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LPTSPL VERSION 6(344) RUNNING ON LPTSg0

sSTART# USEFR RUNDY A [434,485] JoB INFER 3EQ. 11683 DATE Z1-MAR-78 151
REQUEST CREATED: 21-vAR-78 15:22:59 )
FILE: DSKAZ:RURISHI 47,4357 CREATED: B1-MAR-78& 15:20:08% <155> PRINTED:
QUFUE SWITEHES: /PRINT:IARROW /FILE:ASCII /cOPIES:1 /SPACInG:1 /LIMIT!67
FILE WILL BF RENAMFD TO <8535> PROTECTION
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INA(2247,1.85,TONS) .

INA (8@, MINg,HRg),

INA(AG,SECS,MINS).

INA(1764,YDS,MLS).

INA(Z,FT,YDR),

INA (12, INS,FT).

FACTOR(1,#¢l,«U) 1~ 18UNIT(el), 1.

FACTOR(«U,«Us«lU) 1~ ISCONST(<U), !, /=FOR SQUARES ETCx/
FACTQR(*Crelltselly 1= InA(cps«Ulsely, ¢,

FACTOR(«C,ell,elU) 3= COMP(eUL),
«Ul =.,¢c.eApbgl . U 5..5,.«ARGS .
SFACTOR(«(CS,«ARGSL,<ARGS) . «C =2,.,¢5.¢05 , !,
FACTaR(1/eCc, U1,y 1= BEFORE («U,*«ul), FACTOR («C,«U,eU1), 1,

FAQTQleﬂi.@SQ:*UEa#ﬂ) i IﬁA(“Clx*Ui:*U):
FACTQQ(*SQ:“QE:*Qi); ta

SFACTOR(LI,[I,LD) 21~ 1,

SEACTOR (L. «CS,«Ul.eUS1, «U,«US) 1= pACTOR(<C,«Ul,«U),
SFACTOR(«05,U81,<U5),

BEFORE(eU, «Ul) - DIMENSIONS(«U,«D), PoSN(eDseU,«P),
POSH(«D,«lUi,«P1), «P<L«Pl: !,

POSN(M. 35,1).
POSN(M-TONS,2) .
POSH(T,SECS, 1),
POSN(T,MINSG,2).
PoSn{T,4Rg,3),
RPOSN(L,INS,q).
POSN(L,FT,2).
PoSn(L,YDS, 32,
POSN(L,MLS,4).

ISUNTIT(«U) 1= POSN(«D,«U,“N).,



/#1858 | A GRO ND CA’L?“/
GROUNDTEST (<, GROUND) :- ©L=..<PROP.«ARGS,
CHECKLIST(ROUND,«ARGS), !.

GROUNDTEST («L,GEN),

/#18 L A PURE RELATION=/
FUNCTEST(¢L,PRED) t=~ «L=,,«PROP.<ARGS, :
ISRELN(«PROP), !.

/#18 L A FUNCTIOM CALL?2%#/

FUNCTEST(«!L ,FUNC) 1= «L=.,+pPROP.<ARGS,
SERPERATE(«PROP, «ARGS, «PARGS,«FARGS) »
CHECKLIST(BOUND, «PARGS), !.

FUNCTEST(«L,PRED) .

/xlg pArh sTLpLYg®/

STLLY(#L) := «L=,. «PRDP,<ARGS, SEPERATE(«pPROP,«ARGS,«PARGS,«FARGS),
SEPERATE(«PROP,«NARGS,«FARGS, «NFARGS),
«NL =., «PROP.NARGS, 72(NL), DIFF(<FARGS, «NFARGS),

/#SEPERATE FUNCTON AND PREDICATE ARGSs/
SEPEFRATE(«PROP, «ARGS : «PARGS, *FARGS) -
ARGSTRUC («PROP. «ARGROLES),
SCRTOUT (« ARGROLES ,«ARGS ,«PARGS: «F ARGS) ,

SORTOUT(ED,C1,LT,L1).

SORTOQUT(TIMF .*ARS:eA,“AS,“A,.«PAS,*FAS) -
SORTOUT(«ARS, «AS,«PAS,«FAS):, !,

SORTOUT(DBJ.<ARS,cA.vAS,«A «PAS,«FAg) :-
SGQT@ﬂT((‘A385 «A3, #PAS:"’FA%): ',

SORTOUT(VAL ,«ARS,«A . cAS,«PAS,«A,«FAS) &=
SORTOUT(«ARS, «AS, «PAS g"FAS) s 1.

SORTOUT(ANG.+ARS ,«A,«AS,+«PAS ,«A.<F28) -
SORTDUT(«ARS, «AS,«PAS,«FAS), !.

SORTOUT(QUAN.«ARS A, «AS,*PAS,«A.<FAS) =
SARTOUT («ARS :"‘AS:"PAS;*’FAS}A ',

/%15 PRpP A PURE RE| ATIgN NAMEs#/
ISRELN(«PRgP) :-
MEMBEER («PROP, [FIXED«CONTACT,FIXED ,CONTACT,CONSTACCEL, CONSTVEL,
POTNT,PATH, ﬁz%FﬂT;PERIGBgSDLlﬂ,FQRSLQFQEEaPRQBT¥PEJ).

/#INFORMATION ABOUT QUANTITY FU&QTIGNS*I
[l e e —u/
/#STRUCTURE oF ARGUMENTS®/
ARGSTRUC(DURATION, [TIME,QUANT) .

ARGSTRUC(+<PROP,[0BJ,ANG]) -
MEMBER («PROP, [NORMAL, TANGENTI) .

ARGSTRUC(«PROP,[0B,,0UANT) 1~
MEMRER («PROP, [ CONSTLENGTH,GROUND,RADIUS, c0EFFI),

ARGSTRUC («PROP, [0gJ,QUAN,TIME]) i~



MEMBER(«PROP, [MASS, TENSION,DISTANCE,VARLFNgTH 1)

ARGSTRUC(«PROP,CO3J,0BJ.«QUANT) -
MEMBE%(*??QP;EQRG?:TYPISAL*QRDPJQs

ARGSTRUC(«PROP, [O8J,ANG,08BJ]) :=
MEMBER(«PROP, [ANGLE, INCLINED) .

ARGSTRUG («PROP, [OBJ,QUAN, ANG, TIMET) -
MEMEER («PROP; [AZCEL, VELI) .

ARGSTRUC(+PROP, [03J,08J,8UAN, ANG, TIMED) 1=
MEMBER(<PROP, [RELACCEL ,RELVEL,REACTIONT),

/#ARGUMENT STRUCTURE FOR NON QUANTITIES =/

ARGSTRUC(«PROP, [TIME,V L 1) -
MEMBER(«PROP, [INITIAL,FINALD).
ARGSTRUC(TYPICAL«POINT,COBJ,VALT) .
ARGSTRUC(AT,L[OBU,VAL,TIME D),
ARGSTRUC(«PROP,[0ORBJ,VAL,0BJ]) :~
MEMBER («PROP,[END,FARENDT) .
ARGSTRUC(FAREND,[0OBJ,08J,YALT),

/#TYPE AND DIMENSION INFORMATION ABOUT FUNCTIONS®/

TYPEINFO(«PROP,DIMLESS,1) :-
MEMBER («PROP, [CANGLE, INCLINE, NORMAL, TANGENT, COEFF1), !

