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(FILECRERTED "19-Rug-80 14115:508" CAFFIRM>SUFFICIENT..14 28040
changes tor SUFFICIENTCOMS an

previous date: "14-Har-80 15158:16" <RFFIRM>SUFFICIENT..13)

(PRETTYCONPRINT SUFFICIENTCONS)

(kpr00 SUFFICIENTCOMS ((FNS o SUFFICIENTFNS)
(BLOCKS (SUFFICIENTBLOCK RiliLeveifember RlliSafe ArgHemberCheck BSafe BSatell BuildNissingLHS CSate
Dok DokIl ErrorHeading FindFunction FindInterfaceOperation FindOperation
FiveSate FourSafe Gotlnterfaces LoftHandSidesCheck MaxList
MHissing\ExtrafAxiomsfessage Nast Partition SafeExtensionfAxioms
SateOutputRxioms SufficientiyComplete (ENTRIES SufficientiyCompiete)
(GLOBALVARS AxiomList Cset Czetl Eset Eset]l IOperations Operations Oset
Osetl TOI 1hs))

~ (RPAOQ SUFF!C!ENTFNS (R1iLeve!Member RIISafe ArgHamberCheck BSafe BSafell BulldMissingLHS CSate Dok Dok1I
ErrorHeading FindFunction FindInterfaceOperation FindOperation FiveSate
FourSafe GetInterfaces LoftHandSidesCheck HaxList
Hissing\ExtraRxiomsHessage Nost Partition SafeExtensionRxiomrs
SatelOutputRxioms SufficientiyComplete))
(DEF INEQ

(Alll.evelMember
(LANRDA (atm Ist) (¢ R.Bates * 8-NOV-78 14:07")
(EDITFINDP ist atm))

_ , .
(AliSafe , ./
(LANBDR (ist) (= R.Bates "23-Jan-80 12:58") .

(e o (1 his function returns True if all members of list Ist are True, otherwise it returns NIL.))

(NIL ~NEMB Igt))

(ArgMemberCheck
(LAMRDR (arg 181 (o D.Baker * 7-Sep=79 20:15")

(e (1his function determines if all free variables in arg are members of 1st.) (Calls : AllLevelMember,
ArpMumberCheek) (Hses : TOL))

til (nTon arq)
then cif muneenp arg) or (STRINGP arg) or (GETPROP arg °IsConatant)

then
else (Alll.vvolMember arg Ist) and (FNTYP arg)sNIL)
elseif arg:RrgumentssNIL
then (Extension arg)
~sT01
else (for x in arg:Arquments always (ArgMcmbcr(‘hcck x Ist))

(BSafe P

(LANBOR (axiom origaxiom) (» D.Baker “15-Oct-79 19:457)

/

(e o (This function returns T if the axiom s BSafe, as defined in J. V. Guttag's thesis, otherwise, it returns
NI, The argument origaxiom is needed for the error message in the case that a theorem derived from the axiom -
I8 in crror) (Vaes: Osct.Csct) (Calls : Nest, BSafell, ErrorHeading))
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(PROG (1hs rhs nestcondition axiomlistcondition safefiag)

(BSafell

Cihgeaxiom:LHS)
(rhseaxiomRHS) -
(nolncondulon—((Ncsl rhs < | Oset | Caat>)
]
(Nest ths < ! Osot | Csot>)))
taxiomlistcondition-(BSafcll rhs rhs < | Oset | Csat>))
(safeflage(nestcondition or axiomlistcondition))
Gif ~safellag
then (K rrorHcachng axiom origaxiom)
(printout NIL * (1) Nest(" # (PrettyPrint phs T)
") < Nest(" & (ProttyPrint Ihs T)
“)" 7T "OR" T " (2) Thero oxists axioms" , # (PrettyPrint rhs T)
" ag}," V7" 24822 ... 2ne2znsi guch that" T " Nest(" &
(PrettyPrint ths T)
") < Nest(znel)® T))
(RETURN safeflag)) :

