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C O H H E N T ' T H I S  F I L E  G E N E R A L I Z E S  T H E  T E R M  A B O U T  T O  B E  P R O V E D  B Y  I N D U C T I O N ,  
W E  G E N E R A L I Z E  O N  T H E  C O M M O N  S U ß T E R M S  O N  E I T H E R  S I D E  
O F  " E Q U A L " »  " I M P L I E S "  A N D  " O R "  S T M T S ,  " i  

C O M M E N T ' F I N D  A L L  C O M M O N  N O N - A T O M I C  N O N - P R I M I T I V E  S U B T E R M S  O F  T W O  T E R M S . M  

V A R S  T 2  ü E N R L T L I  S T  A T O M L I S T ;  

F U N C T I O N  C O M S U B T 1  T l ;  
V A R S  x ;  
I F  A T O M ( T l )  

T H E N  
O C C U R ( T l »  T 2 ) ;  
E L S E  
T L ( T l ) - > x ;  
I F  ( l ;  L O O P I F  X /  =  N I L  T H E M  L O G A N D ( C O M S U 3 T I ( H D ( X > ) > ; T L ( X ) - > X ;  C L O S E ;  )  

T H E N  
I F  N O T ( L I S P P R I M ( T I ) )  A N D  0 C C U R ( T 1 , T 2 >  

T H E N  
I F  N O T ( M E M ß E R I D ( T i , Q E N R L T L I S T ) )  

T H E N  T l : î G E N R L T L I S T - > G E N R L T L I  S T  ;  C L O S E  ;  
1 Î  E X  I T ;  

CLOSE; 
0 ;  
C L O S E ;  

E N D  ;  

F U N C T I O N  C O M S U B T E R M S  T l  T 2 ;  
I F  C O N S C N T ( T l ) > C O N S C N T ( T 2 )  T H E N  T 1 ; T 2 - > T 1 - > T 2 ;  C L O S E  ;  
t R A S E ( C O M S U B T K T l )  )  ;  
E N D ;  

C O M M E N T ' F I N D  A L L  C O M M O N  S U B T E R M S  O C C U R R I N G  A C R O S S  E Q S  A N D  
I M P L I E S  A N D  O R S . »  ;  

F U N C T I O N  G E N R L T 1  T E R M ;  
I F  A T O M ( T E R M )  T H E N  E X I T ;  
I F  H D ( T E R M ) = " E Q U A L "  

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

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

T H E N  
A P P L I S T ( T L ( H D ( T L ( T E R M )  )  ) ,  

L A M B D A  T E R M 1 ;  



C O M S U B T E R M S ( T E R M l # H D ( T L < T L < T L <  T E R M )  )  )  )  )  ;  
E N D )  ;  

E L S E  I  F  H D < T L < T L < T L < T E R M ) ) ) ) = T  
T H E N  
A P P L I S T U L < H D < T L < T E R M )  )  )  ,  

L A M B D A  T E R M 1 ;  
C O M S U B T E R M S  (  T E R M ! ,  H D . ( T L ( T L (  T E R M  )  )  )  )  ;  
E N D )  ;  

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

A P P L I S T ( T L ( T E R M ) » G E N R L T 1 )  ;  
E N D ;  

F U N C T I O N  G E N R L T E R M S ;  
V A R S  G E N R L T L 1 S T ;  
N I L - > G E N R L T L I S T ;  
G E N R L T K  )  ;  
G E N R L T L I S T ;  
E N D ;  

C O M M E N T ' T H I S  F U N C T I O N  M A K E S  A  V E R B O S E  R E P O R T  O N  T H E  P R O G R E S S  
O F  G E N E R A L I Z A T I O N . v ;  

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

T H E N  
p O p T T O N (  )  ;  
N L ( 2 )  ;  
P R S E QA N D ( 4 , ' G E N E R A L I Z E  C O M M O N  S U ß T E R M S  ß Y  R E P L A C I N G  * ,  

S U B S T L I S T , L A M B D A  P ; P R ( F R O N T ( P ) ) ; P R S T R I N G ( '  B Y  M  ;  P R ( B A C K ( P ) ) ;  E N D ) ;  
N L ( 2 ) ;  
P R S T R I N G ( ' T H E  G E N E R A L I Z E D  T E R M  I  S  : x ) ;  
N L ( 2  )  ;  
P P R ( T E R M ) ;  
N L ( 2  )  ;  
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 .  I T  G E N E R A L I Z E S  I T S  
A R G U M E N T  A S  D E S C R I B E D »  A N D  T H E N  P R I N T S  
A  V E R B O S E  C O M M E N T  I F  N E E D E D .  N O T E  T H A T  I F  T H E  T E R M  G E N E R A L I Z E D  
I S  N U M E R I C »  A  N U M E R I C  S K O L E M  C O N S T A N T  I S  G E N E R A T E D  F O R  I T . * ;  

F U N C T I O N  G E N E R A L I Z E  T E R M ;  
V A R S  X  S U B S T L I S T ;  „  
G E N R L T E R M S ( T E R M ) - > X ;  
I F  X  =  N I L  T H E N  T E R M  ;  E X  I T ;  
M A P L I S T ( X »  

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

I F  S U 8 S T L I S T = N I L  T H E N  T E R M  ;  E X  I T ;  
A P P S U B S T ( S U B S T L I S T , T E R M )  
->TERM; 
( R E P O R T ( C % " G " , A P P L I S T ( S U B S T L I S T . B A C K ) % ] , G E N R E P O R T , " G E N E R A L I Z E " ) )  ;  



A P P L I S T ( S U B S T L I S T »  
L A M B D A  X î  
F R O N T S )  ; B A C K ( X ) - > F R 0 N T ( X ) - > 8 A C K ( X )  ;  
E N D ) ;  

S U B S T L I S T < > GENRLALIST - > G E N R L A U S T J  
T E R M ;  
E N D ;  



[ /  F E R T I L I Z ]  T R A C K  2 2  
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FUNCTION FERTREPORT; 
IF VERBOSE 

THEN 
POP TTON( ) ;  
NL(4);PRSTRING('FERTILIZE WITH %) ;PPRIMD(TERMI,I5,D ;  
PRSTRING(' .  V);NL(2) ;  
CLOSE; 

END; 

F U N C T I O N  F E R T I L I Z E  T E R M ;  
V A R S  T Ë R M 1  T E R M 2  T E R M 3  L H S l  R H S 1 ;  
I F  S H D ( T E R M ) /  =  " I F "  T H E N  0  ;  E X  I T ;  
H D ( T L ( T E R M ) ) - > T E R H l î  
H D ( T L ( T L ( T E R M ) ) ) - > T E R M 2 ;  
H D ( T L ( T L ( T L ( T E R M ) ) ) ) - > T E R M 3  »  

C O M M E N T ' L O O K  F O R  T E R M S  O F  T H E  F O R M  ( I F  ( E Q U A L  L H S  R H S )  B O O L 1  B 0 0 L 2 )  
W H E R E  B 0 0 L 2  I S  N O T  N I L .  I F  F O U N D ,  F E R T I L I Z E  
L H S = R H S  I N T O  B O O L l  A N D  H I D E  I T . V ;  

