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CADDEFS]  TRACK 9  
CREATED 20 .03  14  9  1973  

[  2 1 . 1 6  1 4  S E P T  1 9 7 3 3  

FUNCTION ADDEFS X ;  
VARS CUCHAROUT U  V ;  

-U IN<C/DEFS] ) ->U ;  
DOUT(C /DEFS] ) ->CUCHAROUT;  
APPL ISTCX,LAMBDA X ;  
PRSTRINGC DEF INE  
c  )  ;  
PPR I  ND (  C % X ,  PROP (  "DEFNI "  ,  X )  % ] ,  1  ,  2 ) ;  
PRSTRINGC )  ;  

% ) ; 
END)  ;  
DOIO(U ,CUCHAROUT) ;  
END;  
ADDEFS( ) ;  



C/  INPUT]  TRACK 9  
CREATED 20 .03  14  9  1973  

C  2 1 . 1 6  1 4  S E P T  1 9 7 3 3  

COMMENT ' TH IS  F ILE  CREATES THE FUNCTION "DEF INE"  WHICH JUST  PUTS 
A FUNCTION DEF IN IT ION ON THE PROPERTY L IST  OF THE FUNCTION NAME.  
THE FUNCTION "GETTHM"  JUST  L IN«S  TO OUR D ISC TRACK TO FETCH 
A THEOREM FROM THE STANDARD THEOREM F ILE ,  G IVEN A THEOREM NAME.  
(TH IS  IS  NOT AN ESSENTIAL  PART OF  THE PROSRAM, ) ' ;  

VARS THMTRACK THMFILE ;  
36  ->  THMTRACK;  
C THEOREMS]  - >  THMFILE ;  

N IL  ->  ALLFNS;  

FUNCTION DEF INE  X ;  
CX  "DEFN" ,  HD(TL (X ) )  %3  - >  MEANING(HD(X) ) ;  
I F  MEMBER(HD(X) ,ALLFNS)  

THEN;  ELSE HD(X)  : :  ALLFNS ->  ALLFNS.  CLOSE;  
END;  
FUNCTION NORMDEF X ;  
VARS PROVEFNS LEXPR FNNAME;  
I F  ISWORD(X)  

THEN X ;  PROP( "DEFN" ,X ) ;  
ELSE HD(X> ;  HD(TL (X ) ) ;  CLOSE*  

- >  LEXPR ->  FNNAME;  
N IL  ->  PROVEFNS;  
NORMALATE(HD(TL (TL (LEXPR) ) ) ) ->X ;  
Z %  LOOP IF  PROVEFNS / =  N IL  

THEN IF  HD(PROVEFNS)  / =  FNNAME AND 
PROP( "DEFN" ,HD(PROVEFNS) )=UNDEF 

THEN HD(PROVEFNS) ;  CLOSE;  
TL (PROVEFNS)  - >  PROVEFNS;  
CLOSE %3 - >  PROVEFNS;  

I F  PROVEFNS / =  N IL  
THEN NL (2> ;  PR(FNNAME) ;NL (1 ) ;  
PRSTRING( 'UNDEFINED FUNCTIONS;  % ) ;  
PR(PROVEFNS) ;  
NL (2  )  »  
CLOSE;  

ÙEF I  NE( [%  FNNAME,  CX  " L  A  M 3  D  A "  ,  HD(TL (LEXPR) ) ,  X  %3  % 3  )  Î  
E N D ;  

FUNCTION GETTHM THMNAME;  
VARS PROGLIST  TRK;  
D ISCUSER->TRK;  
ÜTHACK(THMTRACK)  ;  
IF  HD(THMNAME)  =  "ALL "  

THEN CX C0MP1LE(D IN(THMFILE)  )  X3 ;  DTRACK(TRK) ;  
- >  TRK;  
I F  TL (THMNAME)  / =  N IL  

THEN 
HD(TL (THMNAME) )  - >  THMNAME;  
LOOP I  F NOT(EQUAL(THMNAME,HD(HD(TRK)  )  )  )  THEN TL (TRK) ->TRK;  CLOSE ;  



C L O S E ;  
TRK;  

EX IT ;  
INCHARITEM(D I .N (THMFILE)  )  - >  L  IST ;  
DTRACK(TRK)  ;  
FNTOL IST(LAMBDAJLOOPSL IST( ) ->TRK;  I F  TRK="COMMENT"  

THEN LOOPIF  L IST ( ) /=» ; "  THEN CLOSE;  GOTO LOOP;  CLOSE;  
TRKJEND)  - >  PROGLIST ;  

LOOPIF  NOT(NULL(PROGLIST)  )  
THEN 
IF  EQUAL(THMNAME,L ISTREAD( ) )  THEN ERASE( ITEMREADO) ;L ISTREADO;EX  IT ;  
LOOPIF  ITEMREAD(  )  / =  THEN CLOSE;  
CLOSE;  

ÉRRFUN(THMNAME,57 ) ;  
TND ;  

FUNCTION ADDEFS;  

DCOMP(CADDEFSL) ;  
END;  



C/  EVAU TRACK 9  
CREATED 15 .27  15  6  1973  

C 21 .16  14  SEPT  19733  

VARS PROVEFNS APPLYNONPRIM SOMBOUT OTHERF A I  LS  POCKETIT  BOMBED EXPNDGFUN 
81NP-V 'ARS AUXANALY ANALYSIS ;  

N IL  ->  PROVEFNS;  

COMMENT ' TH IS  IS  THE BASIC  EVAL  ROUTINE .  

FUNCTION EVAL  TERM;  
VARS Y  X ;  

COMMENT ' I F  TERM IS  ATOM,  RETURN IT  OR VALUE,  ACCORDING 
TO WHICH ATOM.  *  ;  

IF  ATOM(TERM)  
THEN 
IF  TERM =  N IL  OR TERM =  "T "  OR ISNUMSER(TERM)  

THEN TERM;  
ELSE IF  ASS0C(TERM,AL IST)  

THEN BACKO;  
ELSE TERM;  CLOSE;  

EX IT ;  

COMMENT 'GET  FUNCTION SYMBOL V ;  

HD(TERM)  - >  X ;  

COMMENT 'CONSIDER THE POSSIB IL IT IES* ;  

I F  X =  "CAR"  
THEN 
POCKETIT  - >  X ;  
0  - >  POCKETIT ;  
EVAL(HD(TL (TERM) ) )  - >  Y ;  
X  - >  POCKETIT ;  
I F  Y  =  N IL  

THEN N IL ;  
ELSBIF  Y  =  "T "  

THEN N IL ;  
ELSE I  F  ISNUMBER(Y)  

THEN N IL ;  
ELSE IF  ISNUMSKO(Y)  
THEN N IL ;  
ELSEIF  SHD(Y)  =  "CONS"  

THEN HD(TL (Y ) ) I  
ELSE BOMBOUT(C% "CAR" ,  Y  %3 ) ;  
EX IT ;  

STEPCNT +  1  ->  STEPCNT;  
EX IT ;  

I F  X =  "CDR"  
THEN 
POCKETIT  - >  X ;  
0  - >  POCKETIT ;  
EVAL(HD(TL (TERM) ) )  - >  Y ;  



X  - >  P O C K E T I T ;  
I F  Y  =  M I L  
T H E N  N I L ;  
E L S E  I F  Y  =  " T "  

T H E N  N I L ;  
E L S E  I  F  I S N U M B E R ( Y )  

T H E N  Y  -  1  ;  
E L S E  I F  S H D ( Y )  =  " C O N S "  

THEN HD(TL (TL (Y )  )  )  ;  
E L S E  B O M B O U T ( C X  " C D R "  »  Y  * ] ) ;  
EXIT ;  

S T E P C N T  +  1  - >  S T E P C N T ;  
E X I T  ;  

I F  X  =  " C O N S "  
T H E N  
C O M M E N T  ' [ %  " C O N S " ,  E V A L ( H D ( T L ( T E R M ) ) ) ,  =  V A L ( H D ( T L ( T L ( T E R M ) ) ) )  % I P  ;  

b V A l . ( H D ( T L ( T E R M )  )  ) - > X ;  
t V A L ( H D ( T L ( T L ( T E R M ) ) ) ) - > Y ;  
C X  " C O N S " ,  X  ,  Y  % ] ;  

E X I T ;  