(LAHRDR (20 zn Ist) . (e D.Baker * 7-Sep~79 20:17")

(* (1 his function determines If there exists axioms 20 21,218 22,..., 2N= 2nel where Neat
(70) (Nest (7nel).) (Vaes : AxiomL Iat) (Calls : Nest, BSafell))

(PROG (znl)

Gif (MEMBER zn tfor x in AxiomList collect xiLHS))
then 2nleNIL
tlor x in AxionList do Gf znax:LHS
then znlexsRHS))
tif (Nest znl 180) It (Nest z8 ist)
then (RETURN T)
else (RETURN (BSafcll z8 zn)))
else (RETURN NIL))

(BuildMissingLHS
(LANRDR (function constructor) . (e D.Baker * 9-NOV=78 16:26")

(* (This function builds the Ieft hand side of any axiom missing in the axiomatization for use ln error
messinpes. ) (Calls : Rules, FindinterfaceOperation) (Uses : TOI))

(PROG (constructortarm Ihs params flag)

(CSafe

s
(RETURN <function | params>)) =

(constructorterm- <constructor |[{etch Arguments
of (letch Expression
of fetch RHS
of (CAR (Rulas (FdenterfaceOperatlon constructor)
<'interface >}
>)
tparams« (fetch ﬂrgumonu of dfetch LHs of (CAR (Rules (FindInterfaceOperation function)
<'interface >)
(f1ageT)
{params«(for x in old params join Cif x ’
than (if x:Type=T01 and f1ag
then tlageNIL
: <constructortern>
' else <xifrgl>)

z

(LAMBDA (axiom origaxiom) - (o D.Baker “27-Sep-79 14:567)

(e e (This function returns T If axiom I3 CSafe. as defined in J. V. Guttag's thesls, otherwiae, it returna
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(PROG

(Dok
{LAMBDR

(PROG

NIl The arpument nripaxiom is necded for the error measage in the case that a theorem derived from the axiom
I8 in crror ) (Calls : Nest, Rules. FindinterfaceOperation, BSafe) (Uges: Oset, Caet))

(1hs boolean thenclause elseclause oqualop safeflag rule)
(if axiom:RHS:OperatorsIFOP
then thseaxiomiLHS
boolean«axiomiRHS: Tes t
thenc |suse~ax iomiRHS: ThenPart
elgsoclause~axiomiRHS:EIsePart
oqualopeaxiom:Oporator
rulo~(Rules (FindInterfaccOperation exiom:LHS:Operator)
<'interface >)
safoflage((BSafc <equalop Ihs thenclauso> origexiom)
and (BSafe <equalop Ihs eiseclause> origaxiom)
and (I(Ncst boolean < | Oset | Czet>) [
]
(Nest ths < | Oset ! Cset>) or (BSafe <equalop Ihs boolean> origaxiom)
and (EQUAL rule:1:RHS:Type 'Boolaan)))
else satotlag-(RSafe axiom origaxiom))
(RETURN safeflag))

(axiom origaxiom) (e R.Bates “23-Jan-80 13:40%) \

(e (This function rcturns T if axiom Is Dok, as defined in J. V. Guttag's thesis, otherwise it returns NIL.
1 he arpument oripaxiom Is neceded for the crror message in the case that a theorem derived from the axiom i3 in

crror. ) (Calls : AL evelMcember, FindFunction, Occurcnces, Dokll, ErrorHeading))

