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RUNNING ON LPT500

#START= USER WELHAM B [4P@,414] JOB
REQUEST CREATED: 17-NOV-75
FILE: DSKA1:E(4P0,414]1 CREATED:
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIES:2 /SPACING:1 /LIMIT:38 /FORMS:NORMAL
FILE WILL BE RENAMED To <@55> PROTECTION

15:07:17
17-NQV=-75 15:02:90 <155>
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& PROLOG EQUATION SOLVING PROGRAM,
» BOB WELHAM 1975.

PROBDCROOANODATRRBRDRULEIORRDONRNOBOBRBRBRE,

# SOLVE ONE EQUATION IN ONE UNKNOWN.

GoatotodtoR oo et NNl ON AR RO RO NARR BB PR RO RO,

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

® LOOK FOR SPECIAL CASES FIRST.

+SOL11(#LHS=0,«U,=#U=aSOL)~LINEAR(#U, sLHS,#A, #B )~/
=SIMPLIFY(-1,#B,(®#A:=1),#50L).

+SO0L11(=LHS=0,2U, #«U=2S0L1 # eU=2SOL2)-QUAD(aU,#_HS,®A,2B,aC)=/
-TRACE (QUADRATIC-EQUATION-IN=#U)=-TRACE(COEFFICIENTS-#A-#B-%C)
=SIMPLIFY((#B:2+-1,4,#A.2C):(2:~1),2SQRT)
-SIMPLIFY((-1.#B+#SQRT),(2,#A):=1,#50L1)
=SIMPLIFY((-1,#B+-1.#SQRT).(2.,8A):-1,850L2),

® THEN TRY BASIC METHOD OF ISOLATION, COLLECTION AND ATTRACTION.

+SOL11(=EQN, #U,2ANS) -ISOLATE (#U, ®EQN»&ANS) =/,

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

+SOL11(#EQN,2U,»ANS) ~ATTRACT (#U,#EQN»#*NEW) -SOL11(#NEW, #U, #ANS) .

OO RO RE DB DOBTRERD NP RADRBEBERBERBVEDES,

@ ISOLATION ROUTINES.

tGodacoTRtaoROauRBaRRDRE Rt EBDERDRBBORENDYS,

+1SOLATE(®#X, *EQN1#=EQN2, *ANS1#2ANS2) -/
=ISOLATE(#X,#EQN1,#ANS1)-ISOLATE(#X,»EQN2,2ANS2),

+ISOLATE(®#X,#X=#RHS,2X=#SOL)~FREEOF (#RHS, #X)=/~SIMPLIFY(#RHS,#SOL) .

+ISOLATE(eX,®_HS=aRHS,#ANS)
-PERM2(#LHS,#RHS,#L,aR)-FREEOF (#R,aX)~SINGLEOCC (=L ,#X)
=TRACE(ISOLAT ION-ON-#LHS=aRHS ~FOR=-&X)
~SETUP (aX, %L ,2LM)~1SOLATES (#AXIOM)
=APPLY(LTR,»=#AXIOM,# M=2R»&aNEW)
~ISOLATE(®#X, sNEW,®ANS) .



+SETUP(®X,e+8y,oP+2Q)-/-PERM2(2U, =y, =P, Q) -SINGLEOCC(®P,eX),
+SETUP(eX,®U.9V,oP,8Q)~/=PERM2(=U,8V,#P,#Q)-SINGLEOCC (#P,eX),
+SETUP(®X,oE,2E) .

CHOBTOORVTROTIBL DR CODRVIRBDODRDBDOBRED

® COLLECTION ROUTINES.

BERCORBBRCIRNEONDNROINOODRRNONODRODOROBRED,
+COLLECT (#X,20LD»oNEW)-0CC(=0LD,=X,aN)-INF (aN,2)~-/-FAIL.

