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235 LISP INTERPRETER 

THERE NJW EXISTS A VERSI3N 3F LISP 1.5 0N THE DARTMgUTH . 
TI~E-SHARI~G SYSTEM. IT RESIDES UNDER SYSTEM NAME "EVAL." 
EVAL IS A MJDIFICATI:.1N 0F LISP 1 .• 5 DEVEU3PED F~R THE IBM' 
7090 AT M.I.T. IT IS SIMILAR ENJUGH to THE M.I.T. VERSle~ 
THAT AN ADEQUATE REFERENCE MANUAL IS: ~ 

LISP 1.5 PR0GRAMMERS MANUAL 
. ·BYJ. MCCARTHY ET AL. 

t1 • I • T. PRE S 5 

HJWEVER THE USER 0F EVAL MUST KEEP IN MIND THE FJLLJWING 
DIFFERE~CES BETWEEN THE SYSTEM AT DARTMJUTH AND THE SYSTEM 
DESCRIBED IN THEMA~UAL. 

(1)THE LISP INTERPRETER AT DARTM0UTH IS EVAL INSTEAD 0F 
THE MORE USUAL EVALQU3TE. THIS MEANS THE USER MUST 
MAKE HIS PR0GRAM C0NSIST ~F F0RMS FaR EVAL INSTEAD 3F· 
D0UBLETS FCR EVALQU0TE. 

F.3REXM1PLE: 
CARCCA Be» waULD BEC0ME (CAR(QU0TE(A B C») 
C0NS(A B) WOULD BEC3ME (CJNS(QU3TE A)(QU0TE B» 

. 
HCWEVER THE' EXECUT LJN JF (INTE:RPRETQ T) W ILL CAUSE TaE 
INTERPRETER T~ BECOME EVALQU~TE. INTER?RETQ«» WILL 

. BHI:W BACK EVAL.· 

(2) THE RESTRICTIJN AGAINST HAVING AN AT0M WITH A PRINT 
NAME 0F M0RE THAN 30 CHARACTERS HAS BEEN REM0VED. THE 
ONLY PRESENT RESTRICTIJNIS HGW MUCH·ST3RAGE THE USER 
IS WILLING TJ GIVE F0R THE· SAVING 0F THE PRINT NAME. 

(3) THE SYMBJLS F0k TRUE AND FALSE ARE T AND-NIL 
RESPECTIVELY. THERE IS N2 *T* 0R F IN THE- DARTM0UTH 
SYSTEM. 8JTH T AND NIL ARE caNSTANTS THAT EVALUATE .. 
INTJ THEMSELVES. 

(4) THE F~RM 0F NUMBERS ON INPUT AND 0UTPUT HAS BEEN 
.,CHANGED S0ME. '0N INPUT A STRING OF DIGITS PRECEEDED BY 
. A MIims SIGN ~1R AN JPTIJJNAL PLUS SIGN THAT C0NTAINS N:J 

DECIMAL P0INT e.) IS READ AS AN INTEGER IN THE CURRENT 
INPUT BASE. (F0R EXAMPLE 123 -455). A SIMILAR STRING 
OF DIGITS BUT F0LL~WED IMEDIATELY BY ONLY A DECIMAL 
P~INTIS iAKEN TJBE AN· INTEGER IN 3ASE TEN. (F3R 
EXAMPLE 356. . -794. ). FLiJAT lNG- P0INT NUNBERS TAKE THE 
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SANE FJRt,j AS DESCRIBED IN THE MANUAL. IT IS STILL" 
INC~RRECT T~ HAVE A NUM3ER WITH A DECIMAL P3INT AS THE 
FIRST CHARACTER AS THE, DECIMAL P0INT WILL, BE 
INTERPRETED AS PART 0F LISP DaT N0TATICN. IF THERE IS 
AN "E" IN A FL3ATING PJINT NUM3ER THE DECIMAL P0INT MAY 
BE DR0PPED. IF IT IS IT IS ASSUMBED T3 BE BEF~RE THE 
"E". TJ SET THE INPUT AND ~urpUT BASE 01" NUMBERS TW0 

r NEW FUNCTIONS' WERE ADDED--SETIBASE AND SET@BASE. 
SETIBASE ONLY EFFECTS THE INPUT 21" NUMBERS TH~T DO NOT 
C~NTAIN A DECIMAL PJINT ~R AN "E". SETJ3ASE D~ES N~T 

,EFFECT THE ~UTPUT OF FLpATING P~INTING P0INT NUMBERS. 

C0NTINUED,IN LISP-2*** 
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235 US.P INTERPRETER. (CelNTINUED)· 

'(5) C0ND HAS BEEN REDEFINED T0 ACCEPT Dln~ERENT F0RMS 
elF ARGUMENTS n~AN THE PREVI0US DEFINITI0N.· THE 

. EXPANDED DEFI NI TI 0N DelES STILL H 0\·1 EVER ACCEPT' 
EXPRESSI0NS CelDED IN l1~E (:?lLD MANNER EXCEPT THAT .IT 

"RETUR NS NIL I NSTEAD elF GI VING AN ERRelR IF NelNE elF ntE 
;. PR0P0SI·TI0NS AR E TRUE. F0R A DESCRI PTI elN elF ruE NEW 

ADDIT0NS 10 C0bJD SEE C0ND--***. 

(6) ·THE R.ESTRICTHm THAT G0 AND RETURN MAY 0NLY APPEAR 
0N ntE T0P LEVEL elF /\ PR0G HAS BEEN REM0VED. INSTEAD 
mEY MAY BE USED ANYTH1E AFTER A PR0G HAS BEEN ENTERED. 
\aJHEN TI1EY ARE ~ALUATED G0 HAS AS ITS VALUE THE P:3INT 
W BE "IRANSF'ERED T!~ AND RETURN HAS AS ITS VALUE THE 
RETURN VALUE elF WE PR0G. TIiE EXECUTI0N 0F' GeJ AND 
RETURN IS INHIBITED UNTIL 1HE INTERPRETER RETURNS T0 
Tr{E T0? LEVEL' elF 'DiE CURRENT PR0G AT WHICH TIME PRelG 
THEN 1RANSF'ERS Tel ruE P0INT SPECIFIED BY Gel .elR RETURN.' 
G0 AND RETURN ~~AY 0NLY REFERT0 WE LAST PR0G ENTERED. 
BY THE INTERPRETER; TItEY CANNelT REFER Tel PR0GS ENTERED. 
PH EVI0USLY T0 ntE CURR ENT0NE. 

(7) TItE SECTHm' 0F 1HE· ~·1ANUAL D'ESCRIBING 0VERL0RD 
SH0ULD BE IGN0RED. INSTEAD elNE SETS lP HIS PR"GRAM AS 
A C0LLECTION 0F F'elRMS. EACH 0F TItESE F0RMS \HLL BE 
EVALUATED AND ITS RESULT PRINTED. REACHING THE END 0F 

, A PR0GRAM ~HLL CAUSE AN END 0F FILE ERR0R (ERR0R R4). 

~~ R~~ER0~0~~~R~el~1~~ET~XT !G~:~~S MA~A~~~A~~R ~~~~~~t 
UNES.UIERE EXISTS A SPECIAL FUNCTI0N CALLED LISTEN 
THAT CAUSES EVAL 1'0 INTERPRET FR0M lHE lELETYPE INSTEAD 
0F THE C.URRENT PR0GRAM. . 

(8) LISP'S ffiR0R MESSAGE'.S ARE DESCRIBED IN. LSPERR***. 

'(9) UST STRUCTURE IS ST0RED IN UtE 235 DIFFERENTLY 
THAN 0N 1H E 7090. EACH 'JJf2JRD' elF LIST STRUCTURE TAK ES 
1',40 11l0RDS 0F C0RE i1EM0RY IN mE' 235. 1HE E:VEN L0CATI0N 
li10RD C0NTAINS ntE· CAR HALF AND 1HE NEXT HIGHER 0DD 
L0CATI0N 1.~0RD Cf2JNTAI NS ntE CDR HALF'. ALL LIST P0I NTERS ~,,-.,-
P0INTT0 . TIlE EVEN HALF 0F n~E \'10RD. F0R ntIs=--rrEA·~;'0N. 
THE AT0r1 HEAD' (THE CAR elF AN AT0M) I Nnt-E 235- IS AN 0DD 
P0I NTER I NS.TEAD 0F THE -1 UtAT IS - tJSED ·0N TItE 7090~ 
BECAIJSE THER·E IS N0 TAG P0RTI0N IN Tr{E 235 NUMBERS ARE 
REPRESENTED AS AT0MS \4ITH THE PR0PERTY FIXNUM 0R FL0NUM 
INSTEAD elF. PNAME AS WITH REGULAR' AT0MS. lHE PR0PERTY 
AFTER THE INDICAt0R F'IXNUM IS A P0INTER 10 AN INTEGER 
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AND THE PR0PERTY AFTER' nIE INDICAT0R FL0NUM IS A 
P0INTER 10 A FL0ATING P0INT NUMBER. T0 ACC0MODATE ' 
PNAi~ES AND NUMBERS FULL-\·J0RD SPACE ALS0 C0NSISTS 0F 
OOU3LE ',~0RDS--~N EVEN L0CATI0N AND THE NEXT HIGHER 0DD. " 

\, 

. L0CATI0N. 

(10) THERE EXISTS' IN ruE LIBRARY F0R TH0SE VJH0 ARE 
INTER ESTED A C0PY 0F THE,. WANG ALG0Rl THM F0R /. 
PR0P0SITI0NAL CALCULUS UNDER WANG--***. 

