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(- t The ififix print initialization function.) ] 

(DEFINEQ 
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1 

(# INIT\INFIX\PRINT 
[LAMBDA NIL (. R.Bates .. 6·Avg·79 14·10"j 

(/SET '#lIST\OF\SYSTEM\OPS 
. <MAXIO MINIO IMPIO EQVIO NOTIO NEIO LEIO GEIO ORIO ANDIO ADDIO DIFFIO NEGIO MUlTIO INVIO 

OUOTIENTIO LTIO GTIO EQIO DIVIO MODIO ALLIO SOMElO ! 'ICC CO OC 00 NOP ARRAY ENTRY IN 
EXIT ) 

> ) 

(. List of op's for which (lA 0" B) associative·o" C) differs from (A 0" (S associative·o" CII where 0" and 
associative·o" have same hierarchy) 

(/SET '#NO\LEFT\ASSOC\OPS <IMPIO DIFFIO QUOTIENTlO DIVIO MODIO» 

(. List of Op·S for which (lA associative 10" BJ 0" CJ differs from (A associative 10" (B op C)) where 01' end 
associative 10" have same hierarchy) 

(/SET '#NO\RIGHT\ASSOC\OPS <IMPlO DIVIO MODlO» 

(. Global flag CANON being NIL Bllol'o's INFIXIPRINT and INFIX . PRINT;) I,." fact a.")· rovtine calling DeCanoniea:ize! le· 
s.'mo/it)· the canonical form of EO. NE. LE fo' "rinting When CANON is T. sve~ 'c"ti"es will print e,aetl) I~.e 
ex"ression given them inClvding the vnreaoable canonics/ized forms) 

(. G:obs! flaf} LESS\ THAN' FLAG has ne effect vmil CANON IS NIL. Then LESS· THAN .FLAG be.r'g T alfel',s cena,., ~E·s:: 
be deeano.~icalized to eC/vilialem LT·s If LESSI THAN\FLAG:s NIL. all LE·s wiff rema:n LE·si 

(lSET 'LESS\THAN\FLAG T) 

I' G'O:lS· flap FEWER PARENS selects ~·.~ic" ,',8)· DeCanc";e~,.u IrealS tr.~ 'c r" !~~JS !/.IINi.JS Ai 5 
(!.lINUS C; DJ. If FEII'ER'.PARENS is NIL. INFIX .PRINT (".nIC· ')ses DeCan=".c8IZE. ;·,·es B + D, 110. + C; If FElVER FARE':S 
T. lI·iF.)" PRINT g,lIes·A ~ S·C + D. T.~/s la:ler fo''!'' ~ecEss.'re:e5 a rerr.OlEi C' lce- ;)i:'er.:"eses i~ .r:fi,.o,<m,m;; 
(X·v: • Z It CANOIi ,$ T Ihe~ r~e forne (FLUS !U,IJ()S AI B It.:flJ()S Cj 011'." . . /J:Y :>t:;f!-.'T vne •. a~gflc as ./0, + B.·C· D . . ·."f 

,"e e'fecr on tX~Yi .,. Z 1'.';'; remair: c: .. !i:r~,i~d t,; rEi'l'ER Ft..1;e:.'S': 

·(/SET 'FEWER\PARENS NIL) 

(/SET '#ERROR\REPORTlNG\FLG NIL) 

(/SET 'DOTS\FLAG NIL) 

,. Gicea .a'ico·£' .:- ERROR FlE:>Or:;";'::.G =.G:: -:'~ s :"e 
P":"'it;.,..,~ cf tne errc" message fer 1.r~.:r9 r~ ,'/.;;) ;:;"!.'7 

scme~·"i."lg ."10: en !"E flSl cf iur;ctlcns c r o:Jc·a::··s ' 
(. Gicos' ,·a".ole DOTS··FLAG. il noo,IJlL. ,a;.ses 
INFIX PRINT erc. TO pri,.: " ..... 
Wt'1ef'l !~e rigm msrgin is rsac!;ed "nste.ac oJ s: .':i"; 

o\'er rhe !lneJ 

f· M8~E the a"p'op'iate ceils to set vp STANFORD snd NORUl..L lerminel chereCle.' sets. print OvT forms. and page 
length. Also in.'tialize for a normel term;nal.) . 

(/SET '#TERMINALPAGELENGTH 24) 

(/SET 'DTVSCANON T) 
( InltTTyell.,Sat) 
( InltHief.felly) 
COnTTY) 
(INTERRUPTCHAR 11 '(PRINl (CHARACTER 7]) 

(EmbeddedQuantifier 
[LAMBDA (operator) 

«Shorten operator) 
MEMB <SOMElO ALLIO>]) 

(MakeProg ram Levels 
[LAMBDA (FORMULA) 

(. If DTVSCANON is NIL Then RenemeAIoms is called on 
almosT all atoms printed by INFIX \PRINT.J 

(. D. Thompson "2Q·Jvn·80 11:34 ") 
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(a • Prtp,gCflSSflS "rlfix Dropr.ms for formula Drint,r,l 

(PROG (lRET) 
(SElECTQ FORMULA:SYNTACTICTYPE 

«assertStatement assumeStatement proveStatement) 
lRET" 
(MeleeSineryLeveis <FORMULA: assert ion) 'ASRT)) 

(ass ignmentStatement lRET" (MeleeS/naryLaveis < FORMULA: va ri ab 1 e FORMULA: express ion> 
'ASSIGN)) 

(caseStatement (PROG (caseMax caseElement (lEFT (FORMUlA:expression)) 
(RIGHT (FORMUlA:statement))) 

(caseMax"O) 
(caseElement"(for (caseE casel caseM caseS) 

In FORMUlA:caseElementlist 
collect (casel"caseE: caselabel ) 

(if easel: : 1-NIL 
then casel"(MaleeLeveis easel: 1) 

el,e casel"( MaleeSinaryLeveis easel 
'COMMA))" 

( caseS .. (MaleeLeve/s (if 
caseE:statelllent 

else 'NOP j ) ) 
(caseM"( IMAX 2 (ListPlus easel caseS j) 

) 
(caseMax"(IMAX caseMax caseM)) 
(<caseM 'lABEL easel caseS»l) 

(if RIGHT 
then RIGHT .. (MaleeLaveis RIGHT) 

RIGHT .. qListAdd1 RIGHT) 
'OTHERWISE (1 'vtberwise > RIGHT) 

caseMax .. (Msx caseMax RIGHT) 
caseElernent .. < ! caseElement RIGHT» 

(lEFT"{MaleeLeve/s lEFT)) 
{LRET" <(Max LEFT caseMax)+ 1 'CASE LEFT! caseElement») i 

[compoundStatement (PROG ({RIGHT (FORMUlA:statement))) 
{lRET"(FuncMsleeLaveis RIGHT 'CMPD T] 

{forStatement lRET .. {FuncMaleeLeve/s <FORMULA:.identifier FORMUlA:express;on 
(l-CASE FORMULA:d1rect;on:lEXEME) 
FORMULA:expression# FORMUlA:statement. 

'FOR IJIL)) 
{goToStatement LRn .. (MaleeSinaryLeve/s <FORMULA: label> 'GOTO)) 
[ifState~ent (PROG {(EXPRESSION (FORMUlA:expressionl) 

(lEFT (FORMULA:state~e~t)) 
(RIGHT (FORMULA:statenent#))) 

(LRET"( if RIGHT . 
then (FuncMakeLeve/s <EXPRESSIOtJ LEFT RIGtil. 'HELSE 

NIL) 
else (FuncMaleeLeve/s <EXPRESSIOIJ lEFT>. 'IF NIL] 

(1 abelStatement lRET" (MaleeBineryLeve/s <FORMULA: label (if FORMULA: simpleState~ent 
. else' NOP) 

> 
'lABEL)) 

{procedureStatement (PROG {{lEFT (FORMUlA:expression)) 
(NAME (FORMUlA:identifier))) 

(If lEFTsNIL 
then lRET" <2 'FUNCTION (MskeLevels NAME) > 

else (if lEFT: : 1-NIL 
then lEFT"{MsleeLevels LEFT: 1) 

else LEFT"(MakeBinaryLeve/s LEFT 'COMMA)) 
LRET" <( ListAdd1 lE FT) 

, FUNCTION 
{Malee Levels NAME) 
lEFT») ) 

(repeatStatement (PROG ({RIGHT (FORMULA:express1on)) 
(LEFT (FORMULA:statement))) 

(lEFT"(FuncMaleeLev.'s LEFT NIL T)) 
(RIGHT"(M.leeLeve/s RIGHT)) 
(LRET" <(Max RIGHT LEFT)+ 1 'REPEAT lEFT::2 RIGHT»)) 

[returnStatement (PROG {(RIGHT (FORMUlA:expression))) 
(If RIGHT 

then RIGHT"( Male.Leve/s RIGH.T) 
lRET" <( ListAdd1 RIGHT) . 

'FUNCTION '(1 return) 
RIGHT> . 

• /se LRET'" (1 return] 
(statement LRET .. <0 'NOP » 
(whl1eStatement lRET" (MaleeBineryLeve/s <FORMULA:expression FORMUlA:statement> 

'WHILE)) 
(Unexpected 'ProgramType)) 

(RETURN LRET]) 
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<OperatorPrecedence 
[LAMBDA (o.perator) 
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(. D.Thompson "19·Aug.80 16:47"j 

( •• This routine r'turns the operator precedence of irs parameter C"rrenlll' the tnfermation is stored on the 
proP'':!Y list of arom HIERARCHY,) 

) 

(ff (GETP 'HIERARCHY (Shorten operator)) 
./se 0]) 

[DECLARE: DONTEVAL@LOAD DONTCOPY 

- --- ---~ 
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1[· fThe main entry points for Infix printing;) ) 

(DEFlNEQ 

(INFIX\PfUNT 
[LAMBDA (INFIX\PRINTARG) /' R.Sllles ":11·0CI·79 14.05") 

f' Infi. pri~rOIJI of e VC or prc:gram) 

CONTROLKFLG~NIL 
(ff -[PROG (LISPXHIST) 

(RETURN (RESETFORM (lNTERRUPTCHAR 11 . (AbortlnfixPrint) 
T) 

tllen (ff CONTROLKFLG 
tllen NIL 

else (ERROR!» 
else NIL]) 

(NLSETQ (PROGN (TERPRI) 
. tlCURRENT\LINELENGTH-( LINELENGTH) 

tlNUMB E R LI N E S~ 1 
[ff INFIX\PRINTARG-NIL 

tllen (PRINl NIL) 
else (PROG (LEVD PRINT\SWITCH) 

(LEVO .. ( MskeLeve/s INF I X\PRINTARG) ) 
(if (EQCAR INFIX\PRINTARG IMPIOj 

(TERPRI] 

or (EQCAR INFIX\PRINTARG EQVIO) 
then PRINT\SWITCH"5 

else if (EQCAR INFIX\PRINTARG AUDIO) 
then PRINT\SWITCH-a 

else PR I NT\SWITCH~O) 
(RESETFORM (GCGAG NIL) 

(PrintFormulB LEVD : 12 
PRINT\SWITCH] 

Page? 