TYPp INFO(MASS,MASS, M) i- !,
TYPEINFA(«PRORP, EyBTH, Ly -
MEMBER(«PROP, [CONSTLENGTH,VARLENGTH,
DI1STANCFE,DROP,TYPICAL«DROP,GROUND,.RADIUST), !,
TYPp INFO(DURATION,DURATION,T),

TYPEINFO(«PROP,VEL,L/T) =
MEMgER(*PRQFxEVELQRELgELj): 2:

TYPETNFO(«PROP,ACSEL,L/(T22)) 1~
MEMBER («PROP,[ACCFL,RELACCEL]y, 1!,

TYPEINFO(«PROP,FORCEM#(L/(T32))) I~ )
© MEMBER(«PROP, [FORCE, TENSION,REACTIONT), !,



.n
o,

o
o
pet
]
ot
!
T
[
o
4

2 in I - Tezbs for aosserbion saobching ¥ in I {2 coonot
1

{ze in® Lo look fo
sgngrobe oll aosserid

-
¥ntu are cﬁm&%}s-
mode usep of

¥ into DB - X=..LF:
themil DHs {BebsL

inclugei{fls _=.3.

include{lY¥r. . 83:0{81 DR 5., :
fugri¥i: {: minboi{iZ:811F {¥ellsoad¥s 1 iz L
ihemi{lsDE:52): sinholf®:82): includeifsLisbs%3.

¥ in DB I~ ¥=..0F:..83: nomeiFellsa._d3s I is
ibeni{l:OH:{Ssbrlisb ) nonvari{Setl:
{imaboh{fsLisbsBirsin{d: 82 isini{X:8ab 23 1.

mobohil¥s. 815 :h s 3y - vwaridils fe mobohifsLisks3.

ﬁatiﬁi_siiagnﬁ. :

gsobohil®r.. s fee_dsB} F= pomei¥ells.._J3: 1 iz L /5 F»
ibhmsirﬂb =

it&m{§5£{§€~wmfmﬁnfgshfuﬁEE}B ‘

ibemilef{ s¥r s _s_s_s_s_YsEl. -

ibemifefl s sBr s 2.z 7 }sX}.

iheni{Zsfi_s_ s 38 s .. 02%0. - -

themidsfl s s v_sRs_s_s_tri}a .

ibemifsf{_ s s s s _sXr_s_ }sila

ihem{def{ s_s s _s_ 2. 78:_Jsii. -

ibemi7efi s s s s 7 sAksil.

sinboifs3 - var{Sis i»

sinko{¥raph {Bl: 835} -

nonwnr{Z) - wori{dls ts Foil. N
noneard




—

o~

ghroandom
e 0

X Ffrom O

S - 1

i

oy

i

[

,
fa
:
l* i
R



/#FUNCTION CALL =~ PREDICATE CALL+w/
/#*ALAN BUNDY 38/12/76%/

1= OP(B25,XFX.,"1s3"), /#*VALUE OF FUNCTIOQNS=/

/#DECIDE TYPE OF CALL=/

«Q 1= «FUN : -
«FUN =.. «PROP.<«ARGS,
SLOTIN(~0Q, «ARGS, «NARGS) »
«NFUN =., «PROP.<«NARGS:
COND(CHECKLIST(NONYAR, «NARGS), UC(+PROPS: «cARGS, «B),«TRUE),
COND(GHECKLIST(NGNVAR;*ARGS):FC(*NFQN}:&MFQN)!

/#FUNCTION CALL=®/
FC(eNFUN) 1~ «NFUN, !.

/#SL0T VALUE INTO ARG LIST=/

SLOTIN(«Q,(13, [0,

SLOTIN(«Q,[«0BJy1,[«0BJ,«Q1).
SLOTINC«Q,L«0BJ,«TIMED, [«0B Jr «Q.«TIMED) .
SLOTIN(«Q:[«0BJ,«DIR,«TIME],[«0BJ,«Q,«DIR,«TIMED]). -
SLOTIN(«Q,[«0BJL,«0BJ2,«DIR,«TIME],[«0BJL1/«0BJ2,«Q,«DIR,«TIME]) .

/#UNTQUENESS CHECK FOR CONFIRMATION CALLSH/
UC(«PROP, »ARGS: «Q) :-
SORTIN(+¥X, «ARGS, «0ARGS) ¥
"OFUN F e ‘"’PRQP’*’QAEGS ]
DBC(«0FUN)
DIFF(«X,«Q), ':FAIL.

UC(«PROP; “ARGS, «Q) .



ARRECOVER DESCRIPTION OF QUASMIITY®/ '
FIRDDESCC Qs _QYYPEs _OBJs_&NG: _TIME) -
GUSMTITY (G DIMs VSs_Niife _PROP) . _
DIMOF{_QTYPE._DIM)» ' . .
SEPERATE( _ARGS: _PARGSy _FARGS » _NUM) » 5 A i
JDESC=. . . PROP._ARGS: _DESC»
SPLITI¢{_PARGS:_0BJ>_TIME)s SPLITZ{(_FARGS»_ANG).
AR5PLIT PREDICATE ARGS INTO BITS»/
SPLITI(LI-_OBJs_TINE).
SPLITI(L_OBJI:_OBJ:_TIME).
SPLITI(C_OBJs _TIMEI. OB, _TIME).
SPLITICL. OBJ1=_0BJ2 TIMEI. _OBJI._TIHE).
SPLITIC(C OBJI « ORJZ> _TIMEIs_OBIZ: _TINME).
ARSFLIT FUMETION ARGS 10 GET ANGLE®S
SPLITZ{L_G1-_ANG).
SPLIT2(L Q> _ANGI._aNG).
GUAMTITY{ Q=1 +5,2,COEFF) =—- KIMD{_Q+COEFF)s !.
GUHANTITY(_R:=T:52DURATIONY =—- KIND(_G-DURATION)s !.
QUAHTITY{_ QL +S3-LENGTH) - RIND{_O-.LENGTH)» . @)
GUARTITY(_QrMr5:3MASS) - KIND{_Q:HASS)s I.
GUANTITY( QoM {L/{T22})sV:4,FORCE} =z— KIWND{_@-FORCE}s !.
~ BUANTITY( Q=M% {L/(T222) 5,3 TENSION) - KIND{_OG:TENSION): 1.
DUANTITY QM (LA{T22+Y»5REACTION) - KIND{_Q:RESCTIDON): !. *
QUARTITY(_ QoM {L/T{(Te2))sUeSsFRICTION) - KIND{_G:-FRICTIOH)s !.
BHANTITY(_Qrl/TeUrdeVEL) 2— KIHD(_BsVEL)s 1.
QUARTITY{ BsL/Ts2»Ve4ACCEL ) =~ KIND(_QACCELYs 1.
QUARTITY{ _Q:L/T2,YsS+RELACCEL Y 5~ RIND(_Q-RELACCEL): !.

GUANTITY{(_QsL/T-VeS,RELVEL) - KIND(_Q-RELVEL)s !.

DIMOF (DIMLESS»1).

DIHOF (MASS i) . ’ c
DINOF(LENGTHsL).

DIMOF (DURATION:T).

DIMOF (VEL»L/T).

DINOF CACCELsL/(T22)).

DIMOF (FORCE-M®(L/(T22) ).



ISVECT( @) =— QUANTITY(_B8s_IsVs _NUMs_FROP).

ISSCAL(.G) =— QUANTITY(_Q:_D:S,_Nui,_FROP).

SEPERATE(L.O3sCI:L_01:1).