(11) 'I'1HEN nlE PR0GRAMMER MAKES A CALL T0 READ, ntE 
FUNCTI0N DZlES N0T READ, ruE FIRST LIST AFTER ST0P BUT 
INSTEAD READS ntE NEXT LIST THAT HAS N0T BEEN REA'o BY-
nlE I NTERPR ETER. 

,(12) A US'( AND DESCRIPTI0N 0F THOSE FUNCTIeJNS IN n~E 
DARTM0UTH LISP SYSTEr'1 CAN BE F0UND IN LSPFNC*.**. . ' 

. (13) THE INTERPRETER IS ACTUALLY AS DESCRIBED IN· 
APPENDIX B 0F :mE ~lANUAL EXCEPT THAT EVA 

• LQU0TE ~1UST BE 
ASKED F0R SPECIALLY AND EVAL IS nlE N0RMAL INTERPRETER. 
ALSeI nlERE IS NeJ SPECIAL CHECK' ·F0R NIl. IN EVAl. 0R 
APPLY. 'nus MEANS THAT (APPLY OARGS ALIST) CAUSES. AN 
ERR0R MESSAGE ,SAYING NILl S AN UNDEFINED FUNCTI 0N. 

(14) THERE ARE N0 PR0VISI0NS F0R LAP 0RA LISP 'C0NPILER 
I N l)\RT~10UTH U SP. 

(15) ntE LISP READ R0UTINE DelES N0T TI-lE REC0GNIZE THE 
$$ C0NVENTI0N 0F THE 7090 F0R QU0TING CHARACTERS IN 
PR I NT NAMES. I NSTEAD0NE lEES THE SLASH (/). THE NEXT 
CHARACTER F0LL0~IING A SLASH' IS PLACED IN 1}{E PNM1E 
REGARDLESS 0F \~HAT' IT IS. CHARACTERS THAT MUST BE 
SLASHED AR E <SPACE>, <C0MMA>, <P0T>,<SLASH>, <RIGHT -
PAR ENTHESIS>, <LEFT PAR ENTH ESIS>, <CARRI AGE RETURN>, AND .. 
LEADING <PLUS SIGN>f<tHNUS SIGN>, AND <DIGITS> T0 
PREVENT C0NFUSI0N BETWEEN AT0MS AND NUMBERS. 

'. I 

. ' 

(1 G) SINCE LISP IS A RAPIDLY CHANGING SYSTEM EACH 
CHANGE \HLL CARRY \JITHIT A NUMBER WHICH INDICATES 
WHICH VERSI0N IN CURRENTLY IN LEE. llHS NUMBER-IS 
PRINTED AT ntE BEGINNING 0F THE RUN' IN THE F0RM 0F' 

." USP XX" WHERE XX IS. THE UPDATE NU'MBER. IN ADDITI0N 
IF THERE IS,AN 'E F0LL0WING 111E NUMBER THIS INDICATES' 
ruE CURR ENT VERSI0N IS EXPERI NENTAL AND MAY C0NTAI N 
PR0GRAt1,MING ERR0RS. WITH E.l\CH -CHANGE IN VERSI0N· A 
N0TATI0N t.4ILL· BE MADE IN 1}{EBEGINNING 0F tSPUPD***. 
INDICATING 1}{E ADDITI0NS 0VER. 'PREVI0US VERSI0NS. 'IN 
0R~ER m ·HELP IN MAKING THESE CHANGES' AND ADDITI0NS THE 
USER IS ENC0URAG.ED T0 'APPEND QUESTI0NS AND C0MMENTS T0 
FILE" LISP??" UNDER. U;ER NUMBF;:R- 407886. ' 
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THIS ,IS' A LIST ;JF THE AT"~1S THAT-'AID: INITIALLY DEFINED 
IN THE OARTM3UTH. VERSI0N JF LISP.' A $ <D0LLAR SIGN> 
INDICATES A CHANGE FR~~ THE "LISP 1.5 PR0GRAMMERS MANUAL.~' 

LAl'1BDA ... .. , 

, . 
QUJTE [F'SUBR) , \ 

C0NS [ SUSH 1 : 

EQ . [SUBR] • . ' . 
LIST [FSUBH] 

C0ND[FSU£3R] $ 
caND HAS BEEN M~DIFIEDTJ ACCEPT AN EXPANDED F~RM 2F 

PR0P0SITIJNS. SEE C~ND--*** F3R DETAILS. 

COR; CAR; CDDR; CDAR; CADR; CAAR;CDDDR; CDDAR; CDADR; 
CDAAR; CADDR; CADAR; CAADR; CAAAR; [SUER], 

HPLACA; RPLACD; [ SUSR 1 $ 
A· CHECK IS MADET0 SEE IF THE USER IS M3DIFYING A 

UJCATI~)N THAT IS NiJT IN FREE ST0RAGE 0R FULL W~RD SPACE. IF' 
~'t THE JPEHATI0N IS N3T Dki,NE AND AN ERR~.R' IS GIVEN.' . SINCE' 
·INITIAL DEFINI1I3NS ARE N~T IN THESE AREAS THE USER MA¥ N2T 
f"I3OIFY THEM. 

'RE~D [SUBR) $ 
READ N~W READS THE NEXT ONREAD LIST FRDM THE DISK. IT 

IS INITLALLY SET T0 READ F'R0M yaUR CURRENT PR0GRAM AREA. 

PRINT [SUSR] 

PRI Nt r SU3R] ,$ 
'PRiNt MAY N0W BE- USED T3 PRINT LISTS AS WELL AS ATOMS. 

- IF GIVEN A LIST IT PRINTS IT NJRMALLY BUT D0ES N~T TERMINATE 
THE PRINT,LINE. 

TERPRI 

PfH}G 

[SUBR] 

[FSUBR] 

RETURN [SUSR 1 $ 
RETURN MAY N0W BE GIVEN ANYTIME AFTER A PR0G HAS BEEN 

,ENTERED. IF"IT IS NJT GIVEN 0N'THE T~P LEVEL-0F A PR~G ITS 
. ACTI:JN IS INHIBITED UNTIL C0NTRIJL RETURNS T:IJ THE PR0G.' 
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o· ·8(1 G.' [~~~BR~E US~D ANYTH1E AFTER A PROG HAS BEEN ENTERED. 

0,;' V 

If IT IS NJT GIVEN AN THE TJP LEVEL JF A PH0G ITS ACTIaN IS 
INHIBITED UNTIL CJNTnJL RETURNS T~ THE PR~G. 

G0* [ Suan] '$ 
G~* IS IDENTICAL T~ G3 EXCEPT THAT IT EVALUATES ITS· 

ARGUMENT. IT MAY BE USED FOR A SWITCH-TYPE TRANSFER. 

ADVANCE [SUSR) $ 
ADVANCE READS THE NEXT CHARACTER FR0M THE DISK. IT 

IG~0RES LINE NUMBERS. ADVANCE SH0ULD BE USED, CAREFULLY AS· 
CHARACTERS IT READS WILL NOT BE READ BY. THE READ FUNCTIJN. 

ADVANCE* [SUBR] $' 
ADVANCE* IS IDENTICAL T0 ADVANCE ExtEPT THAT IT DUES 

NJT IGN0RE LINE"NUMBERS. 

READTTY [SUBR] $ 
READTTY IS A FUNCTIJN 0F NJARGUMENTS. ITS VALUE IS ONE 

LIST TYPED IN FRGl1 THE USERS TELETYPE. IT CAUSES A CALL' FJR 
INPUT AND CJNTINUES T3 GIVE ONE UNTIL A C0MPLETE LIST IS 

'TYPED. THIS MEANS THAT· IF PARENTHESES D0 NJT BALANCE ON 0NE 
LINE THE C:Jt~PUT£R WILL C'3NTINUE ·T;} AS}( FOR INPUT UNTIL THEY 
D0. AS WIT~ READ, READTTY ALSJ IGN0RES <dARRIAGE RETURN>S., 
THIS MEANS THAT A SINGLE AT0M MUST HAVE A SPACE TYPED AFTER 
IT. IN ANY CALL F0R INPUT THERE MAY BE GIVEN MJRE THAN 2NE 
LIST; IF 50 THE EXTRA LISTS (JR PART 0F A LIST) WILL BE USED 
0N THE NEXT USE 0F READTTY. 

ADVANCETTY [SUBR] $ 
ADVANCETTY READS THE NEXT CHARACTER FR0M THE USERS 

TELETYPE. IF THE LAST CHARACTER READ WAS A <CARRIAGE RETURN> 
TIIEN A CALL 0F ADVANCETTY CAUSES A CALL F3R INPUT AND' IT 
~ETURNS THE FIRST CHARACTER TYPED. THE VERY FIRST CHARACTER 

READ BY ADVANCETTY WiLL BE A <CARRIAGE RETURN> .• 

FIXNUM $ 
THE PRJPERTY· 0F·A FIXED P3INT NUMBER. 

~LJNUr1 $ 
THE PRJPERTY ~F A FL0ATING P0INT NUMBER. 

PACK [SUaR] 

CLEAR3UFF (SUaR] 

MAKNUM . [SUSR] . $ 
l1AKNU~1 IS A FUNCTI3N ~F TWa ARGllr:1ENTS. , IT CREATES AN 

AT3M WITH A PR0PERTY LIST JF MAKNUM'S ·SEC0ND ARGUMENT 
~ F\JLLJWED' BY MAKNUM' SFIRST ARGUMENT. MAKNUM IS "FTEN USED 
,~ AS AN EASY WAY T0 CREATE NUM3ERS FH0t1 FULL. WORDS. 

[SUJHl 

- , 

, . 
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. [FSU3R) 

C3NlINUED IN LSPFND*** 
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FIX [SUERl 
, . 

