AAAAAA BBBBBBBB EEEEEEEEEE
AAAAAA BBBBBBBB EEEEEEEEEE
AA BB BB EE

AA AA BB BB EE

AA AA BB BB EE .

AA AA BB BB EE ' o -

AA AA BBBBBBBB EEEEEEEE

AA AA BBBBBBBB EEEEEEEE

AAAAAAAAAA BB BB EE

AAAAAAAAAA BB BB EE

AA AA BB BB EE &

AA AA BB BB EE .

AA AA BBBBBBBB EEEEEEEEEE -

AA AA BBBBBBBB EEEEEEEEEE 5V

44 44 200000 200000 44 44 000000 5555555555

44 44 000000 PP 2P0 44 44 Pe0oD0o 5555555555

44 44 [2]] 20 00 )] 44 44 o0 PP 55

44 44 20 pp 0P 20 44 44 20 90 55

44 44 2o 0020 @20 2000 44 44 00 PPPP 555555

44 44 20 oP20 009 2000 44 44 20 0P8 555555

4444444444 0P 0P 0P 0P Q0 0O 4444444444 pp 0O 0O 55

4444444444 PO PO PO 00 QPO OO 4444444444 pp 00 00 55
44 000 20 000P []] 44 2000 20 55
44 2000 20 008080 20 44 P000 20 55
44 29 20 20 o0 1ers 44 20 PP 55 55
44 20 P2 @0 ) 1 e 44 20 2B 55 55
44 200000 PP0O0OD T 44 Pp0000 555555
44 poPRAA 2PP0P00 P 44 000000 555555

BBBB U U N N DDDD Y Y AAA

B B U UN N D DY Y A A

B B U UNN ND D Y Y A A

BBBB U UNNND D Y A A

B BU UN NND D Y AAAAA

B BU UN N D D Y A A

BBBB UUUUU N N DDDD Y A A
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o

LPTSPL VERSION 6(344) RUNNING ON LPT500
#*START® USER BUNDY A [40@,405] JOB ABE SEQ. 3138 DATE 14-NOV-75 14:08:24 MONITOR NETMON 5.07B V3 (AUG 12 T @START®
REQUEST CREATED: 14-NOV-75 14:09:26
FILE: DSKA@:ABEC[400,405] CREATED: 14~NOV-75 14:07:00 <155> PRINTED: 14-NOV-75 14:08:32
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIES:1 /SPACING:1 /LIMIT:45 /FORMS:NORMAL
FILE WILL BE RENAMED TO <@55> PROTECTION



& PROLOG EQUATION SOLVING PROGRAM.
® BOB WELHAM 1975,

HH0e0DBOTRRRODRORDBERORRADDORTBORDORNORODIDY

# SOLVE ONE EQUATION IN ONE UNKNOWN,

IQODQGQQQIQG.IOQDQDGOODOQDQ.IIQ.O!QQQ.I!DI'
® SYNTACTIC SUGAR FOR USER.
+SOLVE (#EQN, ®U)-SOLVEL11(*EQN,2U, ®ANS) .

+SOLVE11(=EQN, #U,«ANS) =SORTER(SOLVING=-#EQN-FOR=-2U) -L IGNE-L IGNE
=SOL11(=EQN, #U,#ANS) ~ANSWER(#Us#ANS) ,

@ LOOK FOR SPECIAL CASES FIRST.

$UZ
+SOL11(#LHS=0, U, »ANS) ~L INEAR (2U, 8LHS, 2A, #B) =/
~SIMPLIFY(%1.9B.(2AS%1),2ANS) .

Y= = 5
+S0L11(#LHS=0,2U, ANSl:EkNSZ)-QUAD(OUu#LHS.OA:OB.GC)-/
=TRACE (QUADRATEIC-EQUATION=IN=-5U)~TRACE(COEFFICIENTS-#A~#B-#C)
=SIMPLIFY((#B32+%1,4.2A,2C)$(28%1),#SQRT)
~SIMPLIFY((%1.,2B+aSQRT).(2.#A)8%1,2ANS1)
=SIMPLIFY((%1.2B+%1,#SQRT).(2.#A)3%1,»ANS2),

# THEN TRY BASIC METHOD OF ISOLATION, COLLECTION AND ATTRACTION,
+SOL11(=EQN,#U, #ANS)~ISOLATE(#U, #EQN,#ANS) -/,

v
+SOL11(#EQN,#U,#ANS)-COLLECT(#U,EQN,*NEW)-SOL11(=#NEW,=U, #ANS).

+SOL11 (*EQN, #U, 2 ANS) -ATTRACT (#U, #EQN,#NEW) -SOL 11 (#NEW, #U, 2 ANS) .

X

focpsanotasodenetatatenpRRBEREB R UBRR OB

® ISOLATION ROUTINES.

