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ssssscrcoonaBOBBONBROBORY,
@ MECH1.

®PROLOG MECHANICS PROGRAM,
®ALAN BUNDY JULY 1975,

FReTRRNBOTDERBOETRORDRDREDE

®0PERATIONS.

BpootatuRan

*+-(GD,»9). #UNARY MINUS.

+:(DG,B) . @EXPONENTIATION.

+#(DG,1) . 20R.

+&(DG,2), #AND.

+=(DG,3)., 2EQUALS.

++(GD,4) . #PLUS,

+%(6D,5) . sBINARY MINUS.

+.(DG,6) . #MULTIPLICATION OR CONS.

+/(DG,7). #DIVISION.

@TRACE.

poooooe, 2 A YAS
- ; W UELS )

- :; ~rd B o=t |

+TRACE(#X) -TFLAG =/ -SORTER(#X) -LIGNE.

¢TRACE (&X) . $tp §

+PROOF -PFLAG -/ =-ETAT(sP) -SORTER(#P) -LIGNE. . __JHEAsUeR. (4 %, =%%])

+PROOF .

# MARPLES ALGORITHM,

Gatpopopndpopbanadan,

*FIND(2XS,#ANS)
-GIVEN(#GS) -GETEQNS(®ES,#XS,2GS.NIL)
=TRACE(EQUATIONS-EXTRACTED-#ES)
-CONVERT(#ES,#ES1) -TRACE(CONVERTED-TO0-2ES1)
-SIMPLIFY(#£S1,#ES2) -TRACE(SIMPLIEIED-TO-#ES2)

~SCONV ( 8 X8 $XS51) —=WHORDSINLaXSL, 8XS2)



-.‘4. -
-TRACE (UNKNOWNS -ARE -aXS3) !
~SIMSOLVE(=ES1, sXSL,®ANS) -TRACE(ANSHER-1S-#ANS),

+GETEQNS(TRUE,NIL,#2GS,#US) .

~UNION(&#X.,2#XS»#GS»2#YS) -SUBSET(#VS,*»YS)
~GETEQNS(®#ES,» #XS»#X .#GS,®#U.=2US) .

+GETEQNS(#E&#ES, #X,2XS, 2GS, «US)

-MAKEEQN(®#E, #U,#US) -WORDSIN(®E,aVS) -MEMBER(®X,#VS)
~UNION(&X,2#XS,8GS,2YS) -SUBTRACT(®VS,aYS,#2S)
-CONCAT(6XS-'E;-GNS) ~GETEQNS(eES,»#WS,aX.2GS,aU.#US),

+UNUSED (#*NAME,®#SIT,aUS) -MEMBER(®*NAME.#SIT,aUS) -/ -FAIL.

+UNUSED(CONSTACCEL .#N1,#SIT,#US) -MEMBER((CONSTACCEL .#N2),#S]IT»=US)
-MEMBER((CONSTACCEL.®#N3),=#SIT,#US) -DIFF(#N2,#N3) -/ -FAIL.

+UNUSED (#NAME, =S1T,#US).

#THE EQUATIONS.

PR IRBHROT R

+MAKEEQN(®#T=8SUM, TIMESUM.#p, #US) -DURATION(=P,#=T)
~UNUSED (TIMESUM, 2P, #US) =SEGMENT(®P,#PS)
-SUMDURS (#PS, #SUM) . _—— ¥P ko
+MAKEEQN(#D=5SUM,DISTSUM. #F78US) ~SEGMENT(#P,#PL)
~UNUSED(DISTSUM, P, 2US) -DISTANCE(20BJ,=D.,®P) _
~SUMDIST (#0BJsaPLs»#SUM) ~E P L

+MAKEEQON(2v=2U+aA.»T, (CONSTACCEL .1) /&FTME, 8US) =PERIOD(&#TIME)
“UNUSED (CONSTACCEL .1, #TIME, sUS) ~ACCEL(40BJ,®A,aTIME)
-ISVINVAR(#A) =-DIFF(#A,ZEROQ)
-DURATION(®#TIME,&T) =INITVEL(#0BJ,2U»#TIME)
~FINVEL (#0BJ,#V,#TIME) .

