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ss vv vv liW WW MMMM MMMM cc HH HH MMMl1 MM MM AA AA 
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"~ '" ' " U SV W OL D ~ 14 : 17 19 - APR•1977 <0 55> (964) 

/ oUS VW• / 
l• tJ T I L IT ! ES FOR SVW PROLOGo/ 
l • BUND Y J AN 1 9 7 60 / 

/ *OPERA TOR nE CLA RA TI ONS o / 

1 -

·- 0P ( 300 , XF Y, 11 : 11 ) , 

: - 0P <41 0 , XF Y, " , 11 l 

: • 

/o UN ARY MINUS o / 

/*EXP ONENTI AT I ON •/ 

/•LI ST CONSo / 

/* B I NAR Y MI NU So / 

:- OP (7 00 , XFX , ")"l . /oG REA TER THAN* / 

: - 0P ( 70 0 , XF X1 ">= 11 l , /• GR EATE R THAN OR EQUAL TO• / 

:• OP ( 850 , XF Y, 11 & 11 ) , I* CO NJ UN CT I O N• I 

I .. OP ( 950 , XF Y , " #"l , /•DI SJUNCT IO N•/ 

/ O O 1 + , / 1 : ARE AL RE AD Y DE CL ARED •/ 

/ • TRAC I NG• / 

PR (,. MES l :. WR IT E< .. MES l , NEWLINE , 

PPR (TRUE >, 

PPR <,. E& .. EC l : - TRACE (., E , 2 ), PPR <,. EC l , 

TRACE c .. MES , .. N l : - TFL AG ( t- Ml , .. M< .. N , !, 

TR ACE ( .. MES, .. N) : - WR I TE(,.MES ) , NEWL I NE , 

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

• • TF LA G( 3 l , 

• 
• 
• 
• 

TLJ H (,. N l : - ASSE RTD (TFL AG ( .. N ll , 

I • CO NV EN TI ON S 0 , NO PR I NT I N G 
1, BARE MI N I MUM 
2 , NOR MAL PRO T OCOL <DEFA ULT> 
3 , GE NER AL OE GUGGI NG 

> 3 , SP EC I AL OE GU GG IN c o / 

• 
• 
• 
•-.J 
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I• 

l•S ET s 0 / 

MEMBER!t-X, .. X , .. YSl :-

MEMBER ( .. X, .. y, .. y5l :- MEMB ER!"X,,.Y S l, 

SU BSET CN IL,,.YSl , 

SU BS ET C .. X , ,. XS , ,-y 5 ) : e MEMBER ("X, ,.YSl, SUBSET (t-XS ,,-ys l, 

U~ I ON ( NI L, '"Y S, S) 

UN !O N ( .. .. YS, .. lS ) :- MEMBER< .. X, .. YSl, !, .. YS, .. eS). 

UN I ON ( .. x , .. XS , .. YS , .. x ... e s > : - UNION( ,-XS, .. vs, t-tSl, 

SU BTRAC TC N JL , .. YS,NIL) , 

SUB TRAC T( .. X , .. XS, .. YS, .. eS) ;- MEMB ERc .. x, .. vS), !, SUBTRACTc .. xs, .. 

SUBTR ACT( .. X, .. xS, .. yS, .. x , .. tSl ; ~ SUBTRACT(t-xS, .. yS,t-eSl, 

SET EQ C,. SET1 , .. SET2l : e SUBSET ("SET1l, SUBSETC,.SET2l, 

/o WO ROS A~D NUMBERSo / 

I NT EGE R C,- N l :- NATNU M(,- N), !, 

l ~ TEGER ( .. N l :- ,. N =,, ",",,-M, NAT NUM( .. M), 

NAT NUM( .. N l :- .. N =,, "M , N JL, 

B OUND( .. X l :- TH NO T(V AR C,. X)l, 
NONV AR <,. X l :- TH NOT <VAR (t- X )), 

i.lO RD (t- X l :- .. X :., (,-H , .. T) , N IL, LETTER< .. Hl. 

CO NC AT <,. Wl , .. W2 , ,. W3 l : - ,. Wl = " ,. LS 1, NI L • ,. W2 = ,. .. LS 2, NI L, 
APPE NO( .. L S1 , .. L s 2, .. L S3 ), .. w3 =, ... LS3, N JL , 

/ " Ml SC <> I 

/•IF THEN ELSE<>/ 
COND <,. p ,,-Q , .. R l :- .. p , 
CO•JD (,. P , ,- Q ,,- R ) : -

t- Q • 

I• PR ED I C AT E AP PL I C AT I ON• / 
APPLY( .. p ,,- AR GSll :-

,. p =, , .. 1 S ,,.ARGS2 , APPEND< ,.A RGS1,,.ARGS2 , ,- A RGS) , 
... 0 = , , .. l S , .. AR GS , ? , .. Q , 

l• X AN D Y AR E DIFFER EN T SY MB OL S<> / 
.. X l :- !, FAIL, 

D JF F (,. X , .. Yl 
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/• GE NERATES NEW SY MB OL O WIT H PREFI X PREF•/ 
:-

! , 

:- ! • 

/• cDND!T! DNA L GE NSYM•/ 
: -

!• FI ND ALL XS OBEYI NG P•/ 
FDU ND CNIL) , 

:-
AP PL Y( NI Ll, FOUND ( 
DE NY CF OU ND ( XL l ) , ASSERT ( FD UN DC .,X , XL l l , F A I L, 

: ~ 
ASS ERTCF OUND CNJU), !, 

l• FuNN Y CAL LS<>/ 

/•JUS T CALL•/ 
:-

/" GARBAGE CO LLECT CA LL•/ 
:-

GCc c :- RETRI EVE ( 

: - ), 

/• LIT ASSU MED FALSE SI NCE NQ T PROVA BLE•/ 
:- !, FAIL, 

TH ND T ( L I T l , 

FA IL, 

:- !, FAIL, / • NO N LOOP CA LL • / 

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

NL CC l : - L, • 

:- ! , /o CR EATI VE CA LL • / 
:- CC FLAGCDNl, 

CC•L AGCD~l. 

