl do (if ",(nEnBER 'Shorlen d 

Op.) 
then Oper.llon •• (REnDVE IC Opor.tlon.») 

('or x in 10perat Ion. do (if -,nEnBER (Shorten x) 
Op.) 

then 10per.tlon •• CREftDVE IC IOp.~.tlon.J) 

.17 

"- (Left II a ndS id(!~Check 
ILnrlRnn NIL Clio R.Batea "14-[)ec-79 14:43") 

() 

(PROG C".lomlhl MII.inglh. exl.nllonl oulpull .pecl.I'nl zp.r.lftl ,hall.t) 

C. I I hh 11I1I~tllllI '·\'rl/le .• Ihl1l rodl oUIrUI function comroaed with each conatructor. and eacb extension 
II~"\'II"" \·"mr" .• ul with C:.ICII c"n~lrll('lor Is Ihe left hnnd side of an axiom. It elsa allows as left band aldea 
"\" 1I~lnll hlllo:lIlllI.' lint c"mrn .• ed with constructors.) (llaes: AxlomL·lai. TOI. Cael. Eset, Oset) 
C( '1IIh: "'l1llinr.. l'\IIJI"lnr.\F"trIlA.'lnmJlMeasllr,e. Functions. Rules. FlndlnierfRecOreraUon BulldMlsslnsLHS» 

Cax I 0111 Ihs. cfar x in All 10mL 1st collect ICILHS)) (. Build lists oftbe compositions,) 
'e.tenslona.cfor x in E.lt join dar y In Caot collect CIC V»~)) 
Coulputa.cfar x in 0 .. 1 join dar y in e •• t collect CII Y»» 

(0 Determine If each extension function Is 
composed with eacb constructor function) 

l'or x in Ixlen.lon. do dar Z in IlClo.lh. do cif xlOparalorazlOperllor 
and ('ar y in Z thereis YIOperator-IIIArgl 

or y_xIArg!) 
then IlIlo.lh •• (REnOVE Z IXIOMlh.) 

IlIten.lon •• (REnOVE IC elltln.lona) 
(. Determine If each output function la 
comrosed wltb eacb constructor function) 

l'ar x in outputs do dar Z in .xlolllhs do 'if xlOplrator_zlOplrltor . 
and (for y in z therais YIOplrator-ICIArgl 

Dr Y_ICIArgU 

.. .. then axlolftlh •• (REnOVE z Ixlo.lh.) 
output •• CREnOVE IC outputl) 

,. In ... tI"e cue ... the cnnstruclo"wlll not he Ihl' first ugument of the output or extension function, 
C'h(,\:k 'fir Iht~ cue.) 

"ar II in c I outputl I Ixt.n.lon.> da Clh.III,.cfar II In AICIomLl.t collect y,LHS 
vvhen vaLHSIOplr.tor-ICIOplrltor 

and dar z in y,LHS 
thereis zIOperltor-x.Argl 
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liar I in '1IIOMlhl da eif 

(IPICI.lf".~NIL) 

(If CFLENGTH I hi I III t) 
•• 0 
then eif C"EnBER .10pI,..tO,. ban 

then IlItln.lon.~(REnOVE x I.tlnllonl) 
,lie output.~(REnOVE x output.] 

CnE"BER IIOPI".IO,. D.lt) and efar (v Cfunctlonl .CFunatlonl TDl») 
In I:IARGS 
.lwaYI .cnEnBER YIDpI,..tO,. funot Ion.» 

then '1IIOMlhl~CREnoVE 1 'xIOMlha) 
dar x in output. da elf .IOpa".tor.zIOpl,..tO,. 

than output •• CRE"OVE • output.] 

e'ar Z in .x 10Mlh. da IIP.r.lIIl.detch Arvu",.ntll 
al ('etch LHS af CCAR CRul1i CFindlnLerfaceOperation ZIDpI,..to,.' 