, '" 

FIXP (SUSR] 

'FLiJATP [SUSR] 

NU~BERP (SUSR] 

DIFFERENCE [SU13R.l 

" QU0TIENT [SUSH r,' e' 

• 

RENAINDER, [SUSR] 
" 

DIVIDE ( SUBR] 

MINUS? [SUBRl 

LESSP (SU13Rl. ' 

GREATERP [SU3H] 

SETIBASE [SUSR 1, $ 
SETIBASE IS A FUNCII0N 0F: ~NE ARGUMENT. ITS EFFECT IS 

T~ C~ANGE THE BASE 0F INTEGERS ~N INPUT. SETIBASE 0NLY 
EFFECTS THJSE INTEGERS THAT D3 NJT HAVE A DECIMAL pgI~T AS 
THE LAST C~ARACTER. SETI3ASE HASN0 EFFECT ~N FL0ATING PJINT 
NUMBERS. THE VALUE 0F ~ETIBASE IS THE PREVI~US INPUT BASE. 
THJS ALU)I;}S RJUTINES T0 CHANGE THE BASE AND REST~RE IT. THE 
INPUT BASE IS INITIALLY SET T0 T0 TEN. 

SET2BASE [SUSR] $ , . ' 
SET~BASE IS ,A FUNCTI0N 0F ~NE ARGUMENT •. ITS EFFECT IS 

T0 CHANGE THE ~UTPUT'BASE 0F INTEGERS. SET0BASE R£TURNS THE 
PREVI0US~UTPUT BASE. THE ~UTPUT BASE IS,INITIALLY SET, TO 
TEN. ' . ' 

PR0G2 [SUBR]' 

SET; SETQ; (FSUBR 1 

GENSYM [SUSR) 

,ERSETQ [FSUBR] $ 
, ' ERSETQ IS A F~NCTIJN 3F ~NE ARGUEMNT~ IT'S VALUE IS-THE 

EVALUATI~N JF ITS ARGUMENT CUNSED WITH NIL If N~ ERR0R, 
, OCCURS. , IF AN 'ERaOR,0CCURS ~HEN ERSETQRETURNS NIL.ERSETQ 

ALUJWS Ti-fE USER TiJ TRY :JNE APPRkJACH T~ A S2LUTH~N AND IF IT 

..... 

'j I ' 
, ' 

/ 

, , 

,- , 

" ~ . 

, 



", \ 
I 

,DOES N0T ~JRK. T3 BACK ~FF AND TRY AN0THER PATH. 
I 

.' } I 

EHRJR\ (SU8Rl 
, , 

,EQUAL [SU3H] 

2H; AND [FSU3R] 

N0T ' (SUBR] 

PUTPRJP [SUBR] $ 
PUTPRUP IS DARTM0UTH'S VERSI3N ~F LISP'S WAY 0F 

DEFININ3 THINGS. IT IS A, fUNCTION Jf THREE AnGm1r:~.JTS.' THE 
fIRST "F THESEi·iUST BE AN ATJM AND IT IS THIS f\T~N THAT 'IS, 
BEING DEFINED. THE SEC0ND ARGU~lENT IS' T.HE DEFINITIDN AND 
THE THIRD' ARGUMENT IS THE DEFINITIJN TYPE (USUALLY EXPR :JF 
F,EXPR). ANY eTHER ~CCURENCE 'IF THE PR~PERTY tyPE 0N THE 
DEFINED AT~M IS REMaVED. 

DEFPR~,p [fSUBR] $ 
, DEFPROP IS IDENTICAL 13 PUTPR0P EXCEPT :THAT DEt~R~P 
QU~TES ITS THREE ARGUMENTS. THIS ALL3WS THE USER T0 GIVE'· 
AT~MS PR0PERTIES WITHJUT TYPING QU3TE ALL THE TIME. 

CSET (SUBR] 

0' CSETQ [FSUBR] 
" 

PAIR (SU8R] 

FUNARG 

LABEL 

T [APVAL] $ A 

T REPLACES *T* IN' THE LISP MANUAL. T IS A C3NSTANT 
THAT EVALUATES INT:'] ITSELF.' PREDICATES IN LISP REIlliUl-.T·"'0.R , . , 

NIL. '-' --~-

NIL .', (AP'VAL 1 

GET.. (SU3R] 

'SASS0C (SU8R] 
'.' 

NC0NC (SUBH] 

EVAL (SUBR] 

APPLY ( suaR 1 
APPLY N3 LJNGER MAKES A SPECIAL CHECK F2R NIL.AS A 

FUNCTIJN NAME. INSTEAD (APPLY NIL ARGS ALIST) WILL CAUSE AN 
ERR3R ~TATIN3 THAT NIL IS AN UNDEFINED FUNCT10N. 
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[SUSR] 

[SU3R] , 

A 
V· 

L!STEN, [SUSR] $ 
LISTEN IS A FUNCTI~N 3F USE F0R TIME-SHARING LISP. ~N 

ENTERIN3 A LISTEN THE INTERPRETER ST~PS EVALUATING FR"M THE 
DISK AND INSTEAD' EVALUATES STATEMENTS FR~M THE TELETYPE. 
LISTEN IS TERMINATED BY TYPING THE AT3M "ST~P". CARE MUST 
BE TAKEN T0 INSURE THAT ST~P IS F0LL0WED BY A SPACE T0 

PREVENT THE TIME-SHARING SYSTEM FR~M THINKING THE INPUT IS A' 
C~MMAND T0 STJP'LISP. WHEN LISTEN IS TERMINATED IT RETURNS 

NIL. THE TYPICAL LISP PR~GRAM,C0NSISTS BF A SET aF FUNCTI~N 
DEFINITI3NS FOLLOWED BY A LISTEN. . 

ST0P, [SUSR J $', . 
STJP AS AN"ATOM IS tiSED T0 TERMINATE A LISTEN. ST3P AS 

A FUNCTIJN IS USED T~ GIVE A TERMINAL EXIT F3R LISP •. 

RECLAIt~ [SU3Rl 

PACKJ [SU3k] $ 
PACKQ'IS A FUNCTIJN aF ~NE ARGUMENT WHICH.IS A P3INTER 

~~ A CHARACTER. ITS EFFECT IS T0 ADD' THIS CHARACTER TU THE, 
TELETYPE IJUTPUT ~UFFER. -PACKlJ RETURNS NIL. ' 

BELL [APVALJ $" " ' I 

BELL IS F~R TH3SE WH0 LIKE A LITTLE AUDI0 0UTPUT FR0M 
THEIR PR:.1GRAr1. BELL IS A C:3NSTANT THAT EVALUATES "INT" AN 

, ATJM IHTH THE PRINT NANE <BELL>. 
" I 

EXPR; FEX~R; SUSR;' FSUBR; APVAL; PNAME; 

FWC~NS [SUSRl $ 
FWC0NS IS A FUNCTION 0F 0NE ARGUMENT. IT'S ARGUMENT .IS 

A P~INTER T0 A FULL WJRD. FWC0NS'S VALUE IS A P0INTER T0 A 
,NEW FUL!- W~RD WHICH IS A C~JPY tJF THE ARGUMENT •. 

0BLIST', ['APVAL] 4 
AS 0N THE 7090 THE 0BLIST EVALUATES INT0 ALL AT~MIC 

~BJECTS THAT HAVE BEEN INPUTED INT3 THE SYSTEM. THE 0BLIST 
". ~N THE 235 HAS JNLY 32 BUCKETS INSTEAD 0F THE USUAL, 64 BUT· 

. IS ~THERWISE SIMILAR. 

~PEN [SUBR) $ 
0PEN IS A FUNCTI0N. :3F ;mE 0R tw~ ARGUMENTS. ITS 

PURP0SE IS ~J T0 DETERMINE WHICH FILE READ, ADVANCE, AND 
ADVANCE* PULL THEIR DATA FR~M.-INITIALLY THE FILE THAT IS ' 
~PEN F~R READING IS THE USERS CURRENT PRCGRAM. H~WEVER IF 
THE USER WISHES T0 READ ELSEWHERE 0N THE DISK HE JUST' 
SPECIFIES 'THE USER NUMBER AND THE FILE NAME T0 0PEN. THE 
FIRST ARGUMENT ~F OPEN IS T~E USER NUM9ER AND THE SEC0ND IS . 
THt FILE NAME •. F3R EXAMPLE: TO READ IN TRACE- FR3M THE 
LIBRARY~ ~ (0PENCQUJTE LIBEVA)CQU~TK TRACE-». ~T SH~ULD,BE 

, ' 

•. f, 

". 



o 

, 

o 

.. 4 

NOTED THAT· r;-{E USER NUi13ER AND THE FILE NAME ARE B 0TH ATOMS 
AND NEVER_NU~aERS. tHIS MEANS THAT AN USER NUMBER WITH ALL 
NUMERIC CHARACTERS MUST HAVE THE FIRST DIGIT QU0TED WITH A 
<SLASH> IN 0HDEH T~ [1AI{E THE NUMBER U30K LIKE AN AT0M. ALS0 
ANY FILE NAME WITH LESS THAN SIX CHARACTERS MUST BE F~LL0WED 
BY TRAILING BLANKS. . 

