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10 

• 
• 
• 

$.14.37.41 JOB 
14.37.44 JOB 
14.37.44 .JOB 
14.37.52 JOB 
14.38.46 JOB 

S14e38.48 JOB 

• 

109 -- RICK -- BEG(NN(NG EXEC 
109 IEF244I RICK • .TAPE, 
109 IEF3€8t RICK • eTAPE 
109 IEF233A M Oct.TAPE .,RICK 
109 1EF280E K OCl,TAPE .RICK 
109 ENO EXECUTION • 

---- HASP-II JOB STATISTICS----

6 CARDS READ 

2.723 SYSOUT PRINT RECORDS 

0 SYSOUT PUNCH RECORDS 

6.50 SECONDS EXECUTION TIME 

H A S ? .J O B L O G 

INIT I CLASS B 
UNABLE TO A~LOCATE 
WAITING FOR DEVICES 
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• 

/'/RICK JOB COMP.VALENTE 164 l, MSGLEVEL=( 1 .1) • CLASS.:B 
***JOBPARM L= 10 
// EXEC PGM=TAPEOUMP 
//SYSPRINT 00 SYSOUT=A 
//TAPE OD OSN=TAPE .DI SF=OLD,. VOL=SER=T APE. LABEL=<• BLP). UN IT-=TAPE 
I'/ 
lEF2441 
IEF3881 
fEF2361 
IEF2371 
fEF2371 
IEF142I 
IEF285I 
IEF2851 
IEF280E 
IEF3731 
IEF374I 
IEF3751 
IEF376I 

RICK • 
RICK • 

.TAPE 
eTAPE 

UNABLE TO ALLOCATE 
WAITING FOR DEVICES 

ALLOC • FOR RICK 
623 ALLOCATED TO SYSPRINT 
OCl ALLOCATED TO TAPE 
- STEP WAS EXECUTED - COND CODE 0000 

TAPE 
VOL SER NOS= TAPE • 

K OCt,.TAPE .RICK 
STEP I' / START 
STEP/ / STOP 

JOB /RI CK / START 
JOB /RICK / STOP 

77021 e 1437 
77021 • 1438 CPU 
77021.1437 
77021 • 1438 CPU 

KEPT 

OMIN 06e50SEC MAIN 

OMI N 06 .sosec 

.JOB 109 

66K LCS OK 



.. 
• UNLABELED TAPE 

I 1 C******************* **** **** ********************************************LI S00010 
I 2 C* *LIS00020 

• l 3 
1 4 

C* LISP F2 *LIS00030 
C* INTERPRETER *LIS00040 

1 5 C* *LIS00050 
1 6 C* WRITTEN SY DAVID We BRAY ANO *LIS00060 

• 1 7 
1 8 

C* RICHARD o. VALENTE *L(S00070 
C* CLARKSON COLLEGE OF TECHNOLOGY *LI S00080 

1 9 C* *LIS00090 
1 1 0 C* *LISOOtOO 

• 1 1 1 
1 12 

C* THIS IS A MOOIF IEO VE'RS[ON OF LISP Fl ORIGINALY WRITTEN BY LISOOltO 
C* MATS NORDSTROM AND *LIS00120 

t 13 C* ERIK SANOEWALL *LIS00130 
1 14 C* DEPARTMENT OF CGMPUTER SCIENCE *LIS00140 

• 1 15 
l 16 

C* STUREGATAN 4 B LIS00150 
C* 752 23 UPPSALA SWEDEN *LIS00160 

l 17 C* *LIS00170 
l 18 C* VE~SION OATE FEBe le 1974 LIS00160 

• 1 19 
1 20 

C* *LISOOl90 
C***********************************************************************LIS00200 

I 21 DIMENSION LERR(3) LIS00210 
t 22 CC~MCN ANO INTEGER DECLARATIONS LIS00220 

• I 23 
l 24 

C---------------------------- LIS00230 
CCMMON IPe JP. IBRe IPPe JPP• ATENDA. LIS00240 

1 25 C NFREEP. NFREEBe LASTR• ARGe ARG2e ARG3e LIS00250 
1 26 C ARG4• MODEe ALISTe SUBROe SUBRle SUBR2e LIS00260 

0 
1 27 
1 28 

C SUBR3e A2e A8e A9e LAMBDA• LABEL. L.1500270 
C FUNARG. NILe EXPRe FEXPR. SUBR. FSUBRe LIS00280 

I 29 C T. SYS. ROPNTe PRTPNTe BSTACK(5Je LIS00290 
1 30 C OREG(24). APVAL LIS00300 

• 1 31 
1 32 

C CM MON /CONST/ NAT OM .NFREET .NSTACK eNATOMPe NUMAODeUNOEF,LUNJ Ne LIS00310 
C LUNUTelBIGelRANGE LIS00320 

t 33 COMMON /SYMBOL/ SPACEeLPAReRPAReCOMMA.DOT.LBRAC<.RBRACKelPROCe LIS00330 
t 34 C IPLUS • I MINUS• IFIG ( tO) eATENOe ALLSPeCC LIS0034-0 

• 1 35 
1 36 

COMMON/CARSTR/NILCAR(2t~CAR(19000) LIS00350 
COMMON/CDRSTR/NILCDR(2),COR(l9000) LIS00360 

1 37 COMMON./ATOMl/ PNAME(8192) LIS00370 
l 38 CCMMON/ATOM2/ PNAME1.PNAME2 LIS00380 

• 1 39 
l 40 

LOGICAL*! P~AME LIS00390 
COMMON /STKSTR/ STACK(950) LIS00400 

1 41 COMMON /INITCM/ ITYPAT(8) LIS00410 
l 42 INTEGER PNAMEI • PNAME2. SPACE, RPAR, COMMA• DOT. L!S00420 

• l 43 
1 44 

I ALLSPe RBRAO<e UNOEFe ATENOe ARG• ARG2e LISC0430 
I ARG3e ARG4e ALISTe SUBROe SU8Rl• SUBR2e LIS00440 

1 4-5 I SUBR3e A2e A8e A9. FUNARG, EXPR, LIS00450 
1 46 l FEXPR, SUBRe FSUBR, T. SYSe RDPNTe LIS00460 

~ 
1 47 
1 48 

I PRTPNT. ATENCAe BSTACKe DREG,. CCe APVALe LIS00470 
I ARGSAV. AR ITH LIS00480 

1 49 INTEGER PNAMEPePNA~EN L!S00490 
t 50 INTEGER*2 CAR,CDReSTACK.NlLCAR,NILCOR LISOOSOO 
2 1 CC~MCN ANO [NTEGER OECLARATICNS ENDED LI500510 
2 2 C-------·-------~----------------·--- LI S00520 
2 3 COOOO LOCAL DECLARATIONS LIS00530 
2 4 DIMENSICN ISIFF(8) LIS00540 
2 5 LOGICAL*! IPRJ(BO) LISOOSSO 
2 6 INTEGER GETeAODALeCONS LIS00560 
2 7 C THE )!ORO SIZE OF KAR.CAR ANO KDReCDR MUST MATCH L!S00570 
2 8 INTEGER*2 KAR(IO)e KOR(tO) LIS00580 



• 
• 
• 
., 
• 
• 
• 
• 

• 
• 
• 
• 

2 9 
2 10 
2 tl 
2 12 
2 13 
2 14 
2 15 
2 16 
2 17 
2 18 
2 19 
2 20 
2 21 
2 22 
2 23 
2 24 
2 25 
2 26 
2 27 
2 28 
2 29 
2 30 
2 31 
2 32 
2 33 
2 34 
2 35 
2 36 
2 37 
2 38 
2 39 
2 40 
2 41 
2 42 
2 43 
2 44 
2 45 
2 46 
2 4 7 
2 48 
2 49 
2 50 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
3 10 
3 1 1 
3 12 
3 13 
3 14 
3 15 
3 16 
3 17 
3 18 

C 

INTEGER IPN(2) 
EQUIVALENCE (IPN(lt,IPNt).(lPN(2),IPN2) 
EQUIVALENCE (KAR(l ).CAR{ 1)) 
EQUIVALENCE (KOR{l ),CDR(l)) 
EQUIVALENCE {NFREE,NFREET) 
EQUIVALENCE (l~ES.ARG) 

C-·------------------------------------------------------
COOOO INITIALIZATION 

LERR( 1 ).::2 
LERR(3)=9 
IGENF=O 

C 
C 

IPNl=O 
N0-=25 
DO .to I =l .24 

10 OREG(l)=O 
CALL IN IT ( 1 ) 
A4=A9+1 
A6=A9+2 

4 CALL FPUSH(l,500) 
ARG2=ALIST 
GOTO 1000 

C~@@@ ATTEMPTED RETURN FROM TOP-LEVEL LOOP 
500 WRITE (3,501) 
501 FCRMAT (36H DONT USE ( - YOU ARE NOT IN A BREAK) 

C 
COOOO RESTART OF INTERPRETER 

2 IP=O 

C 

JP=NST ACK+l 
GOTO 4 

COOOO RETURN IN BREAK AND FRCM TOP LEVEL LOOP 
997 JP=.JP+ 1 

COOOO RECURSIVE RETURN PROCECURE 
998 t=STACK (IP) 

IP=IP-1 
IF (IP) 990e999.999 

990 WRITE (3.991) 
991 FORMAT (24H FUNCTION POL IS EMPTY.?) 

GOTO 2 
999 GOTO (5C0e 1103• 3000, 3501, 4103, 1000, 4501, 

COOOO I= 1 2 3 4 5 6 7 * 2, 5101. 6101. 7710, 9710, 9741. 
COOOO I= 8 9 10 11 12 13 

* 9621. 9628. 9653, 9510. 9523. 9533, 
C I= 14 15 16 17 18 19 

* 9667. 9664, 9558. 9554, 9556. 
C I= 20 21 22 23 24 * 500) • I 
C c--------------- __________ , ________________________ _ 
C•••• RECURSIVE FUNCTION LOOP() 

1000 CALL APLSH{ARG2) 
100~ ARG2=STACK(JP) 

CALL FPUSH(2.1103) 
C 

INTEGER BLCCM(64l,CREATU/O/eLOADU,O/ 
EQUIVALENCE (BLCOM,IP) 

LIS00590 
LIS00600 
LIS00610 
LIS00620 
LIS00630 
LI S00640 
LIS00650 
LIS00660 
LI 500670 
LIS00680 
LI S00690 
LIS00700 
LI S00710 
LISC0720 
LIS00730 
L.1500740 
LIS00750 
LIS00760 
LIS00770 
LIS00780 
LIS00790 
LIS00800 
LIS00810 
LIS00820 
LIS00830 
LIS00840 
LISC0850 
LIS00860 
Lt 500870 
LIS00880 
LI S0-0890 
LIS00900 
L!S00910 
LIS00920 
LISCl0930 
LIS00940 
LIS00950 
LIS00960 
LIS00970 
LIS00980 
LI500990 
L.1501000 
LIS01010 
LIS01020 
LIS01030 
L1S01040 
LIS01050 
LIS01060 
LlSC1070 
LIS01080 
LIS01090 
LISOllOO 
LIS01110 
L!S01120 
LIS01130 
LIS01140 
LIS01150 
L!S01160 
LIS01170 
LI S01180 
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3 19 
3 20 
3 21 
3 22 
3 23 
3 24 
3 25 
3 26 
3 27 
3 28 
3 29 
3 30 
3 31 
3 32 
3 33 
3 34 
3 35 
3 36 
3 37 
3 38 
3 39 
3 40 
3 41 
3 42 
3 43 
3 44 
3 45 
3 46 
3 47 
3 48 
3 49 
3 50 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 
4 10 
4 11 
4 12 
4 13 
4 14 
4 15 
4 16 
4 1 7 
4 18 
4 19 
4 20 
4 21 
4 22 
4 23 
4 24 
4 25 
4 26 
4 27 
4 28 

C 
IF( LOAOUeEQ .o t GO TO 1020 
REWIND LOADU 
READ(LO#IDU) * BL COM .NILCAR ,CAR. N ILCOR,COR, PNAME.PNAMEI • PNAME2, STACK .NATOMP 
LOAOU=O 
GO TO 1090 

C 
1020 IF(CREATU.Ea.o, GO TO 1090 

REWIND CREATU 
WRITE(CREATU) * BLCCM,NILCAR.CAR,NILCDR.CDR,PNAME,PNAMEt.PNAME2,STACK,NATOMP 
CREATU=O 

1090 CONTINUE 
C 

GOTO (1100,1200,1300),MOOE 
C 
COOOO USE EVAL IN TOP LEVEL LOOP 

1100 IARG=IREAO(O) 
IF (OREG(24)J 1150,1150,1151 

1150 CALL IPRINT(IAAG) 
1151 CONT.INUE 

IF (IARG) 1101,4009,4009 
4009 ARG=IARG 

GOTO 4000 
COOOO IF IREAO RETURNS A NEGATIVE VALVE, IT WANTS US TO MAKE 
COOOO A RETU~N FRCM LOOP 

1101 IP=IP-1 
JP=JP+ 1 
GOTO 4000 

CiUiltil@ RETURN POSITION FROM EVAL. EVALQUOTE, AND APPLY SYS 
1103 IF (OREG(24)) 1104,1104.1001 
1104 CALL IP~INT(IRES) 

GOTO 1001 
C 
COOOO USE EVALQUOTE 

1200 IARG=IREAO(O) 

C 

IF (IARG) 1202,1201.1201 
1201 ARG3=1 ~EAO{ 0) 

IF (DREG(24)) 1152,1152,1153 
1152 CALL IP~INT(IARG) 

CALL IPRINT(ARG3) 
1153 CONTINUE 

ARG=IARG 
IF (ARG3) 1205,2000.2000 

1202 ARG3=IREAO(O) 
IF (DREG(24)) t154,1154,ll55 

1154 CALL IPRINT(IARG) 
CALL IPFINT(ARG3) 

l l 55 CONTINUE 
IF (ARG3) 1205, 1203., 1203 

1 2 0 3 I P= I P- 1 
JP=JP+l 
GOTO 2000 

1205 WRITE (3,1206) 
1206 FORMAT (21H BAO INPUT, TRY AGAIN) 

GOTO 1200 

COOOO USE APPLY 
1300 ARG=GET(SYS.EXPR) 

LIS0l190 
LIS01200 
LIS01210 
LIS01220 
LIS01230 
LIS01240 
LIS01250 
LIS01260 
LI S01270 
LIS01280 
LIS01290 
LIS01300 
LIS01310 
LIS01320 
LIS01330 
LIS01340 
LIS01350 
LIS0l 360 
LIS01370 
LIS01380 
LISOl 390 
LI S01400 
LIS01410 
LIS01420 
LIS01430 
L(S01440 
LIS01450 
LIS01460 
LIS01470 
LIS01480 
LIS01490 
LISOtSOO 
LIS01510 
LIS01520 
LIS01530 
LIS01540 
L1S01550 
LISOl 560 
L!S01570 
LIS01580 
LI S01590 
LIS01600 
LIS01610 
LIS01620 
LIS01630 
LIS01640 
LIS01650 
LIS01660 
LIS01670 
LIS01680 
LIS01690 
LIS01700 
LIS01710 
LI SOl 720 
L1S01730 
LISOl 740 
L!S01750 
LIS01760 
L!S01770 
LISOl 780 
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4 29 
4 30 
4 31 
4 32 
4 33 
4 34 
4 35 
4 36 
4 37 
4 38 
4 39 
4 40 
4 41 
4 42 
4 43 
4 44 
4 45 
4 46 
4 47 
4 48 
4 49 
4 50 
5 l 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 
5 9 
s to 
5 tl 
5 12 
5 13 
5 14 
5 15 
5 16 
5 17 
5 18 
5 19 
5 20 
5 21 
5 22 
5 23 
5 24 
5 25 
5 26 
5 27 
5 28 
5 29 
5 30 
5 31 
5 32 
5 33 
5 34 
5 35 
5 36 
5 37 
5 38 

IF(ARG) 1340.1340.1302 
1302 ARG3=NIL 

GOTO 3000 
1340 WRITE (3.1341) 
1341 FORMAT (38H MOOE= 3 BUT SYS UNDEF. TALK TO EVAL.) 

GOTO 1100 
C 
c------------------------------------------------------
c .••• RECURSI~E FUNCTION EVQT (SIMILAR TO EVALQUDTE) 

2000 IF (GET(ARG,FEXPR)) 2010.2010.2020 
2010 IF (ARG-SUBR) 3000.3000.2011 
2011 IF (ARG-FSUBR) 2020.2020.3000 
2020 ARG=CONS(ARG.ARG3) 

GOTO 4000 
C c----------------------------------------------------c •... RECURSIVE FUNCTION APPYL (SIMILAR TO APPLY) 

C 

3000 IF (ARG) 9000.998,3001 
3001 IF (ARG-NATCM) 3002.3002,3200 
3002 IF (CDR(ARG)) 3101.3110,3101 

COOOO EXPROS 
3101 L=GET(A~G.EXPR) 

IF {L) 3110, 3110• 3102 
3102 ARGSAV =ARG 

ARG=L 
GOTO 3001 

COOOO THAT TAKES US TO APPLY 
C 
COOOO SUBROS 

3110 IF (ARG-SUBR) 9001,9001.3130 
C 
COOOO ALIST DEFINED FUNCTIONS 

3130 CALL FPl;SH (3,3131) 
ARG4=A2 

COOOO A2 IS SUPPOSED TO BE AN INDICATION OF ERROR A2 
GOTO 7000 

COOOO THAT TAKES US TO CASSOC 
C@@@@ RETURN FROM CASSOC 
C3131 = 3000 
C 
COOOO LAMEDA EXPRESSIONS 

3200 IF (CAR(ARG)-LAMBDA) 3300,3201,3300 
3201 ICAR=KAR(CO~(ARG)) 

IF ( ICAR.LE.O) GO TO 3202 
ARG2=AOCAL(ICAR.ARG3,ARG2,J) 
IF (J.NE.OJ GO TO 9922 

3202 ARG=KAA(KOR(COR(ARG))) 
GOTO 4000 

COOOO THAT TAKES US TO EVAL 
C 
COOOO FUNARG EXPRESSICNS 

C 

3300 .IF (CAR(ARG)-FUNARG) 3400,3301,3400 
3301 ARG2=KAR(KOR(CDR(ARG))) 

ARG=KAR(COR(ARG)) 
GOTO 3000 

COOOO LABEL EXPRESSIONS 
3400 IF (CAR{ARG )-LABEL} 3500,3401.3500 
3401 K=COR(AJ;G) 

LI set 790 
LISOl800 
L!S01810 
LISOl 820 
LIS01830 
LIS01840 
LIS01850 
LI S01860 
LIS01870 
LIS01880 
L1S01890 
LIS01900 
L1S01910 
LISOl920 
LIS01930 
L1S01940 
L1S01950 
LIS01960 
LIS01970 
LISC1980 
LIS01990 
LIS02000 
LIS02010 
LIS02020 
L!S02030 
L!S02040 
LIS02050 
LIS02060 
LIS02070 
LIS02080 
LIS02090 
LIS02100 
LI S021t0 
LI S02120 
L1S02130 
LIS02140 
L1S02150 
LI S02160 
LIS02170 
LIS02180 
LIS02190 
LIS02200 
LIS02210 
LIS02220 
L!S02230 
L!S02240 
LIS02250 
LIS02260 
L!S02270 
L!S02280 
LIS02290 
LIS02300 
LI S02.310 
LIS02320 
LI S02330 
LI S02340 
L(S02350 
LIS02360 
LIS02370 
L!S02380 
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5 39 
5 40 
5 41 
5 42 
5 43 
5 44 
5 45 
5 46 
5 47 
5 48 
5 49 
5 50 
6 1 
6 2 
6 3 
6 4 
6 5 
6 6 
6 7 
6 8 
6 9 
6 l 0 
6 It 
6 12 
6 13 
6 14 
6 15 
6 16 
6 17 
6 18 
6 19 
6 20 
6 21 
6 22 
6 23 
6 24 
6 25 
6 26 
6 27 
6 28 
6 29 
6 30 
6 31 
6 32 
6 33 
6 34 
6 35 
6 36 
6 37 
6 38 
6 39 
6 40 
6 41 
6 42 
6 43 
6 44 
6 45 
6 46 
6 47 
6 48 

C 

L=CDR(K) 
ARG=CAR(L) 
ICAR=CAR(K) 
ARG2=CO~S(CONS(ICAR.ARG).ARG2J 
GOTO 3000 

COOOO OTHER EXPRESSIONS (TO BE EVALUATED) 
3500 CALL APUSH (ARG2) 

CALL APUSH( ARG3) 
CALL FPUSH (4.3501) 
GOTO 4000 

C@@@~ RETURN FROM EVAL 
3501 CALL APCP(ARG3) 

CALL APCP(ARG2) 
GOTO 3000 c-----------------------------------------------c ••.. RECURSIVE FUNCTION EVAL 

4000 IF (ARG-NATOM) 4001e400t.4090 
C 
COOOO ARG AN ATCM 

4001 IF (ARG) 9922 e91i8e 4002 
4002 I=GET(ARGeAPVALt 

IF (f) 7002e4003,4003 
4003 IRES=I 

GOTO 998 
COOOO 7002 = CASSOC(-.-.A8) 
C 

4090 IF (ARG-NFREE) 4100e4100.998 
COOOO ARG NOT AN ATCM 

4100 IF (CAR(ARG)-NATOM) 4108.4108.4101 
4101 IF (CAR(ARG)-NFREE) 460fl.4600.4500 
4108 ARGSAV = CAR(ARG) 

IF(KDR(CAR{ARG))) 4l02e4300.4102 
C 
COOOO EXPR IN CAR(ARG) 

4102 ICAR=CAR(ARG) 
L=GET(ICAReEXPR) 
IF (L) 4200.4200.4104 

4105 L=-L 
4104 CALL APLSH{ARG2) 

CALL APliSH(L) 
CALL FPUSH(S.4103) 
ARG=COR(ARG) 
GOTO 5000 

C2@@@ RETUAN FROM EVLIS 
4103 ARG3=IRES 

CALL APCP(ARG) 
CALL APCP{ ARG2) 
GOTO 30CO 

COOOO TAKES US TO CHO ICE OF APPLY OR MACH 
C 
COOOO FEXPR 

4200 ICAR=C>R{ARE) 
L=GET ( I CAR, FE XPR) 
IF {L) 4300e4300,420l 

4201 ICOR=COJ;(ARG) 
ARG3-=CONS {IC.OR ,CONS( AR G2, NIL)) 
ARG=L 
GOTO 3001 

C 

L{S02390 
LIS02400 
LIS024l0 
L!S02420 
L!S02430 
LIS02440 
LIS02450 
LIS02460 
LIS02470 
LIS02480 
LIS02490 
LIS02500 
LIS02510 
LIS02520 
LIS02530 
LIS02540 
L!S02550 
LIS02560 
LIS02570 
LIS02580 
LIS02590 
LIS02600 
LIS02610 
L!S02620 
LIS02630 
LIS026,\0 
LIS02650 
L(S02660 
LIS02670 
LIS02680 
LIS02690 
L!S02700 
LIS02710 
LIS02720 
L!S02730 
LIS02740 
LIS02750 
LIS02760 
LIS02770 
LIS02780 
LIS02790 
LIS02800 
LIS028l0 
LIS02820 
LIS02830 
LIS02840 
LIS02850 
LIS02860 
LISC2870 
LIS02880 
LISC2890 
LIS02900 
LIS 02910 
LIS02920 
LIS02930 
LIS02940 
L!S02950 
LIS02960 
L!S02970 
LIS02980 
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6 49 
6 50 
7 1 
7 2 
7 3 
7 4 
7 5 
7 6 
7 7 
7 8 
7 9 
7 10 
7 11 
7 12 
7 13 
7 14 
7 15 
7 16 
7 17 
7 18 
7 19 
7 20 
7 21 
7 22 
7 23 
7 24 
7 25 
7 26 
7 27 
7 28 
7 29 
7 30 
7 31 
7 32 
7 33 
7 34 
7 35 
7 36 
7 37 
7 38 
7 39 
7 40 
7 41 
7 42 
7 43 
7 44 
7 45 
7 46 
7 47 
7 48 
7 49 
7 50 
8 1 
8 2 
8 3 
8 4 
8 5 
8 6 
8 7 
s a 

COOOO SUBR. FSUBR 
4300 L=CAR(AAG) 

IF (L-SuBR) 4105.4105.4400 
4400 IF (L-FSUBR) 4401.4401.4500 
4401 ARG=CDR(ARG) 

GOTO 9591 
coooo 
COOOO FUNCTION OEF(NED ON A-LIST 

4500 ICDR=COR(ARG) 
CALL AFl.;SH(ICOR) 
CALL FPUSH(7.4501} 
ARG=CAR(ARG) 
ARG4=A9 
GOTO 7000 

Ca@@~ RETURN FROM CASSOC 
4501 CALL APCP(I) 

ARG=CONS( IRES• I) 
GOTO 4000 

coooo 
COOOO EVALUATE THE FUNCTION 

4600 L=CAR(AAG) 
GOTO 4104 

c---------------· ------- ~ ---------------------c .... RECURSIVE FUNCTION EVLIS 
5000 IF(ARG) 9933.998.5010 
5010 CALL APUSH(CONS(NIL.NILl) 

CALL APUSH (NIL) 
STACK(JP)=STACK(JP+l) 
CALL APUSH(ARG) 
CALL AP\JSH(ARG2) 

