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REYNO OS J 05203A"D344X51430~01145050 

IIJOStIS OD DSNAME~C145.B176~8.LISP.OBJE(TtDISP=SHR 

II EXEC PGH=lISP 
IlllSPUUT DO SYSDUI=A,OCB=BLKSIZE=198 
IIGEOAi\tK DD UNITc=CElltVGl=SER==CELlBE ~ 
I I DS N AM E == C 14 5 '" B 0 5 2 03 .. G EO P; NK EN. A P R : I L2 9 ,!\ 1 

II OISP=SHR 
III I SPIN DD ¥ 

OPEN (GEDANK SYSFILE INPUT) 
RES lOR E (GE 0 AN K ) 
CL OSE (GE DAN K) 
E X CIS E (' N IL ) 
PRBUFFER (T) 
GE DANK EN ( ) 
NIL I SAT OM ( ) ; 
PRNV IS "1*X (N IS REF X LL; PRINT « .. ; 

PR 1 NT X Ll; 
lOOp: IE GRE AlfRfN, )( IH ) THEN GOlD DONE El SF (); 
PRINT X V,Al N; N := INC 1'1; GOTO LOOP; 
DONE: PRINT X Ul); 

P RN V R I S '* X ( N I S R E F X t : .. ; PR I NT" ..; 
PRINT X LL; 
LOOP: IF GHEAlER(N. X UL) THEN GOTO DONE ELSE (); 
P R I N T V A l X V n L N; N : -= INC N; GOT 0 L 00 P ; 
DO N E: PR I N T X. U L ) ; 

PVECTOR IS # {l .... UtFJ n. IS COERCE L; U IS:, COERCE U; f IS COERCEF; 
#I (I IS COERCE I; IF I = LL THEN L 'ELSE IF I =: UL THEN U 

ELSE F I)}; 
L I BR AR Y $ 

GE DA NK EN () 
M IS( Ml IS VEClorn,l, 3, 1* I VECTORt 1" 3."# J REF 0»; 

:# ( I, ..J) (Ml ,I) J); 
HT 1 S It ( I t J) M ( .J" I); M () I S # I M ( I, I); 
S IS (51 IS VECTOR(l" 3,,# I VECTOR(l,I. # J REF 0); 

# < I, J) I F NO T GR E A 1" E R ( J f' I) THE N (S 1 I) J E L S E ( S 1 J) I); 
S(l,3) := M(1~3) := .1; 
5(2,1) := MT(1.2) := 2; 
S(3,2) := MT(2,3) := 3; 
M(3.1) :== 4; 
M T( 2 t 1) : = 5; 
MT(3,,2) := 6; 
5(2 .. 2) := M{2.2} := 7; 
5 ( 3., 3 ) : == M D ( 3) : ::; 8;' 
VECTOR(1,3,#I VECTOR(1,3. #J 

os 

(Tf:RPRI(); PRINT' I; ,PRINT J; PRINT VAL MrI,J); 'PRINT VAL MT(l,J); 
PR i NT V A l S ( I., J): P R\ I NT V A L MOL»)); 

GEDANKEN () 
READ IS READCHAR; 
MAKERLIST ISHij() 

(B I S RE F 0; # 1 
(IF B ;:: 0 THEN B := (REAP('), MAKERLIST(») ELSE (,); B I })j 

(X IS MAKERLIST(); 
Xl IS X 1; X2 IS X 2; 
PR NV ( Xl, Xl, X 2 1, X. 1 't (X 2) l.,X 2 1. ( (X 2) 2) 1 • Xl, ( X2) 1, « X 2) 2 ) 1 ) 
) ; 
OSABC 