l •L CA LL ED REPEA TE DLY • / 
: - FAIL, 

AGA 1 NC : - PRC TH ATS- ALL- FOLKS), 

l • VUN Ny AS SER TS• / 

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

/•ASS ERTI ON REMOVAB LE ON BA CKUP•/ 
:-
:-

:- ASSER TChA SS l, 

/• PR I NT ASSERT AT BO TTO M• / 
:- ASSER TC( .. ASS> , 

CASS ER TC C L > : - , ! , /"CONDJTJ ONA L ASSE RT•/ 

CA SS ER TC C .. I > : PS SE RT CC l, ! , 

TRUE , 

\\\\\ 

/ <>PR I NT AS SER T•/ 
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%% XX ¾X TR ACT OLO @16 : 30 19-APR-1977 <0 55> (2477) 

/o XTRACT<>/ 
/<> MECHA NIC S EQUATIO N EXTRACTIO N ROUTI NES<>/ 
/<> GA THERED BY AL AN BUNDY 8/9/76<>/ 

/<> ABSE NT FRIE NDS<>/ 

cO NVER T( .. x, .. x). 
SI MPLIFY(., X, .. X>. 
S IMSDLVE C'" E, .. X, .. E), 

/<> MARPL ES T4M <>/ 

/<> BASI S CAs Eo/ 
GETEQN S( I.J IL, .. Gs , .. us ,TRUE, N!L), 

/• GET EOUATJ ONS WIT H NO INTE RM EDIATES<>/ 
GE TEQ NS( .. x ... xs ... Gs ... us , .. E& .. Es , .. x , .. xS l) 

:- MAKES LC .. X, .. SL), CHDos EE QN(--SL, .. .. us, oFF), 
TRACE< ED UATI ON- .. U-FO RMED ,6 l, 
WO RO SI NC'"E, .. VS), MEMB ERC'"X, .. VS), 
UN JON( .. X ,'" XS ,'" GS ,'"YS), SUB SET( .. VS, .. yS), 
TRACE ( .. E~S OLVES-F OR -'" X, 5 ), 
GE TE QN SC .. x S, .. x ... GS , .. U, .. u S, .. ES, .. x Sl l , 

/<> GE T EOUA TI ONS WITH I NTERME DI ATES<>/ 
GETE ON S< .. x ... xs, .. Gs, .. us , .. E& .. ES , .. X, .. XS 1) 

:- MAKES L( .. x ,• s L>, CHOoSEEQ N('"SL,'"E, .. u, .. us , oN >• 
TRAC ECE~UATI ON - .. U-F ORM ED, 6 >, 
~ORDS INC'" E, .. VS), M[ MB ERC'"X, .. VS >, 
UN ION ( .. x , .. XS , .. GS , .. ys ), SUBTRA CT( .. VS, .. ys, .. ,S), DI FF , .. ,s , NIL l, 
APP END( .. XS , .. ,S , .. WS >, 
TRACE ( '"E~SOLVES-FOR -'"X- BUT-I NTR ODUCES-'"r S, 5), 
GETE(JNS ( .. ws , .. x , .. Gs ... u ... us ... Es , .. xs1 l, 

/<> AS SU ME X IS EL! HI NABLE<>/ 
GE TE O'J SC o- X ... XS, .. GS , .. US , .. ES , .. X, o-X Sl l 

:- TRACE CI-A SSUME- .. x -1 s-EL JM It•IABLE ,2 ), 
GE TE0Ns c .. xs , .. x ... Gs , .. us , .. Es, .. xs 1>, 

PA SS ('" N, ,.5 , .. US) :- OLDEON ( .. [ ,'" N, .. 5 ), ? , FA IL, 

PA SS C .. N, .. S , .. US l :- UN USE D( .. N, .. S,,.US l, 

U'Jll SED < .. NAH> ,'" S IT, .. IJS ) :- MEMB ERC .. ~JAM E- .. SIT, .. US >, ?, FAIL, 

Ui USED (CO ~STAC CEL- .. N1, .. s 1T, .. US ) :- MEMB ER( (CO NS TACCEL- .. N2)- .. S1T, .. US), 
HEM8 ER (( CnN STAcCE L- .. N3 )- .. S JT, .. US ), D!Fr( .. N2, .. N3), ?, FAIL, 

• 
• 
• 
• 
• 
• 
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:-
MEMBER < RES oL VE- I I R2 l , l, 
MEMB ER cRESOLVE -< .. .. USl, 
0 1r , c .. :, FAIL, 

UN US ED CR EL VE L, ,-p SE Tl TI ME , US l ; -
ME MB ER <REL VE L- C PS ET 2,- .. T IM El , US l, SET EQ ET 1, .. p SE T2 l, 

UNUSED ( RE LAC CEL, .. :-
MEMBER ( REL ACCEL-( .. 

: , •AIL, 

.. : -

CHOOS E EO N( -- c l, ,.E , .. u , .. US , : e 

CHOOSEECl N( ... u, .. us , .. SW ). 

MAKES L ,-SL) : - EONS LI ST TYPE< .. x 
SUBL ISTI TES T ('" XTYP E> l, 

FA IL, 

TE ST TY PE l :- RE LATES ( ., EON, TYPE Sl , MEMBER( 

.. :- .. s l, 

ASSER T DC CC FL AG C .. SW l l, 
.. .. US J, 

/ • THE !ClUA T! ONSo/ 

EONSU ST ( ( RE" SO LV E, STRACCEL , REL VEL, RELA CCEL, 
TI HESU H, OI STSU M,( CONS TACC EL-1l,C CO NS TACCEL- 2 l,C ON STVEL, 
( CO NS VENERG Y- 1 J,( CO NSVE NERG Y• 2J, AVE RVELJl, 

R Et ATES CR ESOL VE ,( FOR CE, AC CE L, MASS ]l : -
RE LATES CSTAACCEL ,[ ACCE LJl : - : , 
RELATES <RELVE L,C VE LJ> :- :, 
RE LA TES C RE LA CC EL , [ AC CE L] ) : - : , 
RE LA TE SC Tl HE SUM , CD U< AT ID NJ l ; .. ! , 
RELA TES I DI STSU M,( OJSTANCE JJ : . ! , 
flEL ,~ TES < C0NS TAcCELP1 ,[ACCE L, VE L, DURA Tl ON ]l : - : , 
RELA TES CCONSTACCE L- 2 , [ACCEL, DISTANCE ,V EL, OUR ATI ON ]l : - :, 
qEL ATES CCO NSTVE L, CVE L, OISTA~CE,DU RA TI ONJl :- :, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 

RELA TES CCO NS VENERGY-1, [VE L, D! STA NCE J) :-
RE LATE S CCONS VE NERG Y- 2 , CVEL, DI STANCE )) :-
RE LATE S C AVE RVEL, [VE L , D[ 5 TANC E, DURAT!O NJl 

:-
FJ XO [ R( .. Q! Rll, 
PASS CR ES OL VE , C AR T- @., DI Rl l , , 

.. D[ R2 ,.,PE R)), 

:-
.. 

