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(FILECREATED "31-Mar-81 18:53:00" <AFFIRM>INFIXPRINT..19 73813

changes to: SeparatewithBlanks? INFIXPRINTCOMS INFIX\PRINTFNS

previous date: "28-Mar-81 14:55:31" CAFFIRM>INFIXPRINT..18)

(PRETTYCOMPRINT INFIXPRINTCOMS)

(RPAQQ INFIXPRINTCOMS [(* * The infix print initialization function.)
(FNS. #INIT\INFIX\PRINT EmbeddedQuantifier MakeProgramLevels OperatorPrecedence)
(* ¢+ The main entry points for infix printing.)
(FNS INFIX\PRINT INFIX\PRINT3 INFIX\PRINT4 PRINT\PROGRAM)
(* * The internal functions for infix printing.)
(FNS * INFIX\PRINTFNS)
(FNS * DeCanonicalizeFNS)
(P (MINIT\INFIX\PRINT))
(VARS (MagicCount 5))
(* * The information for compiling and block compiling.)
(MACROS * INFIXPRINTMACROS)
(DECLARE: DOEVALGCOMPILE (PROP MACRO CHRCT))
’ (BLOCKS * INFIXPRINTBLOCKS)
: (DECLARE: DONTEVAL@LOAD DOEVALGCOMPILE DONTCOPY COMPILERVARS
(ADDVARS (NLAMA)
(NLAML)
(LAMA Max])
[DECLARE: DONTEVAL@LOAD DONTCOPY
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(* 1 The infix print initialization function.) ]

(DEFINEQ
1
(# INIT\INFIX\PRINT _ _
[LAMBDA NIL (" R.Bates " 6-Aug-79 14:10"j
(/SET "#LISTNOF\SYSTEM\OPS )
- <MAXIO MINIO IMPIO EQVIO NOTIO NEIO LEIO GEIO ORIO ANDIO ADDIO DIFFIO NEGIO MULTIO INVIO
QUOTIENTIO LTIO GT10 EQIO DIVIO MODIO ALLIO SOMEIO ! ‘(CC CO OC 00 NOP ARRAY ENTRY IN
: EXIT)

>)

(* List ot op's for which ((A op B) associative-op C) ditters from (A op (B associgtive-op C)) where op and

associative-op have same hierarchy)

(/SET '#NO\LEFT\ASSOC\OPS <IMPIO DIFFIO QUOTIENTIO DIVIO MODIO>)

(* List of op’s for which (?A associative\op B) op CJ differs from (A associative\op (B op C)j where op end

associative\op have same hierarchy) .

(/SET '#NO\RIGHT\ASSOC\OPS <IMPIO DIVIO MODIO>)

g Global flag CANON being NIL allows INFIX\PRINT and INFIX PRINTZ tin faci any routine calling DeCancricaiizer ¢
simolily the canonical form of EQ. NE. LE for printing. When CANON is T. such rcutines will print exactly the

expression given them including the unreacable canonicalized 1arms)

(* Globa!tlag LESS\THANFLAG has nc eliect until CANGN 1s NIL. Then LESS' THAN \FLAG be.ng T allcws cenein LE's 12
be decenonicalized to equivalent LT's I LESS\THAN\FLAG :s NIL. all LE's will rema.n LEsi

(/SET *LESS\THAN\FLAG T)

. - (* Gicoa' lag FEWER PARENS selects which way DeCancnice.2e 1reals tre ‘crr (FLUS (MINUS Aj B :
¢ (MINUS C) D). If FEWER \PARENS is NIL. INFIX \PRINT (wric* uses DeCencnicerze. zves B+ D- A+ Ci Il FEWER FPARELS ¢
T.INF X PRINT gives -A+ B-C+ D. This iatter {orm necessitaies & remeve o ine derentneses in .nfir prining
(X-Y: «Z 1t CANON ;s Tihen the form (PLUS !M1:NUS A1 B ILINUS CiDhw: ' iNFY PRINT unchangeces-A+8+-C-D ur ¢
tne effecion IX.Yi « Z w:'iremain conieoiied by FEVWER PARENS!

(/SET 'FEWER\PARENS NIL) * Gicba .eriepe = ERROR REPORT:LG osine
printing ¢f the errcr message fcrtryvirg 1c il nNT
scmerthing ne: onthe list cf iuncucns or ooereicrs!

(/SET '#ERROR\REPORTING\FLG NIL) " (" Glcba' varieble DOTS FLAG. # non-NiL. ca.ses
INFIX PRINT erc. 10 print “.."

Whenr 1he right margin is reactiec ‘nsteac of sc hinz
overtrie line)

(/SET 'DOTS\FLAG NIL)

(* Make the appropriete ceiis to set up STANFORD end NORIIAL terminel cherecter ses. print out forms. and pace
length. Also initialize for a normal termijnal.) ’

(/SET '#TERMINALPAGELENGTH 24) (* I DTVSCANON is NIL then RenameAtoms is called on
almost all atoms printed by INFIX\PRINT.}

(/SET 'DTVSCANON T) .

(InitTTYCharSet)

(InitHierarchy)

i (onTTY)
( INTERRUPTCHAR 11 '(PRIN1 (CHARACTER 7])
2
(EmbeddedQuantifier
[LAMBDA (operator) (* D.Thompson "29-Jun-80 11:34")
((Shorten operator)
MEMB <SOMEIO ALLIO>])
3

(MakeProgramLevels :
[LAMEDA (FORMULA) (*D.Thompsor "25-Jun-80 11:48",
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(* * Preprocesses prelix programs for formula printer.)

(PROG" (LRET)
(SELECTQ FORMULA:SYNTACTICTYPE
((assertStatement assumeStatement proveStatement)
LRET~
(MakeBinaryLevels <FORMULA:assertion> "ASRT))
(assignmentStatement LRET+ (MakeBinaryLevels <FORMULA:variable FORMULA:expression>
*ASSIGN))
(caseStatement (PROG (caseMax caseElement (LEFT (FORMULA:expression))
. (RIGHT (FORMULA:statement)))
(caseMax«0)
(caseElement~(for (caseE caseL caseM caseS)
in FORMULA:caseElementlList
collect (caselL~caset:caselLabel)
(if caselL::1=NIL
then casel~(Makelevels casel:1)
el/se casel+~(MakeBinaryLevels casel
"COMMA) )
(caseS«(MakelLevels (if
caseE:statement
else 'NOP:))
(caseM«(IMAX 2 (ListPlus casel caseS))

(caseMax«~(IMAX caseMax caseM):
(<caseM 'LABEL casel caseS>)))
(if RIGHT
then RIGHT~(MakelLevels RIGHT)
RIGHT« <(ListAdd1 RIGHT)
"OTHERWISE <1 ‘'utherwise > RIGHT>
caseMax~(Max caseMax RIGHT)
caseElement~ < ! caseElement RIGHT))
(LEFT~(MakeLevels LEFT))
(LRET+ <((Max LEFT caseMax)+ 1 'CASE LEFT ! caseElement>) i
[compoundStatement (PROG ((RIGHT (FORMULA: statenent)))
(LRET=-( FuncMakelevels RIGHT 'CMPD T]
(forStatement LRET~ (FuncMakelLevels <FORMULA:identifier FORMULA:expression
(L-CASE FORMULA:direction:LEXEME)
FORMULA:expression# FORMULA:statement~
‘FOR NIL))
(goToStatement LRET~ (MakeBinaryLevels <FORMULA:1abel> 'GOTO))
[ifStatement (PROG ((EXPRESSION (FORMULA:expression})
(LEFT (FORMULA:statement))
(RIGHT (FORMULA:statement#)))
(LRET-(if RIGHT )
then (FuncMakelLevels <EXPRESSION LEFT RIGHT. "IFELSE
NIL)
else (FuncMakelevels <EXPRESSION LEFT> "IF NIL]
(labe1Statement LRET~ (MekeBinaryLevels <FORMULA:1abel (if FORMULA:simpleStatement
else 'NOP)
>
"LABEL))
(procedureStatement (PROG ((LEFT (FORMULA:expression))
(NAME (FORMULA:identifier)))
' (if LEFT=NIL
then LRET+ <2 'FUNCTION (MakeLevels NAME) >
else (if LEFT::1=NIL
then LEFT+«(Makelevels LEFT:1)
else LEFT~(MakeBinaryLevels LEFT 'COMMA))
LRET« <(ListAdd? LEFT)
'FUNCTION
(MakelLevels NAME)
LEFT>)))
(repeatStatement (PROG ((RIGHT (FORMULA:expression))
(LEFT (FORMULA:statement)))
(LEFT«(FuncMakelLevels LEFT NIL T))
(RIGHT~(MakelLevels RIGHT))
(LRET+ <(Max RIGHT LEFT)+ 1 'REPEAT LEFT::2 RIGHT>)))
[returnStatement (PROG ((RIGHT (FORMULA:expression)))
(if RIGHT
then RIGHT+~(MakelLevels RIGHT)
LRET+ <(ListAdd1 RIGHT)
*FUNCTION '(1 return)
RIGHT>
e/se LRET~'(1 return]
(statement LRET+ <0 'NOP >)
(whileStatement LRET~ (MskeBinaryLevels <FORMULA:expression FORMULA:statement>
‘WHILE))
(Unexpected ‘ProgramType))
(RETURN LRET])
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(OperatorPrecedence
[LAMBDA (operator) (* D.Thompson “19-Aug-80 16:47"}

}' * This routine returns the operator precedence of its parameter Currently the infcrmation is storec on the
property list of atom HIERARCHY.)
(if (GETP "HIERARCHY (Shorten operator))
else 0])
[DECLARE: DONTEVALGLOAD DONTCOPY

( TN

=
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{* * The main entry points for infix printing.) ) '
. (DEFINEQ
K/': °

- (INFIX\PRINT
[LAMBDA (INFIX\PRINTARG) (* R.Bates "21.0ct-79 14.05")
CONTRO GoNT (* Intix prirtout of @ VC or pregram)
TROLKFLG-NIL

(if ~[PROG (LISPXHIST)
(RETURN (RESETFORM (INTERRUPTCHAR 11 ' (AbortintixPrint)