COOOO STACK(JP+3) = BEGINNING OF RESULT LIST FROM EVLIS 
COOOO STACK(JP+2) = END CF RESULT LIST 

5020 ARG=CAR(ARG) 
CALL FPUSH(9.5101) 
GOTO 4000 

C@@@@ RETURN FROM EVAL 
5101 I=STACK(JP+2) 

CAR( l)=IRES 
ARG=KOR(STACK(JP+l)) 
IF (ARG) 5299.5200.5110 

5110 ARG2=STACK(JP) 
ST A CK ( JP+ 1 ) = A RG 
COR(l)=CONS(NIL,NIL) 
STACK( JP+2) =COR( I) 
GOTO 5020 

5200 IRES=STACK(JP+3) 
K=STACK(JP♦2) 
CDR(K)=NlL 
JP=JP♦ 4 
GOTO 998 

529c; JP=JP+4 
GOTO 9933 

C c----------- ________________ ._,,_. _____________________ _ 
C•••• RECURSIVE FUNCTION EVCON 

6000 IF (ARG) 9933.998,6010 
6010 CALL APLSH(ARG2) 

CALL APliSH(ARG) 
6020 ICAR=CA~(ARG) 

IF (ICAReLT.O.ORelCAReGTaNFREE) GO TO 9933 

L!S02990 
LIS03000 
LIS03010 
LIS03020 
L!S03030 
LIS03040 
L!S03050 
LIS03060 
LIS03070 
LIS03080 
L!S03090 
LIS03100 
LIS03110 
LIS03120 
L!S03130 
LIS03140 
L!S03150 
LIS03160 
LIS03170 
LIS03180 
LIS03190 
LIS03200 
L.1503210 
L!S03220 
L!S03230 
LIS0324-0 
LISC3250 
LIS03260 
LISC3270 
LI S03280 
LIS03290 
LIS03300 
LIS03310 
L.1S03320 
LI 503330 
L!S03340 
LISC3350 
LI S03360 
L!S03370 
LIS03380 
L!S03390 
L1503400 
LIS03410 
LIS03420 
L!S03430 
LIS03440 
LIS03450 
LIS03460 
L 1503470 
LIS03480 
LI 5034,90 
LIS03500 
LI S03510 
LIS03520 
L!S03530 
LIS03540 
LIS03550 
LIS03560 
LIS03570 
LIS03580 



• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

8 9 
a to 
8 11 
8 12 
8 13 
8 14 
8 15 
8 16 
8 17 
8 18 
8 19 
8 20 
8 21 
8 22 
8 23 
8 24 
8 25 
8 26 
8 27 
8 28 
8 29 
8 30 
8 31 
8 32 
8 33 
8 34 
8 35 
8 36 
8 37 
8 38 
8 39 
8 40 
8 41 
8 42 
8 43 
8 44 
8 45 
8 46 
8 47 
8 48 
8 49 
8 50 
9 1 
9 2 
9 3 
9 4 
9 5 
9 6 
9 7 
9 8 
9 9 
9 10 
9 11 
9 12 
9 13 
9 14 
9 15 
9 16 
9 17 
9 18 

ARG=KAR ( ICA~) 
CALL FPLSH(t0.6101) 
GOTO 4000 

C@@@@ RETU~1' FROM EVAL 
6101 ARG2=STACK(JP+t) 

IF (IRES) 6200e6ll0.6200 
fllO ARG=KOR(STACK(JP)) 

IF (ARG) 9933e620l.6112 
6112 STACK(JP)=ARG 

GOTO 6020 
f200 ICAR=KOR(KAR(STACK(JP))) 

IF (ICA~.LT.o.oR.ICAR.GT.NFREE) GO TO 9933 
ARG=KAR([CAR) 
JP=JP+2 
GOTO 4000 

f20l JP=JP+2 
GOTO 998 

C c----------------------------------------------c •••• SEMI-RECURSIVE FUNCTION CASSoc. SASSOC 
C 0000 ARGUME1'TS IN ARG. ARG2 • ARG4 • ARG2 ANO ARG3 ARE NOT 
COOOO TO BE DESTROYED. 
cocoa CASSOC(-.-.-) = CDR(SASSOC(-.-.-,, 
COOOO ENTRY SASSOC 

701 0 l ASSOC=O 
GOTO 7020 

COOOO ENTRY CASSOC(-.-.A8) 
7002 APG4=A8 

COOOO ENTRY CASSOC 
700 0 I ASSOC= l 
7020 K=ARG2 
7030 IF (K) 9933.7700.7040 
7040 lCAR=CAN(K) 

IF {ICAR.LT.O. □R.ICAReGTeNFREE) GO TO 9933 
IF (ARG-KAR(tCAR)) 7050.7100.7050 

7050 K=COR(K) 
GOTO 7030 

COOOO OROINAR~ RETURN 
7100 IF (IASSOC) 7101.7101.7102 
7 1 0 1 I RE S=C A~ ( K ) 

GOTO q9a 
7102 IRES=KO~(CAR(K}) 

GOTO 998 
COOOC APPLY ERROR FUNCTION (THIRD ARGUMENT) 

7700 CALL APUSH(ARG2t 
CALL A PUSH( ARG3) 
CALL FPUSH(lt.7710) 
ARG3=CCNS(ARG.CONS{ARG2.NIL)) 
ARG=ARG4 
GOTO 3000 

C~2@~ RETURN FROM APPYL 
7710 CALL AP(P(ARG3J 

CALL APCP( ARG2) 
GOTO 998 

C 
c-------------------------~ ----------- -·--------c •... RECURSIVE FUNCTION MACH (LIKE APPYLa BUT FOR SUBRS 
COOOO AND FSUBROS) 
C 
COOOO 0~ ENTRY HERE. THE FIRST ARGUMENT TO MACH IS NEGATIVE 

LISC3590 
Ll503600 
LIS03610 
LISC3620 
LIS03630 
L[S03640 
LIS03650 
LIS03660 
L!S03670 
LIS03680 
L!S03690 
LI S03700 
LISC3710 
LIS0.3720 
LIS03730 
LIS03740 
LIS03750 
L1S03760 
LIS03770 
LIS03780 
LIS0-3790 
L1S03800 
LIS03810 
LIS03820 
LIS<l3830 
LIS03840 
L!S03850 
LIS03860 
LISC3870 
LIS03880 
L!S03890 
LIS03900 
LISC3910 
LIS03920 
LIS03930 
LIS03940 
LIS0.3950 
LIS03960 
LIS03970 
LIS03980 
LISC3990 
LIS04000 
LIS04010 
LIS04020 
LIS04030 
L1S04040 
LIS04050 
LIS04060 
LISC4070 
LIS04080 
LIS04090 
LIS04l00 
LI S<J4110 
LIS04120 
LIS04l30 
LIS04140 
LISC4l50 
LIS04160 
LISC4170 
LISC4180 



• 9 19 coooc AND SUPPOSED TO BE A SUBR LIS04190 
9 20 9000 L=-ARG LI S04200 
9 21 GOTO 9002 LIS04210 
9 22 coooo ANOTHER ENTRY, ARG POSITIVE LIS04220 

• 9 23 9001 L==ARG LIS04230 
9 24 9002 ARGSAV = L LIS04240 
9 25 IF {L-SUBR2) 9003,9003.9300 L!S04250 
9 26 9003 IF {L-SLBRt) 9005 • 9005 ,9200 LIS04260 

• 9 27 9005 IF(L-SUERO) 9006at9006119004 LIS04270 
9 28 C LIS04280 
9 29 coooo RETURN CHANNELS FOR TRUTH-VALUED FUNCTIONS LISOt\290 
9 30 9010 IRES=NIL LIS04300 
9 31 GOTO 9<;8 LIS04310 
9 32 9011 IRES=T LIS04320 
9 33 GOTO 998 LIS04330 
9 34 C LIS04340 
9 35 c••••••••••••••••••••••••••••~••••••••••••••••••••••• LIS04350 
g 36 coooo SUBROOS LISC4360 
9 37 90CE GO TO ( LIS04370 
9 38 * 9031, 9032. 9033, 9035. LIS04380 

• 9 39 C ADVAN BREAK EJECT FORCEGBC LIS04390 
9 40 * 903811 2. 9040, 9041, 9042, 9043. LIS04400 
9 41 C READ RESTART SILEN TALK TERPRI EXIT LISC4410 
9 42 * 920 11) • L LIS04420 

• 9 43 C LIS04430 
9 44 coooo SUBRlOS L 1S044.\0 
9 45 9004 IF (ARG3.LE.NATOM.OR.ARG3.GT.NFREE) GO TO 9922 LI S0.450 
9 46 ARG=CAR(ARG3) L!S04460 

• 9 47 IFLAG=O L(S04470 
9 48 IF (ARG.GT.NFREE) IFLAG:1 LIS04480 
9 49 L = L-SUBRO LI S04490 
9 50 GOTO ( LIS04500 

• 10 1 * 9101. 9102. 9103. 9104. 9105-. 9106. 9107, LIS04510 
10 2 C AODl ATOM CAR COR CAAR CAOR COAR LIS04520 
10 3 * 9108-. 9109, 911011 911111 9112 • 9113, 9114-. L!S04530 
10 4 C COOR CLEARS GENS INUNT NULL NUMBP OUTUN LIS04540 

• 10 5 * 911 s. 9116 • 9117-. 9118,91185, 9119, LIS04550 
1 0 6 C PACKL PRINl PRINT PRPOS RDPOS SETBI T LIS04560 
10 7 * 9120, 9121. 9122, 9123. 974011 9780, 9112. LIS<l4570 
10 8 C SUBl TESTB UNPACK ZEROP GOTO RETURN NOT LIS04580 

• 10 9 * 9034, 903711 L!S04590 
10 10 C MOOE OBLIST LISC4600 
10 11 * 9124-. 9125, LIS04610 
10 12 C CREATE LOAD LIS04620 

• 10 13 * 92011) • L L!S04630 
10 14 C LIS04640 
10 15 C LIS04650 
10 16 C9031 ADVANCE LIS04660 

• 10 17 9031 I RES= M ATOM {CC• 1 ) LI S04670 
10 18 CALL SHIFT(CC) LIS04680 
10 19 GO TO 998 LIS04690 
10 20 C LIS04700 

• 10 21 C9032 BREAK LISC4710 
10 22 9032 WRITE (3,9932) LIS04720 
lO 23 9932 FCRMAT (24H BREAK CALLEO BY PROGRAM ) LIS04730 
10 24 GOTO 1000 LIS04740 
10 25 C LISC4750 
10 26 C9033 EJECT L!S04760 
10 27 9033 WRITE {3.904s8) LISCt\770 
10 28 9098 FORMAT ( 1 Hl ) LI S04780 



• 10 29 IRES = -1 LISC4790 
10 30 GOTO <;98 LISC4800 
10 31 C LIS04810 
10 32 C9034 MODE LISC4820 

• 10 33 9034 IF ( IFLAG.LE.O) GO TO 9933 LISC4830 
10 34 K=MODE LISC4840 
10 35 MODE=.lRG-1\UMAOO LIS04850 
10 36 I RES = I< + l\UMADO LIS04860 

• 10 37 GOTO <;99 LIS04870 
10 38 C LIS04880 
10 39 C LIS04890 
10 40 C9035 FORCEGEC LISC4900 

• 10 41 9035 COR(NFREEP)=NIL LISC4910 
10 42 IDUM=CONS(NIL.NIL) LISC4920 
10 43 IRES=LIST~B(NFREEP)+NUMAOD L!S04930 
10 44 GCTO <;98 LIS(l4940 

• 10 45 C LISC4950 
10 46 C9037 OBLIST LISC4960 
10 47 9037 l=ARG LISC4970 
10 48 IDUM=CONS(l,NIL) LIS04980 

• 10 49 IRES=IDUM L!S04990 
1 0 50 90370 IF( 1-1\ATOMP) 90371,998.90371 LIS05000 
1 1 1 90371 I =I+ 1 LIS05010 
1 1 2 COR( ICUM)=CCNS( I .NIL) LIS05020 

• 11 3 IOUM=COR( IDUM) LIS05030 
11 4 GO TO 90370 LIS05040 
l 1 5 C LIS05050 
It 6 C9038 READ LIS05060 

·.:) 
1 1 7 9038 I RES= H~EAO( 0) LIS05070 
11 8 IF ( IRES) 9604,998,998 LISC5080 
11 9 9604 WRITE ( 3,9608) LIS05090 
l 1 10 9608 FCPMAT (16H { INPUT TO READ /6H BREAK • LIS05100 

• l 1 11 GOTO 1000 LIS05110 
I 1 12 C LIS05120 
1 1 13 C9040 SIL ENCE LIS05130 
1 1 l 4 9040 DREG(24)=T LIS05140 

• 11 15 IRES = -1 LIS05150 
11 16 GOTO <;98 LIS05160 
11 17 C L[S05170 
11 18 C<;041 TALK LIS05180 

• 1 1 19 9041 DREG{ 24 )=NIL LIS05190 
11 20 IRES = -1 LIS05200 
t l 21 GCTO 998 LIS05210 
11 22 C LIS05220 

• 1 1 23 cqo42 TERPRI LIS05230 
1 1 24 qc42 CALL PR I NAT ( - t • I OU M) L!S05240 
11 25 IRES = -1 LIS05250 
1 1 26 GCTO S98 L!S05260 
I 1 27 C L!S05270 
11 28 C9043 EXIT LISC5280 
11 29 9043 CALL EX IT LI SC5290 
1 1 30 C LISC5300 
1 1 31 C9101 AODl LIS053l0 
l 1 32 <HOl IRES = ARITH{t.ARG,NUMADD+t.ARGSAV) LISC5320 
1 1 33 GOTO «;98 LIS05330 
t 1 34 C LIS 05340 
11 35 C9102 ATOM L!S05350 
1 1 36 9102 IF (ARG) 9010,9601,9601 L{S05360 
11 37 9601 IF ( Af<G-NATOM) 9 0 1 1 • 90 1 1 • 91 13 LIS05370 
1 1 38 C LIS05380 
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• 

• 
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• 
• 
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11 39 
11 40 
11 41 
11 42 
11 43 
1 l 44 
11 45 
11 46 
11 47 
11 48 
11 49 
11 50 
12 1 
12 2 
12 3 
12 4 
12 5 
12 6 
12 7 
12 8 
12 9 
12 10 
t 2 t t 
t 2 12 
12 13 
12 14 
12 15 
12 16 
12 17 
12 18 
12 19 
12 20 
12 21 
12 22 
12 23 
12 24 
12 25 
12 26 
12 27 
12 28 
12 29 
12 30 
12 31 
12 32 
12 33 
12 34 
12 35 
12 36 
12 37 
12 38 
12 39 
12 40 
12 41 
12 42 
12 43 
12 44 
12 45 
12 46 
12 47 
12 48 

C9103 
9103 

91030 

C 

CAR 
IGO = 1 
IF (ARG.LE.NATOM.OR.ARGeGT.NFREE) 
IRES= CAR(ARG) 
GO TO (998, 9103. 9104) , [GO 

C9104 COR 
9104 IRES=CDR(ARG) 

GOTO 998 
C 
C1HO! CAAR 

9105 IGO = 2 
GO TO 91030 

C 
C9106 CAOR 

9106 IRES=COR(ARG) 
GO TO 9103 

C 
C9107 COAR 

9107 IGO = 3 
GO TO 91030 

C 
C9108 CDDR 

9108 IRES=CDR(ARG) 

C 
C9109 

9109 

9610 

GO TO 9104 

CLEARBIT 
IF (IFLAGeLEeO) GO TO 9933 
I=ARG-NUMAOO 
IF (I* (NO - I)) 961le9611,9610 
OREG( I>=NIL 
[RES=NIL 
GOTO 998 
WR l TE ( 3 , 96 12 ) I 

GO TO 9966 

9611 
9612 FORMAT (38H BIT ARRAY USED OUT OF BOUNOSe INDEX = 

GOTO 1000 
C 
C9110 

9110 
C 
91101 

91102 

9lf03 

91104 

GENSYM 
IF( .lGENF-99) 91101,91102,91101 

THIS IS THE INITIAL POINT FOR GENSYM 
I !\OS IF=O 
IGENF-=-99 
ISIF= INOSIF 
00 9 1 10 3 JEN I ND= 1 • 4 
JJ=ISIF-ISIF/10*10 
IS.lFF(JENINOJ:IFIG(J~+I) 
ISIF=ISIF./10 
DO 91104 JENIND=1•4 
I I 1=5-JEN IND 
CALL FUTCH(IPN2,ISIFF(Illl,JENINO) 

• 14t 

CALL M VC( .lPNl , • OOOO• •4• f PNt • PNAME (PNAMEP( ARG)) eMINO(PNAME2.4)) 
INOS IF= INDS IF+l 

C 

C 

IRES=MATOM(.lPNt.8) 
L ~CINTS HERE TO THE ATOM GENSYM 

GO TO 998 

C9ll1 INUNIT 
~111 IF (IFLAGeLEeO) GO TO 9933 

t<=LUNIN 
LUNI l\=ARG-NUMADO 

LISC5390 
LIS05400 
LISC5410 
LI 505420 
L(S05430 
L!S05440 
LIS05450 
L!S05460 
LIS05470 
L1S05480 
L!S05490 
LIS05500 
LIS05510 
LISC5520 
LIS05530 
L!S05540 
LIS05550 
LIS05560 
LIS05570 
LIS05580 
LIS05590 
LISC5600 
LIS05610 
LISC5620 
LISC5630 
L[S0564-0 
LIS05650 
LIS05660 
LISC5670 
LISC5680 
LISC5690 
L!S05700 
LIS05710 
L!S05720 
LIS05730 
L!S05740 
L[S05750 
L!S05760 
LIS05770 
L1S05780 
LI S05790 
LIS05800 
LIS05810 
L!S05820 
L!S05830 
L1S05840 
LIS05850 
L!S05860 
LIS05870 
LIS05880 
L[S05890 
LtSC5900 
LIS05910 
L!S05920 
L[S05930 
L!S05940 
L!S05950 
L!S05960 
L!S05970 
L!S05980 
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• 
• 
• 

12 49 
12 50 
13 1 
13 2 
13 3 
13 4 
13 5 
13 6 
13 7 
13 8 
13 9 
13 10 
t 3 11 
13 12 
1 3 13 
13 14 
13 15 
13 16 
13 17 
13 18 
13 19 
13 20 
13 21 
13 22 
13 23 
13 24 
13 25 
13 26 
13 27 
13 28 
13 29 
13 30 
13 31 
13 32 
13 33 
t 3 34 
13 35 
13 36 
13 37 
13 38 
13 39 
13 40 
13 41 
13 42 
13 43 
13 44 
13 45 
13 46 
13 47 
13 48 
13 49 
13 50 
14 l 
14 2 
l4 3 
14 4 
14 5 
14 6 
14 7 
14 8 

C 
C9112 

9112 
C 
C9113 

9113 
C 
C9114 

9114 

C 
C9115 

(_H 1 5 

91151 

91153 

91154 

91155 

91152 

9115c 

C 
C9116 

9l1E 

C 
C9117 

9117 

C9118 
9118 

91181 

91182 

91184 

C 

CALL ~HIFT(l23456) 
I RES:K +"UMAOO 

GOTO S98 

NULL AND NOT 
IF (ARG) 9010• 9011. 9010 

NUMBERP 
IF {ARG-NFREE) 9010.9010.9011 

OUTUNIT 
IF (IFLAG.LE.O) GO TO 9933 

K=LUNUT 
LUNUT-=ARG-NUMAOD 

IRES=K+"'UMAOD 
GOTO S98 

PACKL I ST 
IDUM=l 

1 su,i=o 
I=ARG 
I I I=O 

1 l=CAR ( U 
IF(NFREE-11) 91153.91154.91154 
ll=II-NUMADO 
ll=II-11/10*10 
I SUM= 10* I SUM♦ I I 

CALL SBYT(IFIG(ll+l).IPRI.tll) 
GO TO 911 !35 

CALL MVC( IPRI(IIl+I).PNAME(PNAMEP(IIJ).PNAME2) 
111=1 I I +PNA~E2 

IDUM=2 
I=COR( I) 

IF{I) 91151.91152.91151 
[ RE S==M ATOM ( IPR I • I I I } 

[F(ICUM-1) ~98.91156.998 
IRES=ISUM+NUMADD 
GO TO 998 

PRINl 
l=ARG 
CALL PR I NAT (4. I) 

IF(PRTP~T .GT. l)PRTPNT=PRTPNT-1 
GCTO <;98 

PRINT 
CALL IPfH NT ( ARG t 
GOTO c;,ge 

PRINTPOS 
IF (ARG) 91182.91181.91182 
IRES=PRTPNT ♦ NUMADD-1 
GC TC 998 
IF ( IFLAGaLEeO) GO TO 9933 
IF (ARG-NUMAOO) 9ll89.9ll89e91184 
PRTP~T=ARG-NUMAOD 
GO TO 998 

cc:;11es REAOPCS 
9lte5 IF (ARG) 91187e9ll86.91187 
91186 I RES=f:<DPNT+NUMADD-1 

LIS05990 
L 1S06000 
LtS06010 
LIS06020 

t:~~~g~g 
LI S06050 
L1S06060 
LIS06070 
LIS06080 
LISC6090 
LIS06l00 
LISC6110 
LIS06120 
L!S06130 
L!S06140 
Lt506150 
LISC6l60 
LI S06170 
LISC6180 
LI S06190 
LIS06200 
LIS06210 
LIS06220 
LIS06230 
L!S06240 
L!S06250 
LISC6260 
L[S06270 
LIS06280 
L1S06290 
LISC6300 
L(S06310 
LIS06320 
L(S06330 
L!S06340 
LISC"6350 
LISC6360 
LIS06370 
LISC6380 
L!S06390 
LIS06400 
LISC6410 
LIS06420 
L!S06430 
LIS06440 
L!S06450 
LISC64.60 
LISC6470 
LIS06480 
LIS06490 
LI S06500 
L (S06510 
L!S06520 
LI S06530 
LISC6540 
LISC6550 
LISC6560 
LIS06570 
LI SC6580 
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• 
• 

14 9 
14 10 
14 11 
14 12 
14 13 
14 14 
14 15 
14 16 
14 17 
14 18 
14 19 
14 20 
14 21 
14 22 
14 23 
14 24 
14 25 
14 26 
14 27 
14 28 
14 29 
14 30 
14 3 l 
14 32 
14 33 
14 34 
14 35 
14 36 
14 37 
14 38 
14 39 
14 40 
14 41 
14 42 
14 43 
14 44 
14 45 
14 4€ 
14 47 
14 48 
14 49 
14 50 
15 l 
15 2 
15 3 
15 4 
15 5 
15 6 
15 7 
15 8 
15 9 
15 10 
15 11 
15 12 
15 13 
15 14 
15 1 S 
15 16 
15 17 
15 18 

s 11e 1 

911€8 

1'-,1189 
96189 

C 
C9119 

9119 

9613 

C 

+ 

GO TO 998 
IF (IFLAG.LE.O) GO TC 9933 
IF (ARG-NUMADD) 91189.91189.91188 
ROPNT-=ARG-NUMAOD 
GO TO 998 
WRITE(3.96181'-,) 
FORM AT( 45H ARGUMENT FeR READPOS OR PRINTPOS LESS THAN 0 
/6H BREAK) 
GO TO 1000 

SETBIT 
IF ( IFLAG.LEeO) GO TO 9933 
l=ARG-NUMAOD 

IF(I.Ea.1oo)CALL SVC(15) 
IF (I*(NO-I}) 9611.9€11,9613 
DREG(I)=T 
IRES=NlL 
GOTO 998 

C9120 SUBl 
9120 IRES= ARITH(2.ARG.NUMAOD+l.ARGSAV) 

GOTO S98 
C 
C9121 

9121 

9614 

C 
C9122 

9122 
91220 

91223 

91225 

9122E 

C 

TESTBIT 
IF { IFLAG.LE.O) GO TO 9933 
I=ARG-NUMAOD 
IF (I*(ND-1)) 9611.9611.9614 
ARG=CREG(IJ 
GCTO 998 

UNPACK 
IF(NF~EE-ARG) 91225.91220.91220 

I I =t=NAMEP( ARG) 
JUf\=f:!1,A~E2-1 
I=MATC~{PNAME(II),1) 
IDUM=CONS (I.NIL) 
IRES=! OUM 
IF(JUNeLEe0) GO TO 998 
DO 91223 I=t.JUN 
COR(IOUM)=CONS{MATOM(PNAME(ll+I),1).NIL) 
I DUM=COR( I OUM) 
GC TO 9<..8 

II=ARG-NUMADO 
IRES=NIL 
IRES=CONS(NIL,IRES) 
I I I= I l 
ll=II/10 
III=III-lO*Il+NUMADD 
CAR { lf.;ES )=I II 
IF{II) 91226.998.91226 