& TiC . v obl
2:&% P 50 :
+MAKEEQN(&D=#U.aT+ LA, #T:2, (CONSTACCEL «2) . *TIME, #US)
-PERTOD(#TIME) ~UNUSED(CONSTACCEL .2, *THHE, #US)

~ACCEL(20BJ,®A,aTIME) -ISVINVAR(2A)
-DIFF (%A, ZERD) =-DURATION(=TIME,sT)
~INITVEL(®#0BJ,#U»#T IME) -DISTANCE(20BJ, sD,#TIME) .

’HAKEEQN(OV.'T=-SuCONSTV§L3!¥¢ﬂ€'GUS) =PERIOD (#TIME)

~UNUSED(CONSTVEL »#*HE,#US) -VEL (#0BJ,aV,®#TIME)
-ISVINVAR(=V) -DGRATIO&(GTIME-OT) -=DISTANCE (#0BJ»#S,2TIME) .

+SUMDURS(NIL»2) .
+SUMDURS (&p, 8PS, #T+#SUM) =DURATION(#P,=T) -/ ~SUMDURS (#PS, #SUM) .

- ~
o 2.
v D A

sec

+GETEQNS (®ER®ES, 8X.aXS, #GS, #US) A4 ean&) .

~MAKEEQN(®E,®U),#US) ~WORDSIN(®E,®VS) =-MEMBER(®X,®VS) — LHERSICE ( '
‘wﬁ.( Q-*QL!*HTHL\
ELSUPE. R ,¥ QL)

e

NiL 5 NIL) :
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«SUMDIST(®0BJ-NIL»0) .
+SUMDIST(80BJ, 5P .aPL,8D+8SUM) ~DISTANCE (0B, #D,
=/ -SUMDIST (#0BJ,#PL,#SUM) . i

#INITVEL(®0BJ»2U,oTIME) =INITIAL(®TIME,2BEGIN) -VEL(20BJ,*®U,«BEGIN).

+FINVEL(20BJ»#V,#TIME) -FINAL(=TIME,®#END) -VEL(®0BJ,®V,®*END).

+ISVINVAR(ZERD) -/.

+ISVINVAR(=Q) -[SVECT(#Q) -MEASURE(#Q,®M) -1SINVAR(=M)
-DIRECTION(=Q,=2A1,2A2) -ISINVAR(®A1) -ISINVAR(®A2) -/,

+ISSINVAR(ZERO) =-/.

+1SSINVAR(2Q) =-1SSCAL(®#Q) -MEASURE(#Q,®aM) =-ISINVAR(&M) =/,
+ISINVAR(aV) -CONST(=vV) -/,

+ISINVAR(®V) =-ISNUM(=V) =/,

+ISINVAR(®Y) =-1SSYM(=V) =/ -FAIL.

+ISINVAR(®V) -UNIV(#V,sS.#ARGS) =/ <~LISINVAR(®ARGS).
+*LISINVAR(NIL) -/,

+LISINVAR(#y,.=2VL) =-]ISINVAR(=V) =LISINVAR(aVL) =~/.

+1SVCONST(ZERO) -/.

+1SVCONST(=@) -ISVECT(#Q) -MEASURE(#Q,#M) -ISCONST(#M)
-~DIRECTION(#2Q,®Al,#A2) -ISCONST(#A1) -ISCONST(=A2).

+ISSCONST(#Q) -ISSCAL(#Q) =~MEASURE(eQ,#M) -ISCONST(&M).
+ISCONST(#V) ~-ISNUM(aV) =/.

+1SCONST(ay) =UNIV(2V,#S.NIL) -/ =-FAIL.