T)
(NLSETQ (PROGN (TERPRI)
#CURRENT\LINELENGTH-(LINELENGTH)
#NUMBERLINES~1
[if INFIX\PRINTARG=NIL
then (PRIN1 NIL)
aelse (PROG (LEVD PRINT\SWITCH)
(LEVD~(MakeLevels INFIX\PRINTARC})
(if (EQCAR INFIX\PRINTARG IMPIO}
or (EQCAR INFIX\PRINTARG EQVIO}
then PRINT\SWITCH«~5
elseif (EQCAR INFIX\PRINTARG ANDIO)
then PRINT\SWITCH~8
else PRINT\SWITCH«0)
(RESETFORM (GCGAG NIL)
(PrintFormule LEVD 0 12

PRINT\SWITCH]
(TERPRI]
then (if CONTROLKFLG
then NIL
else (ERROR!))
else NIL])
6
‘ \ (INFIX\PRINT3
K\,_,/ 8 [LAMBDA (INFIX\PRINTARG) ' 5 Bates “37.0ct 9 10
TN ) 1 Sare g WFIX-PRINT zrcestinsiansenc s -
: TERPR!s,
CONTROLKFLE-NIL

(if ~[PROG (LISPXHIST)
(PETURN (RESETFORM (INTERFUPTCHAR 11 °(AbortinfixPrint:
T)
(NLSETQ {PROGN #CURRENT\LINELENGTH~(LINELENGTH)
(if INFIX\PRINTARG=NIL
then (PRIN1 NIL}
else (PROG (LEVD PRINT\SWITCH)

(#NUMBERLINES=C)

(LEVD~(MakeLevels INFIX\PRINTARC;)

(if (EQCAR INFIX\PRINTARG IMPIO)

or (EQCAR INFIX\PRINTAPG EQVIO;
then PRINT\SWITCH~5
elseif (EQCAR INFIX\PRINTARG ANDIO)
then PRINT\SWITCH-8

else PRINT\SWITCH-0)

(RESETFORM
(GCGAG NIL)
(NLSETQ (PrintFormuls LEVD (POSITION)

12 PRINT\SWITCH]
then (if CONTROLKFLG

then NIL
e/se (ERROR!))
else NIL])
7
(INFIX\PRINT4 _ .
[LAMBDA ( INFIX\PRINTARG) (* R.Bates "31-0¢1-79 14:07")
) (* Same es INFIX PRINTE except it 0oesn't resei the
. hneccunter!
A CONTROLKFLG=NIL

(if ~[PROG (LISPXHIST)
(RETURN (RESETFORM (INTERRUPTCHAR 11 ‘'(AbortinfixPrint;
T

) .
(NLSETQ (PROGN #CURRENT\LINELENCTH-(LINELENCTH;
(if INFIX\PRINTARG=NIL
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then (PRIN1 NIL)
else (PROG (LEVD PRINT\SWITCH)
(LEVD-(MakelLevels INFIX\PRINTARG ) m
(if (EQCAR INFIX\PRINTARG IMPIO) _
or (EQCAR INFIX\PRINTARGC EQVIO) o
then PRINT\SWITCH~-5 ;
elseif (EQCAR INFIX\PRINTARG ANDIO)
then PRINT\SWITCH~8
else PRINT\SWITCH«0)
(RESETFORM :
(GCGAG NIL)
(NLSETQ (PrintFormula LEVD (POSITION)
12 PRINT\SWITCH]
then (if CONTROLKFLG
then NIL
else (ERROR!))
else NIL])

(PRINT\PROGRAM
TLAMBDA (TREE PIECE) 1* R.Bates “13-Apr-79 17:02")
(PROG (part (BLOCK (TREE:block)))

(* * Pretty prints procecures or pars thergof)

(#CURRENT\LINELENGTH~(LINELENGTH))
(if PIECE=NIL
then PIECE«'ALL)
(if PIECE ~MEMB '(ALL HEAD ARGS ENTRY EXIT BODY)
then (ERROR PIECE
"i1legal PRINT\PROGRAM argument. Use ALL., HEAD, ARGS. ENTRY. EXIT. or EQODY."
T)
else NIL)
(#NUMBERLINES«0)
. (EndLine 0) .
(it PIECE MEMB ' (ALL HEAD ARGS) ) :
then (PRIN1 (if (L-CASE TREE:unitKind:LEXEME} : ( >
else 'progranm)) ‘ . —
(PRIN1 * ™)
(PRIN1 TREE:identifier:
(EndLine C))
(if PIECE MEMB '(ALL HEAD ENTRY) eand part-BLOCK:assertion
then (INFIX\PRINT4 <'ENTRY part:)
(PRIN1 ":")
) (EndLine C))
(if PIECE MEMB '(ALL HEAD EXIT) and part-BLOCK:asserticn#
then (INFIX\PRINT4 <'EXIT part>)
’ (PRINT ":")
(EndLine 0))
(if PIECE MEMB '(ALL BODY) and part~BLOCK:compoundStatement
then (INFIX\PRINT4 part)
* (EndLine 0])

)
[DECLARE: DONTEVAL@LOAD DONTCOPY
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(* 1 The internal functions for infix printing.) )

(RPAQQ INFIX\PRINTFNS (AbortInfixPrint ArgsMakelevels Convert DetermineQuantifierOrder EnclLine
FuncMakelLevels GetOpLength InitHierarchy InitTTYCharSet

Page 9

ListAddl ListGT ListPlus Magic MakeBinarylLevels Maielevels Max

NewMakeLevels NewPrintFormula OldMakelevels O1dPrintformula
OnTTY PrintArray PrintCase PrintCmpd PrintCommaDot Printfor
PrintfFormula Printlf Printinterval PrintLabel PrintMisciLine
PrintMisc2Lines PrintPrefixFunction PrintProgramPiece
PrintQexpression PrintQuantifierSequences PrintQuantifiers

PrintRepeat PrintSequence PrintSimple PrintSomeAl1l PrintWhile

PrintingSwitchvalue SeparateWithBlanks? SetHierarchy))

aliernaling between given anc find vars.)
(outputSequence- <(for x in givenList unless (LISTP x) collect x)
: >

(givenList=(for x in givenList when (LISTP x) collect x))
(while givenList do (findSegmentegivenlList:1::1)
(for x in givenList::1 do findSegment«(INTERSECTION findSegment x::1))
(it TindSegment
then givenSegment~(for x in givenlList collect x:1
unless (LDIFFERENCE x::1 findSegment

(DEFINEQ
9
(AbortinfixPrint
[LAMBDA NIL . (* R.Bates "11-JAN-79 09:15")
(if (STKPOS 'INFIX\PRINT\BLOCK)
then CONTROLKFLG+T
(ERROR!])
10
(ArgsMakelLevels .
[LAMBDA (ARGLIST) 1* Applies LlekelLevels tc items in ARGLIST)
(If ARGLIST
then <{(MakelLevels ARGLIST:1) !(ArgsMakelevels ARGLIST::1)
B )] :
11
- (Convert
[LAMBDA (object) 1* D.Thompsen "20-Jun-80 12:21")
_ (* *Reiurns printout form of opera:ors)
(PROG (printForm)
(if (NUMBERP object) or (STRINGP cbject;
then (RETURN object);
{cbject-(Shcrten object:)
(printfForm-(GETPROP CHARSET otject))
(if printFormeNIL
then (if ocbject MEMB #LIST\OF\SYSTEM\OPS
then printForm=(L-CASE object)
1* Cculd store the result of the L-CASE but we need all tne space we can get 8nc there just &re not that meny ceils
1c L-CASE.)
else printForm-object)
printfForm«(if DTVSCANON
then printForm
else (RenameAtoms printform)))
(RETURN printform])
12
(DetermineQuantitierOrder
[LAMBDA (givenList findlList) (* D.Thompsen “ 1-Apr-80 14:35")
(* * This routine determines the order of quantiliers of & Q-expression. using the dependency lists of the given
variables.) ‘
(PROG (HndSegmént givenSegment outputSequence) (* The ouiput sequgnce is & !ist of lists of vars
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(it findList

else

Wednesday 17 Jun 81 15:08

givenListe(for x in givenList collect x
unless x:1 MEMB givenSegment)
findList~(LDIFFERENCE findList findSegment)
outputSequence~ < ! outputSequence findSegment givenSegment:
* oops' dependency lists of givens should ne.er be
.ndepencent.)
(Unexpected '‘DependencylLists T)))

then outputSequence- < ! outputSequence findList>)

(RETURN outputSequence])

(EndLine
[LAMBDA ( INDENT)
(if (1GEQ #NUMBERLINES WTERMINALPAGELENGTH)
then #NUMBERLINES=0)

(TER

PRI)

#NUMBERLINES-#NUMBERLINES+1

(SPA

CES INDENT])

(FuncMakelevels
[LAMBDA (ARGLIST NAME MAXFLAG)
(PROG ( (DEPTH 0))

(* Does a TERPR! and indents on the new line )

* R.Bates “30-Jul-79 1£:34")

(* Applies MakeLevels to n-ary function. leaving it n-ary. Applies MakelLevels 1o items in ARGLIST. 1hen appends
leve! anc NAME 10 the result. If MAXFLAG is non NIL ther: levei is the IMAX ieve! of the arguments + 1. glse the sum
cfihe arguments + 1)

(ARGLIST~(ArgsMakeLevels ARGLIST))

(if MAXFLAG

then (for X in ARGLIST do DEPTH«(Max X DEPTH))
else (for X in ARGLIST do. DEPTH«~(if (LISTP X)

" (DEPTH=(IMAX 2 DEPTH+1))

then X:1
elsg 1)+DEPTH))

(RETURN <DEPTH NAME ! ARGLIST>])

(GetOpLength

[LAMBD

A (OPGETLEN)

" (NCHARS (Convert OPGETLEN])

(InitHierarchy

[LAMBD

(SetHierarchy
(SetHierarchy

A NIL

11)

(SetHierarchy ' (.,

(SetHierarchy
~ (SetHierarchy
( SetHierarchy
(SetHierarchy
(SetHierarchy

9)

(InitTTYCharSet
[LAMBDA NIL

(PUT
(PUT
(PUT
(PUT
(PUT
(PUT

‘

'TTYCHARSET
'TTYCHARSET
"TTYCHARSET
*TTYCHARSET
"TTYCHARSET
'TTYCHARSET

<IMPIO EQVIO> 10)

COMMA)

IMPIO " imp ")
EQVIO " eqv ")

NOTIO "~")

NEIO " ~= ")
LEIO " <= *)
GEIO " >= ")

(* Gers number of characters in the printed name ¢‘ an
operator.)