C9124 CREATE 

C 

9124 IF(ARG.LEeNFREE) GO TO 9933 
CREATU=ARG-NUMADO 
GO TO gc;s 

C9125 LOAD 
9t2e IF(ARGeLE.NFREE) GC TO 9933 

LOAOlJ=~RG-1\UMAOO 
GO TO <;c;8 

LI SC6590 
LIS06600 
LIS066t 0 
LI S06620 
LI 506630 
L!S06640 
LIS06650 
LIS06660 
LIS06670 
LIS06680 
LtS06690 
L!S06700 
Ll506710 
LIS06720 
L!S06730 
L!S06740 
LISC6750 
L!S06760 
LIS06770 
LIS06780 
LIS06790 
LIS06800 
LIS06810 
LIS06820 
LIS 06830 
L!S06840 
LIS06850 
LIS06860 
LISC6870 
LIS06880 
L[S06890 
LIS06900 
LIS06910 
LISC6920 
L(S06930 
LISC6940 
LIS06950 
LISC6960 
LISC6970 
L!S06980 
LIS06990 
LIS07000 
LIS07010 
LIS07020 
L!S07030 
L{S07040 
L1507050 
LIS07060 
LISC7070 
LIS07080 
LIS07090 
LIS07100 
LIS07ll0 
L!S07120 
LIS07130 
LIS07140 
LIS07150 
LIS07160 
LIS07170 
LIS07180 



• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

15 19 
15 20 
15 21 
15 22 
15 23 
15 24 
t 5 25 
15 26 
15 27 
15 28 
15 29 
15 30 
15 31 
15 32 
15 33 
15 34 
15 35 
15 36 
15 37 
15 38 
15 39 
15 40 
15 41 
15 42 
15 43 
15 44 
l 5 45 
15 46 
15 47 
15 48 
15 49 
15 50 
16 1 
16 2 
16 3 
16 4 
16 5 
16 6 
16 7 
16 8 
16 9 
16 10 
16 11 
16 12 
16 13 
16 14 
16 15 
16 16 
16 17 
16 18 
16 19 
16 20 
16 21 
16 22 
16 23 
16 24 
16 25 
16 26 
16 27 
16 28 

C 
C9123 ZEF!OP 

9123 IF( ARG - NUMAOO) 9010.9011,9010 
C 
c •••••••••••••••••••••••••••• i •••••••••••••••••••••••• 
COOOO SUBR20S 

9200 IF {ARG3aLEaNATOMaOR.ARG3.GTaNFREEJ GO TD 9922 
ARG=CAR(ARG3) 

ICDR = CDR(ARG3) 
IF (ICORaLEaNATOM.OR.ICDReGTeNFREE) GO TO 9922 
ARG3= CAR ( ICOR) 

COOOO ~E USE ~RG3 FOR SECOND ARGUMENT OF THE GIVEN FUNCTION, 
COOOO BECAUSE THE SU8R2 SET NEEDS THE OLD ARG2 (= ALIST) 

L=L-SUBR1 
GOTO ( 

* 9201, 9202, 9201, 9219, 9220, 
C A2 AB A9 A4 A6 

* 9203, 92C4, 9205, 92C6, 9207, 9208, 9209, 
C CONS DIFFR EQ EQUML EVAL EVLIS GET 

* 9210, 9211. 9212, 9213. 9214, 9215. 9216. 
C GRE~T LESSP MEMBER NCONC PAIR QUOT RPLACA * 9217. 9218. 9221, 9660. 9680, 
C RPLACD SET MEMB APPEND OEFOUT 

C 
C9201 

9201 

92011 
92012 

98011 

C 
C9202 

9202 
C 
C9203 

9203 

C 

* 92011), L 

A2. A9 
L=LE f:cR( Lt 
IF (ARG-NFREE) 92011,92012,92012 

CALL EFFOR(t.ARG,&2) 
LL= A. RG-NUMAOD 
WRITE(3.98011) LL 

A8 

FCR~A~ (• UNDEFINED FUNCTION •,16/• RESTART•) 
GO TO 2 

CALL E~NOR(2,ARG.&2) 

CONS 
IRES=CONS(ARG,ARG3) 
GOTO 998 

C9204 DIFFEREN(CEJ 
9204 IRES= ARITH(2,ARG,ARG3,ARGSAV) 

GO TO 998 
C 
C9205 

9205 
C 
C9219 

9219 
C 
C9220 

9220 
C 
C9206 

920E 

coooo 
9E15 
9616 

EQ 
IF (A~G-ARG3) 9010.90lt.9010 

A4 
CALL EFROR(3.ARG,&1000) 

A6 
CALL EFFOR(4,ARG.&1000) 

EQUAL 
IPE= IP 
JPE=JP 
AUXILIARY RECURSIVE FUNCTION EQUALl 
IF (A~G-ARG3) 9616,9011.9616 
IF (APG-NFREE) 96161,9617,9617 

LIS07190 
LIS07200 
LIS07210 
L!S07220 
L[SO723O 
L!S07240 
LISC7250 
LISC7260 
LIS07270 
LIS07280 
LIS07290 
LISC7300 
LIS07310 
LIS07320 
LISO733O 
LIS07340 
LIS07350 
L!SO736O 
LISO737O 
LIS07380 
LIS07390 
LISC7400 
LISC7410 
LIS07420 
L!S07430 
L{SO744O 
LIS07450 
L!S07460 
LIS07470 
LISC7480 
L!S07490 
L1SO75O0 
Ll507510 
LIS07520 
L!SO753O 
LIS07540 
LIS07550 
LISC7560 
L(S07570 
LISO758O 
LISC7590 
LIS07600 
LIS07610 
L!S07620 
LIS07630 
LISO764O 
L!SO765O 
LIS07660 
LISO7670 
LIS-07680 
LISO769O 
LIS07700 
LIS07710 
LISO772O 
LIS07730 
LISC7740 
L!S07750 
LIS07760 
LIS07770 
L!S07780 



;r .. 
• 16 29 96161 IF ( ( ARG-t\ATO~ )* (NFREE+t-ARG)) 9617.9617.9619 LIS07790 

16 30 coooo EQUALITY FAILS LIS07800 
16 31 c;6t7 l RES=f\IL LISC7810 
16 32 IP-= I PE LIS07820 

• 16 33 JP=JPE LIS07830 
16 34 GCTC 998 LISC7840 
16 35 coooo ARG NCN-ATOMIC LIS07850 
16 36 9619 IF ((ARG3-NATOM)*(NFREE+l-ARG3)) 9617.9617,9620 LIS07860 

• 16 37 9620 [COR=CDR( ARG J L{S07870 
16 38 CALL APUSH ( I COR) LIS07880 
16 39 ARG=C AR ( ARG ) LIS07890 
16 40 ICOR=CDR(ARG3) LIS07900 ., 16 41 CALL APUSH(ICOR) LIS07910 
16 42 ARG3=CAR( ARG3) Ll507920 
16 43 CALL FPUSH( 1•"99621) LISC7930 
16 44 GOTO 9615 LIS07940 
16 45 C ililil a1 RETU~t,, FROM EQUAL! LIS07950 
16 46 9621 CALL APOP(ARG3) LIS07960 
16 47 CALL APOP(ARG) LIS07970 
16 48 GOTO S615 LIS07980 

• 16 49 C LIS07990 
16 50 C92C7 EVAL LIS08000 
17 1 9207 ARG2=ARG3 LIS08010 
17 2 GOTO 4000 LIS08020 

• 17 3 C LIS08030 
17 4 C9208 EVLIS LISC8040 
17 5 92oe ARG2=ARG3 LISC8050 
17 6 GOTO 5000 LIS08060 

• 17 7 C LIS08070 
17 8 C-9209 GET LtSC8080 
17 9 920«; IRES=GET("RG.ARG3) LISC8090 
17 10 IF(IRESeLTeO) IRES-=O LtS08100 

• 17 1 1 GOTO <198 LISC8110 
17 12 C LISC8120 
17 13 C921C GRE ATEJ. P LISC8130 
17 14 9210 IF (ARG-ARG3) 9010.9010.9011 LtSC814-O 

• 17 15 C LISC8150 
17 16 C9211 LESSP LISC8160 
17 17 9211 IF C J~G-ARG3) 9011,9010.9010 LISO817O 
17 18 C LISO818O 

• 17 19 C <;221 MEMB LIS0819O 
17 20 92.21 IRES:MEMB( ARG.ARG3) LISC8200 
17 21 GOTO c;ga LIS(8210 
17 22 C LISC8220 

• 17 23 C9212 MEMBER LISC8230 
17 24 9212 CALL APUSH(ARG) LI S08240 
17 25 CALL APUSH(ARG3) LISC8250 
17 26 9"52!:l IF( ARG3-NFREE) 9625119625.9933 LISC8260 

• 17 27 9"525 IF ( M,G3) 9626 • 9 626 • 9627 LISC8270 
17 28 9626 I RES=NIL LIS08280 
17 29 JP=JP+2 LI S08290 
17 30 GOTO 998 LISC8300 

• 17 31 9627 CALL FPUSt'(lS.9628) LIS08310 
17 32 ARG3=CAR(JIRG3) LISC8320 
17 33 GOTO 9206 LIS08330 
17 34 CiHiHUl RETUf.N FROM EQUAL LISC8340 
17 35 <;628 IF ( IRES J 9630.9629.9630 LISC8350 
17 36 9629 ARG3-=KOR(STACK( .IP)) L!S08360 
17 37 STACK(JP)=ARG3 LISC8370 
17 38 ARG-=STACJ<( JP+ 1) LISC8380 



.. 
17 39 GO TO 962!:1 L[SC8390 
17 40 9630 ARG=STACK( JP) LISC8400 
17 41 JP:::JP+2 LIS08410 
17 42 GOTC <i98 L[S08420 

• 17 43 C LISC8430 
17 44 C9213 NCONC LISC8440 
17 45 9213 IF (ARG) 9638,9638.9639 L!S08450 
17 46 9638 IRES=ARG3 LlSC8460 

• 17 47 GOTO S98 LISCB470 
17 48 9#539 l=ARG LISC8480 
17 49 9640 IF (CCR( I)) 9641 • 964 t. 9642 LIS08490 
17 50 9641 CDR( I J=ARG3 LIS08500 

• 18 1 GOTO S98 LISC8510 
18 2 9642 I=CDR(I) LIS08520 
18 3 GOTO 9640 LISC8530 
18 4 C LISC8540 

• 18 5 C9214 PAIR LISC8550 
18 6 9214 IRES=ADOAL(ARG.ARG3,NILeJ) LIS08560 
18 7 IF (J.NE.0) WRITE(3e92142) LIS08570 
18 8 92142 FORMAT ( • FUfl.CTION PAIR???? - UNEQUAL LIST LENGTHS•) LIS08580 

• 18 9 GOTO 998 LISC8590 
18 10 C LISC8600 
18 11 C<;2t5 QUOTIENT LISC8610 
18 12 921!: IRES = ARITH(4,ARG,ARG3.ARGSAV) LIS08620 

• 18 13 GC TC 998 LISC8630 
18 14 C LISC8640 
18 15 C921f RPLACA L!S08650 
18 16 9216 CAR( ,i1J.G):ARG3 LISC8660 

• 18 17 GOTO «;98 LISC8670 
18 18 C LISC8680 
18 19 C<;217 RPLACD LtSC8690 
18 20 9217 COR(AJ.G)=ARG3 LISC8700 

• 18 21 GOTO t;i98 LISC8710 
18 22 C LISC8720 
18 23 C9218 SET LISCl8730 
18 24 9218 ARG4=A4 LISC8740 

• 18 25 CALL FPUSH(t6.9653) LISC8750 
18 26 GOTO 7010 L1S08760 
18 27 Cil@@iJ RETURI\ FRCJM SASSOC LISC8770 
18 28 9653 COR(ARG)=ARG3 LISC8780 

• 18 29 IRES=ARG3 LISC8790 
18 30 GOTO S98 LISC8t300 
18 31 C9600 APPEND LISC8810 
18 32 9660 IF (ARG.EOeO)GO TO 9669 LISC8820 

• 18 33 IF (ARG.LE eNATCMeO~ eARG•GT eNFREE) GO TO 9933 LISC8830 
18 34 IF (ARG3.EQ.O) GO TO 9661 LISC8840 
18 35 IF(ARG3.LEel\ATCMeOR.ARG3.GT.NFREE) GO TO 9933 LIS08850 
18 36 9661 LASTR:::AJ;G3 LIS08860 
18 37 CALL FPl.SHC20,9667) LISC8870 
18 38 9662 ICAR= CAR(ARG) LISC8880 
18 39 CALL APl.SH( ICAR) LISC8890 
18 40 ARG = COR(ARG) LISC8900 
18 41 IF (ARG eLEeO) GO TC 9664 LISC8910 
18 42 CALL FPUSH(21,9664) LISC8920 
18 43 GO TO <;662 LISC8930 
18 44 "9664 CALL APCP(ARG) LIS08940 
18 45 LASTR = CCNS(ARG,LASTR) LISC8950 
18 46 GO TO 4i98 LISC8960 
18 47 9667 IRES= LASTR LISC:8970 
18 48 GO TO 998 LISC8980 
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18 49 
18 50 
19 1 
19 2 
19 3 
19 4 
19 5 
19 6 
19 7 
19 8 
19 9 
19 10 
19 11 
19 12 
19 13 
19 14 
19 15 
19 16 
19 17 
19 18 
19 19 
19 20 
19 21 
19 22 
19 23 
19 24 
19 25 
19 26 
19 27 
19 28 
19 29 
19 30 
19 31 
19 32 
19 33 
19 34 
19 35 
19 36 
19 37 
19 38 
19 39 
19 40 
19 41 
19 42 
19 43 
19 44 
19 45 
19 46 
19 47 
19 48 
19 49 
19 50 
20 1 
20 2 
20 3 
20 4 
20 5 
20 6 
20 7 
20 8 

9669 IRES=AR<:3 
GO TO 998 

LISC8990 
LlSC9000 

C LIS09010 
C968C DEFOUT LI S09020 

968C IF CARG.LE~NFREE) GO TO 9933 L(S09030 
LUNO:LUNVT L(S09040 
LUNUT=ARG-~UMADD LIS09050 

K=DREG ( 2) LI S09060 
DREG( 2 t=T LIS09070 

IRES= ARG3 L!S09080 
IF( I RES-NATOM) 9622, 9622e 9624 LI SC9090 

9622 l~ES:CONS(IRESeNIL) LIS09100 
9624 IF ( IRES) 9633e9633,9665 LISC9110 
9665 ICAR=C.A~{IRES) LIS09120 

~-=CCNS ( SUBR+5 • CCNS (CONS(CONS ( ICAR • CONS ( CAR (COR ( CDR ( ICAR) J) +O,NIL) }LI S09130 
* ,NIL),CCNS{C.AR{CIJR( ICAR) )-+O.NIL))) LISC9140 

9672 CALL IP~(NT(M) LIS09150 
9€32 IRES=CDR((RES) LISC9160 

GO TO 9624 LIS09170 
9633 LUN~T=LUNO LIS09180 

DREG{2)=K LIS09190 
GO TO 998 LIS09200 

C 
c .••...........••••......•.•••••••.••••.•••.•..••••..•..••.• 

LIS09210 
LIS09220 
L!S09230 
Lf:S09240 
LIS09250 
LIS09260 
LIS09270 
L!S09280 
LI S09290 
L!S09300 
LIS09310 
L!S09320 
L!S09330 
LISC9340 
LIS09350 
LtS09360 
LIS09370 
L!S09380 
LIS09390 
LISC9400 
LIS09410 
L!S09420 
LIS09430 
L!S09440 
LIS09450 
LISC9460 
LIS09470 
L!S09480 
L!S094-90 
L!S09500 
LIS09510 
LIS09520 
L!S09530 
LISC9540 
LIS09550 
LIS09560 
LI S09570 
LISC9580 

coooo 
9300 

C 
coooo 

9309 

C 

C 
C9301 

9301 

C 
(9302 

9302 
9303 
9308 

<;312 

9314 

931~ 

SUBR30S ANO NOSPREAD SUBROS 
IF (L-SLBR3) 9309,9309.9400 

SUBR30S 
ARG=CAR(ARG3) 
IF(ARG3eLEeNATCMeOReARG3.GT.NFREE) 
ICDR = CDR(ARG3) 
IF(ICDR.LE.NATCM.OR.ICCR.GT.NFREE) 
ARG2 = CAR ( ICOR) 
ICDR = CDR(ICOR) 
IF ( ICDR .LE• NA TOM. OR• ICDR .GT .NFREE) 
JRG3 = CAR(ICDR) 
L=L-SUB~2 
GOTO ( 

* 9301, 9302. 9305. 

* 
APPLY PUT SASSOC 
92011) • L 

APPLY 
l=ARG2 
ARG2=ARG3 
ARG3=1 
GOTO 3000 

PUT 
K=ARG 
IF (CCR(K)) 9308.9308.9312 
CDR(K)=CCNS(~RG3,CONS(ARG2,NIL)) 
GOTO 998 
K=COR(K) 
IF (C-R(K)-ARG3) 9315~9313.9315 
K-=COR{K) 
IF (K-NFREE) 9314,S314.9311 
CAR ( K )=ARG2 
GOTO 998 
K=COR(K) 

GO TO 9922 

GO TO 9922 

GO TO 9922 
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• 
• 
• 
• 

20 9 
20 10 
20 11 
20 12 
20 13 
20 14 
20 15 
20 16 
20 17 
20 18 
20 19 
20 20 
20 21 
20 22 
20 23 
20 24 
20 25 
20 26 
20 27 
20 28 
20 29 
20 30 
20 31 
20 32 
20 33 
20 34 
20 35 
20 36 
20 37 
20 38 
20 39 
20 40 
20 41 
20 42 
20 43 
20 44 
20 45 
20 46 
20 47 
20 48 
20 49 
20 50 
21 1 
21 2 
21 3 
21 4 
21 5 
21 6 
21 7 
21 8 
21 9 
21 10 
21 11 
2 1 12 
21 13 
21 14 
21 15 
21 16 
21 17 
21 18 

C 

9311 
9319 

IF (K-NFREE) 9303.9303.9311 
WRITE (3.9319) 
FCRMAT (23H PUT OUTSIDE ITS DOMAIN) 
GOTO 998 

c•nos SASSOC 
9 30 5 ARG4= ARG3 

GOTO 7010 
C 
c ............................ , .....•......•.•.....•.....••. 
COOOO NO-SPREAO SUBROS 
C 

<il400 L=L-SU8P3 
GOTO ( 

* 9402. 9410. 9420. 9430. 
C LIST PLUS PROGN TIMES * 920 11) • L 
C 
C<il402 LIST 

9402 I RE S=ARG3 
GCTO 998 

C 
C9410 

9410 

9411 
9413 
9412 

C 
C9420 

9420 
9421 
9423 

9425 

C 

PLUS 
J=l 
IRES= fliUMAOO 
IF (A~G3.LE.~ATC~.OReARG3.GTeNFREE) 
IF (ARG3) 9933,998.9412 
ICAR=CAR(ARG3) 
1qes = ARITH(J.IRES.ICAR.ARGSAV) 
ARG3=CDR(ARG3) 
GO TO 9413 

PROGN 
IF (~RG3) 9423,9423.9421 
IF (CCR(ARG3)) 9423,9423,9425 
IRES=CAR(ARG3) 
GOTO ~98 
ARG3=COR(ARG3) 
GOTO 9421 

C9430 TIMES 
9430 IRES= ~UMAOO+l 

J = 3 
GO TO 9411 

C 

GO TO 9933 

c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
coooo 
coooo 
coooo 
coooo 
coooo 
C 

C 

C 

C 

9591 

FSUBROS 
THIS IS A SEPARATE E~TRY POINT (ACCESSED DIRECTLY 
FROM EVAL). WE ASSUME THAT ARGUMENT LIST ANO A-LIST FO 
THE FSUBR ARE I~ ARG VIZ. ARG2. AND THAT THE ATOM INDE 
IS IN L. 

L=L-SUBR 
GOTO ( 

* 60 0 0 • 9 7 6 0 • 
CONO PROG 

* 9530. 9508. 
OR QUOTE 

* 920 11) • L 

9520. 9550, 9503, 9504, 9505, 
AND OE~IN OEFLI FUNCTION GO 
9509. 
SETC 

LISC9590 
LIS09600 
LIS09610 
LIS09620 
L!S09630 
LIS09640 
L!S09650 
LIS09660 
LIS09670 
LIS09680 
LISC9690 
LIS09700 
L!S09710 
LIS09720 
LIS09730 
LISQ9740 
LIS09750 
LISC9760 
LIS09770 
LIS09780 
LI S09790 
LISC9800 
LISC9810 
LIS09820 
LISC9830 
LIS09840 
LISC9850 
LI S09860 
LISC9870 
LISC9880 
LIS09890 
LIS09900 
LI S09910 
LISC9920 
L!S09930 
LIS09940 
LI S09950 
LIS09960 
LISC9970 
LISC9980 
LI S09990 
LISlOOOO 
LIS10010 
LIS10020 
LIS10030 
LIS10040 
LIS10050 
L!S10060 
LIS10070 
L!S10080 
LIS10090 
LIS10100 
LIS10110 
LIS10120 
LIS10130 
LIS10140 
LIS10150 
LIS10160 
LIS10170 
LIS10180 



• 21 19 cc;s50 DEFINE LIS10190 
21 20 9550 ARG3=EXPR LIS10200 
21 21 IF ( AR G eLE •"ATOM.OR• AR Ge GT• NF REE.) GO TO 9966 LIS10210 
21 22 ,.RG = CAR( ARG I LISI0220 

• 21 23 9551 LAST~= 0 LIS10230 
21 24 IF (AR G eLEe O) GO TO 9558 L!S10240 
21 25 CALL FPuSH(22,9558l L!S10250 
21 2f 9552 IF (APGeLEeNATCM.OReARG.GTeNFREE) GO TO 9922 LIS10260 
21 27 ICAR= CAR( ARG) L1S10270 
21 28 CALL APLSH( ICAR} LIS10280 
21 29 ARG = CCR( AFG) LI5l0290 
21 30 IF (ARG aLE .O) GO TO 9554 L1510300 ,, 21 31 CALL FPUSH(23,9554) L1S103l0 
21 32 GO TO 9552 LIS10320 
21 33 9554 CALL APCP( ARG) LIS10330 
21 34 IF {ARG,LEeNATO~.o~.ARG~GTeNFREE) GO TO 9922 LIS10340 
21 35 ICOR = COR( ARG) LIS10350 
21 36 IF ( ICDR.LE .NA TOM .OR• ICOR eGT • NFREE) GO TO 9922 LISl0360 
21 37 ARG2 = CAR(ICORJ L(S10370 
21 38 ARG = CAR( ARG) LIS10380 

• 21 39 CALL FPUSH(24,9556) LIS10390 
21 40 GO TO 9302 LIS10400 
21 41 9556 LASTR = CONS(IRES,LASTR) LIS10410 
21 42 GO TO 9ii8 L!S10420 

• 21 43 9558 IRES = LASTR L1S10430 
21 44 GO TO 9Ci8 LIS10440 
21 45 C Ll510450 
21 46 C9503 OEFLIST LIS10460 

• 21 47 9503 IF (ARGeLEeNATOM.OReARG~GTeNFREEt GO TO 9922 LISI0470 
21 48 ICDR = CDR(ARG) LIS10480 
21 49 ARG = CAR(ARG) LIS10490 
21 50 IF (ICC~.LE.NATCM.CRelCDReGTeNFREE) GO TO 9922 LIS10500 

• 22 1 ARG3 = CAR( ICOR} LIS10510 
22 2 GO TO 9551 Ll510520 
22 3 C LIS10530 
22 4 C9504 FUNCTION LIS10540 

• 22 5 9504 I CAR=CAR( ARG) LIS10550 
22 6 IRES=CONS(FUNARGeCONS(ICAReCONS(ARG2,NlL))) L(S10560 
22 7 GOTO <;98 LIS10570 
22 8 C LIS10580 

• 22 9 C9505 GO LIS10590 
22 10 9505 ARG=C.OR(ARG) L1S10600 
22 11 GOTO 9740 Ll510610 
22 12 C L!S10620 

• 22 13 C LIS10630 
22 14 C95C8 QUOTE LIS10640 
22 15 9508 IRES=CAR( ARG) LIS10650 
22 16 GOTC ~98 LIS10660 

• 22 17 C LIS10670 
22 18 C9509 SETQ LIS10680 
22 19 9509 (CAR=CAR(ARG) LIS10690 
22 20 CALL APliSH{ICAR) LIS10700 

• 22 21 CALL APUSH(ARG2) L1S10710 
22 22 ARG=KAR(COR(ARG)) LISI0720 
22 23 CALL FPUSH(17e9510) LIS10730 
22 24 GOTC 4000 LIS10740 
22 25 C@allil@ RETUf." FRCM EVAL L1510750 
22 26 9510 ARG3=IRES L1S10760 
22 27 CALL APOP(t,RG2) LIS10770 
22 28 CALL t,POP(ARG) LIS10780 



~p 

"' 
22 29 GOTC 9218 LIS10790 
22 30 C LIS10800 
22 31 C9520 ANO LIS10810 
22 32 9S20 IF (ARG) 9011,9011,9521 L!S10820 
22 33 9521 CALL APllSH(ARG) LIS10830 
22 34 CALL APUSH( ARG2 t LIS10840 
22 35 9522 ARG=t<AR(STACK(JP+t)) LIS10850 
22 36 CALL FPUSH(t8,9523) LIS10860 

• 22 37 GOTO 4000 LIS10870 
22 38 C@@@@ RETU~~ FROM EVAL LIS10880 
22 39 9523 IF ( IRES) 9528,9528. 9524 L1S10890 
22 40 9S24 K=KOP(STACK(JP+l )) LIS10900 

