235 LISP INTERPRETER -

THERE N3% EXISTS A VERSION 9F LISP 1.5 8N THE DARTMIUTH -

TIME-SHARING SYSTEM, IT RESIDES UNDER SYSTEM NANE "EVAL,"

EvAaL IS A MJIDIFICATION JF LISP 1.5 DEVELAPED FJR THE 1IBM-
7090 AT M.I.T., IT IS SIMILAR ENJUGH TS THE M.I.T. VERSI3N
‘THAT AN ADEQUATE REFERENCE MANUAL IS:

LISP 1.5 PRYGRAMHMERS MANUAL
"-BY J. MCCARTHY ET AL.
M.I.T. PRESS

H3WEVER THE USER 6F EVAL MUST KEEP IN MIND THE FJILLOVWING

DIFFERENCES BETWEEN THE SYSTEN AT'DARTM3UTH AND THE SYSTEM

DESCRI3ED IN THE'MANUAL.

(1>THE LISP INTERPRETER AT DARTMAUTH IS EVAL INSTEAD 2aF
THE W#RE USUAL EVALQU3TE. THIS MEANS THE USER MUST

DYUBLETS FOR EVALQU2TE,
FJR EXAMPLE: ,
‘ ' CARC(A B C)) VWOULD BECZME (CAR(CQU2ZTECA B C)))
- CaNS(A B) WAULD BECIME (CINS(QUITE A)CRUUTE B))

" HEWEVER TiE EXECUTIJN oF CINTERPRETQ T) WILL CAUSE THE
INTERPRETER T# BECSME EVALQUITE.  INTERPRETQ(()) WILL.

+ BRING BACX EVAL. _ -

(2) THE RESTRICTION AGAINST HAVING AN ATOM WITH A PRINT
NAME 3F #3RE THAN 30 CHARACTERS HAS BEEN REMJVED, THE

INLY PRESENT RESTRICTIAN IS HJW MUCH-ST3RAGE THE USER

IS WILLING T4 GIVE FOR THE SAVING oF THE PRINT NAME,
' (3) THE SYMBALS Fsk TRUE AND FALSE ARE T AND NIL

RESPECTIVELY., THERE IS N3 *Tx 4R F 1IN THE DARTMAUTH

MAKE HIS PROGRAM C3NSIST OF FgRMS F8R EVAL INSTEAD 4F-

SYSTEM, B3TH T AND NIL ARE CONSTANTS THAT EVALUATE . -

INTS THEMSELVES,

(4) THE F@RM JF NUMBERS EN‘iNPUT AND JUTPUT HAS BEEN

-+ CHANGED S3ME, 9N INPUT A STRING OF DIGITS PRECEEZDED BY
- A MINUS SIGN dR AN JPTIWNAL PLUS SIGN THAT CANTAINS N2
DECIMAL P3INT (.) IS READ AS AN INTEGER IN THE CURRENT
INPUT BASE, (FOR EXAMPLE 123 -45S8), A SIMILAR STRING
OF DIGITS BUT FOLLAWED IMEDIATELY BY WNLY A DECIMAL
PYINT IS TAKEN Td BE AN - INTEGER IN BASE TEN., (FOR
EXAMPLE 356, =794.,). FLJATING P4INT NUMBERS TAKE THE
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SAME F3RM AS DESCRIBED IN THE MANUAL. IT IS STILL ..

INCORRECT T< HAVE A NUM3ER WITH A DECIMAL PJINT AS THE
FIRST CHARACTER AS THE . DECIMAL PIINT WILL . BE
INTERPRETED AS - PART JF LISP D2T N2TATION, IF THERE IS

AN "E" IN A FLJATING PJINT NUM3ER THE DECIMAL PJINT MAY

BE DRAPPED. IF IT IS IT IS ASSUMBED T3 BE BEFJRE THE
"E"., Td SET THE INPUT AND ZUTPUT BASE dJF NUMBERS TVd
NEW FUNCTIGUNS WERE ADDED--SETIBASE AND  SETJBASE.
SETIBASE ONLY EFFECTS THE INPUT 3F NUMBERS THAT DO NOT

CUNTAIN A DECIMAL PJINT 3R AN "E", SETJ33ASE DUES NeT.
- EFFECT THE 8UTPUT @F FLOATING PJINTING PQ;NT NUMBERS,

CONTINUED. IN LISP-2k*x
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235 LISP INTERPRETER, (CONTINUED)- '

(5) COND HA3S BEEN RED'EFINED' Té ACCEPT DIFP‘E?ENT FORMS

@F ARGUMENTS THAN THE PREVIOUS DEFINITI®N, - . THE

- EXPANDED DEFINITION DIES STILL HAWEVER ACCEPT

EXPRESSIONS CODED IN THE @LD MANNER EXCEPT THAT IT

-RETURNS NIL INSTEAD @F GIVING AN ERROR IF NONE OF THE
© PRZPOSITIENS ARE TRUE. FOR A DESCRIPTIZN @F THE NEW

ADDIT@NS To C@ND SEE COND--**k,

(6) THE RESTRICTION THAT G3 AND RETURN MAY ONLY APPEAR

2N THE TeP LEVEL OF A PRGOG HAS BEEN REMAVED, INSTEAD
THEY MAY BE USED ANYTIME AFTER A PROG HAS BEEN ENTERED,

" WHEN THEY ARE EVALUATED G@ HAS AS ITS VALUE THE P2INT

Td BE TRANSFERED T¥ AND RETURN HAS AS ITS VALUE THE
RETURN VALUE "OF THE PRAG.  THE EXECUTI@N @F G2 AND
RETURN IS INHIBITED UNTIL THE INTERPRETER RETURNS T3
THE T@P LEVEL @F THE CURRENT PR2G AT WHICH TIME PRGG

THEN TRANSFERS T2 THE POINT SPECIFIED BY G2 @R RETURN.-
Gd AND RETURN MAY ONLY REFER T@ THE LAST PROG ENTERED
BY THE INTERPRETERs THEY CANNGOT REFER TQ) PRBGS ENTERED.

PREVI@USLY T2 THE CURRENT ONE. .
(7) THE SECTI@N 9F TE  MANUAL DESCRIBING @VERL@RD

" SHOULD BE IGNGRED., INSTEAD ONE SETS P HIS PRUGRAM AS '

A COLLECTION @F FO@RNMS, EACH OF THESE F@PRMS WILL BE
EVALUATED AND ITS RESULT PRINTED. REACHING THE END @F
A  PROGRAM WILL CAUSE AN END @F FILE ERROPR (ERR@R R4).
THE READ ROUTINE COMPLETELY IGNPGRES  CARRIAGE RETURNS'
AND LINE NUMBERS SO THAT A FORM MAY RUN FOR SEVERAL
LINES, "THERE EXISTS A SPECIAL FUNCTI@ON CALLED LISTEN
THAT CAUSES EVAL T9 INTERPRET FROM 'IHE 'IELETYPE INSTEAD
dF THE CURRENT PROGRAM. : , .

(8)’ LISP'S ®RROR MESSAGE'.S ARE DESCRIBED ‘INJ LSPERR***.

(9) LIST STRUCTURE IS STORED IN THE 235 DIFFERENTLY

THAN @N THE 7050, EACH WgRD @F LIST STRUCTURE TAKES
TV9 WORDS JF CORE MEMORY IN THE 235, THE EVEN LOCATIGN
WORD C@MTAINS THE  CAR HALF AND THE NEXT HIGHER ¢DD
LOCATION WGRD CONTAINS TE CDR HALF. ALL LIST POINTERS

POINT T@ THE EVEN HALF @F THE WORD. FOR_THIS REASON.

THE ATQM HEAD (THE CAR @F AN ATOM) IN THE 235 IS AN 9DD
PGINTER INSTEAD @F THE -1 THAT IS - YSED ON THE 7090,

BECAUSE THERE IS N2 TAG PORTION IN THE 235 NUMBERS ARE

REPRESENTED AS AT@OMS WITH THE PROPERTY FIXNUM 2R FLONUM

INSTEAD OF PNAME AS WITH REGULAR AT2MS. THE PROPERTY

AFTER THE INDICAT®@R FIXNUM IS A PPINTER T2 AN INTEGER
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AND THE PR@PEhTY AFTER  THE INDICAT@R FLONUM IS A

PAINTER T8 A FLIATING POINT NUMBER. T? ACCOMODATE

PNAMES AND NUMBERS FULL-WORD SPACE ALSO CONSISTS ©OF

DIU3LE WZRD;--AN EVEN LGCATIQN AND THE NEXT HIGHER @DD::,
'LQCATIGN. :

) THERE EXISTS' IN THE LIBRARY F@R THOSE WHB ARE
f&%ERESTED A COPY oF THE  WANG ALGORITHM FQR

PR@P@SITIGNAL CALCULUS UNDER WANG==%**,

(11> WHEN THE PROGRAMMER MAKES A CALL Td READ, THE

FUNCTI®GN DJES N@T READ. THE FIRST LIST AFTER STeP BUT = -
INSTEAD READS THE NEXT LIST THAT HAS NOT BEEN READ BY-

THE INTERPRETER,

S 12y A LIST AND:DESCRIPTIQN @F THOSE FUNCTI@NS IN THE
DARTMAUTH LISP SYSTEM CAN BE FOUND IN LSPFNCkx**,

'.~(15)> THE INTERPRETER IS ACTUALLY AS ~DESCRIBED IN -
APPENDIX B OF THE MANUAL EXCEPT THAT EVA

ASKED FZR SPECIALLY AND EVAL IS THE N@RMAL INTERPRETER.
ALS® THERE IS N@ SPECIAL CHECK -FER NIL IN EVAL @R

LQUATE MUST BE

APPLY., THIS MEANS THAT (APPLY ()ARGS ALIST) CAUSES. AN .