CONTiNUED IN LSPFNE*** 
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LSPFNE 21 : 22 SEP,T •. 7 ,1966 . 

lOOCDEfPR~'P SQR(L'AM3DACN'HPR~JGCK X FLAGHSETQ NCQUJJTIENTCADDI 
110CSETQ X(PLUS NCSETQ FLAG O.O»»2»L0apCCJNDCCGREATERP FLAG 12) 
120C3ETURN,.N»)CSETQ NCQUJTIENTCPLUS NCQUJTIENT X N»2»(SETQ FLAGCADDl 
130 FLAG»(G0 LJOP»)EXPR) ~ 
140~LI~TEN) 
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, 

! . . ., 
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CPEN [SUaH] $ CC~NTI~UED) 
FOR EXAMPLE: T~ 0PEN FILE "ABeD" UNDER USER NUMBER 123456, 
C0PENCQU0TE 1123456)(QU0TE ABeDI I ». 0NCE A FILE IS 
0PENED READING COMMENCES WITH THE BEGINNING ~F THE FILE WITH 
THE USE ~FA FILE READING C~MMAND CR£AD, ADVANCE, ADVANCE*). 
THE F I RS'C CHARACTER READ BY ADVANCE 0R ADVANCE* WILL BE A 
<CARRIAGE RETURN>. IF INSTEAD ;JF GIVI~G :-JPEN A USER NUN3ER 
AND A FILE NAME THE USER GIVES 0NLY THE SINGLE ARGUMENT NIL, 

THEN READI.NG C~mt1ENCES \HTH THE BEGINNING "F THE USERS 
. CURRENT PRJGRAM. THUS C~PENC» ACTS AS A·RE~T3RE • . 
INTERPHETQ [SUBR 1 $ 

INTERPRETQ IS' A FU~JCT I~)N DESIGNED' T0 GIllE EVAL BETTER 
. COMPATIBILITY WITH EVALQUJTE·SYSTEMS. INTERPRETQ TAKES ONE 

. ARGUMENT. IF TrlIS ARGUMENT IS NIL THEN THE·INTERPRETIVE. 

,,, 
V 

-

~." 'V 

FUNCTIJN IS EVAL. HJ~EVER 'IF THE ARGUMENT IS N3T NIL THEN 
THE INTEHPRETIVE FUNCT I01-J BEC~MES EVALQU~HE. THUS 

'CINTERPRETQ T) WILL CALL EVALQUJTE AND INTERPRETQCNIL) WILL 
BRING BACK EVAL. 'INTERPRETQ AFFECTS' B;JTH THE NaRMAL 

INTERPRETING FR3M THE PR0GRAM AND THE INTERPRETING DaNE' 3N 
STATEMENTS TYPED IN FR0M A TELETYPE·BYMEANS 0F A LISTEN. 

THE VALUE ~F INTERPRETQ IS ITS PREVIGUS ARGUMENT. THIS IS 
INITIALY NIL S~ THAT INTERPRETING STARTS WITH EVAL. 

FUNCTIJN [FSU3Rl , . -,:. 

MEMBER [SUBR] . 

AP'PEND [ SU3R.l 

SUBST [Suaa] 

MAPLIST [SUSR] $ . 
MAPLIsr's DEFNITI0N HAS BEEN CHANGED T0: 

(MAPLISTCLAMBDACF,L)CC0ND 
, C OWLL L)N.II..) . 

(TCCJNSCF L)(MAPLIST FCCDR L»» »EXPR) 

.. 

THIS [·1EANS THAT THE "RDER ~F MAPLISTS ARGUN'ENTS HAS ·BEEN 
CHANGED FRJM THE 0RDER DESCRIBED IN THE LISP 1.5 PR0GRAMMERS 

MANUAL. .. , 

~lAPCAR j MAP; ['lAPCON [ SUBR] $ . 
LIKE MAPLIST, MAPCAR AND MAP AND MAPC~N HAVE HAD THEIR 

~RDER JF ARGUMENTS REVERSED FR3M THEIR0RIGINAL DEFINITI~NS. 

REVERSE 

[SUBR l' 

[SUBR] 

, . 
.. 

/ 

/. 

.• J 

. } 

I 
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.1 

)0 

LENGTH [SU8R] 

CLOCK ['SUBR] $ 
CLJCK IS A FUNCTI0N DF N~ ARGUMENTS. ITS VALUE IS THE 

NUMERICAL TI~E 0F DAY IN SIXTHS @F A SkC0ND. 

L~G0R; LJGAND; LJGXJR [FSUBR] $ 
THESE FUNCTI~NS W3RK NJRMALLY EXCEPT THAT THEY ACCEPT .. 

FL~ATING POINT ARGUMENTS ·WITH0UT ERR0R. IF GIVEN A FL~ATING 
PJINT ARGUt1ENT TilEY D~ N0T FIX IT BUT USE ITS PATT~RN 0F 
'BITS DIRECTLY T:J' FJRt1 THEIR RESULT. THE VALUE 0F THESE ., 

:FUNCT10NS IS ALWAYS A FIXED P0lNT NUMBER. 

ADD!; SUBI 

ZER2P; ONEP 

[SUBH] 

[SUaR] 

LEFTSdIFT; RIGHTSHIFT [SUBR] $ 
THE -5EC;.JND A fWUNENT 0F LEFTSH 1:1 0R R IGHT!3HIFT' (WH ICH IS 

TIiE SHIFT CJU~T) MUST BE .A FIXED PJINT NUM3ER. THESE 
FUNCTIJNS SHIFT THE NUMBER SPECIFIED AS THE FIRST ARGUMENT 
(FLOATING PJI~7 ARGUMENT IS HANDLED THE SAME'AS IN L~G0R) 
THE SPECIFI~D NUMBER'0F BITS. THE EFFECT 0N FIXED paINT 
NUMBERS IS MULTIPLYING UR DIVIDING BY THE APPR0PIATE P0WER 
OF nJJ.THE F'~mNS(LJ;:FTSHIFr A B) AND (RIGHTSHIFT AOiINUS 
3» ARE IDEiHICAL EXCEPT DJ THZ CASE '.:JHERE 3 IS ZER'~. IN 
THIS CASE DUE TO THE N.t\TUREi3F 'THE GE 235 A LEFTSHIFT 0 
CAUSES A SHIFT 0F THE SIGN BIT OF THE L0WER HALF INT0 THE 

UPPER HALF WHILE A.RIGHTSHIFT O. CAUSES A SHIFT 0F THE SI3N 
BIT FR0M THE UPPER HALF INTJ THE L~WER HALF. IN FIXED P~INT 
ARITHt1ETIC. THE SIGN IN THE LiH~ER HALF IS IGN0RED AND is' 

. FJRCED T0 AGREE WITH THE SIGN 0F THE UPPER HALF. IN 
FLeATING P0INT ARITHMENTIC THE SIGN ~F ~HE L0WER H~LF IS THE 
SJGN 0F THE NUN3EH AND SIGN0F THE UPPER HALF'IS THE SIGN ~F 

THE EXPJNENT. 

MAX; MIN' , [FSU8Rl 
. '. 

REGIP (SU3H] 

ATTRIB [SU8R) 
., . 

REMPRJP . [ SUSR] \ 

PR;(JP, [SUBH] . 

QJNC [SUBR] 

\ 

0 . '. 

"I' 

.' 

. -
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o DEFINE 

'. 

1"""\.' ic: V 

100 (DEFPRJP DEFLI3T 
110 (LAMBDA(L A)CMAPLIST 
120 CFUNCTI~N(LAM3DA(X)CPUTPR0PCCAAR X)CCADARX)(CADR L»» . 
130 (CAR L) ) )FEXPR) 
140 (DEfLISTC . 
150 (DEFINECLAMBDACL.A)(EVAL 
160 (LISTCQUJTE DEFLIS'T )(CAR' LHQUZTE EXPR» .- ~'-~-~ .. --

~ .. -. 
170. A») )FEXPR) 
180 (LISTEN) 

• 

C0ND--

90 • USE EDIT RU:J:JFF TJ LIST 
100 CJND HAS BEEN M3DIFIED T0 ACCEPT EXPRESSI0NS 0F THE F0RM: 
110 
·115 
1'20 
125 
130 

.RIG 66 
CCJNDCPll,P12, ••• ,PIK)CP21,P22, ••• ,P2L) ••• (PN1,PN2, ••• ,PNM» 

.RIG 60 

140 CJND EVALUATES ALL PI1 UNTIL"IT FINDS THE FIRST THAT IS N~T ·NIL. 
150 C'WD THEN EVALUATES THE REMAINDER 0F' PIJ, F0R ALL J, RETURNING' 
160 THE LAST PIJ F0R ITS VALUE. IF ALL PII ARE NIL, THEN THE VALUE OF . 
170 C~ND IS NIL. UNDER THIS DEFNITION IT IS P0SSIBLET~ HAVE A 
ISO C0NDITHJNAL 0F 0NE EXPHESSI~JN IN THE CASE '3F THERE BEING 0NLY 

" 

190 0NE PIJ. IiJ THIS CASE IF PII IS N0T NIL, THEN THE VALUE ~F. PIl IS 
200 THE VALUE 0F' C0ND. A LISP DEFNITI~N 0F caND CHERE CALLED caND*) IS: 
210 
220 
230 
240 
250 
260 

. ' 270 
230 
290 
300 
310 
320 
330 
340 

CDEFPRJP C0ND* 
(LAMBDACL A)(CJND 

. , 

(CNUL.L L)NIL) 
.CTCC3ND1(EVAL(CAAR L)A)L A» 
»'. FEXPR) 

CDEFPRJP CI3NDl 
(LAMBDA(E L A)(C0ND 

(NULL E)CC3ND . . 
(CNULL(CDR L»NIL) 
CTCC0NDICEVAL(CAADR 

» 
(TCC0ND2 ECCDARL)A» 

: '. 

L ) A H CD R L) A ) ) 
• 

. . 
'" .. 

'. 

o ~~g. » EXPR) 

370 CDEFPRi3P C0ND2 

•. ' 

........ ~"'.' .. ~ ........ : ... '~ .... ':' .. '~.~?~~ ... 1" .. !:'-"""~~;r,~~~ .... :.~.~':::.~~;"~"'7~""~,~~"",~"~~~~~-:"~~j~,,,:,,."'''~~':''''~;-: 
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\ 

'C0ND"'· CJNTINUED 

·380, 
390 
0400 

. 410 

. 
CLAMBDA(E L A)(C0ND 
, C OWLL L)E) 

CTCC0ND2(EVALCCAR L)A)(CDR L)~» 
» , EXPH)" 

B0ZLE-
i 

100 (DEF'PfWP Nin NULL EXPR) 
, , 110 (DEF'PR0P AND 
, .120 CLAMBDAcL AiCC~NDC(NULL L)T) 

130 C CEVALCCAR L)A) , 

'j. 

