{7/ PROVE] TRACK 36 [ 16.25 2 NOv

CREATED 15.50 2 11 1973 NEW

COMMENT’THIS FILE CONTAINS THE TOP-LEVEL THEOREM PROVER, "PROVE",
"PROVEL1" DOES ALL THF WORK., MOST OF THE FUNCTIONS
BETWEEN HERE AND THERE ARE CONCERNED ONLY WITH OUTPUT.‘;

VARS THM THMTIME STUCKTHM AVOIDSTARS VERBOSE LASTPPRTHM REPORTFN;
1->AVOIDSTARS;

0->VERBOSE;

NIL->SPECPROF ;

COMMENT*THIS RECOGNIZES WHEN THE THEOREM HAS BEEN BEATEN TO DEATH,*;

FUNCTION FINISHED TERM;
VARS FUNSYM;
I[F ATOM(TERM)
THEN 1;
ELSEIF (HD(TERM)=->FUNSYM;FUNSYM="EQUAL")
OR FUNSYM="CAR" OR FUNSYM="CDR" OR FUNSYM=“CONS"
THEN
LOOPIF (TL(TERM)->TERM;TERM/=NIL)
THEN
IF FINISHED(HD(TERM)) THEN; ELSE O0:EXIT;
CLOSE;
13
ELSE 0;CLOSE;
END;

FUNCTION GENSKOLIST LIST;
MAPLIST(LIST,LAMBDA CONST;CONSPAIR(CONST,GENSKO(CONST));END):
END;

COMMENT“THIS FUNCTION APPLIES FERTILIZATION AND IF THAT FAILS
TRIES GENERALIZING AND INDUCTING. IT IS CAREFUL- TO WORK ONLY
ON THE FIRST CONJUNCT IF THE THEOREM IS A CONJUNCT. FOR THIS
IT GETS THE NAME "ARTIFICIAL INTELLIGENCE", BEING ABOUT THE
SMARTEST PROGRAM IN THE THEOREM PROVER.‘;
FUNCTION ARTIFINTEL THM;
IF FERTILIZE(THM)
THEN
1
EXIT;
0->CONJFLAG:
IF HD(THM)="TF"
THEN
IF HD(TL(TLCTHM)))==NIL
THEN
L% IF", C%"NOT" ,HD(TL(THM) ) %I, HD(TLC(TLCTLC(THM))) ), NIL%I=>THM;
1->CONJFLAG;
ELSEIF HD(TL(TL(TL(THM))))==NIL
THEN
1->CONJFLAG:
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CLOSE;
CLOSE;
IF CONJFLAG
THEN
HD(TL(THM)); (REPORT("&",  (WORK ON FIRST CONJUNCT ONLY)',"ARTIFINTEL"));
ELSE
THM;
CLOSE;
~>INDTERM;
GENERALIZE(INDTERM)~->INDTERM;
IF INDUCT(INDTERM)
THEN
->INDTERM;
ELSE INDTERM;O0;EXIT:
lF CONJFLAG
THEN
[%"1F», INDTERM,
APPSUBST(GENSKOLIST(INDCONSTS) ,HD(TL(TLA(THM)))),
NIL%];
ELSE
INDTERM;
CLOSE;
1;
END;

COMMENT*THIS IS THE THEOREM PROVER. ASTOUNDING IN ITS SIMPLICITY.
THE OUTPUT FUNCTIONS HAVE BEEN MOVED TO THE SIDE TO REVEAL THE
ESSENCE OF THE SYSTEM: BEAT THE THEOREM TO DEATH WITH

EVALUATION, NORMALIZE AND REDUCE. IF THAT FAILS, TRY A LITTLE

ATl AND THEN MORE VIOLENCE.‘;

FUNCTION PROVE1 THM;
SETUP(); (REPORT(NIL, THEOREM TO BE PROVED:‘,"PROVE1"));
MACEX (THM) =>THM;
LOOP: (REPORT("/", IDENTFN,"PROVEL1"));
THM=>0LDTHM;
SYMEVAL (THM)=>THM; (REPORTIF("E", "EVALUATION YIELDS:‘,"PROVEL1",LASTREPTHM));
NORMALIZE(THM)=>THM; (REPORTIF("N", 'W4ICH NORMALIZES TO:',"PROVE1",LASTREPTHM));
REDUCE(THM)->THM; (REPORTIF("R",’AND REDUCES TO:',"PROVE1",LASTREPTHM));
IF FINISHED(THM)

THEN (REPORTIF(NIL»‘WHICH IS EQUIVALENT TO:",

"PROVE1",LASTPPRTHM));
(REPORT(".",F INREPORT,"PROVEL"));

WRAPUP () ;
EXIT;
IF EQUAL(THM,OLDTHM)
THEN
(REPORTIF(NIL,’WHICH IS EQUIVALENT TO:",
“"PROVE1",LASTPPRTHM));
IF ARTIFINTEL (THM)

THEN

=>THM; (REPORT(",",’THE THEOREM TO BE PROVED IS NOMW:"‘,
"PROVE1"));

ELSE

=>THM;

THM=->STUCKTHM; (REPORT("Q"» ' STUCK","PROVEL"));



FINREPORT () ; WRAPUP () ;
EXIT;
CLOSE;
GOTO LOOP;
END;

COMMENT’THE TOP-LEVEL. MAINLY CONCERNED WITH I1/0, LIKE
RECOGNIZING WHEN THE USER WANTS ALL THE THEOREMS IN THE STANDARD

FILE PROVED, OR WHEN HE HAS GIVEN YOU A THEOREM NAME RATHER THAN
A THEOREM.';