5 

6 

. ,(lNFIX\PRINT3 
\-,),-/ J [L~MBDA (INFIX\PRINTARG) 

CONT P.OL K F LG-IJ lL 
(ff -[PROG (LISPXHIST) 

(PETUIHJ (RESETFOP.!~ (WTEHJPTCHAR 11 '( AbortinfixPrint: 
T) 

(tJLSEIQ !PROGtJ tlCURREtJT\LINELENGTH-(lINELENGTH) 
(ff INFIX\PRINTARG-tJIL 

then (PRIN1 NIL) 
else (PROG (LEVD PRINT\SWITCHj 

(tlNUMBERLINES-0) . 
(LEVD-(MskeLeve/s INFIX\PRIIJT':'RG;) 
(ff (EQCAR INFIX\PRINTARG IMPIO) 

or (EQCAR INFIX\PRINTAPG EQVIO) 
tllen PRINT\SWITCH-5 

else if (EQCAR I1JFJX\PRINIARG AtJDIO) 
then PRINT\SWITCH-a 

else PRINT\SWITCH-O) 
( RESETFORM 

(GCGAG NIL) 
(NLSETQ (PrintFor.muIB LEVD (POSITION) 

12 PRINT\SWITCH] 
then (ff CONTROLKFLG 

tll.n NIL 
./s. (ERROR!» 

else NIL]) 

(lNFIX\PRINT4 
[LAMBDA (INFIX\PRINTARG) 

CONTROLKFLG~NIL 

., 
f' R.Sales "31·0CI·79 14:07"/ 
(. Same as IIJF1X\PRINi~ e,cepl il dcesn'l 'eser Ihe 
ImeCClJme'! 

(ff -[PROG (LISPXHIST) 
(RETURN (RESETFORM (INTERRUPTCHAR 11 . (AbortlnfixPrint) 

T) 
(NLSETQ (PROGN tlCURRENT\LINELENGTH-(LltJELEtJGTH) 

(ff ItJFIX\PRINTARG·tJIL 

7 
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then (PRINt NIL) 
.',e(PROG (LEVD PRINT\SWITCH) 

(LEVD"( MekeLeve/, I NF I X\PRINTARG J i 
(if (EQCAR INFIX\PRINTARG IMPIO) 

or (EQCAR INFIX\PRINTARG EOVIO) 
then PRINT\SWITCH"5 

el,eif (EQCAR INFIX\PRINTARG ANDIO) 
then PRINT\SWITCH .. a 

el,e PR I NT\SWITCH"O) 
(RESETFORM 

PageS 

(GCGAGNIL) 
(NLSETQ (PrintFormula LEVD (POSItION) 

then (If eONTROLKFLG 
then NIL .',e (ERROR!)) 

el,e NI L]) 

(PRINT\PROGRAM 
[LAMBDA (TREE PIECE) 

(PROG (part (BLOCK (TREE:block))) 

(0 • P,elly prints procedures or PlrlS thereof' 

(#CURRENT\LINELENGTH"(LINELENGTH)) 
(if PIECE~NIL 

then PIECEto'ALL) 
(U PIECE -MEMB '(ALL HEAD ARGS ENTRY EXIT BODY) 

then (ERROR PIECE 

t2 PRINT\SWITCH] 

8' 

'0 >I.BBres "13.Apr.79 17:02'" 

"illegal PRINT\PROGRAM argument. Use ALL. HEAD, ARGS. ENTRY. EXIT. or EDDY." 

) 

else NIL) 
(#NUMBERLINES"O) 
(EndLine 0) 

T) 

(if PIECE MEMB '(ALL HEAD ARGS) 
then (PRINt (if (L-CASE TREE:unitKind:LEXEI~E) 

else 'p rog ram) ) . 
(PRIN1 ~ ") _ 
(PRINt TREE:1dentifier! 
(EndLine 0)) 

(if PIECE MEMB '(ALL HEAD EIJTRY) and part-SLOCK:assertion 
then (INFIX\PRINT4 ('EIJTPY part» 

(PRIN1 ";") 
(EndLine C)) 

(if PI ECE MEMB '( ALL HEAD EXIT) end part-BLOCK: assert ion# 
then (INFIX\PRINT4 ('EXIT part» 
. (PRIN1 ":") 

(EndLine 0)) 
(if PI EeE MEMB '( ALL BODY) .nd part"BLOCK: compoundStatement 

then (INFIX\PRINT4 pa rt) 
. (EndLine 0]) 

[DECLARE: DONTEVAL@LOAD DONTCOPY 

n - --
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(- T The Internal functions for infix printing,) 

(RPAQQ INFIX\PFlINTFNS (AbortInfbPr1nt ArgsMakeLevels Convert DetermineQuantifierOrder EndLine 
FuncMakeLevels GetOpLength InitHierarchy InitTTYCharSet 
ListAddl ListGT ListPlus Magic MakeBinaryLevel~ Ma~eLevels Ma~ 
NewMakeLevels NewPrintFormula OldMakeLevels OldPrintFormula 
OnTTY PrintArray PrintCase PrintCmpd PrintCommaDot PrintFor 
PrintFormula Printlf Printlnterval PrintLabel Pr1ntMisclline 
Pr1ntMisc2Lines PrintPrefixFunct10n P~1ntProgramPiece 
PrintQexpression PrintQuantifierSequenees PrintQuantifiers 
PrintRepeat PrintSequencePrintS1mple PrintSomeAll PrintWhile 
PrintingSwitchValue SeparateWithBlanks? SetHierarchy)) 

(DEFINEQ 

(AbortlnflxPrint 
[LAMBDA NIL (, R.Blles "11·JAN.79 09:15") 

(if (STKPOS 'INFIX\PRINT\BLOCK) 
then CONTROLKFLG~T 

(ERROR!) 

(ArgsMakeLevels 
[LAMBDA (ARGL 1ST) " Af)f)lies l.te~eLe"e/s te items in ARG.L!STJ 

(If ARGLlST 
then <.( M.keLeve/s ARGLlST: 1) ! (Arg,Maket.eve/s ARGLI ST: : 1) 

. . >]) 

(Convert 
[LAMBDA (obj ect) " Dinompscr. "20·J!ln·aO 12:21"J 

( PROG 

( •• RetiirnS f)"':rO~t for'T' of ope,.:orsl 

(pr1ntForm) 
(if (IJUI~BERP object) or (STRINGP cbject; 

then (RETURN object») 
(Cbject-(Shcrten objectll 
IprintForm-(GETPROP CHARSET objectj) 
(if printForm'Nll 

then (if Obj eet MEMB #Ll ST\OF \S VSTEM\OPS 
then pr1ntForm-(L-CASE object) 

" CculcJ store the result of the !'·CASE but we ~eecJ all t~E' Sf)BC6 ... e ca.~ iter B~d tnere jwst are notthat manl' calls 
te ~·CASE.J 

.~e pr1ntForm-object) 
pr1ntForm~(1f DTVSCANON 

then pr1ntForm 
e/,e (RenameAtoms pr1ntForm») 

(RETURN pr1ntForm]) 

(OetermlneQuantiflerOrder 
[LAMBDA (g1venList findList) (" D.Thomp50n " 1.Apr·aO 14:35") 

/" " This fOUlin. cJ'flrmines Ih. orcJer of qu.nlifiers 01/1 Q·expression. using the cJepencJ.ncy lisls of Ihe giv.n 
vari.bl.s.) 

(PROG (f i ndSegment 9 1 venSegme nt outputSequence) (' Tn, output seQu,nce is a list of/isIs 01."5 
IIlternllting bell,een piven and find l'afS ) 

(outputSequence~ <(lor x in givenList unl"" (LISTP x) collect xl . » 
(g1venL1st~(for x In g1venL1st when (LlSTP x) collect x) 
(while givenList do (findSegment"g1venList:l: :1) 

(for x In g1venL1st::l do findSegment"(INTERSECTION findSegn6n~ x: :1) 
(if f i ndSegment 

then givenSegment-( for x in givenL ist collect ~: 1 
unless (LDIFFEREIJCE x::l findSegm€nt : 

----------- - - ----. ----------

9 

10 

1 1 

12 
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givenL1st"(for x in givenList collect x 
unless x:1 MEMB givenSegment) 

findList"(LDIFFERENCE f1ndL1st findSegment) 

.'.e outputSequence" < ! outputSequence findSegment givenSegrnent: 
f' ooos' dependency lislS of gi"ens should ne.e' be 
;ndependent.! 

(if findl1st 
(Unexpected 'DependencyLists T))) 

then outputSequence" < ! outputSequence f1ndList» 
(RETURN outputSequence]) 

(EndLine 
[LAMBDA (INDENT) 

(if (IGEO NNUMBERLINES NTERMINALPAGELENGTH) 
then NNUMBERLI NES"O) 

(TERPRI) . 
NNUMBERLINES"'NUMBERLINES+1 
(SPACES INDENT]) 

(FuncMakeLevels 
[LAI~BDA (ARGLlST NAME MAXFLAG) 

(PROG «DEPTH 0)) 

(" Does a TERPR/and indents on Ihe new line! 

'" R.Sales "3o.·Jul.79 1~:34") 

(" Applies l,fakf';Levels 10 n·ari' function. 188"ing il n·ar,.. Applies l.1akeLevels to items in ARGL/ST.lhen appends 
leve! ana NAME 10 Ihe result. If t.1AXFLAG is non NIL ther. level is tne lI.fAX ieve' of Ihe argumem~ + 1. else Ihe sum 
0' rhe arguments .. 7) 

(ARGllST"( ArgsMekeLeve/s ARGLlST)) 
(if MAX FLAG 

then (for X in ARGLlST do DEPTH .. (Mox X DEPTH)) 
else {for X In ARGLIST do DEPTH"(I' (LISTP X) 

then X: 1 
else l)~DEPTH)) 

. (DEPTH"(IMAX 2 DEPTH·1)) 
(RETURN <DEPTH NAME! ARGLIST») 

(GetOpLength 
(LAMBDA (OPGETLEN) 

. (NCHARS (Convert OPGETLEN]) 

(lnitHie r'a rchy 
[LAMBDA NIL 

(SetHiererchy '(ASSIGN GOTO ASRT ENTRY EXIT) 
11 ) 

(SetHiererchy <IMPIO EOVIO> 10) 
(SetHiererchy '(, COMMA) 

9 ) 

,. Gets n"mber of cheracters In rne Printed ns"'e c' an 
operator.! 