+1SCONST(®8V) =UNIV(8V,2S.#ARGS) -/ ~LISCONST(#ARGS).
+LISCONST(NIL).

+LISCONST(2V.8yL) -ISCONST(#V) =/ ~LISCONST(#VL).

+ISVECT(#Q) -DIRECTION(=Q,#Al,8A2),
+1SSCAL(®Q) =DIRECTION(=Q,#Al,eA2) -/ -FAIL.

+1SSCAL(#Q) =MEASURE (=Q,%M).



#UNIT CONVERSION,

stocoocoondasabne

+CONVERT(®ES,®#ES1) -STANDSYS(®#SYS) -ECONV(#ES,«ES1).
+SCONVINIL,NIL).

+SCONV(®E.#ES,®E1.4ES1) ~ECONV(®E,aE1) -SCONV(®ES,+ES1).
+ECONV(TRUE, TRUE) -/.

+ECONV(®E,aE) =ISNUM(®E) =-/.

+ECONV(*E,8E1) -ISWORD(2E) -/ ~VCONV(*E,E1). : hee
+ECONV (®E, ®E1) -UNIV(®E,*S.sARGS) -SCONV(®ARGS,sARGS1) ~Veorvv (V , ¥H2 ) ¢-M(V, VZ4 ) . )
» - » . - o # CR-
~UNIV(®E1,#S.5ARGS1) . ' _ Rardocd ((Wfee, Wfmin) — messre (V5

+VCONV(aV,#M) -UNIT(=V,aU) -STANDARD(#U,®U) -/ -MEASURE(#V,aM). /MW[Z, F/M J*’P“ 2 ﬂ/ )
-

‘VCONV"V-°Hi3 ~UNIT(#V,®#U) -STANDARD(®#U,»U1) =-MEASURE(&V,s#M)
~MCONV(2M,=2U,aMl,eUl1) .S =S 1P ;’"t_i),“” w2

+STANDARD(=U,®#U1) ~-STANDSYS(2SYS) =-DIMENSIONS(sU,#D)
=STANDUNIT(=2D,2Ul,=2S5YS).

+DIMENSIONS (HRS,T) -/,

+DIMENSIONS(MINS,T) =/,

+*DIMENSIONS(SECS.T) =/,

+DIMENSIONS(MLS,L) =/.

+DIMENSIONS(YDS.L) =/.

+DIMENSIONS(FT,L) =/.

+DIMENSIONSCINS.,L) -/.

+DIMENSIONS (#U, 2U) -1SCONST(aU) =/,

+DIMENSIONS(#U,=D) =UNIV(eU,#S,#ARGS)
-LDIMENSIONS(#ARGS, sDARGS) =-UNIV(#D,#S,.«DARGS).

+LDIMENSIONS(NIL,NIL).

+LDIMENSIONS(#U.2UL,#D.#DL) -DIMENSIONS(#U,=D)
~LDIMENSIONSC#UL»#DL) .



*+MCONV(eM,2U,2C.8M,2Ul) =-FACTOR(®C,#U1,#U),
+INA(6@,MINS,)HRS) .

+INA(6B,SECS,HINS),

+INA(1760,YDS,MLS),

+«INA(3,FT,YDS).

+INA(12,INS,FT).

+FACTOR(1,2U,®U) =ISUNIT(®U) =/,

*FACTOR(#U,=U,au) -ISCONST(aU) -/, =FOR SQUARES ETC.
+FACTOR(®C,8U1,2U) -INA(2C,sULl,=2U) -/,
+FACTOR(#C,aUl,eU) =COMP(eU1)

-UNIV(#U1,2S.2ARGS1) =-UNIV(=U,#S,=2ARGS)
-SFACTOR(®#CS»®#ARGS1,#ARGS) -UNIy(=C,®S,aCS) -/,

s =

‘FACTOR('UIH’U) -BEFORE(#U,#U1) ~FACTOR(=C,sU,2Ul) -/,

+FACTOR(#C1,2C2,=2U2,2U) ~INA(#C1,2Ul,=U)
-FACTOR(#C2,2U2,eU1) =/.