..GG'IGQ.III'.6§.DGQGGGCO'“}0'#'69..’00’0'
+ISOLATE(#X,*EQN1#eEQN2, #ANS1#8ANS2) =/
-ISOLATE(®X,sEQN1,8ANS1)=ISOLATE(#X,sEQN2,#ANS2) .,
&)
+ISOLATE(eX, #X=8RHS,#ANS ) ~FREEOF (#RHS» 8X ) =/~SIMPLIFY (8RHS, #ANS) .
I'\

*ISOLATE(eX,®_HS=2RHS, 2ANS) e
~PERM2(=aLHS,#RHS,eL,*R)-FREEOF (#R,#X) =SINGLEOCC (#L,#X)



=TRACE(ISOLATION-ON=-2LHS=eRHS~FOR=aX)

=SETUP(#X,eL»#LM)~USEFUL(ISOLATION,®AXIOM)
-APPLY(LTR,#AXI0M»&LM=aR, #NEW)
~ISOLATE(®X, #NEW»#ANS) .

*SETUP(°Xn'U*'V:’P*'Q)-/'PERMZ(0U-’Vu'P»’Q)-SINGLEOCC('P-'X).

*SETUP('XJGU-'Vv°P.‘Q)-/-PERHZ('U:'V 2P, 2Q)-SINGLEOCC(®#P,aX) ,
+SETUP (X, oE,#E) ~SINGLEOCC(E, X)), g

SkocancsosnannsRElonOROERRRIOBDRBOORAD,
® COLLECTION ROUTINES.

Q.Q.ll..OQGQQI-Q..G.ll&.el..l..b.l...!..' .
*COLLECT(‘X.'OLO;ﬂNEH)-OCC('OLD.OX.ON)-INF(-N.?)-/-FAIL.
’COLLECT(OX,'OLD--NEN)-TRACE(COLLECTING-'X-lN-'OLD)
~0CC(=0LD,#X,#N)
~USEFUL(COLLECTION,2AXIOMS=HOW)
=APPLY (#HOW, #AXIOM,#0OLD, aNEW)
~0CC(#NEW,»2XsaM)=INF(8M,aN)
=TRACE(COLLECTION=SUCCESSFUL).
® TRY TO COLLECT WITHIN A SUB-TERM.

+COLLECT(#X,#0LD»»NEW)-UNIV(#0LD»#F,#A.NIL)
~COLLECT(#X,®A,#B)=UNIV(®NEW,*F ,#B.NIL).

+COLLECT(#X,20LD,&NEW)=UNIV(®QLD,50P.2ARG1,#ARG2,NIL)
=COLLECT (#X, #ARG1,#ARG3)~UNIV (eNEW, 0P, sARG3,#ARG2.NIL).

+COLLECT(#X,#0LD»#NEW)=UNIV(20LD,=0P.#ARG1,#ARG2,NIL)
-COLLECT (#X, #ARG2,#ARG3)~UNIV(#NEW,#0P,#ARG1.,#ARG3.NIL),

+COLLECT(®X,®0LD,»#NEW)-SHUFFLE(#0LD,®0LDS)-COLLECT (#X,#0LDS,®#NEW).

CUIBLEB AL BLRIDEDO OO BB GH OB OBBDHD RO LD BB RN D,
¢ ATTRACTION ROUTINES.,

CEEOOEED0DONB00RNORONOIRBNOBOOBORRBORNDY,
+ATTRACT (#X, #0LD»#*NEW)-0CC(#0LD,®X,#N)=INF (eN,2)=/~FAIL.,

+ATTRACT(@X,#0LD» *NEW)-TRACE(ATTRACTING=2X~-IN=20LD)



=USEFUL(ATTRACTION, #AXIOMS=HOW)
=APPLY (2HOW, ¢AXI0M, 20LD,2NEW)
~TRACE (ATTRACTION-SUCCESSFUL).

2TRY TO ATTRACT WITHIN SUB-TERM,

*ATTRACT (2X,20LD»#NEW) =UNIV(®0LD #F,#A . NIL)
~ATTRACT (#X,®A,#B) -UNIV(#NEW,*F,#*B,NIL),

+ATTRACT(eX,®#0LD,#NEW)=UNIV(®0LD,*0P.2ARGL,2ARG2,NIL)
~ATTRACT(#X,#ARGL,#ARG3)~UNIV(#NEW, 0P, sARG3.#ARG2.NIL).

¢ATTRACT (eX,®0LD,#NEW)-UNIV(#0LD,*0P.#ARG1,2ARG2,NIL)
=ATTRACT (#X, ®ARG2, ARG3)~UNIV(#NEW,#0P , ARG, ®ARG3.NIL).

+ATTRACT(’Xo'OLDo'NEH)-SHUFFLE('OLDo°0LDS)-ATTRACT('X-’OLDS.ONEW)'

SRR RRIRBORCOTRTRINRBROBTIRBRDOEBDRBODES,
® SIMPLIFICATION ROUTINES.

LA A AL e A e A R R L YT L Y LT
* QUICK KILLS.,
+SIMPLIFY(=#E,#E)=UNIV(#E,»®CONSTANT.NIL)=/,

+SIMPLIFY(%1,%1)</,
*SIMPLIFY(®E,#E) -WONTSIMP(®E) -/,

+SIMPLIFY(®E,#R)-TRACE(SIMPLIFYING-#E)-FAIL.