I F  S H D ( T E R M 1 ) = " E Q U A L "  A N D  T E R M 3 / = M I L  
A N D  T E R M 3  A N D  B O O L E A N ( T E R M 2 )  A M D  B O O L E A N ( T E R M 3 )  
THEN 
H D ( T L ( T E R M l ) > - > L H S l î  
H D ( T L ( T L ( T E R M 1 ) ) ) - > R H S 1 ;  
I F  I S S P E C ( L H S l  )  O R  I S S P E C ( R H S l )  

T H E N  G O T O  N O F E R T ;  C L O S E  ;  
IF F E R T I L K T E R M 2 )  

T H E N  
- > T E R M 2 ;  
I F  F E R T I L I z E ( T E R M 2 )  T H E N  - > T E R M 2 ;  C L O S E î  
[ % " I F " , T E R M 2 , T , G E N S T A R ( C % " I  F " , T E R M 1 , N I L , T E R M 3 % 3 ) % ]  
- > T E R M 2 ;  
R E P O R T ( [ % " F " , S T A R C O U N T % ] , F E R T R E P O R T , " F E R T I L I Z E "  )  ;  
I F  F E R T I L I Z E ( T E R M 3  )  T H E N  - > T E R M 3 ;  C L O S E  ;  
I F  T E R M 3 = T  

T H E N  T E R M 2 ;  
ELSE 
C % " I  F " , T E R M 2  »  

[ % " I F " , T E R M 3 ,  
T, 
T E R H 1 % 3 ,  

N I  L % ] ;  
C L O S E ;  

1 ;  
E X I T ;  

C L O S E ;  

NOFFRT ;  
0->TERMI ;  
C % " I F " , A P P L I S T ( T L ( T E R M )  ,  

L A M B D A  T E R M ;  



I F  F E R T I L I Z E ( T E R M )  T H E N  1 - > T E R M 1 ;  E L S E  T E R M  ;  C L O S E  ;  
E N D ) ,  

(  I F  T E R M 1  T H E N  E L S E  
E R A S E ( E R A S E ( ) , E R A S E X ) , E R A S E ( ) , E R A S E ( ) ) ; 0 ; E X I T ) % 3 ;  

l ;  
E N D ;  

F U N C T I O N  F E R T I L l  T E R M ;  
V A R S  L H S ?  R H S 2 ;  
I F  A T O M ( T E R M )  T H E N  0 ; E X I T ;  
I F  H D ( T E R M ) = " E Q U A L "  

T H E N  
H D ( T L ( T E R M ) ) - > L H S 2 ;  
H D ( T L ( T L ( T E R M ) ) ) - > R H S 2 ;  

C O M H E N T ' N O W  L O O K  F O R  ( T H E  B E S T )  C R O S S  F E R T I L I Z A T I O N * ;  
I F  0 C C U R ( R H S 1 , R H S 2 )  

T H E N  
I F  0 C C U R ( L H S 1 , L H S 2 )  

T H E N  
I F  C 0 N S C N T ( R H S 1 ) < C 0 N S C N T ( L H S 1 )  

T H E N  S U B S T ( R H S l , L H S l , L H S 2 ) - > L H S 2 ;  
E L S E  S U B S T ( L H S l , R H S l , R H S 2 ) - > R H S 2 j C L O S E ;  

ELSE S U B S T ( L H S l , R H S l , R H S 2 ) - > R H S 2 ; C L O S E J 
ELSE 
I F  0 C C U R ( L H S 1 , L H S 2 )  

T H E N  S U B S T ( R H S l , L H S l , L H S 2 ) - > L H S 2 ;  
E L S E  G O T O  M A S S S U 8 S T ;  E X  I T  *  

C L O S E ;  
C% " E g U A L " , L H S 2 , R H S 2 % ] ;  
1 ;  
EXIT; 

C O M M E N T ' I F  T E R M  I S  A N  I F ,  L O O K  F O R  I T S  " C O R E "  A N D  F E R T I L I Z E  I T 4 ;  
I F  H D ( T E R M ) = " I F "  

THEN 
C O M M E N T ' ( I F  X  C O R E  T )  = >  ( I F  X  F E R T ( C O R E )  T ) ,  P R O V I D E D  
X  D O E S  N O T  C O N T A I N  L H S l  O R  R H S l .  *  ;  

IF HD(TL(TL(TL(TERM))))=T 
THEN 
I F  O C C U R ( L H S l , H D ( T L ( T E R M ) ) )  T H E N  G O T O  C H K R H S O C C ;  
E L S E  I F  O C C U R ( R H S l , H D ( T L ( T E R M ) ) )  T H E N  G O T O  S U B S T L R ;  
E L S E  I F  F E R T I  L I ( H D ( T L ( T L ( T E R M ) ) ) )  

T H E N  
- > F 0 0 1 ;  
[ % " I F " , H D ( T L ( T E R M ) ) , F O O l , T % ] ;  
l ;  
EXIT; 

C O M M E N T ' ( I F  C O K E  T  ( * N )  )  = >  ( I F  F E R T ( C O R E )  T  ( * N ) ) * ;  
E L S E  I F  H D ( T L ( T L ( T E R M ) ) )  =  T  A N D  S H D ( H D ( T L ( T L X  T L X  T E R M ) ) ) ) )  =  " » "  

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

T H E N  
- > F O O l ;  
[ % " I F " , F O O l , T , H D ( T L ( T L ( T L X  T E R M ) ) ) ) * ] ;  
l ;  
E X I T ;  

C L O S E ;  
C O M M E N T ' I F  N O T  O F  E I T H E R  O F  T H E  A B O V E  F O R M S ,  F A L L  T H R O U G H  
T O  M A S S I V E  S U B S T I T U T I O N .  »  ;  

C L O S E ;  



C O M M E N T ' I F  C R O S S  F E R T I L I Z A T I O N  N O T  P O S S I B L E ,  T R Y  M A S S I V E  
S U B S T I T U T I O N * ;  

M A S S S U B S T :  
I F  O C C U R ( L H S l , T E R M )  

T H E N  
C H K R H S O C C ;  
I F  O C C U R ( R H S l , T E R M )  

T H E N  
I F  C O N S C N T ( R H S l X C O N S C N T ( L H S l )  

T H E N  S U B S T ( R H S 1 , L H S l , T E R M ) ;  
E L S E  S U B S T ( L H S l , R H S l , T E R M ) ;  C L O S E ;  

E L S E  S U B S T ( R H S l , L H S l , T E R M ) ; C L O S E -
E L S E I F  O C C U R ( R H S l , T E R M )  

T H E N  
S U g S T L R : S U ß S T ( L H S l , R H S l , T E R M )  ;  
E L S E  0  ;  E x  I T  ;  

E N D ;  



[ /  R E W R I T E ]  T R A C K  2 2  
C R E A T E D  1 6 . 3 5  1  1 1  1 9 7 3  

C 16.22 2 NOV 1973] 

COMMENT'THIS IS THE NORMALIZE FUNCTION. IN-LINE »COMMENTS EXPLAIN 
THE REWRITE RULES APPLIED.*; 

VARS REWRITEFN; 

IDENTFN->REWRITEFN; 

F U N C T I O N  R E W R I T E  T E R M ;  
V A R S  T E R M I  T E R M 2  T E R M 3 I  

C O M M E N T ' I F  T E R M  I S  A N  E Q U A L I T Y * ;  