ERROR MESSAGE SAYING NIL IS AN UNDEFINED FUNCTI@N.'
(14) THERE ARE N2 PREVISI@NS FOR LAP 2R A LISP CZMPILER

IN DRRTWGUTH LISP,

(15). THE LISP READ RGUTINE D@ES NZT THE RECQGNIZE THE

$$ CONVENTION @F THE 7090 FOR QUOTING CHARACTERS

PRINT NAMES. INSTEAD ONE USES THE SLASH (/). THE NEXT
CHARACTER FQLLOWING A SLASH IS PLACED IN THE PNANE
REGARDLESS @F WHAT - IT 1IS. CHARACTERS THAT MUST BE
SLASHED ARE  <SPACE>,<CB8MMA>,<D@T>,<SLASH>, <RIGHT .

PARENTHESIS>,<LEFT PARENTHESIS>,<CARRIAGE RETURN>,

LEADING <PLUS SIGN>;<MINUS SIGN>, AND <DIGITS>

PREVENT CGNFUSI@N BETWE"N AT@MS AND NUMBERS.

(16) SINCE LISP .IS A RAPIDLY CHANGING SYSTEM.EACH
CHANGE WILL CARRY WITH IT A NUMBER WHICH INDICATES
WHICH VERSI@N IN CURRENTLY IN USE. THIS NUMBER IS

PRINTED AT THE BEGINNING OF THE RUN IN THE FORY

" ISP XX" WHERE XX IS THE UPDATE NUMBER., 1IN ADDITI@N
IF THERE IS.AN E FALLOWING THE NUMBER THIS INDICATES
THE CURRENT VERSION IS EXPERIMENTAL AND MAY CONTAIN
PROGRAMMING ERRZRS. WITH FEACH TCHANGE 'IN VERSION A
NBGTATION WILL BE MADE IN THE BEGINNING OF LSPUPD¥**

INDICATING THE ADDITIONS O@VER. PREVIQUS VERSI®ONS,

@RDER To HELP IN MAKING THESE CHANGES AND ADDITIONS THE
USER IS ENCOURAGED T2 APPEND QUESTI@NS AND CGNMENTS To

FILE ™ LISP??" UNDER USER NUMBER 407886.
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THIS IS A LIST oF THE AFGMS THAT ﬁTE INITIALLY DEFIV”D :

IN THE DARTMJUTH . VERSI3N 4F LISP, - $ <DALLAR SIGN>
INDICATES A CHANGE FRYM THE "LISP 1.5 PRGGRAMME?S MANUAL."

LANBDA <

QUaTE  (FSuBRI T
CONS  [SUBR) o

B C(SUBR)
LIST [FSUBR]
CaND (FSUBR]  §

COND HAS BEEN MADIFIED Ta ACCEPT AN EXPANDED FoRM oF

" PR4PSSITIJINS. SEE COND--x%% FOR DETAILS.

CDR; CAR; CDDR; CDAR; CADR; CAAR; CDDDR; CDDAR; CDADR;

CDAAR; CADDR; CADAR; CAADR; CAAAR; [SUBR]
RPLACA; RPLACD; [SUBR] $

: A. CHECK IS MADE Td SEE IF THE USER IS M3DIFYING A -
LJCATIJIN THAT IS NIT IN FREE STYRAGE 9R FULL W3RD SPACE, IF
SJ, THE JPERATION IS NOT DUNE AND AN ERRYR IS GIVEN, ' SINCE
'INITIAL DEFINITIGNS ARE NJT IN THESE AREAS THE USER MAY N3T

NJDIFY THEW.

READ [SUBR1] 3

READ NuW READS THE NEXT UNREAD LIST FROM THE DISK, IT
IS INITIALLY SET T3 READ FR&M YS3UR CURRENT PROGRAM AREA.

© PRINT [SUBR]

PRINI  {SU3R) $

- PRINl MAY NJW BE USED Tﬂ PRINT LISTS AS WELL AS ATONMS,
- IF GIVEN A LIST IT PRINTS IT NJRMALLY BUT D@ES N@T TERMIVATE '

THE PRINT LIwE.

’

TERPRI (SUSR] .
PRAG (FSUBR]
RETURN [SUBR] & g T

RETURN MAY NOW BE GIVVN AﬂYTIME AFTER & PR2G HAS BEEN
ENTERED. IF IT IS NJT GIVEN 3N THE T2P LEVEL.4F A PR4G ITS
ACTI2N IS INHIBITED UNTIL CONTROL RETURNS T4 THE PR2G.

~
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‘@3 ' [FSUBR1  §

G3 MAY BE USED ANYTIME AFTER A PRSG HAS BEEN NTVRED;
IF IT IS NJT GIVEN AN THE TJP LEVEL 9F A PRIG ITS ACTIBN IS
INHIBITED UNTIL C3NTR4SL RETURNS T2 THE PRJG.

Giax (SUBR] )

G3* IS IDENTICAL Tg G2 EXCEPT THAT IT EVALUATES ITS
ARGUMENT, IT MAY BE USED F@¥R A SWITCH-TYPE TRANSFER,

ADVANCE -+ [SUBR] %

ADVANCE READS THE NEXT CHARACTER FRUM THE DISK. IT
IGNARES LINE NUMBERS. ADVANCE SHUULD BE USED - CAREFULLY AS -
CHARACTERS IT READS WILL NOT BE READ BY.THE READ FUNCTIJN,

ADVANCE* [SUBR] $ ‘
ADVANCE* IS IDENTICAL T2 ADVANCE EXCEPT THAT IT DYES

"NAT IGNYRE LINE-NUMBERS
READTTY  [SUBR] $

READTTY IS A FUNCTIAN 3F NJ ARGUMENTS. ITS VALUE IS 2NE
LIST TYPED IN FRLM THE USERS TELETYPE. IT CAUSES A CALL F3R
INPUT AND C3NTINUES T3 GIVE ONE UNTIL A CRMPLETE LIST IS

- TYPED. THIS MEANS THAT. IF PARENTHESES DO N3T BALANCE ON @NE

LINE THE C3MPUTER WILL CONTINUE T ASK FOR INPUT UNTIL THEY -
Da., AS WITH READ, READTTY ALSYJ IGNSRES <CARRIAGE RETURN>S,

. THIS MEANS THAT A SINGLE AT@M MUST HAVE A SPACE TYPED AFTER

IT, ON ANY CALL FoR INPUT THERE MAY BE GIVEN MJRE THAN 2NE
LIST; IF S3 THE EXTRA LISTS (3R PART aF A LIST) WILL BE UShD“%

BN THE NEXT USE 9F READTTY.
ADVANCETTY { SUBR] $

ADVANCETTY READS THE NEXT CHARACTER FRaM THE USERS
TELETYPE. IF THE LAST CHARACTER READ WAS A <CARRIAGE RETURN>
THEN A CALL 3F ADVANCETTY CAUSES A CALL F3R INPUT AND  IT
RETURNS THE FIRST CHARACTER TYPED. THE VERY FIRST CHARACTER
READ BY ADVANCETTY WILL BE A <CARRIAGE RETURN>

- FIXNUM S

THE PRJPERTY 9F-A FIXED P3INT VUMBER.

. FLanuy  ~ 8

THE PRJPERTY oF A FLATING PGINT NUMBER.
PACK [SU3R] "

CLEARBUFF [ SU3R]

MAKNUM . [SUBR) - % ' ’
MAKNUM IS A FUNCTIJN aF TWo ARuUhENTS.‘ IT CREATES AN
ATZM WITH A PRUPERTY LIST &F MAKNUM'S SEC@ND ARGUMENT
FSLLIWED BY MAXNUM'S FIRST ARGUMENT. MAKNUN IS GFTEN USED
AS AN EASY WAY T8 CREATE NUMBERS FR2M FULL WORDS. :

NUNJB - [SUBR] | o o .
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[FSUBR]

[FSUBR]

CINTINUED IN LSPFND##*
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FIX [SUBR]

FIXP . [SUBR] N
FLOATP [SUSR]
NUMBERP ‘\ [SUBR) S
DIFFERENCE [SUBR) ,:._ .
QUATIENT  (SUBR)” © |
RENAINDER  [SUBR]
DIVIDE ~ [SUBR)
. MINUSP  [SUBRJ
LESSP [SUBRJ. ]
‘GREATERP [SUBR]
CSETIBASE (SUBR) .

SETIBASE IS A FUNCTION JF. INE ARGUWENT. ITS EFFECT IS

T3 CHANGE THE BASE @F INTEGERS “N INPUT. SETIBASE 3NLY

EFFECTS THJSE INTEGERS THAT DJ NAT HAVE A DECIMAL PYINT AS

THE LAST CHARACTER. SETIBASE HAS N@ EFFECT @N FLAATING PJINT -

NUMBERS. THE VALUE #F SETIBASE IS THE PREVIZUS INPUT BASE.