+SIMPLIFY(®E»#R)=USEFUL (SIMPLIFICATION, #AX)
=APPLY(LTR,#AX,2E,#S)~/-SIMPLIFY(#S,#R),

+SIMPLIFY(2E,#R)~EVAL(#E,#R)~/-TRACE (#E~EVALUATED=TO=#R),
+SIMPLIFY(efF, ®R)=UNIV(=#E,#0P,#E1,#E2.NIL)

=SIMPLIFY(#gl,#R1)-SIMPLIFY(®E2,#R2)~DIFF(#EL,#E2,#R1,#R2)~/

=UNIV(eF,#0P,#R1.#R2,NIL)~SIMPLIFY(&F,#R),
+SIMPLIFY(®E,®R)=UNIV(&E,oF,8A,NIL)

=SIMPLIFY(#A,#B)=-DIFF(®A,#B)~/

=UNIV(#D,®F,eB.NIL)-SIMPLIFY(®D,%R),

+SIMPLIFY(®E,®E)~AJOUT((+WONTSIMP(®E)) . (=(/)) NIL).




fdocodscssanatasndpanBptatatadanRtaRRBD
® DESCRIPTION ROUTINES,

BRERE OB NP NERRNRNOORANDIDRO0BOODRRBD RO,
*LINEAR(®U,=E,D,#E)-FREEOF (2E,2U) =/,
*LINEAR(®U,2U,1,0)=~/,

+LINEAR(#U, 2E1+aE2,2A,=B)
'LINEAR(’Uu°E15.Alt‘Bl)'LINEAR('U!’EED'AZI'BZ)'/
-S]MPLIFY(¢A1‘°A2u*A)-SIHPLIFY(OBI*!BZ.GB).

0LINEAR('U.'El.GEZr'A-‘B)'PERMZ(‘Ei-’EZ:'E3,.E4)
'FREEOF('E3l'U)‘LINEAR(.Un.E4n‘A4|*B4)
~SIMPLIFY (2E3.0A4,2A)=SIMPLIFY(aE3, B4, #B),

*QUAD(®U,=E,@,B,#C)~LINEAR(#U,sE,2B,#C)=/,
*QUAD“UI'U-‘U.l!B.B)‘/-
*QUAD(=U,#U%$2,1,0,8)-/.

+*QUAD(#U,»EL1+2E2,8A, B ,aC)
-QUAD(#U,®#E1,2A1,2B1,#C1)=-QUAD(8U,E2,8A2,2B2,08C2)~/
~SIMPLIFY(2Al+uA2,5A)
-SIMPLIFY(=B1+2B82,=B)
=SIMPLIFY(=2Ccl+aC2,=C).

+QUAD(#U,*El,9E2,2A,aB,2C)
-PERM2(=2E1,«E2,4E3,¢E4)-FREEOF (#E3,08U) -/
-QUAD(#U,#E4,2A4,2B4,%C4)
=SIMPLIFY(#E3.2A4,24A)
=SIMPLIFY(#E3,8B4,%B)
=SIMPLIFY(2E3,#C4,2C).,

+QUAD(#U,®#E1.#E2,%A,=B,=C)
~LINEAR(#U,#E1,#Al,#B1)-LINEAR(#U,#E2,#A2,4B2)
“SIMPLIFY(#Al,2A2,#A)
~SIMPLIFY(=#Al,2B2+#A2,2B1,4%B)
-SIHPLIFY(,BIO‘BZ"C)I

BOOBEBBCODBABRDBJODARBHRADBBBLBBIVNDOBBHORG,

® SIMULTANEOUS EQUATIONS ROUTINES.

‘0..00.0'DOQOODGGl.lo#ﬂ.ﬁﬂﬂl#ﬂbﬁﬂ...ﬂ“ﬂo'

SSOLVE(TRLJ,E-.NILu/'R;é)-/.
N L™ .

T =



- .
+SSOLVE (SES1#8ES2, sUS,pANS1#eANS2) ‘
~TRACE (DISJUNCT ] ON-sES1=0R-2ES2) \

[oans2) .

-ssoLVLQEm »#US,#ANS1)-SSOLVE (#ES2, sUsg

N T T
+SSOLVE(ERIPER, [fUl R 1|s ANSR 2ANSR) A :
=-TR ; N SLY=SOLVING-#E&#ER=FOR=#U,oUR)
~CONTAINS(®E,#U)=SOLVE11(®#E, U, 8ANS)~/
~SUBSTITUTE(#U=sANS, ®ER, *NEWEQNS)
~SSOLVE(®NEWEQNS,®UR,®ANSR) .