GE DA NK EN () 

e 

• 



PS E U 0 0 c or Y I S ti V 
fel IS REF NIL; 
SEARCHC[ ISR #(X1 I. F. G) IF X .:::: NIL THEN G(·} 

ELSE IF (x J) 1 ;:: r THEN F (X 1) 2 
ELSE SEARCHCL{}( 2, I, F~ G), 

.# I (1 IS, COER E I. 
IF I .:: LL T~JEN V lL ELSE IF I :::: Ul THEN V UL 
ELSE IF NOT ISIN1EGER I 

OR G REA T E R (V ll? 1 lOR G RE t:, T E R ( I? V UL) 
THE N GUTO ERROR 

E L S E I MPR E f { 
*' X SEARCHCL{VAL CL<t I, # R NCSET(R'tX), 

#() Cl := {(I .. NCREF Xl If )VAl Cl)), 
#(J SEARCHCL{VAl CL, [, VAL,':U-() VAL V Ill»); 

v IS (REF 1, REF 2. REF 3); 
( I S P S E U DO COP Y V; 
PRNVR C; 
c 1 := 5; C 2 ::: 6; 
PR NV R C; 
C 1 :.:: 7; 
PR NV R C; 
PRNVR \.i; 
0$ 

GE DA NK EN () 
COMPILE IS #A (A i; CGoro L; 1'1: .1\ 3; GOTO N; L : A .2; GOTO' M); N : A 4); 
AS SE M B 1_ E I S R #A {X I S P R I NT A ( ); I f X = If THE N () E L SEA SSE H B LEA ) ; 
(tC IS REF 0; Lt' IS REF 0;: INST IS REF 0; 
lC != LC1; ASSEMBi.E{#() (LA:::::· LI\,l;GOIO le; ltJIl: VALINST)}; 
GOTO DONE; 
LeI: COMP1LE(# XtLC :.:: LC2; INST ::= Xi GOlD LA; LC2:}};GOTO ERROR; 
DON E : ) ; 
os 

GE DANK EN () 
PARS E IS # <. IN, f'4B, F A I L. ) 

(U IS REF 0; 
PC IS # () (( IS IN(); IF C = "" If THEN GorO FAIL ELSE C); 
PSI S R .# () ; ell S pel.); AM B ( Ll ); u :.= {C 1, P S ( ) t PC ( ) ); GO TO l2; 

L 1: U : = C 1; L 2: V At u); 
----( R=----I-o-S-f"""" .. )S.,,-·· -:-(.,-) -; IF IN (' ::: ..... THEN R ELSE GOTD ftd l ») ; 

PRN S Q [S R .# X I F J S FUN crT ON X THE l\I 
(PRINT ,,( .. ; VECTOR(l·!X UL. #1 PRNSQ x I); PRINT ")") 
E L S E' PR I NT X; e PRNS(J 

( (. .I S REF NIL; w r S REF NIL; R I S REF N I,L; C H AI< I S REF NIL; 
C :.:: (P A R S E ( # () (W ! -:: ( L 1, V At w) ~ G OT a C ON"T; L 1: V A L C H A R ) t e # L 2( R ::: (L 2 , VAL R»), f ON T) t 

V At C); 
CONT: IF R .::: NIL /\,ND W :: NIL THEN GOTO /JONE 

ELSE IF R :: NIL THEN (CHAR ::::: REAOCHAR(), R := 14; W :.:: NIL) 
ELSE \}; 

(I... IS R 1; R :::: R 2; GOTO L); 
DONE: VAl. C); 
OSA. ' 

SE DANK E N () 
PARSE IS # (IN, AMB, FAIL) 

OJ IS REF 0; 
pel S # () (C I SIN ( ); [F C = ..... T rfEN G oro fA I l· E LS E C); 
PS ISR" () «(1 IS PC!); AMS·(ll); U := (Cl f PSt), PC()'; GOIO L2; 

. l 1: U : = C 1; L 2! V AL U}; • 



t R IS' PS( );If IN f) :::: .*..... THEN R ELSE GOTO F A It )<) ; 

PRNSQISR # ~ IF1SFUNCT10N X THEN 
(PRINT "( "; V Fe T OR ( I "X U L, # I PR NS ax I) ; PRINT ")"} 
ELSE PR I NT X; 

PRNSQ 
( c IS REF NIt; w IS REF NIL ;R I S REF NIt; CHAR IS REF NIL; 

c ';:: (PARSE(tf() (w !='- (Ll .. VAL W);GOTO CONT; ll!VAt CHAR), 
it l2 {R ::::: \. l2. VAL R»)" C ONT ). 