• 22 41 IF (K) 9528,9528,9525 L!S10910 
22 42 c;E2e JF=J P-+2 LIS10920 
22 43 GOTO 998 LISI0930 
22 44 9525 ARG2-=5TACI<( JP) LIS10940 

• 22 45 STACK(JP+l )=K LIS10950 
22 46 GOTO 9522 L!S10960 
22 47 C LIS10970 
22 48 C953C OR LIS10980 

• 22 49 9530 IF ( ARG) 9010,9010.9531 LISl0990 
22 50 9531 CALL APUSH( ARG) LIS11000 
23 1 CALL APlJSti(ARG2) LJS11010 
23 2 9532 ARG=KAR( STACK(JP+l)) LI S11020 

• 23 3 CALL FPUSt-'f 19,9533) LIS11030 
23 4 GCTO 4000 LIS11040 
23 5 Cil@il@ RETUF:N FRCM EVAL L1S11050 
23 6 9!:33 IF ( If.ES) 9534.9 534.9528 LIS11060 
23 7 9534 K=KOR(STACK(JP+l)) LIS11070 
23 8 IF (K) 9528,9528,9535 LIS11080 
23 9 9535 ARG2-=STACI<( JP) LIS11090 
23 10 STACK(JP+l)-=K LIS11100 

• 23 1 1 GCTO 9532 LISI I 110 
23 12 c ••••••••••••••• ~••••••••••••••••••••••••••••••••••• LIS11120 
23 13 c •••• PF<OG FE ~TURE LIS11130 
23 14 C LIS11140 

• 23 15 C974C GOTO LIS11150 
23 16 9740 IP=IPF LIS11160 
23 17 JP=JPP-5 LIS11170 
23 18 ARG2=STACK( JP) LIS11180 

• 23 19 ARG4=A6 LIS11190 
23 20 CALL FPUSH(t3,9741) LIS11200 
23 21 GOTO 7000 LIS11210 
23 22 Cei;@il RETU~~ FROM CASSOC LIS11220 

• 23 23 9741 STACK{JP+l)=IRES LISl1230 
23 24 ARG2=STACK( JP+2) LIS11240 
23 25 GOTO S768 LIS11250 
23 26 C L1S11260 

• 23 27 C9760 PROG L!S11270 . 23 28 9760 CALL APUSH(IPP+NUMAOD) LIS11280 
23 29 CALL APUS~{JPP+NUMAOO} LIS11290 
23 30 IPP=IP L!S11300 
23 31 JPP=JP+2 LIS11310 
23 32 ICAR=CAR(ARG) LIS11320 
23 33 ARG2=AOOAL( ICAR. NIL, ARG2 • J) LIS11330 
23 34 CALL APUSH(ARG2) LIS11340 
23 35 ICDR=COR(ARG) LIS11350 
23 36 CALL AP\JSH(ICDR) LIS11360 
23 37 coooo Pf<EPARE GO-LIST LIS11370 
23 38 L=COR(ARG) LIS11380 
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23 39 
23 40 
23 41 
23 42 
23 43 
23 44 
23 45 
23 46 
23 47 
23 48 
23 49 
23 50 
24 l 
24 2 
24 3 
24 4 
24 5 
24 6 
24 7 
24 8 
24 ~ 
24 10 
24 11 
24 12 
24 13 
24 14 
24 15 
24 16 
24 17 
24 18 
24 19 
24 20 
24 21 
24 22 
24 23 
24 24 
24 25 
24 26 
24 27 
24 28 
24 2c; 
24 30 
24 31 
24 32 
24 33 
24 34 
24 35 
24 36 
24 37 
24 38 
24 39 
24 40 
24 41 
24 42 
24 43 
24 44 
24 45 
24 46 
24 47 
24 48 

9762 
9763 
9764 
«;766 

'9767 
coooo 

9768 

9769 

C iii~ i 
9710 
9771 

C 

IRES=l\[L 
IF (L) 9763.9767.9763 
IF (C.R(L)-NATOM) 9764.9764.9766 
IRES=CONS(L.lRES) 
L=COA (L J 
GOTO <;762 
CALL AP\JSt-'( IRES) 

PROG LOCP (EVALUATE SUCCESSIVE S-EXPRESSIONS) 
ARG=KAR(STACK(JP+t)) 
IF (ARG-NATCM} 9771.9771.9769 
CALL FPUS~(12.9710) 
GOTO 4000 
RETUJ:N FRCM EVAL 
ARG2=STACK(JP+2) 
K=KOR(STACK(JP+l )) 
STACl<(JP+t)=K 
IF (K) 9768.9780.9768 

C9780 RETURN 

L(S11390 
LIS11400 
LIS11410 
LIS1l420 
LIS11430 
LIS11440 
LISl1450 
LIS11460 
LIS114-70 
LIS11480 
LIS11490 
LIS11500 
LIS1t510 
LIS11520 
LIS11530 
LISl1540 
L1Stl550 
LIStl560 
LIS11570 
LI SI 1580 
LIS11590 
LIS11600 
LISll610 
LIS11620 
LISllE30 
L.1S11640 
LIS11650 
LIS11660 
LIS1t670 
LI S11680 
LIS11690 
LIS11700 
LIS11710 
LISt1720 
LIS11730 
LIS11740 
LIS11750 
LIS11760 

«;780 IP=IPF 

9781 
~788 

JP=JPP-2 
CALL APOP(JPP) 
CALL APOP( IPP) 
JPP= JPP-NUM ADO 
[PP-= IPP-,.,.UMAOD 
IF (IP) 998.9781.998 
WRITE ( 3. 9788) 
FORMAT (20H RETURN OUTSIDE PROG/08H RESTART) 
GOTO 2 

c-----------------------~------------------c .... ERROR ~ESSAGES 
C 
C9922 

9922 
C 

INCO~RECT NUMBER OF ARGUMENTS 
CALL E~~OR(S.ARGSAV.&2) 

C9933 ARGUlltENT FORM IMPROPER 
9933 CALL EJ:ROR(6 •• RGSAV.&2) 

C 
C9966 

9966 
THE CAR OF AN ATOM HAS BEEN ATTEMPEO LIS11770 

CALL E~ROR(7 •• RGSAVe&2) LIS11780 
E"O L!S11790 
BLOCK CATA LISI 1800 
CC,itMQN /CONST/ NATCM.NFREET.NSTACKeNATOMPeNUMAOO.UNOEF.LUNIN. L!S11810 

C LU"UT.IBIG.IRANGE L[S11820 
COMMON ✓SYMBOL/ SPACE. LPAR .RPAR. COMMA.DOT .LBRACK .RBRACK. IPROC• LISI 1830 

C IPLUS • IMI NUS. tFI G (IO) .A TEND. ALL SP.CC LI S1184-0 
CCMMON/ATCM1/PNAME(8192) LIS11850 
CCMMON/ATOM2/ PNAME1.PNAME2 L1S11860 
LCGICAL•l F~AME L!S11870 
COMMON /INITCM/ ITYPAT(8) LIS11880 
tNTEGE~ PNAMEl. PNAME2. SPACE. RPAR• COMMA. DOT. LIS11890 

I ALLSP. RBRACK. UNDEF. ATEND. CC L!S11900 
DATA I1YPAT/l0.4t.65.68.72.82.92.93/ LIS11910 
LOGICAL*l PN1(252)/•NIL?AOVANCE?BREAK?EJECT?FORCEG8C?REAO?RESTART?LIS11920 

lSILENCE?TAL~?TERPRl?EXIT?AODl?ATOM?CAR?COR?CAAR?CADR?COAR?CDOR?CLELISll930-
2ARBIT?CENSYJl?INUNIT?NULL?NUMBERP?OUTUNIT?PACKLIST?PRIN1?PRINT?PRINLIS11940 
3TPOS?REAOPOS?SETBIT?SU8l?TESTBIT?UNPACK?ZEROP?GOTO?RETURN?NOT?MOOELIS11950 
4 ?OBLl ST?•/ LI S11960 

LOGICAL*! PN2{25l)/•CREATE?LOAO?A2?A8?A9?A47A67CONS?OIFFEREN?EQ?EOLIS11970 
1UAL?EVAL?EVLIS?GET?GREATERP?LESSP?MEMBER?NCONC?PAIR?QUOTIENT?RPLACLIS11980 
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24 49 
24 50 
25 l 
25 2 
25 3 
25 4 
25 5 
25 6 
25 7 
25 8 
25 9 
25 I 0 
25 11 
25 12 
25 13 
25 14 
25 15 
25 16 
25 17 
25 18 
25 19 
25 20 
25 21 
25 22 
25 23 
25 24 
25 25 
25 26 
25 27 
25 28 
25 29 
25 30 
25 31 
25 32 
25 33 
25 34 
25 35 
25 36 
25 37 
25 38 
25 39 
25 40 
25 41 
25 42 
25 43 
25 44 
25 45 
25 46 
25 47 
25 48 
25 49 
25 50 
26 1 
26 2 
26 3 
26 4 
26 5 
26 6 
26 7 
26 8 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

2A?RPLA CC?StT?MEMB?APPEND?DEFOUT ?APPL Y?PUT?SASSOC ?LI ST?PLUS?PROGN?TLI SI 1990 
3 I MES?C C "D?P~OG?ANO?OEF INE?DEFLI ST?FUNCTION?GO ?OR?QUOTE?SETQ?LAMBOALI SI 2000 
4?LABEL? •/ LI S12010 

LCG ICAL *1 Ft-.3 ( 42) / •FUNARG ?SYS?E XPR ?FEXPR?APVAL?SUBR?FSUBR?T??• / LI S12020 
EQUIVALENCE ( PNAME ( 1 J • PN l) • (PNAME( 2531 ,PN2 h ( PNAME( 504-) .PN3) LIS l 2030 

NATCM IS THE TOTAL NUMBER OF ATOMS ALLOWED 
NFREET IS THE TOTAL NUMBER OF FREE CELLS IN THE LIST SPACE 
NSTACK IS THE NUMBER OF STACK CELLS 
NATCMP IS THE NUMBER OF SYSTEM ATOMS -1 

IF THE SYSTEM ATOMS ARE CHANGED •T• MUST BE LAST AND THE 
STATEMENT " T-=FSUBR+lO " IN SUBROUTINE INIT MUST BE 
CHANGED TO POINT TO THE ATOM •T• 

LIS12040 
LIS12O5O 
LIS12060 
LIS12070 
LIS12O8O 
LIS12090 
LIS12100 
LIS1211O 

IRANGE IS THE LARGEST ABSOLUTE VALUE OF 
2**(N-2) - NFREET/2 -1 

AN INTEGER IT MUST BE L1S12120 

IBIG IS A LARGE NUMBER THAT FITS IN CAR OR COR IT MUST BE 
2** ( N- l l - l 0 

NUMAOO Ml:ST BE 2**(N-2) + NFREET/2 
-HERE N IS THE NUMBER OF BITS (N CAR.CDR.STACK 

LIS12130 
L1S12140 
LIS12150 
LIS12160 
LIS12170 
L1S12180 

DATA NATOM/500/.NFREET/19000/eNSTACK/9SO,.NATOMP/92✓.NUMAD0/19034/LIS12190 
OAT~ UNOEF/-6OOO/.LUNIN/1/.LUNUT/3/ LIS12200 
CATA IE IG/32750/, I ~ANGE/13733/ LIS12210 
DATA SPACE/• •/.LPAR/•(•/,RPAR/•)•/,COMMA/•.•,.ooT/•.•/· L{S12220 

C LBRACK/•< 1 /.RBRACK/ 1 >•/.IPROC/•X•/,IPLUS/•+•/.IMINUS/•-•,• L1S12230 
CIFIG/•o•.•1•,•2•.•3•.• .. ··•s•.•6•,•7•.•a•.•9•,.ATEN0/'? 1 /. LlS12240 
C ALLSP/ 1 •/.CC/• •/ LIS12250 

END LIS12260 
FUNCTIO" ME~B(leJJ) LIS12270 

CCMMON AND INTEGER DECLARATIONS LIS12280 
C----------------------- • - L!S12290 

CCMMON lP. JP• IBR. IPP. JPP. ATENDA. L!S12300 
C NFREEP. NFREES. LAST~. ARG. ARG2. ARG3• LlS1231O 
C ARG4, MOOE, ALIST. SUBRO• SUBRl• SUBR2e LIS12320 
C SUBR3. A2. A8. A9. LAMBDA, LABEL• LIS1233O 
C FUNARG. NIL. EXPR, FEXPR• SUBR, FSUBR• L!S12340 
C T. SYS• ROPNT, PRTPNT, BSTACK(5)• LIS12350 
C DREG( 24) L!S12360 

COMMON /CONST/ NATOM.NFREET.NSTACKeNATOMP.NUMADO.UNOEF,LUNIN.LUNUTLIS12370 
COMMON /SYMBOL/ SPACE.LPAR.RPAR.CCMMA,OOTeLBRACK,RBRACK.IPROC. LIS12380 

C IPLUS.IMINUS,IFIG(tO).ATEND.ALLSP LIS12390 
COMMON /CARSTfV NlLCAR(2l.CAR(tO) LIS12400 
CCMMON /CORSTR/ NILCOR(2) ,COR( 10) LI S1241O 
COMMON/ATOMl/ PNAME(4008) LIS12420 
CCMMON/ATOM2/ PNAMEt.PNAME2 L!S1243O 
LOGICAL*l P~A~E LIS12440 
CCMMON /STKSTR/ STACK(lO) LIS1245O 
INTEGE~ PNAMEl, PNAME2. SPACE. RPAR. COMMA• DOT. L1S12460 

I ALLSP• RBRAOC.. UNDEF. ATENO, ARG, ARG2. LIS12470 
I ARG3. ARG4. ALIST, SUBRO. SUBRl• SU8R2. LIS1248O 
I SUBR3, A2. AS. A9• FUNARG. EXPR, LIS12490 
I FEXPR, SUBR, FSUBR, T, SYS. ROPNT, LIS12500 
I PRTFNT. ATENCA, BSTACK, OREG LIS12510 

INTEGER*2 C~R .coR. STACK. NILCAR. NILCDR LI St 2520 
COMMON ANO INTEGER DECLARATIONS ENDED LIS1253O 
C----------------· __________ .....______ LI Sl2540 

J-:JJ LI S12550 
~ IF (J) 100,100, 10 LIS12560 

10 IF (1-CAR(J)) 20.100.20 LIS1257O 
2 0 J=CDR( J) LI S1258O 



• 26 9 GOTO 5 LIS12590 
26 10 100 MEMB=J L!S12600 
26 11 RETURN LIS12610 
26 12 EI\D LIS12620 

• 26 13 INTEGER FUNCTION ADD~L(IA,IV,E,ERROR) LIS12630 
26 14 COMMCN AND INTEGER DECLARATIONS LI S12640 
26 15 c-------------------------·- LIS12650 
26 16 CCMMON IP, JP, IBR, IPPe JPP. ATENOA, LIS12660 

• 26 17 C NFREEP, NFREEB, LASTR, ARG, ARG2• ARG3, L1Sl2670 
26 18 C ARG4e MOOEe ALIST, SUBROe SUBRI • SU8R2, LIS12680 
26 19 C SUBR.3 • A2, AS, A9, LAMBDA, LABEL, LIS12690 
26 20 C FUN~RG, NIL, EXPR, FEXPR, SUBR, FSUBR, L!S12700 

• 26 21 C T, SYS, ROPNT, PRTPNT, BSTACK(S), LIS12710 
26 22 C OREG( 24) L!S12720 
26 23 cc"'~c" /CCNST/ NATOM,NFREET,NSTACK,NATOMP,NUMAOO,UNOEF,LUNIN,LUNUTLIS12730 
26 24 CCMMON /SYMBOL/ SPACE,LPAR,RPAR,COMMA,OOT,LBRACK,RBRACK,IPROC, LIS12740 

• 26 25 C IPLUS,IMINUS,IFIG(lO),ATENO,ALLSP LIS12750 
26 26 COMMON /CARSTR/ NILCAR(2),CAR(l0) LIS12760 
26 27 COMMON /CORSTR/ NILCDR(2t.COR(10) L1S12770 
26 28 CC,,MON/ J\TCMl/ FNAME(4008) L1S12780 

• 26 29 COMMON I' ATOM2/ Pf-lAME1.PNAME2 L!S12790 
26 30 LOGICAL*l PNAME L1S12800 
26 31 CCMMON ✓STKSTR/ STACK{lO) LIS12810 
26 32 INTEGER PNAl'Et, FNAME2. SPACE, RPAR. COMMA• DOT. L{S12820 

• 26 33 I ALLSP, RBRAO<, UNOEF, ATENO, ARG. ARG2, L(S12830 
26 34 I ARG3, ARG4, ALIST. SUBRO, SUBRI • SUBR2, LIS12840 
26 35 1 SUBR3, A2. AS. A9, FUNARG, EXPR, LIS12850 
26 36 1 FEXPR • SUBR, FSUBR, T, svs. ROPNT, LIS12860 

• 26 37 I PRTFNT. ATENOA, BSTACK, DREG LIS12870 
26 38 INTEGER*2 CJR,COR,STACK~N[LCAR.NILCOR LIS12880 
26 39 CCMMON ANO INTEGER OECLARAT IONS ENDED L!S12890 
26 40 c--------------------------------- LIS12900 

0 26 41 I NTEGE Fl A,V,E.G,CCNS,EPROR LIS12910 
26 42 EQUIVALENCE (G,LASTR) Ll512920 
26 43 C SAVE L (ST IN G IN CASE BF GARBAGE LIS12930 
26 44 A=IA LIS12940 

• 26 45 V=I V L!S12950 
26 46 G~E LIS12960 
26 47 ERROR=O LIS12970 
26 48 IF (AaLE.NATOM.CR.A.GT.NFREETJ GO TO 30 LIS12980 

• 26 49 [F(V.ECeO) GO TC 20 LIS12990 
26 50 IF (V.LE.NATOM.OR.VaGT.NFREET) GO TO 30 LIS13000 
27 I GO TO 20 LISl3010 
27 2 9 I COR=C AR( V) LISl3020 

• 27 3 10 I CAS:C=C AF< (A) LISl3030 
27 • G=CONS(CONS(ICAR.ICOR),G) LIS13040 
27 5 V=CDR ( V .) LIS13050 
27 6 A=CDR(A) LIS13060 

• 27 7 20 IF <A .ec.o> GO TO 50 LISl3070 
27 8 IF( V.NE.O)GO TO 9 LIS13080 
27 9 ER~OR=-1 LIS13090 
27 10 ICOR=O L1S13100 

• 27 l 1 GO TO 10 LIS13110 
27 12 30 EPROR=-1 LIS13120 
27 13 •o ACCAL=G LISl3130 
27 14 RETURN LIS13140 

• 27 15 50 IF (V.NE.O) ERRCR= l LISl:3150 
27 16 GO TO 40 LIS13160 
27 17 ENO LIS13170 
27 18 INTEGER FUNCTION GET(J,1) LIS13180 



• 27 19 COMMCN ANO INTEGER DECLARATIONS LIS13190 
27 20 c------------------------- LIS13200 
27 21 COMMON IP. .JP, IBR. IPP, JPP, ATENOA, LIS13210 
27 22 C NFREEP, NFREEB, LASTR. ARG• ARG2, ARG3, LIS13220 

• 27 23 C AR64, MOOE, ALIST, SUBRO, SUBRl, SUBR2• LIS13230 
27 24 C SUBR3, A2. A8• A9, LAMBDA, LABEL. L.1S13240 
27 25 C FUNARG. f\llL, EXPR. FEXPR, SUBR. FSUBR, LISt3250 
27 26 C T, SYS, ROPNT, PRTPNT, BSTACK( 5) • LIS13260 

• 27 27 C DREG(24) LIS13270 
27 28 cc~~cN /CCNST/ NAT OM .NFREET ,NSTACK, NATOMP. NUMADO,UNOEF, LUNI N, LUNUTLI S1328O 
27 29 COMMON /SYMBOL/ SPACE,LPAR,RPAR,COMMA,OOT,LBRACK,RBRACK,IPROC, LIS13290 
27 30 C IPLUS • IM INUS • IFI G ( l O) ,A TEND, ALL SP LIS13300 

• 27 31 CCMMON ✓CARSTR/ NILCAR(2),CAR(t0) LIS13310 
27 32 CC~MON /CDRSTR/ NILCOR(2).CDR(10) LIS13320 
27 33 CCti!MON/ ~TOM 1/ Pl'\AME( 4008) LIS13330 
27 34 CCMMON/ ATCM2/' Pf\AMEl ,PNAME2 LIS13340 

• 27 35 LOGICAL*l Pf\AME LIS13350 
27 36 CCMMON ✓STKSTP/ ST ACK( 10) L[S13360 
27 37 INTEGEJ< PNA"El• PNAME2, SPACE. RPAR11 COMMA. DOT• L1S13370 
27 38 I ALLSP, RBRACK, UNDEF. ATENO, ARG. ARG2, LIS13380 

• 27 39 I ARG3, ARG4. ALIST. SUBRO. SUBRl• SUBR2• LIS13390 
27 40 I SUBR3, A2, AS, A9. FUNARG• EXPR, LIS13400 
27 41 [ FEXPR, SUBR, FSUBR. r. SYS, RDPNT, LIS13410 
27 42 I PRTPNT, ATENOA, BST ACK• OREG L.I S13420 

• 27 43 INTEGER*2 CAR,COR.STACKiNILCAR.NILCOR LIS1343O 
27 44 CCMMCN AND INTEGER OECLARATICNS ENDED L!S13440 
27 45 c---------------------- '------ L!S13450 
27 46 IF ( J) 60.60,4 LIS1346O 

• 27 47 4 IF (I.ECeFS\.'BR+8) GO TO 70 LIS1347O 
27 48 IF ( l .ea.FSUBR+9) GO TO 80 LIS1348O 
27 49 K=CDR(Jl LIS1349O 
27 50 6 IF (K-11-FREET) 8,8,40 L!S135O0 

• 28 1 8 IF (K) 40. 40, 10 LIS1351O 
28 2 10 IF (CAfHK)-1) 12.20.12 L[S13520 
28 3 12 K=COR(K) LISl.3530 
28 4 K=CDR( K) LIS13540 

• 28 5 GOTO 8 LIS13550 
28 6 20 K=CDR(K) LI S13560 
28 7 GET=CA'R(K) LIS13570 
28 8 RETURN LIS13580 

• 28 9 40 GET= -1 LI S13590 
28 10 RETURN LIS13600 
28 11 60 GET=J LIS13610 
28 12 RETURN LIS13620 

• 28 13 70 IF (J.LEeSUBR) GO TO 60 L(S13630 
28 14 GO TO 40 LIS1364O 
28 15 8C (F (JeLEeFSUBR,ANDeJeGTeSUBR) GO TO 60 Ll51365O 
28 16 GO TO 40 L{S1366O 

• 28 17 END LIS1367O 
28 18 St.;BROUTINE APUSH(J) LISl368O 
28 19 COMMCN AND I r,..TEGER OECLARATICNS LIS13690 
28 20 c------·--- -----------------. - LIS137OO 

• 28 21 COMMON IP• .JP• I BR, IPP • JPP, ATENOA, LISl371O 
28 22 C NFREEP. NFREEB, LASTRe ARG, ARG2, ARG3, LIS13720 
28 23 C ARG4, ,-ooe. ALIST. SUBRO, SUBRt. SUBR2, LIS13130 
28 24 C SUBR3 • A2• AB• A9e LAMBDA, LABEL, L!S13740 

• 28 25 C FUNARG. NIL, EXPR, FEXPR, SUBR. FSUBR, LIS13750 
28 26 C T, SYS. ROPNT, PRTPNT. BSTACK(5) • L[S13760 
28 27 C DREG(24) LIS13770 
28 28 CCMMON /CCI\ST/' NATOM,NFREETeNSTACK.NATOMP,NUMADDeUNOEF,LUNIN,LUNUTL!S13780 
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28 29 
28 30 
28 31 
28 32 
28 33 
28 34 
28 35 
28 36 
28 37 
28 38 
28 39 
28 40 
28 41 
28 42 
28 43 
28 44 
28 45 
28 46 
28 47 
28 48 
28 49 
28 50 
29 I 
29 2 
29 3 
29 4 
29 5 
29 6 
29 7 
29 8 
29 9 
29 10 
29 11 
29 12 
29 13 
29 14 
29 15 
29 16 
29 17 
29 18 
29 19 
29 20 
29 21 
29 22 
29 23 
29 24 
29 25 
29 26 
29 27 
29 28 
29 29 
29 30 
29 31 
29 32 
29 33 
29 34 
29 .35 
29 36 
29 37 
29 38 

COMMON .ISYMEOL/ SPACE.LIPAR.RPAR .COMMA .DOT .LBRACK .RBRACK11 .tPRoc. LI 513790 
C IPLUS11IMINLS11IFIG(l0)11ATEN011ALLSP LIS13800 

COMMON /CARSTR/ NILCARf2).CAR(l0) LIS13810 
COMMON /CORSTR, NILCDR(2).COR(l0) LISl3820 
CCM•ON/ATCMl/ FNAME(4008) LISl.3830 
CCMMON/~TOM2/ PhAME1.P~AME2 LIS138♦0 
LOGICAL•l PNA~E L1S13850 
CCMMON .ISTKSTR/ STACK{tO} LIS13860 
INTEGER PNAMEl, PNAME211 SPACE11 RPAR• COMMA• OOTe LIS13870 