140 CEVALCC0NSCQU0TE AND) CCOR L»A»', , 
150 (Te ),) » 
160 FEXPR) ", 

170 CDEFPR0P UR 
180 CLAMBDACLA)~C3NP'CNULL L)(» 
190 CCEVALCCAR L)A)T)' 
200 (T'EVAL~C0NS(QU0TE aR)(CDR L ),)A» 
210 FEXPR) 

SETQ-- . ~ . 

·100 
110 

, 120 
- ' 130 

140 
150 
160 
170 
180 
190 
200 
210 
220 
2.}0 

, , 

I 

(DEF'PR0P SET , ' '. 
CLAMBDA(L A)'CDRCRPLACDCSASS0C(EVALCCAR L)A) 

, FEXPR) 
(DEFPR0P'SETQ 

. , " , A 

, 'CFUNCTI0NCLAMBDAC) 
CERR:aRCQUJTE SET» 

(EVALCcADR L)A) ») 
,I 

(LAMBDACL A)(CDR(RPLACD~SASSPC(CAR L) 
, A 

,(FUNCTI0NCLAMSDAC) , 
, . ~, ' ,CERR0RCQU3TE SETQ» 

. (EVALCCADR :L)A) ») 
FEXPR) 

, . 

" 
'" 

, /' 

» 
' .. \ 

" 

» ), 

'» ') 
" . 
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o WANG--

o 

100 (DEF"PRi3P THEI3RE~l (LAt'lBDA( S)( THI NIL· N IL( C ADR S )(CADDR S») EXPR) 
110.(DEF"PR,ap THlCLAM3DACAI A2 A C)(e0NO(CNULL A)(TH2 8~~IL-1lIL e» 
120 (TCOR(MEM3ERCCAR A)C)(C0NDCCAT~M(CAR A»CTHICCJNDC(~EM3ERCCAR A) 
130 Al)Al)CTCCJNS(CAH A)AI»)A2CCDR A)C»CTCTHI AICC3ND(CMEMBERCCAR A) 
140 A2)A2)CTCCJNS(CAR A)A2»)CCDR A)C»»»)EXPR) / 
150 CDEFPRJP TH2(LAMBDACAI A2 Cl C2 d)CC3ND(CNULL C)CTH Al A2 CI C2» 
160 CC.~TJf>'J(CAH e»)(TIi2 Al A2CC:ariD«MEN3ERCCAR C)Cl )Cl )(TCC0NSCCAR C) 
170 C!»)C2CCDR C»)(TCTH2 Al A2 Cl(C0~D«MEMBERCCAR C)C2)C2)CTCC0NS 
180 C~AR C)C2»)CCDR C»»)EXPR) 
190 CDEF"PR0? THCLAM3DACAI A2 Cl C2)CC0ND(CNULL A2)CANDCNUTCNULL C2» 
200 CTHRCCAR C2Hd A2 CICCDR C2»»)(TCTHLCCAH A2)AICCDR A2)Cl C2»»EXPR) 
210 CDEFPR~P THL(LANDD~CU Al A2Cl C2)CCJND(CEQ(CAH U)(QU0TE N~T» 
220 \CTHIHCCP,DH U)Al A2 Cl· C2»(CEQCCAR U)(QU~1TE AND»(T!12LCCDR U) 
230 1\1 1\2 CI C2»«EQ(CAR U)(QUJTE OfD)(AND.(THILCC.tiDR U)Al A2 Cl C2) 
240 CTHILceADDR U)Al A2 Cl C2»)CCEQCCAR U)(QU~TE ·IMPLIES»CANDCTHIL 
250 CCADDR U)Al A2 Cl C2)(THIRCCADR U)Al A2CI C2»)CCEQ{CAR U) 
260 C~W~JT£ H1UIV»(ANDCTH2LCCDR U)Al A2 Cl C2)(TH2RCCDR U)AI A2 Cl C2») 
270 CTCERRORCLIJTCQUJTE THL)U Al A2 CI C2»).»EXPR) . 
280 (DEFPRJP TrlRCLAM9DACU Al ·A2 Cl C2)CC~ND(CEQCCAR U)CQUOTE N3T» 
290 CTHILCCf'lDR U)'AI P,2 Cl C2»(CEQCCAR UHQU0TE AND»(ANDCTHIRCCADR U) 
300 Al A2 el C2)(THIRCCADDR U)Al A2 CI C2»~«EQ(CAR U)(QU~TE 3R» 
310 (TH2RCCDR U)Al A2 Cl C2»CCEQCCAR U)CQUJTE IMPLIES»(THII(CADR U) 
320 (CADGH U)Al A2 Cl C2»)CCEQCCAR U)CQU8TE EQUIV~)CANDCTHllCCADR U) 
330 (CADDR U)Al Ai Cl C2)CTHIICCADDR U)(CADR U)Al A2 Cl C2»)CTCERROR 
340 (LISTCQUJTE THR)U Al A2 Cl C2»»)EXPR) . 
350 (DEF"PH0P THILCLA~13DA(V Al A2' Cl C2)(C0ND«AT0M V)(JR01EM8ER v CI) 
360 (THCCZNS V Al)A2 Cl C2»)CTC0RCMEMBER v C2){TH AICC0NS V A2)Cl C2») 
370 »EXPR) . . 
380 CDEF"PR3? THiRCLAMBDA(V Al A2 Cl C2jCC0NDCCAT0M V)C~RCMSMBER V AI)· 
390 CIH AI. A2(eJNS v Cl)C2»)CTC0RCMEMBER v A2)CTH Al A2 CICC3NS V C2»» 
40-0 »EXPH) 
410 CDEFPR0P TH2L(LAMBDACV Ai A2 Cl C2)CCCNDCCAT0M(CAR V»(3RCMEM3ER 
420 (CAR V)Cl)(THlLCCADR V)CC0NSCCAR V)Al)A2 Cl C2»)(TCOR(MEMBER 
430 CCAR V)C2)CTHIL(CADR V)AICCJNSCCAR V)A2)Cl C2»»)EXPR) 
440 CDEFPRJP TH2RCLAM3DA(V Al A2 Cl C2)CC0NDCCATJMCCAR·V»C~R(MEMBER 
450 CCAR V)Al)(THIRCCADR V)Al A2CC~H,lSCCAR V)Cl)C2»)(T('0R01EMSERCCAR V) 
4S0 A2)(THIRCCADR V)AI·A2 CICC0NSCCAR V)C2»»»EXPR) 
470 CDEFPRJP THIICLAMBDACVl V2 Al A2 Cl C2)CC3NDCCAT0M Vl)C3R(MEMBER 
480 VI Cl)CTHlR· V2CCJNSVI Al)A2 Cl C2»)(TC3RCMEMBER VI C2)(THIR 
490 V2 AICC3NS VI A2)Cl C2»»)EXPR) 
500 CPR0G CA)ACSETQ ACERSETQCREADTTY»)'CJND'(NULL'A)CGC A») , 
510 CSETQ A(ERSET(HTHE0REM(CARA»»(C~ND('NULL A)(Gv.t A») 
520 (C0ND«CAR A)(PRINTCQU3TE VALID»)(TlPRINI{QU0TE INVALID»» 
530 (G:3 A» 

. G). .. 
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, . o BREAl{-

. ' 

100 CDEFPR~W 3HEAKCLAt13DACFN WHEN WHAT)(PR0GCfY?E DEF) 
110 CC0NDCCSETQ DEFCGET fNCQU0TE EXPR»)CSET~ TYPECQU3TE EXPR») 
120 (CS£TO DEFCGET FNCQUJTE FEXPR»)(SETQTYPECQUaTE FEXPR») 
130 (CPUTPRJP FNCLISTCQU0TE LAM3DA)CQU0TECL A»CLISTCQU0TE BREAK!)' 
140 NIL TCSETQDEfCLIST FNCQU0Tt UNDEFINED»)WHAT»CQU~TE FEXPR» 
150 CRETURN DFF») 
160 cC0NDCCEQCCARCCADDR DEF»CQU~TE BREAKl»CRETURN(C0NS, FN(QU~TE 
170 (ALREADY BROKEN»»» 
180 CPUTPRJP FNCLISTCQUJTE LAM3DA)CCADR DEF)CLISTCQU0TE BREAK!) 
190 CCADDR DEF)vIHENCLIST FN)\~HAT»TYPE) , 
200 CRETURN FN) »EXPR) 

1 210 CDEFPR0P BREAKICLAMBDACL A)CPR0GC*X) 
220 CC;J:m(CtWLL(SET(~ *XCEVALCCADR L)A»)(RETURNCEVALCCAR L)A») 
230' CCNULLCEQUAL *XCQUJTECNIL»»CGJBO») , 
240 (PRINTCAPPENDCQUJTECCRACK IN»(CADDR L») 
250· CC0NDCCNULLCCARCCJDDH L»)NIL) , 
260 CTCPRINTCEVALCCARCCDDDR L»A»» 
270 CG.~ 83) 
280 BO(PRINTCAPPENDCQU0TECBREAK IN»CCADDR L») 
290 CCJNDCC~ULLCCAhcCDDOR L»)NIL) 
300 CTCPRINTCEVALCCAHCCADDDH L»A»» , 