SEPERATE(L_OBJ» _G1:[_0BJIsL_Q152).
SEPERATE(C_OBJ. Gy _TIMEI-L_OBJ, _TIMEI,L_81,3).
SEPERATE(L.OBJ» Qs _DIR, TIMEI-L_OBJ, _TIMEI.-L_Q:_DIRIs4).
SEPERATE(L_OBJL » _OBJ2»_ > _DIR. _TIMEI-L_OBJL . _0OBJZ, TIHEJI-L Qs _DIRI:3).

Y

MESS(_PROP.L_Q1) =-
MARE(.PROP»_Q)»
TRACE(LET-_Q-BE-A-_FROF:2).

MESS(_PROP.L_0BJ._ Q1) =-
MAKE(_PROP:_Q)+
_ TRACE(LET-_G-BE-THE-_FROP-OF-_0BJ:2).

MESS(_PROPsL_OBJ,_O»_TIMEI) -
e HAKE(_PROP».Q) » p
4 -~ . TRACE(LET-_G-BE-THE-_PROP-OF-_0BJ-IN-_TIME:2}.

HESS{_PROP.C_OBJ:_G»_DIRs_TIMEI) =-
© MARE(_PROP»_Q)» MARE(DIRECTION:_DIR)»
TRACE(LET-_8-BE-THE-_PROP-OF-_0B1:2}»
TRACE(IN-DIRECTION-_DIR-AND-TIME-_TIHE.2).

MESS(_FROP.C_OBJ1»_0OBJZ,_ G, DIR,_TIMEI) =-
MAKE(_PROPs_Q2)» MAKE(DIRECTION:_DIR)»
TRACE{LET-_@-BE-THE-_PROP-0F-_ORJi -RELATIVE-TO-_0BJ2:2)»
TRACE{ IN-IIRECTIOM-_DIR-AND-TIME-_TIME-2).

—~



Sk FILE strasct.

contains i BRICK sdSet ecuationss (@1
BRICK make ecquations. (@2

X/
P e e e e R T e R Y Y
/¥ BRICK dget equastions. (@1
entry roints i dgeteans{+r+trts—s—12,
internals i chooseean{(d)rfinddesc(d)ryrelates(d)y
’ relates(2)rrrerare(d)rinder{3)suseless(3)
grind(3)rgetobd(2).,
uses i BRICK io0 routiness
BRICK 1list routiness
BRICK set routiness
BRICK evasluastion routiness
BRICK multilist routiness
BRICK ardgument list routiness
BRICK turess
BRICK make equations.
b active 1 NONE.
b passive 1 NONE.
variables i NONE.
X/

geteans{LlsGeslUsstruesL1).,

geteans{[X1XslsGssUssy{ E & Es J)s[XiXsll)
i—- coflasg (= offs
trace(’\nl am mnow treing to solve for %t without introducing any unkrs
chooseean{XsEsUslUs)»
( trace('\n Ecuation ! XZt\n of ture ! %Xt Tormed.\n's[EsUlr3) %
trace('\n Ecuation redected.\r\n"+3)y fazil
Je
wordsin(EsWs) s
look(seteansl s [X»XsrGssWsds[X1)y
membercnk (XsWso»
subset{WsyLXiGsl)y
trace('\n This eaquation solves for XZt.\m'sL[X1+3),
Iy

seteans(Xss[XiGsly[UiIUslrEsrXsl).,

geteans([X i1 XslsGsslUss (E & Es)s[XiXsll)

1- coflasg 1= one
trace('\rnNo luck - I will mow accert unkrowns in solvinsg for Zt.\m’sl
chooseean{XsEsUrls)
( trace(’\n Ecuation ! Xt\n of ture | %Xt formed.\n s[EsUJsy3) 3

trace('\n Ecuation redected.:\rn’+3)y fTail

Yy
wordsin{EsWs) s
look{geteans2yLXsXssGarslWasly[X1)y
memberchk. (XrWs)y
union{lXiXslsGsrYsdy



SUDLTECLIWSs YSriG 2y

arrend{Xsr ZsrNxs )y

trace(’'\n This eauation solves for %t but introduces Zto\n'»[XsZsls3)
geteans{(Nxss LX1Gs]yLUIUsIsEssXsl) .,

geteans({([XiXslsGssUssEsrsXsl) . :
- trace('\nl am unasble to solve for Zt.A\ny[X1+3)>»
lock{geteans3s[X1:LX1)y
fail.

chooseean{Qs+Earny [Eaname i EcainfolslUsed)
i~ finddesc(QsyQturerTuressArss) sy

look{chooseeanl [LQyQturerTuressArdgsly Q1)
relates(QturesEqlist)y
member{EcnamesrEalist)
rrerare(bEanamey rArdgssEqinfol
look {chooseeanls LEcnamesEqinfols[Ecqnamel )y
inder{EqnamesEainforlUsed) s
makeean{bEansEanamesbEacinfol.,

finddesc(@yQturer Turess TF)
i~ kind(QsQturesFredsFos)y
argstruct{FredsNsTuress. )y
rnumlist{(lsyNsNLlist),
mlmarlist{insert{dsFos)s[NlistsVarlistsTF1}y
L =4+ L[FPrediTFl,
do L.

insert(QrFosyLFosy.»Q1) I~ 1,

insert{(Q@sFossL_ . sVarsVarll,

relates{forcersLresolvermomentsl).,
relates(massry[resolvermomentsl).,
relates{(andgleslresolvel).
relates{velslconstvel rrelvel rconstaccel ~Nrsoonsvenersy-N1).,
relates{(accelr[resolversconstaccel -Nrrelaccell).
relates(durationsLtimesumsconstvelrconstaccel~lrconstacecel~21).,
relastes(lengthy Lmomentsslengthsumrconstvelsconstaccel -2y
constaccel-3rconsvenersy-N1),
relates{moments lmomentsl).

rrerare(resolverstésilLines »Timely[[LObdrsAngd s Timel)
i~ generalise(linerGline),

roint.of(GlinesFJs
nee samerlace(F,0bdsTime)d s
ture(rarticlerlibdly
roint.of(Line2yF)»
mimimali{linel)
inclinedline2rsAngsF) .,

rrerare(resolvest8y L0102Vl vAngyTimelyLLObdrANE] s Timel)
i~ ture(rarticlesQ1i)y Obd = 01 ]
ture(rarticles02)y Obd = 02.



rrerare(relvel »t8y[0bdls0bJ2yValrAngyTimelyLLObJLyObdZ2y 03T Timel)
- turel(roint.of.ref»0b.d3)y
AdiffF(0bd3»0bdl)

Adiff(0bd3y0ndd) .

rrerarei{relsccel s t8yL0DJ1 002y ValrAngy Timely [L00GLyObi2y 003y Timel)
i~ ture(roint.of.refs0bu3l,
AdiffF{0nJ3»0bdl)y
i ff(O0bd3» 002,

srerare(momentss.sLyA)

- writef( Frerare momernts INnmL = Xt\rméa = ‘sL[L1)»
ttuflushy
reacd(Al).

inder(EanamesEqinfoslUsed)
- mot member{L[EanamesEqinfolrsUsed)
rnot useless(EanamesbEeinforUsed) s

L

useless(resolvesC[FartsyliirlyFeriodlslUsed)
= gelect(LresolvesiFartsXIrFeriodlsUsedrRest)s
member{(Lresolves[FartsyYlsFeriodlsrRest).

useless(relvely[ObdsyTimelsrUsed)

i~ member{lrelvelsXsyTimelsUsed)
setec(Obdss X)),

uselesas{relaccely[ObdssTimelrUsed)
i~ member{(LrelaccelsXsTimelrlseals
setec{lbldssX) .

useless{constaccel-NrEcinforlUsed)
i- select(lconstaccel-XiEainfolsUsedsRest)y
member{Lconstaccel~-YiEainfolrRest).

seneralisel(l.ineyGline)
- /% TPPeonstrainttT? X/
cde rartition{(FsFlist)
ture(linesF)s
member{lLinesFlist),
Ly
generalise(FyGline).

generalisel{linesLine).