I ALL SP. RBRACK • UNOEF • ATENO. ARG. ARG2• LI 513880 
I ARG3. ARG4• AL(ST. SUBRO. SUBRI• SUBR2, LIS13890 
I SUSR3, A211 A811 A9. FUNARG, EXPR• LIS13900 
I FEXPR11 SUBR. FSUBR, T, SYS• ROPNT. LIS13910 
I PRTFNT. ATENCA. BSTACK, OREG LIS13920 

INTEGER•2 CAR.COR.STACk.NILCAR.NILCDR LIS13930 
COMMON ANO l"'11EGER DECLARATIONS ENDED LIS13940 
C----------- ~----------~------- LIS13950 

JP=JP-1 L(S13960 
IF (IP-JP) 2.9.9 LIS13970 

2 STACK(JP)~J LIS13980 
RETURN LI S1-3990 

9 WRITE (~1199) JP LIS14000 
99 FC~MAT (29H ARGUMENTS POL IS FULLI JP= .14/ SH RESTART t LIS14010 

JP:JP+l .LIS14020 
STACK( IP)=8 LISl4030 
RETURt-. LI St 4040 
END LIS140SO 
SUBROUTINE FPUSH(I.J) LIS14060 

CC~MCN AND INTEGER OECLARATICNS LIS14070 
C------------------------ •• - LIS14080 

C(MJION IP, JP. um. IPP. JPP. ATENDA, LIS14090 
C NFREEP11 NFREEB, LASTR, ARG• ARG2, ARG3• Lt514100 
C ARG4. MODE, ALIST. SUBRO. SUBRt, SUBR2• LIS14110 
C SUBR3• A2, A8• A9• LAMBDA, LABEL. L1S14120 
C FUNARG, NIL, EXPR• FEXPR. SUBR11 FSUBR, LISt4130 
C T. SYS, ROPNT. PRTPNT• BSTACK(5), LIS14140 
C OREG(24) LIS1 ♦ 150 

COMMON /CONST/ NATOM11NFREET11NSTACK.NATOMP.NUMAOO.UNOEF,LUNtN,LUNUTLIS14160 
COMMON /SYMBOL/ SPACE.LPAR11RPAR,CCMMA.OOT.L8RACK11RBRACK,IPROC, LIS14170 

C IPLUS.IMINLS11IFIG(lOJ,ATEND11ALLSP LIS14180 
CCMMON ✓CARSTR/ NILCAR(2J.CAR{l0) L!S14190 
COMMON /CDRSTR/ NILCOR(2J.CDR{l0, LIS14200 
CCMMON/ATOM1/ FNAME{4008J LIS14210 
cc~~C~.IATOM2/ ~NAME1,PNAME2 L{S14220 
LOGICAL*l PNAME LIS14230 
CCMMON ✓STKSTR/ STACK(lO) L[S14240 
INTEGER PNA~El, PNAME2. SPACE. RPAR. COMMA, DOT. LIS142SO 

I ALLSP, RBRAO<, UNOEF. ATENO• ARG, ARG211 L!S14260 
I ARG3, ARG4• ALIST11 SU6RO• SUSRI, SU8R2, LIS14270 
I SUBR3, A2, A8• A911 FUNARG11 EXPR, LIS14280 
I FEXPR11 SUBR, FSUBR11 T. SYS• ROPNT, LIS14290 
I PRTFNT• ATENCA. BSTACK11 OREG LIS14300 

INTEGER*2 CAR.COR,STACK.NILCAR.NILCOR LIS14310 
COMMCN ANO INTEGER DECLARATIONS ENDED L!S14320 
C-----------------------+------ L(S14330 

IP=IP+ 1 LIS14340 
IF IIP-JP) 2119•9 LIS14350 

2 STACK( l~)=I L!S14360 
RETURN L(S14370 

c; "RITE (3,99) IP LIS14380 
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29 39 
29 40 
29 41 
29 42 
29 43 
29 44 
29 45 
29 46 
29 47 
29 48 
29 49 
29 50 
30 1 
30 2 
30 3 
30 4 
30 5 
30 6 
30 7 
30 8 
30 g 
30 10 
30 l 1 
30 12 
30 13 
30 14 
30 15 
30 16 
30 17 
30 18 
30 19 
30 20 
30 21 
30 22 
30 23 
30 24 
30 25 
30 26 
30 27 
30 28 
30 29 
30 30 
30 31 
30 32 
30 33 
30 34 
30 35 
30 36 
30 37 
30 38 
30 39 
30 40 
30 41 
30 42 
30 43 
30 44 
30 45 
30 46 
30 47 
30 48 

99 FORMAT (28H FUNCTION Poti. IS FULLf IP=• 14/ BH RESTART ) LIS14390 
IP=IP-1 L[S14400 
STACK(I~)=8 L!S14410 
RETURN LI St 4420 
END L!S14430 
SUBROUTINE APOP(J) L!S14440 

CCMMCN ANO INTEGER DECLARATIONS L!S14450 
C-------------·· ------------ LI S14460 

CCMMON IP, JP, IBR• lPP• JPPe ATENOA, LIS14470 
C NFREEP, NFREEB, LASTR, ARG• ARG2, ARG3, LIS14480 
C ARG4, te'!OOE, ALIST, SUBRO, SUBRl, SUBR2e L(S14490 
C SUBR3, A2, AB, A9, LAMBDA, LABEL, LIS14500 
C FUNARG, ~IL. EXPR, FEXPR, SUBR, FSUBR, LIS14510 
C T, SYS, ROPNT. PRTPNTa BSTACK(5), LIS14520 
C OREG(24) LIS14530 

CC~MON /CON5T/ NATOM,NFREET.NSTACK,NATOMP.NUMAOO,UNOEFeLUNIN.LUNUTLIS14540 
COMMON /SYMBOL/ SPACE,LPAR,RPAR,COMMA.DOT,LBRACK,RBRACKelPROC, LIS14550 

C IPLUS,IMINUS.IFIG(IO).ATENC,ALLSP L(S14560 
CCMMON /CARSTR/ NILCAR(2JaCAR(lO) LIS14570 
COMMON /CORSTR/ NILCOR(2).COR(IO) LIS14580 
CCf,'"Ot,,/ ATC Ml/ PNAME( 4008) LI SI 4590 
CCMMON/ATOM2/ FNAME1,P~AME2 LIS14600 
LOGICAL*l PNAME LIS14610 
CCMMON /STKSTR/ STACK(lO) LIS14620 
INTEGE~ PNA~El, PNAME2, SPACE, RPAR, COMMAe DOT, L!S14630 

I ALLSP, RERAO<, UNOEF, ATENO, ARGe ARG2, LIS14640 
I ARG3, ARG4, ALIST. SUBRO. SUBRl• SUBR2• L!S14650 
I SU8R3, A2, A8, A9, FUNARG, EXPR, LIS14660 
I FEXPRe SUBR. FSUBR, T, SYS, RDPNT, LIS14670 
I PRTFNT. ATENOA. BSTACK. DREG LIS14680 

INTEGER*2 CAR,CDR,STACK,NILCAR.NILCOR L1S14690 
COMMON ANO INlEGER DECLARATIONS ENDED LIS14700 
C---------------------------- LIS14710 

JP=JP+l LIS14720 
IF (JP-NSTACK) 2.2.9 LIS14730 

2 J=STACK(JP-lt LIS14740 
AETURN L!S14750 

~ WRITE (3,99) LISl4760 
99 FC~MAT (19H ARG POL IS EMPTY.?) LIS14770 

STACK( IF)=B L1S14780 
J:<ETURN LI 514790 
END LIS14800 
SUBROUTINE PRINAT(I,tATOM) LIS14810 

COMMCN ANO INTEGER DECLARATIONS LIS14820 
C--------------------------_..- LI SI 4830 

COMMON IP. JPa IBR. IPP, JPP, ATENDA. LIS14840 
C NFREEP, NFREEB, LASTRa ARG, ARG2. ARG3. LIS14850 
C ARG4, MOOE, ALIST, SUBRO. SUBRI, SUBR2. LIS14860 
C SUBR3, A2• A8• A9, LAMBDA. LABEL, LISl4870 
C FUNARG, NIL, EXPRa FEXPR, SUBR. FSUBR, LIS14880 
C T. SYS, ROPNT, PRTPNT. 8STACK(5), LIS14890 
C DREG( 24) LI SI 4900 

COMMON /CONST./ NAT CM ,NFREET • NST ACK• NAT OMP, NUM ADD, UNOEF • LUN IN, LUNUTL IS 14910 
COMMON /SYMBOL/ SPACE,LPAR,RPAR,COMMA,DOT,LBRACK,RBRACK, IPROC, LIS14920 

C I PLUS• IM INt.:S • IF l G (10) .A TEND, ALL SP LI S14930 
CCMMON /CARSTR/ NILCAR(2t.CAR(l0) LIS14940 
CCMMON /CORSTR/ NILCOR(2l,CDR(l0) LIS14950 
CCM~ON/ATOM1/ PNAME(4008) L!S14960 
CCMMON/~TOM2/ FNAME1,PNAME2 LIS14970 
LOGICAL*! F~AME LIS14980 
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30 49 
30 50 
31 1 
31 2 
31 3 
31 4 
31 5 
31 6 
31 7 
31 8 
31 9 
31 10 
31 11 
31 12 
31 13 
31 14 
31 15 
31 16 
31 17 
31 18 
31 19 
31 20 
31 21 
31 22 
31 23 
31 24 
31 25 
31 26 
31 27 
31 28 
31 29 
31 30 
31 31 
31 32 
31 33 
31 34 
31 35 
31 36 
31 37 
31 38 
31 39 
31 40 
31 41 
31 42 
31 43 
31 44 
31 45 
31 46 
31 47 
31 48 
31 49 
31 50 
32 1 
32 2 
32 3 
32 4 
32 5 
32 6 
32 7 
32 8 

CCMMON /STKSTR/ STACK(lO) 
INTEGER PNA~El. PNAMEZ. 

I ALLSP. RBRACK. 
I ARG3• ARG4. 
I SUBR3. A2. 
I FEXPR. SUBR. 
l PRTPNT. ATENOA. 

INTEGER PNA~EP.PNA.EN 

SPACE. 
UNOEF• 
ALI ST• 
AS. 
FSUBR. 
BSTACK. 

INTEGER*2 CAR.COR.STACK.NILCAReNILCDR 
CC~MCN ANO INTEGER DECLA~ATICNS ENDED 
C.. -----. ------------·-----~------

RPARe 
ATENO. 
SUBRO• 
A9. 
T. 
DREG 

COMMA• 
ARG. 
SUBRl• 
FUNARG. 
svs. 

C PRINAT PRINTS ONE ATCM OR ONE CHARACTER DEPEND.ING ON I 
C 1=1 PR INT ( 
C 1=2 FRINT) 
C 1=3 PRINT .ATOM) 
C 1=4 PRINT ATOM 
C IND = CHARACTERPOINTER TO OUTPUTBUFFER IBUFF 

DIMENSICN I8UFF(l8).IPOUM(l}•PRST(lO).ISIFF(8) 
DATA .IBUFF/18*• •/ 
INTEGER RPARIN.PRST 
EOUIVALE~CE (INO.PRTPNTI 
DATA IFJRST/0/ 
IF(I) f04,8C4,30 

30 IF(IFIRST-9) 40.50.40 
40 NPRST=O 

45 

IPARI~=O 
IFIRST=9 
ILAST=O 
I BUFF( l l=ALLSP 
IBUFF(2)=ALLSP 
00 45 J=t.10 
PRST(J)=O 

50 GO TO (l00.200,300.400),I 
C 
coooo 

100 
l O !: 
110 
120 
130 
140 

coooo 
200 
210 

( ) eA) A 
( 000000000000000000000000000000 
IF(ILAST-2) 120.1os.120 
IF(OREG(2)) 120,110,120 
CALL O~TSTR(IBUFF.IPARIN.INO) 
IF( NPRST) 140 .140. 130 
PRST(NPRST)=PRST(NPRST)+l 
CALL PCHAR(IBUFF.LPAR,INO) 
IPARI"=IPARIN+l 
GO TO 800 
) oooocoooooooooooooooooooooooooo 
IF(NP~Sl) 240.240.210 
PRST(NPRST)=PRST(NPRST)-1 
IF(PRST(NPRST)) 230.230,240 

230 NPRST=NFRST-1 
240 CALL PC~AR(IBUFF.RPAR.IND) 

IPARIN=IPARIN-1 
GO TO eco 

COOOO .ATOM) COOOOOOOOOOOOOOOOOOOOOOOOOO 
300 CALL FCt·AR(IBUFF.DOT.IND) 
320 IND=IND+l 

CALL PCHAR(IBUFF.SPACE.IND) 
325 RPARtN:l 

IPARIN=IPARIN-1 
IF(NPRST) 420.420,3250 

3250 PRST(NPRST)=PRST(NPRST)-1 
IF( PRST (NPRST)) 3275 •3275, 420 

DOT. 
ARG2. 
SUBR2• 
EXPR. 
RDPNT. 

LIS14990 
LIS15000 
L1S15010 
LIS15020 
LIS15030 
L(S15040 
LIS15050 
LIS15060 
LIS15070 
LIS15080 
LIS15090 
LIS15100 
LIS15110 
LIS15120 
L1S15130 
LIS15t•o 
LJS15150 
LIS15160 
LIS15170 
LIS15180 
L1S15190 
L!S15200 
LIS15210 
LISl5220 
LISl5230 
LIS152•0 
LIS15250 
LIS15260 
LIS15270 
L!S15280 
LIS15290 
LIS15300 
LIS15310 
L!S15320 
LIS15330 
L!S15340 
LIS15350 
L!S15360 
LIS15370 
L!S15380 
LIS15390 
LISl5400 
LIS15410 
l.1S15420 
LISl5430 
l.1515440 
l.1515450 
L!S15460 
LIS15470 
L[S15480 
LIS15490 
LI St 5500 
l.1515510 
LIS15520 
LIS15530 
LIS155♦0 
l.1S15550 
LIS15560 
l.1515570 
L1S15580 
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32 9 
32 to 
32 11 
32 12 
32 13 
32 14 
.32 15 
32 16 
32 17 
32 18 
32 19 
32 20 
32 21 
32 22 
32 23 
32 24 
32 25 
32 26 
32 27 
32 28 
32 29 
32 30 
32 31 
32 32 
32 33 
32 34 
32 35 
32 36 
32 37 
32 38 
32 39 
32 40 
32 41 
32 42 
32 43 
32 44 
32 45 
32 46 
32 47 
32 48 
32 49 
32 50 
33 l 
33 2 
33 3 
33 4 
33 5 
33 6 
33 7 
33 8 
33 9 
33 10 
33 11 
33 12 
33 13 
33 14 
33 15 
33 16 
33 17 
33 18 

3275 NPRST=~FRST-1 

coooo 
400 
410 

coooo 
420 
425 
430 

GO TO 420 
ATCM 00000000000000000000000000000 
IF(IN0-60) 420,410,410 
CALL OUTSTR{IBUFF,IPARIN.INO) 
TEST IF LA~BDA OR PROG 
IF(DREG(2)) 460,425,460 
IF(LAMeCA-IATOM) 440,430,440 
PRS~{NP~ST):PRST(NPRST)-t 
NPRST=NPRST+l 
PRST(NPPSTJ=l 
GO TO 460 

440 IF(SUBR+2-IATOM) 450,430,450 
PROG SHCULO BE SU8R+2• C • • coooo 

450 
455 

coooo 
460 

coooc 
465 

NOW TEST IF ATCM-LABEL IN PROG. 
IF(PR~T(NPRST)-1) 460.455,460 
CALL OUTSTR(IBUFF,IPARIN,INO) 
NOW TEST IF NUM. ATOM 
IF(NATCM-lATCM) 465.470,470 
NUM. ATCMOCOOOOOOOCOOOO~OOOOOOOO 
I ATO= I A TOM-NUMADO 
IF(IATO) 466.467,467 

466 CALL PCHAR{IBUFF,IMINUS.IND) 
(ATO=-IATC 
11\D=IND+t 

467 151=1 
DC 468 J=l,8 
JJ=IATC-IATC/10*10 
ISCFF(J)=IFIG(JJ+t) 
IATO=IAT0/10 
IF(IATC) 4675.468.4675 

4675 ISI-=ISI+l 
468 CONTINLE 

DO 469 J= 1 • IS I 
J 9: I S I -+ 1- J 
CALL PC~AR(IBUFF,ISIFF(J9).IND) 
tt,.0-=INO+l 

469 CONTINUE 
GO TO 4200 

COOOO NOT NUMe ATCM 0000000000000000000 
470 CONTINUE 

LOGICAL*l LIBUFF(l) 
EQUIVALENCE {IBUFF.LIBUFF) 
CALL MVC(LIBUFF(IND).PNAME(PNAMEP(IATOM))•PNAME2) 
l J\O=I NC+P"AME2 

COOOO ATCM READY. TEST IF RPARIN OR PROG-LABEL 
4200 CALL PCHAR(IBUFF.SPACE.INDJ 

I t,.O=l 1\0+1 
IF(RPARIN-1) 4300,4210.4300 

4210 CALL PCHAR(IBUFF.RPAR,INO} 
RPARIN=O 
GO TO 800 

COOOOO TEST IF LAtiBOA OR P~OGe IN THAT CASE NO NEW LINE. 
4300 IF(OREG{2)) 801,4310,801 
4310 IF(SUER+2-IATOM) 4320,8'01.4320 
4320 IF(LAWBOA-IATCM) 4325~801.4325 

COOOOO TEST IF NEW LINE AFTER ATOM-LABEL IN PROG 
4325 IF(PRST(NPRST)-1) 801.4350,801 
4350 CALL OllSTR([BUFF. IPARIN, IND) 

GO TO 801 

LIS15590 
LIS15600 
LIS15610 
L1S15620 
LIS15630 
LIS15640 
LIS15650 
LIS15660 
LIS15670 
LIS15680 
LIS15690 
LIS15700 
Ll515710 
LIS15720 
LIS15730 
LIS15740 
L[S15750 
LIS15760 
L!S15770 
LIS15780 
L!S15790 
LIS15800 
L!S15810 
L!S15820 
LIS15830 
LIS15840 
LIS15850 
LIS15860 
LIS15870 
LISl5880 
LIS15890 
LIS15900 
LIS15910 
LIS15920 
L!S15930 
L(S15940 
L!S15950 
LIS15960 
LIS15970 
LIS15980 
LIS15990 
LIS16000 
LIS16010 
L!S16020 
LIS16030 
LIS16040 
LIS16050 
LIS16060 
L!S16070 
LIS16080 
LIS16090 
LIS16100 
LIS16110 
LIS16120 
LISl6130 
LIS16140 
L1S16150 
Ll.516160 
L!S16170 
LISt6180 
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33 19 
33 20 
33 21 
33 22 
33 23 
33 24 
33 25 
33 26 
33 27 
33 28 
33 29 
33 30 
33 31 
33 32 
33 33 
33 34 
33 35 
33 36 
33 37 
33 38 
33 39 
33 40 
33 41 
33 42 
33 43 
33 44 
33 45 
33 46 
33 47 
33 48 
33 4g 
33 50 
34 1 
34 2 
34 3 
34 4 
34 5 
34 6 
34 7 
34 8 
34 9 
34 10 
34 11 
34 12 
34 13 
34 14 
34 15 
34 16 
34 17 
34 18 
34 19 
34 20 
34 21 
34 22 
34 23 
34 24 
34 25 
34 26 
34 27 
34 28 

800 INO=IND+l Lf 516190 
801 ILAST=I LIS16200 

IF(IND-60) e10.a10.acs LIS16210 
804 IFIRST=C LIS16220 
805 CALL OUTSTR(IBUFF,IPARIN,IND) L!S16230 
810 RETURN LIS16240 

END LIS16250 
SUBROUTINE CUTSTR(IBUFF,IBL.IND) LIS16260 

CCMMCN AND INTEGER DECLARATIONS LIS16270 C-------------------------1'-- LISl6280 
CCMMON IP• JP, IBR. IPP, JPP. ATENDA. LISt6290 

C NFREEP• NFREE6, LAS TR. ARG. ARG2• ARG3. L1S16300 
C ARG4. MODE. ALIST. SUBRO. SUBRl. SUBR2, LIS16310 
C SUBR3• A2, AS. A9• LAMBDA. LABEL, LIS16320 
C FUNARG. NIL• EXPR. FEXPR• SUBR. FSUBR. LIS16330 
C T• SYS. ROPNT. PRTPNTe BSTACK(5)• L!S16340 
C DREG(24) LIS16350 

CCMMON /CONST, NATOM,NFREET.NSTACK.NATOMP.NUMADD.UNOEF.LUNINeLUNUTLISl6360 
CCMMON /SYMBOL/ SPACE.LPAR,RPAR,COMMA.DOTeLSRACK.RBRACK.IPROC. L!S16370 

C IPLUS.IMINlS.IFIG(tO).ATEND.ALLSP LIS16380 
CCMMON ,lCARSTR/ NILCAR(2).CAR(10) LIS16390 
CCMMON /CORSTR/ NILCDR(2).COR(l0) LIS16400 
COMMON/ATOM!/ PNAME(40C8) L.1S16410 
COMMO,,_✓ ATOM2/ FNAMEt .PNA,,,E2 LI 516420 
LOGICAL*l PNAME LIS16430 
CCMMON /STKSTR/ STACK(tO) LIS16440 
INTEGEJ; PP..A~Et. FNA~E2• SPACE. RPAR. COMMA. DOT. LIS16450 

I ALLSP. RERAO<. UNOEF. ATENO, ARG. ARG2. L!S16460 
I ARG3. ARG4. ALtST. SUBRO. SUBRl• SUBR2. L!S16470 
I SUBR3. A2. AS. A9. FUNARG. EXPR, LIS16480 
I FEXPR. SUBR, FSUBR, T. SYS• ROPNT. LIS16490 
I PRTPNT• ATENCA, BSTACK. OREG L1S16500 

INTEGER*2 CAR.COR.STAC~~NILCAR.NILCDR LIS16510 
CCMMCN AND INTEGER DECLARATIONS ENDED LISl6520 c----------------------,;r,______ LIS16530 

OIMENSICN teUFF(18) LISl6MO 
DATA MAX/18/ LISl6550 

C TO ~AKE CUTPUT LINE OF MIN. LENGTH REMOVE ABOVE CARD ANO LfS16560 
C CHANGE FOLLotrlNG CARD TO EXECUTABLE LI S16570 
C MAX=IN0/4+1 LIS16580 

WRITE(LUNUT,100) (IBUFF(l),l=l•MAX) LIS16590 
00 l I=t. 18 L!S16600 

l IBUFF(I)=ALLSP LIS16610 
IF(DREG(2)) 3.2.3 LIS16620 

2 IND=2*IEL+1 LISl6630 
RETURN LIS 16640 

3 IND-=1 LtSl6650 
RETURN L!S16660 

100 FORMAT(lX.l8A4) L1S16670 
END LIS16680 
SUBROUTINE PCHAR(IEUFF.NPl.lNO) L!S16690 
DIMENSICN IEUFF(l8) LIS16700 
l=(IND-1)/4+1 LIS16710 
J=INO-(IN0-1)/4*4 LIS16720 
CALL PUTCH(IBUFF(I).NPt • .J) LIS16730 
RETURN LIS16740 
END LISl6750 
S~BROUTINE IPRINT(IJK) L1S16760 

CCMMCN ANO IJ\TEGER DECLARATIONS LISl6770 C-------------~----------r-- L!S16780 
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29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4<:J 
50 

t 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

CCMMON IP• 
C NFREEP. 
C ARG4, 
C SUBR3• 
C FUNARG• 
C T, 
C OREG(24) 

JP. 
NF REEB, 
t'OOE • 
A2, 
NIL• 
SYS. 

IBR, 
LASTR, 
ALIST, 
AS, 
EXPR. 
ROPNT. 

IPP, 
ARG, 
SUBR0, 
A9, 
FEXPR, 
PRTPNT. 

JPP, ATENOA, 
ARG2• ARG3, 
SUBRt • SUBR2 • 
LAMBDA, LABEL. 
SUBR. FSUBR, 
8STACK(5). 