FUNCTION PROVE THM;
VARS TOTTIME;
IF HD(THM)="ALL"
THEN
0=->TOTTIME;
POPTTON();NL(10);PR(POPDATE());NL(4);
APPLIST(GETTHM(THM),
LAMBDA THM;
IF AVOIDSTAR AND MEMBER("=",HD(THM)) THEN EXIT;
PROVEL1(THM) ; TOTTIME+THMTIME->TOTTIMEEND) ;
POPTTON();
NL(10) 3
PRSTRING('TOTAL TIME: “);PR(TOTTIME);PRSTRING(’ SECS.');
NL(5) 3
ELSEIF ISNUMBER(HD(THM))
THEN
PROVEL(L%THM,GETTHM(THM)%1) ;
ELSE PROVE1(THM);CLOSE;
END;

FUNCTION LPPROVE LIST;
VARS LPLNFEEDS DDF2 PPRMAXLNS MARG? THMNAME;
180~->PPRMAXLNS:
79->MARG?;
POPMESS(CLLP80 THEOREMS PROVED1)->DDF2;
IF HD(LIST)="ALL" THEN GETTHM(LIST)->LIST;CLOSE;
APPLIST(LIST,
LAMBDA X3
CHAROUT->CUCHAROUT;
0->LPI_NFEEDS;
NL(2)3
IF NOT(ATOM(HD(X))) THEN HD(X); ELSE NIL;CLOSE;
->THMNAME;
IF AVOIDSTAR AND MEMBER("#¢, THMNAME) THEN EXIT;
PR(THMNAME) ;
NL(1)
LAMBDA X3
DDF2(X);
IF xX=17
THEN



LPLNFEEDS+1->LPLNFEEDS;
IF LPLNFEEDS=60
THEN
2->LPLNFEEDS;
SP(60); IF THMNAME/=NIL THEN PR(THMNAME);CLOSE;DDF2(17);DDF2(17);
CLOSE;
CLOSE;
END->CUCHAROUT;
NDDF2(64);
IF VERBOSE=0 THEN 0.5->VERBOSE;CLOSE;
PROVE (X);
ENDs )
CHARDUT->CUCHAROUT;
DDF2(TERMIN)
END;

FUNCTION SIMPLIFY TERM;
VARS OLDTERM;
UNBEF->0OLDTERM;
LOOPIF NOT(FQUAL(OLDTERM,TERM))
THEN
TERM->0LDTERM;
REDUCE (NORMALIZE(SYMEVAL(TERM)))=->TERM;
CLOSE;
TERM;
END;

FUNCTION READLOOP;

LOOPIF TRUE
THEN
PPR(RLOOPFN(MACEX(READ())))NL(2);
CLOSE;

END;

SYMEVAL->RLOOPFN;



[THEOREMS] TRACK 36
CREATED  16.57 1 11 1973

[C1 0 # COMMENT]
[ THEOREMS ABOUT APPEND, REVERSE AND LENGTH']]

(r1 13
CEQUAL CAPPEND A [APPEND B CJ1]
CAPPEND L[APPEND A B] CJ1]

(1 22
CIMPLIES [EQUAL CAPPEND A B] [APPEND A C])
[CEQUAL B C3J11]

[(cr 31
CEQUAL CLENGTH LAPPEND A BJ1
CLENGTH CAPPEND B AJ11]1]

(t1 43
CEQUAL [REVERSE [APPEND A B1]
CAPPEND CREVERSE B1 [REVERSE AJll]l]

(c1 51
[EQUAL CLENGTH C[REVERSE AJ]l
CLENGTH AJ13]

{C1 61
CEQUAL CREVERSE [REVERSE All Al}

tcr 71
CIMPLIES A
[FQUAL C[LAST [REVERSE AJ] [CAR Al]11]

(C1 81
CIMPLIES CEVEN 11
[EQUAL A CREVN I A31]11]1]

(L2 0 # COMMENT]
[’THEOREMS INVOLVING MEMBER‘1]

£ce 13
CIMPLIES [MEMBER X AJ
[MEMBER X [APPEND B AJ11]1]

£Lc2 21
CIMPLIES [MEMBER X AJ
[MEMBER X [APPENpD A BJ1111]

(cz 31
CIMPLIES [OR CMEMBER X AJ [MEMBER X B1J1]
(MEMBER X [APPEND A BJJ1]]

(cz2 43
CIMPLIES [AND [MEMBER X Al [MEMBER X BJ1]
CMEMBER X [INTERSEC A B1111]

(cz 51
CIMPLIES [OR [MEMBER X AJ [MEMBER X B1]
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[CMEMBER X CUNION A BJJ11]]

(2 63
CIMPLIES [(SUBSET A B3]
[CEGUAL CUNION A B] B111]

tee2 71
CIMPLIES [SUBSET A B1]
[LEQUAL CINTERSEC A Bl Al]]

tLe 81
CEQUAL [MEMBER X Al
[NOT [EQUAL [ASSOC X CPAIRLIST A 811
NITL]I31]

(L3 0 # COMMENT]
[’ THEOREMS INVOLVING MAPLIST'3]]

[Ls 11
CEQUAL [CMAPLIST CAPPEND A B1 X1
[LAPPEND [MAPLIST A X1 [MAPLIST B X1111]

[c3 21
CEQUAL CLENGTH [MAPLIST A X11J
CLENGTH Al311]

{rs 31 ’
CEQUAL [MAPLIST [REVERSE Al X]
[REVERSE [(MAPLIST A xJ1111

(C4 0 # COMMENT]
C’THEOREMS INVOLVING MISC FUNCTIONS']]