D Thompson “18-0Oct-79 17:01")
(~ SETS the hierarchy of all STANDARD operatcrsi

"(ASSIGN GOTO ASRT ENTRY EXIT)

CALLIO SOMEIO EQIO NEIO LTIO GTIO LEIO GEIO MAXIO MINIO 'IN > 8)
<ADDIO DIFFIO ORIO> 6)

<MULTIO QUOTIENTIO ANDIO DIVIO MODIO> 4)

<INVIO 'DOT QOP> 3)

<NOTIO NEGIO> 1])

-
(" R.Bates "26-Jun-80 15:C7"}
(* Call atter Init TTYPrintOut 10 initialize tty
characters)

Page 10
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(PUT *TTYCHARSET
(PUT 'TTYCHARSET
(PUT 'TTYCHARSET
(PUT ‘TTYCHARSET
(PUT *TTYCHARSET
(PUT ' TTYCHARSET
(PUT 'TTYCHARSET
(PUT *TTYCHARSET
(PUT 'TTYCHARSET
(PUT " TTYCHARSET
(PUT *TTYCHARSET
(PUT *TTYCHARSET
(PUT 'TTYCHARSET
(PUT 'TTYCHARSET
(PUT 'TTYCHARSET
(PUT *TTYCHARSET
(PUT *TTYCHARSET
(PUT *TTYCHARSET
(PUT " TTYCHARSET
(PUT 'TTYCHARSET
(PUT "TTYCHARSET
(PUT *TTYCHARSET
(PUT " TTYCHARSET
(PUT 'TTYCHARSET
(PUT 'TTYCHARSET
(PUT *TTYCHARSET

(ListAdd1
[LAMBDA (X)

(if (LISTP X)
then X:1
else 1)+ 1])

. (ListGT
[LAMBDA (X Y;

((it (LISTP X}
then X:1
else 1)
gt Y])

(ListPlus
[LAMBDA (X Y)

(If (LISTP X)
then X:1

INFIXPRINT.INDEX.19 at ISI-SYSTEM-F

CIN * dn ")
ORIO " or ")
ANDIO " and ")
ADDIO "+

NEGIO "-")
DIFFIO "-")
MULTIO "e*")
QUOTIENTIO "/")
INVIO "1/")
LTIO "<")

GTIO ">")

EQIO n.»)
DIVIO " div ")
MOD1O “ mod ")
ALLIO "al1 ")
SOMEIO "some ")
‘COMMA ", ")
*ASSIGN ":=")
'GOTO "go to ")
'ASRT "assert ")
'ENTRY “"entry ")
"EXIT "exit ")
'DOT ".")

MAXIO " max ")
MINIO " min "])

else 1)+(if (LISTP Y)
then Y:1
else 1])

(Magic
[LAMBDA (ARG)

ARG/MagicCount])

(MakeBinaryLevels
[LAMBDA (ARGLIST NAME)

(if ARGLIST=NIL
then <2 NAME>

e/se (PROG ((LEFT (MakeLevels ARGLIST:1))
RIGHT

(if ARGLIST::1=NIL

then (RETURN <(ListAdd1 LEFT)
NAME LEFT>)

Wednesday 17 Jun 81 15:08

'* R.Bates "3L-J.-TH1ESET

*R.Beres "31-JL0175 1520

* R.Bates " 6-ALg-79 12:43"}

(* R.Bates "16-JAN-79 10:10"j
(* Estimates roughly what will it on REMAINDER of iinej

(* R.Bates “ 1-Nov-79 10.15")
(* Applies MekeLevers tc items in ARGLIST. birarying the
i1emsj ’

elseif (ARGLIST::2=NIL) or (EQUAL ARGLIST::2 '(NIL}!

then RIGHT~(Makelevels ARGLIST:2)

Page 11
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(RETURN <(1+(ListPlus LEFT RIGHT))
NAME LEFT RIGHT>)

e/se RIGHT+~(MakeBinaryLevels ARGLIST::1 NAME) (/>
(RETURN <(1+(ListPlus LEFT RIGHT)) N
NAME LEFT RIGHT>])
~’
23
(MakelLevels
[LAMBDA (formula) (* D.Thempson " 1-Ap:-80 13:52")
(if PFFlag
then (NewMakelLevels formula)
else (OldMakelLevels formula])
24
(Max -
[LAMBDA X : (* R.Bates "30-Jul-79 15:31")
(for (1 (SSVAL «(MAX))
temp)
from 1 to X do (temp+~(ARG X i))
(if (LISTP temp)
then temp«temp:1
else temp+1)
(if temp gt SSVAL
then SSVAL~temp])
25
(NewMakelLevels
[LAMBDA (formule) (*D.Trompson “19-Aug-E5 T1€:5C":
>~ Preprocesses prefix pregrams or formulas for formula printer !nsens leve: normbers inte a pre's ‘crmyia
Alsc inserts commaes intc arg.ment iists of user functions anc user procedures -
Methoe: -
ATOIIS = leve! 1 - -
REPEAT 8 COMPOUND s 1 « INAYX of levels of grguments - mn mum 2 - : : ( >
ALL OTHERS s 1 + sum cfle\gis of arguments -« mipime ™ 2/ ~
(PROG (agiven afind afree aexpr leftPart leveledExpression cperatorName)
[if formula=NIL or formula='NOP
then leveledExpressicon= <0 fcrmula
elseif (NLISTP formula;
then leveledExpression=formula
else (SELECTQ formula:SYNTACTICTYPE
((assertStatement assignmentStatement assumeStatement caseStatement
compoundStatement forStatement goToStatement ifStatement
labelStatement procedureStatement proveStatement
repeatStatement returnStatement statement whileStatement)
leveledExpression«~
(MakeProgramLevels formula))
(Qexpression afind-formula:find agiven~formula:given afree-NIL aexpre
(if formula:expr
else '(NOP))
(if agiven=NIL and afind=NIL and afree=NIL
then leveledExpression-(MakeLevels aexpr)
e/se aexpr+(MakelLevels aexpr)
leveledExpression~ <(if (LISTP aexpr)
then aexpr:1
else 2)
‘Qexpression agiven afind afree
aexpr>))
(PROGN operatorName~formula:1
leftParteformula::1
(if operatorName='ArrayAccess
then operatorName«'ARRAY)
(it operatorName='RecordAccess
then leveledExpression-(MekeBinarylL&vels 1eftPart 'DOT)
elseif operatorName MEMB <IFOP ! '(IF IFELSE CONDEXP) >
then leveledExpression+~(FuncMakelLevels 1eftPart 1FOP NIL) '
elseif (Shorten operatorName) MEMB #LIST\OF\SYSTEM\OPS ’*\
and (leftPart::1=NIL or leftPart::2=NIL) =)

then leveledExpression-(MakeBinaryLevels 1eftPart operatorName)
el/seif 1eftPart=NIL :
then leveledExpression~ <2 'FUNCTION (Makelevels operatorName; >
else (if leftPart::1sNIL
then 1eftPart~(MakelLevels 1eftPart:1)
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o/se leftPart~(MakeBinaryLevels leftPart 'COMMA))
leveledExpression~ <(ListAdd1 leftPart)
*FUNCTION
(MakelLevels operatorName)
leftPart>]
(RETURN leveledExpression])

26

(NewPrintFormula
[LAMBDA (formuta currentIndentation parentOpPrecedence printSwitch)

(PROCG

(*.D.Thompson “22-Jun-80 11:14")

{* * This routine pretty-prints programs or formulae -- it requires preprocessing by routine MakeLevels.)

(* * The parameters are -
formula -- already processed by MakeLevels -
currentindentation -- the number of spaces elready indented on the present line -
parentOpPreceaence -- precedence or hierarchy of the nex: higher level of the formula -
prntSwitch «
& 5. normal -
s 1..1his is 8 left son. SO parenthesize if the present cpera:cr has precedence equal tc the parent operator and is
in :NO\LEFT\ASSOC\OPS
--1nis is & right son. so parenthesize If the presen! cpere:or has preceoence eoual1c the parent operator and
is.r # NO\RIGHT\ASSOC\OPS. -
» 2 .- 18 is & left son anc the paren: cperetoris in & HO RIGHT\ASSOC OPS - or this is a right son and the parent
ooerator is in & NO\LEFT\ASSOC' OPS -- parenthes.ze .’ ooerator is o! orecedence equal to the parent.

= 3 .. 1n@ parent wan:s this formuia 10 be printed cn 1 ine -

= £5..120 level IMP or EQV call. -

s € .. connected ic hivpotheses or ccriclusicns by ANDs. Sieck operancs verticaily -
= & .- top level cf hypotheses or conclusions ANDec tcceiter Begin siacking. -

s G .. tns lgvei snould be stacked vertically if iz is printed cn 1w or more ines.j

(Al A2 level operator currentlLineWidth)

(1 (PrintSimple formula)

then (RETURN))
(level=formula:1)
(operatoreformula:2)
(Al-formula:3)
(h2-formula:d)
(currentLineWidth~=(CHRCT);
(if (PrintProgrampPiece operator Al AZ formula level parentOpPrecedence currentlncdentation
currentLineWidth)
elseif operator="'FUNCTION
then (PrintPrefixFunction A1 A2 currentlndentahon currentLineWidth)
elseif operators=QOP
then (PrintQexpression operator formula parentOpPrecedence currentIndentation
currentLineWidth)
e/seif operator=IFOP
then (Printlf operator formula level parentOpPrecedence currentindentation
currentLineWidth) .
elseif (EmbeddedQuantifier operator)
then (PrintSomeAll operator Al A2 currentlndentation currentlLinewidth)
elseif A2=NIL
then (if operators=NOTOP and (Shorten A1:2)=EQOP
then (PrintFormuls <A1:1 NEOP A1:3 A1:4> currentlndentation parentOpPrecedence
printSwitch)
eise (printout NIL (Convert operator))
(PrintFormula Al currentIndentation+(currentLineWidth- (CHRCT))
(OperatorPrecedence operator)

