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44 44 000000 000000 44 44 000000 5555555555 44 44 000000 000000 44 44 000000 5555555555 44 44 00 00 00 00 44 44 00 00 55 44 44 00 00 00 00 44 44 00 00 55 44 44 00 0000 00 0000 44 44 00 0000 555555 
44 44 00 0000 00 0000 44 44 00 0000 555555 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 
4444444444 00 00 00 00 00 00 4444444444 00 00 00 55 

44 0000 00 0000 00 44 0000 00 55 44 0000 00 0000 00 44 0000 00 55 
44 00 00 00 00 , , ' , 44 00 00 55 55 
44 00 00 00 00 , , , , 44 00 00 55 55 
44 000000 000000 , , 44 000000 555555 
44 000000 000000 , , 44 00111000 555555 

8988 u u N N DODD y y AAA 
B B u u N N D D y y A A 
B B u u NN N D D y y A A 
BBBB u u N N N D ·o y A A 
B B u u N NN D D y AAAAA 
B B u u N N D D y A A 
BBBB uuuuu N N DODD y A A 

LPTSPL VERSION 6<344) RUNNING ON LPT500 
•START• USER BUNDY A [400,405] JOB MECHl SEQ, 3381 DATE 19-NOV-~5 17:14158 MONITOR NETMON 5,078 V3 (AUG 12 T •START• 

REQUEST CREATED: 19-NOV-75 17:16:10 
FILE: DSKA1:HECH1[400,405J CREATED: 19-NOV-75 16:49:00 <155> PRINTED: 19-NOV-75 17:15106 
QUEUE SWITCHES: /PRINT:ARROW /FILE:ASCII /COPIES:1 /SPACING:1 /LIMIT:36 /FORMS:NQRMAL 
FILE WILL BE RENAMED TO <055> PROTECTION 
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•••••••••••••••••••••••••• 
• HECH1, 
0 PROLOG MECHANICS PROGRAM, 
•ALAN BUNDY JULY 1975, 
•••••••••••••••••••••••••• 

•OPERATIONS. 

••••••• .. •••· 

+-<GD,9>, 

+:(OG,8>, 

+#(DG,1>, 

+&<DG,2>, 

+=<DG,3>. 

++(GD,4l, 

+%<GD,5l, 

+,<DG,6l, 

+/(OG,7>. 

•TRACE, 
oooooo•, 

+TRACE <•Xl . 

•UNARY MINUS, 

•EXPONENTIATION, 

•OR, 

•EQUALS • 

•BINARY MINUS . 

•MULTIPLICATION OR CONS, 

•DIVISION, 

+PROOF -PFLAG -/ -ETAT(oP) -SDRTER<•Pl -LIGNE, 

+PROOF, 

• MARPLES ALGORITHM. 
•••••••••••••••••••• 

+FJND(•XS,•ANSl 
-G!VEN<•GS> -GETEONS<0 ES,•XS, 0 GS,NIL> 
-rRACE(EOUATIONs-EXTRACTEO-•ES) 
-cONVERT<•ES,oES1> -TRACE(CONVERTED-TO-oES1l 
-siMPLIFYl•ES1,oES2> -TRACECSIMPLlflED-TO-•ES2> 
-SCONV ( •XS....;.X,Sl) n'+&fl-05 I tj( •XSJ.,..A.XS2) 
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\ 
·-

-TR ACE ( UNKNOWNS-AR~-• xsJ > I 
-SIMSOLVEl0 ES1,•XSl,oANSl -TRACEIANSWER-1S-•ANSl, 

+GETECNS(TRUE,NIL,•GS,oUS), 

+GETEQNSC•E&•ES,•X.•XS,oGS,•US> 
-HAKEEQN(0 E, 0 U, 0 US> -WORDSIN(•E,•VSl -MEHBER<•X,•VSl 
-UNIONC•X,oXS,oGS,•YSl -SUBSET<•VS,•YS) 
-GETEQNS<•ES••XS••X.•GS,•U.oUSl . 