PASS CS TR AC CE L, C .. T IM E) , US l, 

cC CACCE1 , 90 , !ME)), 

:-
PA RT IC LE C Pl ) , PA RT IC LE C P2 ) , 0 I FF C Pl , P2 ) , 

PASS cREL VEL, !HE , 

.. 
VEcA0D c .. .. 

;-
PART !CLE PART !CLE ), DI FF ), 
PART [ CLF ( .. p3 >, n l FF c .. P1, .. P3 >, DI FF , .. p3 ), PER I OD HE>, 

CC c REL AC CE L ( 2 , 3 , 23 , 2 3 , HE) > , 

:-

l, 

:-
, 

I SE Dtl C V = + (., Ao.. T) , C CO NS TA CCE L -1) - C P-
:-

PASS CCONSTAC CE L-1, 

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

:-
AC cE L( BJ ... o IR , .. Pl , PASS (CON ST AC CE L- 2, P- BJ l, Sl , 
IS Q I NV AR C , 

IS EQN C l, 
:-

IS EQ NC (1 /2 l•.,V :2•( 1/2) ( CO NSVE NERG Y-1) • C l 
: - P AR Tl CL E ( l , P ER IO D ( ,.p l , 
PASS CC ONSV ENERGY -1 , 
08 CC •10 TI ON C 0, ,.p AT H, .,5 TA RT , SI DE , Pl ) , 

:-

. 

), 

.. 
:-

.. , 

/O SY MB0 LS• t 

: . : , 

:- : , 

:• :, 

:- ,.E , 

SW OR OS IN C N IL , N IL ) , 

:-

! SOr.O NSTC tERO l :- !, 

!SOCONST ; - 11 EASURE C IS CONST( 

!SCO ~ST( ,.V J : • : , 

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



• • 
• • 

IS CONST( .. v) :- CONST ( .. V>, • • ! SC ONST( .. V) :~ .. v :,. .. S,N!L , , FAIL, 

• 
• •. , 

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

:- ,.V =,, .. :, LISCONST(+-ARGS), 

LI SCONST CN IL), 

LI SCONST('"V,+-VL> :- JSC ONST<,.VJ, 

JSSY M(,- EJ :- :,,,-S, N1L , 

:- +-E :,, .. S,NIL, :, FAIL, 

El, 

! SNU"1 (+- E) :- INTEGE R(.,El, 

I" INFE RE'JCE"/ 

: • F! NDALL(GJVEN,"GLl, 

GI VE N<c >, 

SOUGH TS( .. SL> : - Fl NDA LL( SOUGHT , .. SL), 

SU MD URS < '-J I L, 0 ), 

LISCONS T('"VL), 

:- CC(OU RAT!ON(+-P,+-T)), :, SUMDURS(+-PS,+-SUM), 

:-
:, .. SUM ), 

:- :, 
COS F ACT( .. o !R1, .. D !R2 , COS( ,-A NS)) : -

I S .. DJR1- ,. 0IR 2, ! , 

:-
FORCE ( .. 
c os FA CT ( .. 

ASSERT <F OR CESUM C )+ AR)), FA IL, 

SUMFORC ES < .. :-
FORC ES UM ( .. FO RC rs UM ) ' DE N y ( FORCES UM ( .. FORCES UM ) ) ' 
ASSERT(FORCESU MCJ )>, 

• 
• 
• 
• 
• 
• 
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F' ORCESUH( 0 l, 

:-
CC Cl "J I 

:-
CC ( F' I "I AL (., P, l l , CC ( V EL , R, l l , 

!S OI NVAR ( 2 ERO ) : ~ !' 

:-

IS INVA.R ( l :- I NVAR (t,V), ! , 

:-

! S I NVA R( o.V l : ~ !, F'AIL, 

:• 

LI S I NVA R( N!L) :-

' I • I 

:- !, 

:- !, 
F'! XD I R (27 0 ), 
F'I XDI R ( 0 ), 

:-

;-
!, 

AC CE L ( ,.p ART, DIR, T I M E) : - NL CC RE LA CC EL RT, EAR TH , TI ME l l , 

:-

;•GRAVITATI ON AL FORCE•; 
:-

/•TENS I ON ' I N STRI ' lr, •/ 
F'D RC E< .,T ! ME) :-

PART !CLE l, 

CC <T ENS I ON R, T, ME l l , 

:- STRI NG( .. STR ), 

:• 

I NI TI ~L C P , ) . 