(. D Thompson "18·0ct·79 17:0:") 
(" SETS Ihe hier8rchy of all STANDARD operalcrs) 

(SetHiererChy <ALLIO SOMEIO EOIO NEIO LTIO GTIO LEIO GEIO MAXIO MINIO 'IN> B) 
(SetHi.rerchy <ADDIO DIFFIO ORIO> 6) 
(SetHiererchy <MULTIO OUOTIENTIO ANDIO DIVIO MODIO> 4) 
(SetHiererchy <INVIO 'OOT OOP> 3) 
(SetHlererchy <NOTIO NEGIO> 1]) 

(tnitTTY Cha rSet 
[LAMBDA NIL 

(PUT 'TTYCHARSET IMPIO " imp ") 
(PUT 'TTYCHARSET EQVIO " eqv ") 
(PUT 'TTYCHARSET NOTIO "-") 
(PUT 'TTYCHARSET NEIO " ." ") 
(PUJ 'TTYCHARSET LEIO " <. ") 
(PUT 'TTYCHARSET GElO " >. ") 

(. R.Sales "2S·JlJn·BO 19:CT'i 
t" CslIBflerlnitTTYPrimOUI 10 ini:ialize try 
characters) 

Page 10 
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(PUT 'TTYCHARSET 'IN" in ") 
(PUT 'TTYCHARSET ORIO " or ") 
(PUT 'TTYCHARSET ANDIO " and ") 
(PUT 'TTYCHARSET ADDIO "+") 
(PUT 'TTYCHARSET NEGIO "_H) 
(PUT 'TT~CHARSET DIFFIO "_oJ 
(PUT 'TTYCHARSET MUL TIO ".") 
(PUT 'TTYCHARSET QUOTIENTIO "I") 
(PUT ~TTYCHARSET INVIO "1/") 

. (PUT 'TTYCHARSET LTIO "<H) 
(PUT 'TTYCHARSET GTIO H)") 
(PUT 'TTYCHARSET EQIO "0") 
(PUT 'TTYCHARSET DIVIO " d1v ") 
(PUT 'TTYCHARSET MODIO " mod ") 
(PUT 'TTYCHARSET ALLIO "all ") 
(PUT 'TTYCHARSET SOMEIO "some ") 
(PUT 'TTYCHARSET " ", ") . 
(PUT 'TTYCHARSET 'COMMA ", ") 
(PUT'TTYCHARSET 'ASS IGN ": 0" ) 

(PUT 'TTYCHARSET 'GOTO "go to ") 
(PUT 'TTYCHARSET 'ASRT "assert ") 
(PUT 'TTYCHARSET 'ENTRY "entry") 
(PUT 'TTYCHARSET 'EXIT "exit ") 
(PUT 'TTYCHARSET 'DOT ",") 
(PUT 'TTYCHARSET MAXIO " max ") 
(PUT 'TTYCHARSET MINIO " min "J) 

(ListAdd1 
[LAMBDA (Xl 

(if (LlSTP X) 
then X:1 

.,." 1)+ 1]) 

(ListGT 
[LAMBDA (X Yi 

«(if (LISTP X) 
Ihen X: 1 

else 1) 
9 1 YJ) 

(LlstPlus 
[LAMBDA (X Y) 

(If (LlSTP X) 
th"n X: 1 

.'.e 1)+(if (LlSTP Y) 
then Y: 1 e',,, 1]) 

(Magic 
[LAMBDA (ARG) 

ARG/Mag1cCount) 

(MakeBina ryLevel1 
[LAMBDA (ARGLJST NAME) 

(if ARG LI ST· NIL 
then (2 NAME) 

e/s" (PROG «LEFT (Meket.eve/s ARGLlST:1») 
RIGHT) 

(if ARGLlST: : l o NIL 
then (RETURN «t.istAdd1 LEFT) 

NAME i.EFT» 

(. R.Satss "16-JAN-79 10:10"j 
(. Estimatss fOLJghly whal will fit on REMAINDER of iinei 

(. R.S"es " l-lJov-rg 10. 1~") 
(. Applies Mekt:L.evels Ie "ems in ARGL./ST. of.~ar,m~ Ihe 
irems) 

else" (AIlGLIST::2=tJIL) or (EQUAL ARGLIST::2 '{NILl} 
then R IGHT"( Maleel."ve/s ARGL 1ST: 2) 

Page,1 
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(RETURN « l+(ListPlus LEFT RIGHT» 
NAME LEFT RIGHT» 

e/.e RIGHT .. (MeleeSineryLev.'s ARGLIST::1 NAMEj 
(RETURN « 1+( LlstPlus LEFT RIGHT» 

NAME LEFT RIGHT>]) 

15:08 

(MakeLevels 
[LAMBDA (formula) 

(If PHlag 
(. D,Thcmpson " 1·Apr·80 13:52") 

then (NewMaleeLeve/s f 0 rmu 1 a) 
else (OldMakeLeve/s formul a]) 

(Max 
[LAMBDA X 
"(for (i (SSVAL "(MAX» 

temp) 
from 1 to X do (temp"(ARG X i» 

(if (LISTP temp) 

(NewMakeLevels 
[LAMBDA (formula) 

the" temp" temp : 1 
else temp" 1 ) 

(if temp gt SSVAL 
then SSVAL .. temp]) 

(. R,Sales "30·Jul·79 15:31'" 

I' • p'&P'ocesses p'efix p1C;~rarr.s or formulas for lormula primE' l~se!"lS lel'8' ~_ro:tE'S intc 8 pre", 'C'~~':8, 
Als" ins ens commllS in/c alg.mem iislS of user f~nctions a,~c LlSEr i:.rOCeClL)'es ' 
t.1erhoc: • 
ATO/ .. !S • level1. 
REPEl. l' & COMPOUND. 1 • II,JAY Of levels of Br;l"mems ., "'n.,..um 2 . 
ALL OTl'iEI1S • 1 • sum cf 1f;leis of IlrglJme~15 ,: """"r.~.,. 21 

(PROG (agiven afind afree ae~prleftPart leveledExpression,operatorN~~e) 
[if formula·t~IL or formula- 't~OP 

the" leveledExpressicn- (~ fcrmula> 
elseif (NLlST P fo r~ul a; 

then leveledExpression~formula 
else (SELECTO formula:SYNTACTICTYPE , 

Page 12 
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24 

25 

«assertStatement assignmentStatement assumeStatement caseStatement 
compoundStatement forStatement'goToStatement if Statement 
labelStatement procedureStatement proveStatenent 
repeatStatementreturnStatement statement whileStatement) 

leveledExpression" 
(MaleeProgramLeve/s f 0 rmu 1 a ) ) 

(Qexpression af1nd"formula:find agiven~formula:given afree~NIL aexpr~ 
(if formula:expr ' 

else '( NOP) ) 
(if ag1ven o NlL and afind-NlL end afree-NIL 

then leveledExpress1on~(M.leeLeve/s aexpr) 
else aexpr·(MakeLeve/s aexpr) 

leveledExpress;on" «U (LISTP aexpr) 
then aexpr:l 

else 2) 

(PROGN operatorName.formula:l 
leftPart"formula::l 
(U op.ratorName.'ArrayAccess 

then operatorName·'ARRAY) 
(If operatorName o ' RecordAccess 

'Oexpression agiven afind afree 
aexpr») 

the" leveledExpression~(M.leeSinaryL've/s leftPart '~OT) 
e/self operatorName MEMS (HOP ! • (IF IFELSE CONDEXP). ) 

then leveledExpression .. (Fu"cMaleeLeve/s leftPart IFOP NIL) 
e/self (Sho rten ope ra to rName) MEMS #Ll ST\OF \SYSTEM\OPS 

and (leftPart:: I-NIL or .1eftPart: :2=NIL) 
then leveledExpression .. (MaleeSinaryLeve/s leftPart operatorName) 

e/seif leftPartoNIL . 
then leveledExpression· <2 'FUtJCTIOtJ (MakeLeve/s operatortJamei > 

else (if leftPart::l·NIL 
then 1 eftPart .. (MaleeLeve/s 1 eftPart: 1 ) 

() 
--! 
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e/.e l8ftPart~(MelceBlne,yl.eve/. leftPart 'COMI~A)) 
level edExpress ion~«(ListAdd1 1 eftrart) 

(RETURN leveledExpress1on)) 

(N.wPrlntFormull 

. ... 'FUIJCTlON 
(MeteeLeve/' ope ra to rName) 
leftPart» 

[LAMBDA (formula currentlndentat10n parentOpPrecedence printSw1tch) 
(. D.Thompson "22·Jlln·80 11:14") 

( •• This 'Olltln. pr.lly·prlfllS prop rams or formillee •• il reQllires preprocassing by rOlilina MakeLevels.) 

(0 • Thl pl/,m",r, '" • 
form"l • •• ,'",ay proc .. "a by M.klLIVlls· 
Cllrr.ntlnalnt,!ion ··th, '111mb" of 5p.CII ,Irteay ina,nrtd on Ih. presem line· 
per.n/OpPrec,a.nc • •• prlc,d.nce or hi."rch)' Of Ih. '191: nigher level ollhe formill •• 
p-ntSIV,~ch • 
• ~ •• norm.'· 
• 1 •• Ihis is • I.ft son. so perenthesiz. if Ihe pr.sent cpera:or hIlS precedence eall.' Ie I~e perent operalor and is 
ir. :NOILEFTIASSOC\OPS.· 
• i .·Inis is, righl 50'1. SO p,r.nlhesize If Ihe pres.m cp.-e:orh.s preceoence eall" 10 Ihe parent operalor and 
's:r: .rNOIF!IGHTiASSOCIOPS.· 
.2·· I~/S is, I.ft son .nellha p.rel'll operelor is in : IJO P:GHT\ASSOC" OPS .. or l~iS is a righl so~ and Ihe parer:: 
OperalOr is in : NO\LEFTiASSOC' OPS •• p.r.nthes;ze.1 Ooeralor is of Drecede~ce eOLallo Ihe paren!. 

• :: .·In. p,r.nllV.ms lrois formul' 10 be printed en 1 :i-.e • 
_ ~ •• loP l.v.IIMP or EO I' c.lI .• 
_ E·· connacred:~ "ypoth.sas or conclJ;sicns by ANDs. S;eek operands .·enicaill 
• 6 •• loP '.v., cf hYPOlhes.s or conclusions ANDed lor~:~er ·S,(;in Sl.cking • 
• ~ •• I.,is I,ve; S'1:.;td be srecked I·enic"/l' if i: .:s pr;r:lee: c~ 11'. C ", more lines) 

(PROG (Al A2 level operator currentLineW1dth) 
. (If ~ P,lntSlmp/e formul a)· 

then (RETURN)) 
(1evel~formula:l) 
(operator~formula:2) 
(A1-f'ormul.:3) 
(A2~formula:4) 
(currentLineW1dth~(CHRCT)l 
(if (PrlntProgramPiece operator Al A2 fcrnula level parentOpPrecedence eurrentlndentation 

eurrentLineWidth) 
,~eif operator.' FUNCTION 

then (PrlntPrefixFunction Al A2 currentIndentat ion currentL ineWidth ) 
e~eif operatoraQOP . 

then (Pri"tOex",e.sion operator formula parenfOpPrecedenee currentlndentation 
currentL1neWidth) 

e~eif operator-I FOP 
then (Print" operator formula level parentOpPrecedence currentlndentation 

currentLineWidth) 
"I,elf (Emb"dd"dOuentlfl"r operator) . 

then (PrintSomeAIi ope rator Al A2 cu rrentI ndentat; on cu rrentL i neWi dth) 
e/."lf A2.NI L 

then (If operatoraNOTOP end (Shorten A1:2)=EQOP 

Page 13 

26 

then (PrlntFormula <AI: I NEOP A1: 3 A1: 4> current I ndentat i on parentOpP recede nee 
printSw1tch) 

e/.e ("rintout NIL (Convert operator») . 
(PrlntFormu/e A1 currentI ndentat ion+ (cu rrentL i neWi dth- (CHRCT)) 

(O"eretorPrecedence operator) 
0) 

"I.e" (ILEQ level (Magic (CHRCT)) or pr1ntSw1tch=3) end pr1ntSwitch-=6 
and pr1ntSw1tch-a5 end pr1ntSw1tch--S 

th.n (PrlntMI.c1Lin. operator Al A2 pr1ntSw1tch level parentOpPrecedence 
currentlndentat10n currentL1neW1dth) 

e/.elf ope ra to r -MEMB '(. COMMA DOT) 
then (PrintM/sc2Llne. operator A1 A2 printSw1tch currentIndel1tation currentLineWidth) 

e/ •• (PrlntCommaOot operator Al A2 currentlndentation)) 

(OldMakeLevels 
[LAMBDA (FORMULA) 

,0 0 "-,orcc.ss,s p'efill progr.ms cr fc·'m"ies for ",inIFe"""") 

(0 R.S,tes" l.Apr.Be; 1:·::2 ., 

27 
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(PROG (LRET) 