+SFACTOR(NIL NIL NIL) -/,

+SFACTOR(#C.#CS,=2U1,8US1,#U.2US) ~FACTOR(#C, 2U1,aU)
~SFACTOR(®#CS,»®US1,2US).

*BEFORE(®#U,#U1) -DIMENSIONS(#U,=2D) -POSN(#D,®U,#P)
-POSN(®p,#U1,2P1) -INF(=P,sPl) -/.

+POSN(T,SECS,1).
+POSN(T,MINS,2) .
+POSN(T,HRS,3).
+POSN(L,INS,1).
+POSN(L,FT,2).
+POSN(L,»YDS,3).
+POSN(L,MLS,4).

+ISUNIT(2U) -POSN(#D,=U,#N).

& VARIABLES IN.

tRosvonoBOOnORD ¥

YonV (



+WORDSIN(®E,NIL) =ISCONST(eE) =/.

+WORDSIN(®E,NIL) -ISVCONST(=®E) -/.

+WORDSIN(®E,NIL) =ISSCONST(®=E) =/,

+WORDSIN(®#E,#E.NIL) -ISWORD(®E) -/,

+WORDSIN(®E,#VS) -UNIV(

+SWORDSIN(NIL,NIL),

¢E,aS.2ARGS) -SWORDSIN(=2ARGS,#VS).

+SWORDSIN(#ARG.#ARGS »=VS)

-WORDSIN(#ARG,=V1)

+]SSYM(®E) =UNIV(eE,=S,

-SWORDSIN(=#ARGS,=V2) -UNION(#V1,®2V2,sVS),
NIL).

+COMP(®E) -UNIV(®=E,eS.NIL) -/ -FAIL.

*COMP(®=E) ,

+ISNUM(®E) -ISINTEGER(=E).

+ISWORD(#E) ~UNIV(®E,»(eH.#T) NIL) -LETTRE(=H),

+ISINTEGER(&N) =~ISNATNUM(&aN).

+ISINTEGER(#N) -UNIV(eN, (~,NIL).#N1) -ISNATNUM(=N1),

+ISNATNUM(#N) —~UNIV (=N,

+SDIGITS(NIL) .

#DS.NIL) =SDIGITS(#DS).

+SDIGITS(#D,*DS) -CHIFFRE(=D) -SDIGITS(#DS),

+DIFF(eX,aX) -/ =FAIL.

+DIFF (8%, oY) .

2LISTS.

copnpn,
+CONCAT(NIL, #BL, #BL) .

+CONCAT(=A.»AL,#BL,#®CL)

®SETS.

sodange,

+SUBSET(NIL, #BS).

~CONCAT (#AL,#A,#BL,=CL) .,

+SUBSET(#A.#AS,#BS) -MEMBER(®A,#BS) -/ -SUBSET(#AS,#BS).



+SUBTRACT(NIL»=BS/NIL),

+SUBTRACT(®#A.=2AS,#BS,#CS) =-MEMBER(2A»®BS) =/ -SUBTRACT(®#AS,sBS,#CS).

+SUBTRACT(2A.#AS,»eBS»#A,#CS) =SUBTRACT(2AS,aBS,sCS),

+UNION(NIL,*YS, aYS) .
+UNION (=X, aXS,aYS,s2S)
*UNION (#X+2XSseYS) #ZS)

+MEMBER(&X,2X.2YS),

-MEMBER (2X,»YS) -/ -UNION(#XS,2YS,22S),

~UNTON(#XS:»#X.2YS,#2S).

+MEMBER(#X,eY.2YS) =-MEMBER(aX,aYS),

*FIN.
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