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

!, 

: -

:-

!, 

:-

NL C( !, 

ll :-
CO NC AV !TY( .. P ATH, S TL! NEJ, 

DROP C TH , AR T, l : -

SU MD RO PS < N IL , AR T, 0 l , 

:-
! , 

SUMDRO PS NI SH 

: -
P ROBTY PE CROLL ER - COA STE R l , · 

VEL C l :-
! NIT t ALC ,- MO Ml, !, 

:-

TI ME C T l : - PE R I OD C,. T) , 

:-

"1 EAS UR E <i! E R0 , 0 l : -

~E AS UR ECG, 32 ) :-

CC ME AS , .. Ml : - ASSE RT DC CC FL AG ( ONl l, CCC ME AS URE( l, 

UN I T( 2ER o , .. u l :-

U ~ I T CG , FT / c:; F.: CS : 2 l 

:-

:-

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• • 
• • , S J :-

• :- • 
:-• • 

• 
• 
• 

1)UA NT! Ty Ho <LI( T: 2 )), V) !, 

: ~ JSA(+- 0 ,TE NSJ ON ), !, 

:~ !, 

)UA IH !T y ( .. Q, Mo(LIT(T:2ll,Vl ;-

• 
• 
• QUAN TJ TY( .. Q,LIT, Vl :- ! , 

:-• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 

OU AN TI Ty , .. a , LIT: 2 , Vl : - IS A( .. g , REL AC CELl, 

:e • 
:- • 

:- NA ME 

NA ME ( MAS S , Ml, 

'IMIE CD I S TANCE,Ll, 

N AME ( QIJR AT I ON , Tl, 

NAME <VE L,LIT>, 

NA t1 E CA CC EL , LI ( T: 2 l l , 

NAME ( FO R CE , M"( LI CT: 2 1 l I, 

I S VE CT C Q l : - QUAN Tl TY ( .. Q, • V l , 

• 
• 
• 
• 
• 
• 

J S SC AL< .. Ql : ~ 1iJP. • 

• • 
• 
• 
• 
• 

l o D[ CL ARAT! ONS<> / 

:- =, , 
! , 

HE S S < AR GS l, ASS ERT ( 

DE CL AR EC HE CK S ( RG S l : -

• 
• 
• 
• 
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• 
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MESSC .. PROP , [ .. Q)l :-
MAKE ( .. PROP , .. Ql , 
TRACE cLE T- .. a 9 BE -A- .. PROP,2). 

MESSC .. PR OP,[ .. OBJ,'"0)) :-
MA KE ( .. PR OP , .. Q l , 
TRACE(LET- .. a - BE- THE-•PROP-oF-o.oBJ,2), 

MESSC .. PROP , [ +-OBJ , .. Q, .. TJ MEJ l :w 
MA KE ( .. PR OP , .. Q l , 
TRACE ( LE T ... Q• BE -THE- .. PROP .OF-.. OBJ- IN • .. TJME,2), 

.. OBJ, .. O, .. DIR, .. TI MEJl :-
MAK E(o.P ROP , .. Ql, HAKE(D! RECTION, .. DIRl, 
TRAC E( LET . .. O-BE-THE- .. PROP .. oF~ .. os~. 2), 
TRACE( IN-D !RECTI R-A ND-Tl ME-.. TI ME ,2), 

MESS( .. PRO P,[ .. .. Q, .. DIR , +-TI MEJ) : -
MA KE ( .. PR OP,+- 0 ), MAKE (DI RECTIO N,+- DIR) , 
TRACE CLET •+- O• BE - THE- .. 

MAKE ( .. PR OP , .. Q ) : GENSyM ('"PROP , .. Ql, ! , ASSERT( ISAC .. Q l l, 

M.&. KE ( .. PROP , .. Q), 

\\\\ \ 

• 
• 
• 
• 
• 
• 
• 
• 
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"XX¾XHOT ION OLD @16: 55 19PA PR-1977 ( 0 55> (1754) 

t • MO Tl ON I NF ER Er~ CE RULES., / 
l•4LAN BUN DY 29/12/76<>/ 

/ • GE NERA L QUE STI ON ANSW ERI NG ROU TI NE<>/ 
:-

F rNDALL( PROV I SO,• cON DLIST), 

/• MAK I NG CONO lrI ONS0 / 

/ 0 SEE IF IT S TRU E<>/ 
:- •L,:, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• • /• SEE IF ITS FALSE<>/ 
l :- NOTl•U, !, FAIL, • • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

/• OTHERW ISE NOTE 1T FOR LAT ER~/ 
:-

/o NE GA TI 0/\J o/ 
NO T< X>Yl : - Y>= X, 
NO T C X) = Yl : - Y > )( , 

l• -1 0 TI ON CHEC Ko/ 
:-

CU E( TI '1ESYS I N• 

TR ACE C O'J SI OE - D UR ING- , 7 ) , 
MOT I ON 1 C S l PER l , 
CU EC MO TSYS ART, JOE, ll, 

l• GEt~ ERA L MO TI ON ON PATH<>/ /•LET S TH ROUGH TOO HANY POS IBILIT!ES<>/ 
'10 Tl O'J 1 C ,.p AR T, ,.p AT H, .,5 TA RT , PER l : 

l N IT I AL C .. p ER , 8 E G I N l , 
r.E TS TA RT FD C .. PA TH,'" ST ART, EG l N), 

NO T A 1<E OFF C 4R T, A RT , OE , l , 
NOFALL OFFC DE 

/ 0 BR EAK INTO SuBPATH5°/ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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:-

HU LT IM or l ON ( .. p ART' TH LI ST. ART I .. s IDE' .. p ER LI ST) I 

AR RANGEPAfl.H ! ST ) : -
PA RT IT ION( IS Tl, 

:-

ASSERT <P ART! TI 0'1 t.P ER LI ST)), 
TR ACE < VI DEO - !ST, 2l, 

/<> DEAL WIT H EACH SUB PATHo / 

:-
MOTi ON .. s [DE, 

MU LT l HO T l ON ( ,-P AR T, ,_p AT HL , tH SH , DE , PE RL l , 

/<> MAKE ON E PER [ ODD/ 
:-

: . 
vE L < .. PAR r. i!E RO ... o I R, EG 1N >, : , 

/" HEADED I N RI GH T DI REC T[ ONct / 
:-

.. STARTl, 

/• DOWN HIL L RUN ct/ 
NOS TOP PI NG AR T, :-

EIJD ( 
!, 

/ 0 MAKES JT TO THE TOP 0 ; 
:-

F J II VE LC ,..p ART, , ., DI R, ,-p ER l, CON O I TI ON (REAL( l) , 

/O B[ LOW PA TH<>/ 
: -

BELDW (,- Pa TH, .. ! , 

/O SLQPE ODF S No T DROP AWAYo/ 
.. PER) :-

/ 0 JNSU FF JCJENT VE L TO TAKE DFF o/ 
,-

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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CON O I TI ON C .. N> =i! ERO ) , 