0))
o/seif ((ILEQ level (Magic (CHRCT))) or printSwitch=3) and printSwitch~=6
and printSwitch~s5 and printSwitch~=8
then (PrintMisc1Line operator Al A2 printSwitch level parentOpPrecedence
currentIndentation currentLineWidth)

el/seif operator ~MEMB '(, COMMA DOT)

then (PrintMisc2Lines operator Al A2 printSwitch currentlndeptation currentlLineWidth)
eise (PrintCommaDot operator Al A2 currentlndentation])

27

(OldMakelLevels

[LAMBDA: (FORMULA) (* R.Bates " 1-Apr-€G 13521

1* * Prgprecesses prefix programs cricrmuias for PrintFerr.uia)
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(PROG (LRET)

(* Inserts level numbers into & prefix formula. Also inserts commes into argumen: iists ol user functions and user
proceduros '

'ATOMS s level 1- }
REPEAT & COMPOUND s 1 + IMAX of levels of arguments - minmum 2 -
ALL OTHERS = 1 4 sum of lgvels of arguments -- minimum &

[if FORMULA=NIL or FORMULA='NOP
then LRET~ <0 FORMULA>
elseif (NLISTP FORMULA)
then LRET~FORMULA
e/se (SELECTQ FORMULA:SYNTACTICTYPE
) ((assertStatement assumeStatement proveStatement)
LRET~
(MakeBinaryLevels <FORMULA:assertion> 'ASRT))
(assignmentStatement LRET- (MakeBinaryLevels <FORMULA:variable
FORMULA:expression>
"ASSIGN))
(caseStatement (PROG (caseMax caseE]ement (LEFT (FORMULA:expression})
(RIGHT (FORMULA:statement)))
(caseMax+~0)
(caseElement«-(!or (caset casel caseM caseS)
in FORMULA: caseE1ementList
collect
(caseL-caseE:caselabel)
(if caselL:.1=NIL
then casel-(Makelevels casel:1,
else caselL-(MakeBinarylLevels casel
. "COMMA ;)
(caseS+(MakelLevels (if
casef:statement
else 'NOP;:;
(caseM~(IMAX 2 (ListPlus casel caseS;!
)

(caseMax«(IMAX caseMax caseM);
(<caseM 'LABEL casel caseS>)}
(if RICHT .
then RIGHT~(MakeLevels RIGHT)
RIGHT~ <(ListAdd? RIGHT) .
"OTHERWISE <1 'otherwise » RIGHT:
caseMax-(Max caseMax RIGHT)
caseblement- < ! caseflement RIGHT»)
(LEFT~(MakeLevels LEFT))
(LRET~ {(Max LEFT caseMax)+ 1 'CASE LEFT
! casetlement>)))
[compoundStatement (PROG ((RIGHT (FORMULA: statement)))
(LRET=( FuncMakeLevels RIGHT 'CMPD T]
(forStatement LRET~ (FuncMakelLevels <FORMULA:identifier FORMULA:expression
(L-CASE FORMULA:direction:LEXEME;]
FORMULA:expression#
FORMULA:statement>
‘FOR NIL))
(goToStatement LRET~ (MakeBinaryLevels <FORMULA:1abel> 'GOTO))
[ifStatement (PROG ((EXPRESSION (FORMULA:expression))
(LEFT (FORMULA:statement))
(RIGHT (FORMULA:statement#)))
(LRET«~(if RIGHT
then (FuncMakeLevels CEXPRESSION LEFT RIGHT>
"IFELSE NIL) .
else (FuncMakelevels <EXPRESSION LEFT> 'IF NIL]
(1abei1Statement LRET+ (MakeBinarylLevels
¢FORMULA:1abel (if FORMULA: simp1eStatement
else 'NOP)
>
'LABEL))
(procedureStatement (PROG ((LEFT (FORMULA: expresswn))
(NAME (FORMULA:1identifier)))
(if LEFT=NIL
then LRET~ <2 'FUNCTION (MakeLevels NAME) >
else (if LEFT::1=NIL
then LEFT~(Makelevels LEFT:1)
else LEFT~(MakeBinaryLevels LEFT 'COMMA))
LRET+ <(ListAdd? LEFT)
"FUNCTION
(Mekelevels NAME)
LEFT>)))

N

N

)

e

N



()

(RETURN LRET])

(OldPrintFormula
[LAMBDA (FORMULA INDENT PREC PRINTING\SWITCH) (* D.Thompson "16-Aug-&C 14 C17)
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(Qexpression (PROG (agiven afind afree aexpr)
(afind«(if FORMULA:find
else ' (NOP)))
(agiven«(if FORMULA:given
else '(NOP)))
(afree~'(NOP))
(aexpr«(if FORMULA:expr
else '(NOP)))
(if (EQUAL agiven '(NOP)) and (EQUAL afind '(NOP))
and (EQUAL afree '(NOP))
then LRET+~(MakelLevels aexpr)
(RETURN))
(if agiven::1=NIL
then agiven-(MakelLevels agiven:1)
else agiven~-(MakeBinaryLevels agiven 'COMMA})
(if afind::1=NIL
then afind-(MakeLevels afind:1)
else afind-(MakeBinaryLevels afind ‘'COMMA))
(if afree::1=NIL
then afree-(Makelevels afree:1)
else afree-(MakeBinaryLevels afree 'COMMA))
(aexpr~(MakelLevels aexpr))
(LRET« <(IMAX (if (LISTP agiven)
then agiven:1
else 1)+(ListPlus afind afree)
(if (LISTP aexpr)
then aexpr:1
else 1))
‘Qexpression agiven afind afree aexpr>)))
(repeatStatement (PROG ((RIGHT (FORMULA:expression))
(LEFT (FORMULA:statement)))
(LEFT~(FuncMakelLevels LEFT NIL T))
(RIGHT+~(MakelLevels RIGHT))
(LRET= <(Max RIGHT LEFT)+ 1 'REPEAT LEFT::2 RIGHT>)))
[returnStatement (PROG ((RIGHT (FORMULA:expression};)
(if RIGHT
then RICHT~(MakelLevels FI1CHT)
LRET~ <(ListAdd1 RIGHT)
‘FUNCTION ‘(1 return}
RIGKT .,
else LRET-"(1 return]
(statement LRET~ <C 'NOP >)
(whileStatement LRET~ (MakeBinaryLevels <FORMULA:expression
FORMULA:statement
"WHILE))
(PROG ((NAME (Shcrten FORMULA:1:;
(LEFT (FOPMULA::1)))
(if NAME='RecordAccess
then LRET+~(MakeBinarylLevels LEFT 'DOT)
(RETURN NIL))
(if NAME="ArrayAccess
then NAME~'ARRAY)
(if NAME MEMB <IFOP ! ' (IF IFELSE CONDEXP) >
then LRET+~(FuncMakelevels LEFT NAME NIL)
elseif (MEMBER NAME #LIST\OF\SYSTEM\OPS) -
and (LEFT::1=NIL or LEFT::2=NIL}
then LRET+~(MakeBinarylLevels LEFT NAME)
else (if LEFT=NIL :
then LRET«~ <2 'FUNCTION (MskelLevels NAME) >
eolse (if LEFT::1=NIL
then LEFT~(Makelevels LEFT:1) .
else LEFT~(MakeBinaryLevels LEFT -'COMMA))
LRET~ <(ListAdd? LEFT)
'FUNCTION
(MakeLevels NAME)
LEFT>]

28

(* * Pretty prints program or formuls -- requires Makelevels preprocessing)

(* The values of the carameters are -
FORNMULA -- already drocessed by Llakelevels -
.. the numbe: ¢! soaces alreac) indenec on tne tresent line -
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PREC -- precadence or higrarchy of the next higher leve! of the FORMULA -

Vo PRINTING\SWITCH - i _ B
s 0..normal - v

& 1. this is & Ieft son. so parenthesize if the present operator is of precedence ecual fo the parent cperator and
is in ®# NO\LEFT\ASSOC\OPS. This mode is turned off when globel flag FE\WER PARENS isT. - :
& 7 --1his is a right son. so parenthasize if the present operator is of precederce equal to the parent operator and ~
isin ®# NO\RIGHT\ASSOC\OPS. -
s 2 - this is @ left son and the parent operator is in & NO\RIGHT'\ASSOC\OPS -- only if FEWER' PARENS is NIL -- or this
is a right son and the parent operator is in # NO\LEFT\ASSOC\OPS -- regardiess of FEWER \PARENS -- so parerthesize !
operator is of precedence equal 10 the parent. -
2 3 -- the parent wants this FORMULA 1o be printed on 1 line. -
= 5--10p leve! IMP or EQV call. -
= 6-- connected to hypotheses or conclusions by ANDs. Stack operands verticelly. -
= 8 -- top level cf hypotheses or conclusions ANDed together. Begin stacking. -
9 .- this level should be stacked vertically if it is printed on two or more lines.)

(if FORMULA=NIL
then NIL
elseif (NLISTP FORMULA)
then (PRIN1 (Convert FORMULA))
elseif FORMULA:1=1
: then (PRIN1 (Convert FORMULA:2))
elseif FORMULA:2='NOP
then NIL
elseif DOTS\FLAG and (CHRCT) It 10
then (PRIN1 "...")
e/se (PROG (A1 A2 LEVEL OPF DIST)
(LEVEL-FORMULA: 1)
(OPF~FORMULA:2)

(DIST+(CHRCT))
(A1-FORMULA::2)
(A2-A1::1)

© (A1-A1:1)
(if A2

then A2«<A2:1)
(if OPF MEMB ' (ARRAY FUNCTION)

then [PROG (PAREN) o . o~
. (PrintFormula A1 INDENT 12 0, . o \ >
¢ v (if A2 : L

then (if OPF='ARRAY ~
then PAREN«'("[" "]")
else PAREN-"("(" )"}
(PRIN1 (Convert PAREN:1))
(PrintFormula A2 INDENT~(DIST-(CHRCT}}
12 6)
(PRIN1 (Convert PAREN:2]
elseif OPF='CMPD
then (PRIN1 "begin ")
(for X in FORMULA::2 do (if X:2~="NOP
then (PrintFormula X INDENT+(DIST-(CHRCT )
12 0)
(PRINT “;")
. (EndLine INDENT:))
(PRIN1 “end")
elseif A2=NIL .
_then (PRIN1 (Convert OPF))
(PrintFormula A1 INDENT+(DIST-(CHRCT))
(GETP 'HIERARCHY OPF)
0) :
elseif OPF MEMB <IFOP ! '(IJF IFELSE CONDEXP) >
then (PROG (PAREN)
(it (ILEQ LEVEL (Magic (CHRCT))) and (ILEQ PREC 10)
then INDENT+INDENT+1
PARENeT
(PRIN1 “(")
@lse PAREN#NIL)
(if OPF='CONDEXP
then (PRIN1 " if ")
. else (PRIN1 "if "))
(PrintFormula A1 INDENT+(DIST-(CHRCT)) .
0