COMMON /CONST/ NATOM,NFREET,NSTACK,NATOMP,NUMADO,UNDEF,LUNIN, 
C LUNUT.IBIG,IRANGE 

COMMON /SYMBOL/ SPACE,LPAR,RPAR.COMMA.OOT,LSRACK,RBRACK,IPROC• 
C IPLUS,IMINUS,IFIG(lO),ATENO.ALLSP 

COMMON /CARSTR/ NILCAR(2).CAR(l0) 
COMMON /CORSTR/ NILCOR(2).COR(10) 
CCM~O~/~TO~l/ Ft,,AME(40C8) 
CO~MON/ATOM2/ PNAME1.PNAME2 
LOGICAL•.t Pt-.AME 
CCMMON /STKST~/ STACK(tOJ 
INTEGE~ PNAMEt, PNAME2, SPACE, 

I ALLSP • RBRACK, UNDEF, 
I ARG3, ARG4, ALIST, 
I SUBP3. A2. AS • 
I FEXPR, SUBR • FSUBR, 
I PRTFNT, ATENCA, BSTACK, 

INTEGER*2 CAR,CDR,STACK.NILCAR.NILCOR 
CO~MCN ANO INTEGER DECLARATIONS ENDED 
c------------------------------c 
C 
C 
C 
C 
C 
C 
C 
C 

NO-RECLRS IVE PR INT 
lUP POINTS TO THE UPPER CELL 
IOCwN POINTS TO THE LOWER CELL 
I POINTS TO THE CELL 
USES THE IDEA OF GARBAGE-COL.Le• BUT 
SEARCHES ALONG CAR INSTEAD OF CDR 

FIRST TEST IF L (ST OR NOT 
IOUM=O 
I=IJK 
IF( I) 6 ,3 • 1 

1 IF(I-NATOM) 3,3,2 
2 IF(NFREET-1)3.4,4 
3 CALL PRINAT(4,1) 

CALL P~INAT(-1,lDU~) 
6 AETURN 
4 I VAL=I 

IUP= IBIG 
CALL P~INAT(l,IOUM) 

RPAR, 
ATENO. 
SUBRO. 
A9, 
r. 
OREG 

coooo DOWN SCAN 000000000000000000000000000000 
5 IF(COR(I)) 20.9,9 
9 IF(CAR(I)) 20,10,10 

10 CDR(l)=-COR(I)-1 

15 
16 
coooo 

17 

I DCWN=C-R( I) 
CAR( I)-= IUP 
IF(IOOWN-NATOM) 2s.1s.1s 
IF( ID0WN-NFREET) 16, 16 .. 25 
CALL P~INAT(l,IDUM) 
PRINT ( 0000000000 
IUP-=I 
I= [DOWN 
GC TO 5 

20 l=IUP 

COMMA, 
ARG, 
SUBRI • 
FUNARG, 
svs. 

DOT• 
ARG2, 
SUBR2• 
EXPR, 
ROPNT, 

LIS16790 
LlS16800 
LI 516810 
LfSl6820 
L(S16830 
LIS16840 
L(S16850 
LIS16860 
Ll516870 
L1S16880 
L(S16890 
LISl6900 
LIS169t0 
LISl6920 
LIS16930 
L!S16940 
LIS16950 
L!S16960 
LIS16970 
LIS16980 
LIS16990 
LIS17000 
LIS17010 
LIS17020 
L!S17030 
LIS17040 
LIS17050 
Ll517060 
LIS17070 
LIS17080 
LI St 7090 
LIS17100 
LlS17llO 
LIS17120 
LIS17130 
LIS171♦0 
LIS17150 
LIS17160 
LIS17170 
LIS17180 
LIS17190 
L!S17200 
LtS17210 
LIS17220 
LIS17230 
LIS17240 
LIS17250 
LISt7260 
LIS17270 
LIS17280 
LIS17290 
LIS17300 
LIS17310 
LIS17320 
LIS17330 
LISt7340 
LISl7350 
LIS17360 
LIS17370 
L!S17380 



• 35 39 GO TO 50 LIS17390 
35 40 2 5 CALL PJ;tNAT(4.lOOWN) LIS17400 
35 41 cooo PRINT ATOM (000000000 LIS17410 
35 42 GO TO 50 LIS17420 

• 35 43 C L.1517430 
35 44 coooo REWERSE SCAN 000000000000000000000000000 LIS17440 
35 45 C LIS17450 
35 46 SC IF( I- I e I G ) 55.95.55 LIS17460 

• 35 47 55 IF(COR(I)- IS IG ) 60.90.60 L[S17470 
35 48 6C IF(CAR{I)) 75 • 70. 70 LISI7480 
35 49 C 000 NC MAF<I< FOR SRAt-.CH-POINTOOO L!S17490 
35 50 70 IUP-=CARU) LIS17500 

• 36 1 CAR(I}=IDOWI\ LIS17510 
36 2 GO TO 80 L!S17520 
36 3 coooo MARK FCJ; BRANCH-POINT FOUND LIS17530 
36 4 75 ISL=I LIS17540 

• 36 5 I =COR( I) LIS17550 
36 6 COR( ISLl=IOCWN LIS17560 
36 7 CAR(ISL)=-CAR(ISL)-1 LIS17570 
36 8 I DC\t1N= I SL LISt7580 

• 36 g GO TO 50 LIS17590 
36 10 coooo TEST IF CDR(I)= LIST LIS17600 
36 1 1 coooc OBS. CDR( I) IS NEGATIVE HERE LIS17610 
36 12 80 IF(NATCtHCO~( 1)+1 )81 e85-.85 L!S17620 

• 36 13 81 IF(-1-CCR(I)-NFREET} 82,82.85 LIS17630 
36 14 coooo CDR(I) DOES POINT TO A LIST 000 LISI 7640 
36 15 82 I DO wN=- CDR ( I ) - 1 L1S17650 
36 16 COP( I)=IUP LIS17660 

:> 36 17 C.tlR(I)=-CAR(I)-1 LISI 76'70 
36 18 GO TO 17 LIS17680 
36 19 coooo CDR(2) DOES NOT POINT TO A LIST L!S17690 
36 20 85 CDR(I)=-COR{I)-1 LIS17700 

.) 
36 21 IF(CDR(I)) E7.8f:. 87 LIS177l0 
36 22 86 CALL PAINAT(2,IOUM) LIS17720 
36 23 coooo PRINT ) 000000 L!S17730 
36 24 GC TO 88 LIS17740 

• 36 25 87 I COR-=COJ;( I I LIS17750 
36 26 CALL PR IN AT (3 • I COR) L!S17760 
36 27 cccoo PAINT •"TOM) L!S17770 
36 28 88 IOO.iN= I L1S17780 

• 36 29 I=IUP L!S17790 
36 30 GO TO 50 L!S17800 
36 31 90 COR(I)=IDOWN LIS17810 
36 32 CAR(I}=-CAR(l)-1 L[S17820 

• 36 .33 95 I=IVAL L!S17830 
36 34 CALL P~INAT(-1,IDU~) LIS17840 
36 35 PRTPNT=l LIS17850 
36 36 RETURN LIS17860 

• 36 37 EI\D L!S17870 
36 38 SLBROUTINE INITURESTAt LIS17880 
36 39 CCMMCN AND INTEGER DECLARATIONS LIS17890 
36 40 c----------------------------- LIS17900 

• 36 41 CCMMON IP. JP, l BR. IPP. JPP • ATENDA. LISl7910 
36 42 C NFREEP, ~FREEB. LASTR. ARG, ARG2. ARG3• LIS17920 
36 43 C ARG4. MOOE• ALIST. SUBRO, SUBRt. SUBR2, L!S17930 
36 44 C SUBR3• A2, AB. A9. LAMBDA, LABEL. LIS17940 

• 36 45 C FUN.ARG. NIL. EXPRw FEXPR. SUBR, FSUBR. LIS17950 
36 46 C T. svs. RDPNT • PRTPNT. BSTACK( 5)• Ll517960 
36 47 C OREG(24), APVAL LIS17970 
36 48 COMMON .ICCNST/ NATOM.NFREET.NSTACK.NATOMP.NUMADD,UNOEF.LUNIN.LUNUTLIS17980 



• 36 49 COMMON ✓SYMEOL/ SPACE,LPAR,RPAR.CCMMA,OOT,LBRACK,RBRACK,(PROCe LIS17990 
36 50 C IPLUS,IMINUS,IFIG(lO),ATEND,ALLSP LIS18000 
37 1 COMMON /CARSTR/ NILCAR(2),CAR{10) L!S18010 
37 2 COMMON /CORSTR/ NILCOR(2),COR(IO) LIS18020 

• 37 3 CCMMO"/ ATOM I/ Ft,.;AME(4008) L!S18030 
37 4 COMMON/ ATOM2/ PNAME1,PNAME2 LIS18040 
37 5 LCGICAL*l PNA,-E,NE LIS18050 
37 6 CCMMON /STKSTR/ STACK(lO) LI S18060 

• 37 7 INTEGEP PNAMEl, PNAME2, SPACE, RPAR, COMMA, DOT, LIS18070 
37 a I ALLSP, RBRACK, UNOEF, ATENO, ARG. ARG2, LIS18080 
37 9 I ARG3, .ARG4, ALIST, SUBRO,. SUBRI, SUBR2, LIS18090 
37 1 0 I SUBJ.3 • A2e A8, A9, FUNARG, EXPR• LIS18100 

• 37 11 I FEXPR, SUBR. FSUBR, T, SYS, ROPNT, L1S18110 
37 12 I PRTPNT, ATENOA, BSTACK, DREG, APVAL LIS18120 
37 13 INTEGER PNA~EP,PNA~EN LIS18130 
37 14 INTEGE~*2 CAR,COReSTACK,NILCAR,NILCOR LIS18140 

• 37 15 COMMON ANO IN'TEGER DECLARATIONS ENDED LIS18150 
37 16 c------------------------------ LISl8160 
37 17 COMMON .II NI TCM/ I TYPAT (8) LIS18170 
37 18 INTEGER cc~s.~-TOM LIS18l80 

• 37 19 C LIS18190 
37 20 C** INIT GI \IES IN (TI AL-VALUES TO SYSTEM CONSTANTS LIS18200 
37 21 MAX= tdlTC!MP LIS18210 
37 22 NFREEB=I\ATO~+ l L!S18220 

• 37 23 NFREEP=NFREEB LIS18230 
37 24 IP=O LIS18240 
37 25 JP=NST ACK+l LIS18250 
37 26 IBR=O LIS18260 

• 37 27 IPP=IP LIS18270 
37 28 JPP=JP L!S18280 
37 29 Pf.TFNT=l LIS18290 
37 30 IF((RESTA) 21.2.2 LIS18300 

• 37 31 2 CONTINUE LIS18310 
37 32 ATENDA=SPACE L(S18320 
37 33 DO 25 I=l,4 LIS18330 
37 34 25 CALL PUTCH(-TENCA.ATENO.I) LIS18340 

• 37 35 21 SUBRO= I "TYPA T( l) LJS18350 
37 36 SUBRI= I TYPAT( 2) LIS18360 
37 37 SUBR2= I TY PAT( 3) LIS18370 
37 38 SUBR3=1 'TYPAT( 4) LIS18380 

• 37 39 SUBR = I TYPAT( 5) LIS18390 
37 40 FSUBR= ITYPAT(6} LIS18400 
37 41 A2=SUBR 1+1 LIS18410 
37 42 .A8=SU8R1+2 LIS18420 

• 37 43 A9=SUBR1+3 LIS18430 
37 44 L"MBOA=FSUBR+I L1S18440 
37 45 LABEL=FSUBR+2 LIS18450 
37 46 FUNARG=FSUBJH3 LIS18460 

• 37 47 SYS=FSUBR+4 LIS18470 
37 48 E XPR-=F SUBR +5 L.1S18480 
37 49 FEXPR=FSUBR+6 LIS18490 
37 50 APVAL : FSUER+7 LIS18500 

• 38 1 T-=FSUBR+lO LtS18510 
38 2 ARG=O L!S18520 
38 3 ARG2=0 L1S18530 
38 • ARG3=0 L!S18540 

• 38 5 ARG4=0 L(S18550 
38 6 00 27 J=t.2 LIS18560 
38 7 CAR( J-2 )=O L!S18570 
38 8 27 COR(J-2):0 LIS18580 
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38 9 
38 l 0 
38 11 
38 12 
38 13 
38 14 
38 15 
38 16 
38 17 
38 18 
38 19 
38 20 
38 21 
.38 22 
38 23 
38 24 
38 25 
38 26 
38 27 
38 28 
38 29 
38 30 
38 31 
38 32 
38 33 
38 34 
38 35 
38 36 
38 37 
38 38 
38 39 
38 40 
38 41 
38 42 
38 43 
38 44 
38 45 
38 46 
38 47 
38 48 
38 49 
38 50 
39 1 
39 2 
39 3 
39 4 
39 5 
39 6 
39 7 
39 8 
39 9 
39 10 
39 11 
39 12 
39 13 
39 14 
39 15 
39 16 
39 17 
39 18 

NILCAR(2)=-1 LIS18590 
J=O LIS18600 
~AX=MAX+l LIS18610 

28 DO 30 I=l,MAX LIS18620 
CDR(I)=O LtS18630 

29 J=J+l LIS18640 
IF(NE(PNAME(J),•?•))GO TO 29 LIS18650 

30 CAR(Il= -(J+l) L!S18660 
MAX=MAX+l LIS18670 
DO 32 t=MAX,NFREET LIS18680 

32 CAR( U=C LIS18690 
LASTR=O LIS18700 
N IL=O LI S18710 
CALL MAKFRE LIS18720 
tDUM=RATOM(-1) L(S18730 
CALL SHIFT(123456) LIS18740 
CALL JITCM(SPACE,-3) LIS18750 
COR(T J=CONS (APVAL, CONS (T •NIL)) LI S18760 
ALIST=CCNS(CONS(NIL,NILt,NIL) LIS18770 
MOOE=2 LI Sl 8780 
RETURf\ LI S18790 
END LIS18800 
SUBROUTINE MAKFRE LIS18810 

COMMON AND INTEGER DECLARATIONS LIS18820 
C---------------------- LIS18830 CCMMON IP,. JP, IBR, (PP, JPP, ATENDA. LIS18840 

C NFREEP, NF REEB• LAS TR. ARG, ARG2, ARG3e LIS18850 
C ARG4, MOOE, ALIST, SUBRO, SUBRl, SUBR2,. L!S18860 
C SUBR3. A2, A8, A9,. LAMBDA, LABEL, LIS18870 
C FUNARG, NIL. EXPR, FEXPR, SUBR. FSUBR, LIS18880 
C T, SYS, ROPNT, PRTPNT. BSTACK(S), L(S18890 
C OREG( 24) L[S18900 

COMMON /CONST/ NATOM,NFREET,NSTACK,NATOMP,NUMADD,UNOEF,LUNIN,LUNUTL1S18910 
CCMMON /SYMSOL/ SPACE,L1"AR,RPAR,COMMA,OOT,LBRAC<,RBRACK,(PROC, L(S18920 

C IPLUS,.IMINUS,IFIG(lO),.ATENO,ALLSP LIS18930 
CCMMON /CARSTR/ NILCAR(2t,CAR(l0) LIS18940 
CCMMON /CDRSTR, NILCOR(2),COR(10) LIS18950 
COMMON/ATO#l/ FNAME(4008) LIS18960 
cc~~ON/ATCM2/ FNAME1.PNA~E2 L!S18970 
LOGICAL*l FNAME L1S18980 
CC~MON /STKSTR/ STACK(lO) L!S18990 
Jr,,;TEGEf. PNAMEl, PNAME2e SPACE. RPAR, COMMA, DOT• LIS19000 

l ALLSP, R8RA0<11 UNOEF, ATENOe ARG, ARG2, LIS19010 
I ARG3, ARG4, ALIST, SUBRO. SUBRt. SUBR2, LIS19020 
I SUBR3, A2, A8, A9, FUNARG, EXPR, LIS19030 
I FEXPR, SUBR, FSUBR, Te SYS, ROPNT11 LIS190-40 
I PRTFNT • ATEN CA, BST ACK, OREG LI SI 9050 

INTEGER*2 CAR.CDR,STACK~NILCAR,NILCOR L1S19060 
COMMCN AND INlEGER OECLARATICNS ENDED L(S19070 
C--------------------------'------ L!S19080 
COOOO MAKFRE GENERATES A FREE LIST LIS19090 
CCOOO THE VALUE IS IN NFREEP L!S19100 

NFREEP=C LIS19110 
DO 100 I=NFREEB,NF~EET LIS19120 
IF(CAR(l))l0,15,15 LIS19130 

10 CAR(l)=-CAR(l)-t LIS19140 
GO TO 100 L1S19150 

15 IF(NFREEP) 17,161117 LIS19160 
16 NFREEP=I LIS19170 

ILAST=I LISl9180 
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39 19 
39 20 
39 21 
39 22 
39 23 
39 24 
39 25 
39 26 
39 27 
39 28 
39 29 
39 30 
39 31 
39 32 
39 33 
39 34 
39 35 
39 36 
39 37 
39 38 
39 39 
39 40 
39 41 
39 42 
39 43 
39 44 
39 45 
39 46 
39 47 
39 48 
39 49 
39 50 
40 1 
40 2 
40 3 
40 4-
40 5 
40 6 
40 7 
40 8 
40 9 
40 10 
40 11 
40 12 
4-0 13 
40 14 
40 15 
40 16 
40 17 
40 18 
40 19 
40 20 
40 21 
40 22 
4-0 23 
40 24 
40 25 
40 26 
40 27 
40 28 

COR(tJ=NlL LIS19190 
GO TO 100 LI 519200 

17 COR(tL~ST)=I LIS19210 
lLAST=I LIS19220 

100 CONTINUE L!S19230 
COR(ILAST)=NIL L1S19240 
RETURN L!S19250 
END LIS19260 
INTEGER FUNCTIO~ CCNS(lt.12) LIS19270 

CO~MCN AND INTEGER OECLARATICNS LIS19280 
C------·-------------------- LIS19290 

CCMMON IP• JP. IBR. IPP. JPP• ATENDA. LIS19300 
C NFREEP. ~FREES. LASTR. ARG• ARG2. ARG3. LIS19310 
C ARG4. MODE. ALIST. SUBRO, SUBRI• SUBR2, LIS19320 
C SUBR3. A2. AB. A9. LAMBDA. LABEL. L!S19330 
C FUNARG, NIL• EXPR. FEXPR. SUBR, FSUBR, LIS19340 
C T, SYS, RDPNTe PRTPNT, BSTACK(S). L!S19350 
C DREG(24) LIS19360 

COMMON /COJ\ST/ NATCM,NFREET.NSTACK,NATOMP,NUMADD.UNOEF.LUNIN,LUNUTLIS19370 
COMMON /SYMBOL/ SPACE,LPAR.RPAR,COMMA.OOT.LBRACK,RBRACK.tPRoc. LIS19380 

C IPLUS.IMINt;S.IFIG(lO).ATENO,ALLSP LIS19390 
CCMMCN ✓CARSTR/ NILCAR(2).CAR(l0) LIS19400 
CO~MON /CORSTR/ NILCOR(2),CDR(IO) LIS19410 
CCMMON✓ ATO~l/ FNAME(4008) LISl9420 
CCMMOJ\/ATOM2/ ~NAMEt.Pf\AME2 LIS19430 
LCGICAL*l Pf\AME LtSl9440 
CCMMON ;STKSTR/ STACK(lO) L1S19450 
INTEGER PNA~EI• PNAME2, SPACE, RPAR, COMMA, DOT• LIS19460 

I ALLSP, R8RACK. UNDEF. ATEND. ARG, ARG2• L.1519470 
t ARG3, ARG4, ALIST, SUBRO, SUBRl, SUBR2, LIS19480 
I SUBR3, A2, AS, A9, FUNARG, E XPR. LIS 19490 
I FEXPR, SUBR, FSUBR. T, SYS. RDPNT. L!S19500 
I PRTPNT. ATENOA. BSTACK, OREG LISl9510 

If\TEGE~*2 C~R,CDR.STACK.NILCAReNILCOR LIS19520 
COMMON ANO IN~EGER DECLARATIONS ENDED LIS19530 
C---------------------------------- LISt9540 
C LIS19550 
COOOC CONS OOCOOOOOOOO LIS19560 

2 IF(CD~("FREEP)) s.10.s LIS19570 
5 ISL=CD~(NFREEP) LIS19580 

C 
coooo 
coooo 

10 

20 

CAR(NFREEP):[t L!S19590 
CDR(NF~EEPJ=I2 LIS19600 
CONS=NFi:.EEP L!S19610 
NFREEP= ISL Ll S19620 
RETURN LIS19630 

FREE LIST EMPTYOOOOOC008000000000000 
DO GARB.COLL• ON ll,I2,ARG,ARG2,ARG.3.ARG4.LA$TR.STACK 
CALL GARB(ll) 
CALL GAt=lB( 12) 
CALL G~f.B(ARG) 
CALL G >RB ( ARG2) 
CALL GAJ.B(ARG3) 
CALL G,6RB(APG4) 
CALL GAFB(LASTR) 
DO 20 l=JP.NSTACK 
ISTACK=STACK( I) 
CALL GARB(ISTACK) 
00 25 l=t,NATOMP 
I CAR=CAJ.( I) 

L!S19640 
L!S19650 
LIS19660 
L!S19670 
LtS19680 
L!S19690 
LIS19700 
LISl9710 
LIS19720 
LIS19730 
LIS19740 
L!S19750 
LIS19760 
LIS19770 
LIS19780 



• 40 29 ICOR=CCR( I) LIS19790 
40 30 CALL GARB( ICAR) LIS19800 
40 31 25 CALL GARB( ICOR) L!S19810 
40 32 CALL MAKFRE LIS19820 

• 40 33 IF ( ORE G ( 1 )-T) 2.30.2 L!S19830 
40 34 30 NR=LIST"B(NFREEP) LIS19840 
40 35 \Hl [ TE ( L \JN UT • 1 0 0 ) NR L!S19850 
40 36 100 FORMAT (22H GARB.CCLL. FREEL IST=l5) L1S19860 

• 40 37 GO TO 2 L!S19870 
40 38 ENO LIS1'9880 
40 39 FUNCTION LtSTNB(IJK) L1St9890 
40 40 COMMON ANO INTEGE~ OECLA~ATIONS LIS19900 

• 40 41 c----------------------------·- L!S19910 
40 42 CCMMON IP. .JP, IBR• IPPe .JPPe ATENOAe LIS19920 
40 43 C NFREEPe NFREEB. LAS TR, ARG, ARG2, ARG3, LIS19930 
40 44 C ARG4, ~ODE, ALIST, SUBRO. SUBRle SUBR2• LIS1994-0 

• 40 45 C SUBR3, A2 • AS, A9. LAMBDA, LABEL, L!S19950 
40 46 C FUNARG, NIL, EXPR, FEXPR, SUBR, FSUBR• LIS19960 
40 47 C T. SYS, ROPNT. PRTPNT. BSTACK( 5) • LIS19970 
40 48 C DREG(24) LIS19980 

• 40 49 cc~.-at-- /CCNST / ~ATOM.NFREET,NSTACK,NATOMP,NUMADD.UNOEF,LUNIN,LUNUTLIS19990 
4-0 50 CO~MON ✓SYMBOL/ SPACE,LPAReRPAR,COMMA,DOT.LBRACK,RBRACK,IPROC, LIS20000 
41 1 C !PLUS• IM INLS, IFI G( 10) .A TENO, ALL SP LIS20010 
41 2 CCMMON /CARSTR/ NILC.AR(2),CAR(l0} LI S20020 

• 41 3 CCMMON /CDRSTR/ NILCCR(2),CDR(l0) LIS20030 
41 4 CCMMON/ .ATOM 1/ Pf\.AME(40C8} LIS20040 
41 5 COMMON/ATOM2/ PNA~Et,PJ\A~E2 LIS20050 
41 6 LOG.ICAL*t PNAME LIS20060 

• 41 7 ccfi!.-oN /STKSTR ✓ STACK(tOJ LIS20070 
41 8 INTEGEJ. PNAMEt, FNAME2, SPACE. RPAR, COMMA. DOTe L!S20080 
41 9 I ALLSP, RBRACK, UNDEF. ATENO, ARG, ARG2, LIS20090 
41 1 0 I ARG3. ARG4 • ALIST, SUBRO, SUBRl, SUBR2e LIS20100 

• 41 1 1 I SUBR3• A2, AS, A9, FUNARG, EXPR, LIS20110 
41 12 r FEXPR, SUBR. FSUBR, T, SYS, RDPNT, LIS20120 
41 13 I PRTFNT, ATENOA, BSTACK. OREG LIS20130 
4-1 14 INTEGER*-2 CAR,COR,STACK~NILCAR,NILCOR LIS20140 

• 41 15 co.-~cN ANO INTEGER DECLARATIONS ENDED LIS20150 
41 16 c--------------------------------- LIS20160 
41 17 C LIS20170 
41 18 ccooo CCUNTS iHE ELEMENT 11\ A ONE-WAY LIST LIS20180 

• 41 19 LISTST=IJK LIS20l90 
41 20 l=O LI S20200 
41 21 IF(LISTST) 1.10.1 LIS20210 
41 22 l l=l LIS20220 

• 41 23 2 IF(COR (LISTST)) s. 10 .s LIS20230 
41 24 5 1=(+1 LIS20240 
41 25 LISTST=COR(LISTST) LIS20250 
41 26 GO TO 2 L!S20260 

• 41 27 10 LISTNB=I LIS20270 
41 28 RETURN L!S20280 
41 29 ENO LIS20290 
41 30 FUNCTICN IREAOUDUMMY) L1S20300 

• 41 31 CCMMCN ANO INTEGER DECLARATIONS L1S20310 
41 32 c---------------------------,llo,- L!S20320 
41 33 COMMON IP, .JP• IBR. IPP. .JPP, ATENOA. L!S20330 
41 34 C NFREEP. NFREEB. LAS TR, ARGe ARG2e ARG3. L!S20340 

• 41 35 C ARG4, MOOE, ALIST. SUBROe SUBRI. SUBR2, L1S20350 
41 36 C SUBR3, A2, AS, A9, LAMBDA, LABEL, LIS20360 
41 37 C FUNARG, NIL, EXPR, FEXPR, SUBR, FSUBRe LIS20370 
41 38 C Te SYS, ROPNT, PRTPNT• BSTACK(S), L!S20380 
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41 39 
41 40 
41 41 
41 42 
41 43 
41 44 
41 45 
41 46 
41 47 
41 48 
41 49 
41 50 
42 1 
42 2 
42 3 
42 4 
42 5 
42 6 
42 7 
lf2 8 
42 9 
42 10 
42 11 
42 12 
42 1 3 
42 14 
42 15 
42 16 
/f2 17 
42 18 
42 19 
42 20 
42 21 
42 22 
42 23 
42 24 
42 25 
42 26 
42 27 
42 28 
42 29 
42 30 
42 31 
42 32 
42 33 
42 34 
42 35 
42 36 
42 37 
42 38 
42 39 
42 40 
42 41 
42 42 
42 43 
42 44 
42 45 
42 46 
42 47 
42 48 

C OREG(24) L!S20390 
COMMON /CONST/ NATOM.NFREET,NSTACK,NATOMP,NUMAOD.UNOEF.LUNIN,LUNUTLIS20400 
CCMMON /SYMBOL/ SPACE.LPAR.RPARwCOMMAeDOT.LBRACK.RBRACK.IPROC. 