A% END OF BRICK sdet ecuations. X/

2385 2202 o203 s3u sess sees seve sees ess sves sove ses cewe seew suse some seep smd s2nd s00% Surs Sems sess ess et Seue sess sy oW Sevn sese ese swse saug suse Same sene s smed et sevw smas sems seew Seee souw sees smes S0t 0t Sus tase seme sses sore tecs swes Save sess fmas sess smss fowe sees sems ess Seee Sess s seae

A% BRICK maske equstions. (B2

entrye roints ! makeean{Tstst.



¥/

>

internals isform{3).,

BRICK search
FILE infer.

-

uses

aoldearn{3).

-

b active

oy Fassive i rartition(2).,

-

variables NONE .

makeearn(EsN+5) i~ oldean{EsNesS)y 1,

makeean(EsNes5)
i1~ isfTorm(EsNsS)s
cassertz(oldearn(EsNesS) )y
look (makeears LEsNsSIeINI)»

ba

isform{(F=MXarresolves[[FartsDirlsFerioal)
i- co mass{FartsMesFerioddy
accel.cmrnt{(FartsAsDirsFeriod)y
sumforces(FartsDirsFeriodsF).,

isform(Msum=zerormomentsyLFointyTimel)
- roint.of(RodesFoint)y
ture(rodrRod) s
nece incline(RodsDirsFPoint)y
summoments (FointsRodeMsumsDiresTime) .,

isform(V13=V123vyrelvel s[LF1sF2yF31yTimel)
i~ co relvel (FLsP2yVIi2y0irlZsTime)y

co relvel (F2yF3yV23y0ir23syTimel s

co relvel{(Fl1sF3:V13s00r13yTimedy

controly

vecadd(VI2,Diri2 V23 0ir23,V123y0ir13),

isform(Al3=A123srelaccel s LLF1yF2yF3lsyTimel)
i~ co relsccel(FlyF2yal2sDirl2sTime)dy

ce relaccel(P2yFP3sA23y00ir23sTimedy

cc relaccel(FLyF3sAl3sNiri3sTime)s

vecadd(Al2y0irl2yA23y0ir23,A4123s D013,

isformlav=I/Travervel s [ObdsFeriodl)
i~ oo distance(ObldsDsFeriod)s
ce duration(FeriodsT).

isform(S=VXTrsconstvel s [O0bdrFeriodl)
i- nco constvel (ObdsFerioddy
ce vel(ObdsVsDirsFeriod)s
ce duration(FeriodsT)y
ce distance(ObdsSrFeriod).,



1stormiv=Uu+ (AX I ) roconstaceel—~ls LuUbDJereriond )
1~ nee constaccel(ObdrFeriod)y
ce sccel{ObdrasDirsFeriod)y
co duration{(FeriodsT)y
indtvel{ObdsUsDlirsFeriod)y
firnvel (ObdsVellivsFerioad).

isform(S=(UXTI+(AX{(TIZ)/ 2)ycanstaccel -2y [0bJrFeriadl)
i~ noe constaccel (ObdsFeriod)s
co sccel(lbdsarDirsFeriodls
co duration(FeriodsT )y
initvel(ObdrsUsDirsFeriod)s
oo distance(ObJisSsFerioa).

isform((VIi2)=C(UI2)+2Xa%Xk5yconstaccel -3y [0bdsrFeriodl)
i~ nee constaccel (ObdsFeriod)s
coc asccel (UpdshAsllirsFeriodd)s
co distance(0ObdsSyFeriod)s
initvel{(ObdsUsDirsFeriod)
fimnvel (ObhdsVsDirsFeriod).

isform{gXH=((VI2)/2)-{(UI2)/2)sconsvenergu-1s[UbdsFeriodl)
t= de cued{motion(ObdsFathsStartrySidesFeriod)):
ncee free(FathsObdrsFeriodly
mece dror(FathyStartsHos
fimnvel (ObdrVeDirlsPeriodly
initvel{ObdsUsDir2sFeriodgl.

isform{gkH=((VI2)/2-( (Ut 2)/2)vconsvenerdgy-2y[0bdsFeriodl)
i~ de cuedimotion{(ObdrFathsStartsSidesFeriod))y
nee free(FathryObdsFeriod)s
rnce turicasl. dror(FPathsStartsHis
ce vel(ObdsVslirlisFeriodly
initvel (ObdsUsDir2sFerioar.,

isform(T=5umstimesumrL_ . +Feriodl)
i- de rartition{FeriodsFs)y
ce duration{PeriodsT)ys
sumdurs{FssSum) .

isform(S=8ums lensgthsums [FPath,»Timel)
t= oo rartition{FathsFPts)s

ce varlength(FPatnesSrTimels
asumlength(Ftss»SumsTime) .,

S¥ END OF BRICK maske ecuations. X/
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FE FILE logic.

oh

BRICK tor levels (@1}

EBRICK szschematas (@2

ERICK sesren controls (B3}

BRICK mormal Torms (B4

BRICK ssmeclasss (B35

BRICK turese (Ea}

BRICK sasrgument list routines. (E7)

cantains

kS
B e e e e e L 3 v
FE BRICK tor level. (13
entre soints i Hos
aai{teti;
internals ! smeturi{dissolvel(dlicorunchi{iis
sousnts{llsgivens{l}.
Uses ! BRICK g#et saustionss
BRICK do routiness
BRICK set routiness
BRICK  dnvocstion routiness
BRICK sarrlicstion routiness
BRICK evazlustion routiness
Froviso(llrsubst{3.
b zctive i sousint{(llsgiveni{ll. -
db Fassive T HONE.
variazbles I NONE.,
E

#0 iI- sousintsi{Zsis
givensi{isly
salvel{isGsrsEsrXslls
crunchi{bEssdsisAnsis
trace! TAnswer is it rLAnsls27,

aga{luzlGuanl
i— Quzls

Findall{Xsrroviso(XisLondlistls
tracel{ ¥t ok rrovided 1217 s00uzlslondlistis2s
gseturi{ilondlist-Zs:G2) ¢
salvel{XsGersEseXslds
crunchibEsXsisfnsls
subst(SolnsCondlistNoonadl
trace! Hew conditions sre §
agrrle{Buany [Ncondlistdl.

shls
19 sfHoondlistis2)s

4
KX
u,
F4

setuyr{londlistXs08s)
- wordsin{ConcdlistsVarsls
givens{isls
subtracti{VarsGssXs8l., N



FH

£

g

xS

solve({XsrsGssEse Xl
i— trace{ \nAattenstinsg to solve for 2t in terms of Ztrin s LDEs08802200
geteagns{¥ss0aLlrEss¥slls
Lrace{  nwm\PEcuastions extracted ! ZewmeLEsd2),

crunchi{fs:Xsirfins?
- trzce{’'\nRest of srogsram not losdedn’230e
shoart.

soughte{8list:?
e findsll{Xrsousht{X)81istl.