(Ihs rhs sateflag place innerop arglist numberargs)
Cihgeaxiom:LHS) ~<
(rhs«axiom: RHS) . ()
(place-(FindFunction 1hs:Rrguments)) i
Cinneropes (FNTH Ihs:Rrguments place):l:l)
(ululaq-(-(Alll.evclglcmbcr Ihs:0perator rhs) OF (FNTYP innerop) and (RRGLIST innerop)
11~z TooManyRrguments
and (Dokll ins rhg place)))
tif «satefiag
then (FrrorHeading axiom origaxiom
(printout NIL T * (1) There are no occurences of *)
(PrettyPrint ths:Operator T)
(printout NIL " in ™
(PrattyPrint rhg T)
(prinfout NIL T "OR " T * (20 *)
(PrattyPrint inngrop T)
(printout NIL " is not o constant, " T " and for svery subterm w of *)
(ProttyPrint rhg T)
(prinfout NIL T " it uwis of the form *)
(PrattyPrint Ihg:Operator T)
argliste(COPY Ihs:Rrguments)
(FNTH arglist place):leNIL
numbarargse(FLENGTH (RRGLIST Ihg:Oporator))
(printout NIL & (PRPRINT (for x from 1 to numberargs collect x)
NIL "Z(v ") ", V")
T" then" ,)
(PRINL "v™)
(PRIN1 place)
(prinfout NIL , "is a free variable containod In" , &
(MAPRINT (far, x in (FNTH Ihsifrguments place)sitRrguments
“collect (Shorten x))
NILEE ", "))
(printout NIL T " and" , #
(MRPRINT (for x from 1 to numberargs collect x unless xsplace) {
NIL *"v" NIL ", V™) -
, "are free variables contained In® , & (MRPRINT (for x in arglist
collect (Shorten x) —
unless (EQUAL x NIL))
NIL L °) ", "))

S
9
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(RETURN safeflag))

— (Dokll

(LAMBDAR (1hs rhs place) (» R.Bates "23-Jan-80 13: 40%)

(e (For Ihse ( (g (xo) ,ve) and for all subterms w of rhs, If w is of the form { (u,ve) then this function
determines whether or not u s a (ree variable in xe and all membera of ve are free variables in ys.)
(Calls . Al evelMomber, AllSafe. ArgMemberCheck, Dokll))

(PROG (safeflag lhsarglist rhsarglist)
(satefiageT)
(Ihsarg!liste(COPY IhstRrguments))
C(FNTH ihsarglist place)s]eNIL)
(1hsargliste(for y in Ihsarglist unless (EQUAL y NIL) collect y))
tif 1hs:0peratorarhsiOperator
then rhsargliste(COPY rhsiArguments)
(FNTH rhgarglist place):sleNIL '
safottage((Alll,evelMember (FNTH rhsiRrgumsnts place):l (FNTH Ihs:Rrguments place)
t1tRrguments)
and (GETPROP (FNTH rhsifrguments place):l *lsConstant)sNIL
and tfor x in rhsarglist unless (EQUAL x NIL) always (ArgMemberCheck x ihsarglist)
(saleflage(satefiag and (AllSafe (for x in rhaiArguments collect (if (ATOM x)

then 7
else (DokII ths x place)
(RETURN safefiagl)

10

— (Errorlicading

)

[LAMRDR (axiom or igaxiom) (¢ D. Thompson * 9-Mar-80 18: 31°)

(it ~(EQUAL (Ramovelts origaxiem)
axiom)
then (printout NIL T "The follouing theorem is in error®)
(ProttyPrint axiom)
(printout NIL T "The axiom (rom which It was derived follous")
(PrettyPrint origaxiom)

¢ else (printout NIL T "The following axiom is in error®)

(PrettyPrint axiom))
(Heading

“"One of the following conditions must be satisfied for the axiomatization
to be rocognized to be sufficiently complete.”])

11

(FindFunction

(LAMRDA (expr) (» D.Baker "18-JAN-79 18:03")

Gl (ATON oxpr)
then 0
else 1+¢for x in expr count T until (LISTP x) and (MEHBER x:Operator Operationsl)

12

(FindInterfaceOperation

(LRNBDA (oper) (» D.Baker = 7-Sep-79 20:19")

(e (Gilven the extended name of an bfvcrmloﬁ of the form oper\TOI thia function returns the extended name of
the torm ope\TONINTERFACE )(Calls : Shorten) (Uses : 10perations))

tlor (x (shortopor «(Shorten oper))) in 10perations thereis (Shorten x)sshortoper))