+GETEQNS<•E&•ES,•X,oXS,oGS,oUSl 
-MAKEEQN(•E,oU,•US> -WOROSJN<•E,•VSl -MEHBER(•X,•VS> 
-UNION<•X,oXS,oGS,•YSl -SUBTRACT<•VS••YS••~S) 
-CONCAT<•XS,•!i••WSl -GETEQNS(oES,oWS,oX,•GS,oU,•USl, 

+UNUSED<•NAME,0 S!T,oUSl -MEMBER<•NAME,•SJT,oUSl -/ -rAIL, 

+UNUSED<CONSTACCEL,•N1,•SIT,•US> -MEMBER<CCONSTACCEL,•N2l,oSJT••USl 
-MEMBER((CONSTACCEL,•N3) .•SIT,•US) -otrr<•N2,•N3) -/ -rAtL, 

+UNUSED<•NAME,•SIT,oUSl, 

•THE ECUAT IONS. 
•••••••••••••••• 

+MAKEEQNC•T=•SUM,TIMESUM,op,•US> -DURAT!ON(op,oT> 
-UNUSEDCTIMESUM,0 P, 0 US> -sEGMENT<•P,•PSl 
-SUMDURS C •PS, •SUM l. -'ff1': ,to~1"' 

• ----

X 

+HAKEEQN C •o=•SUM, D )ST M,"1i"foUSl -SEGMENT(oP,•PLl 
-UNUSEOCDISTSUH,-" ,oUSl -DJSTANCEC•OBJ,oO,•Pl - __ 
-SUMOISTC•oBJ,oPL•"SUM), _ -::,. -\.': •l-lf. -\'!),.. I 

•MAKEEON ( •V=•U+oA. • T, ( CONS!.A-CCEL .1 l .~t •US l -PER I OD (•TI ME l 
-UNUSED<CONSTACCEL,1,•J...lJ!IE,oUSl -ACCELCoOBJ,oA,oT!MEl 
-ISV)NVARC•Al -01rrcoA,lERO) 
-OURATJONC•TIME,•Tl -INITVEL(•OBJ,•U••TJMEl 
-rJNVELC•OBJ, 0 V, 0 TJMEl, 1 -

n ·'l ,,/4,it--,r ..... 0
1
,1 

tA.•~· ,,,.. v-
•MAKEECN C •D=•U. oT+tII;;). •A. •T: 2, C CONSTACCEL ,g_,',·o-r,f,lifE, •US l 

-PERlOD<•TIMEl -UNUSEO<CONSTACCEL,2,•~••US> • 
-ACCELC•OBJ,•A,•TIMEl -ISVJNVAR<•Al 
-01rr<•A,lEROl -OURATION<•TIME,oTl 
-[NJTVEL<•OBJ,•U••T!MEl -DJSTANCE<•OBJ,oD,•TIMEl, 

•MAKEECN ( •V. •T= •S, CONST VE -" ~, •u'S-,-PER I OD (•TIME l 
-UNUSED<CONSTVEL,"""""'E,•USl -VEL<•OBJ,oV, 0 TIME> 
-JSVINVAR<•Vl -OURATIONC•TIME,•Tl -DISTANCE<•OBJ,oS,•TIMEl, 

+SUMDURS<NIL,0l. 

•SUMDURS(•P.•PS,oT ♦ -SUMl -OURATJON<•P,oT) -/ -SUMOURS(•PS
0

,•SUHl, 

\ 

I 
I 

vr 1- • ( f. •r of, i ) J ·I' U S ) 

U,1 IA.Sc..,{ ( 4v ·,"VfL , i ,.,. di) '¥ U'S.) 

e) . - JJ~d....o, ("" f;, -1- ,) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

+SUMDIST<•OBJ,NIL•~>. 

+SUMD!ST(•OBJ, 0 P, 0 PL,•O••SUHl -DISTANCE<•OBJ,•D,•Pl 
-/ -SUHDISTC•OBJ,•PL,•SUH) . 