(0 InSffl. I.vel numbers Imo. preli~ formula. Also inserts comm,s imo Brgump": iislS of user funClions .nd user 
procedu,.s: • 

. ATOMS. lev.,1. 
REPEAT 4 COMPOUND. 1 .. IMAX of leveis of ""um.nt • .. mmmum 2 • 
ALL OTHERS. 1 ~ sum of levels of .rg",ments .. minimum 21 

[if FORMULA-NIL or FORMULAs'NOP 
then LRETp <0 FORMULA> 

.~.ff (NLISTP FORMULA) 
th.n LRET .. FORMULA "5. (SELECTQ FORMULA:SYNTACTICTVPE 

({assertStatement assumeStatement proveStatement) 
LRET .. 
(M.Ic.Sin.ryL.v./s < FORMULA: assert ion> 'ASRT)) 

(ass1gnmentStatement LRET .. (M.lceSin.ryL.v./s <FORMULA:variable 
FORMULA:expression> 

'ASSIGN)) 
{caseStatement (PROG (caseMax caseElement (LEFT (FORMUlA:expression)) 

(RIGHT (FORMULA:statement))) 
(caser~ax"O ) 
(caseElement .. (fol (caseE easeL easeM caseS) 

in FORMULA:easeElementList 
col/ect 
(easel"caseE:caselabel) 
(if casel: .1=NIL 

then easeL"(MalceLeve/s easel: 1: 
else easel"(MalceSinalyLeve/s easeL 

'COMMA; ) 
(caseSp( Mak.Leve/s (if 

caseE:stateMent 
else 'NOP)); 

(easeM"( IMAX 2 (ListPlus caseL easeS;) 
) 

(caseMax"(IMAX caseMax caseM); 
«caseM 'LABEL easel caseS»): 

(if P. I(;'HT 
then RIGHT .. ( MaleeL.ve/s RIGHT) 

RIGHT .. qListAdd1 RIGHT) 
'OTHERWISE <1 'otherwise> RIGHT· 

easer~ax"(MIIX easeMax RIGHT) 
caseElement .. < : caseElement PIGHT)) 

(LEFT .. (Male.L.v.'s LEFT)) 
(LRET- (Max LEFT easeMax)+ 1 'CASE LEFT 

! caseElement»)) 
[compoundStatement (PROG «RIGHT (FORMULA:statement))) 

(LRET .. ( FuncMalceLev.'s RIGHT . CMPD T] 
(forStatement LRET" (FuncMaleeLev.ls <FORMULA:identifier FORMULA:expression 

(L-CASE FORMULA:direction:LEXEME) 
FORMUlA:expressionN 
FORMULA:statement> 

'FOR NIL)) 
(goToStatement LRET" (MllleeSinaryLeve/s <FORMULA:label> 'GOTO)) 
[ifStatement (PROG ({EXPRESSION (FORMULA:expression)) 

(LEFT (FORMULA:statement)) 
(RIGHT (FORMULA:statementN))) 

(LRET~(ff RIGHT . 
. then (FuncMalceLeve/s <EXPRESSION LEFT RIGHT> 

'IFELSE NIL) 
./se (FuncMalc.Leve/s <EXPRESSION LEFT) 'IF NIL] 

(labilStatement LRETp {MalceSii'l.ryL.vels 
<FORMULA:label (if FORMULA:s1mpleStatement .'se 'NOP) 

> 
'LABEL)) 

(procedureStatement {PROG {(LEFT (FORMULA:expression)) 
{NAME (FORMULA:ident1fier))) 

(If LEFT-NIL 
then LRET" <2 'FUNCTION (MaleeLeve/s NAME) 

else (if LEFT:: i-NIL 
then .LEFT"( MaleeLevels LEFT: 1) 

else LEFT"{MaleeSinaryLevels LEFT 'COMMA)) 
LRET" <(ListAdd1 LEFT) 

'FUNCTION 
(MaleeLeve/s NAME) 
LEFT») ) 



\~) 

V" 

.. --...., 
\ ~~ . 

. ",--,) 

. iNFIXPRINT,INDEX,1Sat ISI·SVSTEM·F Wednesday 17 Jun 81 15:08 

(Qexpression (PROG (agiven afind afree aexpr) 
(afind"(if FORMULA:find 

./se '( NOP) li 
(agiven .. (/f FORMULA:given 

else '( NOP ) )) 
(afree'" (NOP) ) 
(aexpr"(/f FORMULA:expr 

else '( NOP) )) 
(if (EQUAL agiven '(NOP)) and (EQUAL afind '(NOP» 

and (EQUAL afree '(NOP» 
then LRET .. (MakeLeve/s aexpr) 

(RETURN» 
(if agiven::1=NIL 

then agiven,,(MakeLeve/s agiven: 1) 
else ag1ven"(MekeSineryLeve/s agiven 'COMMA» 

(if afind:: l·NIL 
then afind"(MekeLeve/s afind: 1) 

else af i nd"( MekeSinaryLeve/s af i nd' COMMA» 
(if afree::i'NIL 

then af ree"( MekeLeve/s af ree: 1) 
else afree"(MakeSinaryLeve/s afree 'COMMA» 

(ae~pr"(MaleeLeve/s aexpr» 
(LRET" «IMAX (If (LISTP agiven) 

then agi\len:1 
else 1 )+(ListPlus afind afree) 

(if (LlSTP aexpr) 
then aexp r: 1 

else 1» 
'Qexpression agiven afind afree aexpr~») 

(repeatStatement (PROG «RIGHT (FORMULA:expression» 
(LEFT (FORMULA;st8tement)) 

Page 15 

(LEFT .. (FuncMeleeLeve/s LEFT tilL T» 
(RIGHT"(MBleeLeve/s RIGHT» 
( L RET" « Max RIG HT LEFT) + 1 'R E PEAT LEFT:; 2 RIG HT ) ) ) ) 

[returnStatement (PROG «RIGHT (FORMULA:expression))) 
(if RIGHT 

(RETURN LRET]) 

(OldPrintFormula 

then RIGHT-( MaleeLeve/s PIGHT) 
LRET- q ListAdd1 RIGHT) 

'FUNCTION '(1 return) 
RIGHT -' 

else LRET-'(l return] 
( s tat eme n t l RET" (,:; 'tlO P » 
(lOohileStatenent LRf.T .. (MBkeSinaryLeve/s <rOR~IULA;expressior. 

FORMULA:statement 
'WHILE» 

(PRCG «~~ME (Shcrten FORMULA:l!; 
(LEF! (FOPt,IULA::l») 

(if NAt,IE' 'RecordAccess 
then LRET"(MakeSineryLeve/s LEFT 'DOT) 

(RETURN NIL» 
(if NAME" A r rayAcce s s 

then NAME .. 'ARRAY) 
(if NAME MEMS <!FOP! '(IF !FELSE COtJDEXP) :> 

then LRET-(FuncMakeLeve/s LEFT NAME NIL) 
e/seif (MEMBER NAME IILlST\OF \5 YSTEM\OPS) 

and (LEFT:: 1-NIL or LEFT: :2.=NIL) 
,then LRET"( MeleeSineryLeve/s LEFT NAME) 

else (if LEFT=NlL . 
then LRET- <2 'FUNCTION (MakeLeve/s NAME) ) 

else (if LEFT: : l·NIL 
then LEFT"(MekeLeve/s LEfT:1) 

else LEFT-(MakeSineryLeve/s LEFT ,'COMMA» 
LRET" «ListAdd1 LEFT) 

, FUNCTION 
(MeleeLeve/s NAME) 
LEFT>] 

[LAMBDA (FORMULA INDENT PREC PRINTING\SWITCH) to D.Thompson ",c·A"g,cC ,~ 01"} 

10 0 Prerty prints propr,m or formu/, .. rIlO"ir,s M./<,Le",/s ;!reprocessir.;;) 

fO Tnt .,11111$ Of rhe PllfIlmerers ,r, • 
FOFlf,1U;.A ... Iread" ;,rOCfssed b~ 1,lekel..evrJ/s • 
INDEN~ .. :~f .~vmbf' c: f s;,.ells Ilreac:~ .nd''l"d on :~e ='uel'r line, 

28 

-~----------------~-------

I 

I 
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PREC .. pr.e.d.nC' or hier.rchy.of fhe nexf higher level of file FpRMULA • 

PRINTING \ SWITCH • 
• O .. noim"· 
,; I ,. Ihis is • left son. so p.renthesize If Ihe present operllor is of precedence eewal to Ihe parenl operator and 
is in II NO ILEFTIASSOC\OPS. This mode is tllrned off when P/Ob" flag FElrER PARENS is T .• 
• ' 7 .. Ihis Is', right son. so par'nthesize if the pres.nt operalor is of preceder:ce eoua/lo Ihe p8fent operalor and 
i,in ,rNO\RIGHTlASSOCIOPS.· 
.2 .. ihi, Is • left son .ndlh. p.r.nt opllr.,or Is in IINO\RIGHT\ASSOC\OPS·. on/r if FEWEFI'.PARENS is NIL·· 01 Ih)s 
is' right son .nd the par.nt op.rator is in II NOILEFTIASSOCIOPS .. regald,ess of FEWER ,PARENS .. so parer.theslze ,/ 
op.r'lor I, of prectd.nc. '011,/10 rh. p,r.nt .• 
,; 3 .. Ih, p,rent w,ms thiS FORMULA 10 b. prlm,d on I line . • 
• 5 ··IOp l.vellMP or EOV c.II.· . 
• 6 .. conn.cted to hypotheses or conclllsions by ANDs. S"c~ operands \·ertlcell)· .• 
• 8 .. top I.vel cf hypolheses or concilisions AND.d logerher. Begin st'Ckinp .. 
• 9 .. this level should be Slicked vertic.lly'if it Is printed on Iwo or more lines) 

(if FORMULA-NIL 
then NIL 

./seif (NLISTP FORMULA) 
then (PRIN1 (Convert FORMULA» 

./seif FORMULA: 1"1 
. the'; (PRIN1 (Convert FORMUlA:2» 

e/seif FORMULA: 2-' NOP 
titen NIL 

e/seif OOTS\FLAG end (CHRCT) It 10 
then (PRIN1 ".,,") 

else (PROG (Al A2 LEVEL OPF OI5T) 
(lEVEL-FORMUlA:1) 
(OPF"FORMULA:2) 
(OIST"(CHRCT» 
(Al .. FORMUlA: :2) 
(A2"A1: : 1) 

• (Al .. Al:l) 
(if A2 

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

then [PROG (PAREN) 
(PrintFormul. A 1 I NOEtH 12 0) 
(If A2 

then (If OPF·'ARRAY 
lhen PAREN .. '("[" "J") 

else PAREN-'("(" "j")) 
(PR ltH (Convert PAREN: 1 ) ) 
(P;intFormu/a A2 INOEIJT·(DIST-(CHPCl)) 

12 0) 
(PRIIH (Convert PAREN:ZJ 

e/seif OPF- 'CMPD 
then (PRIN1 "begin ") 

(for X in FORMULA:: 2 do (if X: 2-'" NOP 
then (PrintFormula x WDENT"'(DIST-(CHRCT}:I 

12 0) 
(PRINl ";") 

" (End!.ine I NDE IH \ ) ) 
(PRINl "end") 

else if A2-NIl . 
·then (PRIN1 (Convert OPF» 

(PrintFormuls Al INOENT+(DIST-(CHRCT» 
(GETP 'HIERARCHY OPF) 
0) 

./self OPF MEMB (IFOP ! '(IF IFELSE CONDEXP) > 
then (PROG(PAREN) 