13
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(FindOperation .
(LANADA Cioper) (» R.Bates " 8-NOV=-78 15:37%)
(e tGiiven the extended name of the form oper\TONINTERFACE of an operation this function returna the extended / >
name ol the lorm oper\TOL) (1Jacs : Operationa) (Calla : Shorten)) i
-’

tlor (x (shortioper «(Shorten ioper))) in Operations therals (Shorten x)eshortioper))

14

(FiveSafe
(LANRDA (axiom origaxiom) (» D.Baker "27-Sep-79 15:07")

(e (Thiv tuncrion revurns T if axiom Is FiveSafe, as defined in J. V. Guttag’s thesis, otherwise it returns
NI Ihe arpument origaxiom is needed for the error message in the case that a theorem derived from the axiom
Is i eror ) (Calls @ FiveSale, Dok))

(PROG (Ihs boolean thenclause elseclause equalop safeflag)
(if axiom:RHS:0peratorslFOP
then Ihseaxiom:LHS
boolean~axiom:RHS: Test
thenc lause«~ax iom: RHS: ThenPar t
olseclause~axiom:RHS:E IsoPart
equalopeaxiom:Operator
:a'QOIQQs((Fichafc <equalop Ihs thonclause> origaxiom)
and (FiveSafc <oqualop Ihs elseclause> origaxiom))
elsc satatiage(Dok axiom origaxiom)
(RETURN safetlag))

. .
" 15
(FourSafe (3
[LANRDA (axiom origaxiom) (e D.Baker "27-Sep-79 15:11")
(e o (This function rcturns T If axiom is FourSafe, as defined in J. V. Guttag's thesis, otherwise It returns ~
NU . Phe arpument origaxiom is nceded for the error message in the case that a theorem derived from the axiom
1840 crror. ) (T1scs: Csct. Osct) (Calla : Nest, CSafe, FourSafe, Rules, FindInterfaceOperation,))
(PROG (Ihs boolaan thenclause olseclause equalop safeflag rule)
(if axiom:RHS:0perator=1FOP
then IhseaxiomsLHS
boolaan«axiomiRHS: Test
thenc laugsa«-axiom: RHS: ThenPar t
elseclauge~axiom:RHS:E IsePart
equalopeaxiom:Oparator
rule-(Rules (FindInterfaceOperation axiom:LHS:0perator)
<'interface >»)
safeflag-((FourSafc <equalop Ihs thenclauso> origaxiom)
and (FourSafe <equalop Ihs elseciause> origaxiom)
and (l(Ncst boolean < ! Osst ! Czot»)
]
(Nest ths < | Oset | Cset>) ar (FourSafe <squalop Ihs boolean> origaxiom)
and (EQUAL rule:l1:RHS:1Type *Boolean)))
else satefiag(CSafe axiom origaxiom)
(RETURN safetfliag))
16
~. .
(Getlnterfaces .
(LANRDA (AxiomList) (» D.Baker "11-Nov-79 18:01") (/—\
N/

(e (This functinn assigns a valuc to Operations which is a 1iat of the operations of the TO1 that should be
specificd in the axiomatization. Mcmbers of Operations have the form name\TOL IOperations has the same _
mumbers, but they arc of the form name\TONINTERFACE.) (sets: Operations, 10perations)) —
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(PROG (Ops 10ps definesRAndSchemas definesAndSchermasOps axiomlps)