+!NITVEL<•OBJ, 0 U, 0 TIHE) -INITIAL<•TIHE,•BEG!Nl -VEL<•OBJ,•U,•BEGIN), 

+ISVINVAR(iERO> -/, 

•!SVINVAR(•Ql -ISVECTC•Ql -HEASURE(•Q••H> -ISINVAR<•M) 
-DIRECTION<0 0,•A1,oA2> -ISINVAR<•A1l -!SINVAR(•A2) -/, 

+lSSINVAR<iERO> -/, 

+ISSINVAR(oQ) -!SSCAL<•O> -HEASURE(•Q••Hl -ISINVAR<•Ml -/, 
+IS!NVAR(•V) -coNST(•V) -/, 

+ISINVAR(•Vl -ISNUHC•Vl -/, 

•!SINVAR<•Vl -ISSYH(•V> -/ -FAIL• 

+ISINVAR(•V> -UN!VC•V,oS,•ARGSl -/ -LIS!NVARC•ARGSl, 

•LISINVARCNIL> -/, 

+LIS!NVAR<•V,•VL> -IS!NVARC•V> -LISJNVAR<•VLl -/, 

+ISVCONSTCiERO> -/, 

+ISVCONST<•a> -ISVECT(oQ) -HEASURE(oQ,oM) -ISCONST<•H> 
-DIRECTION<•Q,oA1,•A2) -ISCONST(•All -ISCONST(•A2), 

+ISSCONST<•a> -ISSCALC•Ql -HEASURE(oQ, 0 Ml -!SCONST<•Ml, 

+ISCONSTC•V> -ISNUM<•Vl -/, 

•!SCONST(•Vl -UNIV(oV,oS,N!Ll -/ -FAIL, 

+ISCONST<•V> -UNIV(oV,oS,•ARGS) -/ -LISCONSTC•ARGSl, 

+LJSCONST<NILl, 

•LISCONST(oV,•VLl -ISCONST<•Vl -/ -LISCONST(•VLl, 

•ISVECT<•O> -DIRECTIONC•O,oA1,oA2), 

+ISSCAL<•Ql -DIRECTION<•O,oA1,oA2l -/ -FAIL, 
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• 
• 

•UNIT CONVERSION, 
••••••••••••••••• 

+CONVERT<•ES,*ESll -STANOSYS<•SYSl -ECONV<•ES,•ESll, 

+SCONV<NIL,Nlll, 

+ECONV(TRUE,TRUEl -/, 

+ECONV<•E••El -ISNUH<•El -/. 

•ECONV<•E,•Ell -ISWORD<•El -/ -VCONV(•E,•E1l, 

•ECONVC•E,•Ell -UNIV<•E,•S.•ARGSl -SCONV<•ARGS,•ARGSl> 
-UNIV<•E1,•S••ARGS1l, 

+VCONVC•V,•H> -UNIT<•V,oUl -STANDARD<•U,•Ul -/ -HEASURE<•V,oH), ,, 
+VCONV<•V,•H{l -UNIT<•V,•Ul -STANOARD<•U••U1> -HEASURE<0 V,•Hl 

-HCONV(oH,0 U,•H1,•Ul),< c..::_.51>-'/P!...1P'/(-i1-J1, ,t}-f:J.)J 

+STANOARO(oU,•Ull -STANDSYS<•SYSl -DlHENSIONS(oU,•Ol 
-sTANDUNIT<•D,oul,•SYSl, 

+OIHENSIONS<HRS,Tl -/, 

+OIMENSIONS<HINS,Tl -/, 

+OIMENSIONS<SEcS,Tl -/, 

+DIHENSIONSCHLS,Ll -/. 

+OIHENSIONS<YDS,Ll -/, 

+OIMENSIONS<~T,Ll -/, 

+DIMENSIONS< INS,L> -/, 

+DIHENSIONS<•U,•Ul -ISCONST<•Ul -/, 

+OIHENSIONS<•U,oDl -UNIV(•U,oS,oARGSl 
-LDIMENSlONS<•ARGS,•DARGSl -UNIV<•D, 0 S.•OARGS). 

•LDIHENS!ONS<NIL,N!Ll, 

+LDlMENSIONS<•u.•UL,•D.•DLl -DIHENSIONS<•U,•Dl 
-LDIMENSlONS<•UL••DLl, 

- Vc..,f'J V ( y , -Y H2 ) - ~{VJ (¥!~) 
-~ ( ~/>«.' /1--/~) - ~(¥✓ z) 
A1u,,,,,./ ( 2 , f /:);<.,(. 1 -+'11 I , f1, /.-, ) 
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+!NA(60,H!Ns,HRS>, 

+INA(60,SECS,HINS>, 

+JNA(1760,YOS,HLS>. 