THIS ALLOWS RJUTINES T2 CHANGE THE BASE AND REST@R” IT. THE
INPUT BASE IS INITIALLY SET Tﬂ TQ TEN,

. SET@BASE [SUBR] $

SETYBASE IS A FUNCTIBN aF QVE ARGUM*NT. “ITS EFFECT IS
Té CHANGE THE @UTPUT BASE OF INTEGERS, SETGBASE RETURNS THE

zéEVIGUb BUTPUT BASE. THE 3UTPUT BASE IS INITIALLY SET. T@

' PR2G2 (SUBR]

SET;SETQ;  [FSUBR]
 GENSYM  [SUBR]
ERSETQ _ [FSUBR)  $

ERSETQ IS A FUNCTIGN 3F SNE ARGUEMNT. IT'S VALUE IS THE

»EVALUATIQN 3F ITS ARGUMENT CUNSED VWITH NIL IF NG ERRSZR

OCCURS, . IF AN ERROR OACCURS THEN ERSETQ RETURNS NIL., ‘ERSETQ
ALLYWS THE USER Tﬂ T?Y JNE APPRHACH Tﬂ A SZLUTIGN AND IF IT
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DIES NT WIRK, T BACK FF AND T?Y ANATHER PATH.

ERR3R.  [SUBR1
EQUAL ( SUBR]
2R3 AND [FSUBR)
NAT © [SUBR)
PUTPRAJP [SUBR) $
PUTPRSP IS DARTMAUTH'S VERSIAN @F LISP'S WAY oF
DEFINING THINGS. IT IS A FUNCTISN 3F THREE ARGUMENTS. = THE
FIRST 9F THESE MUST BE AN ATJM AND IT IS THIS AT2M THAT IS
BEING DEFINED. THE SECJND ARGUMENT IS- THE DEFINITION AND
THE THIRD ARGUMENT IS THE DEFINITI2N TYPE CUSUALLY EXPR 2F
FEXPR). ANY UTHER #CCURENCE F THE PROPERTY TYPE ON THE
DEFINED ATGM IS REMSVED. . -
DEFPRIP  (FSUBR] $
DEFPROP 1S IDENTICAL T2 PUTPROP EXCEPT THAT DEFPRS oP
QUSTES ITS THREE ARGUMENTS, THIS ALLOWS THE USER TO GIVE
ATONS PRUPERTIES WITHJUT TYPING QUITE ALL THE TIME. |
CSET [SUBR] . .
* CSETQ (FSUBR] .
PAIR [ SUBR]
FUNARG
LABEL
T [ APVAL) $ I : S ;-
, T REPLACES *T# IN THE LISP MANUAL. T IS A CONSTANT
T?AT EVALUATES INT2 ITSELF. PREDICATES IN LISP RETURN.T -~ OR
NIL. | o S L
NIL ' [APVAL] o “
CGET  [SU3R) | )
-SASSYC (susrl -
NCONC  [SUBR) o ;
EVAL [SUBR]
APPLY [SUBR] . LT - -
APPLY N3 LINGER MAKES A SPECIAL CHECK F2R NIL.AS A

FUNCTIUN NAME.
ERRIR STATING THAT NIL IS AN UNDEF

Q

INED FUNCTI2N,

)
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INSTEAD (APPLY NIL ARGS ALIST) WILL CAUSE AN
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- BELL  [APVAL} &

EVLIS  [SUBR)

INTERN [SU3R]
LISTEN (SUBR) $

LISTEN IS A FUNCTION 2F USE F4R TIME-3HARING LISP., ON -
ENTERING A LISTEN THE INTERPRETER STSPS EVALUATING FRaM THZ
DISK AND INSTEAD EVALUATES STATEMENTS FR#M THE TELETYPE,
LISTEN IS TERMINATED BY TYPING THE ATJM "ST@P" CARE MUST
BE TAXKEN TJ INSURE THAT STOP IS F2LL2ZWED BY A SPACE Tﬂ '
PREVENT THE TIME-SHARING SYSTEM FRIM THINKINu THE INPUT IS A -
CUMMAND T¢ STJIP LISP., WHEN LISTEN IS TERMINATED IT RETURNS .
NIL. THE TYPICAL LISP PRJGRAM CONSISTS OF A SET aF FUNCTIJN

DEFINITIYNS FJLLOWED BY A LISTEN,

\

STOP. [ SUBR], $ ' o
STUP AS AN ATOM IS USED Tﬂ TERMINATE A LISTEN. ST@P AS

‘A FUNCTIJN 1S USED T GIVE A TERMINAL EXIT FAR LISP. .

RECLAINM [ SU3R]

-~

PACKY [ SUBK] $ ' g
PACKO IS A FUNCTIJN OF ONE ARGU%VNT WHICH IS A P3INTER

~ T@ A CHARACTER. ITS EFFECT IS T2 ADD THIS CHARACTER I8 TH?
- TELETYPE SUTPUT BUFPER.V\PACKS RETURNS NIL.- . "

BELL IS FOR THJ»F WH? LIKE A LITTLE AUDIﬂ AUTPUT FROM
THEIR PR4GRAM, BELL IS A C3NSTANT THAT EVALUATLa "INT3 AN
AT3M WITH THE PRINT NAME <BELL> ‘

EXPR; FEXER, SUBR; FSUBR, APVAL; PNANE; o o o .

.FWLQNS [ SUBRI $

FWCUNS IS A FUNCTISN 8F BNE ARGUME NT.' IT'S ARGUME NT IS
‘A PJINTER T# A FULL W3RD, FWC3NS'S VALUE IS A PGINTER TO A

:NEW FULL W2RD WHICH IS A CJPY GF THL ARGUME“T.'

@BLIJT [APVAL) 4
AS @i THE 7090 THE BBLIST EVALUATES INTd ALL ATIMIC SO
CBJECTS THAT HAVE BEEN INPUTED INT? THE SYSTEM. THE @BLIST ‘ -

- BN THE 235 HAS 2NLY 32 BUCKETS INSTEAD aF THE USUAL. 64 BUT =
IS 3THERVISE SIWILAR. : i

 0PEN [SUBR] = &

OPEN IS A FUNCTIZN, 9F ANE 2R Twd ARGUMENTS. ITS
PURPOSE IS T4 Td DETERMINE WHICH FILE READ, ADVANCE, AND .
ADVANCE* PULIL THEIR DATA FROM. INITIALLY THE FILE THAT IS

8PEN FYR READING IS THE USERS CURRENT PRGGRAM. H4WEVER. IF

THE USER WISHES Td READ ELSEWHERE 2N THE DISK HE JUST
SPECIFIES THE USER NUMBER AND THE FILE NAME T8 QPEN., THE
FIRST ARGUMENT ©F QPEN IS THE USER NUMBER AND THE SECAND IS
THE FILE NAME. FOR EXAMPLE: T READ IN TRACE-~ FR3M THE
LIBRARY, (@PENCQU3TE LIBEVA)(QUOTE TRACE-)). IT SHAULD BE

- . N b 1 n,
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‘NOTED THAT THAE USER NUM3ER AND TME FILE NAME ARE BOTH ATQMS

AND NEVER.NUMBERS. THIS MEANS THAT AN USER NUMBER WITH ALL

© NUMERIC CHARACTERS MUST HAVE THE FIRST DIGIT QUWTED WITH A
<SLASH> IN ORDER T4 MAKE THE NUMBER L03K LIKE AN ATOM., ALS3

ANY FILE NAME WITH LESS THAN SIX CHARACTERS MUST BE FALL@WED

- BY TRAILING BLANKS.,

© CONTLNUED IN LSPFNEskskk

L4
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lOO(D FPROP SQR(LAMBDACN) (PRAG(K X FLAG)(SETQ NCQUATIENT(CADDI |
110CSETQ X(PLUS N(SETQ FLAG 0.,0))))2))L33P(C3INDC(GREATERP FLAG 12)

120CRETURN NJ)))(SETQ N(QUITIENT(PLUS N(QUﬂTIENT X N))Z))(SETQ FLAG(CADD!
130 FLAG))>(GW LJOP)))VXPR)

140(LISTEN)
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CPEN (SUBR] - & . (CONTINUED)
FOR EXAMPLE: T2 OJPEN FILE "ABCD"™ UNDER USER NUMBER 123456,
(SPENC(QUITE /123456)(QUAITE ABCD/ 7/ ). ONCE A FILE IS
BPENED READING C9MMENCES WITH THE BEGINNING YF THE FILE WITH
THEZ USE OF A FILE READING C3MMAND (READ, ADVANCE, ADVANCE%),
'THF FIRST CHARACTER "READ BY ADVANCE OR ADVANCE#* WILL BE A
. <CARRIAGE RETURN>, IF INSTEAD JF GIVING JPEN A USER NUM3ER
AND A FILE NAME THE USER GIVES @NLY THE SINGLE ARGUMENT NIL,
THEN READING CMMMENCES MWITH THE BEGINNING OF THE USERS
- CURRENT PRHGRAM. THUS (@PEN()) ACTS AS A RESTJRE,

INTERPRETQ [SUBR] )

INTERPRETQ IS - A FUNCTIJN DESI NED T2 GIVE EVAL BETTER oo
COMPATIBILITY WITH EVALQUJTE SYSTEMS, INTERPRETQ TAKES ONE
ARGUMENT, IF THIS ARGUMEZNT IS NIL THEN THE INTERPRETIVE .