givens{Glist}
- fimdall{Xrdgiveni{Z)sGlistl,

END OF BRICK tor level. ¥/
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BRICK schematsz. (B2
entry roints I pus{tl.
internals I schema{dl.
HE-E-1-1 i EBRICK dio routiness
BRICK sasrrlicastion routiness
B BRICK mormzl Torme
BRICK szezrveh controls
vl active I FROGRAaM DEPENIENT.
b rassive I NONE.
variables I HONRE.
cugiiieu?
i~ sohemsi{Rewrleclrdssslefis
tracel{ Fulling in schems XtsnslRewds3is
Rew =,, [Tursidrgsls
tracel{wnlleclarations (ZtX)wm s [Tureledlschecklisti{callslasclis
trace!{  wnAssertions  {(EtiwmsLTurelsdlisonecklist{dbentrurassls
trace{ wrllefasults {(EiXwmsLTureldsdlirschnecklist{defellefli:
tracve{  snn‘edls
dogntrei{cusdi{flewls
Lraced  \mArsman s L-e 503543
LN
cefs{Xs.

e brzoel{” Ztan:LXls47s
aazsertz{X).

aschemairullsus_ stan{SussPul leBtrsPlePdsTimel s
[ rusfrullisws mai{SuaFullStreFls90:P2:237 0, Time3d J»



Toe wf T

L3 .

sohemsi{rullsus. med{Sws e FUullsStreFlelirlsFIsDirdsTimaelds
L opuei{rpullsgs min{SesePullStrelivrisDirdeTimelis
o end{Strelendslefils
noe endi{StrsRendsrignt? 1»

L consteccel{Fl:Timel»
constaccel{(F2:Timely
Fixwed.contsocti{FlslendsTimals
fived.contact{(F2rRendsTimals
{relaccel(FPlsPullal:DirlsTime}

i~ noe elastic{Strezerols
o relscoell{F2FullsAlsDir2eTimel )
{relscecel (P2 sPullA3:DirZ2:Timel
i~ noo slastici{8trezerals
oo relsceeli{Pl-FullsaZeDirleTime) ¥ I»

£33 3.

senems{ruyllsys. min{SussFullsStrelirl Dird:Timsly
L cusi{stringsus{StrelbitsPulptsRhit Timells
oo iszi{rasrticle-Full’ ds

L rrobtureirpullew:Timelds
fined. contsct{(Pull:FPulrtsTimeals
tengent{LbitsDirlle
tangent{(RoitDirZli.
{(tension{lbit: TisTime?
i~ poo elastici{Strrszeraly
e coeffT{Fullszerals
rnoe tension(Rbit: Tl Timel J):»
{tension{Rbit: T2 Time)
i— nmoo elastici{Sirszerals
noe coeffi{Fullszerals
oo tension({lbitsT2:Timed s
{tension{Str: T3 Time}
i— oo elastici{Strerzerals
- nee coeff{Fullszerols
noe tension{lbites: T3 Timeld » I»

L coeffi{Fulls=zerols
mass{Pullszero:sTimed 1 ¥,

schema{stringsuys(StrelbitsPulrtsRhitesTimels
L cug{linesws{StrslendrHendl s
cuel{linesws{lbitelendsFulsrtili»
cusg{linesusi{Rhit-PulrtRaendlls
oo dszi{strings:8trls
oo dsa{string.LDit)s
oo dsai{string.-Riit) ds

U partition{(StrsLLbitsRiditlls
concavituyilbitestlinelds
concevite{Roitesstline? de

L elastic{Strs=erols

mass{StryzerasTimed I Y.

schema{rasthesvs{(NenesLendsRend:SloresConvis
I cusilinesvsi{NameslendesRendl .
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L concaviteiNaneConvie
slore{NzmnerSlare} ds

L coeffi{Nsmerszeral) 1 1.

sehemz{rodews(Rod:Timels
L cusl{linesvs{RodesEndlsEnddlil.
co inclinel{RodsDivsEndl s
oo seraration{EndlEnd2:D:Dir:Timels
. oo c.of.grevite{Rod: Lot ds

I concevituw{Rodsstlinels
seraration{Endl Cofs 072 Dirs Time Is

£i .

sohemna{line.motion{FasrtsFPath:Timelr»
[ co end{Path:Startsleftls
cue{motion{PFart:FathsStartsleft:Timal) s

I rrobture{motion—in—-a-straight-line:Timels
concavitei{Fathestliners
slore{Pathshory 1»

[N B

schems{motion{FartsFathrStartsSidesTimals
L oo Tarend{FatheFinisnh:8tartis
co Tinsl{TimeEndls
oo inclins{PFathsanglsFinishls
condturnd{FathsStaertrAnslAn=EZi e
co veli{FartsVednsgZeoEncdls
co bhwriczloroint{FathsFointis
oo dnitizl{TimesBeginy J»

L atiFartsFinisnsEndl»
fimegd.contesct{PartsFinisnsEndls
Fiwgd.contsct{FartsStartBesind.
fixed.contscti{FartsFoint:Time) I»

L {(rroptwreimotion-in-a-strzight-ling}
i- noo constveli{Part:Timed AR
nece constaccel{Part:Time Yy
(Y » zero
i- tor{FathesB8tartls
rnoc rrobture{roller-cosstersTime)

schemai{linesusi{linerlendsRend) s
I cgensum{lineslinels
co endi{l.inesLendslaefltls
o endi{linesRendsright)s
oo isai{rointslendls
oo disai{rointyRend? ds

Ldy

N B

3

¥



sohems{tingses{PersMonl s Mom2d s
I coreste{reriodg:Ferls
oo dnitizl{Perstomlls
co fimsgl{Per«HMomZls
co iszimomentsMomll»
cr isaimomentMoml? 1s

£3s

[ T

¥ END OF BRICK schemats. 7

F¥% BRICK search control. {B3)
entre roints i ooitis
noci{+ls
Iul i O -
coreste{td:Tie
declarei(tl.

gosl{Zlrrrove{Hlsrostmorten{sd?
higher.trutni{dysTunctest{Z)rsroundtest {2
sillu{llemakrrvala{3irrrargs{l).

ol

internals

ol

BRICK nmormzl forme
BRICK sargument list routiness
BRICK multilist routirnes.

ses

e

b zotive trari{lr.

gy rassive I HONE,

el

variables coflas.

e P oI~ dozli{Psdbrnocrestel.

s

fnoc Boi- gozsli{PsBothrnocrestel.
oo Pl Hosli{PsBothrorestels

o Foi- gozl{PesBothrnooreatel.

goal{Fracc:Unl
i~ not subsozli{exsctsPls
sreess{Fslrficotly
method{acctrAccs L« Ll

methnodiedbs s [lacoslurlenocreatel) - Laco.

mathodiedney s Cleceslurdrerested



method{dbhintsfco:L:Tnd
i~ grounditest{lG851
functestilFrls
rrovelfcoslsGgsFreResultls
rostmortem{lsOs8esFeeUneResultl.

sroveldpsl. eS8 Funcesucoc) I~ Filis 1.,

sroveldbslrgroundseredrssuced - Fills I,

erove({dhelrgenseredesucec) I- TI{LI.

erovel{infsLegroundsFuncesTail) - silie{lls I,

srovel{infslG8: Tuncesuccl - L 1,
rraovelinfelesroundsrredesucc? - L |,
erovel{infrlrgensrredrsucc? - L.
rrovelacesLeG8rrredesucc) - hisherotruthi{dcosL:G3rredl.