+INA(3,FT,YDS>. 

+!NA(12,INS,FT>. 

+FACTQRC1,oU,•U> -ISUNIT<•Ul -/. 

•FACTOR(oU,oU,•ul -JSCQNSTCoU) -/, •FOR SQUARES ETC, 

+FACTORC•C1.•C2, 0 U2,•U> -INA<•C1,•U1,•Ul 
-FACTOR(oC2,oU2,oU1> -/. 

+SFACTOR<NIL,NIL,NILl -/, 

+SFACTOR<•c.•CS,0U1.•Us1,•u.0US) -FAClOR<•c,•U1,•U) 
-SFACTOR(•CS,•US1,•USl, 

•BEFOREC•U,oU1l -DIHENSIONSC•U,•Dl -POSNC•o,•U,op) 
-POSN<•O,•U1,•P1l -INF<oP,oP1l -/. 

+POSNCT,SECS,1>. 

+POSN(T,HINS,2l. 

+POSN(T,HRS,3l, 

+P OS N ( L, INS, 1l . 

+POSNCL,FT,2>, 

+POSNCL,YDS,3> . 

+POSN(L,HLS,4). 

+ISUNIT(•Ul -POSN<o0, 0 U, 0 Nl, 

• VARIABLES IN . 
••••••••••••••• 

-1. 

r 0/2 I , 
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+WORDSIN<•E,NILl -ISCONST<•El -/, 

+WOROSIN<•E,Nlll -[SVCONST<•El -/, 

+WOROS!N(•[,Nlll -,ssCONST(•El -/, 

+WQRDSINl•E,•E.N!Ll -ISWORD<•El -/, 

+SWORDSININIL,N!Ll, 

+SWOROSIN<•ARG.•ARGS,•VSl 
-WOROSINl•ARG,•Vll -SWORDSINC•ARGS,•V2l -UN!ONC•V1,•V2,oVSl, 

•!SSYH<•El -UN!VC•E,•S.NILl. 

•COMPC•El -UNIV<•E,oS,N!Ll -/ -FAIL. 

+ISNUH<•El -1S!NTEGER<•El. 

•!SWORD<•El -UNJV<•E•<•H••T>,NIL) -LETTREC•H>. 

+iSINTEGER<•Nl -ISNATNUMC•Nl, 

+ISINTEGER<•Nl -UN!V<•N,C-.NILl.•Nll -ISNATNUH(•Nll, 

+JSNATNUHC•N> -UNIVC•N,•DS.N!Ll -SDIGITS<•DSl, 

•SDIGITSCN!L). 

•SDIGITS<•o.•DS> -CHIFFRE<•D) -sDIGITS<•DS), 

+CONCAT<NIL,•BL,0 BL>. 

+CONCAT<•A.•AL,•BL,•CL> -CQNCAT<•AL,•A.•BL,•CL>, 

•SETS. 
000000, 

+SUBSET<NIL,•BS>, 

+SUBSET(•A.•AS,•BS> -MEMBER<•A,•8S) -/ -suesET(•AS, 0 8S). 
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+SUBTRACTCNIL,oBS,NILl, 

+SUBTRACT(oA,0 AS,oBS,oCSl -MEMBERCoA,•BS> -/ -SUBTRACTC•AS,oBS,oCS). 

+SUBTRACTCoA,oAS,oBS,oA,oCSl -SUBTRACT(oAS,oBS,•CSl, 

+UN!ONCNIL,oYS,oYS), 

+UN!ONC•X,•XS,oYS,o~Sl -MEHBERC•X,•YSl -/ -UNION<•XS,oYS,ocSl, 

+UNIONC•X,oXS,•YS,ocSl -UN!ONC•XS,•X.•YS,•~Sl, 

+MEMBERCoX,oX,oYSl, • 

+HEMBERC•X,oY,oYSl -HEMBERCoX,•YSl, 

+FIN, 
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