+COLLECT(#X,#0LD,#NEW)-TRACE(COLLECTING-#X~IN-=0LD)
~0CC(=0LD,®#X»2N)
~COLLECTS(=AXIOM:®#HOW)-APPLY(®HOW,=AXIOM,»#0LD,#NEW)
~0CC(#NEW, =X #M)~INF (&M, =N)
-~TRACE(COLLECTION=SUCCESSFUL) .

& TRY TO COLLECT WITHIN A SUB-TERM.

+COLLECT(#X,#0LD»aNEW)-UNIV(20LD»=F.*A.NIL)
~COLLECT(#X,aA,5B) -UNIV(&#NEW,2F.2B.NIL).

+COLLECT(#X,#0LD,=*NEW)-UNIV(#0LD,#0P.#ARG1,2ARG2,NIL)
-COLLECT(®X,#ARG1,2ARG3)-UNIV (#NEW, »OP,#ARG3.#ARG2.NIL) .

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

ptotototabpoototptatotptatadtataadonadas

s ATTRACTION ROUTINES. .
BUEOROBEEBROOROREDERDERORDRRBO BRGNS Y,

+ATTRACT (#X,=0LD,»eNEW) -0CC(=0LD,=X,aN)-INF (aN,2)~/~FAIL.
QATTRACT('Xu.OLU:°NEH)-TRACE(ATTRACTING-QX-IN'OOLD)

~ATTRACTS(2AXIOM:#HOW) =APPLY (@HOW, =AXIOM»#0LD, *NEW)
~TRACE(ATTRACTION-SUCCESSFUL) .

®TRY TO ATTRACT WITHIN SUB-TERM.



+ATTRACT(aX,®0LD»aNEW)=UNIV(#0LDraF ,#ANIL)
~ATTRACT(®X,2A,eB)-UNIV(#NEW)»®#F ., #B.NIL).

+ATTRACT(aX,20LD,2NEW)-UNIV(20LD,#0P.®#ARGL,2ARG2,NIL)
~ATTRACT(®X,#ARG1,#ARG3)~UNIV(#NEW, 20P,2ARG3.#ARG2.NIL),

+ATTRACT(®X,20LD) ¢NEW)-UNIV(#0LD,®0P,#ARG1, aARG2,NIL)
~ATTRACT (#X,2ARG2+=ARG3)~UNIV(&NEW, *0P ., #ARG1.#ARG3.NIL).

sfadadntodanstadotanadaoodanodannpondan,

* SIMPLIFICATION ROUTINES.

R RGO RN DGRTODRRODORTOBIEOORIBODDOBTDY,

® QUICK KILLS.

+SIMPLIFY(=E,®E)=UNIV(#E,®CONSTANT.NIL)-/.
*+SIMPLIFY(-1,=1)-/.
+SIMPLIFY(®E,®#E)-WONTSIMP(®E) -/,

+SIMPLIFY(=E,®#R)~TRACE(SIMPLIFYING=%E)
-SIMPLIFES(#2AX)
=APPLY(LTR,®#AX,#E»#S)~/-SIMPLIFY(#S,=R).

+SIMPLIFY(®E+#R)-EVAL(®E»#R)-/-TRACE (#E-EVALUATED-T0-#R) ., ) [ )
v g ¥
+SIMPLIFY (®E, #R)=UNIV(®E,#0P.#E1,%E2,NIL) 4'5"“(’[19” 1o
-SIMPLIFY (#E1,8R1)-SIMPLIFY (#E2,%R2)-DIFF (#E1,#E2,#R1 . 8R2)~/ U (%E +F,~ym.s)
~UNIV(oF,20P,#R1,2R2,NIL)=STMPLIFY (#F,«R). .