I F  X  =  " E Q U A L "  
T H E N  
E V A L ( H D ( T L ( T E R M )  )  )  - >  X ;  
E V A L ( H D ( T L ( T L ( T E R M )  ) ) )  - >  Y ;  
I  D E N T ( Y , X )  - >  F O O l ;  
I F  F O O l  =  N I L  

T H E N  N I L ;  
E L S E  I F  F O O l  

THEN " T " ;  
E L S E  I F  I  S C O N S ( Y  )  A N D  I S C O N S ( X )  

T H E N  
A P P L Y ( A L I S T , L A M B D A  A L I S T ;  
C O N S P A I R ( " x " , X )  ( C O N S P A  I R ( " Y "  ,  Y  )  : :  A L I S T )  - >  A L I S T ;  

t V A L ( C C O N D  [ E Q U A L  C C A R  X ]  C C A R  Y ] ]  C E Q U A L  C C D R  X ]  C C D R  Y ] ]  N I L ! )  ;  
END) ;RETURN;  

S T E P C N T  -  1  - >  S T E P C N T ;  
G O T O  C O N D R U L E S ;  
E L S E  
C %  " E Q U A L " ,  X ,  Y  % ] ;  
EXIT ;  

S T E P C N T  +  1  - >  S T E P C N T ;  
E X I T ;  

I F  X =  "COND"  
T H E N  

C O N D R U L E S :  
E V A L ( H D ( T L ( T E R M )  )  )  - >  Y ;  
I F  Y  =  N I L  O R  Y  =  0  

THEN 
f c V A L ( H D ( T L ( T L ( T L < T E R M ) )  )  )  )  ;  

E L S E  I  F  I  S C O N S ( Y )  
THEN 
E VA L ( H D ( T I  ( T L ( T E R M )  )  )  )  ;  
E L S E  
C O M M E N T  ' r % " C O N D " , Y , E V A L ( H D ( T L ( T L ( T E R M ) ) ) )  ,  

E V A L ( H D ( T L ( T L ( T L ( T E R M ) ) ) ) ) X 3 v ;  
E V A L ( H U ( T L ( T L < T E R M ) ) ) Î - > X ;  



E V A L ( H D ( T L ( T L ( T L ( T E R M ) ) )  )  ) - > F 0 0 1 ;  
CX " C O N D " ,  Y ,  X ,  F O O l  X 3 ;  
EXIT ;  
S T E P C N T + 1 - > S T E P C N T ;  
EXIT ;  

C O M M E N T  ' X  M U S T  B E  N O N - P R  I  M  I T I  V E .  C A R E F U L L Y  E V A L  I  T  v  ;  
APPLYNIONPRIM(  )  ;  

E N D  ;  

F U N C T I O N  B O M B O U T  T E R M ;  
I F  POCKETIT  

THEN 
T E R M  :  :  P O C K E T  - >  P O C K E T ;  
E L S E  T E R M  : :  O T H E R F A I L S  - >  O T H E R F A I L S ;  
C L O S E ;  

T E R M ;  
E N U ;  

F U N C T I O N  E V A L A R G S ;  
V A H S  P O C K E T  P O C K E T I T ;  
N I L  - >  P O C K E T ;  
( H D ( T E R M )  =  E X P N D G F U N )  - >  P O C K E T I T ;  
M A P L I S T ( T L ( T E R M ) , E V A L )  »  
I F  P O C K E T  / -  N I L  

T H E N  
P O C K E T  : :  B O M B L I S T  - >  ß O M ß L l S T ;  
1  - >  8 0 M B E D ;  
C L O S E ;  

E N D  

F U N C T I O N  E X P A N D C A L L  E X P N D G F U N  A L I S T ;  
I F  N O T ( M E M B E R ( E X P N D G F U N , P R O V E F N S )  )  

T H E N  E X P N D G F U N  : :  P R O V E F N S  - >  P R O V E F N S ;  C L O S E ;  
P R O P ( " D E F N " , E X P N D G F U N )  - >  F O O l ;  
I F  F O O l  =  U N D E F  

T H E N  
E X P N D G F U N  : :  E V A L D A R Q S ;  
E X I T ;  

N I L  - >  B O M B L I S T ;  
N I L  - >  O T H E R F A I L S ;  
BINDVARS(EVALDARGS,HD(TL ( F O O l ) ) , AL I  ST ) ->AL IST ;  
É VAL ( H D ( TL(TL ( F 0 0 1 >  )  ) ) ;  
t N D ;  

F U N C T I O N  8 1 N D V  A R S  A R G L I S T  V A R L I S T  A L I S T ;  
L O O P I F  A R G L I S T  / =  N I L  

T H E N  
C 0 N S P A I R ( H D ( V A R L I S T ) , H D ( A R G L I S T )  )  : :  A L I S T  - >  A L I S T ;  
T L ( A R G L I S T )  - >  A R G L I S T ;  
T L ( V A R L I S T )  - >  V A R L I S T ;  
C L O S E ;  

A L I  S T ;  
E N D ;  

F U N C T I O N  A P P L Y N O N P R I M ;  
V A R S  E V A L D A R G S  S A V E A N A L Y  
E V A L A R G S O  ~ >  E V A L D A R G S ;  

S A V E B L I S T  S A V E O T H E R  S A V E P O C K ;  



I F  BOMBED THEN HD(TERM)  : :  EVALDARGS;  EX IT ;  
ANALYSIS  ->  SAVEANALY;  
B0M3L IST  ->  SAVEBL IST ;  
OTHERFAILS  ->  SAVEOTHER;  
POCKET->SAVEPOCK;  
EXPANDCALL(HD(TERM) ,AL IST )  ->FOOL;  
I F  BOMBED 

THEN 
HD(TERM)  : :  EVALDARQS;  

SAVEPOCK->POCKET;  
[%  » * * *» ,  HD (  TERM )  ,  BOMBLIST ,  OTHERFA I  LS ,  HD (  TERM )  ,  " * * *<>  %]  

: :  SAVEANALY ->  ANALYSIS ;  
ELSE 
F O O l ;  
SAVEANALY ->  ANALYSIS ;  
STEPCNT +  1  ->  STEPCNT;  
CLOSE;  

0  - >  BOMBED:  
SAVEBL IST  ->  BOMBLIST ;  
SAVEOTHER ->  OTHERFAILS ;  
END;  

FUNCTION EVALUATE TERM;  
VARS AL IST ;  
N IL ->AL I  ST  ;  
N IL  ->  BOMBLIST ;  
N IL  ->  ANALYSIS ;  
N IL  ->  OTHERFAILS ;  
UNDEF - >  EXPNDGFUN;  
0  - >  POCKETIT ;  
0  - >  BOMBED;  
0  ~>  STEPCNT;  
EVAL(TERM) ;  
END;  



C /  G E N ]  T R A C K  9  
C R E A T E D  1 5 . 0 5  1  6  1 9 7 3  

C  2 1 . 1 6  1 4  S E P T  1 9 7 3 3  

C O M M E N T  ' T H I S  F I L E  S U P P L I E S  M A N Y  L I S T  P R O C E S S I N G  F U N C T I O N S  T H A T  
S H O U L D  B E  S T A N D A R D  T O  P O P - 2 .  I N  A D D I T I O N ,  S E V E R A L  F U N C T I O N S  
F O R  R E C O G N I Z I N G  C E R T A I N  C L A S S E S  O F  L I S P  E X P R E S S I O N S  A R E  P R O V I D E D .  
T H E S E  I N C L U D E  S K O L E M  C O N S T A N T S ,  E X P R E S S I O N S  C O M P O S E D  O N L Y  O F  
" C O N S "  A N D  " N I L "  ( C A L L E D  R E A L L I N K S  I N  T H I S  P R O G R A M ) ,  E X P R E S S I O N S  
T H A T  S T A R T  W I T H  " C O N S "  A N D  E X P R E S S I O N S  S T A R T I N G  W I T H  A N Y  L I S P  
P R I M I T I V E .  v  ?  