I F  H D ( T E R M ) t » E Q U A L "  T H E N  
H D ( T L ( T E R M ) ) - > T E R M l ;  
H ü ( T L ( T L ( T E R M ) ) > - > T E R M 2 ;  

COMMENT'(EQUAL KNOWN1 KNOWN2) => T OR NIL%; 
IF TERM1 = = TERM2 THEN TÎ E X  IT ;  
I F  N O T I D E N T  T H E N  N I L ; E X I T ;  

COMMENT'(EQUAL BOOL T) => BOOL*; 
IF TERML-T AND BOOLEAN(TERM2) THEN TERMG EXIT; 
I F  T E R M 2 = T  A N D  B O O L E A N ( T E R M i )  T H E N  T E R M i  E X I T ;  

COMMENT'(EQUAL (EQUAL A B) C) => 
(IF (EQUAL A B) (EQUAL C T) (IF C NIL T))*; 

IF SHD(TERM1)="EQUAL" OR SHD(TERM2)="EQUAL" AND (SWAP;1) 
THEN 
C%"IF",TERMI, 

R E W R I T E ( C % " E Q U A L " , T E R M 2 ,T% 3 ) , 
R E W R I T E ( C % " I F " , T E R M 2 , N I L , T % ] ) % ] - > T E R M ;  

GOTO CONDL; 
CLOSE; 

COMMENT'(EQUAL X  NIL) => (IF X  NIL T)*; 
IF TERM1 — NIL OR TERM2 = = N IL AND (SWAP;L) 

THEN 
[%"IF",TERM2,NIL,T%]->TERM; 
GOTO CONDL; 
CLOSE; 

COMMENT'GO SEE IF ONE ARG IS A IF*; 
GOTO CONDARG; 

COMMENT'TERM IS A IF*; 

ELSEIF HD(TERM) = "I F " THEN 

CONDL: 
TL(T ERM)->TERM3; 



H D ( T E R M 3 ) - > T E R M l ;  
T L ( T E R M 3 ) - > T E R M 3 ;  
HD(TERM3)->TERM2; 
HD(TL(TERH3))->TERH3; 

COMMENT'(IF KNOWN X Y) => X OR Y 4  ; 
IF TERM1 — NIL THEN TERM3JEXIT; 
I F  N O T I D E N T  T H E N  T E R M 2 ;  E X I T ;  

COMMENT'(IF X Y Y) => Y V ; 
IF TERM2 = = TERM3 THEN TERM2 »EXIT; 

COMMENT'(IF X X NIL) => X X ; 
I F  TERM1 = = TERM2 AND TERM3==NLL THEN TERML; EX I  T; 

COMMENT'(IF BOOL T NIL) => BOOL '  ;  
IF BOOLEAN(TERM1) AND TERM2=T AND TERM3==MIL 

THEN TERMIÎEXITÎ 

COMMENT'(IF X T (IF Y NIL T)) => (IF Y (IF X T NIL) T)V; 
IF TERM2 = T AND SHD(TERM3) = "I F" AND 

HD(TL(TL(TERM3))>==NIL AND HD(TL(TL(TL(TERM3))))=T 
THEN 
IF BOOLEAN(TERML) 

T H E N  T E R M l ;  
E L S E  [ % " I F " , T E R M l , T , N I L % ] C L O S E ;  

->TERM2; 
H D ( T L ( T E R M 3 ) ) - > T E R M l ;  
T->TERM3; 
C % " I F " , T E R M l , T E R M 2 , T E R M 3 % ] - > T E R M ;  
CLOSE; 

C O M M E N T ' I F  T E R M l  I S  A N  I F »  D E C I D E  I F  I T  S H O U L D  B E  
D I S T R I B U T E D .  *  ;  

I F  S H D ( T E R M 1 ) = " I F "  T H E N  

C O M M E N T ' ( I F  ( I F  A  T 2  T  3 )  B  C )  = >  ( I F  A  ( I F  T 2  B  C )  
( I F  T 3  B  C ) )  W H E R E  T 2  O R  T 3  I  S N  I L  *  ;  

I F  H D ( T L ( T L ( T E R M 1 ) ) )  =  =  N I L  O R  H D ( T L ( T L ( T L X T E R M l ) ) )  )  =  =  N  I L  
T H E N  
G O T O  C O N D C O N D ;  
C L O S E ;  

C O M M E N T ' ( I F  ( I F  A T  ( *  N ) )  T  ( *  M ) )  = >  ( I F  A  T  ( *  N  M ) ) x ;  
I F  T E R M 2  =  T  A N D  S H D ( T E R M 3 )  = "*"- AND HD ( T L X T L ( T E R M l  ) ) )  = T  

A N D  S H D ( H D ( T L ( T L ( T L ( T E R M 1 ) ) ) ) ) = " * "  
T H E N  
C % H I F " , H D ( T L ( T E R M 1 > ) , T , : ( T L X  H D ( T L ( T L ( T L ( T E R M l )  )  )  )  )  

O T L X T E R M 3 )  ) % ] ;  
EXIT; 

C O M M E N T ' ( I F  ( I F  A  B C )  D E ) = >  ( I F  A  ( I F  B  C  E )  ( I F  C  D  E ) >  
W H E R E  D  A N D  E  A R E  N O T  N I L  O R  D  A N D  E  A R E  T  A N D  N I L X ;  

I F  T E R M 2 = = N I L  A N D  T E R M 3 / = T  T H E N  G O T O  S K I P ;  



b L S E I F  T E R M 3  =  =  N I L  A M D  T E R M 2 /  =  T  T H E N  G O T O  S K l P î C L O S E î  
C O N D C O N D :  
I F  S H D ( T E R M 2 >  =  " * "  O R  S  H  D  (  T  E  R  H  3  )  =  "  « -  "  T H E N  G O T O  S K l P î C L O S E î  
R E W R I T E «  C X "  I F " ,  H D  ( T l ( T | _ (  T E R M l )  )  ) , T E R M 2 , T E R M 3 % 3 ) ;  
R E W R I T E ( [ % " I F " , H D ( T L ( T L ( T L ( T E R M l ) ) ) ) , T E R M 2 , T E R M 3 % 3 ) ;  
- > T E R M 3 - > T E R M 2 ;  
C % " I F " , H D ( T L ( T E R M l ) ) , T E R M 2 , T E R M 3 % 3 - > T E R M ;  
G O T O  C O N D L ,  
SKIP: 
C L O S E ;  

C O M M E N T ' T E R M  I S  A  N O N - I F ,  N O N - E Q  F U N C T I O N  C A L L * ;  
ELSE 

C O M M E N T ' ( F O O  X ( I F  A  B  C )  Y )  = >  
( I F  A  ( F O O  X  B  Y )  ( F O O  X  C  Y ) ) N  

C O N U A R G :  
T L ( T E R M ) - > T E R M 1 ;  
L O O P I F  T E R M 1 / = N I L  A M D  S H D ( H O ( T E R M l ) ) / = " I F "  

T H E N  
T L ( T E R M 1 ) - > T E R M 1 ;  
C L O S E ;  