(Operationse«(Functions T0I))
(I0perations~(Functions T01 T))
(Ops~(COPY Operations))
(10ps+(COPY 10perations))
tfor x on Ops do (x:le«(Shorten x:11)))
(for x on 10ps do (x:1e(Shorten x11)))
(Ops«(INTERSECTION Ops 10ps))
tfor x in Operations do (if ~(MEMBER (Shorton )
Ops)
than Oporations«(REHOVE x Operations)))
(» An operation that is apecified via a
Define or a Schema command does not belong in
Operations.) .
(definesAndSchemas«(for x in Operations join (Rules x <’dein. 'schema >)))
(de ! inesAndSchemasOps«(for x in definesAndSchemas collect x1LHS:Oporator))
(axiomOps«(for x in AxionList join <xiLHS:O0perater (for y in x:LHS:Arguments
join Gf (LISTP )
then y:Operator))
»))
(axiomOpse~ (INTERSECTION axiomOps axiomOps))
(definesAndSchemasDps«(LDIFFERENCE definesAndSchemasOps (INTERSECTION axiowOps dot insaRndSchemasOps)
: 1))
(Operations«~(LDIFFERENCE Oporations definesRndSchemasOpa))
{0ps~(COPY (for x in Operations collect (Shorten x)
(Ops~ (INTERSECTION Ops 10ps))
tfor x in Operations do (if ~(HEMBER (Shorten i)
Ops)
then Operations«(RENOVE x Oporations)))
tfor x in 10perations do (if ~(HMEMBER (Shortan x)
Ops)
then 10perationgs(REMOVE x l0perationsl)

3y

eftitandSidesCheck
[LANADA NIL (* R.Bates "14=Dec~79 14:43")
(PROG (axiomlhs missinglhs extensions outputs specialins zparams Ilhs!ist)

(e (1 his function verifics that each output function composed with each constructor, and each extension
function composed with each constructor Is the left hand aide of an axiom. It also allows as left hand aides
cxtension functions not composcd with constructors.) (Uses : Axioml.lst, TOI, Cset, Eset, Oset)

(Calls: Honding, Missing\FxtraAxiomsMessage, Functions, Rules, FindInterfaceOperation BuildMissingLHS))

taxiomihs«tfor x in AxiomList collect xiLHS)) (e Bulld lists of the compositions.)
(extens ions«(for x in Eset join (for y in Cset collect <x y>)))
(outputs~(for x in Oset join (for y in Cset collect <x y>)))
(¢ Determine if each extension function is
composed with each constructor function)
tfor x in extensions do (for z in exiomihs do (if x:Operator=z:Operator
and (for y in z thereis y:Operator=x:Argl
or ysx:Argl)
then axiomihse(REHOVE z axiomihs)
extensionse«(REMOVE x extensions)
(» Determine if each output function is
composed with each constructor function)
tior x in outputs do (for z in axionihs do (if x:iOperatorsz:Operator :
and (for y in z thereis y:Operatorsxifrgl
or ysx:Argl)
then axiomihs«(REHOVE z axiomlhs)
< . outputs« (RENOVE x outputs]
(e In some cascs. the constructowill not be the firat argument of the output or extension function.
Cheek (or this case.)

tlor x in < ! outputs | extensions> do (ihsiiste(for y in AxionList collect y:LHS
) wvi\en y1LHS:OperatorsxiOperator
end (for z in y:LHS
thereis z:Operatorax:fArgl
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or zesx:Argl)))
(f (FLENGTH Ihsliat)

wnl) -
then (if (MEMBER x:Operator Eset) ( )
then extensions«(REMOVE x oxtensions) -
else outputs«(REMOVE x outputs)
tlor z in axiomihs do (if (WEMBER z:Operator Oset) and dorl (y (functions «(Functions TOI))) -
n z:1ARGS

glways ~(MEMBER y:Operator functions))
then axiomihs«(REMOVE z axiomihg)
tfor x in outputs do (If xiOpsrator=z:Operator
then outputse«(RENOVE x outputs)
(speclalingeNIL)
tlor z in axiomihs do [zparams~(fetch Arguments
of (fefch LHS of (CAR (Rules (FindInterfaceOperation ziOperator)
<' interface >}
tif dor y in zparams always y:Arg2~sT01)
then axiomihse(REMOVE z axiomihs)
spacialfnse < | spacialfns z:0perator>))
(missinglhse(for z in < | extensions ! outputs> collect (BuildMissingLHS z:0perator z:Rrgl)
unless z:0perator MEMB specialing))
(Missing\FxtraAxiomsMessage missingihs NIL)
(RETURN missingihssNIL])