(if (ILEQ LEVEL (Magic (CHRCT») snd (ILEQ PREC 10) 
then INDENTpINOENT+l 

PAREN .. T 
(PRIN1 "(") 

./se PARENpNIL} 
(if OPF-' CONDEXP 

then (PRIN1 " if ") 
./se (PRIN1 "if ") 

(PrintFormul. A1 INDENT+(DIST-(CHRCT» 
12 0) 

(if (!.istOT A2 (Magic (CHRCT) 
- 6» 

then (End!.ine I NOE NT) ) 
(PRIN1 " then ") 
(PrintFormuls A2 INOENT+(DIST-(CHRCT}) 

12 0) 
(if (FLENGTH FORMULA) gt 4 

then A2 .. FORMULA:5 

----- ----------------------

Page 16 
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(II (LI,tOT A2 (Magic (CHRCT) 
. - 6» 

then (EndLinelkDE NT) ) 
(PRIN1 • else ") 

(II PAREN 

(PrintFormula A2 INDENT"(DIST-(CHRCT» 
12 0li 

MIen (PRIN1 ",q»)) .',eil OPF MEAtS <'S'OMEIO ALLIO> 
then (PRI N 1 (Convert OP f ) ) 

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

(PRIN1 " (") 
(Prln'Formula A2 INDENT+(DIST-(CHRCT» 

12 0) 
(PRIN1 H)") 

.'.ell opr MEMS '( LABEL OTHERWISE) 
then (PrintFormula A1 INDENT+(DIST-(CHRCT» 

12 0) 
(if OPF·' LABEL 

then (PRIN1 ": ") 
else (P R I N 1 " "» 

(PrlntFormula A2 INDENT-(DIST-(CHRCT» 
12 0) 

e/,eil OPf- 'WHILE 
then (PRIN1 "while ") 

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

(PRIN1 " do ") 
(il (!.istOT A2 (MaSic (CHRCT») 

then (End!.ine INDENT+Z)) 
(PrintFormula A2 INDENT-(DIST-(CHRCT») 

12 0) 
e/seif OPf- 'Qexpression 

then (PROG (HIER PAREN) 
(HIER~(GETP 'HIERARCHY OPf)\ 
(II PREC It HIE!! 

than PAREt~~T) 
(il PAREN 

then .( PRItJ1 .. (' i; 
(if (!.isIOT A 1 01 

then (PRIN1 "!~ral' ") 
(PrinlFormll/a A1 INDEIJT"(DIST-(CHRCT~) 

12 C)) 
( A 1 ~ F OP.I·'UL A: 4 ) 
(A2-FOP.I·'ULA: 5) 
(FORMULA-fORMULA: :5) 
(if (LislOT Al (Magic (CHRCT)';) 

then (End!.ine IImEtJT+2» 
(if (!.iSIOT Al 0) 

then (PRIN1 " find ") 
(PrintFormll/a A1 INDEIH+(DIST-(CHRCT) 

12 0» 
(if (!.istOT A2 (Megic (CHRCT») 

then (End!.ine INDENT+2» 
(if (!.iSIOT A2 0) 

Ihen (PRINl " free ") 
(PrintFormul. A2 INDENT+(DIST-(CHRCT» 

12 0» 
(Al .. rORMULA:l) 
(PRIN1 " : ") 
(If (!./stOT A1 (MaSic (CHRCT») 

then (End!.lne INDENT+2» 
(Prln'Formul. A1 INDENT+(DIST-(CHRCT» 

12 0) 
(if PAREN 

then (PRIN1 ").») 
e/.eif opr-' FOR 

then (PRINI "for ") 
(PRIN1 (Convert Al:2» 
(PRIN1 (Convert 'ASSIGN» 
(II (!.istOT A2 (Magic (CHRCT») 

then (EndLine INDENT+2» 
(PrlntFormula A2 INDENT+(DIST-(CHRCT» 

12 0) 
FORMULA .. FORMULA: :4 
(PRIN1 " ") 
(PRIN1 (Convert fORMULA:l:2)) 
(PRIN1 " ") 
A1~fORMULA:2 
A2~rORMULA:~ 

Page 17 
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(if (ListOT A 1 (Magic (CHRCT») 
then (EndLine INDENT+2» 

(P,/ntFormu/a Al INDENT+(DIST-(CHRCT» 
12 0) 

(PRIN1 " do ") 
(If (ListOT A2 (Magic (CHRCT) 1 

then (EndLine INDENT+2» '. 
(PrintFormul. A2 INDENT+( DIST - (CHRCT) 1 

12 0) 
e/seif OPF. 'CASE 

then (PRIN1 "case ") 
(PrlntFormul. Al INDENT+( DIST - (CHRCT)) 

12 0) 
(PRINI • of ") 
(for aa in FORMULA::3 do (EndLine INDENT+3) 

(PrintFormula aa INDENT+(DIST-(CHRCT» 
12 0) 

(PRIN1 ":")} 
(EndLine I NDE NT ) 
(PRIN1 "end") 

e/seif OPF.' REPEAT 
then (PRIN1 "repeat ") (. This does nOI worl<. R.S.l 

(while A 1 do (if A 1 : 1 : 1 gt 0 
then (PrintFormula AI: 1 INDEtH+(OIS1-(CHRCT» 

12 0) 
( PR I N 1 ":"» 

(if AI: : I 
then (EndLine INOEtJT+7» 

(A1"Al::l» 
(if (ListOT A2 (Magic (CHRCT) 

• 7») 
then (EndLine I NOE NT) ) 

(PRINI "until ") 
(PrintFormula A2 INOENT+(OIST-(CHRCT») 

12 0) 
elseif OPF MEMB '(CC CO OC 00) 

then (if OPF MEMB '( CC CO) 
then (PRINI "[") 

else (PRINI "("» 
(PrintFQrmula Al ItJDEtJT-(DIST-(CHRCT)) 

12 0) 
(PRINl ", ,") 
(if (ListOT A2 (Magic (CHRCT,) 

then (EndLine WOE tJT i i 
(PrintFormula A2 INOEtJT-(OIST-(CHRCT); 

12 j) 
(if OPF MEMB '( CC OC) 

then (PRINl "]") 
else (PRINI ")") 

elseif «.ILEQ LEVEL (Magic (CHACT»)) or PRINTING\SWITCH=3) 

then 
and PRINTING\SWITCH-=S and PRINTIUG\SWITCH-=5 and PRINTING\SWITCH-=8 

(PROG (HIiR PAREN RFLG) 
(HIER"(GETP 'HIERARCHY OPF» 
(If PREC II HI fR 

then PAREN"T 
e/seifPREC'HlER 

,. '/'jl elfier oper8ters processed here if on 1 p'i~: 

end (PRINTING\SWITCH=2 or PRINTING\SWITCH=1 
and OPF MEMB NNO\LEFT\ASSOC\OPS 

then PAREN .. T 
else PAREN"NlL) 

(If PAREN 

or PRINTING\SWITCH=7 
and OPF MEMB NNO\RIGHT\ASSOC\OPS) 

then (PRIN1 "("» 
(If FEWER\PARENS 

Ihen RFLG"O 
e/self OPF MEMB NNO\RIGHT\ASSOC\OPS 

then RFLG"2 
else RFLG"1) 

(PrinlFormula A1 INDENT+( DIST-(CHRCT» 
HlER RF LG) 

(if (IGEQ LEVEL 4) .nd (Oe/OpLength OPF)=l.and OPF-='OOT 
Ihen (PRINl"·) 

(PRIN1 (Convert OPF» 
(PRIN1 " ") 

else (PRINI (Convert OPF») 
(if OPF MEMB NNO\LEFT\ASSOC\OPS 

then RFLG"2 
else IHLG"7) 

-- - ----- --- ---~---
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(PrintFormula A2 INOENT+(01Sl-(CHRC1» 

{if PAREN . 
HlER RFLG) 

than (PRIN1 OJ"») 
e/seif OPF -MEMB • (. COMMA DOT) 

then 

(PROG (D1S12 DIST3) 
(DIST2 .. (OetOpLen9th OPF» 

r' A'l Clher oJ)er'lors -- exceDI comma _. J)rocessed herf 
if bre'hing on Iwo or more lines} 

(if PRINTING\SWlTCH.6 or PRINTlNG\SWlTCH=9 
then DIST3"0 

else DIST3"(IMAX 2 DIS12» 
(SPACES DIST3) 
(PrintFormula A1 INDENT+DIST3 12 (PrintingSwitchValue PRINTIIlG\SWlTCH 

OPF A1» 
(EndLirie INDENT-(IMAX 2 OIST2)+OIST3) 
(PRIN1 (Convert OPF» 
{if DIST2'1 

then (PRIN1 " "i) 
(PrintFormula A2 INOENT+(OIST-(CHRCT» . 

12 
(PrintingSwitchVslue PRl NTl NG\SWITCH OP F A2») 

else ,. Cetr.'TI' b."eken on two l:fIes precessed ';e'~ 
(PrintFOi'muls Al INDENT 12 0) 
(PRIN1 (Convert OPF)) 
(EndLine INDENT) 
(PrintFormuls A2 INDENT 12 0]) 

(OnTTY 
[LAMBDA NIL 

CHARSET"'T1YCHARSET]) 

(PrintArray 
[LAMBDA (OPr A1 A2 INDENT DIST) 

(PrintFormul. A1 IIJDEIJT 120) 
(if A2 

then (printout NIL LeftSqBracket; 
(PrintFormul. A2 IIJDEtJT-(CIST-(CHP.CT " 

12 0) 
(printout fllL RightSqBrackst]: 

(PrlntCase 
[LAMBDA (OPF A1 FORr~ULA IIJDENT D1ST'i ,.!) ';'·~C"'''DSO~ "~C·I.la·-c:· lc ::O"j 

(printout NIL. "case" .) 
(PrintFormula A1 INDENT+(OIST-(CHRCT» 

. 12 0) 
(printout NIL . "of" .) 
(for aa in FORMULA do (EndLine INDENT+3) 

(EndLine I NDE NT) 
(printout NIL "end"]) 

(PrintCmpd 

(PrintFormul. aa INOEIH+(OIST-(CHRCT» 
12 0) 

(printout NIL SemiColon» 

[LAMBDA (OPF FORMULA INDENT DIST) f·O.Thompson "20-M,r-BO 18:41") 
(printout NIL "begin" .) 
(for X in FORMULA do (if X: 2-" NOP . 

(printout NIL "end"]) 

(P rintCommaOot 
[LAMeDA (OPF A1 A2 INDENT) 

then (PrlntFormulB X INDENT+(DIST-(CHRCT» 
12 0) 

(printout NIL SemiColon) 
(EndLine I NDE NT) ) ) 
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(PrintFormui. A 1 I NDE NT 12 0) 
(printout N JL (Con"ert OPF» 
(EndLin. INDENT) . 