IF T E R M 1 /=NIL 
THEN 
H D ( T E R M 1 ) - > T E R M 1 ;  
[ % " I F " , H D ( T L ( T E R M l ) ) . R E W R I T E ( S U B S T ( H D ( T L ( T L ( T E R M l ) ) ) , T E R M l ,  

T E R M ) ) , R E W R I T E ( S U B S T ( H D ( T L ( T L ( T L ( T E R M l )  
)  )  ) , T E R M l , T E R M ) ) % ]  

- > T E R M ;  
G O T O  C O N D L ;  
C L O S E ;  

C L O S E ;  
R E W R I T 6 F N ( ) ;  
T E R M  
E N D  

F U N C T I O N  N O R M A L I Z E  T E R M ;  
I F  A  T O M ( T E R M  )  T H E N  T E R M  E X I T ;  
R E W R I T E ( H D ( T E R M ) :  : M A P L I  S T ( T L ( T E R M ) , N O R M A L  I z E )  )  ;  
E N D  



C / 3  T R A C K  2 2  
C R E A T E D  1 6 . 3 4  1  1 1  1 9 7 3  

[  1 6  9  2 2  2  N O V  1 9 7 3 ]  

V A R S  S L A S H 9  S L A S H 2 2  S L A S H 3 6 ;  
C C / P R O P S ] C / G E N ] C / A P P F I L E ] C P P R ] C / G E N S Y M ] [ / H E T A Q E N 3 C / I N P U T ] C / T Y P E ]  
L / M A C C O N S 3 C / E V A L 3 3  
- > S L A S H 9 ;  
C C / R E W R I T E ] C / R E D U C E 3 C / F E R T I L I Z E 3 C / G E M E R A L I Z E 3 C / I N D U C T 1 D C / I N D U C T 2 3 D  
- > S L A S H 2 2 ;  

[ [ / V E R B O S E ] [ / P R O V E 3 3 - > S L A S H 3 6 ;  

D T R A C K  <  9 ) 5  
A P P L I S T ( S L A S H 9 , D C 0 M P )  ;  
D T R A C K ( 2 2 ) ;  
A P P L I S T ( S L A S H 2 2 , D C 0 M P ) ;  

D T RA C K ( 3 6  )  ;  
A P P L I S T ( S L A S H 3 6 » D C 0 M P )  j  
A P P F I L E ( C / D E F S 3 , D E F I N E ) ;  



[ /  R E D U C E ]  T R A C K  2 2  
C R E A T E D  1 6 . 3 4  1  1 1  1 9 7 3  

C  1 6 . 2 2  2  N O V  1 9 7 3 ]  

C O M M E N T ' T H I S  I S  T H E  R E D U C E  F U N C T I O N .  I N - L I N E  C O M M E N T S  E X P L A I N  
T H E  R E W R I T E  R U L E S  A P P L I E D . 4 ;  

V A R S  R E D U C E ;  

F U N C T I O N  R E D U C E 1  T E R M  C O N S U S T ;  
V A R S  T E R M l  T E R M 2  T  E  R  M  3  ;  
R E C U R S E :  
C O M M E N T ' I F  T E R M  I S  A T O M  O R  N O N - I  F  »  Q U I T ' ;  
I F  A T O M ( T E R M )  O R  H D ( T E R M ) /  =  " I F  »  

T H E N  
T E R M ;  
E X I T ;  

C O M M E N T ' G E T  C O M P O N E N T S  O F  T H E  I F V ;  
H D t T L ( T E R M ) ) - > T E R M l ;  
H D ( T L ( T L ( T E R M ) ) ) - > T E R M 2 ;  
H D ( T L ( T L ( T L ( T E R M ) ) ) ) - > T E R M 3 ;  

C O M M E N T ' I F  T E R M l  I S  N I L  O R  C O N S »  E V A u  I T ' ;  
I F  T E R M l  =  =  N  I  L  

T H E N  
T £ R M 3 - > T E R M ;  
G O T O  R E C U R S E ;  

E L S E I F  E X P L C O N S ( T E R M l )  O R  M E M B E R  I D ( T E R M l , C O N S L i S T )  
T H E N  
T E R M 2 - > T E R M ;  
G O T O  R E C U R S E ;  
C L O S E ;  

C O M M E N T ' ( I F  A T O M  A  B )  = >  ( I F  A T O M  R ( A ( A T O M / C O N S ) )  R ( B ( A T O M / N  I L ) ) ) *  ;  
I F  A T O M ( T E R M l )  

T H E N  
q O T O  S U g S T C O N S ;  
C L O S E ;  

C O M M E N T ' ( I F  ( E Q U A L  A  S P E C L I S T )  8  C )  = >  ( I F ;  ( E Q U A L  A  S P E C L I S T )  
R ( B ( A / S P E C L 1 S T ) )  
R ( C ( ( E Q U A L  A  S P E C L I S T  )  /  N I L  )  )  )  v  ;  

I F  H D ( T E R M 1 ) = " E Q U A L "  
T H E N  
I F  I S S P E C ( H D ( T L ( T E R M 1 )  )  )  

T H E N  S U B S T ( H D ( T L ( T E R M l ) ) , H D ( T L ( T L ( T E R M l ) ) ) , T E R M 2 ) - > T E R M 2 ;  
E L S E I F  I S S P E C ( H D ( T L ( T L ( T E R M l ) )  )  )  

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

G O T O  A S S E M B O O L ;  
C L O S E ;  

C O M M E N T ' ( I F  ( I F  . . . )  A  B )  = >  ( I F  R ( I F )  R ( A  )  R ( B ) ) X ;  
I F  H D ( T E R M l ) = " I F "  

T H E N  



R E D U C E K  T E R M l ,  C O N S L  I  S T  ) - > T E R M l ;  
R E D U C E 1 ( T E R M 2 , C 0 N S L I S T ) - > T E R M 2 ;  
R E D U C E K  T E R M 3 , C O N S L I S T ) - > T E R M 3 Î  
I F  T E R M 3  =  =  N I L  T H E N  G O T O  C O N T I N Ü E ;  C L O S E  ;  
C % " I F " , T E R M l , T E R M 2 » T E R M 3 X ] i  
EXIT; 

C O N T I N U E :  

C O M M E N T ' ( I F  B O O L  A  B )  = >  ( I F  B O O L  R ( A ( B O O L / T ) )  R ( B ( B O O L / N I L >  )  )  v ;  
I F  8 0 0 L E A N ( T E R M l )  

T H E N  
S U 8 S T T R U E :  
S U B S T ( T , T E R M l , T E R M 2 > - > T E R M 2 ;  
A S S E M B O O L :  
C% " I F " , T E R M l ,  

R E D U C E ! ( T E R M 2 , C O N S L I  S T ) ,  
R E D U C E 1  ( S U B S T  ( N I L ,  T E R M l ,  T E R M 3 - )  ,  C O N S L  

E X I T ;  

C O M M E N T ' ( I F  R A N D O M  A  B )  = >  ( I F -  R A N D O M  R ( A  
R  (  B  

S U B S T C O N S :  
[ % "  I F "  ,  T E R M l ,  R E D U C E K T E R M 2 ,  T E R M l :  :  C O N S L  I  S  

R E D U C E 1 ( S U B S T ( N I L , T E R M l , T E R M 3 ) , C O N S L I  S T  

E N D ;  