18
(MaxList
[LANRDA (igt) (e D.Baker "11-Sep-79 17:32%)
(e e (1 hiv functuinn returns the maximum of the numbers in 1at.))
(APPLY (FUNCTJION 10RX) '
Ist)) ,/)
19 )
~
(Missing\ExtraAxiomsMessage
(LANRDA (missinglhs extralhs) (» D.Baker "11-Nov=-79 18:057)
(il missinglhs
then (printout NIL T "Each of the following should be a left hand side of an axiom, but is not" T)
tior x in missinglhs do (PrettyPrint x)))
il eviralhs )
then (printout NIL T "Each of the following is an excess axiom” T)
tfor x in extrains do (for y in AxiomList do (if yiLHSsx
then (PrettyPrint y))
, 20
(Nest
(LANRDA (exp got) ’ (¢ R.Bates "14=-Dec~79 14:42")
(s o { I his function retuena the maximum level of nesting in exp of members of set.) (Calls: MaxList, Nest))
Gl (NLISTP exp)
then «if evp MEMB set
then 1
else 0)
elscil expiOperator ~HEMB set .
then (if exp:fArguments - :
then (MaxList (for x_in expiArguments collect (Nest x set)))
clse 0 '
elseil exp:Arguments . f)
then 1s(MaxList (for x in expiArquments collect (Nest x set))) o

else 1))

21
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(Partition _
[LANRDR (I10perations) (e D. Thompson " 5-Feb-80 19:06")
(PROG (yor igname xor igname)

(= (T his function partitions the members of I0perations Into 3 subsets : Osetl (Output Functions), Caetl
(Constructor Functinns), Esctl (Extension Functions).) (Uses: TOI, AxiomList) (Calls: Shorten, Rules)
(V'pdntes : Csactl Esctl, Oactl))

(Csotle«NIL)
(EsetleNIL)
(OsetI-NIL)
tfor x in 10perations do (if (Rutes x <’ interface »):1iRHS:TypesTOI
then xorigname«(Shorten x)
tfor y in AxiomList do yor igname«(Shorten yiLHS:Operator)
until yor igname=xor igname)
(if yorignamesxor igname
then Esotle <x ! Esetl>
eglse Csetle <x | Cgetls)
glse Osetle <x | Ogatl>))
(RFF IRNMAPRINT "The constructors are” (for x in Csetl collect (Shorten x))
T™n
(RFF IRMMAPRINT "The extension functions are” (for x in Esetl collact (Shorten x))
™
(AFF IRMMAPRINT "Tho output functions are” (for x in Osetl collect (Shorten x))
T

(SafeExtensionAxioms
(LAMBDA (Eterms) (e R.Bates "14-Dec-79 14:42")

(* (1 his functinn returns T i all axloms whose left hand sides are members of Eterms are FiveSafe.)
(Calls AlSatc. FiveSale) (Lacs: AxiomList, Esct))

(AllSafe d(for x in AxiomList collect (if xiLHS:Operator MEMB Eset
then (FiveSafe x x)
else ™)

(SafeOutputAxioms
(LANBOR (Oterms) (* R.Bates "23-Jan-80 12:58")

(e (This function returns T I a1l axioms whose left hand sides are members of Oterms are FourSafe.)
AVses: Oxet, TOL Axioml. ist) Calls: FourSafe, AllSafe, AllLevelMember)

(AllSafe for » in Axiomlist collect (if x:LHS:Oporator MEMB 0Oset
then (if tAliSafe (for y in x:LHS:Arguments
collect «if (ATOM )
then y ~MEMB (Functions TOI)
then ~(AllLevelMember x:LHS:Oparator x:RHS)
else (FourSafe x x))
else 1)

(SufficientlyComplete ¢
{LAngon (ToD) (e D.Baker "12-Nov=179 13:32")
.
(e (T his Is the function which determines if the axiomnatization of TOI is sufficiently complete.
For a definition of sulficicnt complcteness, sce J. V. Gutiag'a thesis) (Calls : Axioms, Functions, Shorten,
Partition, FindOperation, LeftHandSidesCheck, SafcOutputAxioms, SafeExtension Axioms))