<'lntl,,'.cI >1 
eif dar y In Ip .... 1II1 always YIA"CJ2",.TOU 

then '1IIOllllhl .. CRE"OVE 1 '1IIOMlh., 
Ip.cl.lfn ... < I Ip.cl.lfna II0pa,..to,.») 

C.lillinglhl .. (far I in < , IlIt.nllonl , output.> collect cBuildMilSingLHS ZIOp.r.tor IIArgll 
unless ZIOp .... to .. MEMB .p.cllllfnl» 

(;\fill:lI:inn\l':xtraAlinm~~Cl~~age Mllllnvlhi NIL) 
(RETURN 1II1111nglhl.NILJ' 

(MaxLht 
lLRnDOR (Ial) (. D.D.ker °1l-Sep-7917:32°) 

I •• ( I IIh 11I1I('lIlln rClurll~ Ille ml:\lmuRI 01 the number. In lat.» 

(APPLY (FUNCTION I"AX) 
I.U) 

(M i~\ing\ExtraA" iOl1lsMessage 
,LRnRon (Miss inglhs axt ... lhs) (. D.D.ker °U-Nov-79 18:0.5°) 

'(if 1II1I'linCJlhl 
then (printout NIL T -E.ch of tha following Ihould ba • I.ft h.nd Iida of .n .xlo., but II not- T) 

(for II in IIIls.'nglhs do (' .. atty, .. int x») 
Cif avt ... lhl . 

(Nl'~1 

then (printout NIL T -E.ch of tha following la en axca.1 axlo.- T) 
"or x in Ixtr.lh. da dar y in A.loMLI.t da Cif VILHSsx 

then (p,.,ttV',.'"t VI) 

ILR"ROA laMp •• t) 

c- -II "" '"lIclilln retttrnA the mulmum level 01 natlng In '''P of member. of aet.) (CaUa.: Ma"Llat,Nat» 

eil CNlISTP aMp) 
then (if a"p MEMB .. t 

then 1 
else 0) 

elsr.if aMptOpe,.ator -nEnB .at 
then (if .xprArgu .... nl. :: 

then (~laxl.i"L dar lI)n a.p.A"vulll8nt. collect (NolL. lin)) 
else 0) -

I!lseif aMp:A"gu",ent. 
then h(:\laxl.i~t "ar x In IlIplArguMnta callect cNelL x IIU)) 

.ISll U) 
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«ArrIRH~surrICIENT,INDEX,14 

(ParWlon 
'LRMAoA CIOpe~atlonl) 

CPROG C~o~l,n.me xorl,n.me) 
(. D. Thompson' 5-Feb-80 19:06') 

c. I J hi. IIII1L'Unn rnrllllnn~ the mem"cra of IOrerationa Into ~ aubsets: Oaetl (Output Functlona), Caetl 
f( ''''''I'"L'I''r Fllncllnn~). E~ctl (Elilteniion Functlonl).) (Ulea: TOI, AlillomLlat) (CaUl: Shorten, Rulea) 
CI 'rel,ne .• : C·~C".E,cIJ.ORctl)) 

CCset I-NILl 
CElell-NILl 
COlell-NILl 
Cfar x in 10per.tlon. da clf CRul •• x e'lnt.rf.c. »llIRHSITyp •• TOI 

lhen xo~19nlm.-CSho~t.n x) 
cfar ~ in AxlomLllt do yorI9nl.e.eShorten YILHSIOp.rltor) 

unlil yorI9n, ••• xorI9nl •• ) 
eif yo~ I,nlm •• xor l,n'.11 

Ihen Eaotl. ex , E •• tl> 
elle c •• n. ex , C •• t b) 

else O •• tl. ex , DOlt I») 
CArnRMHAPRINT -Thl con.tructo~. arl- dar x in c,.n callect eShortln x)) 

T T) 
CArnRI111RPRINT -Th. Ixtlnllon functlonl 11"- dar x In EIIU callect CShortln x)) 