/• SUPPOR rEOo/ 
NO FALL OFF I .. PAR T, .. PA TH, .. START, .. SI DE, .. PE R) ,-

ABoVE ( .. PATH, .. START, .. SI DE), 

/• VE RT ICAL FALLo/ 
~OF ALLOFF( .. PAR T, .. PA TH, .. STAR T, .. SID E, .. PERl ,-

SLOPE C .. P ATH, .. STAR Tl, CONCA VITY( .. PATH,STLI NE), 
I NCL I NE( .. PA TH, 27 0 , .. STA RTl, ? , 

/• ST I CKS ON •/ 
NO FAL LOFFC .. PAR T,,- PA TH, .. STA RT, .. SI DE, .. PERI ,-

CONCAV IT YC .. PAT H, R! GH T), 
NORM AL ('" PATH, .. DI R1), 
CC ( VE L('" PART ,-- v ,-- o ! R2 ,-- PER )), 
RAo l us .. or--c UR VATURE (-- PA TH, .. R), 
CONO ITI ON(('" V: 2 l oS I NC'" DI R1 l>=-- R• Gl, 

l • FREE FALL o/ 
NOF ALLOFF( .. PAR T, .. PA TH, .. START , .. S I OE , .. pE R) : -

CONCA VITY ( '" PA TH, .. cONCl, D1Frc--c0Nc ,RIGHT), 
ASSER T(F ALL S .. OFFc .. PAR T, .. PA TH, .. STAR T, .. S! DE, .. PERll, 

, FAIL, 

/•DES CR IBI NG PATHS• / 

/• PA TH WIT H MONOTON I C SLOPE• / 
MONOPA TH C .. PA TH) :- SLOPE( '"PA TH,L EFTI, 
MONO PA TH( .. PA THl l- SLOPE ( .. PATH , RIG HTl, 
MONO PA TH< .. pA THl : SLOPE( HOR ), 

1• P0 1NT1 AND Po ! NT2 ARE OPPOS ITE ENOS or PATH0 / 

.. POI NT1, .. PO I NT2 ) :-
END < .. p AT H, .. p O I r,T 1' .. E ND 1 l , OP PO SI TE ('" EN D1 , .. EN 02 ) , 
END( .. PA TH, .. PO ! NT2 , .. EN 0 2 l, 

/• UPPER S IDE OF PATH•/ 
AB OVE ( --PA TH, -- START .-- s I DE > :-

HONOPA TH END( .. PA TH, .. START, .. SI DEl, 

/•L OW ER SI DE OF PATH• / 
8EL0\.I C .. PATH , .. START, .. S I DE 11 : ~ 

HOtJO PA THC .. pA TH), 
ENO ( .. PA TH, .. STAR T, .. s l oE2 J, OPPOS IT E(-- S IDE1, .. SI DE2 ), 

/ • STA RT IS THE TOP OF PA THu / 
TOP C .. :- END( .. PA TH, .. STAR T, .. END l, SLOPE(,-PATH, .. END >, 

/ •PA RTI CLE 1S I N PLACE AT STAR T OF PATH•/ 
! NPLACE ( .. PA RT, .. PA TH1 , .. FI NI SH , '" S I DE, .. END > ;_ 

.. STAR T, .. S IDE, .. PE R>), 
FAR END C• PATH2 , .. START, .. FI N! SH l, 
F! tlA l(t-P FR , .. END l, ~. 

1:--IP LAC EC -- PAT H, .. START , .. SI OE2 , .. T !ME) , -
ORC ( AT AR T, ,-T !ME ) ), 
S I DE C .. 

.. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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COND VAL ,.5 ID El DE2 l, 

1. cONSECUTTVE PAT HS HA VE THE SAME INCLI NATioN 
(A QO S MOOTHNESS CONO IT IO tJl <>/ 
INCL !NE C ,,.ANG , : -

NLC( ), 

I• YQU CA N•T BE IN TWO PLACES AT ONCE<>/ 
AT < ,. M , 1, ,. T l : -

DBC CA T(,.M,,.P2,,.Tll, 
DI FF (,- P1, .. P2l, ! , FAIL, 

/<>Y OU GET TO YOU R DESTI NA TIO N BY TRA VELI NG THERE<>/ 
AT (,.PA RT AC E2 ,,. MOM 2 l :-

FA RE ND (,. pA TH,,. pl AC E2, .. pl AC El l, 

CUE ( T ! ~1ESYS( ,-PER ,'" M0M1 ,'" M0M2 l l, 

/<> COND ITI ONA L REVE RS E<>/ 

CO NO REV ( RI GH T, ,.L IS T, +- R LI ST l ; ., REV <,.LI ST , ,. RL IS Tl , 

/<> CO NDITI ONA L VALUE<>/ 
CO NOV AL (LEFT,,. S! DE ,,. SIDEl, 
CO ND VAL CRI GHT,,.SI DE1, .. SI DE 2> :- OPPOS ITE(1-SIDE1,.,SIDE2l, 

/<> PAR ITY CHANG ER<>/ 
OPP OS IT E(L EFT, R! GH T>, 
(P PO SI TE <R IG HT ,l EF Tl , 

/• Ct.LL MARP I ES TO UNPACK PRO VISOSo/ 

SOLVEALL<+- COND LI ST,1-ANS) :-
SE TUP C+- COND LI ST ,,-ES ,,. XS1l, CRU NCH( .. Es,~x s 1,+-A NS ), 

SE TUp ( .. CO~O L!ST,1-Es , .. xs1 > :- SWORDS IN(1-CON DLIST, .. VARS), 
GI VE NSc ,.GS >, SUBTRAC T(,-VA RS ,,.GS ,,. XS >, 
TRAC E( ATTE HPTI NG•T O-SDLVE-FOR-1- XS-I N., TER MS-OF-,.GS,Sl, 
GE TEQ~S(+-XS,,. GS , NIL,+-E S,,.XS1l, 
TRACE ( En UA TI ONS-EXTRAC TE O, 2>, PPR( .. ES), 

CRU NCH( 1-Es , .. xs1 , .. ANS ) :-
C0 NV ERT( .. TRACE (CO NVERT ED-TD, 2 >, PPR(,.ES1l, 
S! MP LIFY(+- Es 1, .. ES2 ), TRACE <s ! MPL IFIE O• T0,2), PPR(+-ES2), 
MA PLI ST( CCME ASUR E,,.X Sl,+-XS2 >, TRACE(UNKNOWNS-ARE••XS2,2>, 
SI MSOLVF (+- ES 2 , .. xs2 , .. ANS), TRACE< ANS WER-Is, 2), PPR( .. ANS l, 

/• APOLOG IES FOR ABSEN CE•/ 
.. XS1, .. Es > :- TRAC E(CRU NCH-No T-LoAOEo,2>. 