V At C); 
CON T: I FR·:: 1\1 I L f· NOW :: NIL T HE N GOT 0 DONE 

- E l S ElF R .= NIL THE N (C H A R !::: REA 0; C H A R ( ); R ::= w; w : .::' NIL) 
ELSE (); 

(l IS R 1; R !.= R2; GOIO L); 
DONE: VAL C); 
OSABCDE. 

GE OANK E N () 
PARS E IS # (IN .tUfiS, F AI L) 

(U IS REF 0; 
PC IS #: ()(C IS IN<); IF C == ..... THiEN GOTO FAIL ELSE C); 
PS ISR # () «(1 IS PC(); AMff(llj; U := (Cl. PSt)", PC(); Goro 

L 1: U:= C 1; L 2: V AL U); 
(R IS PS ( ); I FIN () :::: ..... TH EN R E l S EGO TO F A I L » ; 

PRNSQ ISR # X IF !SFUN(TION X THEN 
( P R I NT" ( ..; VEe T OR ( 1 'I X U l , # I PR NS Q X I); P R I NT" l .. ) 
E l Sf PR I NT X ; 

PRNSQ 
( c- IS REF NIL; w IS REF NIL; R I SR E F NIt ; CHAR IS REF NIL; 

C :::;; (P A R S E ( • () OJ ::;: ( L 1. V At w); GOT 0 C ON I; L 1: V ALe H A R ) f 

'* L2 R::::: {L2, VAL R»., CONT). 
VAt. (); 

CON T: IF R :;: NIL to, NOW: NIL T HE N GO TO 0 ONE 
ELSE IF R : NIt THEN (CHAR := READ~(HAR(>; R .- W; W :=NIl) 
ELSE (); 

(L I SRI; R ::-: R 2; G a TO L); 
DON E: VAL C); 
OSABCD. 

GE OA NK E N () 
P R NV lJ 1\1 ITS E Q 11; 
PRINT (UNlrSEQ 17) REF 1; 
PRNV VECTOR(3,Q,INC); 
PRNV, VECTOR( 3,2,lNC); 
P R N V VEe T OR ( 3 , 3 , INC) ; 
PRNV VECTOR( REF 3, REF 5, NCREF REF INC); 
P R -l NT ( VEe TOR ( 3, 0 t r N C }) REF L L ; 
PRINT(VECTOR{3,5,JNCJlHEF 4; 
P RN V P VEe TO R( 0 ., 9 f 1 N T TO 0 I G IT) ; 
PRNV PVECTOR<O,9. #1 OIGITTOINTINTTOOIGlt I); 
0$ 

GEDANKEN () 
CONS IS #(X, Y) #7 IF Z ~= 1 THEN X ELSE Y; 
CAR IS # X Xl; 
C DR IS # X X 2; 
XIS CONS ( (0 NS ( 1 .. 2) teo NS ( 3. 4) ) ; 

tit PRNV (CAR CAR Xt CDR CAR X. CAR CDR X .. CDR CDR X>; 
os 

• GE DA N KEN () 
lISTLENGTH ISR ttL IF L =NIL THEN 0 ELSE INC LISTLENGTH t 2; 
LIS TEL EM IS R # { I" l) I f L = NIL r HE N GOT 0 ERR OR 

e 
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E L S ElF 1:::: 1. THE IV l 1 E L S Ell S TEL E M <DE CIt L 2); 
AP P E 1\1 DIS R# { }{ ',Y } I F X ::: N I L t H E N Y E l S E: ( X 1 t A P P E N 0< (X 2 f y)}; 
VEcrOR ISR #(L. u~ f) 
IF GREATERtl, U) THEN 