Wednesday 17 Jun 81 15:08 

(PriniFormui. A2 I NDE NT 12 0]) 

(PrintFor 
(lAMBDA (OPF A1 A2 FORMULA INDENT DIST) 

(printout NIL "for" , (Con"ert A1:2) 
(Con"ert 'ASSIGN» 

(if (LI.,OT A2 (M.gic (CHRCT») 
then (EndLlne INDENT+2) 

. (PrintFormui. A2 INDENT+(tlIST - (CHRCT» 
12 0) , 

rORMULA~rORMULA: :4 
(printout NIL, (Con"ert FORMULA: 1 : 2 ) 

, ) 
Al .. rORMULA:2 
A2~FORMULA:3 
(If (Li.tOT A1 (M.gic (CHRCT))) 

then (EndLine INDENT·2» 
(PriniFormui. A1 INDENT+(DIST-(CHRCT» 

12 0) 
(printout NIL, "do") 
(EndLlne INDENT+2) 
(PrintFormul. A2 INDENT+(DIST-(CHRCT» 

12 0]) 

(PrintFormula 

(" DTncmpson "20·/,18r·BO 1B:39"j 

. [LAMBDA (formula currentlndentation parentO~Precedence printSwitch) 
,. D. "r~:f";~scn "2:·'.'s,·80 O~ 32 ".i 

(If PFFlag . 
then (NewPrintFormul. formula currentIndentation parentOpPrecedence print,SwitCh) 

else (OldPrintFormul. formula currentIndentation parentOpPrecedence printSwitch)) 

(Printlf 
[LAMEDA (operator formula level par~ntOpPrecedence currentlndentation currentLineWidth; 

' • .J ~"'.= ...... csc.r: ··~5·.:a."·c· ":: ::-. 

(PROG (bOoleanTest elseBranch offset parenthesize thenBranch) 
(booleanTest-formula:3) 
(thenBranch-formu1a:4) 
(e1seBranch-formu1a:5) 
(if (ILEQ level (Magic (CHRCT)) .nd (ILEQ parentOpPrecedence 10) 

then currentindentation-currentIndentation+l 
parenthesize-T 
(printout NI L LeftParenthesis) 

els. parenthesize-NIL) 
(If operator-'CONDEXP 

then (printout NIL, fI (printName 'if 'If Word)) 
orfset"4 .'.e (printName 'if' If Word) 

offset~3) 
(PrintFormul. boo 1 eanTest cu rrentIndentat ion+( cu rrentL i neWidth- (CHRCT) } 

12 0) 
(printName currentIndentation+offs.t 'ThenWord) 
(PrintFormui. thenBr'anchcurrentIndenta t iori+( cu rrentL i neWi dth- (CHRCT)) 

12 0) 
(if elseBranch 

then (printName currentIndentation+offset 'E1seWord) 
(PrintFormul • • 1 seBranch currentIndentat ion+( currentL 1l\eWidth- (CHRCT)) 

12 0» 
(if parenthesize 

then (printout NIL RightParenthes1s)) 

(Printlnterval 
[LAMBDA (opr A1 A2 INDENT DIST) 
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th_n (printout NIL LeftSqBracket) 
_Is" (printout NIL LeftParenthesh» 

(Pr/ntFormul. A1 INDENT+(DIST-(CHRCT» 
12 0) 

(printout NIL Period Period) 
(If (LI.tOT A2 (M_SiC (CHRCT») 

then (EndL.ln" I NDE NT) ) 
(PrintFormul. A2 INDENT+( DIST- (CHRCT» 

12 0) 
(if OPF MEMS '(CC OC) 

th_n (printout NIL Right5qB.racket) 
else (printout NIL RightParenthesis]) 

(PrintLa bel 
[LAMBDA (opr A1 A2 INDENT DI5T) 

(PrintFormul. A1 INDENT+(DI5T-(CHRCT» 
12 0) 

(If OPF- 'LABEL 
th"n (printout NIL Colon .) 

else (printout NI L ,» 
(PrintFormul. A2 INDENT"'(DI5T-(CHRCT» 

12 0]) 

(PrintMisc1 Line 

(. D. Thompson "'20·Mer-80 18;21") 

[LAMBDA (opHator leftSubExp r'ightSubExp printSwitch h·vel parentOpPrecedence currentlndentation 
cu r rentl ; neW i dt h) ,. D. Thompson ··20·Jun·F:O 71;SI"} 

( •• This rOliOne overSeeSlhe pflnrir:r; of expressions f'·!'r., fmc :~e re"llllmmr; spaoe of tire current 'ine. 
Prece;:e~ce is wo'ried aboi:t. so thet cperends t~a! a'e :ce~SE'·\es efp'f:ssic,"s lI'i'l be oerentllesized i' necessary.) 

[PROG (operatorPrecedence parenthesize subExpressionPrintSwitch; 
(optrator~(Shorten operator» 
(operatorPrecedence~( OperatorPrecedence operator)) 
(if parentOpPrecedence It operatorPreC606nc6 or (UserProfile . FullyParenthesize T· 

then parenthesize~T 
elseif pa re ntOp Precede nce 'ope ra t orP rece de nce 

and (printSwitch=2 or printSv;itch=l end operator MEMB #NO\LEFT\ASSOCOPS 
or printSwitch=, and operator MEMB #IJO\RIGHT\ASSOC\OPS) 

then parenthesize~T 
e~e parenthe$ize~NIL) 

(if parentheSize 
then (printout NIL LeftParenthesis») 

(if operator MEMS NNO\RIGHT\ASSOC\OPS 
then subExpressionPrintSwitch·2 

e~e $ubExpressionPrintSwitCh~l) . 
(PrintFormul. 1 eftSubExp cu r rent I ndente t i on+ ( cu r re ntl i neWi dth - (CHRCT) ) 

operatorPrecedence subExpressionPrintSwitch) 
(if (IGEQ level 4) end (OetOpLen9th operator)=lend operator-='DOT 

then (printout .NIL , (Convert operator) 
, ) 

else (printout NIL (Convert operator))) 
(If operator MEMS NNO\LEFT\ASSOC\OPS 

th.n subExpressionPrintSwitch·2 
e/ •• subExpressionPr1ntSwitch·7) 

(Pr/ntFormul. rightSubExp cu rrentI ndentat ion+( cu rrentL1 neWidt h- (CHRCT) ) 
operatorPrecedence subExpressionPrintSwitch) 

(If parenthesize 
then (printout NIL R ightParenthes is]) 

(PrintMisc2Llnes 
[LAMBDA (operator leftSubExp r1ghtSubExp pr1ntSwitch currentlndentatio.jl currentlineWidth) 

(. D.Thcmpson "lo·Aug·SO 1~·02··J . 

( •• Tni, rouline oversees Ihe prinlino Of lin expression tnll!'S sorelld o\'er 2 (or more) lines.! 

(PROG (operato~Length locelIndentation) 
(operatorLength~(O.tOpLen9th operator)) 
(if printSwitch-e or printSw1tch~9 

then locallndentation-D 
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else localIndent8tion"(IMAX 2 operatorLength} 
(printout NIL .SP localIndentation» 

(PrintPormul. leftSubExp currentIndentation+localIndentation 12 
(PrintingSwltchV.'ue printSwitch operator leftSubExp» 

(endf.ine currentIndentat ion- (IMAX 2 opera torLength )+1 oca lIndenta t ion) 
(printout NIL (Convert operator» 

.( if operatorLength c 1 
then (printout NIL .)) 

(PrintFormui' rig htSubExp currentI ndentat ion+( cu rrentL i neWidth- (CHRCT) ) 
12 
(PrintingSwitchV.'ue printSwitch operator rightSubExp]) 

(p'rlntP refix Function 
[LAMBDA (operator parameters currentIndentation currentLineWidth) 

/- D.Thompson "28·Ju/·80 17:59"}. 

(" " This routine oversees the printing of prefilt functions and their perameter /ists.) 

(ff operatora IH20P 
then (printout NIL (Convert ope ra to r) 

LeftParenthesis if (PrititFormuls parameterS:3 currentIndentation+{ 
currentLineWidth-(CHRCT» 

12 0) 
Comma. (Convert parameters:4» 

(if (FIXP parameters: 4 ) and para~eters:4-'{Nodeld parameters:4) 
then (printout NIL. LeftCurlyBracket(tJodeld parameters:4) 

RightCurlyBracket RightParenthesis) 
else (printout NIL RightParenthesis)) . 

else (printout NIL (Convert operator» 
(if parameters 

then (printout NIL LeftParenthes;s if (PrintFormu/a parameters currentIndentation-( 
currentLineWidth-(CHRCT») 

12 0) 
RightParenthesis)\ 

(P rintProgramPlece 
[LAMBDA (operator A1 A2 formula level parentOpPrecedence currentIndentation currentLineWidth; 

(- D r"c.,..oscn "25·I.lar·60 ":3~''') 

. (PROG (foundIt) 
(foundIt .. T) 
(SEL!CTQ operator . 

{ARRAY (PrintArrsy operator A1 A2 currentIndentation currentLineWidth» 
(CASE (PrintCase operator A1 formu1a::3 currentIndentation currentLineWidth) 
«CC CO OC 00) 

(Printlnt •. rval operator A1 A2 currentIndentation currentL ineWidth) 
(CMPD (PrintCmpd opera.tor formula::2 current Indentation currentLineWidth» 
({CONDEXP IF IFELSE) . . . 

(Print" operator formula level parentOpPrecedence currentIndentation 
currentLineWidth» 

{FOR (PrintFor operator Al A2 formula currentlndentation currentLineWidth}) 
«LABEL OTHERWISE) . 

(PrintL.bei operator Ai A2 currentIndentation currentLineWidth» 
(WHILE (PrlntWhlle operator A1 A2 currentIndentation currentLineWidth» 
(REPEAT (PrintFfepeat. operator A1 A2 currentIndentation currentL ineWidth» 
foundlt"NIL) 

(RETURN foundlt) 

(p rlntQexp resslon 
[LAMBDA (operator formula parentOpPrecedence currentlndentation currentLineWidth) 

(0 D.Thompson "20.JlJn.60 11:55") 

(" 0 Tnis routine ovelsees the printing of O.eltpressions.) 

{PROG (expression findList freeList givenList 1eftParens operatorPrecedence) 
(operatorPrecedence .. (Oper.torPr.c.dence operator)} 
(if parentOpPrecedence n operatorPrecedence 

Page 22 

() 

41 

42 

43 



lNFIXPFlINT,INDEX,19 at ISI·SVSTEM·F Wednesday 17 Jun 81 15:08 

then (printout NIL LeftParenthesis) 
leftParens"l 

el,. 1 eftPartns"O) 
(givenList .. formula:3) 
(findL 1 st"formula: 4) 
(fr.tList"formula:6) 
(txprt.sion .. formula:6) 
(l.ftPartn ... 1tftParens+(PrintOuantlfi.rs givenList flndList (,"/stOT expression 

, (Magic (CHRCT))) 
currentIndentatlon currentLineWidth)) 

(PrintFormuie txp ress ion current! ndentat ion+( cu rrentll neWidth- (CHRCT)) 
12 0) 

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

(PrlntOuantiflerSequences 
[LAMBDA 10utputSequence expressionIsBig currentIndentation currentLineWidth) 

( PRDG 

(" D Thompson" 1.Apr·BO 14;35'" 

(" " This rOlJlin, 'Cw.lI), prints Ihe qlJanrifiers of a O·e~pression, Order has already been delermined,l 

(leftParens name segment) 
(leftParens"O) 
(if outputSequence: l-NIL 

th,n outputSequence"outputSequence::l 
nameo-'some 

el .. narn ... • a 11 ) 
[outputSequence"( fo, x in outputSequence coll.ct (if (EQLEIJGTH xl) 

th,n (MakeL.ve/s x: 1 ) 
,Is. (Mak,SinaryLeve/s x 'COI,~r'~A) 

(for s on outputSequence bind segment .achtime segr.1ent~s: 1 
do (printout NIL name .) . 