+FIN. ?‘ ; S



AAAAAA BBBBEBBR LL MM MM
AAAAAA BBBRBBBSB LL MM MM

AA AA BB BB LL MMMM  MMMM

AA AA BB BB LL MMMM ~ MMMM

AA AA BB BB LL MM MM MM

AA AA BB BB LL MM MM MM

AA AA BBBBBBBR LL MM MM

AA AA BBBBBBEB LL MM MM

AAAAAAAAAA BB BB LL MM MM

AAAAAAAAAA BB BB LL MM MM

AA AA BB BB LL MM MM Ve

AA AA BB BB LL MM MM Ca

AA AA BBBBBBBB Lbeiebeeet MM MM e

AA AA BBBBBBBR LLLLLLLLLL MM MM Ve

44 44 po0P00 pDBoPY 44 44 pe00R0 5555555555

44 44 600000 0P2060 44 44 pPPoAD Y 5555555555

44 44 p0 90 00 20 44 44 00 o 55

44 44 23 gy 09 47} 44 44 2@ p@ 55

44 44 a0 0e00 00 0000 44 44 60 goep 555555

44 44 20 negdy 00 vp2@ 44 44 20 PPP® 555555

4444444444 p0 0 p0 P9 0 @@ 4444444444 o 00 0B 55

4444444444 00 0p 00 P 0p @0 4444444444 0p 090 00 55
44 P0p0 0@ Bop0 a0 44 6000 20 55
44 0000 o0F 0000 o0 44 000 o0 55
44 00 pe 00 1’ 1100 44 0o @ 55 55
44 20 g 99 20 Yras 44 1] @B 55 55
44 o000 pepope ' 44 P00 555555
44 0 B200 P00O000 o 44 000000 555555

BBBB U U N N DDDD Y Y AAA

B B u U N N D DY Y A A

B BU UNN ND D YY A A

BBBEE U UNNND D Y A A

B BU UN NND D Y AAAAA

B BU UN ND D Y A A

BBBB UUUUU N N DDDD Y A A

LPTSPL VERSION 6(344) RUNNING ON LPT500
#START# USER BUNDY A [400,485) JOB MECH1 SEQ, 3863 DATE 13-NOV=75 13159748 MONITOR NETMON 5,07B V3 (AUG 12 T #STARTs
REQUEST CREATED: 13-NOvV=75 14:00147
FILE: DSKA1:ABLMC400,405] CREATED: 13=NOV=75 13:39:00 <155> PRINTED: 13=NQV=75 14:02113
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIES:1 /SPACING:1 sLIMIT:46 /FORMS:NORMAL
FILE WILL BE RENAMED To <@55> PROTECTION
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# LEGAL MOVES FOR PROLOG EQUATION SOLVING PROGRAM,
& BOB WELHAM 1975,
® ALAN BUNDYS VERSION NOV 1975,

oinﬂo#uﬂoﬁaonﬂuounnoou;&aoanaonu&ﬂ.hoﬂ;a.
% LEGAL MOVES,

AR A AR A A e T T T T o
@ LEGAL MOVES FOR SIMPLIFICATION,

+AX1( «U+d , =y ),

+AX10( 2U,@ , 0 ),

+AX20( =Utp , L Do

+AX30( Ot#y , @ )=NONZERO(aU), Y O ¥ {4
L felo® (
+AX40( LOG('U"l) s B Yy
*AX50( LOG(aUssU) , 1 ), “+h, ¥V

+AX60( #U,1 , =U ),

+AXBO( ®Ur1 , aU ),

+AX85( L=y , 1 ),

+AX90( sy+-1,8y , 2 ),

+AX91( 1le=1 , @),

+AX100(¢ -1,-1 , 1 ),

+AX1pl( -1+=1 , =1,

+AX200( LOG(®#U,wUtaV) , &V ),

+AX2@1(¢ #U+tLOG(#U,aV) , &V ),

# LEGAL MOVES FOR ISOLATION,

+AX1000( aUsaVzal S aUzolN+=1,8V ), 22

+*AX1020( #U,wV=eW , ”U=¢N.¢ff;1 )-NONZERO(3QJ-
+AX104D( LOG(#U,sV)=al , aVzaUral ) o '

+AX1050( sUtaN=aV , #UzeVe(aNt=1) #
sU==1,eVe(aNt=1) )=EVEN(=N),

+AX106G( wrtaNzay , sUzaVe(aNt-1) )=0DD(=N),



+AX1070(C wyteV=al , aV=LOG(#U,aW) ),

+AX1508( SIN(®U) =2y , sU=S®N,PI+=1taN,ARCSIN(®V) )"ARBINT (#N) ,

+AX1514C¢ CoS(®U)=#V , waU=2,8N.PI+ARCCOS(&V) #
#U=2,aN.PI1*+=1,ARCCOS(2V) )=ARBINT(&N),

*AX15208¢ TAN(#U)=8V , ®USaN,PI+ARCTAN(®V) )=ARBINT(&N),

+AX1530( COSEC(#U)=aV , #U=zaN,PI+=1t&N,ARCCOSEC(aV) )=ARBINT(&N)

+AX1540( SEC(#U)=8V , #yU=2,aN,P1+ARCSEC(eV) #
#U=2 ,aN,PI+=1,ARCSEC(®#V) )=ARBINT(#N).

+AX1558( COoT(®U)=ay , #U=#N,PI+ARCCOT(#V) )~ARBINT(&N),
+AX1560( ARCSIN(®U)=#V , ayusSIN(aV) ),

+AX157B8( ARCCOS(=U)=aV , ®#U=COS(»V) ),

+AX1582( ARCTAN(#U)=sV , aU=TAN(®V) ),

+AX1590( ARCCOSEC(#U)=aV , sU=COSEC(aV) ),

+AX1600( ARCSEC(sU)=sV , aysSEC(®V) ),

+AX1610( ARCCOT(®U)=eV , ®U=COT(aV) ),

® LEGAL MOVES FOR COLLECTION,
+AX2000( (sU+aV) ,#W , aU,8W+aV el ),
+AX2001( (aVel), oW , #W+aV, sl ),
+AX2002( 2,8W , #WenW ),
*AX2010( (sU+ey) (aUe=1,8V) , alr2+=1,8Ve2 ),