SU BST( .. SDLNS, .. CL, .. CL ) :- TRACE(SU BS T- No T~LoAD ED,2), 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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EV AL ND S l : - TR ACE ( EV AL-NOT-L OADE D, 2 > , 

:- TRACE <HI N- NO T-L0 ADED, 2 l, 

/• DETAILED I NFERENCES FOR PR OVI SOS•/ 

/ • RADI US J F CUR VATUR E OF CI RC LE SEGMENT• / 
:-

PAR TOF (,. PA TH , .. CJ RCLE l, CIRCLE( "C IRCLEl, 
CC ( RA D! US < .. C! RCLE, .. R)l, 

/ • PART- WHO LE REL ATI ONS HI P•/ 
PARTOFC .. WHO LE , .. WHO LE), 
PAR ToF ( .. :- BITOF( .. PART, .. \~HO LEJ, 

BI TO F ( .. p AR T, "WHO LE l ; - PARTITI ON (., WH OLE, .. p AR Ts l, 
MEMB ER ('" PART , .. PARTS), 

/ 0 VER T1CA L DROP OF C1RCLE SEGMENT•; 
DROP ( .. PA TH, .. START, .. R•C S! N( .. DIR1l-SI N( .,D I R2>>> :-

PAR TOF < .. PATH, .. CI RCL E >, CIRCLE< .. CIRCL E>, 
r AR END ( .. PA TH , .. ST AR T, .. FI N !SH), 
ANGLE( .. START, .. DI Rl, .. CI RCLE), ANGLE < .. FI NI SH , .. DI R2, .. CIRCLE>, 
RADI US ( .. C! RCLE, .. Rl, 

/•T YPI CAL DRO P WIT HI N CI RCLE SEG MENT•/ 
TY PI CAL .. DR OP ( .. PATH , .. ST ART, .. Ro ( SI N ( .. D IR 1 l - S IN ( .. DI R2 l l l : -

PAR TOF( .. PATH, .. CI RC LE), Ci RCLE( .. CIRCLEl, 
CC (ANG LE< .. STAR T, .. D! Rl,,.C1RCLE>>• 
NORM AL(,. PA TH, .. DI R2 ), 
RAD! US ( .. Cl RC LE , '" Rl, 

/ <> NORM AL TO PA TH o/ 

/ • ALWA YS USE NORMAL OF LARGES T PA TH•/ 
'IIORM AL< .. PATH , .. DI R> : • 

BI TOF( .. NORM AL( .. SUPE RPAT H, .. DIRl, 

/ • NORMA L I S ANGLE AT TYPI CAL POI NT• / 
'IIORMAL ( .. PA TH, ,. D! Rl : • 

CC ( TY P I CA L .,p O 1 NT C .. PAT H , .. X ) l , 
CC C A NG LE C .. X, .. 0 IR , .. PA TH)) , 

/• AN OBJ EC T I S I~ CON TAC T WIT H THE PAT H IT MOVE S ON•/ 
.. PER l :-

0 Be (MOT ION ( .. p ART, .. p AT H, .. 5 TA RT , .. SI DE , l , 

/• PATHS ARF FI XE D IN THE rlOLLER- COAS TE R WORLD*/ 
.. p[Rl :-

PATH <,. PATH l, PER !OD( .. PER l, 
PR Cl3 TY PE <R Q LE R- CO AS TE Rl , 

/ • PA THS AR E SMOO Trl I N THE RO LL ER- COA STE R WoR LDo/ 
COE FF ( .. PA TH, cER O) :-

PRO BTYPECRO LLER- COASTE Rl, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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/•T HE HASS OF A PA RTI CLE IS CON STA NT•/ 
MASS ( t- PART , .. H, t-PERll : -

PARTICLE( t- PARTJ , PER IOD(t- pER2l, 
DIFF (t- PER1 , '" PE R2 J, NLC (MASS(t-PART,t- M, .. PER2ll, 

/• ACCE L TOW ARDS THE CENTRE OF A CU RVE•/ 
ACCEL< .. PAR T,•(t-V:2l t '" R, .. D! R2, .. TI MEl :-

DB C < MO Tl ON ('"P AR T, .. pA TH, '"ST ART, .. 5 IDE, t-T IM El l , 

RA DI US ,-Q P · CU RV AT UR E ( .. p AT H, t-R l , 
CC ( NORM AL< '"PhTH, .. DI R2 l l , 

l• REAC TI ON o/ 
FORC E( .. PART,t-N, .. DI R, • TJ ME) 

.. OB J, • TI MEl, 
CC ( RE AC T I ON ( .. OBJ, .. p ART, '" N, .. DI R, "TI ME l l , 

/O FRJCTI ON o/ 
.. :-

CO NTAC T(t-PART, .. OB J, .. TI HEl, 

.. .. TI MEll, 

\\ \\ \ 

• 
• 
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·xXUXS CHEMA OLD 

/•SCHEMATA CA NO CUES)• / 
/•ALA N BUND Y 28 / 2/77 o/ 

/• CUE I N SCHEMA •/ 

~ 16:56 19 ~APR-1977 <055> (170) 

: - ScHEMAC" KEY ,"D ECL , .. ASS , +- DEF ), 
TR AC E< PU L1 I NG - I N-SCHEMA~ .. KEY , 6 ), NEW LI NE , 
TR ACE CDECL ARA TI ONS , 7 J,CHECKL !STC CA LL,+-DE CL l, NEW LJNE , 
TR ACE <AS SERT 10NS, 7) , cHECKLIST(PASSERT,+-ASS ), NEWLJNE , 
TRAC EC DEFAULTS , 7) , CHECK LISTCP ASSERT C, "DEF), NEwLI NE , ? , 

SC HE MA CT IM ES YS PER , +-HOM 1, +-HOH 2) , 
( DECLA REC p ER I OD(+-pER)l , CC CI NITI AL C"P ER ,+- MOM1) 1, 

CC CF I 'JA L +- HOM2 >) J, 
( H0MEN T(+- M0H1 >, MOMEN T(+- MOH2 JJ, 
[] ) . 