(if (ListGT A2 (Magic (CHRCT)
- 6

)) N
then (EndLine INDENT)) S )
(PRIN1 “ then ") :
(PrintFormula A2 INDENT+(DIST-(CHRCT))

12 0)
(if (FLENGTH FORMULA) gt 4
then A2+-FORMULA:5
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(if (ListGT A2 (Magic (CHRCT)
- 6)
then (EndLine INDENT))

(PRIN1 " else ")

(PrintFormula A2  INDENT=(DIST-(CHRCT))

12 0))
(if PAREN
en (PRIN1 '%))))
olseif OPF MEMB <SOMEIO ALLIO>
then (PRIN1 (Convert OPF))
(PrintFormula A1 INDENT+(DIST-(CHRCT))
12 0)
(PRINI " (")
(PrintFormula A2 INDENT+(DIST-(CHRCT))
12 0)
(PRINI ")")
elseif OPF MEMB ' (LABEL OTHERWISE)
then (PrintFormula A1 INDENT+(DIST-(CHRCT))
12 0)
(if OPF='LABEL
then (PRIN1 ": ")
else (PRIN1 " "))
(PrintFormula A2 INDENT-(DIST-(CHRCT))
12 0)
elseif OPF='WHILE
then (PRIN1 "while ")
(PrintFormula A1 INDENT+(DIST-(CHRCT))
12 0)
(PRIN1 " do ")
(if (ListGT A2 (Magic (CHRCT)))
then (EndLine INDENT+2})
(PrintFormula A2 INDENT-(DIST-(CHRCT)}
12 0)
elseif OPF='Qexpression
then (PROG (HIER PAREN)
(HIER«(GETP 'HIERARCHY OPF )
(if PREC It HIEP
then PAREN«T:
(if PAREN
. then (PRIN1 "{":;
(if (ListGT A1 0}
then (PRIN1 "7zrall ")

(PrintFormula A1 INDENT=(DIST-(CHRCT®)

12 ¢}
(A1-FORMULA: &)
(Az-FOPMULA:5)
(FORMULA-FORMULA: : 51
(if (ListGT Al (Magic (CHRCT)}}
then (EndLine INDENT+2))
(if (ListGT A1 0)
then (PRIN1 * find ")

(PrintFormula Al INDENT+(DIST-(CHRCT ;)

12 0))
(if (ListGT A2 (Magic (CHRCT)))
then (EndLine INDENT+2))
(it (ListGT A2 0)
then (PRIN1 “ free ")

(PrintFormula A2 INDENT+(DIST-(CHRCT))

12 0))
(A1+FORMULA: 1)
(PRINT * : ")
(If (LIstGT Al (Magic (CHRCT)))
then (EndLine INDENT+2))

(PrintFormula Al INDENT+(DIST-(CHRCT))

12 0)
(if PAREN
then (PRIN1 ")")))
e/seif OPF='FOR
then (PRIN1 "for ")
(PRIN1 (Convert A1:2))
(PRIN1 (Convert 'ASSIGN))
(if (ListGT A2 (Magic (CHRCT)))
then (EndLine INDENT+2))
(PrintFormula A2 INDENT+(DIST-(CHRCT))
12 0)
FORMULA~FORMULA: : 4
(PRIN1 " ﬂ)
(PRIN1 (Convert FORMULA:1:2))
(PRINY " ™)
A1-FORMULA:2
A2~FORMULA:2

Page 17
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(if (ListGT Al (Magic (CHRCT)))
then (EndLine INDENT+2))
(PrintFormula A1 INDENT+(DIST-(CHRCT))
12 0)
(PRINI " do ")
(if (ListGT A2 (Magic (CHRCT)))
then (EndLine INDENT+2)) ) ®
(PrintFormula A2 INDENT+(DIST-(CHRCT})
12 0)
elseif OPF='CASE
then (PRIN1 "case ")
(PrintFormula A1 INDENT+(DIST-(CHRCT))
12 0)
(PRIN1 " of ")
(for aa in FORMULA::3 do (EndLine INDENT+3)
(PrintFormula aa INDENT+(DIST-(CHRCT))
12 0)

(PRIN1 ":"})
(EndLine INDENT)
(PRIN1 "end")
e/seif OPF='REPEAT
then (PRIN1 "repeat ")
(while A1 do (if Al1:1:1 gt 0
then (PrintFormula A1:1 INDENT+(DIST-(CHRCT))

(* This does not work. R.B.)

12 0)
(PRINT ":"))
(if A1::1
then (EndlLine INDENT+7))
(A1<Al1::1))
(if (ListGT A2 (Magic (CHRCT)
- 7))

then (EndLine INDENT))
(PRIN1 "until ")
(PrintFormula A2 INDENT+(DIST-(CHRCT))
12 0)
elseif OPF MEMB ' (CC CO OC 00)
then (if OPF MEMB ' (CC CO)
then (PRIN1 “"[")
else (PRIN1 ("))
(Pr:ntFormuIa Al INDENT=-(DIST-(CHRCT;;
12 0)
(PRINI 0t
(if (ListGT A2 (Magic (CHRLT;))
then (EndLine INDENT;;
(PrintFormula A2 INDENT=(DIST-(CHRCT;:
12 3
(if OPF MEMB " (CC 0C)
then (PRIN1 "]")
else (PRIN1 ")"))
elseif ((ILEQ LEVEL (Magic (CHRCT))) or PRINTING\SWITCH=3)
and PRINTING\SWITCH~z£ and PRINTING\SWITCH~=5 and PRINTING\SWITCH~=8
then '* kil cther operators processed hereif on 1 pring
lines
(PROG (HIER PAREN RFLG)
(HIER«(GETP 'HIERARCHY OPF))
(if PREC /t HIER
then PAREN«T
elseif PREC=HIER
end (PRINTING\SWITCH=2 or PRINTING\SWITCH=1
and OPF MEMB #NO\LEFT\ASSOC\OPS
or PRINTING\SWITCH=7
and OPF MEMB #NO\RIGHT\ASSOC\OPS)
then PAREN«T
olse PAREN«NIL)
(if PAREN
then (PRIN1 "("))
(if FEWER\PARENS
then RFLG+0
elseil OPF MEMB #NO\RIGHT\ASSOC\OPS
then RFLG+2
else RFLG-1)
(PrintFormula Al INDENT+(DIST-(CHRCT)) M
HIER RFLG)
(if (IGEQ LEVEL 4) and (GetOpLength OPF)=1 and OPF~='DOT
then (PRIN1 " )
(PRIN1 (Convert OPF))
(PRINI " ™)
el/se (PRIN1 (Convert OPF)))
(if OPF MEMB #NO\LEFT\ASSOC\OPS
then RFLG+-2
else RFLG+7)

Page 18
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(PrintFormula A2 INDENT+(DIST-(CHRCT))
HIER RFLG)
(if PAREN

() : ' then (PRIN1 ")")))
~ elseif OPF ~MEMB ‘(. COMMA DOT)
L : then (* A'l cther operators -- except comma -- processed here
N if bregking on two or more lines)
' (PROG (DI1ST2 DIST3)
(DIST2+~(GetOplLength OPF))
(if PRINTING\SWITCH=6 or PRINTING\SWITCH=9
then DIST3«0
else DIST3«(IMAX 2 DIST2))
(SPACES DIST3)
(PrintFormula A1 INDENT+DIST3 12 (PrintingSwitchValue PRINTING\SWITCH

OPF A1))
(EndLirie INDENT-(IMAX 2 DIST2)+DIST3)
(PRIN1 (Convert OPF))
(if DIST2#1
then (PRIN1 " "))
(PrintFormula A2 INDENT+(DIST-(CHRCT)) -
12
(PrintingSwitchValue PRINTING\SWITCH OPF A2));
C’SQ * Comma broken on twe lines D'CCGSSOC‘ here

(PrintFormula A1 INDENT 1Z ©)
(PRIN1 (Convert OPF))
(EndLine INDENT)
(PrintFormula A2 INDENT 12 0])

29
(OnTTY
[LAMBDA NIL ** Selects the 11y cnératigrs
CHARSET«+'TTYCHARSET])
30
. (PrintArray
{ ) - [LAMBDA (OPF A1 A2 INDENT DIST) -t D Tnzmgscn "25-Ller-El (2:25")
Na AL e (PrintFormuls A1 INDENT 12 ) '
(it A2
then (printout NIL LeftSqBrackat:
(PrintFormula A2 INDENT-(DIST-(CHRCT,,
12 0)
(printout NIL RightSgBrecket]:
31
(PrintCase
[LAMBDA (OPF Al FORMULA INDENT DIST) 1D Tnompscn "eC-har-E5 16 30"/
(printout NIL “"case" .) .
(PrintFormula A1 INDENT+(DIST-(CHRCT))
’ 12 0)
(printout NIL . “of" ,
(for aa in FORMULA do (EndLine INDENT+3)
: (PrintFormula aa INDENT+(DIST-(CHRCT))
12 0
(printout NIL SemiColon))
(EndLine INDENT)
(printout NIL "end"])
32
(PrintCmpd
[LAMBDA (OPF FORMULA INDENT DIST) (* D.Thompson "20-Mar-80 18:41")
(printout NIL "begin™ ,)
(for X in FORMULA do (if X:2~='NOP
then (PrintFormula X INDENT+(DIST-(CHRCT))
12 0) "
(printout NIL SemiColon)
(EndLine INDENT)))
(printout NIL "end"])
O
33

(PrintCommaDot
[LAMEDA (OPF A1l A2 INDENT) D Tmoser i iznET (€ 350
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(PrintFormula Al INDENT 12 0)
(printout NIL (Convert OPF))
(EndLine INDENT)

(PrintFormula A2 INDENT 12 0])