+AX2011( (sU+l), (#u+=l) , #Ut2+4=1 ),

+AX2020( sWt(eU+aV) , sWrtey,eWesV ),

+AX2021( apt (ays1) , s, eWeay ),

tAX2022( #Wt2 , wW,uW ),

+AX258B( SIN(2,eU),2t=1 , SIN(aU),COS(=U) ),

+AX2518( C0S(2,#U) ,» COS(#U)1t2+=1,SIN(sU)®2 ),

+AX2520( SIN(®U+®V) , SIN(2U) ,COS(#V)*COS(2U),SIN(#V) ),
+AX2530( SIN(®yU+=1,8V) , SIN(#U),COS(#V)4m1 ,COS(aU),SINCuV) )
+AX2540( CoS(ay+sy)

+ COS(#U),COS(&V)+=1,SIN(#U),SINC(#Y) ),




+Ax2550( CoS(ayu+=-1,2V) ,

#» LEGAL MOVES FOR ATTRACTION,

+AX3000(C LOG(®#W,#U)+LOG(aW,=V) , LOG(aW,sU, aV)

+AX3001( LOG(aW,®U)+#A,LOG(aW,2V) »

*+AX3010( (ayteV)rted , aUt(eaV,al) ).

LI L EL LY RS A SRS LR AR R A LAt LA LN 2 0N

# RECOMMENDATION LISTS,

GRAGOEVDIBORRDBUIR BB BRBF BB BT RS BBIROGEBBIDBEDR

& ALL AXIOMS APPLIED LEFT TO RIGHT FOR ISOLATION

AND SIMPLIFICATION,

+USE(ISOLATION, 1000,1020,1040,1050,1060,1070,
1500,1510,1520,1530.1540,1550,1560,1570,
1580.1590,1600.1610,NIL).

CoS(#U),COS(#V)+SIN(®U) ,SIN(®#V)

)

LOG(®*W,aU,2VeaA) ).,

+USE(SIMPLIFICATION, 1,10,20,30,42,50,60,70.80,85,90,91,

65,100,101,110,200,201,NIL),

+USE(COLLECTION, 2002RRTL
2020 RTL
20107LTR

25289RTL

+USE (ATTRACTION, 2000*RTL
3001+LTR

20@1*RTL
2021*RTL
2011+LTR
253@*RTL

2020 tRTL
3910TLTR

2002tRTL
2022 +RTL
2509*RTL
2540 +RTL

30001 LTR
NIL).

GRodpbadpdatadatadgtatatatatigtptattp et et ad ey

® ARITHMETIC,

Gentocatotonutonstaabantauotanataontanotae,

+INTEGER(=1),

2510 +RTL
25501RTL

),

NIL)



+INTEGER(=1.#N)=/=INT(aN),
+INTEGER(®N)=INT(®N) .

+INT(e#N)=UNIV(aN,®M,NIL)~DIGITS(aM),
+DIGITS(NIL)=/,
+DIGITS(#D,2L)-CHIFFRE(aD)=DIGITS(=L),

+0DD(&#N)=INT(aN)=RESTE(#N,2,#R)=IDEN(®R,1),
+EVEN(eN)=INT(aN)=RESTE (#N,2,®#R)=IDEN(®R,0),

+NONZERO(®N)=INT(#N)=DIFF (aN,0) .
+NONZERO(&#X)=SIMPLIFY(aX,#Y)=IDEN(®Y,0)=/~FAIL,
+NONZERO(8X)~SORCHA ("ASSUMING NON=ZERO ")=SORTER(#X)=LIGNE.

® EVALUATE AN ARITHMETIC EXPRESSION,

+EVAL(=1,=1,#N,#R)=/=EVAL(2aN,=R),

+EVAL(=1,=1,1)=/,

+EVAL(s#LeeM, oN)=/=EVAL(®#L,sP)=EVAL (&M, #Q)=ADD(#P,#Q,=N),
+EVAL(®L y#M,2N)=/wEVAL(®#L,#P)=EVAL(#M,#Q)=TIMES(#P,#Q,®N),
+EVAL(sLtaM, aN)=/~EVAL(®L,)2P)=EVAL (#M, #Q)=POWER(#P,2Q,aN),
+EVAL(®Ns»#N)=INTEGER(aN)=/,

+EVAL(®E,#R)=FACT(®#E=®R),

& ADD,TIMES AND POWER WORK FOR PLAIN INTEGERS OR FOR INTEGERS
# PRECEDED BY ONE =1 ONLY,

+ADD(=1.8L,=1,8M,=1,8N)=/=PLUS(#L,%#M,#N),
+ADD(=1.#L,#M,=1,8N)=INF(#M,#L)=/=MOINS(#L,#M,2N),
+ADD(=1,8L,4M,aN)=/=-MOINS( &M, %L, #N),
+ADD(#®#L,=1,a8M,#N)=/=ADD(=1,eM,=L,2N),