srovel s.rr.rTaill.

sostmorten(FsGgsFrslnrsucc) - 1,
spstmorteni{P:E8g: Tunceoreatersfaeill I~ derefi{ccflisgrsonls declare(Pl: 1,

rostmorten{Prgroundesrredroreatesfail) - dbentreifis I,

nigher trutn{acc: LG Frl
f—- L =, [Predifrgsls
izok{Fredl.
agrstruct{FredsNs Turess 1y
mlmarlisti{rertimesLTuresArsEss TR
ML =:: [FrediTFI:
rrove{fcosdl e G Fresunod,

rertimns{lTurerargsSurtll
i~ tursasztis{Turestimels
i
monvari{Aars)e
subtimel{ardg: Surtl,

rertime{l.Xs X1},

isok{constvell.,
isoki{constacoell,
isok{fixed).
isok{contactl).
isoki{fived. contactl.
isoki{atl.

isopk{fresl.
dommls feermbrhuesat .



groundtest{(Lsground}
i- stomicdills

ie

groundtest{lsgroundg?
i- monvarills
Lo =:s [Predifirss]s
checklist{sroundiest(groundlsArssts

b,

groundtestilsgenl,

Ll Func)
-~ f. =m.s [Frediarsaels
ardgstructi{FredsNe_sFmarls
( menberchiivalsFmnarlds
mlmarlist{fargsboundslFmarsbargells

| by

Functe

w38

functestilserraedl.

fargspound{lsrg: X3 i~ monvari{Xl.
fargsbound{lvael 1.

willwdl?

i- L o= [Frediargsls
ardstruct{Fredesdr . sFmarls
mlmarlistivaltovarsiFmarsfardgss TRl
ML =:¢ [FrediTFIls
Fipl 2
diffiarss:TFY.

valtovar{lvalrarsgVarll.

valtovari{lsrdefirgsarsgly, -
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coreste{Turaers X}
i~ cHensumi TuresXls
{ disa{TlisX} > (Ti=Ture N\ errorvicreste:[XsTure:Tilehrazk}}
i sssertaiiss(TuresXlis
trazcel{’ Let 2t be 5 new Ztwn ' eLEsTurelslls.
tracel(’ ¥t unit-zsseried bw coreste.\n'slisa{Tures X}

¥

declarell.}
i—- L o=, [Prediarss]s
argetruct{FredsNsTuressFmarl
mimarlistimakrrvale{FredislFmars TuressfirssdsOndis
mimarlist{rrards(lbilsLFmars Turessfirgslly
trace{ swn':1s
dbentrei{l}s
Iy



MSEFTYELISIPTEOFLETSEF | 7ATFLLLE,
- wvar{lbdls
£ = s

b,
makrrvalsi{ rlargs. e drlds

makrrvals{Pred:Lvale Te 3003
i~ turesstis(Tranglel
~= pgensgmnisnslesx)s
tracel{’ in direction 2L :0XJ:13
cEensumifFredesZ) s
tracel’ Let 3t be the %t of 2t «[XeFred:Obgds1l2.,

1]

rrargsi{lbdslarg: T332
P— difF{(OndsX)s
{ turesatisi{Trsraritw) -> ftrace!’ on the EL7sLEZJs1l #
turgsatis{Trroint) > Ltrace(’ zt Et +0Zds12 3
turgsatisi{Trrointof.ref) ~> tracel’ relaztive to Ht +s0XJ:1) ¥
turssgtis{(Teratny -> Ltracel{’ on the Xt LX 113 3
tuwregsatis{Trreriod) > trace!’ durinsg ZL70XJ«13 #
twresstisi{Trmoment) -5 trace!{’ 2t ZL 7051213
3,

rrarge{_ sl

gensumi{fFref 41
i- wvarildss
chderef{(gss{FreflislsX}s
N iz X+1-»
ga{Fref) i= Ny
concat{Frefsxs32.

cgensumi{fFref8) - sensumi{Fref Q3 1.

cgensumi{os. .

£ OEND OF BRICK search conbtrol. &9

S¥ BRICE rmormal foarm. (&4}

entry roints i dbentruel(tlis
arceas{+sFsF)s
urdstel{dsTsTlrs
dodge{+: T,

internals ! mfreciZlsreckind{llsdefni{dls
ifousnsiZlrmerde_sri{dlsmerse.ser(dl),

e

BRICK io routiness
BRICK serrlication routiness
BRICK multilist routiness

usgas
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BRICK wmiscellzmeous routiness

ERICK sesroh controls

BRICK szmeclasss

BRICK argument list routines. -

oo

div active FROGRAM DEPENDENT.

FPROGRAM DEPENDENT.

LTS

b rassive

o

varishles HNONE .

%5

vbhentra{fF?
= unit{Flis
iy
urdate{(FsLslrly
nfrec{lisrsL1.

ghentra{f:?
- dodgei{f}) ~» error{covers[Flscontinue:’
i zssertsiPis
tracel{’ %t sssertedin’«[FIl:4).,

mfreciedbsll} i~ L 1
nfreciedb:l) I- errorinfrecZsLLlrscontinuel.

mfreci(dbintsL}
i~ F{Ly - grrovinfrec3:[L]l:continue’
i records{llis
trace(’ Xt entered into dasts hese. v [LDs43s
reckind(ll).

veckind{l) I- functordl:Fsale nokind(Fsale: 1,

reclking{l.} .
I=- L =:s LFrediargsls
asrstructiPredsdes TuressFmarls
mumlist{leNeNlistls
mimarlist{ifvali{PredlsiNlistFnar: Turessargells

be

reckindil?
i- errori{reckindLLIrscomtinuel.

ifval{PredslNrsvalTuresfirgll
i— not integer{Arg):
turesatis{Turerauantituls
{ kind{arssTurae:FredsNl N\
gastikind{Arg: TurgFred:NiJ»
tracel{’ Hotel! %t (of turese 3t} was used in & 2t defimition (Ztism’
DargsTureesPredsNl22



mokind{rousne:1l.
mokindi{solidel ),
mokind{isas3d.
mokincd{kinges42,

nokindi{cuantit=zes33.

mokind{cueds1.
nokind{rartition:22.
nokindi{slores2}.,
nokind{concaevitees2l.
nokindi{constacoel 2.
mokind{rrobblures 22,
nokind{roint. o2,

sone vess sene snse smce sees

4048 co0n sae aebe suse erim 4100 Sess 40N Geae SPES Sas Seve 4408 SEes seve BeRS SSee GHRS SHFS SESS SR S4EF CEOE Cece $OE Eeve SIUS S4FS Seoe $300 SEEE G086 SEFS 4ES SeGY SECe S40S SMEH 40eS 408S EIes SSNS EEws WSS GHeS SN GRS SESe SeSE SFSE Sees SHOR $145 Beve SRS 2008 ANSE Y S005 A2ve OV Geas eese

urdate{Psl s Turs?