- FUNCTIJN IS EVAL, HSWEVER IF THE ARGUMENT IS NAT NIL THEN
THE INTERPRETIVE FUNCTIoN  BECOJMES EVALQUATE. THUS
"C(INTERPRETQ T) WILL CALL EVALQUITE AND INTERPRETQ(NIL) WILL

BRING  BACK EVAL., INTERPRETQ AFFECTS B3TH THE N2JRMAL
INTERPRETING FR23M THE PRZGRAM AND THE INTERPRETING DONE 2N
623’ STATEMENTS TYPED IN FROM A TELETYPE BY MEANS @F A LISTEN,
" THE VALUE 3F INTERPRETQ IS ITS PREVIOGUS ARGUMENT, THIS Is
o INITIALY NIL Sd THAT INTERPRVTING STARTS WITH EVAL. ‘

FUNCT.IJN [FSUBR] S
 . WEMBER [SUBR] "

 APPEND [SUBR]

SUSST ©  [SUBR)

MAPLIST ~ (SU3R] - &

MAPLIST'S DEFNITISN HAS BEEN CHANGED TG'
(MAPLISTCLAMBDACF ,L)CCAND
- CCNULL LONILY ' _
(TC(CINS(F L)(NAPLIST F(CDR L)))) )IEXPR) -
THIS MEANS THAT THE ORDER 4F MAPLISTS ARGUHMEWNTS HAS 3EEN

‘CHANGMD FRJH THE OARDER DESCRIBED IN THE LISP 1.5 PRGGRAMMERS
MANUAL.

MAPCAR; MAP; APCHN [SUBR] $

- LIXE MAPLIST, MAPCAR AND MAP AND MAPCQN HAVE HAD THLIR
ERDER 3F ARGUMENTS REVERSED FR3M THEIR QRIGINAL DEFINITIGNS.

o CoP
_‘ Y ~ISUBR]

REVERSE . [SUBR)

/

N"*‘n\“'
S 2,
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RECIP  [SUBRI IR WO
ATTRIS  tsUBR) - . v
" RENPRIP [SUBR] /. '
PROP  [SUBR]
- ’o;mc  [SUBR)
QO
s ocprete oy e e ST 8 A e A T T e R g g e A T AT

LENGTH [SUBR]

CLGCK [SUBR) $ ' S
© CL4CK IS A FUNCTISN OF N3 ARGUMENTS. ITS VALUE IS THE

NUMERICAL TIME OF DAY IN SIXTHS 9F A SECWGAD,

LUGER; LIGAND; LIGXIR [(FSU3R] $ '

THESE FUNCTIANS WORK NSRMALLY EXCEPT THAT THEY ACCEPT..

FLSATING POINT ARGUMENTS ‘WITHOUT ERRAR., IF GIVEN A FL3ATING
P3INT ARGUMENT THEY D3 N@T FIX IT BUT USE ITS PATTEZRN OF

'BITSs DIRECTLY T4 FJRM THEIR RESULT. THE VALUE OF THESE
“FUNCTL@NS IS ALWAYS A FIXED P3JINT NUMBER. '

ADD1; SUB1 . [SUBR]
ZERZP; ONEP [SUBR] |
LEFTSHIFT; RIGHTSHIFT [SUBR) $

THE -SECJND ARGUMENT @F LEFTSHIFT SR RIGHTSHIFT (WHICH IS
THE SHIFT CJUNT) MUST BE A FIXED PJINT NUM3BER., THESE
FUNCTISNS SHIFT THE NUMBER SPECIFIED AS THE FIRST ARGUMENT
(FLOATING P9IINY ARGUMENT IS HANDLED THE SAME AS IN L9G3R)
THE SPECIFIED NUMBER dF BITS, THE EFFECT 4N FIXED POINT
NUMBERS IS MNULTIPLYING ¢R DIVIDING BY THE APPROPIATE PJVER
CF TW3, THE FORMS (LEFTSHIFT A B) AND (RIGHTSHIFT A(MINUS
3)) ARE IDENTICAL EXCEPT 1IN THE CASE WHERE 3 IS ZERgZ, IN
THIS CASE DUE T8 THE NATURE aF THE GE 235 A LEFTSHIFT O
CAUSES A SHIFT AF THE SIGN BIT 8F THE LAGVWER HALF INT9 THE
UPPER HALF WHILE A RIGHTSHIFT O. CAUSES A SHIFT 9F THE SIGN
BIT FR3Y THE UPPER HALF INTd THE L@WER HALF., IN FIXED P@INT
ARITHMETIC . THE SIGN IN THE L3WER HALF IS IGNSRED AND IS’

- FORCED T@ AGREE WITH THE SIGN 4F THE UPPER HALF, IN

FLZATING PJINT ARITHMENTIC THE SIGN 3F THE L23WER HALF IS THE

SIGN 8F THE NUM3ER AND SIGN dF THE UPPER HALF IS THE SIGN @F f

THE EXPUNENT. - |
MAX; MIN© © [FSUBR)  °©

T e
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| DEF INE

100 (DEFPROP DEFLIST

110 (LAMBDACL ﬁ)(NAPLIST '

120 (FUNCTISNCLAM3DACX) CPUTPRIP(CAAR X)(CADAR X)(CADR L))
130 (CAR L) - ))FEXPR)

140 (DEFLIST( : X _

150 (DE FINE(LAMBDA(L AY(EVAL . o Lo :
160 (LISTC(QUITE DEFLIST)(CAR L)(QUZTE EXPR)) [

170 . A )M )?EXPR> o — . :
180 (LISTEN) e

CAND=--

90 USE EDIT RUJJFF Td LIS

. 100
110
O 115
120

125

130

140

150

160

170

180

199

200

210

220
230
240

250 - |

260-
" 270
230
290

300

310

320

330
340

O %o

370

I TN AT 08 s .. -,,

C3ND HAS BEEN MdDIFIED TS ACCEPT EXPRESoIﬂVS EF THE Fﬁ?M'_

«RIG 66

(C3ND(P11 PlZ,...,PIK)(le PZ&,...,PZL)...(PNI PNZ,...,PNM))
.RIG 60 | ,

CIND EVALUATES ALL PIl UNTIL“IT FINDS THE FIRST THAT IS N3T ‘NIL.
COND THEN EVALUATES THE REMAINDER JF PIJ, F2R ALL J, RETURNING -

THE LAST PIJ F9R ITS VALUE. 1IF ALL PII ARE NIL, THEV THE VALUE GF
CIND IS NIL. UNDER THIS DEFNITIOGN IT IS POSSIBLE T3 HAVE A
CINDITIINAL 3F BNE EXPRESSIZN IN THE CASE OF THERE BEING 3NLY

ONE PIJ, Ii THIS CASE IF PI1 IS NOT NIL, THEN THE VALUE aF PIl IS
THE VALUE @F COND., A LISP DEFNITIZN BF C3ND (HERE CALLED C23ND*) IS:

(DEFPRJP C3ND*
CLAMBDACL A)(C3ND
((NULL L)NIL) .
(TCC3ND1(EVAL(CAAR L)A)L A
) FEXPR)

(DEFPRJP Cu¥NDI .
(LAMBDACE L A)(CYND
CCNULL EXC(CoND .

CC(NULLCCDR L))INIL)

(T(CJNDI(EVAL(CAADR L)A)(CDR L)A))
))

(T(COND2 E(CDAR L)A))
1)) EXPR)

(DEFPR@P CAND2

R Mw-v‘«..,-.mmm' »“W“"w ',, AR STt St S A AL «%‘M’-WW‘{JW“:‘W‘!'”“ Seaioracli o8 aucsd




i

| CoND=- CINTINUED

- 380 -+ (LAMBDACE L A)(CUND
390 - CCNULL LYE)
400 (TC(CBND2CEVAL(CAR L>A)(CDR L)A))
410 )  EXPR) o
. : L
,-
BAZLE-
~. . / /
- 100 (DEFPREP N4T NULL EXPR) -
-110 (DEFPRYP AND
120 o (LAWBDA(L AY(CINDC(NULL LYT)
130 o o ~ ((EVAL(CAR LYAD - £
140 , o (FVAL(CQNS(QUQTE AND)(CDR L))A))7
150 ' S (T()) ))
160 FFYPR) . ' i
. 170 (DEFPR#P 4R N o
180 . : (LAMBDA(L A)(CaND((NULL LY(» _\
190 L (CEVAL(CAR LYAIT) - :
200 : - ) - (T(EVAL(CGNS(QUQ[E UR)(CDR L))A)) )
210 ' FEXPR) S SN
SETQ-- ' o ' S
| | _ _ o . ,
- 100 (DLFPRQP SET ‘
- 110 (LAMBDA(L A)(CDR(RPLACD(SASSQC(EVAL(CAR LYA)
120 - A
© 130 : ‘ ol S (FUNCTIJV(LAMSDA() . A
140 R I - ' (ERRJIRCQUITE SET)) )y )
150 DN ] . (EVAL(CADR LYa) D)) '
160 ' FEXPR) S : ' ,
170 (DEFPRAP SETQ *
}30 (LAMBDA(L A)(CDR(RPLACD(SAJSHC(CAR L)
S0 o A
. 200 o . "” S, (FUNCTISNCLAMBDA() n
210 . B —_ (ERRGBR(QUATE SETQ)) )) )
220 .. L S T (EVAL(CADR L)A) ) R
230 ‘ FEXPR) B ' : o B o o
‘M“”*““"”"“'“W“*hm"ﬂw*mewwwWMwﬁ“'” Eﬁaf:*ﬁiifi:ﬁﬂ::zm&&&&%&aiaKQn»WWQ«»ﬂmvw““*"

i.' . ST ' U A : e ) R s ]