(c4 131
CIMPLIES [AND [BOOLEAN X1 [BOOLEAN Y]]
[EQUAL [CAND CIMPLIES X Y1 CIMPLIES Y X1J1
CEQUAL X Y1112

£c4 21
CEQUAL [CELEMENT I A3
[ELEMENT CPLUS CLENGTH C] I3
CAPPEND C AJ111]

(L4 3 = UNPROVEN]
CIMPLIES [ELEMENT 1 A3}
[CMEMBER [ELEMENT 1 Al Al1]

(4 41
TEQUAL [EQUAL X Y] [EQUAL Y X111

[(c4 53
CIMPLIES CAND [EQUAL X Y] CEQUAL Y Z11]
CEQUAL X 2111

{C4 61
CIMPLIES [AND [BOOLEAN X1
CAND [BOOLEAN Y] [BOOLEAN Z111
CEQUAL CEQUAL X [EQUAL Y Z11]
CEQUAL CEQUAL X Y1 7311131



(C4 73]
CEQUAL [CELEMENT I A3]
CCAR [CDRN I AJJ11

£C4 83
CIMPLIES CELEMENT I A3}
CLTE 1 CLENGTH A31]1]

[C5 0 # COMMENT)
['THEOREMS INVOLVING ARITHMETIC‘1]]

(C 5 1] CEQUAL CPLUS I J1 CPLUS U 1111]

[cs 23
CEQUAL [PLUS I CPLUS J k1]
[PLUS L[PLUS I J] KJ1]1

(L5 33
CEQUAL CPLUS [PLUS T Ul K1
[PLUS [PLUS J k3] 113133

[c5 41
CEQUAL (TIMES I J3 CTIMES J 111]

(es 51
CEQUAL [TIMES I [PLUS J K13]

[PLUS CTIMES I JJ [TIMES I K1111
LS 61
CEQUAL [TIMES I [TIMES J K11

(TIMES [TIMES I JJ K111
(C 5 7] CEVEN [DOUBLE [13]]
{C 5 81 [EQUAL C[HALF [DOUBLE 131 I11]
£es 93
CIMPLIES [CEVEN 1]

CEQUAL [DOUBLE [HALF 131 11311

(5 101
CEQUAL [DOUBLE I]1 [(TIMES 2 1111

[rs 111
CEQUAL [CDOUBLE I1 CTIMES I 213131

(L 5 121 [EQUAL CEVEN I1 L[EVEN2 I1]1]]

(L6 0 # COMMENT]
[’THEUREMS [NVOLVING ORDERING RELATIONS']1]

[ce 11
[GT CLENGTH [CONS A BJ] CLENGTH 8113
[re 21
CIMPLIES [AND [GT I J1 [GT J K11
[T 1 K111
(e 31

CIMPLIES [GT I J1 INOT CGT J 111131



(C 6 41 CLTE I CPLUS U 111]
(C 6 5] [(OR CLTE I JJ CLTE J 1331

(L6 6]
LOR CGT 1 J1
COR CGT J 1] CEQUAL T J311]

£C 6 7] CORDERED [SORT A3J1]

(cé 81
CEQUAL [MEMBER X CSORT A]]
C(MEMBER X A1l]]

[(ceée 91
CEQUAL C[LENGTH AJ CLENGTH [SORT AJ1]3]

CCL6 10 = LONG1
CEQUAL [COUNT X Al
CCOUNT X CSORT A131131]

[ce 11
CIMPLIES [ORDERED A)
[EQUAL A [SORT A3JJ]11

L6 12]
CIMPLIES CORDERED [APPEND A B11
CORDERED AJ11

(L6 13 = UNPROVEN]
CIMPLIES [ORDERED [APPEND A B1]
'CORDERED B111

(L6 14 = LONGI
CEQUAL CEQUAL CSORT Al A
CORDERED A1J11]]

(C 6 151 C[LTE C[HALF 11 112

(6 161
CIMPLIES CAND CORDERED Al
CAND CORDERED B1]
[LTE CLAST Al [CAR B1111]
CORDERED CAPPEND A 81311

(C7 0 # COMMENT]
C’' THEOREMS INVOLVING TREE STRUCTURS*1]1]

CC 7 11 CEQUAL CCOPY XJ x11
(C 7 21 CEQUAL CSUBST X X Y1 Y11
£cv 41
CIMPLIES CNOT [OCCUR X Y13
CEQUAL CSUBST z X Y] Y111
[C7 5 = UNPROVEN]

CIMPLIES CNOT [OCCUR NIL X311
CEQUAL CSWAPTREE [SWAPTREE X1J X113



(L7 6 * UNPROVEN]
CIMPLIES [NOT [OCCUR NIL X313
CEQUAL C[FLATTEN [SWAPTREE: x11
CREVERSE [FLATTEN. X31111

[L7 71
CEQUAL CLENGTH CFLATTEN X313
CTIPCOUNT X111

(L8 0 * COMMENT]
[’THEOREMS ABOUT BINARY ARITHMETIC"]1]

(L8 1 = UNPROVEN]
CEQUAL [BINARYOF [PLUS I Jl3
[BINADD [BINARYOF I3 [BINARYOF J1111]

[(cs 21
CEQUAL CNUMOFBIN [BINARYOF 1131 113

£es 31
CEQUAL CNUMOFBIN [CDR CBINARYOF 13133
CHALF 13113



L/ SORTFILE] TRACK 36 [ 16.26 2 NOV

CREATED 16.54 1 11 1973

COMPILE(LIBRARY([LALLSORTI));

FUNCTION WORNCOMP X Y;
IF ISWORD(X)
~THEN IF ISWORD(Y) THEN ALFER(X,Y); ELSE 03CLOSE;
ELSEIF ISWORD(Y) THEN 15 ELSE X<Y;CLOSE:
END;