. 310 BICC0NDCCNULLCSETQ *XCERSETQCREADTTY»)CG0BO» 
'f"""\.: 320 (CEOCSETQ *XCCAH *X»(QUOTE QUIT»(ERRkJR(CADDR L») 
~ 330 CCEQ *XCQU0TE STJP»(G0 B3» 

340 (CEQ *XCQU0TE RETURN»(GJ 82» 
350 (CEQ *XCQU0TE EVAL») 
'360 CCAND(SETQ *XCERSETQCEVAL *x A») 
370 CERSETQ(PRINTCCAR *X») )CG0 Bl» 
380 CTCG0 80» ) 
390 ,(CJND(CNULLCSET~ *X(ERSETQCEVALCCAR L)A»»CGO BO») 
400 (PRINTCC0NSCCARCCADDRL»CQU0TECEVALUATED»» 
410 (SETQ A(C0NSCC0NSCCARCCADDR L»CCAR *X»A» 
420 (G,lJ B 1 ) 
430 ,B2CCJNDCCJRCNULLCSETQ *X(ERSETQCREADTTY»» 
440 (NULLCSETQ *XCERSE:QCEVALCCAR *X)A» »)(G0 BO») 
450 CG0 B4) ,I 

460 B3CC0NDCCEQCCAAR A)(CARCCADDR L»)CSETQ *XCLISTCCDAR A»» 
470 CC,NULLCSETQ *XCERSETQCEVALCCAR L)A»»CGJ BO») 
480, B4CPRINTCAPPENOCQUJTE(VALUE 0F»(CADDR L») 
490 (C~NDCCNULLCER~ETQCPRI~TCCAR*X»»CPRINT(QU~TE ~K)) 
500 CRETURNCCAR *X» »FEXPR) 
510; (DEFPRJP UNBREAKCLAMBDACFN)CPRJGCTYPE bEF) 
520 CCJNDCCSETQ DEFCGET FNCQU0TR EXPR»)CSETQ TYPECQU0TE EXPR») 
530 (CSETQ DEFCGET FNCQU0TE FEXPR»)CSETQ TYPECQU~TE FEXPR)) . 
540 (TCRETURNCC0NS FN(QUJTECN0T BR0KEN»») ), 
550 CC0NDC(EQ(CARCdADDR DEF»(QU0TE BRtAKI»CRETURN 
560CPUTPR0P FNCLISTCQU3TE LAMBDA)(CADR DEF)(CADRCCADDR DEF»)TYPE»» 
570 (RETURNCC~NS FN(QUJTE(N0T BR0KEN»» »EXPR) 

~ '580 CDEFPR0P BREAKLISTCLAMBDACL A)CMAPCAR' 
V 590 (QUklTEC i..AMBDA(X) (BREAK X 'T NIL» )L) )FEXPR) 

/ . 

-..:. - - ------ -- ------..-- -- __ • ~ __ - -.: __ --- ........ -.;., - --- - - - - - - -- -- - - ~ .. ---- --:::;,'"=" .... - .... ~ ... r"""- .. ' ....... ~~ ......... ~ 
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o 8REAK- CJNTINUED 

o 

600 (DEFPRJP UNBREAKLISTCLAM3DA(L A)(MAPCAR(QU0TE UNBREAK)L»FEXPR) 
999 C LIS 'f EN) 

LISP02 

100 
110 
120 

CDEFPR0P UNI~N 

130 
140 
150' (DEFPRlJP 
160 
170 

CLAMBDACX, Y)(CiJNDCCNULL XlV) 

EXPR) 
I:-JTERSECTI0N 

CCMEM3ERCCAR X)Y)(U~ICN(CDR XlV»~ 
CT(C~NS(CAR X)CUNI0N(CDR XlV»~) 

CLAMBDACX Y)CC0NDCCNULL X)C» 
, .. C ([1EMBERC.CAR XlV) 

» 

180 (C~NS(CAR ~)(INTERSECTI0N(CDR XlV»~) 
190 (TCINTERSECTI3NCCDR XlV»~ » 
200 , EXPR) 
210 (LISTEN) 

REM0B - , 

100 (DEFPR0P REMJB(LAM8DA(L A)(PRJGCB C)ACC0ND(CNULL L)(RETURN(»» 

" 

110 (SETQ SCCAR L»CSETQ C OBLIST)BCC0NDCCNULL C)('»CCMEMBER S(CAR C» 
120 CPRJGC)CCJNDCCEQCCAAR C)B)(RETURN(RPLACA C(CDAR C»»)CSETQ C(CAR C» 

,130, A(CJNDCCEQ(CADR C)B)(RPLACD cceDDR C»)(CSETQ CCCDRC»CG0 'A»») 
140 CCSETQ CCCDR C»CG3 S»)CSETQ LCCOR L»CG0 A»)FEXPR) 

/ 

150 CDEF'PHCP HENAr~E(LAMBDA(L A)(PRJGCS)(EVALCLISTCQU0TE RE(108)(CAR ,L»NIl 
160 CSETQ B 0BLIST)ACCJNDCCNULL S)CRETURNC»)C(MEMBERCCADR LlCCARB»' 
170 «(]~1 8»)(SETQ seCOR B»(G~ A)BCSETQ BCREDUCE(CADR L)(CAR B») . 
180 (RPLACA BCCAR L»CRPLACACCDR(REDUCECQU2TE PNAME)CCDAR L»)CGET 

·190 CCADR L)CQU~TE PNAME»)CRETURNCCADR L»»FEXPR) . 
200 CDEFPRap REDUCE(LAM~DACA L)CPRJGC)S(C0ND(CNULL)(RETURN(») 
210 (CEQUAL(CAR L)H)'RETURN L»)CSETQ LCCDR L»'GJ B»)EXPR) 
220 CLISTEN) 

,; 

, i 

. : 

, . 
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.0 f1KNAftj-

50 CPR0GC)(CSETQ BRK(LIST 
60 CCDDR 12.)(CDDH 31.)(CDDR'4B.)(CDDR 60.>. 
70 » 
90 CCSETQ. FILLS 274877644799.) 
100 CDEfPROP ~IKNANC LM1BDA()( PH3GC PNAME .'JHmD CHAR CNT FLG) 
110 ACSETQ W0RD 0). CSETQ CNT 12~) (SETQ FLG T) 
120 B(C0ND«SETQ CHAR(CHAR») 
130 CT(RETURN(C~ND«EQUAL W0~D O)CINTERN PNAME» 
140 ' (TCINTEHN(NC0NC PNM1E(LISTCCDDIHU'GX0R FILLS W3Ro»»» ») ) 
145 (SETQ CHAR(LJGX0R CHAR 63.» , 
150 CC~ND(FLG(SETQ CHAR(LEfTSHIFT CHAR 19.»» 
160 (SETQ WJRO(L0GJR W3ROCLEFTSHIFT CHAR CNT») 
170 (CJND«MINUSP(SETQ CNJ{DIFFERENCE CNT 6.») 
180 (CJND(fLG(SETQ FLG NIL)(SETQ CNT 12» 

, . 

'; . 

190 (TCSEHl PNAME(NCJNC PNrl~E(LIST(CDDR(L0GX0R .FILLS W0RD»»)(G3 A)l) 

/ 

200 (GJ B) »EXPR) ". .' 

£"\ 
V 

210 (PEfPrl0P CHAR(LAMBDA()(C~ND , 
220 C(MEM(CSETO LCHAR(ADVANCETTY»3RK)NIL) 
230 (TCMAKNUM LCHARCQU~TE FIXNUM»»)EXPR) 

'240 CDEFPRJP MEM(LAM8DACA B)CCJND . 
250 «NULL B)NIL) 

'26'0 (~EQ(CDR A)(CDAR 8»)(1([1E[1 ACCDR'B»»)EX?R) 
9999)(LISTEN) 

LS,PUPD 

10 THE F0LLOWING IS A LIST 3F CHANGES ADDED TD NEW LISP UPDATES. 
20 THE CHANGES ARE LISTED IN REVERSE ~RDEh. 
30 IN 0HDER T0 DIRECT NEW AD~ITI~NS AND CHANGES THE USER IS 
40 ENC0URAGED T3 APPEND QUESTI3NS AND C0MMENTS 0NTa FILE "LISP??" 
50 UNDER USER NUMBER 407886. . : . 

. ' 60 . _ 
.. 70 CURRENT VEHSI:;'N: LISP 41' 

80 1) NUM0BNJW R~UNDS 0N FL0ATING P~INT C0NVERSI0N 50 THAT (FIX 1.0) 
90 N"W RETURNS 1· INSTEAD 01' D.' 
100 2) 0N 0UTPUT USING DJTN0TATI0N, THE D0T' IS.SUR~UNDED BY A PAIR' 

. 110 OF BLANKS. " : . 
120 .3) BECAUSE ~F ABUSE 'SF' ItS INTENT 0PEN HAS BEEN UNDE1'INED~ . 
130 4) NEW FUNCTI~NS: ATTHIB, C0NC, PR~P, REMPROP, MAPCON CPLEA~E 
140 N~TE THAT LIKE MAPLIST AND MAPCARTHE ARGUMENTS 0F MAPC~N HAVE BEEN 
150 REVERSED.) . . ' . 

() 160 5) THE NAME 01' THE GARBAGE C0LLECT:JR FU~CT I~N HAS BEEN CHANGED T:J 
170 RECLAIt1 AS STATED IN T;iE ~'LISP 1.5 PH3GRAMMERS MANUAL." 

, ' . 