V A R S  A S S O C I D  M E M B E R  I D  X A P P F L A G  V E R B O S E  F O O l  F 0 0 2  F 0 0 3  I D E N T  P R O P  
A S S O C  M E M B E R  G E N S Y M ;  

F U N C T I O N  G E N M E M  X  L  F Q F N ;  
L O O P I F  L  / =  N I L  

T H E N  I F  E Q F N ( X , H D ( L )  )  T H E N  U  E X I T ;  
TL(L )  - >  L ;  
CLOSE ;  

U ;  
f c N U ;  

G E N M E M ( %  E Q  % )  - >  M E M B E R ;  

FUNCTION NCONC L I  L 2 ;  
I F  L I  =  N I L  

T H E N  L 2 ;  
E L S E  L I  ;  
LOOPIF  (TL (L1 )  / =  N IL )  THEN TL (L1 )  - >  L l i C L O S E ;  
L 2  - >  TL(L I ) ;  
C L O S E ;  

E N D ;  

F U N C T I O N  D E L E T E  X  L ;  
V A R S  L O ;  
L  - >  L O ;  
I F  L  =  N I L  T H E N  N I L ;  
E L S P I F  H O ( L )  =  X  T H E N  T L ( L ) ;  

E L S E  
L O O P :  

I F  TL (L )  =  N IL  THEN LO ;  EX IT ;  
I F  H D ( T L ( L ) )  =  X  T H E N  T L ( T L ( L ) )  - >  T L ( L > ;  L O ;  E X I T ;  
TL(L )  - >  L ;  
G O T O  L O O P ;  
C L O S E ;  

E N D ;  

F U N C T I O N  X A P P L I S T  L  F N ;  
0  - >  X A P P F L A G ;  
L O O P I F  L  / =  N I L  A N D  N O T ( X A P P F L A G  )  

T H E N  
F N ( H D ( L >  > 5  
T L ( L )  - >  L ;  
C L O S E ;  

E N D  ;  



F U N C T I O N  G E N A S S O C  X  L  E Q F N ;  
L O O P I F  L  / =  N I L  

T H E N  
I F  E Q F N ( X , F R O N T ( H D ( L )  )  )  T H E N  H D ( L ) ;  1 ;  E X I T ?  
T L ( L )  - >  L ;  
C L O S E ;  

0 ;  
E N D ;  

G E N A S S O C ( %  E Q  % )  - >  A S S O C ;  

F U N C T I O N  S H D  X ;  
I F  A  T O M ( X )  T H E N  U N D E F ;  

E L S E  H D ( X  )  ;  C L O S E ;  
E N D ;  

M A C R O  S W A P ;  
M A C R E S U L T S ( C ; T E R M l î T E R M 2 - > T E R M l - > T E R M 2 ;  ]  )  ;  
E N D  ;  

F U N C T I O N  I S S T A R  X ;  
C H A R W O R D ( X , l )  =  2 6 ;  
E N D ;  

F U N C T I O N  I S R E A L L I N K  T E R M ;  
T O P  :  
I F  A T O M ( T E R M )  

T H E N  
I F  T E R M  =  N I L  O R  T E R M  =  " T "  

T  H  E N  1  ;  
E L S E  I S I N T E G E R ( T E R M )  ;  C L O S E ;  

E L S E  I F  H D ( T E R M  )  =  " C O N S -
T H E N  I F  I S R E A L L I N K ( H D ( T L ( T E R M )  )  )  

T H E N  H D ( T L ( T L ( T E R M ) ) )  - >  T E R M ;  G O T O  T O P ;  
E L S E  0 ;  C L O S E ;  

E L S E  0 ;  C L O S E ;  
E N D  ;  

F U N C T I O N  I S N U M S K O  X ;  
I F  A T O M ( X  )  

T H E N  
C H A R W O R D ( X , l ) - > X ;  
I F  x  >  4 0  T H E N  x  <  4 7 ;  E L S E  0 ;  C L O S E ;  
E L S E  ü ;  C L O S E ;  

E N D  ;  

F U N C T I O N  I S C O N S  T E R M ;  
I F  I S N U M 3 E R ( T E R M )  O R  T E R M  =  " T "  

T H E N  1 ;  
E L S E  S H D ( T E R M  )  =  " C O N S "  C L O S E ;  

E N D ;  



FUNCTION SUBST X  Y  Z ;  
VARS TEMP;  
I F  S U B S T l ( Z )  THEN ELSE ZJCLOSE;  
END;  

F U N C T I O N  S U B S T l  Z ;  
I F  I D E N T ( Y , Z ) = 1  T H E N  X ;  H  
E L S E I F  A T O M ( Z )  T H E N  q ;  
E L S E  S U B S T ;  
L O O P i :  I F  Z  =  N I L  T H E N  E L S E  Z i  T L ( Z ) - > Z ;  G O T O  L O O P i ; C L O S E ;  
L 0 0 P 2 :  - > T E M P ;  

I F  T E M P = S U B S T  T H E N  0 ;  E X I T ;  
TEMP - > z ;  
I F  S U B S T K H D ( Z )  )  T H E N  C O N S  (  T L  (  Z  ) ) - > Z  ;  G O T O  LOOP3 ;  
E L S E  G O T O  L 0 0 P 2 ;  
C L O S E ;  

L 0 0 P 3 :  
- > T E M P ;  
I F  T E M P = S U 8 S T  T H E N  Z ; i ; E X l T ;  
C O N S ( H D ( T E M P ) , Z ) - > Z ;  
I F  S U B S T K H D ( Z ) )  T H E N  - > H D ( Z ) ;  C L O S E ;  
G O T O  L 0 0 P 3 ;  

C L O S E ;  
E N D ;  

F U N C T I O N  A P P S U B l  A L I S T  T E R M ;  
V A R S  x ;  
I F  A S S O C I D ( T E R M , A L I S T )  

T H E N  B A C K (  )  ;  1 ;  
E L S E I F  A T O M ( T E R M )  

T H E N  T E R M ;  O ;  
E L S E  

A P P S U B K A L I S T , H D ( T E R M )  )  - >  X ;  
I F  L 0 G 0 R ( A P P S U B 1 ( A L I S T , T L ( T E R M )  )  ,  X )  

T H E N  C O N S ( ) ;  i ;  
E L S E  E R A S E O ;  E R A S E  (  )  ;  T E R M ;  0 ;  C L O S E ;  

C L O S E ;  
E N D ;  

F U N C T I O N  A P P S U B S T ;  
E R A S E ( A P P S U B l (  )  )  ;  
E N D ;  

F U N C T I O N  I N T S E C T P  L I  L 2  T E S T F N ;  
L O O P I F  L I  / =  N I L  

T H E N  
I F  G E N M E M ( H D ( L 1 ) , L 2 , T E S T F N )  T H E N  1 ;  E X I T ;  
T L ( L 1 )  - >  L l ;  
C L O S E ;  

ü  ;  
E N D ;  

F U N C T I O N  U N I O N  L l  L 2  T E S T F N ;  
L O O P I F  L l  / =  N I L  

T H E N  
I F  G E N M E M ( H D ( L 1 ) , L 2 , T E S T F N )  

T H E N ;  



E L S E  H D ( L 1 ) : : L 2 - > L 2 ; C L 0 S E ;  
T L ( L l ) - > L 1 ;  

.  C L O S E ;  
L 2 ;  
E N D  ;  

F U N C T I O N  C O N S C N T  L ;  
I F  A T O H ( D  

T H E N  0 ;  
E L S E  1  +  C O N S C N T ( H D ( L ) ) + C O N S C N T ( T  L  (  L  )  )  ;  C L O S E ;  

E N D ;  

F U N C T I O N  P R S E Q U E N  S T R  L I S T  P R F N ;  
I F  V E R B O S E  

T H E N  
P O P T T O N  (  )  ;  
N L  (  4  )  ;  
P R S T R I N G ( S T R )  ;  

L O O P :  
P R F N C H D ( L I S T ) ) ;  
T L ( L I S T )  - >  L I S T ;  
I F  L I S T  =  N I L  T H E N  P R S T R  I N G ( '  .  v ) ; N L ( 2 ) ;  E X  I T ;  
I F  T L ( L I S T )  r  N I L  

T H E N  P R S T R I N G C  A N D  x  )  ;  
E L S E  P R S T R I N G ( '  ,  '  )  ;  
C L O S E ;  

G O T O  L O O P ;  
C L O S E ;  

E N D ;  

F U N C T I O N  L I S P P R I M  T E R M ;  
I F  A  T O M ( T E R M )  

T H E N  I F  T E R M  =  N I L  O R  T E R M  =  " T "  T H E N  1 ;  E L S E  I S N U M B E R ( T E R M ) ; C L O S E  ;  
E L S E  
H D ( T E R M )  - >  T E R M ;  
I F  T E R M  =  " C A R "  O R  T E R M  =  " C O R "  O R  T E R M  =  " C O N S "  O R  

T E R M  =  " E Q U A L "  O R  T E R M  =  " C O N D "  
T H E N  l ;  
E L S E  o ;  C L O S E ;  

C L O S E ;  
E N D ;  

M A C R O  P P R D E F ;  
P P R ( P R O P ( " D E F N " , I T E M R E A D (  )  )  )  ;  
E N D ;  



[ /  T Y P E ]  T R A C K  9  
C R E A T E D  2 4 . 1 3  3 1  5  1 9 7 3  

[  2 1 . 1 7  1 4  S E P T  1 9 7 3 ]  

C O M M E N T  ' T H I S  F I L E  C O N T A I M S  T H E  F U N C T I O N S  W H I C H  D E C I D E  I F  A N  E X P R E S S I O N  
I S  B O O L E A N ,  N U M E R I C ,  O R  O F  S O M E  O T H E R  T Y P E ,  T H E  F U N C T I O N  " T Y P E E X P R "  
A C T U A L L Y  W R I T E S  L I S P  F U N C T I O N S .  