FUNCTION KEYCOMP X Y3
IF ATOM(X)
THEN IF ATOM(Y) THEN WORNCOMP(X,Y): ELSE 13;CLOSE:;
ELSEIF ATOM(Y) THEN 03
ELSE
LOOP:
IF X=NIL THEN 1;:;EXIT;
IF Y=NIL THEN 03EXIT:
IF HD(X)=HD(Y) THEN TL(X)=>X3TL(Y)->Y;30T0 LOOP;CLOSE;
WORNCOMP(HD{(X),HD(Y));
CLOSE;
END;

FUNCTION SORTFILE TRACK FILE;
VARS MARG2 CUCHAROUT PPRSP F001 PPRSTRING;
DTRACK(TRACK); *
HD(TL(TL(DDFIND(FILE))))->F001;
IF FOO1+DISCEND>159 THEN PRSTRING(‘DISC TJ0 FULL‘);SETPOP();
CLOSE;
ALLSORT([%APPFILE(FILE, IDENTFN)%J,LAMBDA X Y;
KEYCOMP (HD(X),HD(Y));END)->F001;
79->MARG;
SP~>PPRSP;
PR-=>PPRSTRING;
DOUT(FILE)=>DDF2;
DDF2=>CUCHAROUT;
APPLIST(F001,LAMBDA;PPR()NL(2)END);
DDF 2 (TERMIN) ;
END;

PRSTRING(’SORTFILE(KTRK>,<FILE>) => (). );iNL(2);
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[/ DEFS] TRACK 36 [ 16.26 2 NOV 19731

CREATED 16.53 1 11 1973

CADD1 CLAMBDA (X] [CONS NIL X113

CADDTOLIS CLAMBDA [X Y1
CCOND CONULL Y] CCONS X NIL1J]]
[CLTE X CCAR Y]] CCONS X Y1]
CT CCONS [CAR Y]
CADDTOLIS X CCDR YJ1311111]

CAND CLAMBDA [X Y] CIF X Y NILJ1J]

[APPEND [LAMBDA (X Y1
C(IF X
[CONS [CAR x] C[APPEND [CDR XJ Y11
Y1113

[ASSOC CLAMBDA [X Y]
[COND CCNULL Y] NIL]
CCEQUAL X [CAAR Y1] ([CAR Y11
CT CASSOC X [CDR Y311111

[ATOM CLAMBDA [X] CIF X CEQUAL L[CAR X1 NIL] T11]

[BINADD fLAMBDA [X.,Y]
CCOND CONULL X1 Y1

CONULL YT X1
[CZEROP CCAR X11]

[CONS [CAR Y]

[BINADD [CDR X3 CCDR YJ111]

CCZEROP [CAR Y]]

[CONS 1 CBINADD CCDR XJ CCDR Y1111
[T CCONS o0

(BINADD C[QUOTE (111
C3INADD CCDR x3 CCDR Y11111111]

(BINARYOF [LAMBDA [X]
CIF CZEROP X1
NIL
[BINADD [QUOTE (111
(BINARYOF [SUB1 x113111]
[BUOLEAN C[LAMBDA [X]) [OR CEQUAL X T3 CEQUAL X NILJ11]
CCAAR [LAMBDA [X] [CAR [CAR X111]
CCADR [LAMBDA [X] CCAR [CDR x1111
[CDAR [LAMBDA [X] [CDR CCAR X1J11]
[CUDR C[LAMBDA [X]1 CCDR CCDR X111]1
CCURN [LAMBDA [X Y]
CIF [ZEROP X1

Y
CCDRN [SUB1 X3 CCDR Y311111]



(CUPY CLAMBDA (X1
CIF [ATOM X1
X
{CONS [COPY [CAR Xx11
CCoPY CCDR x1111313

CCOUNT [LAMBDA (X Y]
[COND [INULL Y] 01
CCEQUAL X [CAR Y11
CADD1 CCOUNT X [CDR Y1111
(T CCOUNT X CCDR Y111111]

[DOUBLE C[LAMBDA [X]
{IF CZEROP X1
0
[ADD1 [ADD1 CDOUBLE [Sus81 X1111111]

CELEMENT CLAMBDA [X Y]
CIF CZEROP XJ CCAR Y] [ELEMENT [SUB1 xJ CCDR Y1]111]

CEVEN CLAMBDA [Xx] CIF [ZEROP X1 T [ODD CSuB1 Xx131111]

CEVEN2 CLAMBDA [X]
CCOND CLZEROP X1 T2
(CZEROP [SUB1 X111 NIL1J
(T CEVEN2 [SuB1 [SUB1 Xx1111111]

CEXP CLAMBDA [X Y3
CIF CZEROP Y1
1
CTIMES X CEXP X CSuB1 Y311111]

CFLATTEN CLAMBDA [X]
CIF CATOM X3
[LIST X3
[{APPEND CFLATTEN C[CAR x11
CFLATTEN L[CDR x311111

LFNSEGS [LAMBDA [X]
CIF CNULL X3
NIL
[CONS X CFNSEGS [CDR x1131111]

[GT CLAMBDA [X Y]
{COND [CZEROP X3 NIL1
[LZEROP Y] T3
[T CGT [SuB1 XJ [SUB1 Y111111]

CHALF CLAMBDA [X]
[COND T CZEROP X1 01
TLZEROP [SUB1 X111 0]
(T CADD1 CHALF [SUB1 [SuUB1 X11131313]

CIMPLIES CLAMBDA [X Y1 C[IF X Y T111]