R E D U C E K % N I L % ) - > R E D U C E ;  

I  S T ) % - ;  

( R A N D O M / C O N S )  )  
( R A N D O M / N I L )  )  )  

T )  ,  
) % ] ;  



C /  I N D U C T I ]  T R A C K  2 2  
C R E A T E D  1 6 . 3 3  1  1 1  1 9 7 3  

C 16.23 2 NOV 1973] 

COMMENT'THIS FILE CONTAINS THE FUNCTIONS WHICH CHOOSE WHICH 
CONSTANTS TO INDUCT UPON.4; 
NIL->INDLI ST ;  

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

THEN 
HD(TERM)->X » 
I F  X / = " C D R "  A N D  X / = " C A R "  

THEN O; EX IT; 
HD(TL(TERM))->TERM; 
CLOSE; 

TERM; 
1 ;  
END; 

F U N C T I O N  G E T A R G  T E R M ;  
L O O P I F  I S L I N K ( T E R M )  T H E N  H D ( T L ( T E R M ) ) - > T E R M ;  C L O S E  ;  
TERM; 
END; 

COMMENT'THE FOLLOWING THREE FUNCTIONS ARE USED TO SWEEP 
THROUGH THE EXPANDED FUNCTION DEFNS SET UP 8Y SYMEVAL 
AND COLLECT INFORMATION ON HOW THEY BOMBED, IN PARTICULAR, 
FAULT DESCRIPTIONS ARE BUILT, WHICH ARE LISTS CONTAINING TWO 
SUBLISTS: THE FIRST IS A LIST OF THE DESTRUCTORS APPLIED 
IN THE RECURSIVE CALLS, AND THE SECOND IS A LIST OF ALL 
OTHER DESTRUCTORS APPLIED.4; 

FUNCTION INDUCTSWEEP; 
[%APPLIST(TOPLEXP, 

LAMBDA X; 
VARS B0M8LIST OTHERFA ILS HDTERM; 
NIL->B0MBLIST; 
NIL->OTHERFAILS; 
HD(HD(X>)->HDTERM; 
INDSW1(HD(TL(X) ) ) ;  
IF BOMBL. I  ST/ = N IL THEN [  &BOMBL I  ST ,  OTHERFA I  LS%] ;  CLOSE ;  
END)%]; 

END; 

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

T H E N  
T E R M l : : O T H E R F A I L S - > O T H E R F A l L S ;  

E L S E I F  H D ( T E R M 1 ) = H D T E R M  
T H E N  
C%APPLIST(TL ( T E R M l ) , LAM qDA T E R M 2 ;  IF I  S IN T E R ( T E R M 2 )  T H E N  T E R M 2 ;  

C L O S E ; E N D ) % ] - > F 0 0 1 ;  
I F  F 0 0 1 /  =  N I L  T H E N  F 0 0 1  :  : B O M 0 L I  S T - > B O M B L I  S T  ;  C L O S E  
E X I T ;  



A P P L I S T ( T L ( T E R M l ) , I N D S W l )  ;  
E N D ;  

FUNCTION ISINTER TERM; 
IF ATOM (TERM) THEN 0;EXIT; 
HD(TERM)->TERM; 
IF TERMS"CDR" 

THEN 1; ELSE TERM = "CARCLOSE ;  
END; 
COMMENT'THE FOLLOWING FUNCTION TRANSFORMS FAULT DESCRIPTIONS 
INTO FOUR TUPLES TO MAKE IT EASIER TO SORT THROUGH THEM 
TO FIND WHAT TO INDUCT UPON. IT THROWS OUT ANY REQUIRING 
INDUCTION ON NON SKOLEM CONSTANTS. * ;  

FUNCTION TRANSFAULT FAULTDESC > 
VARS ARGLIST X; 
NIL->ARGLIST; 
XAPPLI ST(HD(FAULTDESC), 

LAMBDA POCKET; 
XAPPLIST(POCKET, 

LAMBDA TERM; 
IF INDUCTABLE(TERM) THEM 

->X; 
IF MEMBER(X,ARGLIST) THEN ELSE X  :  :ARGLIST->ARGLI ST ;  CLOSE ;  
ELSE 1->XAPPFLAGJCL0SE; 

END) ;  
END) ;  

IF XAPPFLAG THEN EXIT; 
[%1,ARGLI ST,HD(FAULTDESC ), 

[%APPLIST(HD(TL(FAULTDESC))»LAM3DA TERM; 
IF INDUCTABLE(TERM) AND MEMBER((),ARGLI ST) THEN TE 

RM ;  CLOSE ;  
END ) % 3 X J ;  

END; 

COMMENT'(THE FIRST COMPONENT ABOVE WILL 8E USED TO SCORE 
THE CANDIDATES)* ;  

FUNCTION GETCANDS FAULTLIST; 
C%APPLIST(FAULTLIST,TRANSFAULT)%3; 
END; 

F U N C T I O N  M E R G E C A N D S  C A N D L l S T ;  
V A R S  C A N D I  ;  
C A N D L l S T ;  
LOOPIF TL(CANDLIST)/=NIL 

THEN 
HD(CANDLIST)->CAND1; 
TL(CANDLIST)->CANDLIST; 
XAPPLIST(CANDLIST, 

LAMBDA CAND2; 
IF INTSECTP(HD(TL(CAMD1)),HD(TL(CAND2)),NONOP=) 

THEN 
1->XAPPFLAG; 
UN I  ON(HD(TL(CANDI)),HD(TL(CAND2 ) ) , N O N O P = > ->HD<TL(CAND2 ï ); 
UN I  ON(HD(TL(TL(CANDI))),HD(TL(TL(CAND2))),EQUAL>->HD(TL(TL(CAND2) 

) ) ' 
UN ION(HD(TL(TL(TL(CANDI)))),HD(TL(TL(TL(CAND2)))),EQUAL)-> 
HD(TL(TL(TL(CAND2)> ) > ;  
H D (CAND2 ) + H D ( C A N D l ) - > H D (CAMD2); 



0 - > H D ( C A N D I ) î  
C L O S E ;  

E N D )  ;  
C L O S E ;  

E N D ;  

F U N C T I O N  C H O O S E H I G H  C A N D L l S T ;  
V A R S  H I G H  A N S ;  
- 1 0 0 0 0 - > H I  G H  ;  
I F  T L ( C A N D L I  S T ) = N I L  T H E N  C A N D L I  S T  ;  E X  I T ;  
L O O P I F  C A N D L I S T / = N I L  

T H E N  
I F  H D ( H D ( C A N D L I S T ) ) > H I G H  A N D  H D ( H D ( C A N D L I  S T ) )  

T H E N  
H D ( H D ( C A N D L I S T ) ) - > H I GH ;  
H D ( C A N D L I  S T ) : : N I L - > A N S ;  

E L S E I F  H D ( H D ( C A N D L I S T ) ) = H I G H  
T H E N  
H D ( C A N D L 1 S T ) ; : A N S - > A N S ;  
C L O S E ;  

T L ( C A N D L I S T ) - > C A N D L I S T ;  
C L O S E ;  

A N S ;  
E N D ;  