V A R S  E V A L U A T E  N O R M A L I Z E  R E D U C E  C O N S F N  A T O M F N  P R O P N A M E  N U M E R I C  B O O L E A N ;  

C O M M E N T  ' T H I S  I S  A  G E N E R A L  F U N C T I O N  FOR D E C I D I N G  I F  A N  E X P R E S S I O N  I S  
B O O L E A N  O R  N U M E R I C .  T H E S E  A R E  S U C H  C O M M O N !  T Y P E S  I T  W A S  D E C I D E D  T O  
C H E C K  F O R  T H E M  E X P L I C I T L Y .  I T  I S  J U S T  A  S P E C I A L I Z A T I O N  O F  T H E  G E N E R A L  
T Y P E  F U N C T I O N .  E S S E N T I A L L Y  I T  J U S T  C H E C K S  T H A T  E V E R Y  P O S S I B L E  O U T P U T  
F R O M  T H E  E X P R E S S I O N  S A T I S F I E S  T H E  A P P R O P R I A T E  P R O P E R T Y . v ;  
F U N C T I O N  G E N T Y P R 1  T E R M ;  
V A R S  F U N S Y M ;  
I F  A  T O M ( T E R M )  T H E N  A T O M F N ( T E R M  )  ;  E X I T ;  
H D ( T E R M )  - >  F U N S Y M ;  
I F  F U N S Y M  =  " C O N S "  T H E N  C O N S F N ( T E R M  )  ;  
E L S E I F  F U N S Y M  =  " C A R "  O R  F U N S Y M  =  " C D R "  T H E N  0 ;  
E L S E I F  F U N S Y M  =  " E Q U A L "  T H E N  1 ;  
E L S E I F  F U N S Y M  =  " C O N D "  

T H E N  
I F  G E N T Y P R 1 ( H D ( T L ( T L ( T E R M )  )  )  )  

T H E N  G E N T Y P R 1 ( H D ( T L ( T L ( T L ( T E R M )  )  )  )  )  ;  
E L S E  0 ;  C L O S E ;  

E L S E  
P R O P ( P R O P N A M E , F U N S Y M )  - >  F O O l ;  
I F  F O O l  / =  U N D E F  T H E N  F O O l ;  E X I T ;  
P R O P ( " D E F N " , F U N S Y M )  - >  F O O l ?  
I F  F O O l  =  U N D E F  T H E N  0  - >  P R O P ( P R O P N A M E , F J N S Y M  )  ;  0 ;  E X I T ;  
1  - >  P R O P ( P R O P N A M E , F U N S Y M ) ;  
I F  G E N T Y P R l ( H D ( T L ( T L ( F O O l )  )  )  )  

T H E N  1 ;  
E L S E  0  - >  P R O P ( P R O P N A M E , F U N S Y M ) ;  0 ;  C L O S E ;  

C L O S E ;  
E N D ;  

F U N C T I O N  G E N T Y P E R  T E R M  A T O M F N  C O N S F N  P R O P N A M E ;  
G E N T Y P H l ( T E R M ) ;  
E N D ;  

G E N T Y P E R ( %  L A M B D A  T E R M ;  I F  T E R M  =  N I L  O R  T E R M  =  0  O R  T E R M  =  1  O R  T E R M  =  " T "  
T H E N  1 ;  E L S E  0 ;  C L O S E ;  E N D ,  

L A M B D A  T E R M ;  I  D E N T ( T E R M , 1 )  =  1 ;  E N D ,  
" B O O L E A N "  % )  - >  B O O L E A N ;  

G E N T Y P t R ( %  L A M B D A  T E R M ;  I F  I S N U M B E R ( T E R M  )  O R  I S N U M S K O ( T E R M  )  O R  T E R M  =  " T "  
T H E N  1  ;  E L S E  T E R M  =  N I L ;  C L O S E ;  E N D ,  

L A M B D A  T E R M ;  I F  I  D E N T ( H D ( T L ( T E R M ) ) , N I L )  =  1  
T H E N  N U M E R I C ( H D ( T L ( T L ( T E R M )  )  )  ) ;  E L S E  0 ;  C L O S E  ;  E N D ,  

" N U M E R I C "  % )  - >  N U M E R I C ;  



C O M M E N T  ' T H E  F U N C T I O N S  " B O O L E A N "  A N D  " N U M E R I C "  ( A B O V E )  A R E  J U S T  
I N S T A N C E S  O F  T H E  M O R E  G E N E R A L  G E N T Y P E R .  '  ;  

C O M M E N T  ' T H F  F U N C T I O N  N O R M A L A T E  J U S T  E V A L S ,  N O R M A L I Z E S  A N D  R E D U C E S  A N  
E X P R E S S I O N  T O  D E A T H .  x  ;  
F U N C T I O N  N O R M A L A T E  T E R M ;  
V A R S  L ;  
L O O P :  
T E R M  - >  L ;  
R E Ü U C E ( N O R M A L l Z E ( E V A L U A T E ( T E R M )  )  )  - >  T E R M ;  
I F  E Q U A L ( T E R M , L )  T H E N  L ;  E X I T ;  
G O T O  L O O P ;  
f c N D ;  

C O M M E N T  ' T H I S  I S  T H E  W O R K H O R S E  O F  T H E  F U N C T I O N  W H I C H  W R I T E S  N E W  F U N C T I O N S ,  
F O R  E V E R Y  O U T P U T  O F  A N  E X P R E S S I O N ,  T Y P E E X P l  P R O D U C E S  A  P I E C E  O F  
C O D E  W H I C H  R E C O G N I Z E S  T H A T  O U T P U T .  T H E  V A R I A B L E  " X "  I S  U S E D  
1 0  R E P R E S E N T  T H E  S T R U C T U R E  B E I N G  I N S P E C T E D .  I T  W I L L  B E C O M E  T H E  
L O C A L  V A R I A B L E  O F  T H E  R E C U R S I V E  F U N C T I O N  P R O D U C E D .  N O T E  T H A T  W H E N  
T H E  F U N C T I O N  E N C O U N T E R S  A  N O N - P R I M  F U N C T I O N  W H I C H  H A S  N O T  Y E T  
B E E N  T Y P E D  I T  G I V E S  T H E  N E W  F U N C T I O N  A  T Y 3 E  F U N C T I O N  ( O N  T H E  P R O P E R T Y  
L I S T )  A N D  T H E N  W R I T E S  T H E  D E F I N I T I O N  O F  T H A T  F U N C T I O N .  T H U S ,  R E C U R S I V E  
C A L L S  O F  T H F  F U N C T I O N  B E I N G  T Y P E D  A R E  I D E N T I F I E D  A S  A L R E A D Y  H A V I N G  A  
T Y P E  F U N C T I O N  - -  N A M E L Y ,  T H E  O N E  B E I N G  W R I T T E N .  N O T E  T H A T  A F T E R  
T H E  F U N C T I O N  B O D Y  H A S  B E E N  W R I T T E N  N O R M A L A T E  I S  U S E D  T O  O P T I M I Z E  T H E  C O D E  
F U N C T I O N  T Y P E E X P 1  T E R M ;  
V A R S  T Y P E N A M E  T Y P E D E F N  F U N S Y M  P R O V E F N S  D E F N ;  
I F  A T O M ( T E R M )  