CINTERSEC [LAMBDA [X Y1
[COND CCNULL X3 NIL1]
CCMEMBER [CAR XJ Y]
[CONS [CAR XJ [INTERSEC [CDR X1 Y111
CT CINTERSEC CCDR X1 Y1131]



(ISBINARY [LAMBDA (X3
CCOND CCATOM xJ ONULL X311
CCOR CEQUAL C[CAR X1 01
CEQUAL [CCAR X1 111
CISBINARY [CDR X1311111]

CLAST CLAMBDA (X1
CIF CNULL CCDR X311
LCAR X1
CLAST [CDR X11111

CLENGTH CLAMBDA [X]
CIF CNULL X3J
0

CADD1 CLENGTH LCDR x313311

CLTE CLAMBDA [X Y3
CCOND CCZEROP X1 T3
[CZEROP Y1 NIL]
(T CLTE tSuBi X1 CSuB1l YJ111111]

CMAPLIST CLAMBDA [X Y]
CIF X
[CONS [APPLY Y [CAR X1]1]
(MAPLIST CCDR XJ Y11
NILJ]1]

(MEMBER [LAMBDA [X Y]
CCOND CCNULL YJ NILJ
CCEQUAL X [CAR Y11 T3
(T CMEMBER X CCDR Y111]11]

[NOT CLAMBDA [X] CIF X NIL T3]3
CNULL CLAMBDA [XJ1 CEQUAL X NILJJ]

[NUMBERP [LAMBDA [X]
CIF X
CIF CCAR XJ NIL CNUMBERP [CDR X111
T111

CNUMOFBIN CLAMBDA [X]
[COND CONULL XJ 01
CCZEROP [CAR X111
CDOUBLE [NUMOFBIN [CDR XJ111]
(T CADD1 CDOUBLE CNUMOFBIN [CDR XJ1311111

COCCUR [CLAMBDA [X Y]
[COND CCEQUAL X Y] T3]
CCATOM Y3 NILJ]
(T COR [OCCUR X [CAR Y11
[OCCUR X [CDR Y1111111

CODD CLAMBDA [X3J
CIF CZEROP X3 NIL [EVEN [SUB1 Xx1111]1

COR CLAMBDA CX YI [IF X T Y111

LORDERED C[LAMBDA [X]



[COND CONULL x3 T1
CCNULL CCDR X311 T1
CCLTE CCAR XJ [CADR X113
CORDERED [CDR X111111

CPAIRLIST [LAMBDA [X Y]
CIF CNULL X1
NIL
[CONS [CONS [CAR xJ] [CAR Y11
CPAIRLIST CCDR X3 CCOR Y111111

(PLUS CLAMBDA [X Y1
CIF [ZEROP X1
Y
[ADD1 CPLUS [SUB1 XJ Y1111]

CREVERSE [LAMBDA [X]
CIF CNULL X3
NIL
CAPPEND [REVERSE (CDR Xx11]
CLIST [CAR Xx311111

CREVN CLAMBDA [X Y]
CIF CZEROP X1
Y
[REVERSE [REVN [SUB1 XJ Y1111]

CSORT CLAMBDA [X]
CIF CNULL X3
NIL
CADDTOLIS C[CAR xJ [SORT [CCDR X1111311

(SUB1 CLAMBDA [x] CCDR X111

[SUBSET [LAMBDA (X Y3
CCOND CCNULL X3 T3
[CMEMBER [CAR X] Y]
(SUBSET [CDR XJ Y11111]

{SUBST CLAMBDA [X Y Z1
[COND CCEQUAL Y Z1 X1]
CCATOM Z3 Z1]
(T CCONS [SUBST X Y [CAR Z11
(SUBST X Y CCDR 21111111

[SWAPTREE C[LAMBDA (X]
[IF CATOM X1

X
[CONS [SWAPTREE [CDBR X113
(SWAPTREE [CAR X13111]

[TIMES [LAMBDA [X Y]
[LIF CZEROP X3

0
CPLUS Y CTIMES CSUB1 X3 Y11111

CTIPCOUNT CLAMBDA [X1]
CIF CATOM X1

1
[PLUS [TIPCOUNT [CAR X1]1



CTIPCOUNT [CDR Xx131111

CUNION CLAMBDA [X Y]
CCOND CONULL X1 Y1
CCMEMBER L[CAR X1 Y1 [UNION C[CBR X3 Y11
CT CCONS CCAR XJ CUNION: [CDR X1 Y111111

CZEROP CLAMBDA. [X] [EQUAL X 0111



[/ VERBOSE] TRACK 36
CREATED 16.52 1 11 1973

FUNCTION PRSEQ NLCOUNT STR LIST pPRFN CONNECTOR;
IF VERBOSE
THEN
POPTTONC();
NL(NLCOUNT);
PRSTRING(STR);
LOOP:
PREN(HD(LIST));
TLC(LIST)=->LIST;
IF LIST=NIL THEN PRSTRING(’,*)3;NL(2)3EXIT;
[F TLCLIST)=NIL
THEN PRSTRING(CONNECTOR);
ELSE PRSTRING(’, ‘)3
CLOSE;
GOTO LOOP;
CLOSE;
END:

PRSEQ(%’ AND ‘%)=->PRSEQAND;
PRSEQ(%’ OR *%)->PRSEQOR;

IDENTFN->REPORTFN;

FUNCTION REPORT CODE CMT BRKCMT;

VARS X;

IF CODE=NIL THEN GOTO VERB:;CLOSE;

{F CHAROUT/=CUCHAROUT OR NOT(VERBOSE)
THEN
CUCHAROUT ;CHAROUT=~>CUCHAROUT ; PR(CODE) ; =>CUCHAROUT;
CLOSE;