+ADD (&L, eM,u#N)=PLUS(#L,#M,aN),

+TIMES(=1.6L,=1.8M,aN)=/=MULT (&L ,#M,#N),
’TIMES('1|°L1“MI'1.“N)'/'MULT(.LI’M1‘N)c
+TIMES(®Ls =1 ,#Ms=1 #N)=/=MULTC2L,#Ms»eN),
+TIMES(®L, &My #N)=MULT (2L #M,&N),

+POWER(=1,8L, #M,#N) ~EVEN( #M)=/~POWER( 3L ,#M, &N),

+POWER(=148L,#M,=1,#N)=0DD(®#M)=/=POWER(#L,aM,*®N),

+POWER(#Ls1,%L)=/,

+POWER (#L,#M,8N) =INT (#M) =MOINS (oM, 1, #P)
=POWER(®#L,aP,#Q)=MULT (&L, #Q,&N),

PROBEBBOBORODIIRBRLRBBODODBBEVRVORRORBLIBORY,
® UTILITY ROUTINES.

#GotpcacRtanBbaBRlaERt DR ERRRRRERGR RO NRRY,

® COUNT NUMBER OF OCCURENCES OF GIVEN CONSTANT IN GIVEN EXPRESSION,

&



+0CC(eX»2X,1)=/,

+0CCI(NIL»®X,0)=/.

+0CC(®Es X, @N) =UNIV(®E,#F y#E1,8E2,NIL) =/
-0CC(9E1n¢X.°N1)-0CC('EZ:OX.'NZ)-PLUS(GNlpGNZ.'N).

*OCC('Ei“Xn.N)'UNlV(°Ep°F|“A)'UCC('A:'X:’N)n

+FREE0F(6E.OX)-OCC(ﬁE.°Xu¢N)'IDEN(¢NoE).

+SINGLEOCC (#E»»X)=0CC(®E, 2%, #N)=IDEN(®#N,1),

OCONTAINS(ﬂE:‘X)-OCC(°E.“X.*N)-DlFF(“N.B).

LA S qinlan
oy
+SUBSTITUTE (U= (#T1#8T2),20L0, #NEWL#2NEW2)
=SUBSTITUTE(#U=2#T1,20LD, #NEW1)
=SUBSTITUTE(#U=2T2,a0LD,*NEN2) .,

*SUBSTITUTE (#U=2TERM»#0LD,2NEW)
-TRACE(SUBSTITUTING-'TERM-FOR-ou-IN-GOLD)
=SUB(#U=2TERM,#0LD,#NEW)=TRACE(GIVES=aNEW),

’SUB(“U=’T'°UI aT )=/

+SUB(#U=oT,»E,#E)=FREEOF (#E, #U)=/,

+SUB (#U=eT,&E, 8R)=UNIV (#E, oF ,84,5L)
'SUB(“U='T1“A008)'SUB(“U:"T:'LlGM)'UNIV(“RD“Fn“Bl“L)-

+SELECT(#U,=L,#R)=APPEND(®#L1,#U,#L2,#L)~APPEND (¢L1,#L2,#R)
=TRACE(#U~SELECTED=FROM=#L),

+APPEND (NIL,®#L,®L).,
+APPEND(eX,#L1,8L2,8X, 4L )=APPEND(®#L1,2L2,%),

# GENERATE IDENTIFIERS DENOTING ARBITRARY INTEGERS,
+ARBINT(&N)=ATNO (#X) =UNIV(#X,#Y,NIL)=UNIV(aN,(N,eY),NIL)
=SUPP((+AINO(®X)) NIL)=PLUS(#X,1,82)
=AJOUT((+INTEGER(#N)) yNIL)=AJOUT((+AINO(®Z)) ,NIL) :
=SORTER(®#N)=~SORCHA("™ DENOTES AN ARBITRARY INTEGER")=-LIGNE,

*AINO(B) ,

+PERM2(aX,aY,8X,oY),

(




+PERM2(eX,aY,®Y,8X).,

+*ANSWER (@ X= (# ANSL##ANS2)) =/=ANSWER( #X=2ANS1)
=LIGNE=-SORCHA("OR")=LIGNE=ANSWER (#X=#ANS2) ,

+ANSWER(#X=2ANS) =L IGNE~L IGNE
=SORCHA ("ANSWER 1S ")=SORTER(®#X=®#ANS) =L IGNE=LIGNE,

+TRACE(#X)=TFLAG=/=SORTER(#X)=LIGNE, R

+TRACE (®X), \ O esl
+T=AJOUT((+TFLAG) ,NIL) . # TRACE ON, !
#NT=SUPP( (+TFLAG) ,NIL). a TRACE OFF,

+MEM(&X,®X,8Y),
CMEM(®X) Y ,0Z) =MEM (98X s 82) » Al gree

+1DEN(&X,2X),

+DIFF(aX,eX)=/=FAIL. \ S
*DIFF(#XaaY), | A

o ROUTINES TO APPLY THE LEGAL MOVE AXIOMS,

+USEFUL(#STRAT,#AXIOM) =USE(#STRAT»#AXLIST)~-MEM(®AXIO0OM,#AXLIST),

+APPLY(LTR,#AX10M, «0LD,#NEW)
=UNIV(#AXIOM» &N NIL)=MATCH(#0LD,#0LDM)
~UNIV(aGOAL,» (A, X,#N),#0LDM,#NEW.NIL)=#GOAL
~TRACE(AXIOM=#AX]OM=LEFT=TO=RIGHT=ON=#0LD=GIVES=#NEW) ,