— UpemsT C"i‘ﬁhl 3 S Pt ’#MC.M)
+SIMPLIFY(®E,#R) =UNIV(#E »#F.®A.NIL) ;

~SIMPLIFY (A, #B)=DIFF (2A,#B) =/ ( ARG, DIFF ) o
~UNIV(eD,F.#B.NIL)~SIMPLIFY(#D,%R) . —MppnsT "“:ﬁ“‘"* : ( )
8)  —smenr? (¥E1, ¥R) .
+SIMPLIFY(8E ,5E) -AJOUT( (+WONTSIMP(aE)) . NIL) ., _Unv (§BL, b Sty )

BRBOEDOE AT RODDENBOBDENADBDEDBNOBDDBHNDE
® DESCRIPTION ROUTINES.
AAA AR 22 A R RS R TSRS S TR 2R 24 "

+LINEAR(®U,2E,@,*E)-FREEOF (=E,2U) =/,

*LINEAR(®U,2U,1,08)~/.



+LINEAR(2U,oE1+2E2,2A,2B)
-LINEAR(2U, »E1,2Al,#Bl)-LINEAR(#U,2E2,)2A2,2B2)~/
=SIMPLIFY(eAl+aA2,2A)=SIMPLIFY(2B1l+2B2,8B),
+LINEAR(2U,=El.#E2,%A,=B)-PERM2(®EL, ®E2, #EJ3, #E4)

~-FREEOF (®#E3,2U)~-LINEAR(2U,»E4,8A4,2B4)
~SIMPLIFY(2E3.#A4,#A)=SIMPLIFY(2E3.#B4,aB),

+QUAD(®U,®E,@,#B,*C) =L INEAR(®U,%E»#B,®C) =/,
+QUAD(2U, =y, ,%VU,1,0,0)-/.
+QUAD(=U,=y:2,1,0,0)-/.

‘OUAD(“Ul‘El*‘E21§AJQBn¢C)

-0UAD(¢U.¢61.¢A1.081.0C1)-0UAD(-U.°E2:¢A2.092,002)-/

=SIMPLIFY(2Al+aA2,2A)
-SIMPLIFY(#Bl1+#2B2,%B)
-SIMPLIFY(#Cl+aC2,2C).

+QUAD(®U,®*E1.#E2,®A,8B,2C)
-PERM2(«E1,#E2,4E3,=E4)-FREEOF (#E3,2U)~-/
‘QUAD(‘Ur'Equ°A4r°B4D°C4)
~SIMPLIFY(®E3.2A4,2A)
-SIMPLIFY(#E3.#B4,+=B)
-SIMPLIFY(#E3.8C4,2C).

+QUAD(#U,#E1.#E2,2A,%B,#C)
'LINEAR(“U!‘El:'AluaBl)'LlNEAR(‘UI“EZ)QAZ.ﬁaz)
-SIMPLIFY(=Al.2A2,2A)
'SIMPLIFY(“Al-‘BZ’“AZ-GBII*B)
~-SIMPLIFY(#B1,#B2,%C).

GQGHGQQDQGGQIQGGG#ﬁﬁb&##ﬁ#i##ﬂ&}ﬂﬂ..“QOﬂ,

# SIMULTANEOUS EQUATIONS ROUTINES.

stglobaobatalotadadptatatatatatanabanedian,
+SIMSOLVE(TRUE,NIL, TRUED =/,

*SIMSOLVE(“ESl#“ES?:“US-‘AN31#uAN52)
~TRACE(DISJUNCTION-#ES1-0R-+#ES2)
-SIMSOLVE(o&S::##&#:ﬁ%Sﬂ)-SIMSOLVE(GESZ.’US.ﬁANSZ).

esl, US, ANSL

+SIMSOLVE(2ES,#US, 8 ANSE&=AR)
'TRACE(SIMULTANEOUSLY-SOLVING-'ES-FOR-GUS)
-SELECT(GU.°US.GUR)-SELECTA(GEQN-“ES;'ER’
-CONTAINS(aEON.6U)—SOLVE11(aEON.*U.ﬁANS)-/
-SUBSTITUTE(®ANS,®ER, *NEWEQGNS)



=SIMSOLVE(=NEWEQNS,=UR,=AR),

+FIN.
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