F U N C T I O N  C H O O S E N E W  C A N D L l S T ;  
A P P L I S T ( C A N D L I S T ,  

L A M B D A  C A N D ;  
1 - > H D ( C A N D )  ;  
A P P L I S T ( H D ( T L ( C A N D ) ) ,  

L A M B D A  T E R M ;  
I F  N O T ( M E M B E R ( T E R M , I  M D L I  S T ) )  

T H E N  1  +  H D ( C A N D ) - > H D ( C A N D )  ;  
C L O S E ;  

E N D ) ;  
E N D )  ;  

C H O O S E H I G H ( C A N D L I S T )  ;  
E N D ;  

C O M M E N T ' T H E  F U N C T I O N  B E L O W  M E R G E S  A L L  R E C J R S I V E  P O C K E T S  W H I C H  
H A V E  N O N - N I L  I N T E R S E C T I O N S . 4 ;  

F U N C T I O N  M E R G E P O C K E T S  P O C K E T L I S T ;  
I F  P O C K E T L I S T = N I L  T H E N  N I L ;  

E L S E  A D D P O C K E T ( H D ( P O C K E T L I  S T ) » M E R G E P O C K E T S ( T L ( P O C K E T L I  S T ) > ) ; Ç L O S E ;  
E N D ;  

F U N C T I O N  A D D P O C K E T  P O C  P O C L I S T ;  
I F  P O C L I S T = N I L  T H E N  [ % P O C % 3 ;  
E L S E I F  I N T S E C T P ( P O C , H D ( P O C L l S T ) » E Q U A L )  

T H E N  U N  I  O N ( P O C , H D ( P O C L I  S T ) . E Q U A L ) :  : T L ( P O C L I  S T  )  ;  
E L S E  H D ( P O C L I  S T ) :  ; A D D P O C K E T ( P O C , T L ( P O C H S T ) ) ;  C L O S E ;  

E N D ;  

C O M M E N T ' A  P O C K E T  I S  S U B S U M E D  B Y  A M O T H E R  I ? "  A L L  O F  I T S  



T E R M S  O C C U R  A S  S U B T E R M S  I N  A N Y  T E R M  I N  T H E  O T H E R . * ;  

F U N C T I O N  S U B S U M E D  P O C K E T l  P 0 C K E T 2 »  
V A R S  T E R M l ;  
L O O P I F  P O C K E T l / = N I L  

T H E N  
H D ( P O C K E T 1 ) - > T E R M 1 Î  
I F  ( X A P P L I S T ( P 0 C K E T 2 ,  

L A M B D A  T E R M 2 ; O C C U R ( T E R M l , T E R M 2 ) - > X A P P F L A G ;  E N D ) J X A P P F L A G )  
THEN; ELSE O; EX IT; 

T L ( P O C K E T l ) - > P O C K E T i ;  
C L O S E ;  

1 ;  
E N D ;  

C O M M E N T ' T H I S  F U N C T I O N  T R A N S F O R M S  A  L I S T  O F  P O C K E T S  I N T O  
A  L I S T  O F  P O C K E T S  T H A T  I S  S U ß S U M P T I O N  F R E E . *  î  

F U N C T I O N  S U B S U M E  P O C L I S T ;  
C % A P P L l S T ( P O C L I S T ,  

L A M B D A  P O C K E T l ;  
X A P P L I S T ( P O C L I S T ,  

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

I F  X A P P F L A G  T H E N  E L S E  P O C K E T l ;  C L O S E  ;  
E  N  D  )  %  ]  ;  

E N D ;  

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

[ % C O N S P A I R ( " C D R " , " D U M M Y C D R " ) ,  
C O N S P A I R ( " C A R " , " D U M M Y C A R " ) % ]  

- > D U M M Y S U B S T ;  

F U N C T I O N  P I C K I N D C O N S T S  I N D T E R M ;  
V A R S  C A N D L l S T ;  
1 - M N I N D U C T ;  
E R A S E ( S Y M E V A L ( A P P S U B S T ( D U M M Y S U B S T , I N D T E R M )  )  )  ;  
0  —  > I N I N D U C T ;  
G E T C A N D S ( I N D U C T S W E E P ( ) ) - > C A N D L I S T ;  
I F  C A N D L I S T = N I L  T H E N  0 ; E X l T ;  
M E R G E C A N D S ( C A N D L I S T ) - > C A N D L I S T ;  
C H O O S E H I G H ( C A N D L l S T ) - > C A N D L l S T  ;  
I F  T L ( C A N D L I S T ) / = N I L  

T H E N  
C H O O S E N E W ( C A N D L I S T ) - > C A N D L l S T ;  
C L O S E ;  

H D ( C A N D L I S T ) - > C A N D L I S T ;  
H D ( T L ( T L ( T L ( C A N D L I S T )  )  )  )  ;  
S U B S U M E ( M E R G E P O C K E T S ( H D ( T L < T L ( C A N D L I  S T  )  )  )  )  )  ;  
H D ( T L ( C A N D L I  S T ) ) ;  
l ;  
E N D ;  



[/ IIMDUCT2 3 T R A C K  22 
CREATED 16.32 1 11 1973 

C 16,23 2 NOV 1973] 

COMMENT'THIS IS THE FILE WHICH COMSTRUCTS THE INDUCTION 
FORMULA AND LINKS THE INDUCTION PKG WITH THE REST OF THE 
THEOREH PROVER. * ;  

COMMENT'THE FOLLOWING FUNCTION IS USED TO PROCESS THE POCKET LIST 
AND FAILURES LIST RETURNED BY PICKINDCONST, BEFORE THE 
INDUCTION FORMULA IS ACTUALLY CONSTRUCTED.THI S FUNCTION 
CREATES ALISTS OF THE FORM: 

(INDUCTION CONSTANT .  LIST OF DESTRUCTORS APPLIED). 
IT RETURNS TWO SUCH ALISTS, ONE CORRESPONDING TO JUST 
THE RECURSIVE DESTRUCTIONS, AND THE OTHER TO BOTH 
RECURSIVE AND NON-RECURSIVE ONES.'; 

FUNCTION GENDRALISTS RECPOCKFTS FAILURES; 
V A R S  F  X  Y  D E S T A L I S T  L I  L 2 ;  
NIL->DESTALIST; 
LAMBDA LI ;  
A P P L I S T ( L 1 ,  

LAMBDA TERM; 
GET ARG(TERM)->X; 
IF ASSOC(X,DESTALIST) 

THEN 
->Y ;  
IF MEMBEREQUAL(TERM,BACK(Y) ) 

T H E N  E L S E  T E R M  :  :  B A C K ( Y ) t > B A C K ( Y ) ;  C L O S E  ;  
E L S E  C O N S P A I R ( X , [ % T E R M % ] ) :  : D E S T A L f S T - > D E S T A L I  S T  ;  C L O S E  ;  

E N D ) ;  
END->F ;  ' 
APPLIST(RECPOCKETS,F) ;  
COPYLIST(DESTALIST) ;  
APPLIST(FA I  LURES::NIL»F) ;  
DESTALIST; 
END; 
COMMENT'(USE OF MEMSEREQUAL RATHER THAN MEMBERID IS 
OK HERE SINCE TERM IS JUST A COLLECTION OF; CARS AND CDRS 
APPLIED TO A SKOCONSTS, AND HENCE IS IDENT IFF EQUAL.)4; 