THEN 
I F  I S N U M B E R ( T E R M )  O R  T E R M  =  N I L  O R  T E R M  =  " T "  

T H E N  [ %  " E Q U A L " ,  " X " .  T E R M  % ] ;  
E L S E  " T "  ;  C L O S E ;  

E X I T ;  
HD(TERM)  - >  FUNSYM;  
I F  F U N S Y M  =  " C A R "  O R  F U N S Y M  =  " C D R "  

THEN "T " ;  
E L S E I F  F U N S Y M  =  " C O N S "  

T H E N  
I F  N U M E R I C ( T E R M )  

T H E N  [ %  " E Q U A L " ,  " X " ,  T E R M  / . ] ;  
E L S E  [ %  " C O N D " ,  " X " .  C %  " C O N D " ,  S U 3 S T ( C C A R  x 3 , " X " »  

T Y P E E X P l ( H D ( T L ( T E R M ) ) ) ) ,  S U Ö S T ( [ C D R  X ] , " X " ,  
T Y P E E X P l  (  H D ( T L ( T L (  T E R M )  )  )  )  )  ,  N I L  % 1 ,  N I L  X 3 ?  C L O S E ;  

E L S E I F  F U N S Y M  =  " E Q U A L "  
T H F N  C C O N D  X  [ E Q U A L  X  T ]  T  3  ;  

E L S E I F  F U N S Y M  =  " C O N D "  
T H E N  
[ %  " C O N D " ,  T Y P E E X P 1 ( H D ( T L ( T L ( T L ( T E R M ) ) ) ) ) ,  " T " ,  

T Y P E E X P 1 ( H D ( T L ( T L ( T E R M ) ) ) )  %  3  ;  
t L S E I F  B O O L E A N ( T E R M )  

T H E N  [ B O O L E A N  X 3 ;  
E L S E I F  N U M E R I C ( T E R M )  

T H E N  [ N U M B E R P  X 3 ;  
E L S E  
P R O P C  T Y P E F N "  , F U N S Y M )  - >  T Y P E N A M E ;  
I F  T Y P E N A M E  / =  U N D E F  T H E N  T Y P E N A M E  : :  [ X 3 ;  E X I T ;  
P R O P ( " D E F N " , F U N S Y M )  - >  D E F N ;  



I F  D E F N  =  U N D E F  
T H E N  " C O N S T T R U E "  - >  P R O P ( " T Y P E F N " , F U N S Y M )  ;  - '  T  »  ;  E X I T ;  

G E N S Y M ( F U N S Y M , " T Y P E " )  - >  T Y P E M A M E ;  
T Y P E N A M E  - >  P R O P ( " T Y P E F N " , F U N S Y M  )  ;  
1  - >  P R O P ( " B O O L E A N " , T Y P E N A M E )  ;  
N O R M A  l _ A T E ( S U B S T  ( N I L ,  [ % T Y P E N A M E ,  "  X  " % ] ,  T Y P E E X P l  (  H D  (  T L  (  T L  (  D E F N  )  )  )  )  )  )  

- >  T Y P E D E F N ;  
I F  I D E N T ( T Y P E D E F N ,  " T " )  =  1  O R  E Q U A L ( T Y P E D E F N , [ C O N S T T R U E  X 3 )  

T H E N  
" C O N S T T R U E "  - >  P R O P ( " T Y p E F N " , F U N S Y M  )  ;  
"  T  "  ;  
E L S E  
D E F I N E ( T Y P E N A M E s : ( " L A M B D A " :  : ( C X 3 :  : ( T Y P E D E F N ! : N I L > > : : N I L > > ;  
TYPENAME :  : r x i  ;  
C L O S E ;  

C L O S E ;  
E N D  ;  

C O M M E N T  ' T H I S  I S  T H E  T O P - L E V E L  F U N C T I O N  F O R  T Y P I N G .  I T  L E T S  T Y P E E X P l  
D O  T H E  W O R K  A N D  F I L T E R S  O U T  T H E  C O N S T A N T  T R U E  F U N C T I O N * ;  
F U N C T I O N  T Y P E E X P R  T E R M ;  
T Y P E E X P l ( T E R M )  - >  T E R M ;  
TERM;  
I F  N O T ( A T O M ( T E R M ) )  A N D  L I S P P R I  M ( T E R M )  

T H E N  
N O R M A L A T E O ;  
CLOSE;  

- >  T E R M ; "  
I F  I  D E N T ( T E R M ,  " T "  )  =  1  

T H E N  C C O N S T T R U E  X ] ;  
E L S E  T E R M ;  C L O S E ;  

E N D ;  



C /  S Û R T D E F S !  T R A C K  9  
C R E A T E D  1 5 . 3 6  8  5  1 9 7 3  

[  2 1 . 1 7  1 4 .  S E P T  1 9 7 3 ]  

V A R S  0 L D M A R G 2  O L D D E F I  N E  O L D P P R S P C H A R ;  
C O M P I L A L I 8 R A R Y ( C A L L S O R T ]  )  )  ;  
D E F I N E  - >  O L D D E F I N E ;  
I D Ë N T F N  - >  D E F I N E ;  
P P R S P C H A R  - >  O L D P P R S P C H A R ;  
M A R G 2  - >  O L D M A R G 2 ;  
7 9  - >  M A R G 2 ;  .  
1 6  - >  P P R S P C H A R ;  
D T R A C K ( 3 6 ) ;  
D O U T ( C / D E F S ] )  - >  D D F ? ;  
Ü D F 2  - >  C U C H A R O U T ;  
A P P L I S T ( A L L S 0 R T ( C %  C 0 H P I L E ( D I N (  C / D E F S ]  )  )  / , ] ,  

L A M B D A  X  Y ;  A L F E R ( H D ( X ) , H D ( Y ) ) ;  E N D )  ,  
L A M B D A  X i  
N L ( 2 )  5  P R S T R I N G C  D E F I N E  M  ; M L ( 1 ) ;  P R S T R I N G C  ( M *  
P P R I N D (  X , l ,  2 ) ;  P R S T R I N G C  ) ;  M ;  
E N D )  ;  

D D F ? ( T E R M I N )  ;  
0 L D M A R G 2  - >  M A R G 2 ;  
O L D P P R S P C H A R  - >  P P R S P C H A R ;  
C H A R O U T  - >  C U C H A R O U T ;  
Ü L D D E F I N E  - >  D E F I N E ;  



[ /  G E N S Y M ]  T R A C K  9  
C R E A T E D  I Q . 4 4  8  5  1 9 7 3  

C  2 1 . 1 7  1 4  S E P T  1 9 7 3 ]  

C O M M E N T  ' T H I S  F I L E  C R E A T E S  T H E  G E N S Y M  F U N C T I O N .  T H E  F U N C T I O N  I S  U S E D  
T O  G E N E R A T E  N E W  A T O M S  F O R  S K O L E M  C O N S T A N T S  A N D  F U N C T I O N  
N A M E S .  T H E  S E C O N D  A R G U M E N T  I S  U S U A L L Y  0  M E A N I N G  G E N E R A T E  T H E  
N E X T  A T O M  S T A R T I N G  W I T H  T H E  T O p W O R D .  I F  T H E  S E C O N D  A R G U M E N T  I S  
N O T  A  N U M B E R ,  T H E  T W O  W O R D S  A R E  C O N C A T E N A T E D  T O  F O R M  T H E  N E W  
S Y M B O L  .  v  ;  

V A R S  G E N A L  I  S T  G L B G E N A L 1 S T ;  

N I L  - >  G L B G E N A L 1 S T ;  
N I L  - >  G E N A L  I  S T  ;  

F U N C T I O N  N O C H A R S  X ;  
VARS R Î  
X / / 10 ->X->R ;  
IF  x THEN NOCHARS(X) ->X ;R ;X+ I ;  

E L S E  R ;  1 ;  C L O S E ;  
E N D ;  

F U N C T I O N  G E N S Y M  T O P W O R D  B T M W O R D ;  
V A R S  C N T ;  
I F  B T M W O R D  =  0  

T H F N  
I F  A S S O C ( T O P W O R D . G E N A L I S T )  
T H E N  
- >  C N T ;  
B A C K ( C N T )  +  1  - >  B T M W O R D ;  
BTMWORD ->  BACK(CNT) ;  
E L S E  
C O N S P A I R ( T O P W O R D , l )  : :  G E N A L l S T  - >  G E N A L 1 S T ;  
1  - >  B T M W O R D ;  
C L O S E ;  
C L O S E ;  