Wednesday 17 Jun 81 15:08

(PrintFor
{LAMBDA (OPF A1 A2 FORMULA INDENT DIST)
(printout NIL "for" . (Convert Al1:2)
(Convert 'ASSIGN))
(if (ListGT A2 (Magic (CHRCT)))
then (EndLine INDENT+2))
(PrintFormule A2 INDENT+(DIST-(CHRCT))
12 0)
FORMULA~FORMULA: : 4
(printout NIL (Convert FORMULA:1:2)

V)

A1+FORMULA: 2

A2+FORMULA: 3

(if (ListGT A1 (Magic (CHRCT)))

then (EndLine INDENT=2))

(PrintFormula A1 INDENT+(DIST-(CHRCT))
12 0)

(printout NIL . "do")

(EndLine INDENT+2)

(PrintFormule A2 INDENT+(DIST-(CHRCT))
12 0])

(* D.Thempson “2G-Mar-60 16:39")

(PrintFormula
[LAMBDA (formula currentlndentation parentOpPrecedence printSwitch)
: 1* D Trempsen "25-11ar-E0 0% 5270
(if PFFlag
then (NewPrintFormula formula currentIndentation parentOpPrecedence printSwitch)
e/se (OldPrintFormula formula currentIndentation parentOpPrecedence printSwitch])

-~ (Printlf

[LAMEDA (operator formula level parentOpPrecedence currentlndentation currentLineWidth;

A . oo ap e
1*3 Tromgsen "T8-Jan.ét T8

(% * This routing CvErSEES iN@ 2rinting C° '-1%8n-6'S6 €1 LTEES0NS

(PROG (booleanTest elseBranch offset parenthesize thenBranch)
(booleanTest~formula:3)
(thenBranch~formula:4)
(elseBranch-formula:5)
(if (ILEQ level (Magic (CHRCT))) and (ILEQ parentOpPrecedence 10)
then currentlndentation-currentIndentation+1
parenthesize«T
(printout NIL LeftParenthesis)
olse parenthesize~NIL)
(if operator='CONDEXP :
then (printout NIL , # (printName 'if 'IfWord))

offset«d
e/se (printName 'if 'IfWord)
offset«3)
(PrintFormula booleanTest currentIndentation+(currentLineWidth-(CHRCT))
12 0)

(printName currentlndentation+offset 'ThenWord)
( PrintFormula thenBranch currentlndentation+(currentLineWidth- (CHRCT))
12 0)
(if elseBranch
then (printName currentIndentation+offset 'ElseWord)

(PrintFormula elseBranch currentlIndentation+(currentliffeWidth-(CHRCT))

12 0))
(if parenthesize
then (printout NIL RightParenthesis])

(Printinterval
[LAMBDA (OPF A1 A2 INDENT DIST) 1 D Tnampsor 20 hiaEn 12:367

" Page 20
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(if OPF MEMB '(CC CO)
then (printout NIL LeftSqBracket)
eilse (printout NIL LeftParenthesis))

() : (PrintFormula A1 INDENT=(DIST-(CHRCT))
12 0)
(printout NIL Period Por1od)
% (It (ListGT A2 (Magic (CHRCT)))

then (EndLine INDENT))
(PrlntFormuIa A2 INDENT+(DIST (CHRCT))
12 0)
(if OPF MEMB '(CC 0OC)
then (printout NIL RightSqBracket)
e/se (printout NIL RightParenthesis])

38
(PrintLabel
[LAMBDA (OPF A1 A2 INDENT DIST) (* D.Thompson “20-Mar-80 18:21")
(PrintFormula Al IgDENT'*(DIST-(CHRCT)) '
12 .
(if OPF="'LABEL .
then (printout NIL Colon .)
else (printout NIL ,))
(PrintFormula A2 INDENT+(DIST-(CHRCT))
12 0])
39
(PrintMisc1iLine '
[LAMBDA (operator leftSubExp rightSubExp printSwitch level parentOpPrecedence currentlndentation
currentLineWidth) * D.Thempson “20-Jun-E0 11:51")
* = This routine oversees the printing of expressions ! *ur.g intc the remaining space cf the current line.
Prececence is worried 8bout. SO that coeranos 1nat 8re 1mersenes es2ressic~s wi'l be parenthesized i necesse:y.)
{PROC (operatorPrecedence parenthesize subExpressionPrintSwitch;
: ‘ - (operator-(Shorten operater))
\\ 4 (operatorPrececdence~(OperatorPrecedence cperator;}
(if parentOpPrecedence /t operatorPrecedence or (UserProfile "FullyParenthesize T
then parenthesize~T
elseif parentOpPrecedence=cperatorPrecedence
and (printSwitch=2 or printSwitch=1 and operator MEMB #NO\LEFT\ASSOC.0PS
or printSwitch=7 and operator MEMB #NO\RIGHT\ASSOC\OQOPS)
then parenthesize~T
else parenthesize~NIL)
(if parenthesize
then (printout NIL LeftParenthesis))
(if operator MEMB #NO\RIGHT\ASSOC\OPS
then subExpressionPrintSwitche«2
else subExpressionPrintSwitch«1)
(PrintFormula 1eftSubExp currentIndentation+(currentLineWidth- (CHRCT))
operatorPrecedence subExpressionPrintSwitch)
(if (IGEQ level 4) and (GetOplLength operator)=1 and operator~='DOT
then (printout NIL , (Convert operator)
')
else (printout NIL (Convert operator)))
(if operator MEMB #NO\LEFT\ASSOC\OPS
then subExpressionPrintSwitche2
else subExpressionPrintSwitch«7)
( PrintFormula rightSubExp currentIndentation+(currentLineWidth-(CHRCT))
operatorPrecedence subExpressionPrintSwitch)
(if parenthesize
then (printout NIL RightParenthesis])
40

(PrintMisc2Lines
[LAMBDA (operator leftSubExp rightSubExp printSwitch currentIndentatiop currentLineWidth)
(" D.Thempson “16-Aug-€0 14-02")

i (* * This routine oversees the printing of 8 expression that’s soread over 2 (or more) lines.)
U../'
(PROG (operatorLength locallndentation)
(operatorLength-(GetOplength operator))

(if printSwitch=6 or printSwitch=9
then locallndentation~?
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eise 1ocallndentation-(IMAX 2 operatorLength)
(printout NIL .SP locallndentation))
(PrintFormula YeftSubExp currentIndentation+locallndentation 12

(PrintingSwitchValue printSwitch operator leftSubExp)) (3
(EndLine currentlndentation-(IMAX 2 operatorLength)+locallndentation) ‘
(printout NIL (Convert operator))
(if operatorLengthsl } ~—r

then (printout NIL .))
(PrintFormula rightSubExp currentlndentation+(currentlineWidth-(CHRCT))
12

(PrintingSwitchValue printSwitch operator rightSubExp])

41

(PrintPrefixFunction
[LAMBDA (operator parameters currentIndentation currentlLineWidth)
(* D.Thompson “28-Jul-80 17:59").

(* * This routine oversees the printing of prefix functions and their parameter lists.)

(if operator=IH20P
then (printout NIL (Convert operator)
LeftParenthesis # (PrintFormule parameters:3 currentIndentation+(
currentLineWidth-(CHRCT))
12 0)
Comma . (Convert parameters:4))
(if (FIXP parameters:4) and parameters:4~=(Nodeld parameters:4)
then (printout NIL . LeftCurlyBracket (Nodeld parameters:4)
RightCurlyBracket RightParenthesis)
else (printout NIL RightParenthesis))
else (printout NIL (Convert operator))
(if parameters
then (printout NIL LeftParenthesis # (PrintFormula parameters currentIndentation=(
currentLineWidth-(CHRCT);

12 0)
RightParenthesis]}

(PrintProgramPiece
[LAMBDA (operator Al A2 formula level parentOpPrecedence currentlndentation currentLineWidth;
{* D Themoser "25-Mer-60 11:37*

1*° Tris routing CveS€ES e prnting o pieces cY & presrem.)

~(PROG (foundIt)
(foundIteT)
(SELECTQ operator
(ARRAY (PrintArray operator Al A2 currentIndentation currentLineWidth))
(CASE (PrintCase operator Al formula::3 currentlndentation currentLineWidth))
((CC CO OC 00)
(Printinterval operator Al A2 currentIndentation currentLineWidth))
(CMPD (PrintCmpd operator formula::2 currentIndentation currentlineWidth))
((CONDEXP IF IFELSE)
(Printlf operator formula level parentOpPrecedence currentlndentanon
currentlineWidth))
(FOR (PrintFor operator Al A2 formula currentlndentation currentlineWidth))
((LABEL OTHERWISE)
(PrintLabel operator Al A2 currentlndentation currentLinewidth))
(WHILE (PrintWhile operator Al A2 currentlndentation currentLineWidth))
(REPEAT (PrintRepeat. operator Al A2 currentlndentation currentLinewwth))
foundIt-NIL)
(RETURN foundIt])

43

(PrintQexpression .
[LAMBDA (operator formula parentOpPrecedence currentIindentation currentLineWidth)
(* D.Thompson "20-Jun-60 11:55")

(* * Tnis routine oversees the printing of Q-expressions.)
(PROG (expression findList freeList givenList leftParens operatorPrecedence)

(operatorPrecedence~(OperatorPrecedence operator))
(if parentOpPrecedence /t operatorPrecedence
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then (printout NIL LeftParenthesis)

leftParens«1
- else 1eftParens~0)

{ ) (givenList~formula:3)
M (findList-formula:4)
(freeListeformula:5)

o (expressioneformula:6)

(1eftParens«leftParens+(PrintQuantifiers givenList findList (ListGT expression

(Magic (CHRCT)))
currentIndentation currentlineWidth))

(PrintFormula expression currentIndentation+(currentlineWidth-(CHRCT)]

(for 1 from 1 to leftParens do (printout NIL RightParenthesis])

(PrintQuantifierSequences
[LAMBDA ‘(outputSequence expressionIsBig currentindentation currentlineWidth)
(* D Thompson * 1-Apr-8C 14:35")

(* * This routine actually prints the quantifiers of a Q-expression. Order has &!reacy been determinec.)