(PROG (Csot Csotl Eset Esetl Oset Osatl OkToContinue Oparations I0perations Axiowlist)
-(printout NIL T "The type of interest is" , Y01 *.* T T)

22

28

24
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Ok ToCont inue«(if (Rxioms TOI)=NIL
then NIL
else ™)

(il 0v ToContinue q

then

(e Redore cheeking for sufficient completencas, some information about the type of interest, TOL must be
patherad. Operatinns will be a List of the functions defined for TO!; each element of Operations will be of
the form nam\TOL I0pcrations will alao be a list of the functions defined for TOL each element will be of
the Irm namc\TONINTERFACE.)

AxiomListe(Rxioms TOI)

(e © The function Getlnterinces sct Operationa and loperations.)

(Gctlnmrfuccs AxiomList)

(e Fartition the functinns of TOT into disjoint subsets of constructor, extension, and output functions,
Csetl, Fsetl, and Osctl respectively. The function Partition acts CSetl, Esetl and OSetl)

(Partition 10perations)

(e Strip the \INTERFACFE off of each of the elements in Csetl, Esetl, and Osetl to get Cset, Eset, and Oset.)

Csete(for x in Csetl collect (FindOperation x))

Esetetfor x in Eset! collect (FindOperation x))

Oset~(for x in OsetI collect (FindOperation x)) (e Determine if all necessary axioms are
present by checking the left hand side of
each axiom.)

OxToCont inue« tLeft HandSidesCheck) (e Determine if each axiom is constructed in

: such 8 way that the axiomatizaton is K\

sufiiciently complete.)

N

(if OxToContinue
then 0k ToContinue«(SafcOutput Axioms))
(if OxToContinue
then Ok ToCont inue«(SafcExtensionAxioms))
(if OkToContinue
then (prinfout NIL T T "This axiomatization is sufficiently complate.” T)
else (printout NIL T T
"The system cannot determine if this axiomatization is sufficiently complate.”
™ .
else (printout NIL "There is no axiomatization for type” , TOI "." T))
(RETURN OxToContinuel))

~—"

)

[DECLARE: DONTEVALELORD DOEVALECOMPILE DONTCOPY

(BLOCY: SUFFICIENTBLOCK RAllLeveiMember RIlSate ArgMemberCheck BSate BSafell BuildMissingLHS CSate Dok Dokl1l
ErrorHeading FindFunction FindInterfaceOperation FindOporation FiveSafe FourSafe GetIntertfaces
LeftHandSidesCheck MaxList Missing\ExtraAxiomsHessage Nost Partition SafeExtensionRxioms
SateOutputfxioms SufticientiyComplata (ENTRIES SufficientiyComplate)

: (GLOBALVARS AxiomList Cset Csetl Eset Eset]l IOperations Operations Oset Osetl TOI lhs))

(DECLARC: DONTCOPY :

(FILCHAP (NIL (1148 28512 (R)lLeveifember 1160 . 1320) (RIiSate 1324 . 1588) (ArgMemberCheck 1582 . 2311) (
BSafo 2315 . 3611) (BSatell 3615 . 4363) (BuildMissingLHS 4367 ., 5482) (CSafe 5486 . 6779) (Dok 6783 . 8263) (
Dov 11 9267 . 10712) (ErrorHeading 10716 . 11385) (FindFunction 11389 . 11694) (FindInterfaceOperation 11698 .
12165) (FindOperation 12169 . 12628) (FiveSafe 12632 . 13558) (FourSafe 13562 . 14888) (Gotlnterfaces 14884 .
17397) (LettHandSidesCheck 17481 . 21384) (MaxList 21388 . 21568) (Missing\ExtrafxiomsHassage 21572 . 22183) (
Nest 22187 . 22913) (Partition 22917 . 24286) (SafeExtensionRxioms 24200 . 24781) (SafeDutputRxioms 24785 .
25558) (SufficientiyComplete 25562 . 28569)))))

STOP i -~
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