I F  I S N U M B E R ( B T M W O R D )  
T H E N  
C Ü N S W O R D ( N O C H A R S ( ß T M W O R D ) )  - >  B T M W O R D ;  
C L O S E ;  

I F  D A T A L E N G T H ( T O P W O R D )  +  D A T A L E N G T H ( B T M W O R D )  >  8  
T H E N  
D E S T W O R D ( T O P W O R D )  - >  C N T ;  
LOOPIF  CNT >  4  THEN C N T - 1 - > C N T ;  ERASE(  )  ;CLOSE ;  
D E S T W O R D ( B T M W O R D ) + C N T  - >  C N T ;  
L O O P I F  C N T  >  8  T H E N  C N T - 1 - > C N T ; E R A S E ( ) ; C L O S E ;  
E L S E  
D E S T W O R D ( T O P W O R D ) - > C N T ;  
D E S T W O R D ( B T M W O R D ) + C N T - > C N T ;  
C L O S E ;  

C O N S W O R D ( C N T  )  ;  
E N D ;  

F U N C T I O N  G L B G E N S Y M ;  
V A R S  G E N A L l S T ;  
G L 8 G E N A L I S T  - >  G E N A L l S T ;  
G E N S Y M ( ) ;  



GENAL IST->GLSG ENAL IST  
B M Ö ;  .  

G i t t S Y M  - >  G g i S K O î  



C/  PROPS]  TRACK 9  
CREATED 9 .33  8  5  1973  

C  2 1 . 1 8  1 4  S E P T  1 9 7 3 ]  

C O M M E N T  ' T H I S  F I L E  I M P L E M E N T S  P R O P E R T Y  L I S T S  I N  p O P - 2  U S I N G  M E A N I N G * ;  

F U N C T I O N  P R O P  P R O P N A M E  W O R D ;  
V A R S  x ;  
M E A N I N G ( W O R D )  - >  X ;  
I F  X  =  U N D E F  T H E N  N I L  - >  X ;  X ~ >  M E A N  I N G ( W O R D ) i C L O S E  ;  
L O O P I F  X  / =  N I L  

T H E N  I F  H D ( X )  =  P R O P N A M E  T H E N  H  D  (  T  L  (  X  )  )  ;  E X I T ;  
T L ( T L ( X ) ) - > X ;  
C L O S E ;  

P R O P N A M E  : :  ( U N D E F  M E A N I N G « W O R D )  )  - >  M E A N  I N G ( W O R D  )  ;  
U N D E F ;  
E N D :  

L A M B D A  V A L  P R O P N A M E  W O R D ;  
V A R S  x ;  
M E A N  I N G ( W O R D  )  - >  X ;  
I F  X  =  U N D E F  T H E N  N I L " > X ; X - > M E A N I N G ( W O R D ) ;  C L O S E  ;  
L O O P I F  X  / =  N I L  

-  T H E N  
I F  H  D ( X )  =  P R O P N A M E  T H E N  V A L  - >  H D ( T L ( X ) ) ;  E X  I T ;  
T L ( T L ( X ) ) - > X ;  
C L O S E ;  

P R O P N A M E  : :  ( V A L  : s  M E A N  I N G ( W O R D ) ) - > M E A N I N G ( W O R D  )  ;  
E N D ; - > U P D A T E R ( P R O P ) ;  



C P P R 3  T R A C K  9  
C R E A T E D  I B . 5 3  7 5  1 9 7 3  

C  2 1 . I B  1 4  S E P T  1 9 7 3 3  

C O M M E N T  ' T H I S  I S  T H E  W O R L D S  B E S T  = > R E T T Y  P ^ I N T  R O U T I N E .  I T  P R I N T S  O U T  
L I S p  E X P R E S S I O N S  V E R y  N E A T L Y  A N D  V E R Y  F A S T .  D O  N O T  B O T H E R  T O  G E T  
B O G G E D  D O W N  I N  I T  U N L E S S  Y O U  W A N T  T O  K N O W  A L L  T H E R E  I S  T O  K N O W  A B O U T  
P R E T T Y  P R I N T I N G .  S E E  R O B  B O Y E R S  ^ E M O  O N  I T  F R O M  D C L .  F O R  T H E  
T H E O R E M  P R O V E R S  P U R P O S E S  I T  I S  S U F F I C I E N T  T O  K N O W  T H A T  P P R  
P R I N T S  A  L I S P  E X P R E S S I O N . * ;  

V A R S  N I L C O N S  X  T E M P I  P P R P A C K  P P R D L  E N D L I S T  S T A R T L I S  A D D L I N E S  R F . M A I N D E  F L A T S I Z E  
R P A R C N T  S P A C E L E F  G R E C C N T  P P R M A X L  0  P  R  M  A  X  L  N  S  M A R G 2  P P R S T R I P  
P P R S P C H A R  P P R S P  S T A R T L I S T  N E X T I N D  N E X T N O D S  P P R A T O M  P P R J U M P  P P R L I N E S  
R P R  P P R F L A G ;  
N I L  :  :  N I L  - > N I L C 0 N S ;  

3 0  - >  P P R S P C H A R ;  
1 6 ~ > P P R M A X L N S ;  
6 0 - > M A R G 2  J  
I N 1 T C ( Ö 0 ) - > P P R S T R I P ;  

F U N C T I O N  P P R 1  F M L  A  R P A R C N T ;  
V A R S  M O D E N A M E  D L  H D F M L A  R U N F L A T  M I M R E M  L  R J N S T A R T  R U N E N D ;  
G R E C C . N T - > N O D E N A M E  ;  
Ü R E C C N T + 1 - > G R E C C N T ;  
I F  A T O M ( H D ( F M L A )  )  T H E N  P P R D L ( H D ( F M L A ) ) + 1 ~ > D L H D F M L A  ;  
E L S E  0 - > D L H D F M L A ;  

F M L A - > T L ( N I L C O N S )  ;  
N I L C O N S - > F M L A  ;  

C L O S E ;  
I F  T L ( F M L A ) = N I L  T H E N  R P A R C N T  +  D L H D F M L  A - > F L A T S  I Z E ;  

S P A C E L E F T - F L A T S L Z F - > R E V T A L N D E R ; E X I T ;  
D L H D F M L A - > R U N F L A T ;  
S P A C E L E F T - D L H D F M L A - > M I N R E M ;  
S P A C E L E F T - 1 - > S P A C E L E F T ;  
F  M  L  A  -  >  L  ;  
L  0  0  P F L A T  :  
T L ( L > - > L  ;  
I F  1 .  =  N  I  L  T H F N  S P  A  C E L F F  T  - 1  1  -  > S P  A  C E L  E  F  T  ;  

I F  R U N F L A T  = <  S P A C E L E F  T  /TiTb1  ̂ — -, /\ Mp fry/ilf>uAT - < FüRC9!\J 
R U N F L A T - > F L A T S I Z E ;  
S P A C E L E F T - R U N F L A T - > R E H A I N D E R ;  

E L S E  P P R P A C K ( ) : : N l L - > s r A R T L l S T ;  
S T A R T ! . .  I  S T - > E N D L  I  S T  ;  
F A L S E - > F L A T S I Z E ;  

C L O S E  ;  
e x  I  r  ;  
I F  A  T  O  M ( H  D ( L  )  )  T H E N  

P P R D L ( H D ( L ) ) - > T E M P l ;  T f c M P l + l + R J N F _ A T - > R U N F L A T ;  



S P A C E L E F T - T E M P I - > T E M P I ;  
I F  T  L  (  L  )  -  N  I  L  T H E N  R P A R C N T + R U N F L A T - > R U N ~ L A T ;  

T E M P l - R P A R C N T - > T E M P i ;  
C L O S E ;  
I F  f  E  M  P 1  <  M  I  i M  R  E  M  T H E M  T E M P l ~ > M I M R E M ;  C L O S E  ;  
G O T O  L O O P F L A T ;  

E L S E  P P R K H D ( L ) ,  I F  T L ( L  )  = N  I  L  T H E N  R P A R C N T + i  ;  E L S E  U C L O S E ) ;  
I F  R  E  M  A  I  M  D  E  R  <  M  I  N  R  E  M  T H E N  R E M A  I  N D E R - > M  I  N R E M  ;  C L O S E  ;  