T T) 
CArnRI111APRINT -Thl output functlonl 1"'- dar II in o.,U talllc' (Sho"t,n x)) 

T TJ) 

(SafrExtrnslonAxioms 
[LRMBon fE terml) (. R. Batea '14-Dec-79 14: 42') 

c. r I hi.' h,nL'lInn rC:"lrn~ T II All R"lom~ whORe left hand aldel are membera of Eterma are FlveSafe.) 
c(" .. lh AIIS,,'e. J:"·'SlIlc) (!JAt.t: Alillomll~I. E~c:t)) 

cAlls.,rr. dar I( in AxlolllLllt callect cif xILHSIOp.~ator MEMB Ell' 
then (FiveS.fe x III 

.. 
o· 

(SafrOu Iput A X iOl11s 
CLRI'IBOn COteI'm.) 

,lie TJ) 

(. R. Batea '23-Jan-1O 12: 58') 

C. C1 hi .• IIIII("lInll rCl\lrll~ T If 1111 ulom~ whl)~e left hAnd aldea are membera of Oterma are FourSale.) 
.fll.",·.,: nul. TOJ. AlIIl"mUII!) Call~: FourSn'c:. AIISnf.:. AIILevelMember) 

C 1\1 ISafr. ffar I( in Ax lomL 1st call1!cl (if xILHSIOp.~.tor MEMB O,.t 

(Sufficil'nflyComplete 
(LArIson no I) 

, 
• 

then cif CAIIS.fe (far y in xILHSIArgu .. nt. 
called cif (ATO" y) 

elll! n) 

then y -"E"B (Functions TOIl 
then .cAllLevelMember xILHS,Oper.tor xIRHS) 

elsl! (FourS.fe I( x» 

(e D. Baker "12-Nov-79 13: 32') 

,. , J hi .• III tht' fllnellnn wltl("h dt'Icrmlnc.!l If the nlillOlnAlizalion of TOlla aufflclently complete. 
..... , 1\ ddllllUnn 01 !lu/lleltnt cc,mrlt'tcnclI. ate J. V. oUIIAg'a thcala) (Calla: Axioms, Functions. Shorten, 
I·nrllll,,". r-Indlll"',nllon, l.efllfAndSldcIIChcd:. sal,OutputAllloma, SafeEliltenalonAxloma» 

(PROG ·CC •• t Cs.tl E.e' E.etl O.,t O •• tl OkToContlnu. Oplrltlonl 10p,rltlons AxlolLlst) 
·(prinIDut NIL T -Th, tvpe of In,.r •• t 1,- • TOI -,. T T) 
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cA~F' 1,".IbSU~F'I~ IE~T ,INDEX.l6 

) 

COt 'oContlnue. (if (Ax 101111 TOU.NIL 
then NIL 

,II, Tt t 
cif o. ToCont Inue 

then 

,- jl~'''n' "" ... ·LIIlr. 'or Iulllrll'ni comrlC'll'nl'lI. lome In'ormal/on about the type of Intereat, TOL muat be 
rlll'lU'ul. CtJ'<'rRllroll' will "" " 1111 of the funcllonl defined for TOI, tach element of Operatlona will be of 
.,,, '''rill IIRllI\'\ H»I. Inrtr"'lon~ "'III allo be: I lIat of the functlona denned for TOI; each element will be of 
IIlllllfllllllllllt\1f11\IN1F.RFACE.) 

C- • T hl' f"'''lInn OC'tlnlcr'RCl'1 Itt 0r"rluonl Ind lorer.tlona.) 