(PrintS.qu,nc. segment currentIndentation·(currentLineWidth·(CHRCT~~) 
(if s: : 1 end (ListGT s: 2 (Magic (CHRCT)j) 

th,n (EndLine currentIndentation'! 
(printout NIL LeftParenthesis) 

.ls,if s:: l"lIL and expressionlsBig 
then (EndLin, currentlndentation·2, 

(printout IJI L LeftParenthesis) 
,Is. (printout NIL , LeftParenthesis':) 

(1eftParens~1eftParens-lj 
(SELECTQ naMe 

(al' naMe-'~OI"~ 
( 5 :lne n am .. - ' ail 
(Unexpected 'SinaryValue T,)) 

(RETURU leftParenS]i 

(PrintOuantifiers 
[LAMBDA (originalGlvenLlst orlginalFindList expresslonlsBlg currentlndentation currentLineWldth) 

'" D T~em"son "20·Ji,-·5'· :='~7':! 

f" " Tnis rOlJline prints Ihe o~antifiers of a O·Iupression, II is smarr abolJl dependene\' IiSIS in r;i~er; /isIS, ere.} 

(PROG (dependencies f1ndList g1venList leftParens outputSequence) 
(0 normalize find list; ell Slorr.S 

lignore "dependencies"}) 
(findL1st .. (for II in originalFlndL1st collect (firstElement x))) 

(" normalize given lisl; each element ehher en 110m, or 
a'iisl; (p,ven Var, dependencieS}} 

[givenList"Uor II I" orig1nalGivenL1st 
coll.ct (If (NLISTP x) 

th.n x 
els.if (EQLENGTH xl) 

th.n (f1rstElement x) 
.15. dependenc 1es~(for d in x: : 1 bind dep 

eachtime dep~(firstEler.lent d) 
wh.n depMEMB findL ist collecl dep) 

(if dependenc ies 
th.n «f1rstElement x:l) ! dependencie~) 

.15. (flrstElement x: 1] 

'C' .• e"Ve"! ~;ro:cl'el"s: • to'" ;,aI'S J:r:c\'a"s 
(outputSequence"(D,t.rmin.Ouantlfi.,Ord.r givenList f;ndL1stl:1 . 

,- ~".'":! r~E c •. e"'r f f" $~! ;;,-: c:;.: ... • ~ .. ~ ". -::f":-

~~ ~~--~~~~~~-----
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open parens} 
( 1 eftParens"( PrlntQuentifierSequences outputSeque nee exp re s s ; on 1 sB ig cu r rent! ndent a t ion 

currentLineWidth») 
(RETURN leftParens]) 

(PrlntRepeat 
[LAMBDA (OPF Al A2 INDENT D1ST) (0 D.ThcmpsOfl "l2-/.1ar·8020:56") 

(PR INt "repea t ") (0 This does no: worf: RB.I 
(while A I do (if A 1: I : I gt 0 

then (PrintFormul. A1:1 INDENT+(DIST-(CHRCT» 
12 0) 

(PRIN1 ";"» 
(if AI::1 

then (EndLine INDENT+7» 
(A1"A1::1» 

(if (Li$tGT A2 (Megic (CHRCT) 
- 7» 

then (EndLlne INDENT» 
(PRIN1 "until ") 
(PrintFormul. A2 INDENT+(DIST-(CHRCT» 

12 0]) 

(PrintSequence 
[LAMBDA (formula currentlndentation) (0 D.Thompscn "25./.18r.80 08:54'" 

(0 0 This routine will print sequences of idemifiers. Right now IT le:s r.he r:::'",,:8' mechanism 
tPrimFc·mvla.1 hendle it.1 

(PrintFormul. formula currentlndentation 12 0]) 

I (PrintSimple 
[LAMeDA (fornula: 

(if fornul a-tJIL 
then T 

e/seif (tJLlSTP formula) 
then (printout NIL (Convert f 0 rmu 1 a ) ) 

T 
e/self f 0 rmu 18 : 10 1 

then (printout tJ 1 l (Convert f 0 rmu 1 a : 2 ) ) 
T 

e/seif formula:Z c 'NOP 
then T 

e/seif DOTS\FLAG end (CHRCT) It .10 
then (printout NIL Ell ipses) 

T 
else NIL]) 

(PrintSomeAIi 
[LAMBDA (OPF A1 A2 INDENT DI5T) 

(printout N I L( Convert OP F) ) 
(PrlntFormul. A1 INDENT+(DI5T-(CHRCT» 

12 0) 
(printout NI L LeftParenthesis) 
(PrintFormule AZ INDENT+(DI5T-(CHRCT» 

12 0) 
(printout NIL RightParenthes is]) 

(PrintWhile 
[LAMBDA (OPF AI ~2 INDENT DI5T) 

(printout NIL "wh 11 e" .) 
(PrintFormula AI INDENT+(DI5T-(CHRCT» 

(. D.Thompson "20·/.1er-80 18:10") 
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12 0) 
(printout NIL • "do") 
(EndLine I1JDENT"2) 
(PrintFormula A2 INDEtJT+( DIST - (CHRCT» 

12 0]) 

(PrintingSwitchValue 
[LAMBDA (printSwitch presentOp subExp) (0 O. Thompson "lS.Aug.SO 14:07") 

(0 0 Sels Ih, prinlSwilcn for recvrsive PrintFormvl1J clJlfs on Iwo or more lines) 

(PROG (nextOp) 
(RETURN (if (LlSTP subExp) 

then presentOp~(Shorten presentOp) 
nextOp~(Shorten subExp:2) 
(ff printSwitch a5 and nextOp·ANDIO 

. then 8 

els. 0]) 

else If (printSwitch=e or printSwitch=6) and nextOp=ANDIO 
then 6 

elseif printSwitch=9 and presentOpanextOp 
then 9 

elseif printSwitch·O and presentOp MEMB <ANDIO ORIO ADDIO MUL TIO> 
and presentOp=nextOp 

then 9 
else 0) 

<SeparateWithBlanks? 
[LAMEDA (previous current) 

,0 • n:s 'O;;:/ne le:~ms 8 Boolear. vslue:· 
Tit :r.e ~wc p!ra."ie:e!'s ,,'e~ious and c.I"en~ ere bor~ 8:C""'~. b;,;: roe r'·,E· S e s~eC,81 c."'arscler 
Ibr.c ~,~",.s rfiE 7\\ C s"'c,uld be SfiJs:'crec' v .. ·:f: e b'B'"IJ.' :4 !''1€. '.~ :Jr."1it'~,~ ':,.·o~' • 
'';IL ~r·"le'~·'-:Se {ane.'! SJ-;=uIC be OK tc ,·I.i~r.'1err. ~:,;,e~"!:··:" : ... 7:;",j, :"":= s: tIe at·ie T~ 'eao t!":efY1 i,. .',1:_1- Ct,r parser 
a~:: P.sce!Read7ab;e.1.1 

(if (ATOr·· previOUS) and (ATOr·, current; and ((l=(rJCHARS current)) and (CHeOtH current; MEMB 
CurrentBreakCharac:f"S 

then NIL 
else T]) 

(SetHierarchy 
[LAMBDA (OPERATORS HIER) 

(for X 'n OPERATORS do (PUT . HIERARCHY X HIER]) 

or (l=(rJCHARS previous)) and (CHcorn prHi0us 
MEMB 

CurrentBreakCharacters; 

(. SETS Ine r"erarch) 0" 8 liSI 01 OPERATO"1S 

(RPAQQ O.CanonicalizeFNS (DeCanonicalize LtReplace MixedToNary RemoveMinus ReorderPlus SigmaEnd 
Sigmalnit) ) 

(DEFINEQ 

(DeCanonlcalize 
[LAMBDA (U) (0 R.Bares "30.Jvf.79 14:32"1 

(0 0 Prerries vp cerrain EO. PLUS. NE. LE forms lor printi, •. DeCanonic81,ze lakes a C8nonicalized p'e l", e,p'ess/on 
ana finds elf parrs having Ihes, lorms • 
(eQvaliry·relation ••• (PLUS ••• (MINUS AI ••• J) • 

('Qvaliry.rellJlion ••• IMiNUS AJ) • 

and mo~,s 81f Ille MINUS A's 10 Ihe lefl slae. Also IlIkes to'rn • 
IPLUS (/,liNUS Ai B (MINUS CI ••• 01· 
10· 
(PLUS ••• IDIFFERENCE IPLUS 'MINUS AI BI Ci ••• 0)· 
;I FEI· .. E"1 PARENS ,$ T B:,I( If FElVER PIoREIIS.s NI~ InB" to • 
fDIFFEI:EIJCE 'P~US B··· OI'PLUS A C ···.11 In 8d::i~'cr. J LESS 7HA,'" FLAG Usr; is T. I'ler LIR~:;, <C~ ,'.,1, rr., t: 
rf,,·/aC~ :,,:,i, LE'$ ""r" 'Q,;iv,'e~r L "5' 

Page 25 

51 

52 

53 

54 

-~------------ - -- ----------- -



INFIXPRINT.INDEX.19 at ISI·SYSTEM·F Wednesday 17 Jun 81 15:08 

(if CANON or (NLI ST P U) 
then U 

e/,elf U: 1 MEM8 <LEOP EQOP NEOP> 
then (PROG (LEFT RIGHT (ORIGRHS (Mi"edToNary U: 3)}} 

(if (NLISTP ORIGRHS) 
then (RETURN U) 

e/,eif OR IGRHS: l-ADDOP 
then LEFT .. (Slgma/nit (Mi"edToNary U: 2 ) ) 

(for X in ORIGRHS:: 1 do (if (NEG\TERM X) 
then LEFT" < !! LEFT! «SIMP\NEG Xl 

» 
else RIGHT .. < !! RIGHT! <X»}} 

(RETURN (LtRaplace <U:1 (OeCanonicalize (SigmllEnd LEFT» 
(OeCanonicllliza (SigmaEnd RIGHT» 
») 

e/seif (NEG\TERM ORIGRHS) 
then (RETURN <U:i (OeCenonicalize (SigmaEnd < !!(Sigma/nit U:2) «SIMP\NEG 

0» 
else (R ETURN < U: 1 ! (OaClInonicBliza U: : 1 ) 

) ) ) ) 
,Is,if U: 1- ADDO P 

then (if FEWER\PARENS 
then (RemoveMinus U) 

elsa (ReorderPlus U» 
a/seif U: l-MUL TOP 

then (PROG (NUMDENl 
(NUMDEN~(GETNUMDEN U» 
(if NUMDEN: EL2= 1 

ORIGRHS) 
») ) 

then (RETURN « OeCanonicBlize U: 1 l ! (OeCanonlcelize U: : 1) 
> ) 

else (RETURN <QUOTIENTOP (l)eCenonicelize tWfo1DEN:ELl) 
(OeCenonlcelize NUt~DEN: EL21 
> ) ) ) 

else < (DeCenonlcelize U: 1) ! (OeCanonlcalize U: : 1 ; 
») 

(LtReplace 
[LAt~aDA (U) (. R 5c'es "31·0C;·79 :3:33".( 

(. C,.,a'!;~s aopropr,e:& ... E forms 70 i. r f=1 Dr ,",;j"9 i..7~ep.-aC~ '':C,'I1S 8 caner·,ce. :;'f:~'J. e.(press'o'" 1.. • .,c."iSr:ged L:rt.ess 

it (s "~I ~c'rr ILE (PL US ... 1 ... J ... ) where ;~e : CCCu'S "'YBCli.' ooce This fo''1'' ;5 c"a~ged re rhe ea,;;,elem L T 
fc,mi 

(if LESS\THAN\FLAG-NIL or (NLISTP U) or U:i--LEOP or (NLlSTP U:2) or U:2:i-=ADDOP 
or - ( 1 S I NT U) 

then U 
else (PROG « OLDARGS (U: 2: : 1) ) 