SCHE MAC MOTSYS (+-P AR T,+- PATH1+-ST ART,+-S IDE1 ,+-PER), 
CCC(FA REND (+-PATH,+-FI NI SH ,+-START )l , 

CCCI NCL! NE(+- PATH ,+- ANG," FIN ISH )), 
CDBC CMOTI ON (+-P AR T, +-PATH, .. STA RT, +-S!DE1 , ~PER I ), 

DBC CAT C+-PART ,+-FI NISH,+-E NDJ) J , 
:- TOP C+- PATH ,+- START) , PROB TYPE CROLL ER"CO ASTER ) >J I, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • • CA LL C .. LI : - +-L , ~ • " + I • 

• • 
• \\\\\ . 
• • 
• • 
• • 
• • 
• • 
• • 

• 
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X¾Y. X'JffU NCC OLD ~ 1 6 : 56 1 9 - APR • 1977 ( 0 55> 11 80 1 

/• FUNC C•/ 
!•FUNC TI ON CAL L PRED ICAT E CALLo/ 
/ 0 ALAN BUNDY F EB 1 977•/ 

/• DE CI DE T YPE OF CALL 0 / 

F'P Cl.,Ll : - TRACE ( CALLING -'" L ,7),F AIL, 
FPC l.,Ll :- CH EC KARGS l+- l) , !, FCl'"LI, 
FPC (.,Ll :- +-L , 

/" FUNCTI ON CA LL<>/ 
FC l+-U :- S JLLYl "'Ll, : , FAIL, 
Fc , .. L> : - .. L , i, 

! •P RED I CA TE ARGS ALL BOU NDo/ 
CHECKARGS C+- L l :- '"L=,, SEPERAT E('"ARGS, .. PARGS, .. FARGS, .. NU M), 

cHECK L! S TIBD UND , .. PAR GS l, 

/ 0 JS CAL L S ILLY?o/ 
S ILLY C ., LI : - '"L=,, ,. PROP , .. ARGS , S EPERA TEI '" ARGS , .. PA RGS, .. FAR GS ,+- NUM), 

CHECK L I STI BDU ND, .. F ARGS ), S EP ERA TEl+- NAR GS, .. PAR GS, .. NFARGS, .. NUMl, 
.. NL:,. +-P RD P,+- t~AR GS, Ds c, .. Nu, D!FF( .. FA RG S, .. NAR GS) , 

l• SE PERATE FUNCTIO N AND PRED ICATE AR GSo/ 
SE pE RA TE I [ +-Q ) , CJ , [ .. Q J, 1 l , 
SEPERA TECC .. OBJ,,- QJ ,C., OBJ),[,- QJ,21, 
SE pE RA TE IC ,- Q BJ,'" 0 , ., T I M E] , [ +- 0 BJ, .. Tl ME J, C .. Q J, 3 l, 
SEPER4 TE ([+- OBJ, .. O, +-D I R , .. TI ME J,C .. OBJ, .. TI MEJ, [.,Q , .. DI RJ,41 , 
SE PE RA TE ( [ .. o BJ 1, .. o BJ 2, .. Q , '" DI R, .. T IM E) , [ .. o BJ 1, .. o BJ 2, ., T IM E) , [ .. Q , .. DI RJ , 5 l , 

\ ,, \ \ 

• 
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¾%¾%% CNVERT OLD @1 0:34 2 0-APR -1977 < 055> (818) 

/• cN VE RT•/ 
/•MEC HA NI CS UNIT CONVERSIO N RO UTI NE S•/ 
/• GA THER ED TOGET HER BY ALAN BUNDY ON 8/9/7 60 / 

/• UN IT CON VERSIO N•/ 

C0 NVER T<•ES,•ES1l : - STA NDSySC•SYS), 
ASSER TD(cc rLAG(O N)), 

SCO NV( NIL, NJL), 

.. ES, .. El, • ESll :-

EC ONV(TRUE,TRUEl : .:. :, 

.. El :. ISC ONS T(t-EJ, :, 

: . 

:- WORD (t-E) , !• 

:- • E SCO NV ('"ARGS,•ARGSll, 
: .. .,5 ,•ARGS l , 

:- VC ON V1C,.E,•E1l, !, 

VC ONV(•E, t- Ell :- VCoN V2 (•E,•E1l,!, 
CA SS ER TC (V CO'JV1 C '"E l ,T RA CE 1, 4), 

VCoNV2 , .. v. :- UNIT( .. v ,• Ul , STA NDARD ( •U ... u), 
!, CCCMEAS URE(•V,• Mll, 

:• 
, STA ND ARD <• U, .. u1 > , 

S! HP LirY<• M1,• H2), 

ST AN DA RD ( U, ..U 1 l : - ST ANDS YS (.,SYS l , DI ME NS t O NS (,. U, --0 ) , 
ST ANl)J N! TC o-0 ,• Ul ,• SYS ) , 

O! ME NS JON S <L BS, Ml :- :, 

OI MENS !D NSCT ONS, Ml •-

DI MENS 1DNS CHRS ,Tl ,_ 

0 I ME NS t O "lS CM INS, Tl ' .. 

• 
• 
• 
• 
• 
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DI ME NS IO NS ( S EC S, Tl : -

DI MEN SIO NS <MLS,Ll :-

OI MENS JO NS<YOS , Ll :• 

DI ME NS I O NS ( F T, L ) ; - ! , 

DI HEN SI ON S<I NS,L l ! • 

: - ISCO NST ( ,.U), !, 

:- =,,•S,•ARGS 
LDI MENS IO NS <•A RGS ,•DARGS ), , 

LDJHENS J ONS <NIL, NILl, 

: . DIME NS IONS(• U,•D) , 
LOI HENS!ONS(•UL,•DL), 

MCON V<• M, .. 11,•C,•M,•U1l : e 

INA< 22 40 , LBS,TONS), 

IN A ( 60 , M I NS , HRS l , 

I NA< 60 , SECS , M! NSl, 

I NA<17 60 ,Y DS , MLS), 

I NA ! 3,F T,Y OS ), 

I N A< 12 , I NS, FT l , 

• FA CT OR ( 1 , ,. U, .. u l : I SUN I T ( .. u) , ! , 

• 
• 
• 
• 
• 
• 

.. Ul :- ISC oNST(,.Ul, ! , / 11 FOR 5QUARES ETC 0 / 

FA CTOR C• C,--u 1, .. u) : - J NA(-- c, •U1, .. U), ! , 

:- CO MP(•Ull, 
, , 

=,,•S,•CS , ! , 

FA CTOR <ll• C, • U1, • U l :- BEFO RE( •U, .. U1), FACT OR ( •U1), 

:-
FA CT OR c .. C2 , • U2 , ,. U1 l, ! , 

SF AC TOR< NI L, NIL, NI U : - ! , 

SF ACTOR ( U1 , US 1, .. u, : • FACTOR ( U1, U) , 
.. US1, .. US l, 

:- OI MENS IO NS ('" U,'" Dl, 
• .. P1 l, !, 

POSN(M, LBS,1 ), • 
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pO SN ( H , T Q\J S, 2 l • 

PO SN (T ,SEC S, ll. 