I F  F L A T S I Z E  T H E N  F L A T S I Z E + 1 + R U M F L A T - > R J N F L A T ;  
G O T O  L O O P F L A T ;  

CLOSE;  
C L O S E ;  
S T A  R T L I S T - > R U  N I  S T A R T  ;  
E N D L I S r - > R U N E N D ;  
L O O P  I  N U  :  
r L ( D - > L ;  
I F  L  =  N  I  L  T H F N  

P P R P A C K ( ) : : R U N S T A R T - > S T A R T L I S T ;  .  
R U N f c N D - > E N D L I S T ;  
FALSE->F I .ATS IZE ;  
SPACELEFT+ I ->SPACELEFT ;  

EX IT ;  
I F  A T 0 M ( H D ( L ) >  T H E N  S P A C E L E F T - P P R D L ( H D ( L ) ) - > T E M P i ;  

I F  T L ( L ) - N I L  T H E N  T E M P l - R P A R C N T - > T E M P i ; C L O S E ;  
I F  f E M P K M I N R E M  T H E N  T E M P l - > M I  M R E M  ;  C L O S E  ;  
G O T O  L O O P  1 N D ;  

C L O S E ;  
P P R K H U ( L ) ,  I F  T L  (  L  )  = N  I  L  T H E N  R P A R C N T + 1  ;  E L S E  l î C L O S E ) ;  
I F  R E M A I ! M D E R < M I N R E M  T H E N  R E M A  I  N D E R - > M  I  N R E 1  ;  C L O S E  ;  
I F  F L A T S I Z E  T H E N  
E L S E  STARTL IST->TL (RUNEND) ;ENDL IST->RUNEND;  
C L O S E ;  
G O T O  L O O P I N D ;  
E N D ;  

FUNCTION PPRPACK;  
LOGOR(LOGSHIFT( IF  M INREM<DLHDFMLA THEN M IMREM +  1 ;0 ->REMAIND6R 

ADDL INES(LENGTH(FMLA) -1 )  ;  
ELSE 17  +  DLHDFMLA;  M INREM-DLHDFMLA->REMAINDER;  

ADDLLNES(LENGTH(FMLA) -2 ) ;  
CLOSE,13 )»NODENAME )  

END ;  

FUNCTION PPR2  FMLA MARG1;  
VARS NÜNLFLAG INDFLAG PROGFLAG;  
I F  ATOM(FMLA)  THEN PPRATOM(FMLA) ;  E X  I  T;  
IF  H1HFMLA )  =  "PROG"  THEN MARGL ;  ELSE M I  L  ;  CLOSE->PROGFLAG ;  
IF  GRECCNT=NEXTNODE THEN 

LOGAND(NEXTIND,15 )+MARG1->MARG1;  
1 -MNDFLAG;  



L 0 G A N D ( N E X T I N D , 1 6 ) - > N 0 N L F L A G ;  
T L ( S T A R T L  I  S T ) - > S T A R T L  I  S T ;  
I F  I M  I L  =  S T A R T L I S T  T H E N  
E L S E  L O G A N D ( H D ( S T A R T L I S T ) , 2 : 1 1 1 1 1 1 1 1 1 1 1 1 1 ) - > N E X T N O D E ;  

L O G S H I  F T ( H D ( S T A R T L I S T ) , - 1 3 ) - > M E x T I  M D  ;  
C L O S E ;  

E L S E  0 - > I N D F L A G ; 1 - > N 0 N L F L A G ;  
C L O S E ;  
G R E C C N T + 1 - > G R E C C N T ;  
C U C H A R O U T ( 5 9 ) ;  
I F  A T O M ( H D ( F M L A  )  )  T H E N  

P P R A - T O M ( H D ( F M L A )  )  ;  
T L ( F M L A ) - > F M L A ;  
I F  F M L A = N I L  T H E N  C U C H A R O U T ( 6 1 ) ; E x I T ;  
I F  N O N L F L A G  T H E N  C U C H A R O U T ( 1 6  )  ;  
E L S E  C U C H A R O U T ( 1 7 ) ; P P R S P ( M A R G l ) ; 1 - > S U B S C R C ( M A R G l  +  1 , P P R S T R I P  )  ;  
C L O S E ;  

C L O S E ;  
L O O P :  
I F  N O f M L F L  A G  T H E N  E L S E I F  T L ( F M L A ) = N I L  T H E N  0 - > S U B S C R C ( M A R G l  +  1 , P P R S T R I P ) ; C L O S E  ;  
P P R 2 ( H D ( F M L A ) » M A R G 1 )  ;  
i L ( F M L A ) - > F H L A  ;  
I F  F M L A r M l L  T H E N  C U C H A R O U T ( 6 1  )  ;  
E x  I  T  ;  
I F  I N D F L A G  T H E N  C U C H A R O U T ( 1 7  )  ;  

P  P  R  S  P ( I F  P R 0 G F L A G /  =  N I L  A N D  A T O M ( H D ( F M L A )  )  T H E N  P R O G F L A G ;  
E L S E  M A R G i ;  C L O S E ; )  ;  

E L S E  C U C H A R O U T ( 1 6 )  ; C L O S E ;  
G O T O  L O O P ;  
E N D ;  

F U N C T I O N  A D D L I N E S  C N T ;  
C N T + P P R L I N E S - > P P R L I N E S ;  
I F  P P R L I N E S > P P R M A X 1  T H E N  P P R J U M P ( ) ; C L O S E  ;  
E N D ;  

F U N C T I O N  P P R I  N O  F M L A  M A R G I  R P A R C N T ;  
V A R S  X ;  
I F  A T O M ( F M L A ) T H E N  P R ( F M L A ) ; E X  I T ;  
I F  H D ( F M L A )  =  " C O N D "  T H E N  p P R M A X L N S  E L S E  1 0 0 0 0 0 0  ;  C L O S E  
- > P P R M A X 1 ;  
J U M P O U T ( L A M B D A ; P R S T R I N G ( '  ( T O O  B I G ) 4 ) ;  E N D , 0 ) - > P P R J U M P  ;  
0 - > P P R L I N E S ;  
0 - > G R E C C i M T  ;  
M A R G 2 - M A R G 1 - > S P A C E L E F T ;  
P P R l ( F M L A , R P A R C N T  +  l )  ;  
I F  F L A T S I Z E  T H E N  P R ( F M L A ) ; E X I T ;  
F O R A L L  X  1  1  8 0 ?  0 - > S U 8 S C R C ( X , P P R S T R I P ) 5  C L O S E  ;  
L O G A N D ( H D ( S T A R T L I S T ) , 2  : 1 1 1 1 1 1 1 1 1 1 1 1 1 ) - > N E X T N O D E  ;  
L O G S H I  F T ( H D ( S T A R T L I S T ) , - 1 3 ) - > N E X T I N D ;  



0 ->GKECCNT;  
PPR2(FMLA,MARG1 )  ;  
END;  

P  P  R IN  D(% 0 ,  0  %)~>PPR;  

FUNCTION PPRDL  LJ  
VARS CNT CUCHAROUT;  
I F  ISNUMÖER(L )  THEN -1 ->CMT;  
LAMBDA X ;CNT+1->CNT;END->CUCHAR0UT;  
PR  (  L  )  ;  
CNT;  
ELSE DATALENGTH(L ) ;CL°SE ;  
END;  

FUNCTION PPRATOM L ;  
VARS CUCHAROUT OCUCHAROUT;  
I F  ISNUMBER(L )  THEN 

CUCHAROUT->OCUCHAROUT;  
LAMBDA X ;  I F  X =  16  THEN ELSE OCUCHAROUT(X) ;CLOSE ;  END 
->CUCHAROUT;  

ELSEIF  DATAWORD(L )= "CSTRIP"  THEN PRSTRINQ(L )»  
EX IT ;  
PR(  L )  ;  
END;  

FUNCTION PPRSP N {  
0 ->PPRFLAG;  
F O R A L L  X 1  1  N;  
IF  SUBSCRC(X ,PPRSTR1P)  AND NOT(PPRFLAG)  THEN 

CUCHAROUT(PPRSPCHAR)5L ->PPRFLAG;  
ELSE CUCHAROUT(LÔ) ;0 ->PPRFLAG;  
CLOSE;  
CLOSE;  
END;  