(NEWARGS NIL) 
(FOUND 0» 

(for X In OLDARGS do (if X-1 
then FOUNO .. FOUND+1 

else NEWARGS" < !! NEWARGS < X»» 

(MlxedToNa ry 
[LAMBDA (U) 

(RETURN (If FOUND-l 
then < L TOP (SlgmeEnd NEWARGS) 

U:3> 
.'se U) 

(. R,Bares "30·Jul.79 14:34") 

(0 0 Converts mixed binary and n.ary te n·ar~·, Converts top level operator and its n·ary argumenTs, but nor IOIVer 
levels tlJa" rnat,) 

(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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(RemoveMlnus 
[LAMBDA (U) 

(PROG (L EFT) 

(U"U:: 1) 
(lor X in U do 

(RETURIJ <OPRU 
>]) 

(II (ljLlSTP X) or X: l--OPRU 
then ARGLIST- ,x ! ARGLI5T: 

e#s. ARGLlST- ( !!(REVERSE (Mi"edToNary X)::l) 
!(REVERSE ARGLIST) 

fa CHANGES IJdd of minvs term imo Subtract for priming. Flemove/,11T'1J5 lakes form (PLUS (WNUS A! B 
fl.1lNUS CI··· 0110 (PI.US ••• {DIFFERENCE {PLUS (MINUS"; 8 1 Ci ••• Oil 

(U-( MixedToNary U» 
( LEFT .. (DeCanonicalize U: 2 ) ) 
(lor X /n U::2 do (if (NEG\TERM X) 

ARGLJ S T 

then LEFT .. <DIFFOP LEFT (OeCanonicelize (SIMP\tJEG X) 1 
else LEFT- <ADDOP LEFT (OeCanonicalize X: 

(RETURtJ LEFT]) 

(ReorderPlus 
[LAMBDA (U) 

(PROG (LEFT RIGHT) 

i) i 

(e. Grc ... ~s anc" SJ!J:racrs rr·i'iI,.S ~erms 01 a s ... ~ fer prini;'J;. ~f::' r::e .. ::· ... S :a-c.s I: .,"'r :P~:.IS ... ~ ,". ~·S t.. 5 
11,:IIiUS C; ••• DI to '·DiFFERENCE (PLUS Ii ••. OJ (PLUS" C ... ,;/ 

(for X in (Mi"edToNery U):: 1 do (if PJEG\TERt~ t: 
then PIGHT- .: flIGHT: ; DeCenonicalize 

. SjJ.'~ .t.E(; I . 

else LEfT - .: j 1: (OeCanonicalize X 

(RET:JP.!! (if LEFT-tJIL 

(SigmaEnd 
[LAt~BDA (U) 

(if U=NIL 
then 0 

then (t!EGOP (SigmaEnd RIC,Hl 
elseif ~!GHT·tJE 

thell (SigmeEnd .~f· 
else ;DIFFOP (SigmaEnd LEFT: 

(SigmaEnd RIGHl i 

.'] I 

e/seif (FLENGTH U)-l 
then U:l 

e/.e <ADDOP !U>.]) 

(Slgmal"lt 
[LAMBDA (U) 

(/I U-O 
then NIL 

else <U>]) 
) 
(#INIT\INFIX\PRINT) 

(RPAQ MagicCount 5) 
[DECLAR~: DONTEVAL@LOAD DONTCOPY 

/. t: cetes ·"i4·.:"ec·7f;"~ ~:" 
/. Enos los: Of f:e"-'s!c be S:;"''r6C! 

la SterlS list of items to be sv",meCI 
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(* f The information for compiling and block compiling.) ] 

(RPAQQ INFIXPRINTMACROS (ListAddl L istGT ListPlus)} 
(DECLARE: 'EVAL@COMPILE 

(PUTPROPS LlstAdd1 MACRO [( X) 
(ADD1 (COND 

« LISTPX) 
(CAR X» 

(T 1]) 

(PUTPROPSLlsrOT MACRO «X Y) 
(IGREATERP (COND 

«LlSTP X) 
. (CAR X» 

(T 1)) 
Y» ) 

(PUTPROPS LisrPlus MACRO [( X Y) 

) 
(DECLARE: DOEVALtlCOMPILE 

(IPLUS (COND 
«LlSTP X) 

(CAR X)) 
(T 1)} 

( COIJD 
«LlSTP Y) 

(CAR Y)) 
(T 1]) 

(PUTPROPS CHRCTMACRO [X (LIST (QUOTE IDIFfERENCE) 
(QUOTE #CURRENT\LINELENGTH) 
(QUOTE (POSITION]) 

(RPAQQ INFIXPRINTSLOCKS « INF I X\ PR I NTBLOCK Arg sMakeLeve 1 s Convert EmbeddedQuant if i e r EnoL i ns 
FuncMakeLevels GetOpLe~gth INFIX\PRINT INFIX\PRINT3 
INFIX\PPINT4 Magic MakeBinaryLsvels MakeProgramLevels 
MakeLevels Max Ope~at6rPrecedence PrintingSwitchValue 
PrintFornula PRINT\PPOGRAM NewPrintFor~ula Print~r~a\ 
PrintCase PrintCmpd PrintCommaDct PrintFor Pri~tlf -
PrintInterval Printlabel PrintMisclLine PrintMisc2LinES 
PrintPrefixFunction PrintProgramPiece PrintQex~ressicr. 
PrintQuantifiers UetermineQuantifierOrder 
PrintQuantifierSequences PrintRepeat Print5E~~er:~ 
PrintSinple PrintSomeAl1 PrintWhile'NewMa~eLevils 
01 dl~akeLevel s 01 dPrintFormul a (NDLINKFtJS . T; 
(GLOBALVARS #CURREHT'LINELENGTH #LIST\OF\SYSTEM\OPS 

Pag~ 28 

#NO\LEFT'ASSOC\OPS #NO\RIGHT\ASSOC,OPS 
#NUMBERLINES #TERM1NALPAGELENGtH CHARS~T 
DOTS\FLAG FEWER\PARENS DTVSCANON CONTROLKFLG 
Mag i cCount) 

(ENTRIES INFIX\PRINT lNfIX\PRI~T3 INFIX\PR1NT' 
PRINT\PROGRAM Convert)) 

(DeCanonicalizeB(OCK DeCa~onicalize LtReplace MixedToNary RemoveMinus ReorderPlus SigmaEnd 
SigmaInit (NOLINKFNS . T) 
(GLOBALVARS CANON LESS\THAN\FLAG) 
(ENTRIES DeCanonicalize)))) 

[DECLARE: DONTEVALtlLOAD DOEVAL@COMPILE DONTCOPY 
(BLOCK: I NF IX\PRINTBLOCK ArgsMakeLevel s Convert EmbeddedQuant ifier E ndL i ne FuncMakeLevel s GetOpLength 

INFIX\PRINT INFIX\PRINT3 INFIX\PRINT4 Magic MakeBinaryLevels MakeProgramlevels MakeLevels Max 
Operator'Precedence Print1ngSwitchValue PrintFormul a PRINT\PROGRAM NewPrintFormul,a PrintArray 
PrintCase Pr1ntCmpd PrintCommaDot Pr1ntFor Printlf Printlnterval PrintLabel PrintMisclLine 
PrintMisc2Lines PrintPrefixFunction PrintP~o9ramP1ece PrintQexpression PrintQuantifiers 
Determ1neQuantif1erOrder PrintQuantifierSequences PrintRepeat PrintSequence PrintSimple 
~rintSomeAll PrintWhile NewMakeLevels O~dMakeLevels 01dPrintFormula (NOLINKFNS . T) 
(GLOBALVARS ICURRENT\LINELENGTH #LIST\or\SYSTEM\OPS #NO\LEFT\ASSOC\OPS #NO\RIGHT\ASSOC\OPS 

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

(ENTRIES INFIX\PRINT INFIX\PRINT3 INFIX\PRINT4 PRINT\PROGRAM Convert)) 
(BLOCK: DeCanonicalizeBLOCK DeCanonicalize LtReplace MixedToNary RemoveMi'nus ReorderPlus SigmaEnd 

SigmaInit (NOLINKFNS . T) 
(GLOBALVARS CANON LESS\THAN\FLAG) 
(ENTRIES DeCanon1calize» 

] 
(DECLARE: DONTEVALtlLOAD DOEVALtlCOMPILE DONTCOPY COMPILERVARS 

(ADOTOVAR NL.AMA ) 

(ADDTOVAR NLAML ) 

C) 
~' 
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(DECLARE: DONTCOPY 
(FILEMAP (NIL (1153 8387 (#INIT\INFIX\PRINT 1165 . 4212) (EnbeddedQuantifier 4216 . 43~~) 

MakeProgramLevels 4398 . 8014) (OperatorPrecedence 8018 . 636!;) (8482 13104 (INfIX\PRINl S! ~ . ~E77) 
(INFIX\PRINT3 9581 . 10707) (INFIX\PRINT4 10711 . 11806) (PRINT\PROGRAM 11810 . 13101» (13 ~9 6J!91 

(Abortlnf1xPrint 13961 . 14159) (ArgsMakeLevels 1-1163 . 1439E) (Convert 14400 . 152.';3) ( 
DetermineQuantifierOrder 15247 . 16752) (EndLine 16756 . 17('29) (funcMakeLevels 17033 . 1i815· l 
GetOpLength 17819.18020) (InitHierarchy 18024. 186S2) (InitTTYCharSet IS6Se . 20C-72) (Li~t~~:l 
2007E . 20246) (ListGT 20250 . 20433) (ListPlus 20~37 . 20E5':·, (Magic 20658 . 20g0n (M~k;E~l1a~~Leve's 
20911 . 21705) (MakeLevels 21709 . 21926) (Max 21930 . 22270) (NewMakeLevels 22274 . 249~1:: ( 

NewPrintFormula 24995 . 28452) (OldMakeLevels 28~56 . 34743) (OldPrintformula 34747 . 454271 (OnTTY 
45431 . 45564) (PrintArray 45568 . 45885) (PrintCase 45889 . 46342) (PrintCmpd 46346 . 46718: ( 
PrintCommaDot 46722 . 46985) (Printfor 46989 . 4'7~B) (Printformula 47712 . 48106) (PrintIf ':&11C . 
49509) (Printlnterval 49513 . 50131) (PrintLabel 50135 . 504(7) (PrintMisClLine 50471 . 52486, ( 
PrintMisc2Lines 52490 . 53622) (PrintPrefixfunction 53626 . 54705) (PrintProgramPiece 547:9 . e=~S2) 
PrintQexpressicn 55986 . 57087\ (PrintQuantifierSequences 5i091 . 58516) (PrintQuantifiers 5552: . 
60380) (PrintRepeat 60384 . 60984) (PrintSequence 60988 . 61312) (PrintSimple 61316 . 619':21 ( 
PrintSomeAl1 61946 . 62303) (PrintWhile 62307 . 62632) (PrintingSwitchValue 62636 .. 63438) ( 
SeparateWithBlanks? 63442 . 64291) (SetHierarchy 64295 . 64~88)) (64616 i0324 (DeCanonicalize ~~e28 . 
6693.3) (LtReplace 66937 . 67790) (MixedToNary 6ii9': . 68517) (Remover~inus 68521 . 6£:Oi8) (P.ecr.jerP1Lis 
egOS2 . 69824) (SigmaEnd e9828 . 70146) (Sigmalnit iJ150 . 703211!)!! 
STOP . 

.. 
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