CCr.t)nlf!rracr.1 AxlollllilU 

C- I'IHIIII"" Ih,· '""cllron,, n' 101 Into dl"jolnt auba"ts of conatructor. elltenslon. and output functlona, 
C'.\\II. 1"\11, ,,"et 0",,1 r""~"'"\'ely, The funcllon Plrtltlon aets CSetl. Eaetland OSetl) 

cPartition 10p .... t Ions) 

c. !itrlr Ihe \IN T FRFAC·F. off flf C'Rch of th" ell'ml'ntl In Caetl, EletL Ind Oletl to get Cael, Eaet, and Olet.) 

c .. t.clor x in c •• tI collect (FindOpcration xn 
Eaet.rlar x in E .. tI collect (FindOpcration x» 
o .. t .. clar x in o .. tI collect rFindOpcration xn 

OkToCont Inue .. d.chHandSidc"Chcck) 

(il Ok ToCont inul 
then Ok ToCon t I nUl. (SaC cOu t.pu LAxioms) ) 

Cil OkToCont Inu. 
then Ok ToContlnu •• (SafcExtcn&ionAxiomln 

(if Ok ToConl Inul 

(. Determine If an neceaaary axioms are 
present by cbecklng tbe left band sIde of 
eacb axiom.) 

(. Determine II eacb axiom II constructed In 
luch a way tbat the axlomatlzaton II 
lufflclently co~plete.) 

then (printout NIL T '-Thla .x I olilati zatl on II .uff Ic Ilntly cOlllplate.· T) 
else (printout NIL T T 

-The ayale", cannot dlllrllllnl If thla .XIOM.tlz.tlon II sufficiently compllt •• -
T) • 

else (printout NIL -Thlr, la no .xloMatlz.tlon fo .. typ." • TOI -,- T» 
(RETURN OkToContlnu.J) 

10ECLARE: DONTEVRL£LOAO DOEVALeCOnPILE DONTCOPY 
CBLOCII surrlCIENTBlOCK AIILlv.lnlmblr AIIS.f. Argne"'blrCh.ck BS.fl BSaf111 Bulldnll.lngLHS CSafe Dok Dokll 

ErrorHeAding rindrunctlon ~lndlntlrf.ceOplratlon FlndOpor.tlon ~lveSafe FourS.fe GetInterf.cIs 
LefIHAndSidl.Ch.ck na.Lill nlaalng\Extr.Axlo"'lnlls'gl Noat 'a .. lltlon SaflExtlnslonAxloMI 
Saf.OutpulRxioms SufflclentlyCo"'plltl (ENTRIES Sufflcl.ntlyCompilt.) 
CGLOBALVARS RxiomLI.1 CSlt Caltl Ealt Ealll 10p .... tlo". Op.r.tlon. Oalt Oaltl TOI Iha» 

J 
cDECLnR[: DONTCOPY 

CrlLCHnp CHIL Cl14828512 (AIILIV.lnl",blr 116' • 132') CAIISa'. 1324 • 1588) (Argnl",blrCh,ck 1592 • 2311) ( 
BS4'o ~315 • 3611) (8Sa'lll 3615 • 4363) C8ulldnla.lngLMS 4367 • 5482) CCSafl5486 • 6779) COok 8783 • 9263) ( 
Oo.U 9~67 • 1071:) (ErrorMlad Ing 1'716 , 11385) CF IndFunction 11389 • 11694) CF Indlntlrt.c.Oplration 11898 • 
1~16S) rrindOperallon 12169 • 12628) (FlvISafl 12632 • 13558) C~ou .. S.f. 13562 • 14888) (Getlntlrf.c.s 14884 , 
17397) (LlftH.ndSidesChlck 17481 • 21384) ,naxLlat 21388 • 21568) C"I .. lnV\Ext .. aAxloManlaSlgl 21572 , 22183) ( 
Nftst :~187 • 22913) (P.rtltlon 22817 , 24286) CSaf.Ext,nllonAxiom. 24218 • 24781) CS.flOutputAxloMI 24785 , 
:5558) (Suff ,CI'''I ""Colllpilt. 25562 • 28S't»)))) .. 
STOP , 

._' '- ,---,"~~~---

n 
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