C IPLUS,IMINLS.IFIG<tO)eATEND.ALLSP 
CCMMON /CARSTR/ NILCAR(2).CAR(10) 
CCMMON /CORSTR/ NILCOR(2) .CDRUO) 
CCMMON/ATOMl/ PNAME(40C8) 
CCMMC~/ITOM2/ PNAME1.P~ANE2 
LOG ICAL*l PNAME 
CCMMON /STKST~/ STACK( 10) 
INTEGE~ PNAMEt. PNAME2. SPACE. 

I ALLSP. REA ACK. UNOEF, 
I ARG3. ARG4• ALIST. 
I SUBR3w A2. A8w 
I FEXPR • SUBR • FSUBR. 
I PRTFNT. ATENCA, BSTACKe 

INTEGER*2 CARwCDR,STACl<.NILCAR,NILCDA 
COMMON ANO IN"TEG'ER OECLARAT IONS ENDED 
c------------~---------~---INTEGER CCNS.RATOM 
C 

RPAR, 
ATENOw 
SUBRO• 
A9• 
T. 
DREG 

COMMA• 
ARG, 
SUBRt, 
FUNARG• 
svs. 

COOOOIREAO IS A NO RECURSIVE READ WHITCH REAO ONE S-EXPRESSI 
COOOOTHE VALUE IS IREAD 
CCOOOLASTR ~~VES THE REAOLIST IN CASE OF GARB.COLL. 
coooo FIRST CALL IN o~oer:. TO GIVE INITIAL VALUES 

NAT=O 
NATl=O 

lC IOUM=RATOM(-1) 
I TYP=R ATOMOdlT) 
IF([TYP-3) 21.20.21 

20 IF(tPPOCI-9) 26,25.26 
25 I Pf. CC I =1 

IREAD=-1 
ARG-=NAT 
RETURN 

26 IREAO=NAT 
RETURN 

21 IF(ITYP-5) 22.soo.22 
22 LAST=CO~S(NILwNIL) 

LASTR=LAST 
COOOO SA\/E LA~TR IN CASE OF GARB.COLL. 

GO TO !: 1 
50 ITYP=llYPl 

NAT=NATl 
51 ITYPl=RATCM(NATl) 

GO TO (too.200.300.400.soo),ITYP 
C ( ) AT ERR ( 
coooo ( 0000(0000000000000000000000 
C FIRST CHECK IF NEXT=I 

100 IF(ITYP1-2)130.110wl30 
110 IF(CDR(LAST)) 12s.120.12s 
120 IREAD=NIL 

GC TO 1000 
125 NAT=NIL 

ITYPt=RATOM(NATl) 
GO TO 300 

C GO TC ATC~-RCUTINE 
C NOW 00 T~E ( ROUTINE 

130 NEW=CO~S(NILwLAST) 
CAR(LAST)=NEW 

DOT, 
ARG2w 
SUBR2• 
EXPR. 
ROPNT, 

L[S20410 
LIS20420 
LI S20430 
LI S20440 
LIS20450 
LtS20460 
LIS20470 
LIS20480 
LIS20490 
LIS20500 
LIS20510 
L!S20520 
t..1S20530 
LI S20540 
LIS20550 
LIS20560 
L!S20570 
LIS20580 
LIS20590 
LIS20600 
LIS20610 
L!S20620 
L!S20630 
LIS20640 
L!S20650 
L(S20660 
L!S20670 
LIS20680 
LIS20690 
LIS20700 
LtS20710 
L[S20720 
L[S20730 
LIS20740 
LIS20750 
LIS20760 
L!S20770 
LIS20780 
LIS20790 
LIS20800 
LIS20810 
LIS20820 
LIS20830 
LIS20840 
L!S20850 
LIS20860 
LIS20870 
LIS20880 
L!S20890 
LIS20900 
LIS20910 
LIS20920 
LIS20930 
LIS20940 
LIS20950 
LIS20960 
LIS20970 
LIS20980 



.. 
• 42 49 LAST=NE-. LIS20990 

42 50 GO TO SC LIS21000 
43 1 coooo ATOM coooccooooooocooooooooooooooo LIS21010 
43 2 300 C .OR (LA ST )=NAT LIS21020 

• 43 3 305 IF { IT Y P 1- 2 ) 330.310,330 LIS21030 
43 4 310 fliEW=COR (LAST) L!S21040 
43 5 CCR (LA ST) =NAT 1 LIS21050 
43 6 LAST=NE'li L!S21060 

• 43 7 IF(CDR(LAST)) 320.999.320 L!S21070 
43 a 320 ITYPl=RATOM(NATl} LIS21080 
43 9 GC TO 3()5 LIS21090 
43 10 C *** ( OR ATCM AFTER ATCM LIS21100 

• 43 11 330 ICDR=COR(LAST) LIS21110 
43 12 NEW=CC~StNIL.ICCR) LIS21120 
43 13 CDR(LA ST) =NEW LIS21130 
43 14 LAST=NE'li LlS21140 

• 43 15 GO TO 50 L!S21150 
43 16 Cilili>•@ RETURN LIS21160 
43 l7 c;99 I READ=C AR(LAST) L!S21170 
43 ta 1000 LASTR=NIL LIS2ll80 

• 43 19 coooo NC USE CF LASTR ANY LONGER L!S21190 
43 20 IF( (PRCCI-9) 1020. 1010.~020 LIS21200 
43 21 1010 AJ;;G-=IREAO L!S21210 
43 22 IREA0=-1 L!S21220 

• 43 23 I PROC I= 1 L!S21230 
43 24 1020 RETURN LIS21240 
43 25 200 '-f:< I TE (LliNUT • 123) LIS21250 
43 26 123 FORMAT (38H --- READ ERROR. S-EXPRe BEGINS WITH )) LIS21260 

• 43 27 400 CALL SHIFT(t23456) LIS21270 
43 28 I\AT=O LIS21280 
43 29 GO TO 10 L!S21290 
43 30 500 IPROCl='i LIS21300 

• 43 31 GO TO 10 L!S21310 
43 32 ENO LIS21320 
43 33 FUNCTIC,._ MATOM(t=Nl .PN2) LIS21330 
43 34 INTEGER PN2 L!S21340 

• 43 35 LOGICAL*l PNl (1) LIS21350 
43 36 CCMMCN AND .INTEGER DECLARAT I CNS LIS21360 
43 37 c---------------------------- LIS21370 
43 38 CCMMON IP• JP,. IBR. IPP. JPP,. ATENDA. LIS2l380 

• 43 39 C NF.REEP. NFREES. LASTR,. ARG. ARG2. ARG3. L!S21390 
43 40 C ARG4, MOOE,. ALIST,. SUBRO• SUBRl• SUBR2• LIS214-00 
43 41 C SUBR3,. A2• AS. A9• LAMBDA. LABEL. LIS21410 
43 42 C FUNARG,. NIL, EXPR. FEXPRe SUBR. FSUBR• LIS21420 

• 43 43 C T. svs. ROPNT. PRTPNT, BSTACK(S) • L{S21430 
43 44 C DREG(24) L{S21440 
43 45 COMMON /CONST/ I\ATOM,NFREET.NSTACK,.NATOMP,NUMADD.UNOEF.LUNIN.LUNUTLlS21450 
43 46 COMMON /SYMBOL/ SPACE.LPAR.RPAR,COMMAeDOT.LBRACK.RBRACKelPROC, L.1S21460 

• 43 47 C IPLUS,.IMINlS.IFIG(tO),ATEND.ALLSP LIS21470 
43 48 CCMMON /CARSTR/ NILCAR(2)eCAR(lO) LIS21480 
43 49 CCMMON /CORSTR/ NI LCDR (2) • COR ( l O) L!S21490 
43 50 CCMMON/ A TO Ml/ FNAME(4008} LIS21500 

• 44 1 CCMMON/ ATOM2/ PNAMEl ePNAME2 LIS21510 
44 2 LCGICAL*l PNAME LIS21520 
44 3 CCMMON /STKSTR/ STACK(lOJ LIS21530 
44 4 INTEGER PNAMEl. PNAME2• SPACE, RPAR. COMMA. DOT. LIS21540 

• 44 5 I ALLSP,. RBRACK. UNOEF. ATENO. ARG. ARG2. LIS21550 
44 6 I ARG3e ARG4. AL[ST. SUBRO• SUBRl• SUBR2, LIS21560 
44 7 I SUB~3, A2e AS. A9• FUNARG .. EXPR• LIS21570 
44 8 I FEXFR• SUBR. FSUBR. T. SYS. ROPNT. L[S21580 
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44 9 
44 l C 
44 11 
44 12 
44 13 
44 14 
44 15 
44 16 
44 17 
44 18 
44 19 
44 20 
44 21 
44 22 
44 23 
44 24 
44 25 
44 26 
44 27 
44 28 
44 29 
44 30 
44 31 
44 32 
44 33 
44 34 
44 35 
44 36 
44 37 
44 38 
44 39 
44 40 
44 41 
44 42 
44 43 
44 44 
44 45 
44 46 
44 47 
44 48 
44 4q 
44 50 
45 t 
45 2 
45 3 
45 4 
45 5 
45 6 
45 7 
45 8 
45 9 
45 10 
45 11 
45 12 
45 13 
45 14 
45 15 
45 16 
45 17 
45 18 

I PRTFNT • ATENffil• 
INTEGER PNAMEP.FNA~EN 

BSTACK, DREG 

INTEGE~*2 C~R.COR.STACK~NILCAR.NILCDR 
CCMMCN AND l~TEGER DECLARATIONS ENDED 

LIS21590 
LIS21600 
LIS21610 
LtS21E20 
LIS21630 
LIS21E40 

c--------- -----------------~-------
C 
coooo 
coooo 
coooc 

coooo 
40 
50 

501 

MATOM Ct-ECKS IF THE ATCM EXISTS. LIS2l650 
IN THAT CASE RETUF<N WITH THAT VALUE. ELSE LIS21660 
C~EATE j NEW ATCM LIS21670 
MATCM=PNAMEN(FN1.PN2J L1S21680 
IF(MATC~eGE.O)RETURN LIS21690 
MATCM=FNAME2 L!S21700 
PNAME2=FN2 LIS21710 
ATCM NCT FOUND. MAKE NE. ONE. L(S21720 
IF(MAT0~-NAT0M) 60,60,50 LIS21730 
WRITE(LUNUT.501) NATOM LIS21740 
FCRMAT (26H CEJECT STACK IS EXCFEOINGI5) L!S21750 
MATOM=N IL L!S21760 
~ETURN LI S21770 

60 NATCMP=~ATO~ LIS21780 
CAR(J'ATOO= -FI\AMEI L!S21790 
C-R(MATOM+l)= -(PNAMEt•PNAME2♦ 1) LIS21800 
IF(PNA~Et+PhAME2♦ 1 eGT. 8192) GOTO 90 LIS21810 
CDR(MATCM)=NIL LIS21820 
CALL ~VC(FNAME(PNAMEl),PNI.PNAME2,PNAME(PNAME1+PNAME2).•??•e2) L!S21830 
RETURN L!S21840 

90 \WRITE(UJNUT.9l)(PN1(I).l=lePN2) L!S21850 
91 FORMAT(• PNAME LIST EXCEEDED AT •e80Al) LtS21860 

CALL S~C(t5) LIS21870 
END LIS21880 
INTEGER FUNCTIOfl; RATO~(IATOM) L!S21890 

COMMON ANO INTEGER DEQARATIONS LIS21900 
C------------------------'.- LIS21910 

COMMON IP, JP, IBR, IPP, JPP• ATENOA. LIS21920 
C NFREEP. NFREEB, LAS TR. ARG• ARG2, ARG3• L!S21930 
C ARG4. MOOE. ALIST. SUBRO,. SUBRl, SUBR2. LIS2l940 
C SUBJ.3, A2, AS. A9, LAMBDA. LABEL, l..1S21950 
C FUNARG. NIL. EXPR• FEXPR. SUBR, FSUBR. LIS21960 
C T. SYS. ROPNT. PRTPNT, BSTACK(Sh LIS21970 
C DREG(24) L!S21980 

COMMOfl,; /CCNST/ NATOM,NFREET,NSTACK.NATCMP.NUMAOD.UNDEF.LUNIN.LUNUTLIS21990 
COMMON /SYMBOL/ SPACE,L9AR.RPAR.COMMA.DOT,LBRACK.RBRACK,IPROC, LIS22000 

C IPLUS.IMIN~S.IFIG(IO).ATEND.ALLSP L1522010 
CCMMON /CAASTR/ NILCAR(2),CAR(l0) LIS22020 
COMMON /CORSTR/ NILCDR(2).COR(10) LIS22030 
CCMMOl\l'ATOMl/ PI\AME{ 40C8) LIS22040 
CC~MO~/ATCM2/ PNAME1.PI\A~E2 L1S22050 
LOG[CAL*l P~AME L(S22060 
CCMMON /STKST~/ STACK(lO) LIS22070 
INTEGE~ PNAMEl• PNAME2• SPACE. RPAR, COMMA, DOT. L!S22080 

I ALL SP. RBRACK, UNDEF, ATEND, ARG. ARG2, LIS22090 
I ARG3, ARG4• ALIST. SUBRO, SUBRl, SUBR2. LIS22100 
I SUBR3. A2. AB. A9• FUNARG. EXPR, LIS22110 
I FEXPR. SUBR• FSUBR. T. SYSe RDPNT, LtS22120 
I PRTPNT. ATENDA. BSTACK, OREG LIS22130 

INTEGER*2 CAR.COR,STACKeNILCAR.NILCDR LIS22140 
COMMON ANO INTEGER DECLARATIONS ENDED L(S22150 c---------------------------------- LIS22160 INTEGER BR OUM ( 1) • SBRACK'( 5) ,RBRI ND LI S22170 

I0UM=O LI S22180 
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45 19 
45 20 
45 21 
45 22 
45 23 
45 24 
45 25 
45 26 
45 27 
45 28 
45 29 
45 30 
45 31 
45 32 
45 33 
45 34 
45 35 
45 36 
45 37 
45 38 
45 39 
45 40 
45 41 
4-5 42 
45 43 
45 44-
45 45 
45 46 
45 47 
45 48 
45 49 
4-5 50 
46 1 
46 2 
46 3 
46 4 
46 5 
46 6 
46 7 
46 8 
46 9 
46 10 
46 11 
46 12 
46 13 
46 14-
46 15 
46 16 
4-6 17 
46 18 
46 19 
46 20 
46 21 
"-6 22 
46 23 
46 24 
46 25 
46 26 
46 27 
46 28 

IF( IATC~) 1,2,2 
COOOO FIRST GIVE INITIAL-VALUE IN JATOM 

1 CALL JATOM(l,IATOM) 
I BRACK=C 
RBRIND=l 

BRDUM ( l )=O 
DC 123 1=1,5 

123 SERACK( 1)-:0 
RATOM= (ATOM 
RETURN 

2 GO TO (t0.3),RBRINO 
C RBRACK HAS BEEN READ. RETURN} 

3 IF(SBRACK((BRACK))S,5,4 
4 RATOM=2 

SBRACK((BRACK)=SBRACK(l<BRACK)-1 
I .ATOM=N IL 
RETURN 

5 RBRINO=l 
IF(IBRACK) 10,10,6 

6 IBRACK=IBRACK-1 
GO TO 10 

10 CALL JATOM(ITYP,IATOM) 
GC TO (20,30,40,tt.s0.60.70).ITYP 

C A () < > X 
11 CALL JATOM(ITVP,IATCM) 

IF(ITYP-1) 12,13,12 
12 WRITE(LUNUT.100) 

100 FCRMAT (41H --- READ ERROR • NOT FOLLOWED BY ATOM) 
121 CALL Sh1FT(l23456) 

RATOM=4 
RETURN 

13 CALL JATOM(ITYP.IOUM) 
IF(ITYP-3) 14,15.14 

14 wRITE{LLNUT.101) 
101 FORMAT (42H --- READ E~OR eATOM) NOT FOLLOWED BY)) 

GO TO 121 
15 RATOM=2 

RETURN 
20 RATOM=3 

RETURN 
30 SBRACK(IBRACK)=SBRACK(lBRACKJ ♦ l 

RATOM= 1 
RETURN 

40 SBRACK(IBAACK)=SBRACK(IBRACK)-1 
RATCM=2 
IATCM=NIL 
RETURN 

50 IF(IBRACK-5) 51.30,30 
et IBRACK=IBRACK+l 

GO TO 30 
60 RERIN0=2 

GC TO 3 
70 RATOM=5 

RETURN 
END 
SUBROUTINE SBYT(L.IB.K) 

C USEO BY JATC~ TC PUT ONE CHARACTER IN JB 
LOGICAL*I [8( 1) .L( I) 
K=K+l 
I B( K)=L <t J 

L!S22190 
L!S22200 
L!S22210 
L!S22220 
L1S22230 
LIS22240 
LIS22250 
LIS22260 
LIS22270 
L1S22280 
L(S22290 
LIS22300 
LIS22310 
LIS22320 
LIS22330 
L!S22340 
LIS22350 
L!S22360 
LIS22370 
LIS22380 
LIS22390 
LIS22"-00 
L{S22410 
LIS22420 
LIS22430 
LIS22440 
LIS22450 
L!S22460 
L{S224,70 
LIS22480 
L!S22490 
LIS22500 
LIS22510 
LIS22520 
LIS22530 
LIS22540 
LIS22550 
L!S22560 
LIS22570 
LIS22580 
L!S22590 
LIS22600 
L1S22610 
LIS22620 
LIS22630 
LIS22E40 
L!S22650 
LIS22660 
LIS22670 
LIS22680 
LIS22690 
L!S22700 
LIS22710 
LIS22720 
L1S22730 
LI S2274-0 
L!S22750 
LIS22760 
L!S22770 
LIS22780 



8 
46 29 RETURN LIS22790 
46 30 ENO LIS22800 
46 31 St.;BJWUT INE SHIFT(IC) L!S22810 
46 32 COMMCN ANO INTEGER OECLARAT IONS LIS22820 

• 46 33 C·- -------------• ________ _,..._ L!S22830 
46 34 COMMON IP• JP, IER. IPP, JPP. ATENOA, LIS22840 
46 35 C NFREEP, NFREEB, LASTR. ARG, ARG2. ARG3, LIS22850 
46 36 C ARG4, MODE. ALIST, SUBRO, SUBRI• SUBR2• L!S22860 

• 46 37 C SUBR3, A2, A8e A9• LAMBOAe LABELe L!S22870 
46 38 C FUNJIRGe NIL, EXPR,. FEXPR, SUBR, FSUBRe L!S22880 
46 39 C T. SYS. RDPNT, PRTPNT. BSTACK( 5) • LIS22890 
46 40 C OREG(24) LIS22900 

• 46 41 COMMON ./CONST / NATCM.NFREET.NSTACK.NATOMPeNUMAOO.UNOEF.LUNIN.LUNUTLIS22910 
46 42 COMMON ./SYMBOL/ SPACE.LPAR.RPAR,COMMA,OOT.LBRACK.RBRACK,IPRoc. LIS22920 
46 43 C I PLUS• IM INliS e IFI G ( 10) ,ATENO• ALLSP LIS22930 
46 44 CCMMON ./CARSTR./ NILCAR(2),.CAR(l0) LIS22940 

• 46 45 COMMON ./CORSTR/ NILCOR(2).COR(10) LI522950 
46 46 COM.,ON./ ATC Ml/ F"AME(4008 J LIS22960 
46 47 CCMM01'./ATCM2./ Ft.AMEi .PNAJ11,E2 LIS22970 
46 48 LOGICAL:t<l Pt.AME LIS22980 

• 46 49 CCMMON .ISTKSTfU STACK( 10) LIS22990 
46 50 INTEGER PNAME1 • PNAME2, SPACE, 'RPAR, COMMA, DOT• Lt523000 
47 1 I ALLSP. RERAO<, UNOEFe ATENO. ARG. ARG2, LIS23010 
47 2 I ARG3e ARG4, ALIST, SUBRO. SUBRl• SUBR2. LIS23020 

• 47 3 I SUBJ.3, A2, AB. A9, FUNARG,. EXPR• L!S23030 
47 4 I FEXFR• SUBRe FSUBR,. T. svs. ROPNT• LIS23040 
47 s I PR"TFNT, .ATENCA,. BSTACK, DREG LIS23050 
47 6 INTEGER*2 CAR.COR.STACK.NILCAR.NILCDR LIS23060 

• 47 7 COMMON AND I" lEGER DECLARATIONS ENDED LIS23070 
47 8 c-------------~----------~------- LIS23080 
47 9 OIME""SICN LIN(72) L{S23090 
47 1 0 EQUIVALENCE (K,ROFI\T) LIS23100 

• 47 11 IF( IC-123456) «s.s. f LIS23l 10 
47 12 5 K=1000 LIS23120 
47 13 RETURN LI S23130 
47 14 f IF{K-72) 10.10.20 L!S23140 

• 47 15 20 REAO(LUNJN,.100,END=30) LIN LIS23150 
47 16 100 FORMAT(72Al) LIS23160 
47 17 K=l LIS23170 
47 18 10 tC=LI N ( I<) LIS23180 

• 47 19 K=K+l LIS23l90 
47 20 RETl;FcN L!S23200 
47 21 30 CALL SVC(14) L!S23210 
47 22 ENO L!S23220 

• 47 23 SUBROUTINE GARB(I.JK) LIS23230 
47 24 CCf04CN ANO INTEGER DECLARATIONS LIS23240 
47 25 c---------·----------------..r.- Lt 523250 
47 26 CCMMON IP., JP., I BR• IPP, JPP. ATENDA. L!S23260 

• 47 27 C NFREEP., NFREEB, LASTR,. ARG,. ARG2. ARG3• LIS23270 
47 28 C ARG4• .-.ooE. ALIST. SUBRO. SUBRI • SUBR2• LI 523280 
47 29 C SUBR3, A2e A8e A9, LAMBOAe LABELe L!S23290 
47 30 C FUN.ORG. I\ IL. EXPRe FEXPR, SUBR, FSUBR., L!S23300 

• 47 31 C T, SYSe ROPNT. PRTPNTe BSTACK(S). LIS23310 
47 32 C OREG(24) LIS23320 
47 33 CCMMO" ./CCNST . ./ NATOM.NFREET.NSTACK,NATOMP.NUMAOO.UNOEF,LUNIN, LIS23330 
47 34 C LUNUT,IBIG.IRANGE LIS23340 

• 47 35 CCMMON /SYMBOL/ SPACE.LPAR.RPAR.CCMMA.OOT.LBRACK,.RBRACK.IPROC., L!S23350 
47 36 C IPLUS • IM l N\JS • IFI G ( 10) ,ATENDe ALL SP LIS23360 
47 37 CCMMON /CARSTR/ NILCAR(2),CAR(IO) L!S23370 
47 38 CCMMON .ICDRSTFV NILCOR(2),COR(10) L!S23380 
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47 39 
47 40 
47 41 
47 42 
47 43 
47 44 
47 45 
47 46 
4 7 47 
47 48 
47 49 
47 50 
48 1 
48 2 
48 3 
♦8 4 
48 5 
48 6 
48 7 
48 8 
48 9 
48 10 
48 11 
48 12 
48 13 
48 14 
48 15 
48 16 
48 17 
48 18 
48 19 
48 20 
48 21 
48 22 
48 23 
48 24 
48 25 
48 26 
4-8 27 
48 28 
48 29 
48 30 
48 31 
48 32 
48 33 
48 34 
48 35 
48 36 
48 37 
48 38 
48 39 
48 40 
48 41 
48 42 
48 43 
48 44 
48 45 
48 46 
48 47 
48 48 

CCMMON/ ATOM 1/ Pf,.AM E( 4008) 
CCMM01'/ATCM2/ PNAME1,PNA~E2 
LCGICAL*l P1'AME 
CCMMON ✓STKST~/ STACK(lO) 
INTEGER PNA~El, FNAME2, SPACE, 

I ALLSP, RBRAO<, UNDEF, 
I ARG3, ARG4. ALIST. 
I SUBR3, A2, AB, 
I FE XFR, SUBR • FSUBR, 
I P~TFNT. ATENCA, BSTACK, 

INTEGER*2 CAR,CDR,STACK~NILCAReNILCOR 
COMMCN AND INTEGER DECLARATIONS ENDED 
c---------- -----.Ji..------------~------
coooo 
C 