(PROG (leftParens name segment)
(1eftParens«0)
(if outputSequence:1=NIL
then outputSequence~outputSequence::1
name«'some
eise name-'all)
[outputSequence~(for x in outputSequence collect (if (EQLENGTH x 1)
then (Makelevels x:1)

else (MakeBinaryLevels x 'COMMA]

(for s on outputSequence bind segment eachtime segment-s:1
do (printout NIL name .) )
(PrintSequence segment currentlIndentation+(currentlLineWidth-(CHRCT )
(if s::1 and (ListGT s:2 (Magic (CHRCT);)
then (EndlLine currentlndentation’
. : (printout NIL LeftParenthesis)
‘ > . elseif s::1:=NlL and expressionlsBig
Sl g then (Endline currentIndentation=2)
’ (printout NIL LeftParenthesis:
e/se (printout NIL . LeftParenthesis’}
(1aftParens-leftParens-1;
(SELECTQ name
. (217 name=~'sons
(scme name='ai!l
(Unexpected ‘EinaryValue T)))
(RETURN VeftParens];

(PrintQuantifiers

[LAMEDA (originalGivenList originalFindList expressionlsBig currentIndentation currentlineWidth)

t* D Thempsen “20-Ji. =80 1527

(* * This routine prints the quantifiers of & Q-erpression. It is smart about dependency lists in giver lists. etc.)

(PROG (dependencies findList givenList leftParens outputSequence)
(* normalize find list: all atoms
(ignore "dependencies*))
(findList=(for x in originaliFindList collect (firstElement x)))

(* normalize given lisi: each element either en atom. or

&'list: (given Var. dependencies))
[givenList«(for x in originalGivenList
collect (if (NLISTP x)

then x
elseif (EQLENGTH x 1)

then (firstElement x)
else dependencies~(for d in x::1 bind dep

eachtime dep~(firstElement d)

when dep MEMB findList collect dep)

(if dependencies

NS then <(firstElement x:1) ! dependencies>
&J else (firstElement x:1]
{* CLIDLISECLENCE (§ 81 C1 SIS,
igaemVers ingers §Lem vers inghers

(outputSequence«(DetermineQuantifierOrder givenList findList})

S PretprecLettier sif srzciutime m e o
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(leftParens«~(PrintQuantifierSequences outputSequence expressionIsBig currentlndentation
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open parens)

currentLinewWidth))

- (RETURN leftParens])

(PrintRepeat
[LAMBDA (OPF A1 A2 INDENT DIST)
. (PRIN1 "repeat ")
(while A1 do (if A1:1:1 gt 0

(* D.Thempson “12-Mar-80 20:56")
(* This does no: work. R.B.)

then (PrintFormule A1:1 INDENT+(DIST-(CHRCT))
12 0)

(PRINT "))
(if A1::1 i

then (EndLine INDENT+7))
(AleA1::1))

(if (ListGT A2 (Magic (CHRCT)
-7

then (EndLine INDENT))
(PRINI "until ")
(PrintFormula A2 INDENT+(DIST-(CHRCT))
12 0])

(PrintSequence
[LAMBDA (formula currentlndentation)

(= D.Thompscr "25-11ar-80 0€:54")

(* * This routine will print sequences of identifiers. Right now 1t iels the r.orme' mechanism

(PrintFcrmula) handle it.)

(PrintFormula formula currentlIndentation 12 0])

-

‘ (PrintSimple
"[LAMEDA (formula;

i** Tris souting Drints &'1Ne Iriviei CESES ¥ 1T . &S - BICMS. usis Of lengin * elc.)

(if formulazNIL
then T
elseif (NLISTP formula;
then (printout NIL (Convert formula))
T .

elseif formula:ls1l
then (printout NIL (Convert formula:2))
T

elseif formula:2="'NOP
then T
elseif DOTS\FLAG and (CHRCT) /It 10
then (printout NIL E11ipses)
T

eise NIL])

(PrintSomeAll
[LAMBDA (OPF A1 A2 INDENT DIST)
(printout NIL (Convert OPF))
(PrintFormula A1 INDENT+(DIST-(CHRCT))
12 0 :

(printout NIL LeftParenthesis)

(PrintFormula A2 INDENT+(DIST-(CHRCT))
12 0) :

(printout NIL RightParenthesis])

(PrintWhile
[LAMBDA (OPF A1 A2 INDENT DIST)
(printout NIL "while" ,)
(PrintFormula A1 INDENT+(DIST=-(CHRCT))

(* D.Thompson "20-Mar-80 18:10")

{*D.Thempson "2C-1tar-60 1€ 117

Page 24

46

47

48

49

50



" INFIXPRINT.INDEX.19 at ISI-SYSTEM-F ' Wednesday 17 Jun 81 15:08

12 0)

(printout NIL , "do")

(EndLine INDENT+2)

(PnntFormuIa A2 INI;ENT-O-(DIST (CHRCT))
12 0])

)
(PrintingSwitchValue
[LAMBDA (printSwitch presentOp subExp) (* D.Thompson “16-Aug-80 14:07")

(" * Sets the printSwitch for recursive PrintFormula calls on two or more lines)

(PROG (nextOp)
N (RETURN (if (LISTP subExp)
then presentOp~(Shorten presentOp)
nextOp~(Shorten subExp:2)
(if printSwitch=5 and nextOp=ANDIO

-then 8

elseif (printSwitch=8 or printSwitch=6) and nextOp=ANDIO
then 6

elseif printSwitch=2 and presentOp=nextOp
then 9

elseif printSwitch=0 and presentOp MEMB <ANDIO ORIO ADDIO MULTIO>
and presentOp=nextOp
then 8
else 0)
else 0])

(SeparateWithBlanks?

[LAMEDA (previous current) ) 1* D.Thempscn "31-Mar-81 13-49")

* = Tr:sroyune reiurns @ Boolear: value: -

) . Titthe nwe paramieers previous and curren: ere bott a: :'M butrethe s & spec.al character
= ) . 17,0 17.uS ThE WO SPCUIC b SEDBTEIEC wiih & brank i 1ng, "¢ Dr.ntes .~
A\ ] T il sinenwise (anc 1 shoulc be OK 12 ruminem 10ZErer I T ER0 ST . B

enc Pesce!ReacTakiel.)

® "

Lie1c reza them ir witk cLr parser

(if {ATOM previous) and (ATOM current; and ((i=(NCHARS CUvrrent)) and (CHCON1 current; MEMB
. CurrentBreakCharaclers
or (1=({NCHARS previous)) and (CHCON1 previsus,

MEMB
CurrentBreakCharacters;
then NIL
else T])
(SetHierarchy
[LAMBDA (OPERATORS HIER) (* SETS tne ruerarchy o & list of OPERATORS

(for X in OPERATORS do (PUT 'HIERARCHY X HIER])
)

(RPAQQ DeCanonicalizeFNS (DeCanonicalize LtReplace MixedToNary RemoveMinus ReorderPlus SigmaEnd
Sigmalnit))
(DEFINEQ

(DeCanonicalize :
[LAMBDA (U) _ ( R.Bates "30-Jul-79 14:32")

(* * Pretties up cerigin EQ. PLUS. NE. LE forms for printing. DeCanonical.ze 1akes a cancnicalizec pref.x expression
andfinds all parts having these forms - ,
(equality-relation --- (PLUS --- (MINUS A) ---)) -
(equality-reiation -« (MINUS A)) -
and moves all the MINUS A’s 10 the left side. Also takes form -
N (PLUS (MINUS A) B (MINUS C) --- D) -
fo -
U (PLUS --- (DIFFERENCE (PLUS 'MINUS A) B Cj --- D)
‘ it FEVVER PARENS is T But if FEWER PERENS :s NIL ine~ tc -
(DIFFERENCE (PLUS B +.- D) 1PLUS A C ---i). In 8CTiticr. { LESS THAN FLAG !lagis T.ther LIResece v.hitry t2
reciace ceriain LE'S with equivaient LT's!
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(if CANON or (NLISTP U)
then U
elseif U:1 MEMB <LEOP EQOP NEOP>
then (PROG (LEFT RIGHT (ORIGRHS (MixedToNary U:3)))
© (il (NLISTP ORIGRHS)
| . then (RETURN U)
j s ; elseif ORIGRHS: 1=ADDOP
: : then LEFT«(Sigmalnit (MixedToNary U:2))
(for X in ORIGRHS::1 do (if (NEG\TERM X)
‘ then LEFT+ < '! LEFT ! <(SIMP\NEG X)
>

else RIGHT~ < 1! RIGHT ! <X>>))
| (RETURN (LtReplace <U:1 (DeCanonicalize (SigmaEnd LEFT))
; : : (D)eCononicaIize (SigmaEnd RIGHT))
1 >)
elseif (NEG\TERM ORIGRHS)
then (RETURN <U:1 (DeCanonicalize (SigmaEnd < !!(Sigmalnit U:2) K <(SIMP\NEG
ORIGRHS)
>>))
0>)

else (RETURN <U:1 !(DeCanonicalize U: :1)

)

e/seif U:1=ADDOP
then (if FEWER\PARENS
then (RemoveMinus U)
else (ReorderPlus U))
eiseif U:1=MULTOP
then (PROG - (NUMDEN)
( NUMDEN-(GETNUMDEN U))
(if NUMDEN:EL2=1
then (RETURN <(DeCanonicalize U:1) !(DeCanonicalize U::1)
>

)
else (RETURN <QUOTIENTOP (PDeCanonicalize NUMDEN:EL1)
(DeCanonicalize NUMDEN:EL2)

>)))
else <(DeCanonicalize U:1) !(DeCanonicalize U::1}
>}
- ’ .
85
" (LtReplace
[LAMEDA (U} (* R Betes "21.0¢1-76 15:33")
(* Crenges appropr.ere LE forms 1o LT 1cr prriing LIRED.&Ce '¢&vES @ CANONICE. Lre'ix @XDress 01 uncnanged urness
itis cricem (LE (PLUS »e 1+-2) «--) where the 7 cccurs exactiy once This form s cranged 1¢ the equivalen: LT
formi
|
(if LESS\THAN\FLAG NIL or (NLISTP U) or U:1~=LEOP or (NLISTP U:2) or U:2:1~=ADDOP
or ~(1SINT V)
then U
else (PROG ((OLDARGS (U:2::1))
(NEWARGS NIL)
(FOUND 0))
(for X in OLDARGS do (if X=1
then FOUND~FOUND+1
: else NEWARGS«~ < !! NEWARGS ! <X>>))
(RETURN (if FOUND=1
then <LTOP (SigmaEnd NEWARGS)
u:3>
else U])
56
(MixedToNary
[LAMBDAY (V) (* R.Bates “30-Jul-79 14:34")

(* * Converts mixed binary and n-ary tc n-ary. Converts top level operator and its n-ary arguments. but not lower
levels tharn that.)