“



. QANG" , _ o : - | | e

100
110
120
130
140
150
160
170
180
190
200
210
220
230
249
250
260
270
230
250
300

310

320
330
340
350
360
370
- 380
390
400
419
420
430
4490
450
450
470
- 480
490
500
510
520
530

‘*q..t".-",‘ x"“. 99, )’Rﬂ,‘"‘."‘ﬂ*ﬂ"m\—&"z\ﬁn‘iﬁa‘—ﬂm e ~,w e "Mﬂ}M}"‘{ﬂ; e '*'F’I'N“W’Wﬂ"'?“'é"’“ﬁ&." .«J‘J\QWMM:-M:\—\ n“ﬁaﬁ«m e

(DEFPR3P THEZREM(LAMBDA(S)(THI NIL- NILCCADR S)(CADDR S)))EXPR)

.(DEFPR#P THI'(LAMBDA(Al A2 A C)(CONDCC(NULL A>(TH2 Al _A2 NIL NIL C)) f';

(TC(IR(MEMBERCCAR A)XC)(CANDC(CATOM(CAR AXI(TiHI(CJINDC((MEMBER(CAR A)
A1)ALYCTCCUNSCCAR AIAL)IIDA2(CDR AXCIIC(TC(THI AlI(CINDC((MEMBER(CAR A)
A2)A2)(T(CUNSC(CAR AYIA2)))(CDR AYCI)I)IIINIEXPR) -/
(DEFPRSP TH2(LAMBDACAI A2 Cl C2 C)Y(CINDC(NULL CX>(TH Al A2 Cl CZ))
(CATJIMCCAR C))(TH2 Al A2(C3NDC(MEMBER(CAR C)C1)C1)(T(CINS(CAR C)
Ci))J>C2(CDR CMI(T(THZ2 Al A2 C1(CONDC(MEMBER(CAR C)IC2)C2)(T(CHNS
(CAR C)IC2))>(CDR CIIIIIEXPR)
(DEFPR3? THC(LAM3BDACAL A2 Cl C2)(CINDC(NULL A?)(AND(NJT(JULL c2)
(THRC(CAR C2)Al A2 CI(CDR C2)))>)(T(THL(CAR A2)A1(CDR A2)C1 C2))))EXPR)
(DEFPRYP THLCLAMNBDACU Al A2 Cl C2)(CINDC(C(EQ(CCAR U)(QUAITE NATY)
'(THIRCCADR U>A1 A2 C1- C2))((EQ(CAR U)(QUITE AND))(TH2L(CDR W)
Al A2 CI C2))((EQCCAR UX(QUATE IJR))I(ANDCTHIL(CADR UXAl A2 Cl C2)
(THILCCADDR U)>Al A2 Cl1 C2)))C(EQCCAR U)CQUJITE IMPLIES))(AND(THIL
(CADDR U)AL A2 Cl C2)CTHIR(CADR U)Al A2 Cl C2)))((EQLCAR W
C(QUITE EQUIV))C(ANDCTH2L(CDR U>Al A2 C1 C2)(TH2R(CDR U>Al A2 C1l CZ)))
(TCERRORCLISTC(QUITE THLOU Al A2 Cl C2)))))EXPR)
(DEZFPRSP THR(LAMBDACU Al "AZ C1 C2)(CAND(C(EQCCAR U)X(QUATE NATY)
(THILCCADR U)Al A2 CI C2))((ER(CAR U)CQUITE AND))(ANDCTHIR(CADR U)
Al A2 Cl1 C2)(THIR(CADDR U)Al A2 Cl C2)))((EQ(CAR U)(QUAITE 2R)) '
(TH2R(CDR U>Al A2 C! C2))((ERCCAR U>(QUITE IMPLIES))(THI1I1(CADR U)
(CADDR UJAl A2 Cl C2))>((EQCCAR U)X (QUITE EQUIVIICAND(THII(CADR U)
(CADDR U>Al A2 Cl1 C2)(TH11(CADDR U)(CADR U)Al A2 Cl C2)))(T(ERRJR
(LISTC(QUATE THRIU Al A2 C1 C2))>)))EXPR)
(DEFPRJP THILC(LAMBDACV Al 42 Cl1 C2)(CANDC(CATSM V)IC(IR(MEMBER V Cl)
ggH( RNo V Al)A2 Cl CZ)))(T(UR(ME]RER V C2)(TH AI(C3NS V A2)Cl C2)))
EXPR)
(DEFPRAP leR(LAuBDA(V Al A2 C1 C2)(C2NDCCATSM V)(ZRC(MENBER V Al).
ng Al. A2(CINS V C1)C2)))(TC(IR(MEMBER V A2)CTH Al A2 CI(C3ANS V C2))))
YEXPR)
(DEFPRJP TH2L(LAMBDA(V Al A2 Cl1 C2)(CZNDCCATOM(CAR V))(3R(MEMBER
(CAR V)CI1)C(TH1LCCADR V) (CINS(CAR V)A1)A2 Cl C2)))(T(3R(MEMBER
(CAR V)IC2)(THIL(CADR V)AL(CINS(CAR V)A2)CI C232)3))EXPR) ’
(DEFPRUP TH2R(LAMBDA(V Al A2 C1 C2)(C@ND(CAT3M(CAR" V))(ER(MVNSER
(CAR V)AL)(THIR(CADR V)>Al A2(C3HS(CAR VOC1)C2))) (TCIRMMENBER(CAR V)
A2)(THIR(CADR V)AL A2 CI(CYNSC(CAR V)IC2)))))IEXPR) :
(DEFPRIP THI1(LANBDACVI V2 Al A2 C1 C2)(C2NDCCATAOM V1) (3R(MEMBER
V1 CI)(THIR V2(C3NS V1 Al1)A2 CI CZ)))(T(@R(MVMBER Vi CZ)(THXR
V2 AL(C3NS VI A2)C1 C2)))))EXPR)
(PRBG (A)A(SETQ ACERSETQCREADTTY)))(CANDCC(NULL ‘AX(GD Ad)) ,
(SETQ ACERSETQ(THEJREMCCAR A))))(CINDC(NULL AX(GA A)))

ECJND((CAR A)(PRINT(QUJTE VALID)))(T(PRINT(QU@TE INVALID))))
33 A)) .

~
134 B e s SR



BREAK-
100 (DEFPR4P BREAKCLAMBDACFN WHEN WHAT)(PRﬁG(TYPE DEF)
110 (C2NDC((SETQ DEF(GET FiN(QU4TE EXPR)))(SETQ TYPECQUATE EXPR)))
. 120 ((SETQ DEF(GET FNC(QUWTE FEXPR)))(SETQ. TYPECQU3TE FEXPR))) :
130 . (C(PUTPRJP FNC(LIST(QUOTE LAMBDA)CQUATECL A))(LISTC(QUAZTE BREAKI1)
140 NIL TC(SETQ DEF(LIST FN(QUQTE UNDEFINED)))WHAT) ) (QUITE FEXPR))
150 (RETURN DEF)))