+APPLY(RTL,#AXIOM,#0LD,»>NEW)
~UNIV(eAXIOM,®N,NIL) =MATCH(#0LD,#0LDM)
=UNIV(#GOAL,»(AsXs#N) s #NEW,#0LDM NIL)¥#GOAL
=TRACE (AXIOM=#AX IOM=RIGHT=TO=LEF T=ON=#0LD~GIVES=#NEW),

& PATTERN MATCHER,
+MATCH(®X»aX ),

+MATCH(#X+eY,asUu+aV)=PERM2(eX,#Y,#P,%Q)
~MATCH(®P,eU) =MATCH (#Q, #V)=DIFF (aX+#Y,au+sV),

+MATCH(®X ,8Y, U, sV)=PERM2 (X, =Y, 2P, #Q)
“MATCH (P s aU)=MATCH(#Q, V) =DIFF (&X,2Y,8U, V),

+SHUFFLE(®P+#Q+%R, sR+#P+8Q),
+SHUFFLE (#P+2Q+aR,aQ+aR+#P),
‘SHUFFLE(’P.“Q .‘R' ’R|'Po'0) .
+SHUFFLE(#P,%Q,2R,#Q,%R,%P),



+FIN,



AAAAAA BBBBHBBRE EEEEEEEEEE XX XX 11
AAAAAA BBRBBBAB EEEEEEEEEE XX XX 11

AA AA BB BB EE XX XX 1111

AA AA BB BB EE XX XX 1311

AA AA BB BB EE XX XX 11

AA AA BB BB EE XX XX 11

AA AA BBBBBBEB EEEEEEEE XX 11

AA AA BBBBBBBB EEEEEEEE XX 11

AAAAAAAAAA BB BB EE XX Xx 14

AAAAAAAAAA BB BB EE XX XX 11

AA AA BB B8 EE XX XX 11 veee

AA AA BB BB EE XX XX 11 TR

AA AA BBBBBBBS EEEEEEEEEE XX XX 111111 ver

AA AA BBBBBBBB EEEEEEEEEE XX XX 111111 1o

44 44 200200 0poRep 44 44 PplRBR 5555555555

44 44 P02000 p0002P0 44 44 pRoAA0 5555555555

44 44 2 0p @p (51"] 44 44 0o o 55

44 44 []0) po 0o []%} 44 44 o0 P00 55

44 44 517} ¢pog 08 0o 44 44 "] PPBB 555555

44 44 20 P00 0o 717119 44 44 (] PBPP 555555

4444444444 0Op 0p 0o PP 00 0@ 4444444444 0p 00 00 55

4444444444 0P 6 0 @0 @B @0 4444444444 gp 00 @0 55
44 2000 00 ©@9ec 00 44 0000 20 55
44 P000 00 P0oD (51} 44 0000 (1] 55
44 ]} po po [5]%) 1000 44 29 Pa@ 55 55
44 [5]%) 20 @@ 70 1000 44 1]’} @@ 55 55
44 pABRRe 00000 ’ 44 [ufopololsl) 555555
44 00000 poRoR0 ) 44 [of7 o]} 555555

BBBB U UN N DDDD Y Y AAA

B B U U N N D DY Y A A

B B U U NN N D D YY A A

88388 U UNNND D Y A A

B B U UN NND D Y AAAAA

B B U UN N D D Y A A

BBBB UUUUU N N DDDD i A A

LPTSPL VERSION 6(344) RUNNING ON LPT5@20
8START# USFR BUNDY A [400,405) JOB MECH1 SEQ. 3263 DATE 13=NOV~75 13i59:48 MONITOR NETMON 5,078 V3 (AUG 12 T #STARTs
REQUEST CREATED: 13=NOV=75 14:00:47
FILE: DSKAG:ABEX1[420,405) CREATED: 13-NOV=-75 13:34:0@ <155> PRINTED: 13=-NOV-75 14:03:13
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIESt11 /SPACING:1 /LIMIT:39 /FORMS:NORMAL
FILE WILL RF RFNAMED TO <#55> PROTECTION



=SOLVE(A,X+B=0,%),

=SOLVE (A,X+2+B,x+C=0,X),
=SOLVE(LOG(E,X+1)+LOG(E, X+=1)=3,X),
«SOLVE(SIN(X)«COS(A)+COS(X) SINCA)=1,X).
=SOLVE((ETX)t(2,X)=5,X),

-TTY,



AAAAAA BBRBBBAEA EEEEEEEEEE XX XX 222222
AAAAAA BBRBBBHEB EEEEEEEEEE XX XX 222222

AA AA BB BB EE XX XX 22 22

AA AA BB BB EE XX XX. 22 22

AA AA BB BB EE XX XX 22

AA AA BB BB EE XX %X 22

AA AA BBBBBBAHRB EEEEEEEE XX 22

AA AA BBBBBBBB EEEEEEEE XX 22

AAAAAAAAAA BB BB EE XX - X 22

AAAAAAAAAA BB 88 EE XX XX 22

AA AA BB BB EE XX XX 22 EEE)