IBIG ~UST FIT IN CAR.~OR 

RPAR, 
ATENO, 
SUBRO, 
A9e 
T, 
OREG 

COMMA, 
ARG• 
SUBRI • 
FUNARG. 
SYS, 

C 
C 

A NO-J.ECURS I VE GARBAGE-COLLECTOR WHITCH USES THE ALGOR 
DESCRIBED IN CACM AUG 67 (NR 8) 

C ILEFT POINTS TO T~E EEFT CELL 
C [ PO[NTS TO THIS CELL 
C lRIGHTPOINTS TO THE RIGHT CELL 
C 

I=IJK 
ILEFT= IBIG 

COOCOO FIRST TEST IF I POINTS TO A LIST IN FREE-MEMORY 
IF(NFREET-1) 95,2.2 

2 IF(NATC~-1) 5.95.95 
COOOO FOR•ARO SCANOOOOOOOOOOOOOOOOOOOOOOO 

5 IF(CAR(It) 20,9,9 
9 IF(CDP(I)) 20.10,10 

10 CAR(I)=-CAR(I)-1 
IRIGHT=COR(I) 
CCR ( I l= !LEFT 
IF(IRIGHT-NATOM) 50,50.15 

15 IF(IRIGHT-NFREET) 16.H:.50 
16 ILEFT=I 

I:IRIGHT 
GC TO 5 

COOOO REWERSE SCAN 0000000000900000000000 
20 I= ILEFT 
50 IF(I- IBIG) 55.90,55 
55 IF(CARtt)- IBIG) 60,91,60 
60 IF(COR(I)) 75.7C.70 

COOOO NC ~ARK FOR BRANCH-PO[NT 
70 ILEFT=COR( I) 

CCR(l)=IRIGHT 
GO TO eo 

COOOO MARK FOR ER~NCH-POINT 
75 ISL=I 

I=CAR( I.) 
CAR(ISL)=-IRIGHT-1 
COR( ISL l=-CDR( ISL )-1 
IRIGHT=ISL 
GO TO 50 

coooo oes. C~R(I) IS NEG. HERE 
COOOO TEST FC~ SUSLIST 

80 IF(NATOJHCAR(I>-+l) e1.ss.as 
81 IF(-1-CIR(I)-NFREET) a2.e2~as 

COOOO CAR(t, FOINTS TO A SUBLIST 
82 IRIGHT=-CAR(lt-l 

CAR( I)= ILEFT 

DOT. 
ARG2. 
SUBR2. 
EXPR• 
ROPNTe 

L!S23390 
L!S23400 
LIS23410 
L!S23420 
LIS23430 
LIS23440 
LI S23450 
LIS23460 
LIS23470 
LIS23480 
LIS23490 
LIS23500 
LIS23510 
L1S23520 
L!S23530 
L!S23540 
LIS23550 
L1S23560 
LIS23570 
LIS23580 
LIS23590 
LIS23600 
LIS23610 
LIS2.3620 
LIS23630 
L1S23E40 
LIS23650 
LIS23660 
L[S23670 
LIS23680 
LIS23690 
L!S23700 
LIS23710 
LIS2.3720 
LIS23730 
LIS23740 
L!S23750 
LIS23760 
LIS23770 
LIS23780 
LIS23790 
LIS23800 
L!S23810 
LIS23820 
LIS23830 
LIS23840 
L(S23850 
L!S23860 
LIS23870 
LIS23880 
L!S23890 
LIS23900 
L[S23910 
LIS23920 
L!S23930 
LIS23940 
LIS23950 
LIS23960 
LIS23970 
L!S23980 
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48 49 
48 50 
4-9 I 
49 2 
49 3 
49 4 
49 5 
49 6 
49 7 
49 8 
49 9 
49 l 0 
49 11 
49 12 
49 13 
49 14 
49 15 
49 16 
49 17 
49 18 
49 19 
49 20 
49 21 
49 22 
49 23 
49 24 
49 25 
49 26 
49 27 
49 28 
49 29 
49 30 
49 31 
49 32 
49 33 
49 34 
49 35 
49 3E 
49 37 
49 38 
49 39 
49 40 
49 41 
49 42 
49 43 
49 44 
49 45 
49 46 
49 47 
49 48 
49 49 
49 50 
50 1 
50 2 
50 3 
50 4 
50 5 
50 6 
50 7 
50 8 

C DR { I ) -=-CD R ( I ) - l 
GO TO 16 

COOOO CAR(I) DOES NOT POINT TB A LIST 
COOOO GO ON •ITH EACK-UP 

es IR (GHT= I 
l=ILEFT 
GO TO SC 

90 I=IfHGHT 
GO TO 95 

91 CAR( l)=-IRIGHT-1 
CDR(ll=-COR(l)-1 

95 RETvRN 
END 
SLBROUTINE PUTCH(OUTWOR.INWORO.NUMB) 

INTEGER OUTWOR, STOREI 
LCGICAL*l l~WORD(4),STOREL(4) 
EQUIVALENCE (STOREl,STOREL(t)) 
STCREI .:: OUTWOR 
STOREL(~UMB)= INWORC(l) 
OUT.OR = STOREI 
RETURN 
END 
SUBROUTINE GETCH(INWORO.OUTWOR.NUMB) 
INTEGEF< OUTWOJ;i, BLANK/• •/ 

LOGICAL*! INWORD(4).STOREL(4) 
EQUIVALENCE (BLANK. STO~EL(l)) 

STORFL(l l = INWORD(NUMB) 
OIJTWOR: Bl.Al'liK 
RETURN 
END 
INTEGER FUNCTION A~ITH(TYPE.ARGU1.ARGU2.FCN) 

C TYPE 1 - AOO. 2- SUBTRACT• 3 - MULTIFLYe 4 - DIVIDE 
CCMMON /CONST/ NATOM,NFREET.NSTACK,NATOMP.NUMAOO.UNOEF.LUNIN• 

C LUNUT,IBIG.IRANGE 
CC~MOl'li/ATCM1/ Pl'liAME(4008) 
COMMON/ ATOM2/ p,-.AMEl, PhAME2 
LOGICAL:tt PNAME 
INTEGER TYPE,ARGU1.ARGU2,FCN.UNOEF,PNAME1.FNAME2 
INTEGER PNAMEP.PNAMEN 
IF (ARGLl-NFREET) 600,600.10 

10 J = ARGll-NUMAOD 
IF (ARG~2-NFREET} 600.600,20 

20 K= ARG~2-NUMAOD 
GO TO (100•200,300,400)~ TYPE 

C ADO ARGU1.ARGU2 
1 CC J=J+K 

GO TOSCO 
C SUBTRACT ARGU1.ARGU2 

200 J= J-K 
GO TO 500 

C MULTIPLY ARGUt.ARGU2 
300 J=J*K 

GC TO 500 
C DIVIDE ARGll,ARGU2 

400 IF (K) 410e570,410 
410 J=J/K 

C C~ECK ~ESULT 
500 IF (J-IRANGE) 510,510,530 
510 IF (J+IRANGE) 550,520,520 
520 ARITH = J+l'liUMAOO 

LIS23990 
L!S24000 
l.(S24010 
LIS24020 
LIS24030 
LIS24040 
LIS24050 
LIS24060 
L(S24070 
LIS24080 
LIS24090 
LIS24100 
LIS24110 
LIS24120 
LIS24130 
LIS24140 
LIS24150 
LIS24160 
LIS24170 
L!S24180 
LIS24190 
L!S24200 
l.1524210 
l.1S24220 
L!S24230 
L!S24240 
LIS24250 
LIS24260 
LIS24270 
LIS24280 
L!S24290 
LIS24300 
LIS24310 
LIS24320 
LIS24330 
LIS24340 
LIS24350 
L!S24360 
LIS24370 
LIS24380 
LIS24390 
LIS24400 
L!S24410 
L!S24420 
L!S24430 
L!S24440 
LIS24450 
LIS24460 
L!S24470 
L!S24480 
L!S24490 
LIS24500 
LIS24510 
L!S24520 
LIS24530 
L!S24540 
L!S24550 
LIS24560 
L!S24570 
LIS24580 
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50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

C 

C 

530 
534 

540 

550 

570 

600 

25 

30 

40 

RETURN 
J=IRANGE 
CALL E~ROR(9,FCN) 
wRITE(3,540)J 
FORMAT(2X,•~ALUE SET TO 1 ,16) 
GC TO ~20 
J = -I J.ANGE 
GO TO !:~4 
CALL E~~O~(lO,FCN) 
wRITE(3,540)IRANGE 
J= I RANGE 
GO TO 520 
CALL EJ.~OR(8,FCN) 
F<ETURN 
ENO 
INTEGER FUNCTION PNAMEP(PT) 
CCMMON✓ ATCM1/ PNAME(t) 
CCMMON/ATCM2/ FNAME1,PNAME2 
COMMON/CARSTR/N(LCAR(2),CAR(l0) 
INTEGER PNA-,El-,FNAJIE2,FNAMEN,PT,PNL,CLC,NILCAR*2,CAR*2 
LOGICAL*! PNAME,NE,PN( 1),PUNCT/•?•/ 

PNAMEl=IAES(CAR(PT)+O) 
PNAME2=1AES(CAR(PT ♦ l)+OJ-PNAME1-l 
Pt,,AMEP=l=NAMEl 
RETURN 

ENTRY Ff,,AMEN(PN,PNL) 
P,._AMEN=-1 
J=O 
PNAMEN=Fl'\AMEN+l 
P"'AMEl=J+l 
J:J+l 
IF(NE(F,..AME(J),PUNCT)) GO TO 30 
PNAME2=J-PNAME 1 
IF(PNA~E2.LE.O) GO TO 40 
IF(PNAfllE2.NE.PNL) GO TO 25 
IF(CLC(FI\AME(FNAMEl ).PN-.PNAME2).NE,O) GO TO 25 
RETURN 
PI\A ME2:FNAMEN 
P,._AfllEN=-1 
RETURN 
END 
SLBROUTINE ERROR(N,ARG) 
CC~MON/ATOMI/ PNAME(l) 
CC~fll0,._/~TCM2/ FNAME1.P,._A~E2 
INTEGER PNAMEt .PNA fllE2 • FNAMEP, ARG 
INTEGER ACOOE,CVB 
LCGICAL*l Pt-AME 
REAL*8 ~CT[CN(2)/• RESTART•,• BREAK 1 / 

LOGICAL*! MSG(40,t0) 

LI S24590 
LIS24600 
LIS24610 
LIS24620 
L!S24630 
L!S24640 
LJS24650 
LIS24660 
LIS24670 
L!S24680 
LIS24690 
LIS24700 
L!S24710 
L!S24720 
LIS24730 
LIS24740 
L!S24750 
LIS24760 
LIS24770 
L!S24780 
LIS24790 
L!S24800 
LIS24810 
L!S24820 
LIS24830 
LIS24tl40 
LIS24850 
LIS24860 
L!S24870 
LI S24880 
LIS24890 
L!S24900 
LIS24910 
LIS24920 
LIS24930 
L!S24940 
LIS24950 
LIS24960 
LIS24970 
LIS24980 
LIS24990 
LIS25000 
LIS25010 
LIS25020 
L!S25030 
LIS25040 
LIS25050 
LIS25060 
LIS25070 
LIS25080 
LIS25090 

LOGICAL*! MSG1(40,5)/'l UNDEFINED FUNCTION 
!DEFINED VARIABLE 2 FIRST 
2 A-LIST 2 ARG OF GC TC NOT DEFINED 

1 UNLIS25100 
ARG OF SET,SETQ NOT ONLIS25ll0 

1 INCORRECT NUMBLIS25120 
3ER OF ARGUMENTS FOR •/ 

LOGICAL*! MSG2{40,5)/ 1 1 ARGUMENT OF 
lR OF AN ATOM ATEMPTED IN FUNCTION 
2 0 INTEGE~ OVERFLOW IN 
3RO IN I/ 

IMPROPER FORM FOR 
1 NON-INTEGER ARGUMENT IN 

0 DIVISION BY 

EQUIVALENCE (MSG(l.t}."'5Gt),(MSG(l.6J.MSG2) 

LIS25130 
1 CALIS25140 

L(S25150 
ZELIS25160 

LIS25170 
LIS25180 
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51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
51 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

WRITE(3.t1) (MSG(I.N).1~3.40J.(PNAME(PNAMEP(ARG)+l-tJ.l=l•P~AME2) 
11 FORMAT(lX.38Al.lX.80Al) 

ACOOE=c,e(MSG(l.N).l) 
IF(ACODE.GTeO)WR[TE(3,12)ACTION(ACOOE) 

12 FORMAT( 1x.Ae) 
RETUPN l 
END 
SUBROUTINE JATC~(IRET.IATOM) 

CCMMCN AND IN~EGER OECLARATICNS 
c--------------~----------..-ccMMON IP. .JP. 

C NF REEP, NFREEB. 
C ARG4e MODE. 
C SUBR3• A2• 
C FUN~RG• NIL, 
C T. SYS. 
C DREG(24) 

IBR. 
LASTR, 
ALIST, 
AS. 
EXPR. 
ROPNT, 

IPP. 
ARG, 
SUBRO, 
A9, 
FEXPR, 
PRTPNT. 

JPP, A TENDA. 
ARG2. ARG3, 
SUBRI, SU8R2, 
LAMBDA, LABEL, 
SUBR. FSUSR, 
BSTACt<.(5 J, 

COMMON /CONST/ NATCM.NFREET.NSTACK.NATOMP.NUMADO.UNDEF.LUNIN, 
C LUNUT.IBIG,IRANGE 

CCMMCN /SY"e~L/ SPACE.LPAR.RPAR,COMMA,OOT.LBRACK.RBRACK.IPROC, 
C I PLUS• !MINUS. IFI G ( l O) .A TENO, ALLSP,CC 

CCMMON /CARSTR/ NILCAR(2).CAR(10) 
COMMON /CDRSTR/ NILCOR(2),COR(l0, 
CCMMON/ATClMl/ p,-.AME(4008) 
CCMMC"/ATCM2/ F"AME1.PNA~E2 
LOGICAL*l P~AME 
CCMMON .ISTKSTR/ STACK(lO) 
INTEGE~ PNAMEl• PNAME2, 

I ALLSP• RBRACK. 
I ARG3. ARG4. 
I SUBR3, A2, 
I FEXPR. SUBR. 
I PRTFNT. ~TENCA. 

INTEGER PNA~EP.FNA~EN 

SPACE. 
UNDEF. 
ALI ST. 
AS. 
FSUBR, 
BSTACK• 

INTEGER •2 CAR .COR • STACK •N [LCAR. N ILCOR 
CCMMON AND INTEGER DECLARATIONS ENDED 
c----------------------. -------

RPAR. 
ATEND. 
SUBRO, 
A9, 
T. 
OREG, 

c INO = 1 FCR POSITIVE NUMBER, -1 OTHERWISE 

COMMA, 
ARG, 
SUBRl, 
FUNARG. 
SYS. 

cc 

DOT. 
ARG2, 
SUBR2, 
EXPR. 
ROPNT. 

C LAB - 1 IF AN ATOM IS BEING PROCESSED. 2 IF FIRST CHARACTER 
C READ WAS A BREAK CHARACTER 
C t.UM = 1 WHEN ATCM NCT AN INTEGER. 2 ATOM IS AN INTEGER, 
C 3 ATOM [SNOT OF KNOWN TYPE YET OR ELSE A+ OR -

LOGICAL*! 18(80} 
IF(IATC~) 101.103.103 

101 RETURN 
103 If\D=l 

Kl=O 
LAB=2 

I SUM=O 
IFLAG = 0 
NUM=3 

1 !F(CC-IPL~S)2,26,2 
2 IF(CC-IMtNUS)3,20,3 

20 INC=-1 
2E CALL SB~T(CC,IB.Kl t 

GO TO ::s 
3 IF(CC-SPACEJ 4.10,4 

10 GO TO (40,11),LAB 
11 CALL SHIFT(CC) 

GO TO 1 

LIS25190 
LI S25200 
LIS25210 
Ll525220 
LIS25230 
LIS25240 
LIS25250 
L!S25260 
LIS25270 
LIS25280 
LIS25290 
LIS25300 
LIS25310 
LIS25320 
LIS25330 
L!S25340 
LIS25350 
LIS25360 
L!S25370 
LIS25380 
L!S25390 
LIS25400 
LIS25410 
LIS25420 
LIS2~430 
LIS25440 
LIS25450 
LIS25460 
LIS25470 
LIS25480 
L!S25490 
LIS25500 
L!S25510 
LIS25520 
LIS25530 
LIS25540 
LIS25550 
LIS25560 
LIS25570 
LIS25580 
LIS25590 
LIS25600 
LIS25610 
LIS25620 
L!S25630 
Ll525640 
L!S25650 
LI525660 
LIS25670 
LIS25680 
LIS25690 
L.1S25700 
LIS25710 
L!S25720 
LIS25730 
L!S25740 
L!S25750 
L!S25760 
LIS25770 
L!S25780 
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52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 
53 

TAPE 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

29 
30 
31 
.32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 

MARK 
1 
1 
l 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

4 IR=2 
IF(CC-LPAR)5.25.5 

5 IR-=3 
IF(CC-~PAR)6.25.6 

6 IR=4 
IF{CC-COT)7.25.7 

7 IR=5 
IF(CC-LERACK) s.25.a 

8 IR=6 
IF(CC-RBRACK) 9.25.9 

9 IR=7 
IF(CC-IFRCC) 91.25.91 

25 GO TO (40.50).LAB 
91 CALL sevT(CC.IB.Kl) 

GO TO (35.30.30). ~UM 
30 IF (CC-IFIG(l)) 36.32.31 
31 IF (CC-IFIG{lO)) 32.32.36 
32 NUM =2 

ISUM ~ ISUM*IO+(CC- IFIG(l))/16777216 
IF (ISU~-IR~NGE} 35,35,321 

321 ISUM= IJ<ANGE 
[FLAG = 1 

GO TO 35 
36 r-;uM=t 
35 LAB=l 

CALL SHIFT( CC) 
GO TO ~ 

40 GC TO (41.42.41). f\U~ 
41 IATOM=MATOM(IB.Kl) 

IRET=l 
RETURN 

42 ISUM = ISUM*IND 
IF (IFLAG.GT.O) WRITE(3,100 J ISUM 

100 FCRMAT (43H INTEGER HAS EXCEEDED LIMIT - VALUE SET TO .16) 
IATOM = ISU~+NUMADD 
I !=<ET== 1 
RETURN 

50 I RET= IR 
C A LL S f-1 FT (CC ) 

RETUS." 
Et\D 

DEFINE(((OEFIN(LAMBOA(X Y)(PROG(Z U)(SETQ U(INUNIT X)) 
(SETQ Z Yl (CCND(Y(GO A))) B(CONO((EVAL(REAO)NIL)(GO B))t (GO C) 
A(DEFIN*(REAO)Y)(COND((DEFIN• Y)(GO A))(T(GO C)))C(INUNIT U)(RETURN 
)(OEFIN*(LAMBCA(X Y)(CONO((NULL Y)NIL)((EQ(CAR Y)(CAAR(CADR Xt)) 
(Pt=<OGN(EVAL X NIL)(RPLACA Y NIL))J(T(OEFIN* XCCDR Y)JJ))) 
(OEFIN#(LAMBCA(Z)(CONO((NULL ZJNIL)((NULL(CAR Z))(OEFIN*(COR Z))) 
(T T)))))J 
DEFINE ({ 
(MAPCAR (LAMECA (F LIST) 

{CCNC ({"ULL LIST) NIL) 
(T {CONS CF ( CAR LIST)) 

(MAPCAR F( COR LIST )) ))) 
) ) )) 

DEF l"E (( 
(LENGTH(LAMBO~{M) (CONO ((NULL M)OJ 
(T(AODl(LENGTt-(COR M) )) ) )) ))) 
DEFlt\E ( ( 
(SEARCH (LAMECA (2 PF U) (CCNO ((NULL Z) (U Z)) 

LIS25790 
LIS25800 
LIS25810 
LIS25820 
LIS25830 
LIS25840 
LIS25850 
L!S25860 
LIS2S870 
L1S25880 
L!S25890 
LIS25900 
LIS25910 
LIS25920 
L!S25930 
LIS25940 
LIS25950 
LIS25960 
L!S25970 
L!S25980 
L[S25990 
LIS26000 
LIS26010 
L!S26020 
LIS26030 
L!S26040 
LIS26050 
LIS26060 
LIS26070 
L!S26080 
LIS26090 
LIS26100 
LIS26110 
LIS26120 
LIS26130 
L!S26140 
LIS26150 
LIS26160 
LIS26170 
L!S26180 
LIS26190 

OEFINOlO 
OEFIN020 

Z)))OEFIN030 
OEFIN040 
OEFIN050 
OEFIN060 
DEF1N070 
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72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94-
95 
96 
97 
98 
99 

100 
101 
102 
103 
l 04-
105 
106 
107 
108 
l 09 
110 
Ill 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

TAPE 
TAPE 

l 
1 
l 
l 
l 
1 
1 
1 
l 
l 
1 
1 
1 
1 
l 
1 
l 
1 
l 
1 
1 
l 
l 
1 
1 
1 
l 
l 
l 
1 
1 
1 
l 
1 
I 
l 
1 
1 
l 
1 
1 
t 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

MARK 
MARK 

Z) PF U)) ) )) 
( ( P Zl (F Z)) 

{T (SEARCH (CCR 
( SlJBL IS ( LA~ BCA 

( T ( SEARCt-' 
(CUCTE 

( X Y) (CONO ((NULL X) Y) ((NULL Y) Y) 

( CUOTE 
(QUOTE 

X 
(L~Meo.- (J) (EQUAL y (CAAR J)} 

(L AM 80 A ( J ) ( CO AR J J ) 
(LAMEDA (J) (CONO ((ATOM Y) V) 

) ) 
) 

(T (CONS (SUBLIS X (CAR Y)J (SUBLIS X (CORY)))) 

)) 
) ) 

) ) ) 
) ) ) 

DEFINE(( {DELETE(L.OMBOA(X)(PRCGN(RPLACD X NILHCOND( (ATOM X)NIL) 
( T ( R PL AC A X f\ IL ) ) t) ) ) ) ) 

DEFII\E(( 
(UNICN (LAMBC.e {X Y) (CONO ((NULL X) YJ ((MEMBER (CAR XJY) 

(UN ION ( COR X )Y)) (T (CONS (CAR X) (UNION (CDR X) Y) J) I )I 
{INTERSECTION (LA~BOA (X Y) (CONO ((NULL X) X) ((MEMBER (CAR X) Y) 

(CCI\S (CAJ; X) (INTERSECTION (CDR X) Y))) (T (INTERSECTION (COR X)Y)) 
) )) 

)) 
OEFINE{((ATTRIB(L.OMECA(X Y) (PROGN {NCONC X Y) Y) )) )) 
DEFINE(((SUBST (L.OMECA (X Y Z) (COND ((EQUAL Y Z) X) 
( ( ATCM Z) Z) 
(T (CCNS (SLSST X Y (CAR Z)) (SUBST X Y (COR ZJ))) ) )) )) 
DEFINE({{CLIST (LAMBDA (X) (COND ((NULL X)X) ((ATOM X) (LIST X)) 
(T X) ) )) ) ) 
DEFLIST{((QLIST(L~MBCA(X Y)(COPY X) )))FEXPR) 
OEFINE({(COPY(LAMEOA(X) (CONO ({NULL X)X) ((ATOM X)X) 
(T (CCt-.S (COPY (CAR X)) (COPY (CDR X))) ) ) )) )) 
OEFL I ST (( 
(TRACE (LAMBCA (X YH*TRC X))) 
( t.JNTRACE (LAIi/BOA {X Y )( *UTRC X))) )FEXPR) 
DEF 11\E {( 
(*TRC (LAMBCA (X) (CCND 

((NULL X) X)(T(CONS(CONO((*CHK(COAR X)(CAR XJ)(CAR X)) 
(T NIL))(*TRC (COR X))))))) 

(*UTRC (LAMBCA (X)(CCNO 
((NULL X) X)(T(CCNS(CCNO( (.f:UNK(CCAR X) )( CAR X))(T NIL)) 

C*UTRC (CDR X)))J))) 
(*CPL(LAMEOA (X Y)(f.PLACA X(LIST(QUOTE LAMBDA)(CAR(COAR XU 

(LIST (QUOTE PROGN) 
(LIST(CUOTE *TRE)(LIST(QUOTE OUOTE)Y) 

(CONS(QUOTE LIST)(CAR(CDAR XJ)J)(LIST 
(QLOTE *TRR){LIST(QUOTE QUOTE)Y)(CONS(CAR X)(CAR(COAR X))))))))) 

(*CHK{LAMBDA(X V)(CONO((t-.ULL X)NIL) 
{(EQ (C.OR X)(OUOTE EXPRl)(*CPL(CDR X}Y)l 
((EQ (CAR X)(QUCTE FEXPR))(*CPL(CDR X)Y)) 
(T(*CHK(COOR X)Y))))) 

(*TRE{LAMBOA (X Y)(PRINT (LIS'J X (QUOTE ARG )Y)))) 
(*TRR (LAMBDA (X Y)(C~R(CDDR(~R[NT(LIST X (QUOTE VALUE)YJ))))) 
(*LNK{LAMBD.- (X)(CO~D{(NULL X)NIL) 

((EQ {CH, X) (QUOTE EXPR)H*UPL X)) 
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