160 (CANDCCEQCCARCCADDR DEF))(QUATE BREAK1))(RETURNCC 3NS. FN(QUQTV
170 C(ALREADY BRGKEN)D))I))
180 (PUTPRJP FN(LISTC(QUATE LA¥BDA)(CADR DEF)(LIST(QUGTE BREAKI)
. 190 (CADDR DEF)>WMENC(LIST FN)NHHT))TYPE)
© 200 C(RETURN Fi) )IEXPR)
. 210 C(DEFPRZP BREAKI(LAMBDACL A)(PRZG(*X)
- 220 (CONDC(NULL(SETQ *X(EVAL(CADR L)A)))(RVTURN(‘VAL(CAR L)A)))
230 ((NULLCEQUAL *#X(QU3TECNILI))>)(G3 30)))
240 (PRINTCAPPENDC(QUSTE(CRACK IN))(CADDR L))
250 ° (CINDC(NULLCCARCCDDDR L)Y)INIL)Y . ‘ , A
260  (T(PRINTCEVAL(CARCCDDDR L))A)))) , A I
270 (G B3) ' . ' S
230 BO(PRINT(APPEND(QUUTE(BREAK IN))(CADDR L)) , _ B
290 (CANDCC(HULLCCARCCDDDR LY))INIL) : I
300 (TC(PRINTCEVALCCARCCADDDR L)XAX))) . -
310 BIC(CIONDCCNULLC(SETQ *X(ER"‘ETQ(READTTY))))(G'J BO))
- 320 ((EQCSETG *X(CAR *X))(QUITE QUIT))(ERRB‘?(CADDR LY»
J 330 ((EQ *X(QUMTE ST3P))(GI B3I .
340 (CEQ *X(QUATE RETURN))(GJ B2))
350 ((EQ *X(QUWTE EVAL)>)) )
360 (C(ANDCSETQ *X(ERSETQCEVAL %X A))) C e o T
370 (ERSETQC(PRINTC(CAR *X))) )(G32 B1)) Co S
350 (TC(GJ BOY)Y ) ' :
390 .(C3INDC(NULLC(SETQ *X(ERSETQ(EVAL(CAR LYAY)))(G3 BO)Y))
400 (PRINT(CUNS(CAR(CADDR L))(QUITECEVALUATED))))
410 (SETQ ACCUNS(CHUNS(CAR(CCADDR L))(CAR *X))A)) ,
420 (G2 B1) . LT
430 _B2(CINDC(C(BR(NULL(SETQ *X(ERSETQ(READTTY)))) o o
440 (NULL(SETQ *X(ERSETQ(CEVAL(CAR *X)A)) ))(G3 B0)Y))
450 (G2 B4) ‘
460 B3(CUNDC((EQ(CAAR A (CARCCADDR L)))(SETQ *XC(LISTC(CDAR A))))
470 ((NULLC(SETQ *XC(ERSETQCEVALCCAR L)AY)>)>(G3 BOY)) '
480. BACPRINT(APPEND(QUITECVALUE 3F))>(CADDR L))) o
© 490 (C3NDC(NULLCERSETQ(PRINT(CAR *X))))(PRIHT(QUZTE 3K))))
500 (RETURNCCAR *X)) ))FEXPR)
510 (DEFPRAP UNBREAX(LAMBDACFN)(PRJIG(TYPE DEF) :
520 (CJIND((SETQ DEF(GET FNCQUITE EXPR)))(SETQ TYPE(QUQTE EXPR)))
530 ((SETQ DEF(GET FN(QURTE FEXPR)))(SETQ TYPE(QUA4TE FEXPR))) '
540  (TC(RETURNCCONS FNCQUJTE(NAT BRSKENIDII) ) v
. 550 (CBND((EQ(CAR(CADDR. DEF))>(QUATE BREAKI))(RETURN :
560 (PUTPROP FNC(LIST(QUATE LAMBDA)(CADR DEF)(CADR(CADDR DVF)))TYPE))))
. 570 (RETURNCCINS FNCQUITE(NST BRIKEN))I)I) ))EXPR)
() 580 (DEFPR3P BREAKLISTCLAMBDACL A)(MAPCAR
‘ 590  (QUOTECLAMBDACX)(BREAK X T NIL)))L))FEXPR)
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"BREAK- CINTINUED

fe

600 (DEFPR3P UNBREAKLIST(LAM3DACL A)(MAPCAR(QUATE UNBREAK)IL))FEXPR)
999 (LISTEN) : , .

LISPO2

100 (DEFPRWP UNIJN )
110 o (LANdDA(X Y)(CﬂND((NULL X)Y)

120 ‘ (CMEM3ERCCAR XDY)YCUNIZNC(CDR X)Y))

130 . (TCCHNS(CAR X)C(UNIANC(CDR X2Y)>) - )

149 : EXPR) _ ‘o

150 (DEFPR3P INTERSECTI&N B . S

160 (LAMBDA(X Y)(CJND((NULL X)()) ' -

170 . _ ((MENBER(CAR X)Y) ‘ .
- 180 ‘ : - (CINS(CAR X)(INTERSECTI%N(CDR X)Y))) o

190 ' : (T(INTERSECTIGN(CDR XY ))

200 - EXPR) : ‘ . » ' ,

210 (LISTEN)

" REM@B -

A Y

100 (DEFPRGP REMJBCLAMBDACL A)(PRJSG(B CIACCINDC(NULL L)(RETURN(j))) 
110 (SETQ B(CAR L))(SETQ C OBLISTI)B(CINDCI(NYLL CY())C(MEMBER B(CAR C))
120 (PRUG()(CINDCCEQCCAAR C)B)(RETURN(RPLACA C(CDAR C))>)))(SETQ C(CAR C))

. 130, ACCINDCC(EQCCADR C)IB)(RPLACD C(CDDR C)»)>)((SETQ C(CDR C)>)(G2 A)))))
- 140 ((SETQ CC(CDR C€))>(GJ BY))(SETQ L(CDR L))(GZ A)))IFEXPR)

150 (DEFPREGP RENAME(CLAMBDACL A)(PRJIG(3)(EVALCLIST(QUATE REM@B)(CAR L)INIM

180 (SETQ B ©BLIST)ACCANDC(NULL B)CRETURNC)))((MEMBER(CADR L)(CAR 3))

170 (G3 B))>)(SETQ B(CDR B))>(G3 AYB(SETQ B(REDUCE(CADR L)(CAR B))) .
180 (RPLACA BCCAR L))(RPLACA(CDR(REDUCE(CQU3TE PNAME)(CDAR L)))(GET_

190 (CADR L)(CQUATE PNAME)))(RETURNCCADR L))))FEXPR)

200 (DEFPRUP REDUCE(LAMBDACA L)(PR3G()3(CUNDC(NULL)(RETURN()))

210 (CEQUALCCAR L)A)(RETURN L))>(SETA L(CDR L))(G2 BYDEXPR)
220 (LIoTEN) R | |
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HKNAN -

50
&80
70

(PRUGOICCSETR BRK
(CDDR ' 12.)(CCDDR 3
»

(LIST

1.)(CDDR*48.)(CDD§ 60.) .

90 (CSETQ FILLS 274877644759.)

- 100

110
120

130

140
145
150
160
170
180
150
200
210
220

230
240

250

260

999

LSP

10
20
30
40
50

- 60

10

80

- 90

100

~110
120

130
140
150
160
170

-'.-----‘-----.-.--'------—--—--------------n-n-'--n--6n~---n—-o-~.

(DEFPRSP MXNANCLANBDAC) (PR3GCPNAME W2RD CHAR CNT FLG)

A(SETQ WORD 0).

(SETQ CNT 12,)

B(CINDCCSETQ CHARCCHAR) )
{TCRETURNCC4NDC(C(EQUAL W3IRD O)CINTERN PNAME))

(TCINTERNC(NCONC PNAME(LIST(CDDR(LJGX2R FILLS WSRD)))))) ))) )
(SETQ CHARCLAGXIR CHAR 63.)) ,

(CSND(FLG(SETQ CHARCLEFTSHIFT CHAR 19, 1))
(SETQ WSRD(LYGJR WIRDC(LEFTSHIFT CHAR CNT)))
(ClND((MINUSP(SETQ CNT(DIFFERENCE CNT 6.))) :

CINDC(FLG(SETQ FLG NIL)(SETQ CNT 12))
(T(bET) PNAME(NC3INC PNAMECLIST(CDDR(LIGXAR FILLS WDRD)))))(GS Ad))

(G3 B) IIEXPRD

(DEFPRIP CHARCLANMBDAC)(CIND
((MEM(CSETQ LCHARCADVANCETTY))BRK)NIL)
(T(MAKNUM LCHARCQUITE FIXNUMIIIIIEXPR)

(DEFPR¢P MEM(LAMBDACA B)CCA3ND -

CCNULL BINIL)

(SLTQ FLG T)

(CEQCCDR A)(CDAR B)))(T(MEM ACCDR B))))EXPR)

SICLISTEN)

UpPD

THE FOLLOWING IS A LIST 3F CHANGES ADDED T9 NEW LISP UPDATES.
THE CHANGES ARE LISTED IN REVERSE JRDER,

IN ORDER T# DIRECT NEW ADDITIJNS AND CHANGES THE USER IS

ENCOURAGED Td APPEND QUESTIUNS AND COMMENTS 8NT2 FILE "LISP??"
UNDER USER NUMBER 407886, o .

CURRE NT VERSION:

LISP 4T

1) NUMEB NJ4W RIUNDS ON FLOATING PQINT CGNVERQIGN 5@ THAT (FIX 1, 0)
N3W RETURNS 1 INSTEAD JF 0.

2) 3N BUTPUT USING DJIT NJTATIZV, THE DdT Is SURZUNDED BY A PAIR -

OF BLANKS.
4) NEW FUNCTISNS
REVERSED.) .

3) BECAUSE #F ABUSE dF ITS INTENT OPEN HAS B?EN UNDEFINED.‘

ATTRIB, CONC, PR3P, REMPROP, MAPCGN (PLEASE
NITE THAT LIKE MAPLIST AND MAPCAR THE ARGUMENTS OF MAPCZN HAVE BEEN

5) THE NAME 2F THE GARBAGE COLLECTZR FUNCTIZN HAS BEEN CHANGED T3

RvCLAIM AS STATED IN THE "LISP 1.5 PRIGRAMMNERS MAﬂUAL."_'

v L, e -v»»m’
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N

i~

Lot

180
190
230
210
220
230
240
250

260

270
280

- 290

300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
- 460

470 .