C /  I D E N T ]  T R A C K  9  [  2 1 . 1 8  1 4  S E P T  1 9 7 3 ]  
C R E A T E D  1 9 . 4 7  1 7  4  1 9 7 3  

C O M M E N T  ' " I D E N T "  I S  A  F A I R | _ Y  I M P O R T A N T  F U N C T I O N ,  I T  M E R E L Y  R E C O G N I Z E S  
W H E N  T W O  T E R M S  A R E  I D E N T I C A L  ( A N D  T H E R E F O R E  E Q U A L ) ,  W H E N  T H E Y  
C A N N O T  P O S S I B L Y  B E  E QU A L  ( E . G . ,  A  C O N S  V E R S U S  A  N I L ) ,  O R  O F  
U N K N O W N  R E L A T I O N S H I P  S Y N T A C T I C A L L Y .  I T  R E T U R N S  1  I F  T H E Y  A R E  
I D E N T I C A L  ( I T  K N O W S  A B O U T  I N T E G E R S  B E I N G  C O N S E S ,  E T C ) ,  0  I F  
T H E Y  A R E  O F  U N K N O W N  R E L A T I O N S H I P ,  A N D  N I L  I F  T H E Y  A R E  D E F I N A T E L Y  
U N E Q U A L . * ;  

V A R S  M E M B E R I D  A S S O C I D ;  

F U N C T I O N  O C C U R  C O N S T  T E R M ;  
I F  I D E N T ( C O N S T , T E R M ) = l  T H E N  1  ;  E X  I T ;  
I F  A  T O M ( T E R M )  T H E N  0 ;  E X I T ;  

L O O P I F  ( T L ( T E R M ) - > T E R M ;  T E R M  / =  N I L )  
T H E N  
I F  O C C U R ( C O N S T , H D ( T E R M ) )  T H E N  1 ;  E X I T ;  
C L O S E ;  

0 ; 
E N D ;  

F U N C T I O N  O C C U R C O N S  T E R M 1  T  E  R  M  2  ;  
I F  S H D ( T E R M 2 )  / =  " C O N S "  

T H E N  I D E N T ( T E R M l » T E R M 2 )  =  1  
E L S E I F  O C C U R C O N S ( T E R M l , H D ( T L ( T E R M 2 )  )  )  

T H E N  l ;  
E L S E  O C C U R C O N S ( T E R M l , H D ( T L ( T L ( T E R M 2 )  )  )  )  ;  C L O S E ;  

E N D ;  

F U N C T I O N  I D E N T  T E R M 1  T E R M 2 ;  
V A R S  F U N S Y M ;  
T O P  :  
I F  T E R M 1  =  T E R M 2  T H E N  1 ;  E X I T ;  
I F  A T O M ( T E R M 1  )  

T H E N  
I F  T E R M 1  =  N I L  T H E N  0  - >  T E R M i ;  
E L S E I F  T E R M I  =  " T "  T H E N  1  - >  T E R M l ;  C L O S E ;  
I F  A T O M ( T E R M 2  )  

T H E N  
I F  T E R M 2  =  M I L  T H E N  0  - >  T E R M 2 ;  
E L S E I F  T E R M 2  =  " T "  T H E N  1  - >  T E R M 2 ;  C L O S E ;  
I F  E Q ( T E R M 1 , T E R M 2 )  T H E N  l ;  
E L S E I F  I S N U M B E R ( T E R M l )  

T H E N  I F  I S N U M B E R ( T E R M 2 >  
T H E N  N I L ;  
E L S E  0 ;  C L O S E ;  

E L S E  0 ;  C L O S E ;  
E L S E I F  ( L i :  H D ( T E R M 2 )  =  " C O N S " )  

T H E N  
I F  TERML 

THEN 



I F  I  S : \ I U M B E R  ( T E R M l )  
T H E N  
I D E N T ( 0 , H D ( T L ( T E R M 2 ) ) )  - >  F O O l ;  
I F  E Q ( F O O l »  1  )  

T H E N  
T E R M l  -  1  - >  T E R M l ;  

H D ( T L ( T L ( T E R M 2  )  )  )  - >  T E R M 2  ;  
G O T O  T O P ;  
E L S E  F O O l ;  C L O S E ;  

E L S E  I F  0 C C U R C 0 N S ( T E R M 1 » T E R M 2 )  T H E N  N I L *  E L S E  0 ;  C L O S E ;  
E L S E  N I L ;  C L O S E ;  

ELSE O ;  CLOSE;  
E L S E I F  A T 0 M ( T E R M 2 )  

T H E N  
I F  T E R M 2  =  N I L  T H E N  0  - >  T E R M 2  J  
E L S E I F  T E R M 2  =  " T "  T H E N  1  - >  T E R M 2 ;  C L O S E ;  
S W A P ;  
G O T O  L l ;  

E L S E I F  H D ( T E R M l )  =  H D ( T E R M 2 )  
T H E N  
H D ( T E R M l )  - >  F U N S Y M ;  
i  ;  
L O O P I F  ( T L ( T E R M l )  - >  T E R M l ;  T E R M l  / =  N I L )  

T H E N  
T  L ( T  E  R  M  2 )  - >  T E R M 2 ;  
I D E N T ( H D ( T E R M l ) ,  H D  ( T E R M 2 ) )  - >  F O O l ;  
I F  F O O l  / =  1  
T H E N  
I F  F U N S Y M  =  " C O N S "  

T H E N  
I F  F O O l  =  N I L  T H E N  E R A S E ( )  ;  N I L ;  E X I T ;  
LOGAND(F001 ) ;  
E L S E  E R A S E ( ) ;  0 ;  E X I T ;  

C L O S E ;  
C L O S E ;  

E L S E I F  H D ( T E R M 2 )  =  " C O N S "  O R  H D ( T E R M l )  =  " C O N S "  A N D  ( S W A P î l ; )  
T H E N  
I F  0 C C U R C 0 N S ( T E R M 1 , T E R M 2 )  

T H E N  N I L ;  
E L S E  0 ;  C L O S E ;  

ELSE 0 ;  CLOSE;  
E N D :  

C O M M E N T  ' T H I S  I S  J U S T  A N  E Q U A L I T Y  L I K E  O P E R A T I O N  W H I C H  I S  T R U E  I F  I T S  
T W O  A R G U M E N T S  A R E  I D F N T  A N D  F A L S E  O T H E R W I S E .  *  ;  
O P E R A T I O N  7  = = ;  
1 D E N T O  =  1 ;  
E N D ;  

G E N A S S Ü C ( %  N O N O P  = =  % )  - >  A S S O C I D ; -
G E N M E M ( %  N O N O P  = =  % )  - >  M E M 8 E R I D ;  



CALAND TRACK 9  
CREATED 16 .28  16  2  1973  

C 21 ,19  14  SEPT  1973 ]  

DEF I  NE(CSLESS [LAMBDA [X  Y3  [NOT [ LTE  Y X3333 ) ;  

DEF INE( [SUC [LAMBDA [ X 3  [CONS N IL  X  3  3  3  )  î  

DEFI I ME( [PRE [LAMBDA [ X 3  [COND X  [  CDR X  3  N I  L  3  3  3  )  ï  

DEFI  NE( [D I  FF  [LAMBDA [ X  Y 3  [CDRN Y  X  3  3  3  )  ;  

D E F I N E ( [ E Q N  [ L A M B D A  [ X  Y 3  [ E Q U A L  [ L E N G T H  X 3  [ L E N G T H  Y  3  3  3  3  >  ï  

D T R A C K ( 2 5 6 ) ;  
I N C H A R I T E M ( D I N ( C D A T A 3 ) ) - > D D F i ?  
P O P V A L ( F N T O L 1 S T ( L A M B D A ; V A R S  X I ;  
DDFK ) ->XL ;  
I F  X I  =  " E Q "  T H E N  " E Q N "  ;  
E L S E I F  X I  =  " L E S S "  T H E N  " L T E " ;  
b L S E I F  X I  =  " A D D "  T H E N  " A P P E N D " ;  
ELSE IF  X I  =  " IFF "  THEN "EQUAL" ;  
E L S E I F  X I  =  " F U N C T I O N "  T H E N  " G O O N " ;  
b L S E  X I ;  C L O S E ;  
E N D )  )  ;  

DTRACK(9  )  ;  