" 
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LSPUPD CJNTINUED 

180·6) THE SIZE 0F THE·~UT~UT BUFFER HAS BEEN DECREASED CAUSING M3RE· 
190 SWAPS WITH PRDGRAMS THAT HAVE AL3T ZF 0UTPUT BUT GIVING ·MJRE FREE 
2JO STJRAGE. 
210 
22J LISP 46 
230 1) A PREVIJUS BUG IN NUMBERP HAS BEEN FIXED 
240 2) THE F'~JH~~ Jr NUNBERS HAS BEEN REDEFINED S(j THAT NUNBERS t:.33K 
250 LIKE ATJMS WH0SE FIRST PRJPERTY IS FIXNUM ~R FLQNUM BUT INSTEAD 
260 OF HAVING A FURTHER PR0PERTY LIST AFTER THE NUM3ER PR0?ERTY 
270 IT POINTS DIRECTLY T0 THE NUt1BER. IN JTHEH \Jl0RDS (CDDR NUN3ER) IS 
280 A PJINTER INT0 FULL-W0RD SPACE T3 A CELL THAT C3NTAINS THE VALUE 
290 0F THE NUMBER. . 
300 3) ST\JRAGE HAS BEEN REALL:JCATED SO THAT THERE_~ESS FULL-\ITaRD 
310 SPACE AND LESS PUSH-D,'WN LIST BUT. ~:JRE FREE-Sr~RAGE. 
320 4) NE\~ PfWTECT HJN FEATURES HAVE BEEN. ADnED .5;·' TH."T I TIS M,mE 
330 DIFFICULT (MAYBE EVEN IMPJSSIBLE) F~R THE USER' T0 DAMAGE TIME-
340 SHARING. 
350 5) THE REPHESENTATI0N'm;··C0NSTANTS ,IN PR2PERTY LISTS HAS BEEN. 
360 CHANGED. ,NiJ LuNGER ARE C~NSTANTS DEPRESSED A LEV1~L IN THE LIST 
370 STRUCTURE AFTKR THE APVAL PR0PERTY FLAG. THIS MEANS THAT CSET . 
380 IS DEFINED AS (PR0G2( PUTPR~'P ARGI ARG2 (QU0TE APVALll.ARG2) INSTEAD 
390 0F (PRaG2(PUTPROP ARGl(LIST ARG2)(QU0TE APVAL»ARG2) AS PRESI3USLY. 
400 6) THE SIZE 0F BUFF'J HASSE CHANGED FR:2M 81 CHARACTERS T'J 

, . 

410 ONLY 40 CHARACTERS. THE REAS~N F~R THIS IS THAT BUFF0 CAN aNLY 
420 BE USED F~R NUMBERS AND NUMBERS M0RE THAN 12 CHARACTtRS ARE ILLEGAL. 
430 
440 LI SP 45 
450 1) NEW FUNCTIONS: CLaCK, L3GJR, L0GAND, L0GX0R, LEFTSHIFT, 

·460 RIGHTSHIFT, ADD1, SU31, ONEP, ZEfWP, MAX, MIN, RECIP,LENGTH. 
470, 2) THE FLJAT PHASE 0F THE ARITHMETIC FUNCTIONS HAs BEEN FIXED S3 

• 480 THAT IT FL0ATS A FIXED P~INT ZER3 C3RRECTLY. 
490 3) NEW ERR0R--ERR0R 14. ERR9R 14 IS GIVEN BY AN ARITHMETIC 
500.FUNCTI0N THAT FINDS A FL~nTING POINT ARGUMENT WHEN IT WAS EXPECTING 
510 A FIXE~ P0I~T ARGUMENT. LE~TSHIFT AND RIGHTSHIFT GIVE THIS ERR3R· 
520 IF A FL0ATING P~INT NUMBER IS GIVEN AS THEIR SHIFT C0UNT. 
~O . . 
540' LISP 44 , 

.550 . 1) A BUCKET S~RTED 0BLIST HAS BEEN ADDED. THE ~BLIST C0NSISTS 
- 560 0F 32 SUBLIST (NaT THE USUAL 64) IN aRDER THAT ~N READING AN AT~M 

570 JNLY A SMALL FRACTIJN 0F THE 3BLIST NEED BE SCANNED. THE RESULT 
,80 IS THAT READ AND READTTY ·HAVE BEEN SPEEDED UP BY ALM~ST A FACTOR 
590 ~FFIVE OVER PREVIOUS VERSI0NS~ ~ 
600 2) C~ND HAS· BEEN REDEFINED T0 TAKE A GREATER VARIETY 0F F~RMS 
610 .~F' ARGUMENTS. ~EE C0ND--*** F3R DETAILS. 
620 3) THE FUNCTI0NS MAPLIS!, MAPCAR, ANQMAP HAVE BEEN ADDED~ THEJR 
630 DEFINITIJNS HAVE BEEN CHANGED SLIGHTLY S0 THAT THEIR FIRST 
640 AR3UMENT IS A FUNCTI0N AND THEIR SEC~ND ARGUMENT IS A LIST TO APPLY 
650 THIS FUNCTION T0. N0RMAL 0RDER IS T0 HAVE THE FIRST ARGUMENT 
660 BE THE LIST AND THE FUNCTI3N SEC0ND BUT THIS SEEMS AWKWARD C0NSIDERIS 
670 THE MATHEMATICAL NjTATIJN ~F FeX) FaR FUNCTI0NS. . . 

,: ' 

/' 
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680 4) EVAL AND APPLY HAVE B~EN M~DIFIED S9 THAT THEY D~ NOT MAKE A 
690 SPE:CIAL CHECK FOR NIL ANY LaNGE-R. "THE RESULT IS THAT 
700 (APPLY NIL ARGS ALIST) GIVES UNDEFINED FUNCTI3N--NIL. 
710 HJ~ifEVER, (EVAL NIL ALIST) STILL RESULTS IN NIL, SINCE NIL IS 
720 A CJNSTANT THAT EVALUATES INT~ ITSELF. 
730 5) ~THER CHANGES \ifERE MADE T~ IMPR"VE THE SPEED 0F LISP 
740 (LIKE ALL INTERPRETIVE SYSTEMS LISP IS INTaLERABLY SL3W). 
750 NJNE JF THESE CHANGES CAN.BE NOTICED BY THE USER. 
760 6) LISP HAS BEEN GIVEN A NEW ERR0R--ERR0R TRA •. THIS ERR0R IS 
770 GIVEN IF THE USER ATTEMPTS r.~ MAKE A-TRANSFER INT" MEM~JRY USING 
780 suaR 0R FSUBR FLAGS. 0Nl..Y PREDEFINED FUNCTI~NS ARE ALL~WED 10 
790 BE SU3RS 3R FSU8RS. . . 
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LIBEVA 

100' THE F0LL0WING IS A CATL0G 0F LISP PROGRAMS. THE LISP PR3GRAMS IN 
liD TAE LIBRARY MAY·NJT HAVE ALL THE NEEDED FUNCTI0NS INCLUDED WITHIN 
120 THEM BUT USUALLY ~NE WILL.FIND THE NECESSARY FUNCTIONS ELSEWHERE 
130 IN tHE LIBRARY. 
140 
150 NOTE: THaSE FILES THAT C0NTAIN SAMPLE DEFNITI0NS WILL N~T RUN 
160'JN THE LISP SYSTEM. SINCE THESE FUNCTI0NS ARE PREDEFINED ' 
170 A MEMJRY ERR0R WILL JCCUR IF THEY ARE REDEFINED. THESE DEFINITIONS 
180 ARE ~NLY U3E T3 GIVE THE USER AN IDEA ~N HJW THE SYSTEM W0RKS. '. 

185 I 

190 ANY3NE HAVING PROGRAMS 0F INTE~EST T0 LISP USkRS AND THINKS THEY 
200,SHJULD BE IN THE LIBRARY SH0ULD CONTACT STEVE H03BS AT THE 
210 CJMPUTATI0N·CENTER. 
220 
230 LISP02: 
240 

UNI~N; INTER~ECTI0N; 

250 DEFINE: DEFLIST; DE~INE 
260 
270 SETQ--: C0NTAINS S~MPLE DEFINITIONS ~F SET AND SETQ. 
280 . 
290 TRACE-: C~NTAINS A SIMULAT3R F3R THE TRACE FEATURE IN 7090 LISP. 
300 80TH TRACE AND UNT~ACE ARE FUNCTI~NS THAT TAKE AN UNLIMITED NUMBER 
310 JF ARGUNENTS WHICH ARE AUT2r1AT ICALLY QU2TED. ' fJR EXA~lPLE: T'.3 TRACE 
320 ALP~A, BETA AND GAMMA (TRACE ALPHA BETA GAMMA). TRACE AND UNTRACE 
330 WILL NJT W~RK 0N PREDEFINED FUNCTI0NS. 
340 
350 WANG--: C3NTAINS THE WANG ALG0RITHM FOR PR0P0SITI0NAL CALCULUS 
360 AS IN THE BACK ~F THE "LISP 1~5 PR0GRAMMERS MANUAL." IT HAS AN . 
370 INPUT DRIVER S0 0NE JUST TYPES (ARR~W(AI A2 A3 ••• )(BI 82 83 ••• » 
380 WHERE THE A'S ARE THE ELEMENTS 3F A LIST 0F PREMISES AND THE B'S . 
39D ARE THE ELEMENTS aF A LIST OF C0NCLUSI3NS. WANG WILL RES~0ND WITH' 
400 THE VALIDITY ~R INVALIDITY ~F THE STATEMENT. 410 . . , . , 
420 B0~LE-: C0~TAINS A SAMPLE DEFl~ITIJNOF LISP B~0LEAN FUN9TI0NS:, 
430 AND; 0R; NaT; 
440 
450 
460 

, . 470 

LISP-l AND LISP-2: CiNTAINS A DISCUSSI~N ~F DIFF~RENcts BETWEEN 
THE DART~JUTH VERSI~N 0F LISP AND THE LISP DESCRIBED IN THE "LISP 
1.5 PR0GRAMMERS MANUAL." 