- 48
490
500
510
520
530

540
. 550
- 560

570
580
590
600
610
620
630
640
650
660
§70

-

‘LspUPD CINTINUED

6> THE SIZE 9F THE. 8UTPUT BUFFER HAS BEEN DECREASED CAUSING MIRE

SWAPS WITH PRUGRAMS THAT HAVE ALST 2F 3UTPUT BUT GIVING MIRE FREE
STJRAGE. : : ‘ C

LISP 46 . : o e
1> A PREVI3ZUS BUG IN NUMBERP HAS BEEN FIXED L LR
2) THE FORM 3F NUMBERS HAS BEEN REDEFINED S9 THAT NUMBERS L33K '

LIKE ATJ4S WHOSE FIRST PR2IPERTY IS FIXNUM #R FLUNUM BUT INSTEAD

9F MAVING A FURTHER PRJPERTY LIST AFTER THR NUM3ER PRAPERTY w

IT PUINTS DIRECTLY T3 THE NUMBER, 1IN 3THER WORDS (CDDR NUM3ER) IS

A PJINTER INTO FULL-WSRD SPACE T3 A CELL THAT C4NTAINS THE VALUE

WF THE NUMBER. |
3) STURAGE HAS BEEN REALLOCATED S® THAT THERE IS LESS FULL-WORD

SPACE AND LESS PUSH=-DJWN LIST BUT. ¥9RE FREE-STORAGE,

4) HEW PROTECTI3N FEATURES HAVE BEEN ADDED S8 THAT IT IS MORE
DIFFICULT (MAYSE EVEN IMPASSIBLE) F9R THE USER Ta DAMAGE TIME-
SHARING. - | : e

5) THE REPRESENTATION 8F CONSTANTS 3N PRZPERTY LISTS HAS BEEN .
CHANGED., N3 LUNGER ARE CINSTANTS DEPRESSED A LEVEL IN THE LIST
STRUCTURE AFTER THE APVAL PRSPERTY FLAG., THIS MEANS THAT CSET .

I5 DEFINED AS (PRIG2(PUTPRYP ARGl ARG2(QUATE APVAL))ARE2) INSTEAD

8F (PREG2(PUTPROP ARGI(LIST ARG2)(QUASTE APVAL))ARG2) AS PRESIZUSLY.

6) THE SIZE 9F BUFF3 HAS BE CHANGED FR2M 81 CHARACTERS T4 o
ONLY 40 CHARACTERS, THE REASN FUR THIS IS THAT BUFFZ CAN aNLY
BE USED F4R NUMBERS AND NUMBERS MBRE THAN 12 CHARACTERS ARE ILLEGAL.

LISP 45 , ' : ‘ ' ST

1> NEW FUNCTIONS: CL4CK, LOJG3R, LBGAND, LAGX9R, LEFTSHIFT,
RIGHTSHIFT, ADDl, SU31, GNEP, ZERAP, MAX, MIN, RECIP, LENGTH, _
2) THE FLJAT PHASE 9F THME ARITHMETIC FUNCTI®SNS HAS BEEN FIXED S3
THAT IT FLJATS A FIXED PJINT ZER3 CORRECTLY. : -
$) NEW ERR2R--ERROR I4, ERRIR I4 IS GIVEN BY AN ARITHMETIC

FUNCTISN THAT FINDS A FL@ATING PUINT ARGUMENT WHEN IT WAS EXPECTING

A FIXED POINT ARGUMENT. LEFTSHIFT AND RIGHTSHIFT GIVE THIS ERRAR
IF A FLOATING POINT NUMBER IS GIVEN AS THEIR SHIFT CAUNT, :

LISP 44 , : '
1> A BUCKET SQRTED @BLIST HAS BEEN ADDED, THE 9BLIST CINSISTS
@F 32 SUSLIST (W4T THE USUAL 64) IN URDER THAT 3N READING AN AT2M
JNLY A SMALL FRACTI3N OF THE OBLIST NEED BE SCANNED. THE RESULT
IS THAT READ AND READTTY HAVE BEEN SPEEDED UP BY ALM3ST A FACTR
JF FIVE OVER PREVIGUS VERSIJINS. :

2) CUND HAS BEEN REDEFINED T@ TAKE A GREATER VARIETY OF F2RMS

‘BF ARGUMENTS., SEE CAND--*%% FPR DETAILS.

5) THE FUNCTI#NS MAPLIST, MAPCAR, AND MAP MAVE BEEN ADDED., THEIR -
DEFINITIUNS HAVE BEEN CHANGED SLIGHTLY S@ THAT THEIR FIRST

ARSUMENT IS A FUNCTI#N AND THEIR SECZND ARGUMENT 1S A LIST TO APPLY
THIS FUNCTION T3, N@RMAL ORDER IS T8 HAVE THE FIRST ARGUMENT ;
BE THE LIST AND THE FUNCTI@N SECHND BUT THIS SEEMS AWKWARD CUNSIDERIS .
THE MATHEMATICAL NOTATIN 9F F(X) F4R FUNCTIONS, - -

>
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(O) LSPUPD CONTINUED T . ) | T

680
650
700
710
720
730
740
750
760
770
180
- 190

4) EVAL AND APPLY HAVE BEEN MGDIFIED S5 THAT THEY D2 NAT MAK” A
SPECIAL CHECX FdR NIL ANY LINGER, "THE RESULT IS THAT

(APPLY NIL ARGS ALIST)> GIVES UNDEFINED FUNCTIJN--NIL.

H3WEVER, (EVAL NIL ALIST) STILL RESULTS IN NIL, SINCE NIL IS ,
A CINSTANT THAT EVALUATES INT3 ITSELF, o,
5) JTHER CHANGES WERE MADE T3 IMPREVE THE SPEED @F LISP :
(LIKE ALL INTERPRETIVE SYSTEMS LISP IS INTALERABLY SL3W), ‘
NINE OF THESE CHANGES CAN BE NOTICED BY THE USER.

6) LISP HAS BEEN GIVEN A NEW ERROR--ERRJR TRA. THIS ERR@R IS
GIVEN IF THE USER ATTEMPTS T@ MAKE A TRANSFER INTJ MEMORY USING

SUBR @R FSUBR FLAGS. #NLY PREDEFINED FUNCTIINS ARE ALLAWED T2
BE SUBRS @R FSUBRS. ‘ L I ,
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100° THE FDLLBWING IS A CATLJG 4F LISP PROGRAMS, THE LISP PRJGRAMS IN
110 TAE LIBRARY MAY NJT HAVE ALL THE NEEDED FUNCTI®NS INCLUDED WITHIN

120 THEM BUT USUALLY 9NE WILL FIND THE NECESSAPY FUJCTIGNS ELSEWHERE -
130 IN THE LIBRARY. '

140

150 NOT.. THASE FILES THAT CﬂNTAIN SAMPLF DEFNITISNS WILL NaT RUN
16028 THE LISP SYSTEM. SINCE THESE FUNCTIANS ARE PREDEFINED
170 A MEMORY ERRAR WILL JCCUR IF THEY ARE REDEFINED, THESZ DEFINITIONS
180 ARE 4iLY USE TJ GIVE THE USER AN IDEA ¥N H3W THE SYSTEM WORXS.

185 , o ) . -

. ¢ 190  ANYJNE HAVING PROGRAMS OF INTEREST Td LISP USERS AND THINKS THEY
- 200 SHOULD BE IN THE LIBRARY SHJULD CONTACT STEVE H33BS AT THE -
210 CubMPUTATIZN CENTER, _
220
230 LIspPO2: UNIZN; INTERSECTIQN;»
240
250 DEFINE: DEFLIST' DEFINE
2690
270 SETQ=--: CBNTAINS SAMPLL DEFINITIONS dF SET AND SETQ.
280
250 TRACE-: CHNTAINS A SIMULATUYR FaR THF TRACE FEATURF IN 7090 LISP,.
300 BUTH TRACE AND UNTRACE ARE FUNCTI3NS THAT TAKE AN UNLIMITED NUMBER
310 3F ARGUMENTS WHICH ARE AUT2MATICALLY QUITED. F9R EXAMPLE: T3 TRACE
320 ALPHA, BETA AND GAMMA (TRACE ALPHA BETA GAMMA)D, 'TRACE AND UNTRACE
S350 WILL N3T WIRK 3N PREDEFINED FUNCTIONS., -
340 '
350 WANG-=-: CINTAINS THE WANG ALGIRITHM FOR PRBPMSITI@NAL CALCULUG
360 AS IN THE BACK #F THE "LISP 1.5 PRIGRAMMERS MANUAL.” IT HAS AN

370 INPUT DRIVER S& 2NE JUST TYPES (ARRAW(AL A2 A3...)(B1 B2 B3...))

330 WHERE THE A'S ARE THE ELEMENTS dF A LIST OF PRENISES AND THE B'S
390 ARE THE ELEMENTS 3F A LIST OF CANCLUSIJNS, WANG WILL RESPZND WITH
L 4?% THE VALIDITY OR INVALIDITY #F THE STATVMEﬂT. '

4 , .