# 1 I F I -:: L L' r HEN l E l S ElF I ::: 0 [ THE N 0 E t [ E L S E G U' 0 E R RO R ... 
E L S E (V I S VEe TOR ( L ,DE C U ~ F) c; TIS F U; 

** I IF I,:::: Ul 'THEN U ELSE IF I z U TWEN T ELSE V I);; 
( 

MAKESEQFROMLIST IS # l 
# 1 I F I ::: L L THE N 1 E L S Elf I ::: Ul THEN LIS T LE N G T H 

ELSELISTElEM{I, L); 
MAKELISTFROMSEQ ISR# S MLFS1( If S); 
HL f S 1 I 5 R# ( I 1 S) I F G R EA T E R ( ItS U L) r H: E N i'A I L 

ELSt 1* K (CASE K OF S I, 'MlfSl(INC I,c, S»; 
(X IS {Or, (8, (9,NIL» );t\ IS APPENO(X',X); 
PRiNT LISTlENGTH l'lIl·; 
PRINT lISTLENGTH X; 
PRNV PVECTOR(l,3,#I lISTELEM{I,X»; 
PRNV PVECTOR(1,6. u r LiSTElEM(I,A); 
PRNV MAKESEQFROMlIST NIL; 
PRNV MAKESEQFROMllST X; 
PRINT MAKELISTFROMSEQ (); 
PRNV PVECTOR(1.3, #1 lISTELEH(ItMAKElISTfROMSEQ (7,8,9»); 
PRINT NIL)}; 
OS 

GE DA NK EN () 
PR OPV A LIS #- (P f L J 

{P IS COERCE P; 
SEARCHL ISR # it, 

IF X ::: NIL lHEN 
( N E ,W V I S REF 0; L : = «( P , NEW V) " V ALL ); NE W V ) 

ELSE IF (X }) 1 ::; P THEN (X I> 2 ELSE SEARCHl )( 2; 
SEA RC Hl V Al L) ~ 

M A, K E PRO P L 1ST I S # () (l I S REF NIL; :# P PROP V t.\ l ( P, L»); 
A IS MAKEPROPLlST }; B is Ml\KEPROPLIST(); 
PR OP I S A TOM ( ) ; 
PR. IN T VAL A PROP; 
PRl NT VAL A PROP; 
A PROP := 100; 
PR IN T VA L A PR OP ; 
A "a" :::: 101; A 17 := 102; A PROP := 10.3; 
B "Q" := 201; 8/17 := 202; B PROP != 203; 
PRNVR( A "Q", A 17,~ A PRtJP¥ A TRUE, B "Q"" B 17, B PROP); 
os 

GE DANK EN () 
R4 IS REF 4; M3 IS HEFNEG 3; 
NOT I S #)( I F X THE N F A L SEE L SET R UE ; 
NEG rSR'l*X (X IS COERCE )(; IF NOT I~') INTEGER X THEN GOTO ERROR 

E L S ElF X :: 0 THE N 0 E L S ElF G RE ATE f( ( X 11 0) THE N 0 E C NEG DEC X 
ELSE INC NEG INC X); 

AOD ·ISH #(X, Y) (X IS ,COERCE Xi Y IS· COERCE Y; 
, elF NOT I SIN T E G E R X OR NO TIS 1 NT EG E R Y THE N GOT 0 ERR OR 

ELSE IF X = 0 THEN Y ELSE IFGREATER(X. 0) THEN INC AOO{OEC X, Y) 
ELSE DEC AOO(INC X, V)~; 