- defrn{P:TuresLl:Contextls
geturd{TureslLLsL)s
Is
checklist{cosContext.

geturd{dbintTsXs X},
geturdi{edibe DX ¥1Y) s

sroess{Pell s Ture?

i— defrniF:TurerllLsDontextls
s
checklist{nco:Context?,

dodgse ()

dafrl

et

et

defrd

e P

*

I~ defriiPesTuresl.s s
{ Ture = @dib "N diffi{FsL2 3.

isai{tTsdlreds
[ btupreiTeX)r asati{isad{TsX32 J-
Ed .

initizl{Fer:Momlscdbinf:.
brgduw{FereMoms Llattls
| D I

Fimali{FersMomlranints
prnduwi{FereMomesrightls
L3 3.

veli{lhldsVsldreTimalsdbints
relvel{dbdreartnesVellivreTimeld s
| I I

mroal{lbdsaesirsTimel eabhint .
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LAY S

cefrn{ initvel {(OhdsVslirsPerdsdbinf
relvel{lbdrearth:VslirsStartls
L dnitizl{Fer:Starty J I

defrn{ Ffinvel{lbds¥elirsFerisdbinf:.
relvel{lbdreartn:Yelire.Finishls
L finzli{Per:Finisny 1 .

cdefrn{ tandent{(FathsUir)sdbinf:
incline{Fath:DirsZ2s
L turical_ roint{Fath:s=53 1 ¥

defrn!{ normzl{FathDirdeadbint.
gnsle{(Pathslire:X) s
L twriczsl_ oroint{Fath:% 3 I,

defn{ Tixed.contect{UoiOhZsFerlrsedbs
L Tiwed.contaset{0nl 002 Fevrir merde_sr{lhl00Z:Pery Is
I T I .

cdefrni ssmnerlzce{lbls0nZsTiradb;s _
L { semeclass{lbl003Zs stouch{T)) & cdiff{OLl1:0032) ).
merge.sr{0nl 002 Ty s
£33,

defrn{ concurrent{(Fl:FZrleftiredns
L sameclass{Fl:F2r sinitsesi: . 1»
L1 s

defrn{ concurrent{(Fl:F3srightlsedbs
L sameclasss{(PlsPF2s_ sfinsesls . J»
| D IS

cefrn{ factor{l:Ul:U2)sedis
L segmeclass (Ul UZ2:sCefaois . J»
I D N

defrn! seraration{PlFZsRedeTrradbs

L sameclass({FlsF2ryLlRrAlrser{(T)} merge.ser{FlsF2LRal:T) I»
I I BN

defrni{XrsdnintsEL030,

g gy g S g SRR %S
mest{X}
P H ->» grrovi{zsstsLXIscontinue}
i asssertszi{Xls

trace(’ Xt unit-azsserted.n‘:LxXJ:43;

merse.sr{XeT T2
- merge{XsYr..stouchn{Ti}.
rereat{ sublime{SubtsT) & mergel{XsYr.etouch{Ti) s
trace(’ Xt is in the same place zs 2t during Xt. s LXe Y Tlv 4,

merse_seri{XsYelels T



g

FE

k¥

— < BEEEDT § S3%0 3 &% F 2 T 1% o 4 el 3 F ¥ & o«
=

rereat{ subltime({Sunt:T) & merse({isYrRelrser{T}} I

travel(’ Xt and ¥t sre serersted bDw ¥t durinsg Ft:ansLE¥esYeReleseTiedl,

END OF BRICK nmnormzl form %7
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BRICK szsmeclsss. (@BH)
gntre Foints I szmeclzss{FeTeFotl.
inﬁarnals H rer{dirtoronti{dirtotira(dle
tregzoc(fS)s
treeir{3is
treeidi{ll).
uses T HOME.
db zotive H ine{3lrinaTi{3isslink{4);
oo rassive ! touchdo{3lerzrititioni{d}.
varizshles I HONE.

sameclass{XsYsRelsTal
- wari{Xlsy
norvari{yis
iy
sazmeclass{T X RelsTal,

sameclass{XsYeRelsTal
i— Ta =, LTresifrdgs]:
treeidi{Tree:Tdls
rer{¥sReRellsTreesldrarssss
rerl{YsRsRel2sTrees Id-ArsEs)s
tresir{Treersce:LRellsRelZ:Relll.,

reri{idfsRrRerTreees Idrairdgs?
- war(Z) ~» totirs{ZsRsResTreeridrarss?

&

i torootiZ:RsResTres:lId-éirsSs2,

torooti{dfsRsResTress IdrfarsEs?
i~ treszco{TreesdisWeRaelsairgsly
Iy
torootilsReReZeTrees Idrarssly

tregiriTresstts[RelRelRell.

toroot{ReRsIde e Tde b,

tohirsi{ReReIcde s loie ).



totirs{isReResTreers Idsfres)
i~ treescoc{TreeroReRelsdrsEsls
totirs(irrRedsyTressIdrfareEsls
tregivriTreestts Rl RedsRall.

merse{lsT+sRelsF}

- F = [Tresiargs]:
tregidi{Treesldls
toroobti{¥sXRkrXrel - Treegrsidraarssdy
torooti{YsYReYrel:Tree: Idrarssds
tregir{Treermerges[¥rel: YrelsRelsG41) .
{ KR = YR A% tresuri{TreesXR: TR Qdsar=Es) 3.

puildi{E:YRelsF:
i= F o= LTresiargsis
tregidi{TressIdl:
toronti{Xs iRy XrelsTrees Idrfrssis
torootb{Y:sYReYrel:TreesIdrarss)s
tregsivr{Treerbuilds[XrelsYrel-Rael 0571,
{ ER = ¥ A\ tresur{Treses Rl Y05 rardgs) 3.
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tresidi{touchs.. .
Ltreezoci{touchnesX e Yo LTI} i~ Fl{itouchdd{Xs:Y:T2J.
tregsur{touchsXeYer s LTI §i- reearda(t&uchdﬁiﬁa?sT}ié

tresivri{touchs_ s,

Lresjidiinitsess ),
tresgoci{initsegeXsYe s L0 I- Tipzartition{YsLZ1. 13},

tregpir{initsess. s}

treeid{fincegs. ).
treszcoifinseges X Ye 2033 §- Fipartition{Y:Flistl))rs last{XsFlist).

tregiri{finses s}

tresid{fac:1).
Ltresscoi{fac:XeYsRels L) - { dimaiRelsE:sTI NN monvar{X) ¢« inafiRelsX:¥Y3
trecsur{fac:sX:YsRels L1} I~ zssertzi{inai{RelsX:Y1},

Lresiv{facrsc: LRIsRILRIARZI S,
treapivr{facstts [RISRZLRIZREZ]).,

T

B
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tregir{facsbuild: LR TR RR:RRAXRI: .

tresidi{sers [O:Dirldl.

tressco{sersXsYrRelLTI) - slink{X:Y:RHelTi,
treeuri{sersXeYeRelsLT1) - sssertsislink{X:Y:Rel:T}}.
tresir{sersscs LRI RI-RELD) $- vecsdd(RELsRIZR1.
tresirvisers Ll TRIRZ,RELI} - vecadd{RIsRI-RELI.

tregiri{serrmerges AR YR RR2O473) I~ vecsdd{RR:YR:Z)r vecadad{l4,ZR:3}.
tregiri{sersbuilladLXR» YR RE,3531) I~ vecasdd{GS3:ZRRR).