C O M M E N T ' I M P O R T A N T  N O T E :  T H I S  I N D U C T I O N  R O U T I N E  K N O W S  A B O U T  
N U M B E R S .  T H E  F O L L O W I N G  I S  A S S U M E D :  T H E  E V A L  R O U T I N E  
K N O W S  T H A T  T H E  C A R  O F  A  N U M E R I C  S K O L E M  C O N S T A N T  I S  N I L .  
T H I S  G U A R A N T E E S  T H A T  N O  " C A R "  T E R M S  W I L L  O C C U R  I N  T H E  
L I S T  O F  D E S T R U C T O R S  O F  A  N U M E R I C  S K O L E M  C O N S T A N T  T O  B E  
I N D U C T E D  U P O N . *  ;  
C O M M E N T ' T H E  F O L L O W I N G  R O U T I N E S  K N O W  A B O U T  N U M B E R S :  
S T E P F O R  ( G E N E R A T E S  A  N E S T  O F  A D D I S  A S  D E E P  A S  T H E  
D E E P E S T  C D R  N E S T  A R O U N D  A  N U M E R I C  S K O  C O N S T ) ,  
B A S E S F O R  ( G E N E R A T E S  A  L I S T  O F  T H E  N U M B E R S  
B E T W E E N  o  A N D  N  I N S T E A D  O F  T H E  C O R R E S P O N D I N G  
C O N S E S .  A N D  G E T C O M P  ( W H I C H  I S  U S E D  R A T H E R  T H A N  
E V A  I .  B E C A U S E  O F  T H E  P R E S E N C E  O F  " A D D 1 " S  I N  T H E  
C O N C L U S I O N ) .  A S  O F  T H I S  W R I T I N G ,  N O  O T H E R  R O U T I N E S  
A R E  A F F E C T E D  ( I N F E C T E D ) . 4 ;  



C O M M E N T ' N O W  O N  T O  I N D U C T I O N .  T H E  F I R S T  S E T  O F  F U N C T I O N S  
I S  C O N C E R N E D  W I T H  G R O W I N G  T H E  L E A S T  S T R U C T U R E D  T E R M  
A L L O W I N G  E A C H  D E S T R U C T O R  C O M B I N A T I O N  T O  F U L L Y  O P E R A T E  O N  I T .  
F O L L O W I N G  T H I S  I S  A  S E T  O F  F U N C T I O N S  W H I C H  C O N S T R U C T  A L L  O F  
T H E  B A S E S  T H A T  M U S T  B E  A L L O W E D ,  G I V E N  T H E  T E R M  G R O W N  A B O V E .  *  ;  

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

.  T H E N  
I F  H D ( Y ) = » C O N S "  

T H E N  I F  A T O M ( H D ( T L ( Y ) ) )  T H E N  T  L ( Y  > ;  E L S E  H D ( T L ( Y ) ) ;  C L O S E  ;  
E L S E  
[ % " C O N S " , G E N S K O ( C O N S T ) ,  H D ( Y ) % ] - > H D ( Y ) ;  
T L ( H D ( Y ) ) ;  
C L O S E ;  

E L S E  
I F  H D ( Y ) = " C O N S "  

T H E N  I F  A T O M ( H D ( T L ( T L ( Y ) ) ) )  T H E N  T L ( T L ( Y  ) ) ;  E L S E  H D ( T L ( T L ( Y ) ) ) ;  C L O S E  ;  
E L S E  
C % " C O N S " , G E N S K O ( C O N S T ) , H D ( Y ) % ] - > H D < Y ) ;  
T L ( T L ( H D ( Y )  )  )  ;  
C L O S E ;  

C L O S E ;  
E N D  ;  

C O M M E N T ' T H I S  F U N C T I O N  T A R E S  A  S K O L E M  C O N S T A N T  A N D  A  L I S T  
O F  D E S T R U C T O R S  A P P L I E D  T O  I T ,  A N D  C O N S T R U C T S  T H E  L E A S T  
S T R U C T U R E D  T E R M  A L L O W I N G  E A C H  D E S T R U C T O R  T O  O P E R A T E . *  ;  

[ % C O N S P A I R < " C D R " , " A D D 1 " > % 3 - > C D R T O A D D l ;  

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

T H E N  
HD ( T E R M L I S T ) - > T E R M ;  
C O N S C N T ( T E R M } - > x >  
L O O P I F  ( T L ( T E R M L I S T ) - > T E R M L l S T ; T E R M L l S T / s N I L >  

T H E N  
I F  C O N S C N T ( H D ( T E R M L l S T ) ) > X  

T H E N  H D ( T E R M L I  S T ) - > T E R M ; C O N S C N T ( T E R M ) - > x ; C L O S E ;  
C L O S E ;  

A P P S U B S T ( C D R T O A D D l , T E R M )  ;  
E X I T  ;  

[ % " C O N S " , G E N S K O ( C O N S T ) , C O N S T * ] - > S E E D î  
L O O P I F  T E R M L I S T / = N I L  

T H E N  
SEED->MUNG; 
E R A S E ( G R O W ( H D ( T E R M L I  S T )  )  )  ;  
T L ( T E R M L I S T ) - > T E R M L I S T ;  
C L O S E ;  

S E E D ;  
E N D  ;  



C O M H E N T ' T H I S  F U N C T I O N  R E T U R N S  A  L I S T  O F  A L L  T H O S E  
T E R M S  " L E S S  T H A N "  T H E  G I V E N  T E R M ,  B Y  R E P L A C I N G  
A L L  P O S S I B L E  C O M B I N A T I O N S  O F  S U B - C O N S E S  8 Y  N I L S ,  
I T  I S  U S E D  B Y  B A S E S F O R  T O  C O N S T R U C T  T H E  B A S E S  F O R  
A  G I V E N  C O N S T A N T  T O  B E  I N D U C T E D  U P O N .  '  ;  

F U N C T I O N  S M A L L E R  T E R M ;  
I F  A T O M ( T E R M )  T H E N  N I L ; E x l T ;  
N I L : : T L ( [ % A P P L I S T ( H D ( T L ( T E R M ) ) :  s  S M A L L E R ( H O ( T L X  T E R M ) ) )  »  

L A M B D A  A R G i ;  
A P P L I S T ( H D ( T L ( T L  ( T E R M ) ) ) :  :  S M A L L E R ( H D ( T L ( T L ( T E R M )  )  )  )  ,  

L A M B D A  A  R  G  2  »  
[ 3 S " C 0 N S " » A R G 1 » A R G 2 % 3 ;  
E N D )  ;  

E N D )  )  »  
E N D ;  

FUNCTION BASESFOR CONST TERM; 
IF NUMSKO(CONST) 

THEN 
0->F 001 ;  
[% LOOPIF ISLINK(TERM) 

THEN F001;F001+1->F001;HD(TL(TERM))->TERM;CL0SE%3; 
EXIT; 

SMALLER(TERM) ;  
END; 

C O M M E N T ' T H E  F U N C T I O N  B E L O W  C O N J O I N S  A  L I S T  O F  T H I N G S ' ;  

F U N C T I O N  C O N J O I N  L ;  
I F  T  L ( L ) =  N I L  T H E N  H D ( L ) ;  