420 BOJLE-: CONTAINS A SAMPLE DEFINITIJN OF LISP BJQLEAN FUNCTIBNS:.

430 AND; ¥R; NAT; _

440

450 LISP=-1 AND LISP-2: CjNTAINS'A DISCUSSIaN aF DIFFFREVCES BETWEEN

- 460 THE DARTWJUTH VERSION 3F LISP AND THE LISP DESCRIBED IN THE "LISP
T 470 1,5 PRQGRAWMERS MANUAL."
480

430 LSPFNC, LSPFND AND LSPFNE’ CONTAINS A LIST'GF PREDEFINED ATBMS
g?g AND-HQW THEY DIFFER FR@M THE "LISP 1,5 PRAGRAMMERS MANUAL." '

ggg LSPERR: -DESCRIBES THE PJSoIBLE LISP ERRZR MESSAGES, _

540 TRCSET: UﬂTRACFSET T?ACESET' TRACES'SETQ IN FUNCTI3NS. (D9 NAT_
950 USE TRACESET AFTER A TRACE AS ONLY THE TRACE RJUTINE

580 WILL BE TRACESET., 'IF ONE WANTS T@ USE B3TH TRACE: AND TRACFSET 8N THE

‘g;g SAME FUNCTIMN THEN TRACESET IT FIRbT VJLLBWVD BY TRACE.)
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'LIBEVA CONTINUED

590 LSPUPD: C2NTAINS A LIST CHANGES 3R ADDITIBNS THAT ARE MADE

600 IN EACH CHANGE IN LISP.

610

620 REWJ3-: RFAJJ RENAME ' S , : .
640 MKNAM=-: C2 NTHINb A SPECIAL VERSIJN 2F MKNAM, IT READS CONSECUTIVE '
650 CHARACTERS FROM THE THE TTY UNTIL IT FIWNDS A BREAK CHARACTEZR (DEFINED
660 A5 VARIA3LE BRK) AND THEN RETURNS THE AT3M WITH THIS PRINT NAME,

670 THE BREAK CHARACTER THAT MARKED THE END 9F THE AT3{ CAN BE FOUND

680 AS VARIABLE LCHAR., IT SHJULD BE NJTED THAT THIS PR3GRAM D3ES

690 NJT HANDLE NUMBERS BUT ZNE MUST INSTEAD USE PACK AND NUM2B.

- - . .
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LSPERR¥%%~=~==0CTOBER 30 1968
THIS FILE IS A LIST OF POSSIBLE ERROR MFSSAGES UNDER THE
DARTNMOUTH VERSION OF LISP. ALL MESSAGES GIVEN BY LISP THAT
AGREE WITH THE "LISP 1.5 PROGRAMMERS MANUAL'" HAVE IDENTICAL
MEANING; HOWEVER» SCME ERRORS HAVE BEEN ADDED AND SOME HAVE
BEEN REMOVED.
ERROR Al: APPLIED FUNCTION CALLED ERRORe THIS IS AN
ERROR FORCED BRY THE PROGRAMMER BY THE EVALUATION OF
THE FUNCTION ERRORe ERROR 1S A FUNCTION OF ONE ARGU-
MENTe ON THE LINE AFTER THE ERROR TYPE THE EVALUATION
OF ERROR'S ARGUMENT ISPRINTEDe. ERROR 1S USEFUL AS A
DEBUGGING AID.

ERRCR A2: FUNCTION OBJECT HAS NOUO DEFINITION--APPLY.
APPLY HAS BEEN ASKED TO EVALUATE AN UNDEFINED FUNCTION.
AFTER THE ERROR TYPE THE FUNCTION THAT WAS UNDEFINED
IS5 PRINTEDe.

ERROR A4t SETQ GIVEN ON A NONEXISTENT PROGRAM VARIABLE.
THE NONEXISTENT VARIABLE IS PRINTED AFTER THE ERROR TYPE.
ERROR AS5: SET GIVEN ON A NONEXISTENT PROGRAM VARIABLE.
THE NONEXISTENT VARIABLE 18 PRINTED AFTER THE -ERROR TYPE.
ERROR asr G0 (OR GO%) REFERS TO AN UNALBELLED PQINTe.

THE UNLABELLED POINT IS PRINTED AFTER THE ERROR TYPE.

ERROR A8: EVAL ASKED TO EVALUATE AN UNBOUND VARIABLE.
THE VARIABLE THAT IS NOT DEFINED (BY LAMBDA» PROGs OR
CSET) IS PRINTEDe THIS ERROR OFTEN OCCURS WIEN THERE IS
A PARENTHESES MISCOUNT.

ERROR A9t FUNCTION OBJECT HAS NO DEFINITION=--EVAL. THE
UNDEFINED FUNCTION IS PRINTED. THIS ERROR OFTEN OCCURS WHEN
THERE 15 A& PARENTHESES MISCOUNT.

ERROR Al0:¢ PUTPROP'S FIRST ARCGUMENT IS NOT ATOMICe. THIS

- ERRO$TPFSO OCCUR WITH DEFPROP; CSET AND CSETQ

ERROR CHl: TOO MANY CHARACTERS~-PACKe PACK HAS BEEM CALLED
TO PACK MORE 81 CHARACTERS INTO BUFFO WITHOUT A CLEARBUFFe.

ERROR CH2: FLOATING POINT NUMBER OUT RANCE=--NUMOBe. IT IS
POSSIBLE ALSCG TO GET THIS ERROR ON DECIMAL INTEGERS OF
MORE THAN 12 CHARACTERS SINCE AT THIS POINT NUMBO CANNOT
HAVE DECIDED WHETHER OR NOT THE NUMBER IS FLOATING POINT.

ERROR CH4: BAD CHARACTER~--~NUMOB

ERRCR DSK: THERE HAS BEEN A DISK ERRQRe IF THIS ERROR
OCCURS DURING AN OPEN THEN READs ADVANCE AND ADVANCEx
BECOME UNDEFINED.

ERROR F2: PAIR®S FIRST ARGUMENT LIST IS TOO SHORTe THE
EXTRA ELEMENTS ARE PRINTED AFTER THE ERROR TYPEe. THIS
MOST OFTEN HAPPENS WHEN TOO MANY ARGUMENTS ARE GIVEN TO A
LAMBDA BOUND FUNCTION.



ERROR F3: PAIR'S SECOND ARGUMENT LIST IS TOO SHORT. THE
EXTRA ELEMENTS ARE PRINTED AFTER THE ERROR TYPEe. THIS
MOST OFTEN HAPPENS WHEN TOO FEW ARCUMENTS ARE GIVEN TO A
LAMBDA BOUND FUNCTION.

ERROR Gl: ARITHMETIC OVERFLOW OR DIVIDE CHECK. ON THE
GE 235 BOTH BIXED AND FLOATING POINT OPERATIONS CAN BE
TRAPPED.

ERROR G2: OUT OF PUSH~DOWN LISTe THIS HAPPENS WHEN RECURSIOV
15 TOO DEEPe IT OFTEN INDICATES INFINITE RECURSIONe.

ERROR €GC2¢ NOW WORDS COLLECTED--GARBAGE COLLECTERe THIS

MEANS THE EVALUATION OF PRESENT FUNCTIONS REQUIRE MORE
THAN THE MACHINE'S CAPACITY FOR LIST STRUCTURE. THE 235
HAS A VERY SMALL CAPACITY.

ERROR I13: ARGUMENT OF A NUMERIC FUNCTION IS NOT A NUMBERe

ERROR I4: ARGUMENT OF A FUNCTION EXPECTING A FIXED POINT
NUMBER IS A FLOATING POINT NUMBERe.

ERROR MEM: THERE HAS BEEN AN ATTEMPT TO MODIFY A CELL
THAT 1S NOT IN FREE-STORAGE OR FULL=WORD=-SPACEe. THIS MAY
HAPPEN IF THE USER TRYS TO MODIFY A PREDEFINED ATOM.

ERROR P2: ATOM HAS NO PRINT NAME-~-PRINle THIS HAPPENS
WAEN AN ATOM IS ATTEMPTED TO BE PRINTED WITHOUT A PNAME,
FIXNUM OR FLONUM ON ITS PROPERTY LISTe THIS MOST OFTEN
HAPPENS WHEN ONE TRYS TO PRINT CARS OR CDRS BEYOND THE
ATOMIC LEVELe

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

ERROR Ri$ FIRST OBJECT ON THE INPUT LIST IS ILLEGAL~--READ.
THIS MOST OFTEN HAPPENS WHEN THERE IS A MISPLACED <DOT»
OR <RIGHT PARENTHESIS>.

ERROR R2: CONTEXT ERROR WITH DOT NOTATION--READ.

ERROR R3: ILLEGAL CHARACTER--READ. THE INPUT OF BAD END
OF FILE. THIS IS CAUSED WHEN READ, ADVANCE OR ADVANCEx*
ATTEMPT TO READ BEYOND THE END OF A FILE.

ERROR R7¢ FILE NOT FOUND--OPENe AN ATTEMPT WAS MADE TO
OPEN A NONEXISTENT FILEe. IF OPEN IS UNSUCESSFUL THEN
READs ADVANCE AND ADVANCE* ARE UNDEFINEDe. -

ERROR TRA$: THIS ERROR OCCURS WHEN THE INTERPRETER DIS-
COVERS XTWs THIS PREVENTS THE USER FROM TRANSFERING TO
TO ILLEGAL LOCATIONS IN MEMORY.

-END
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