SUB T RAe TIS R '# ( X, y) ( X I S C OE R C EX; Y I S C 0 E RC E Y; ADD ( X, NEG Y»; 
MU L TIP l Y' I S R It (x. y) (X I S CO ERe E )( ; Y I S CO E RC E Y; 

I F NOT lSINTEGERX OR NOT lSI NTEGER Y THEN GOTO ERROR 
ELSE IF X = 0 THEN 0 
ELSE IF G REA T E P ( x • 0 ) THE NA D 0 f H U L T I Pit y ( 0 E C x, Y)..Y ) 
ELSE 'SUBTRACTCMUL TIPlYtINC x, Yl. Y}}; 



OIvrDE ISR 1f()!, Yl()( I S COERCE' X;' Y IS 'COERCE Y; 
I F NOT IS INTEGER X OR NOT lSI NTESER Y OR Y :: 0 THEN GOTO ERROR 
ELSE If GREATEf<,O-t Y} THEN NEGtOIVIDE'lX. NEG Y» 
E L S ElF NOT G HE ATE R ( Y , X) l HEN INC 01 V IDE CSOB T RA C T ( "X, Y), y) 

ELSE IF NOT GREAJERll 1 NEG Xl 
THEN DEC 0 IVIDE { ADD (X. Y) $ Y) ELSE" 0); 

REMAINDER ISR #(X. Y) (X IS (OERCE X; Y IS COERCE Yj 
SUBTRACT(). MULTIPLY!Y. DIVIDErXiYl)}); 

P R IN T NO T 1" RUE; 
PRINT NOT REF fALSE; 
PR INT NE GO; 
PR I NT NEG 3; 
PRT NT NEG f't3; 
P R IN T i~ DO: (0, 4 ); 
PR I NT ADD ( 1 t R 4) ; 
PR IN T 1~ 00 013 ,4 ) ; 
PRiNT SUBTRACT(M3.R4}; 
PRINT ~lULT[PLY(O,4); 

PR INT HUt TI PI Y( 2,R4) ; 
PR'INT MULTIPLY{M3,.4); 
PRINT DIVIDE(R4,3'; 
PRINT DIVIDE(2,3); 
PRINT Dl VIOE(O, 3); 
PR1NT OIVIDElNEG 2, 3); 
PRINT OIVIDE(NEG 4,3); 
PR1NJ OIVIDE(NEG 4,M3); 
PRINT REMAINOER(R4,3); 
PRINT REHAINnER(NEG 4,M3>; 
0$ 

GEDANKEN () 
LAB: (:'\1 IS ATOH(); A2 IS ATOM(); f IS REF 0; 

IS REF (REF l,TRUE.FALSE,·'A""lL,Ul.IMPREF(NEG.ATOM)"NEG,lAB, 
ERROR); 

ITER ISR #1 iF GREATERlI,lUL)'THEN () 
E L S E ( P R I NT 'f l I; I T E R I NC I ) ; 

F .- ISINTEGER ; IfER 1; 
F := ISBOOlEAN ITER 1: 
F := ISCHAR ; ITER 1; 
F '"- ISATOM ITEJ1~. 1; 
F .. - IS F UNe T ION ; I l E R I; 
F "- ISREF ITER 1. 
e: := ISLABEL ITER 1; 
L .- «1,1),Cl,2)'t e <TRUE, REF TRUE),{TRUE,REF fALSE),(FAlSE,REf FALSE), 

( RE F II A .. '" REF ••. A •• ).. ( REF .. A .', REF •• B to), 

( RE F L l, L L) ¥ . (R E F L l, U L) t ( REF UL ,d UL), 
(Al,Al),(Jll.A2l, 

. ( NE G ,N E G ).; (l A.8, L AS ) .. 
(l.TRUE,. (TRUE,"A"). ("~", lL)" (ll, AI), (Al'y NEG), 

'. ( NE G • L AS ) 'a' (L A B ~ 1 ) ); 

OS 
/¥-

F ! =. E QU A L; I T E R 1); 

" 

e 
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