P0 SN(T, MI NS , 2 l, 

POS N(T, HRS, 3 ), 

PO SN ( L , I NS , l l , 

pO SN ( L , F T, 2 ) , 

PO SN < L , Y OS , 3 l , 

pD s N<L, HLS,4), 

:-

/•FI XI NG UN IT S YST EM o/ 

: ~ 
NOLOOP 
SW OR OS I N 1. .. p UL 1) , f" I X ( T, L, M, NI L, ,. p UL 1, .,REM 1, l, 
GIV ENS (t- Gl) 

FI XRES TC .. REM2 , .. 
S YS FOU NO . 

IIJ Oi OOP - SYSS OUGH T, :, FAIL, 
NOLOOP :- AS SE RT( SYSSOUGH T). 

SYSFOUND :_ DENY( S YSSOUGHTl. 

Fl x< NI L• ..UL• NI L• VS > • 

; e 
SU Bl I S T< O I HE NS I O NS C .. D1 l, .. u L, DL l, D IF F < '"CA N DL , NIL l, 

!, 
CG EIJ SY M ( SY S, .. 5 YS > , 0 EC LA RE < S TA ND UN IT ( .. 01 , .. WI N, YS ll , 
rl X ( .. o L1 , .. UL , '" DI. 2, ,.5 YS l , 

Fl xc .. 0 1, .. 0 11.'" UL , .. .. S YS ) l -
.. UL, .. DL2 , .. SYS ), 

VOTE ( .. CA"IDL , ,.WIN l : -
Li ST TO SE T ( AN DL , .. CA NO S l , 

.. PAIRSL>, 
.. 

SC OREEAC H< 0, NI Ll. 
.. N1, .. :-

! , S CO RE EA CH .. u Tl , +( .. N ,1, .. Nl >. 
SC OREE AC H( .. 11, .. U. .. TL l :e SCO REEA CH 
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FAV OUR! TE« .. u , .. s l, NIL, .. U, .. S) :- !, 
FAV OUR!TE (C .. U1 . .. S1l , .. PL,•U2, .. S2l l e 

FAVOURIT E( .. .. s1<•s2, !, 
FA VO UR IT E ( C .. U, .. s l , .. P L, .. u , .. S l , 

FI XR ES T( NI L, •S YS l , 

FIX RE STCT, L,H ,NIL, .. SYS) :- ! , oE FAU LT( .. SYSl, 

Fl xR ES TC t-0 ... a.. , .. SY Sl : -
, STA NDUN I TC .. D, .. U, .. SYS2l, 

.. u , .. s YS)l,PIXREST(• oL ,~svs>. 

DEFAULT<FL Sl, 

STA NDUNITCT,SECS,F'L S l :- I, 
STA NO UNIT<L,FT,F'LS> : - ! , 
STA NDU NIT(M,.LBS,F'LSl :- !, 

STA NOU NITc .. u ,•u, .. sYS) :- ISCO NST( .. U) ,:, 

.. SyS ) :- ISSyM C .. Dl, !,FAIL. 

STA NDUNITC•D,•u, .. SYS) :- '"0=,.c .. s, .. DARGS) , 
MAPL !ST( STANDU NI TC •DAR GS , .. UARGS), .. u:,, C • S , .. LJARGS) 
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XXXX¾O LDXRT ~13:39 2-MAR-1977 <0 55) (287) 

/o FR r.M ES A NO GO, 0 LO B ITS OF X TR AC h / 

/• F RAME S •/ 

FR AM El (PUL LS YS .. p UL L, TR , P1 , P2 , ME ) , 
t PRO BTYPE(PULLEYl, 

.. T! ME>, 
<D I RE"C TI ON (L EFT( .. :- !l, 
<DI REC TIO N( RIGHT< .. ; .. !l, 

PA RT ! CLE Jl, 

FR AM E2 <P UL LS YS ( .. SYS, .. p UL L, .. 5 TR, .. Pl, .. P2, .. TI ME l, 
[<TENS ! ON (LEFT( .. ST Rl, .. :- TENSION( .. .. TJ MEl, 

COEFF( 2E RO >, EL AS T! C( .. s TR, ZERO) l, 
<TENS ! ON CR ! GHT ("'ST R) ! ME ) : - TE NS ION( .. T, JME>, 

]), 

FR AM E3 (P ULLS YS ( .. SY S , .,p UL L, .. s P1, P2, .. TI ME), 
[FI .. P ULL, EA RTH, IMEl, 

C0 EFF( .. P ULL,2E RO ), 

MA ss (" PULL , i! ERO , T IM E) , 
MASS ( .. ST R, i!E RO , ME l J ) , 

FRAME ( .. .. DEFAULT S > :- _ 
FR AME1 ( .. CUE, --L 1 l ,FRA ME2( .. cuE >, APPE ND ("L1 , .. L2 

/o MARP LES ALGOR IT HM •/ 

GO :- SoUGH TS (•XSl, 

TRACE <EQUAT! ON S-EXTRACT ED,2>, PPRC .. ES) , 
TRACE(CONVE RrED-T0,2), PPR( .. ES1l, 

SI MP U FY C .. FS1, .. [S2 l, T RACE (S IMPL !F IE O., TO ,2 l, PPR (.,ES2>, 
MA PL I S T < CC ME ASU R E, .. x s 1, .. xs 2), TR ACE< UNKNOWNS .. ARE . .. xs 2, 2) , 
S I MS OL VE ( .. ES 2, S2 , .. ANS ) , TR ACE ( AN SW ER -IS, 2 l , PPR ( .. ANS l, I I 
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