CODE: :PROFILE->PROFILE;

REPORTFN();

VER3:

THM->LASTREPTHM;

IF ISFUNC(CMT) THEN CMT();GOTO CHKSPEC;CLOSE;

IF VERBOSE=1 OR VERBOSE=0.5 AND CODE/="E" AND CODE/="N*
AND CODE/="R"

THEN
POPTTONC();NL(4);PRSTRING(CMT);;NL(2);
IF SUBSCRC(DATALENGTH(CMT),CMT)=10 THEN
THM=>LASTPPRTHM; PPR(THM);NL(2);CLOSZ;
CLOSE;
CHKSPEC:
IF CODE=NIL THEN EXIT;
IF SPECPROF/=NIL
THEN
IF EQUAL (CODE,HD(SPECPROF))
THEN
TL(SPECPROF)=>SPECPROF;
IF HD(SPECPROF)="1»
THEN
HD(TL(SPECPROF))~>X;

L 16.26 2 NOV
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TL(TL(SPECPROF))~->SPECPROF;
CUCHAROUT ; CHAROUT=>CUCHAROUT:;
POPTTON()3NL(4);PRSTRING(’ INTERRUPT: ‘)3PR(BRKCMT)3NL(1):;->CUCHAROQUT;
IF ISLINK(X)
THEN POPVAL(X<>(; GOON1);
ELSE APPLY(VALOF(X));CLOSE;
CUCHAROUT; CHAROUT=>CUCHAROUT;NL(1)3;PRSTRING(’RESUMED );NL(4);~->CUCHAROU
T
CLOSE:;
ELSE
CHAROUT->CUCHAROUT; POPTTON();NL(1);PRSTRING(‘PROFILES DIVERGE*)3;NL(1);SETP
0P ();
CLOSE;
CLOSE;
END;

FUNCTION REPORTIF TESTTHM;

IF EQUAL(THM,TESTTHM) THEN ERASE();ERASE();ERASE();EXIT;
REPORT ()

END;

FUNCTION SETUP;
0->ININDUCT;
NIL->PROFILE;
0->STARCOUNT;
NIL->STARALIST;
NIL->GENRLALIST;
NIL->80MBLIST;
NIL->PROVEFNS;
NIL->GENALIST;
NIL->INDLIST;
UNDEF=>ENDTHM;
POPTIME->THMTIME;
IF NOT(ATOM(HD(THM)))
THEN
NL.(2);
PR(HD(THM));
SP(5);
HD(TL(THM) ) =>THM;
CLOSE;
THM->LASTREPTHM;
THM->LASTPPRTHM;
IF VERBOSE
THEN PR(POPDATE());:;CLOSE;
NL(1);
END;

FUNCTION FINREPORT;
POPTTON();
IF VERBOSE=1
THEN
IF PROVEFNS/=NIL
THEN
NL(5);PRSTRING(’FUNCTION DEFINITIONS: ‘);NL(2);
APPLIST(REV(PROVEFNS),
LAMBDA FN;
IF FNzws" THEN EXIT;
PPR(L%FN,PROP(#DEFN",FN)%1);
IF PROP("PROGGEND",FN)=1



THEN NL(1);PRSTRING(’'(PROGRAM GENERATED)');CLOSE;

NL(2);
END);
CLOSE;
IF STARALIST/=NIL
THEN

NL(3);PRSTRING('HIDDEN TERMS:*);NL(2):
APPLIST(REV(STARALIST),

LAMBDA X;
PR(FRONT(X)):PRSTRING(’ = ‘*):PPRIND(BACK(X)»5,0)3NL(2)’
END);
CLOSE;
IF GENRLALIST/=NIL
THEN

NL(3);PRSTRING('GENERALIZATIONS: *)NL(2);
APPLIST(REV(GENRLALIST),

LAMBDA X:
PR(FRONT(X))iPRSTRING(’ = ‘)3PR(BACK(X)):NL(2)7
END);
CLOSE:;
CLOSE;
IF VERBOSE

THEN

NL(3);

PRSTRING('PROFILE: );PR(REV(PROFILE));NL(2);

CLOSE;

END;

FUNCTIOUN WRAPUP;
THM->ENDTHM;
(POPTIME-THMTIME)/16=->THMTIME:
IF NOT(VERBOSE) OR CHAROUT/=CUCHAROUT
THEN
CUCHAROQOUT ; CHAROUT->CUCHAROQUT;
NLCL);PPR(THM) sNL (1) PR(THMTIME) sNL(1);
->CUCHAROUT;
CLOSE;
IF VERBOSE
THEN
NL(4);
PRSTRING( TIME: ‘);PR(THMTIME);PRSTRING(’ SECS,‘):;
NL(5);
CLOSE;
END;



(AUX THMS] TRACK 36 [ 16.27 2 NOV 1973]
CREATED 16.50 1 11 1973

COMMENT ' THEOREMS DEEMED NOT IMPORTANT ENOJGH TO PROVE
ALL THE TIME, OR THEOREMS WHICH EXPLOIT A TRICK
IN OUR LISP NOT IN OTHERS (LIKE NUMBERP)‘:;

(T 0 11::
[IMPLIES CAND [NOT [EQUAL A BJ] [MEMBER A [CONS B [CONS Cc NILJJ1]
[{MEMBER A [CONS C NILJJ1J;

(T 0 2]::
CIMPLIES [NUMBERP A] [EQUAL CLENGTH A] All;

(T 0 31::
CEQUAL [LENGTH [LENGTH AJJ) CLENGTH AJJ;

LT 0 4]:: .
CEQUAL CLENGTH [APPEND A BJ] CAPPEND C(LENGTH A) CLENGTH B113:;