(if (NLISTP U)
then U
else (PROG ((OPRU (u 1))
ARGLIST

(if OPRU ~MEMB <ANDOP OROP ADDOP MULTOP MAXOP MINOP)>
then (RETURN U))
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(UeU::1) :
(for X in U do (if (NLISTP X) or X:1~=0PRU
then ARGLIST~ X ! ARGLIST.
e/se ARGLIST~ ¢ !'!'(REVERSE (MixedToNary X)::1) ! ARGLIST
(RETURN <OPRU !'(REVERSE ARGLIST)

1)
57
(RemoveMinus
[LAMBDA (U)
(PROG (LEFT)
(* CHANGES add of minus term intc subirect for printing. Removellirys takes form (PLUS (M1INUS A! B
(MINUS CJ ==» D) to (PLUS --- (DIFFERENCE (PLUS (MINUS A BI Cj --- Dii
(U-(MixedToNary U))
(LEFT~(DeCanonicalize U:2))
(for X in U::2 do (if (NEG\TERM X)
then LEFT~ <DIFFOP LEFT (DeCanonicalize (SIMP\NEC X})
else LEFT~ (ADDOP LEFT (DeCanonicalize X:
7))
(RETURN LEFT])
58
(ReorderPlus
[LAMBDA (V)
(PROG (LEFT RIGHT)
(> Grcu05 @NC SUbIrECIE minus terms o e su T fer prining. Resroe R st -esioem iPLUS NS4 B
(KINUS C}ee D) 10 iDIFFERENCE (PLUS B - D) (PLUS A C ---iis
(for X in (MixedToNary U)::1 do (if (NEGN\TERM ¥
then PICHT~ ': RICHT : ¢DeCanonicalize
. S]MF 'JEC )
else LEFT~- = ' _ii71 ! ‘(DeCanonicalize ¥
(RETURN (Jif LEFT=NIL
then <NEGOP (SigmaEnd RIGHT
elseif FICHT=NTL
then (SigmeEnd .if"
else -DIFFOP (SigmaEnd LEFT:
(SigmaEnd RIGHT
:])
59
(SigmaEnd
[LAMBDA (V) 1" R Eetes "14.Dec.7G "¢ 47"
* Ends st ¢f tems 1o be sumTeC!
(if UsNIL
then C .
elseif (FLENGTH U)=1
then U:1
else <ADDOP ! U>])
60
(Sigmalnit
[LAMBDA (U) (* Starts list of items tc be summec)
(if Us0
then NIL

else <U>])
)
(H#INITVINFIX\PRINT)

(RPAQ MagicCount &)
[DECLARE: DONTEVALG@LOAD DONTCOPY
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(* t The information for compiling and block compiling.) )

(RPAQQ INFIXPRINTMACROS (ListAddl ListGT ListPlus))
(DECLARE : ' EVALG@COMPILE

(PUTPROPS ListAdd1 MACRO [(X)

(ADD1 (COND
((LISTP X)
(CAR X))
(T 1))

(PUTPROPS ListGT MACRO ((X Y)

(IGREATERP (COND

((LISTP X)

“(CAR X))

(T 1))
)

(PUTPROPS ListPlus MACRO [(X Y)

(IPLUS (COND

((LISTP X)
(CAR X))
(T 1))
(COND
((LISTP Y)
(CAR Y))
(T1])

)
(DECLARE: DOEVAL@COMPILE

(PUTPROPS CHRCTMACRO [X (LIST (QUOTE IDIFFERENCE)

)

(QUOTE #CURRENT\LINELENGTH)
(QUOTE (POSITION])

“ (RPAQQ INFIXPRINTBLOCKS ((INFIX\PRINTBLOCK ArgsMakelLevels Convert EnbeddedOuanuﬁer Encline

FuncMakelevels GetOplLength INFIX\PRINT INFIX\PRINT2
INFIX\PPINT4 Magic MakeBinarylLevels MakeProgramLevels
MakelLevels Max OperatorPrecedence PrintingSwitchValue
Printformula PRINT\PPOCRAM NewPrintformula Printhrray
PrintCase PrintCmpcd PrintCommaDct PrintFor FrintIf
PrintInterval PrintLebel PrintMiscliLine PrintMisczlinss
PrintPrefixfFunction PrintProgramPiece PrintQexsressicrn
PrintQuantifiers DetermineQuantifierOrder
PrintQuantifierSequences PrintRepeat PrintSesgisr:
PrintSinple PrintScomeAll PrintWhile NewMakeisvz 15
OldMakelevels O1dPrintfFormula (NOLINKFNS . T:
(GLOBALVARS #CURRENTMLINELENGTH #LIST\OF\SYSTEM\QOPS
#NONLEFTVASSOC\OPS #NO\RIGHT\ASSOC\OPS
#NUMBERLINES #TERMINALPAGELENCTH CHARSET
DOTS\FLAC FEWER\PARENS DTVSCANON CONTROLKFLC
MagicCount)
(ENTRIES INFIXNPRINT INFIX\PRINT3 INFIX\PRINTZ
PRINT\PROGRAM Convert))

(DeCanonicalizeBLOCK DeCanonicalize LtReplace MixedToNary RemoveMinus ReorderPlus SigmaEnd

Sigmalnit (NOLINKFNS . T)
(GLOBALVARS CANON LESS\THAN\FLAG)
(ENTRIES DeCanonicalize))))

[DECLARE: DONTEVAL@LOAD DOEVAL@COMPILE DONTCOPY
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(BLOCK:

INFIX\PRINTBLOCK ArgsMakelLevels Convert Embeddedouant1f1er EndLine FuncMakelevels GetOplength
INFIX\PRINT INFIX\PRINT3 INFIX\PRINTA Magic MakeBinarylLevels MakeProgramievels Makelevels Max
OperatorPrecedence PrintingSwitchValue PrintFormula PRINT\PROGRAM NewPrintFormula PrintArray

PrintCase PrintCmpd PrintCommaDot Printfor PrintIf PrintInterval PrintLabel PrintMisclline
PrintMisc2Lines PrintPrefixFunction PrintProgramPiece PrintQexpression PrintQuantifiers
DetermineQuantifierOrder PrintQuantifierSequences PrintRepeat PrintSequence PrintSimple
PrintSomeA11 PrintWhile NewMakelLevels OldMakeLevels OldPrintFormula (NOLINKFNS . T)
(GLOBALVARS #CURRENT\LINELENGTH #LIST\OF\SYSTEM\OPS #NO\LEFT\ASSOC\OPS #NO\RIGHT\ASSOC\OPS

#NUMBERLINES #TERMINALPAGELENGTH CHARSET DOTS\FLAG FEWER\PARENS DTVSCANON
CONTROLKFLG MagicCount)

. (ENTRIES INFIX\PRINT INFIX\PRINT3 INFIX\PRINT4 PRINT\PROGRAM Convert))
(BLOCK: DeCanonicalizeBLOCK DeCanonicalize LtReplace MixedToNary RemoveM¥nus ReorderPlus SigmaEnd
Sigmalnit (NOLINKFNS . T)
(GLOBALVARS CANON LESS\THAN\FLAG)
(ENTRIES DeCanonicalize))

]
(DECLARE: DONTEVALGLOAD DOEVAL@COMPILE DONTCOPY COMPILERVARS

(ADDTOVAR NLAMA )
(ADDTOVAR NLAML )

N
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(ADDTOVAR LAMA Max)

)
(DECLARE: DONTCOPY .

(FILEMAP (NIL (1152 8387 (#INITNINFIX\PRINT 1165 . 4212) (EmbeddedQuantifier 4216 . 43¢<) |
MakeProgramLevels 4398 . 8014) (OperatorPrecedence 8018 . €26-;) (8482 13104 (INFIX\PR]NT gaus . BETT)
(INFIX\PRINT3 9581 . 107C7) (INFIX\PRINT4 10711 . 11806) (PRINT\PROGRAM 11810 . 131G1)) (12%:8 82291

(AbortInfixPrint 13961 . 14159) (ArgsMakelevels 14163 . 143¢c) (Convert 14400 . 152:2) (
DetermineQuantifierOrder 15247 . 16752) (EndlLine 16756 . 17(029) (FuncMakelevels 17033 . 17818 (
GetOpLength 17819 . 18020) (InitHierarchy 18024 . 18682) (InitTTYCharSet 18686 . 20C7z) (Listdzoc)
2007¢ . 20246) (ListGT 20250 . 20432) (ListPlus 20437 . 20€5:2) (Magic 20€58 . 20907) (MaLLE narylevels
20611 . 21705) (MakeLevels 21706 . 21926) (Max 21230 . 22270) (NewMakelevels 22274 . 2491} (
NewPrintFormula 24995 . 28452) (OldMakelevels 28256 . 34743) (01dPrintformula 34747 . 45427} (OnTTY
45431 . 45564} (PrintArray 45568 . 45885) (PrintCase 45889 . 4€342) (PrintCmpd 46346 . 46718 (
PrintCommaDot 46722 . 46985) (PrintFor 46989 . 47708) (Printformula 47712 . 48106) (PrintIf -811P
4950¢) (Printinterval 29513 . 50131) (PrintLabel 50135 . 50487) (PrintMisciLine 50471 . BZiég, (
PrintMisc2lines 5249C . 53622) (PrintPrefixFunction 53626 . 54705) (PrintProgramPiece 547l¢ .
PrintQexpressicn 55986 . 57087) (PrintQuantifierSequences 57091 . 58516) (PrintQuantifiers £3852
60380) (PrintRepeat 60384 . 60984) (PrintSequence 60988 . 61312) (PrintSimple 61316 . 61922} (
PrintSomeAll €1946 . 62303) (PrintWhile 62307 . 62632) (Prwnt1ng$w1tchVa1ue 62636 . 63438) ( .
SeparateWithB]anks7 63442 . 64291) (SetHierarchy 64205 . 64488)) (64616 70324 (DeCanonwca112e £2628 .
€6922) (LtReplace 66937 . 67790) (MixedToNary €779: . 68517) (RemoveMinus 68521 . 6¢G78) (PecrderPlus
66062 . 66623) (SigmakEnd €9828 . 7014€) (Sigmalnit 72150 . 723z21}%)%:
STOP ‘

€825 (

o e
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