AA AA BB BB EE XX XX 22 e

AA AA BBBBBBBB EEEEEEEEEE XX XX 2222222222 v

AA AA BBRBBBBRB EEEFEEEEEE XX XX 2222222222 reae

44 44 202000 002200 44 44 202000 5555555555

44 44 0002000 000000 44 44 00092070 5555555555

44 44 an Pa 00 00 44 44 0o 6B 55

44 44 o0 A8 90 00 44 44 00 P8 55

44 44 22 000 89 2000 44 44 20 2P0P 555555

44 44 00 9000 00 0020 44 44 00 0RO 555555

4444444444 0P 3p 0dp PP QP 00 4444444444 pp 00 00 55

4444444444 90 D20 00 020 00 00 4444444444 0p 00 00 55
44 2000 00 9000 29 44 2000 00 55
44 2800 p3 0690 09 44 L] L) 09 55
44 20 90 00 ne 2008 44 20 PB 55 55
44 20 pe 9o 20 2000 44 00 PP 55 55
44 pe2200 000000 ’e 44 pPRRo0 555555
44 062000 poBoRe 3 44 00000 555555

BBBBL U U N N DDDD Y Y AAA

B BU UN ND DY Y A A

B B U UNN ND D YY A A

BBBEB U UNNND D Y A A

B BU WUN NND D Y AAAAA

B BU WUN ND D Y ARy

BBBB UUUUU N N DDDD Y A A

LPTSPL VERSION 6(344) RUNNING ON LPT500
®START# USER BUNDY A [400,4051 JOB MECHL SEQ., 3063 DATE 13=NOV-75 13:59;48 MONITOR NETMON 5,87B v3 (AUG 12 T #STARTe
REQUEST CREATED: 13=NOV-75 14:00:47
FILE: DSKA1:ABEX2[49P,495] CREATED: 13-NOV=75 13:58:00 <155> PRINTED: 13-NOV=75 14:03:23
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIES:1 /SPACING:1 /LIMIT:38 /FORMS :NORMAL
FILE WILL BE RENAMED TO <@55> PROTECTION



-SSOLVE((X*Y'A)&(X*-l-YBB)&TRUEaX.Y.NanOANS) =TRACE (#ANS) .,

-TTY.

|1® © © © © © © ¢ © © © © © © ©¢ © © © © o o



AAAAAA B3BBBBBR EEEEEEEEEE XX XX 333333
AAAAAA BBBRBBBA EEEEEEEEEE XX XX 333333

AA AA BB BB EE XX XX 33 33

AA AA BB BB EE XX XX 33 33

AA AA BB BB EE XX XX 33

AA AA BB B8 EE XX XX 33

AA AA BBBRBBBB EEEEEEEE XX 33

AA AA BBBRBBAB EEEEEEEE XX 33

AAAAAAAAAA BB BB EE XX XX 33

AAAAAAAAAA BB BB EE XX XX 33

AA AA BB B8 EE XX XX 33 33 Yo

AA AA BB BB EE XX XX 33 33 T

AA AA  BBBBBBRB EEEEEEEEEE XX XX 333333 K

AA AA BBBRBBBBA EEEEEEEEEE XX XX 333333 ey

44 44 00200 2000p0 44 44 2000 P0 5555555555

44 44 POAYA0 000020 44 44 Ppo000 5555555555

44 44 90 oo 00 20 44 44 20 00 55

44 44 20 2p 9p 20 44 44 20 2@ 55

44 44 29 2000 DO 000 44 44 00 P@PP 555555

44 44 29 gooo 00 2000 44 44 20 P00 555555

4444444444 0O 9 08 90 92 @0 4444444444 00 00 00 55

4444444444 PO B0 00 02 00 00 4444444444 pp 00 00 55
44 p000 90 poPd 20 44 p000 ]’) 55
a4 A000 20 00089 a0 44 9000 00 55
44 a0 pp 0o po iWied 44 20 g0 55 55
44 20 g0 90 A0 L 44 20 @0 55 55
44 p002p0 p0p0p0 5 44 poDoR0 555555
44 000000 po0000 "’ 44 00000 555555

8BBBE U U N N DDDD Y Y AAA

B U UN ND DY Y A A

B U UNN ND D YY A A

BBBB U WUNNND D Y A A

B U UN NND D Y AAAAA

B u U N N D D Y A A

BBBB UUUUU N N DDDOD Y A A

LPTSPL VERSION 6(344) RUNNING ON LPT500
#START® USER BUNDY A [400,425] JOB MECH1 SEQ.

- - 14:00:47
g ML LR e e ATED 13-NOV=75 13:i57:80 <155> PRINTED! 13~NOV-75 14:03:33

SKA1:ABEX3[400,405) CREATED: !
Ebtsé 2H¥TéHESEX /PRIET:ARRON /FILE:ASCII /COPIES:1 /SPACING:1 /LIMIT$37 /FORMS:NORMAL

FILE WILL BE RENAMED TO <@55> PROTECTION

3063 DATE 13-NOV=75 13:59i48 MONITOR NETMON 5,87B v3 (AUG 12 T #START#



=SSOLVE(

(X+A.Y+B.2=C)8

(Yt2+=1,D,2=0)8

(X+Y=E) & TRUE
'xlyllelL' ®#ANS) -TRACE(.ANS)O

=TTY .
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