480 
490 LSPFNC, LSPFNDAND,LSPFNE: CONTAINS A LIST' 0F PREDEFINED~t0MS 
500 AND Ho\~ THEY DIFFEH FR13M THE "LISP 1.5 PR,mRAMMERS MANUAL." 
510 
520 LSPERR: ,'DESCHIBE£? THE PIJSSIBLE LISP ERR0R MESSAGES. 
530 
540 THCSET: UNTRACESET; TRACESET; TRACES'SETQ IN FUNCTIaNS. (D0 N0T 
550 USE TRACESET AFTER A TRACE AS 0NLY THE TRACE R~UTINE 

/ 

.560 WILL BE TRACESET. :IF 0NE WANTS Ta USE B~TH TRACE, AND TRACESET 0N THE 
'570 SAME FUNCTION THEN TRACESET IT FIRST F~LL0WED BY T~ACE~j 
580 

.. ' 

. '- , . , 
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590 LSPUPD: C,JNT AI ~S A L 1ST CHANGES a.R ADD IT 10NS THAT· ARE MADE 
600 I~ EACH CHANGE IN LISP. 
610 ' 
620 REM33-: REMJB; RENAME 
630 / 
640 MKNAM~: C0NTAINS A SPECIAL VERSI0N 0F MKNAM.IT READS CO~SECUTIVE 
650 CHAiL~CTERS FROM THE THE TTY UNTIL' IT FINDS A BREAK CHARACTER (DEFINED 
660 AS VARIABLE aRK) AND THEN RETURNS THE AT~M WITH THIS PRINT NAME. 
670 T~E BREAK CHARACTER THAT MARKED THE END~F THE AT3M CAN BE F~UND 
680 AS VARIABLE LCHAR. IT,SH0ULD BE NJTEDTHAT THIS PR~GRAM DGES 
690 N~T HANDLE NUMBERS BUT aNi MUST INSTEAD USE PACK AND NUMaa • 
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LSPERR***-----OCTOBER 301 1968 
THIS FILE IS A. LIST OF POSSIBLE ERROR MESSAGES UNDER THE 
DARTMOUTH VERSION OF LISP. ALL r'lESSAGES GIVE:N B'f I..ISP THAT 
AGREE \:lITH THE "LISP 1 .. 5 PROGRAMMERS Lv1A.NUAL fI HAVE IDENTICAL 
MEANIN G; HOl'}k:WER, SOME ERRORS HAVE BEEN ADDED AND SOME HAVE 
BEEN RE"lOVED .. 

ERROR Ai: APPLIED FUNCTION CALLED ERROR. THIS IS AN 
ERROR FORCED BY THE PROGAAt·1MER BY ,rlE EVALUATION OF 
THE FliNC1l O~ ERROR. EREOn. 1 S A FUNCTI ON OF ONE ARGU-

MENT. ON THE LINE AF'TER THE ERROR TYPE THE EVALUATION 
OF ERROR' S ARGU{"lENT 1 SPRINTED. ERROR IS USEF'UL AS A 
DEBUGGING Al D. 

ERROR .0.2:' FUNCTION OBJECT HAS NO DEFINITIOM--APPLY. 
APPLY HAS BEEN ASKED TO EVA.LUATE AN UNDEFINED FUNCTION. 
AFTER THE ERROR TYPE 'niE FUNCTION THAT WAS UNDEFINED 
I SPRINTED. 

ERROR A4: $ETQ GIVEN ON A NONEXISTENT PROGRAM VARIABLE. 
THE NONEXISTENT VA.RIABLE IS PHINTED AFTER THE fo:RROR TYPE. 

EHROR A5& SET GIVEt;l ON A. NONEXISTENT PROGHAf1 VARIABL.E. 
TriE NONEXISTENT VARIABLE IS PHINTED AFTER THE ·EBRORTYPE. 

E:rmOn A.'S' GO (OR GO*) REFERS TO AN UNALBEL.LED POINT. 
THE UNLABEL.LED POINT I S PRINTED AFTER THE ERROR TYPE. 

ERROR AS: EVAL ASKED TO EVALUATE AN UNBOUND VARIABLE .. 
THE VARIABLE THAT I S NOT DEFINED <BY LAMBI:1'h PRO(u OR 
CSET) I SPRINTED. THI S ERROR OFTEN OCCURS WEi';} THERE IS 
A PARENTHESES MISCOUNT. 

ERROR A91 FUNCTION OBJECT HAS NO DEFINITION--EVAL. THE 
UNDEFINED FUNCTION IS PRINTED. THIS ERROR OFTEN OCCURS aHEN 
THERE IS A PARENTHESES MISCOUNT. 

ERROR A10: PUTPROP'S FIRST ARGUMENT IS NOT ATOMIC. THIS 
ERRO:TPFSO OCCUR WITH DEFPROP; CSET AND CSETQ 

ERROR CH1: TOO MANY CHARACTERS--PACK. PACK HAS BEEN CAl .. LED 
TO PACK MORE.81 CHARACTERS INTO BUFFO WITHOUT A C~EARBUFF. 

ERROR CH2: F1.0ATING POINT NUMBER OUT AANGE--NUMOB. I TIS 
POSSIBL.E AL.SO 'fO GET THIS ERROR ON DECIMAL INTEGERS OF 
MORE THAN 12 CHARACTERS SINCE AT THIS POINT NUMBO CANNOT 
HAVE DECIDED WriETHER OR NOT THE NUMBER IS FLOATING POIrJ!. 

ERROR CH4: BAD CHARACTER--NUMOB 
ERROR DSK: TrlERE HAS BEEN A DISK ERROR. IF THIS ERROR 

OCCURS DURING AN OPEN THEN READ. ADVANCE AND ADVANCE* 
BECOt-1E UNDEFINED .. 

ERBOR F2: PAIR'S FIRST ARGUMENT LIST IS TOO SHORT. THE 
EXTRA ELEI'1ENTS ARE PRINTED AFTER THE ERROR TYPE. TBI S 
MOST OFTEN HAPPENS WHEN TOO i"JANY ARGUMENTS ABE 61 VEN TO A 
LAMBDA BOu~D FUNCTION. 



ERROR F3: PAIR·S SECOND ARGUMENT LIST IS TOO SHORT. THE 
EXTRA ELEMENTS ARE PRINTED AFTER THE ERROR TYPE. THI S 
MOST OFTEN HAPPENS lkHEN TOO FEiI] ARGUMENTS ARE Gl VEN TO A 
LAt'1iJDA BOUND FUNCTION. 

ERROR Gl: ARITHMETIC OVERFLOW OR DIVIDE CHECK. ON THE 
GE 235 BOTH B!XED AND FLOATING POINT OPERATIONS CAN BE 
TAAPPED. 

ERROR G2: OUT OF PUSH-DOWN Ll ST. THI S HAPPE-illS WHEN RECURSION 
IS TOO DEEP. IT OFTEN INDICATES INFINITE RECURSION. 

ERROR GC2: NO\v WORDS COLLECTED-- ~RBAGE COLl..ECTER.,THI S 
MEANS THE EVALUATION OF PRESENT FUNCTIONS REQUIR~ .MORE 

THAN THE ro1ACHHJE' S CAPACl IT FOR LI5T STRUCTURE. THE 235 
HA S A VERY SMALL CAPfi. CITY. 

ERROR 13: ARGUl'1ENT OF A. NUMERIC FUNCTION IS NOT A NUMBER. 
ERROR 14: ARGW1ENT OF A FUNCTION EXPECTING A FIXED POINT 

NUMBER 1 S A FLOA TIN G POINT NUf'tBER. 
ERROR MEM: THERE HAS BEEN AN ATTE~'1PT TO MODI FY A CELL 

THAT IS NOT IN FREE-STORAGE OR FULL-WORD~SPACE. THIS MAY 
HAPPEN IF THE USER THYS TO MODI:r"Y A PREDEFINED ATOM. 

ERROR P2: ATOM HAS NO PRINT NAME-mpRINl. THIS HAPPENS 
WrlEN AN ATOM IS ATTEMPTED TO BE PRINTED WITHOUT A PNAME~ 
FIXNUM OR FLONUM ON ITS PROPERTY LIST. THIS MOST OFTEN 
HAPPENS WHEN ONE TRYS TO PRINT CARS OR CDns BEYOND THE 
ATOMIC LEVEL. 

ERROR P3: BAD BASE--SETOBASE OF SETIBASE. ONLY NUMBER 
BASES BETWEEN TWO AND TEN CAN BE USED FOR INTEGER INPUT­
OUTPUT. 

BRHOR Hi: FIRST OBJECT ON THE INPUT LIST IS ILLECAL--READ. 
THIS MOST OFTEN HAPPENS WHEN l~ERE IS A MISPLACED <DOT> 
OR <RIGHT PARENrriESIS>. 

ERROR R2: CONTEXT ERROR WITH DOT NOTATION--READ. 
ERROR R3: ILLEGAL CHAAACTER--READ. THE INPUT OF BAD END 

OF FILE. THI SIS CAUSED \lJH.EN READ~ ADVANCE OR ADVANCE* 
ATTEMPT TO READ BEYOND THE END OF A FILE. 

ERROR R 7: FILE NOT FOUND--OPEN. AN ATTEMPT WAS MADE TO 
OPEN A NONEXISTENT FILE. IF OPEN IS UNSUCESSFUL TH&~ 
READ~ ADVANCE AND ADVANCE* ARE UNDEFINED. ,. 

ERROR TRA: THIS ERROR OCCURS \!HEN THE INTERPRETER DI S-
COVERS XTW~ THIS PREVENTS THE USER FROM TRANSFERING TO 
TO ILLEGAL LOC~TIONS IN MEMORY. 

·END 
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