E L S E  [ % " A N D " , H D ( L ) » C O N J O I N ( T L ( L )  ) % ] ' ,  C L O S E  ;  
E N D ;  

C O M M E N T ' " G E T C O M P "  B E H A V E S  J U S T  L I K E  E  V  A  L  »  F O R  A  N E S T  O F  
C A R S  A N D  C D R S  A P P L I E D  T O  A  S K O L E M  C O N S T A N T »  W H E R E  T H E  
C O N S T A N T  I S  B O U N D  O N  A N  A L I S T  C A L L E D  T H E  S T E P A L I  S T .  
I T  I S  U S E D  T O  D E T E R M I N E  T H E  S U B S T R U C T U R E  O F  T H E  " S T E P "  
F O R  W H I C H  A  H Y P O T H E S I S  W I L L  B E  S U P P L I E D .  T H E  R E A S O N  
E V A L  I S  N O T  U S E D  I S  T H A T ,  F O R  I / O  P U R P O S E S ,  S O M E  
S T E P S  M I G H T  B E  W I T H  A D D l  T E R M S  R A T H E R  T H A N  C C O N S  N I L  
A N D  T H E Y  W O U L D  H A V E  T O  B E .  F U L L Y  E V A L D  F I R S T . ' ;  

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

T H E N  T E R M ; B A C K ( E R A S E ( A S S O C ( T E R M , S T E P A L I  S T ) ) ) ;  E X  I T ;  
G E T C O M P ( H D ( T L ( T E R M )  )  ) - > F 0 0 l ;  
I F  H D ( T E R M ) = " C A R "  O R  H D ( F O O 1 ) = " A D D l "  

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

E N D ;  

C O M M E N T ' T H I S  I S  T H E  F U N C T I O N  W H I C H  C O N S T R U C T S  T H E  I N D U C T I O N  



F O R M U L A .  F I R S T  I T  S E T S  U P  T H Ë  S T E P A L I S T ,  A  L I S T  O F  T H E  
T  H I  M G S  I N D U C T E D  U P O N ,  P A I R E D  W I T H  T H E  T E R M  T O  R E P L A C E  T H E M  
I N  T H E  C O N C L U S I O N .  T H I S  T E R M  I S  T H E  L E A S T  S T R U C T U R E D  T E R M  
W H I C H  A L L O W S  A L L  T H E  D E S T R U C T O R S  T O  F U L L Y  O P E R A T E  O N  I T ,  
T H E N  I T  S E T S  U P  T H E  H Y P A L I  S T L  I  S T ,  W H I C H  I S  A  L I S T  O F  A L I S T S ;  
E A C H  A L I S T  P A I R S  A  C O N S T  T O  B E  I N D U C T E D  U P O N  W I T H  W H A T  I T  
I S  T O  B E  R E P L A C E D  B Y  I N  T H E  H Y P O T H E S I S .  T H I S  I S  G E N E R A T E D  
B Y  A P P L Y I N G  T H E  R E C U R S I V E  D E S T R U C T O R S  T O  T H E  L E A S T  
S T R U C T U R E D  T E R M  D E S C R I B E D  A B O V E .  T H E R E  I S  S U C H  A N  A L I S T  F O R  
E A C H  R E C U R S I V E  P O C K E T . x ;  
C O M M E N T ' N E X T ,  I T  S E T S  U P  T H E  B A S E S  L I S T ,  
W H I C H  I S  T H E  L I S T  O F  A L L  T H E  B A S E S  T O  B E  E S T A B L I S H E D .  T H E S E  
A R E  J U S T  T H E  T H E O R E M  I N S T A N T I A T E D  T O  A L L  T H E  T E R M S  
S M A L L E R  T H A N  T H E  O N E  I N  T H E  C O N C L U S I O N ,  F O R  E A C H  I N D U C T I O N  C O N S T .  
F I N A L L Y ,  I T  S E T S  U P  T H E  H Y P L 1 S T »  W H I C H  I S  A  L I S T  O F  
A L L  T H E  H Y P O T H E S E S ,  O N E  F O R  E A C H  A L I S T  O N  T H E  H Y P A L I S T L I S T ; ' ;  

C O M M E N T ' O N C E  A L L  T H I S  I S  D O N E »  I T  C O N S T R U C T S  T H E  F O R M U L A  I N  
T H E  O B V I O U S  W A Y . 4  ;  

F U N C T I O N  I N D F O R M U L A  R E C P O C K E T S  D E S T A L I S T  I N D T E R M ;  
V A R S  A L I S T ;  
C % A P P L I S T ( D E S T A L I S T ,  

L A M B D A  X ;  
C O N S P A I R ( F R O N T ( X ) , S T E P F O R ( F R O N T ( X ) , B A C K ( X ) ) ) ; E N D ) % ] ï  

- > S T Ê P A L I S T ;  

C % A P P L I S T ( R E C P 0 C K E T S ,  
L A M B D A  P O C K E T ;  
[ % A P P L l S T ( P O C K E T  

L A M B D A  
C O N S P A  
E N D )  % ]  

E N D )  % ]  
- > H Y P A L I S T L I S T ;  

C % A P P L I S T ( S T E P A L I S T ,  
L A M B D A  X ;  
F R O N T ( X ) - > C O N S T »  
A P P L I S T ( B A S E S F O R ( C O N S T , B A C K ( X )  ) ,  

L A M B D A  T E R M Î S U B S T ( T E R M , C O N S T , I N D T E R M ) ;  E N D ) ;  
E N D ) * ]  

- > B A S E S ;  

C % A p p L l S T ( H Y p A L I S T L I S T  »  
L A M B D A  A L I S T ;  
A P P S U B S T ( A L I S T , I N D T E R M )  ;  
E N D ) % ]  

- > H Y P L 1 S T ;  

[ % " A N D " , C O N J O I N ( B A S E S )  »  
C % " I M P L I E S " , C 0 N J 0 I N ( H Y P L I S T )  ,  

A P P S U B S T ( S T E P A L I  S T , I N D T E R M ) X ] X ] ;  
E N D ;  

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

T H E N  
P Q P T T O N ( )  ;  
p R S E Q A N D M ,  '  I N D U C T  O N  *  ,  I  N D C Û N S T S  ,  p R  )  ;  

T E R M ;  
I R ( G E T C O M P ( T E R M ) ) ;  



CLOSE; 
END; 

F U N C T I O N  I N D U C T  I N D T E R M ;  
I F  N O T ( P I  C K  I N D C O N S T S ( I N D T E R M ) )  T H E N  0 ; E X I T ;  
- > I N D C O N S T S ;  
- > R G C P O C K E T S ;  
- > 0 T H E R F A I L S ;  
G E N D R A L I 3 T S ( R E C P 0 C K E T S , 0 T H E R F A I L S ) - > D E S T A L i I S T - > R E C A L l S T ;  
1 N D C O N S T S O I N D L . I S T - > I N D L I S T ;  
I N D F O R H U L A ( R E C P O C K E T S , D E S T A U l S T # I N D T E R M ) ;  
R E P O R T C ' I "  :  :  I  N D C O N S T S  »  I N D R E P O R T ,  »  I N D U C T "  )  ;  
1 ;  
E N D ;  