(T 0 5]::
[NUMBERP [LENGTH AlIl;

(T 0 61::
(EQUAL CLENGTH [REVERSE AJ] [REVERSE [LENGTH AJ]]13;

[T 0 73::
CIMPLIES CAND [NUMBERP Al [NUMBERP B1] LEQUAL CAPPEND A B] [APPEND B Al111];

(T 0 81::
[LIMPLIES [EQUAL CLENGTH AJ [CONS NIL B1] CEQUAL CLENGTH [CDR Al] B13:

(T 0 91::
CIMPLIES [NUMBERP A] [EQUAL [REVERSE Al AlJ];

(T 0 103]::
CIMPLIES [GT A B) [NOT [EQUAL A BJJ];

(T 0 113::
CIMPLIES A [GT CAPPEND A BJ B1J;

(T 9 12]::
CIMPLIES C[AND C[ORDERED A] [LTE B [CAR A]]]
(ORDERED [CONS g Al3l;

{T 0 133::
CIMPLIES CAND A CORDERED AJ] CORDERED [cDR AJ1];



CQUANT DEFS1 TRACK 36 [ 16.27 2 NOV 19731
CREATED 16.50 1 11 1973

FUNCTION MAC X1:;
HD(TL(X1))->PROP("MAC",HD(X1));
END;

CALL CIF LIST CIF [SCH CCAR LISTJ] [ALL] NILJ TJJ.MAC;

[SOME CIF LIST [CIF [SCH [CAR LIST]I] T [SOMEJ] NILJJ.MAC;

CNUM CIF LIST CIF CSCH CCAR LIST1] CCONS NILCNUMJIICNUMIINILJII.MAC;
CMAPLISTCIF LIST [CONS [SCH [CAR LISTIJICMAPJIINILJII.MAC;

CMIN CIF LIST CIFCMINICMINICIF CSCH LISTI[CCONS NIL LIST] NIL1]
NIL311.MAC;

CMAX CIF LIST CIF CSCH LISTICCONS NIL LISTICMAXJIINILJIJ.MAC;

[SET CIF LIST CIF [SCH [CAR LISTJILCONS [CAR LISTICSETIICLSETIINILI]
«MAC;



CQUANTIFY] TRACK 36 € 16.27 2 NOV
CREATED 16.50 1 11 1973

FUNCTION DEQUANTIFY L

VARS DEF MAC FORMVAR ACCVAL BODY VLIST NEANAME;
IF ATOM(L) THEN LGEXIT;
PROP("MAC",HD(L))->DEF;

IF DEF=UNDEF THEN MAPLIST(L,DEQUANTIFY);;EXIT;
HD(I.)->MAC:

HD(TL(L))->FORMVAR;

HDCTL(TL(L)))~->ACCVAL;
HDCTLCTL(TL(L))))=->BODY;
DEQUANTIFY(BODY)->BODY;

[%FORMVAR%1->VLIST;

ALLV(BODY);

REV(VLIST)->VLIST;

GENSYM(MAC, 0)~>NEWNAME;

SCHEMATIZE(DEF)~->DEF;

DEFINECC%NEWNAME, [ %"LAMBDA",VLIST,DEF%1%1);
MAC->PROP("MACFUN" ,NEWNAME) ;

BODY->PROP ("BODY", NEWNAME) ;
NEWNAME: : (ACCVAL:TL(VLIST));

END;

FUNCTION ALLV L
IF ATOM(L) THEN
IF CONSTANT(L) OR MEMBER(L,VLIST) THEN
ELSE CONS(L,VLIST)->VLIST;CLOSE;
ELSE APPLIST(TL(L),»ALLV):
CLOSE;
END;

FUNCTIUN SCHEMATIZE L

IF ATOM(L) THEN IF CONSTANT(L) THEN i_; ELSE FORMVAR;CLOSE;EXIT;

IF HD(L)=MAC THEN NEWNAME::([%"CDR",FORMVAR%1::TL(VLIST));EXIT;

IF HD(L)="SCH" THEN SUBST(SUBST(FORMVAR,"LIST*,HD(TL(L))),FORMVAR,
BODY);EXIT;

HD(DEF) s :MAPLIST(TL(L),SCHEMATIZE);

END;

FUNCTION CONSTANT L;
IF L=NIL OR L="T" OR ISNUMBER(L) THEN 1; ELSE 0;CLOSE;
END;

FUNCTION REQUANTIFY L;
VARS BODY VALS;
IF ATOM(L) THEN L;EXIT;
PROP ("MACFUN",HD(L))=->MACS
IF MAC=UNDEF THEN MAPLIST(L,REQUANTIFY);EXIT;
PROP("BODY",HD(L))=>BODY;
TLOTL(L))=>VALS;
APPLIST(TL(HD(TL(PROP("DEFN*,HD(L))))),
LAMBDA X1;SURST(HD(VALS),X1,B0DY)=>BODY;TL(VALS)=->VALS;END);

1973]



[%MAC,HD(HD(TL(PROP("DEFN",HD(L)))))»
HDCTL(L)),REQUANTIFY(BODY)%1;
END;

VARS OPPR NPPR;

PPR->0PPR;

FUNCTION NPPR X1;

IF ATOM(X1) THEN X1.PR;

ELSEIF SHD(SHD(TL(X1)))="LAMBDA" THEN X1.0PPR;
ELSE OPPR(REQUANTIFY(Xx1));CLOSE;

END;



[NONTHMS] TRACK 36 [ 16.27 2 NOV 19731
CREATED 16.49 111 1973

CT N 1]::
(EQUAL [APPEND A BJ] [APPEND B All:;

[T N 2]::
(EQUAL CREVERSE [APPEND A BJ] [APPEND [REVERSE Al [REVERSE B113];

{T N 3]::
CEQUAL [LENGTH CREVERSE Al] Al;

[T N 43::
(EQUAL [CREVERSE Al A3J;

(T N 51::
[CIMpLIES [MEMBER A B} (MEMBER A [INTERSECT B8 C111;

(T N 61::
CIMPLIES [MEMBER A B) [MEMBER A [INTERSECT C 8111;

LT N 73::
[EQUAL [REVERSE [MAPLIST A BJ] CMAPLIST A B1J:;

(T N 8]::
CIMpLIES [NUMBERPp A] [EVEN AJJ;

[T N 9]::
CEQUAL CADD A B] CMULT A B1];

LT N 1073::
CEQUAL [CMULT [CONS NIL A] BJ EMULT A [CONS NIL B113;

£T N 113::
[gT A AJ;

(T N 12]::

CIMpLIES (ORDERED A] [ORDERED [REVERSE Al11;
(T N 133::

[CIMPLIES [GT 2 CLENGTH AJ] [BOOLEAN AJI;

[T N 14]::
[GT 3 CLENGTH AJ];

(T N 15]::
[CIMpPLIES [AND A [ORDERED AJ) [EQUAL [MAX A] [LAST A1l111;



(. DLPBO] TRACK 36 [ 16.27 2 NOV 1973]
CREATED 16.41 1 11 1973

FUNCTION DLPBO1;
VARS CUCHAROUT DDG2 DDG3;
DDF2->CUCHAROUT;1->DDG3;

L:2.NL;
LO:.DDF1->DDG2;
IF DDG2=63

THEN 64.DDF2;67.SP;"PAGE".PR;PRINT(DDG3+1)->DDG3;G0TO L CLOSE;
IF DDG2=TERMIN THEN EXIT;
bDDG2,.DUF2;
GOTO LO;
END;
LAMBDA X1
VARS DDMPFLAG OLDTRACK DDF1 DDF2 CUCHAROUT x2 DDG1:;
0->DDMPFLAG; :
DISCUSER->OLDTRACK;;
T0P:
IF ISLINK(X1)
THEN
I[F ISLINK(HD(X1))
THEN
POPMESS(LLLP8DO 151 FILE DUMPI)->DDF2;
DDF2->CUCHAROUT;
NL(2);
APPLIST(X1,LAMBDA;PR();NL(2);;END);

APPLIST (X1,
LAMBDA X1
DDF2(64);
DDFIND(X1)->DDG3;
IF DDG3 THEN ELSE CHAROUT->CUCHAROUT;
X1.PR,"Q".PR;DDF2->CUCHAROUT;EXIT;DISC(X1)->DDF1;
PR(X1):;SP(2):PR("TRACK")3SP(1);PR(DISCUSER)SP(35):
PR(POPDATE())sNL(1)5"CREATED",PR,1.SP,DDG3.TL.TL.TL,DDATEPR;
NL(2);
DLP801():
IF LENGTH(DDG3)>5 THEN 1->DDMPFLAG:;
NIL->DDG3 ., TL.TL.TL.TL.TL;CLOSE;
END);
DDF2(TERMIN) ;
ELSE
DDFIND(X1)->DDG3;
IF DDG3 THEN ELSE "Q".PR;EXIT;

POPMESS("LP80"::X1)~->DDF2;

DDF2->CUCHAROUT

“"TRACK".PR;DISCUSER.PR;SP(2);“CREATED",PR,1.SP;

DDG3.TL.TL.TL.DDATEPR;

NL(2);

DISC(x1)->DDF1;

oLPBO1();

DDF2(TERMIN);

I[F LENGTH(DDG3)>5 THEN 1->DDMPFLAG;
NIL->DDG3.TL.TL.TL.TL.TL;CLOSE;

CLOSE;

ELSE



IF ISINTEGER(X1)
THEN 100000->X2; : _ _ |
ELSE INTOF(X1)3 INTOF((X1~INTOF(X1)+0,01)%10)->X2~>X13CLOSE;
DTRACK (X1);
DISCDIR->DDG1;
IF X2 THEN

(L% LOOPIF DDG1/=NIL AND X2
THEN IF HD(HD(DDG1))/="FREE" THEN HD(HD(DDG1)):;

X2-1->X23;CLOSE; TL(DDG1)~->DDG1;3CLOSE%1)

ELSE
(% LOOPIF DDG1/=NIL

THEN
IF LENGTH(HD(DDG1))>5 AND HD(HD(DDG1))/="FREE"

THEN HD(HD(DDG1));CLOSE;
DDG1.TL->DDG1:
CLOSE%1;
CLOSE;
->X%1;
GOTO TOP;
cLOSE;
IF DDMPFLAG THEN DDMp();CLOSE;
DTRACK(OLDTRACK) ;
END.APPLY;

0->DLP801;



L. FILEFT) TRACK 36 [ 16.28 2 NOV

CREATED  12.32 24 10 1973

OPERATION 2 FILEFT FILE TRK1 TRK2:
IF ISLINK(HD(FILE))
THEN
DTRACK(TRK2);
APPLIST(FILE,LAMBDA x1:;
IF DDFIND(X1) THEN DKILL(X1); CLOSEs END);
IF ISFUNC(EDSETPOP) THEN VALOF("EDTIDY").APPLY:
ELSE DTIDY(); CLOSE;

APPLIST(FILE,LAMBDA X;FILEFT(X,TRK1,TRK2):;END); EXIT;
DREPIN(FILE,DTRACK(TRK1),DIN(FILE),DTRACK(TRK2));
END;

FILEFT();

19731