/% END OF BRICK sameclass. %/
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F¥ BRICK tures, {BF&}
antre roints i turev{TFsTls
turel{detis
aftura{FsTls
turssatisi{+s T,
internals i tureltreseui{l.
uses i BRICK miscellzneous routines.
b zctive I HONE.
diy passive i MNONE.
varizhles i NONE.
*75

turev{TuresX) - var{d) M\ ture{Turesdl.

ture{Tures X}
i~ nonvari{Xls
by N
iss{AturerXls
{ variTure) -> tureszgtisi{fiuvre:Torel
i turesstis{AtuwrerTerels |
3

tura{Tures X}
- turesstis{fturesTurel:s
isa{fituresXl.,

turssstis{Ti T2
T war{TLi) - +sl{T1:T2}
Foobha2{TLiT22,



g

S

tel{T:T?.

tel{Ti:T22
i~ turetresu(lies: T2
tel{TisTesd.

te2{T+Ti,
te2{TL T2}

i~ turetreeu{Tl:FPsrent)s
teZi{Parent: T2,
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tuwretresui{rarituwrentitul.
twretresui{itemrentits).,
twretreeu{guantitweentitae),
twreltresuinotastionrsentit=z).,

turetrecul{obisctritemnl.,
turptresultimnsgsitem? .

turetresul{linerobdect).
teretresui{roint_aof.refsobldecty. 3

turetresui{stringslinel.
turetresui{rathnelinel.,
turetresui{rod:slinel.,

teretrecsu{rrsroint.oforef).
turetresui{rlzcerroint.of.ref).

turgtresu({reriodsitimnel.
turgtresul{noment-Limel,

turgtresu{constentrauantibtael.,
tuwretresui{scalarsauantitel.
turgtresu{snsglersauantitel,

turetresui{forcerscalarl.
turelresui{velsscalar).
turetireeu{sceel-scalarl.
tuwretresuimasssrscalard,
turatresui{lengthsscalsr).
turetresuldurationsscalarl,
turetresuimomentrasczlar).

turetresuinumbersnotationl,
tuwretreeul{unitsnotation’
turstresu{dimsnotation?.
turetresui{dim.sustemnsnotation’.,

END OF BRICK twres. ¥/
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el

entre Foints arEstruct{F:T:T:72,

internals i MONE.

Lses i MOME.

dix asctive i NONE.

by Fassive i MNONE.

varisbles I NIONE.
&S :

argstructi{durastion: 2.
Creriodedurastionls
Largswall 2.

argstructinormalJs
Flineranglelds
Fardgeswvall ).

ardstructi{tansent: 3+
Climesandglals
Fargevall 2.

argstructi{snsles3s
Llinesznsglersrointdy
Cargrvalsargd 3.

grgstructi{inclines 3.
Llinesansglesrointlis
Largsvalearsd 3,

argstructidistances3s
Lrarticleslensthsreriod]s
Lardgevalsargd 3.

ardastructi{seraration:Ss
Cropint_of.referoint_af_refrlengthranslestimaels
Fardrargevalsvalearsd .

arstructidgrouncds 2y
Clinerslenstnis
Largevall 1,

argstruct{drors 3y
[eathrrointzlenstnds
Largrardgevall 3.

argstruct{turical drors 3y
Crathsrointslengthls
Cargsargevall 1.

grstruct{radiussZs
Llineslensgthl:
Cargesvall 3.

argstruct{cornstisength 2y
Elimeslengthls
Fardgsvalld 2.

arsatructivariength:3»



Largsvalrsars] .

ardgstructimasse3s
Lobdectrmasssiimels

-

Largsvaleardgl 1.

srgstructitension: 3.
Letringsforcestimels
Lardgsvalsazrgl 1.

asrgstructi{ireaction: 5.
Lobdectrsobdect:forceranslestineds
Largrargevalsvalearsd ).

arstructi{vels 4y
Fragint.of.refrvelranglestimels
Fargsvalsvalrarsl ).

arstructirelvel +S5s -
Crogintooforefsrointof refevelranglestimelr

-

FTardsargrsvalesvalrarsgl .

argetructizsccelsdy
Ceaint_ of_ refraceelranglestimals
Largsvalevalsazrsl 3,

arstructi{relzsccelsS,
- . . . . . . .
Eroint.of.referointof.refracoelranglestimelds
Cargeardsvalervalearsd 1,

argstructicoefif2,
Lrathrconstantls
Lardgevall 3.

argstructislastics2s
Catrimgsconstantls
Carssvall ).

grastruct{bndu:3y
[Feriodsmomentsrarituls
Fardgevalrargld 3.

argstruct{initial« 3>
Creriodsmomentds
Fargewall 2.

argetruct{finaglsZy
Creriodrmomentds
Cargevall 2.

argstructiisa:2»
Clturerentituelds
Fardgsars] 3

argstructiturical. roint: 3
Climesrointls
Cargesvall 1.



Eroint of.refselscernomnentls
Largsvalrargld i,

ardstruct{end:3,
Llinesrointrsraritueds
Largevalrarsd 2.

arsstruct{fasrend:3,
Llingsraintsrointd:
Cargrardgesvalld ).

argstructi{fazrends3»
Clinesrointsrointlds
Largevalesargld 3.

arsstructicenter.of.sravitu:2>s
Lobdectsrointls
Fargeswzll 3.

argstructi{iguantitus3.
Causntitwrnumbersunitls
Cargeardsargs] 3.

grsstruct{stanunit3»

Fdimeunitedim.sustenls
CerEgrargrarg]d 2.

F¥OEND OF BRICK argument list routines. ¥7



FEINFER®S
JERMOTION INFERENCE RULES®/S

COAHALAN BUNDY 29713778%7

SAMAKING CONDITIONS®/
o %/

FESEE IF ITS TRUE®RS .
condition{ly I- L2t

FESEE IF ITS FalLSExS e
cordition(l) - notbt{l): T fTzil.

FEOTHERWISE NOTE IT FOR LATER%:S
condition{lL} I- rostulstel{rrovisoill};
trace!{ 'Storing rroviso § Xt e LLI:32,

SENEGATIONRS
rott (XY - Yie=X,
ottt {Xs=Y) I- Y:X.

SRMOTION ON A PATH®RS

T v ome e o s et s et s s e an o s B

&

AEFHOTION CHECE®:SA
motion{fFart:FatheStartsSidesFer) §-
inrlacel{FartsPethsBtartBideBegind»
cusi{timesvs{FersBeginsEndr s
trace! 'Checking motion of ZEAmsint on ZLarnviyt From Ztsmsvist on Ztansvtst dur
CFartesPatheStartsSidesFerlsdls
cmotionl{FartsFaetnsStartSidesFeriy
cue{motion{Fart:FathsStartsSidesFerlil.,

SEGENERAL MOTION ON FaTH®RA SERLETS THROUGH TOOD HMaANY POSIBILITIES®(S
motionl{PsrtsFath:StartSideFer) - -
noc dinitisl{Fer:Begind.
gsetastarted{Fart:FatnsStert-S8idesBeging .
rostorring{PartsFathsStartsSidesFerls
motzkeoff{FartsFaetnsStaertSidesFerl:s
rofalloffi{Part:Fatn:8taritSideFerl,

SRBREARK INTO SUBPATHSRS

motionl{Fazrt:Paeth:Start:SidesFer) §-
grranserath{PathsStartsNrathnlist)y
makereriods{(NrathlistsFer:Ferlistls
multimotion{FsrtsNeathlistBitartSidesFerlistl.,

arrangeragth{FathsStartsiratnlist) -
do sartitiond{PasthsFathlist).
do endi{FathesStartsEncdls
condreviEnd:FathlistsNrathlist).
makereriods{iNrathlistPersFerlist) i~
marlisti{mzskecnesNrathlistFerlistls
sesertzirgrtitioni{PersFerlistliis



LISHUELY WA YALE St LIELE # Fad 7 fed S8 78 % T oo aloow wos v ame v

SEDEAL WITH EaCH SUBPATHYRS
multimotioni{FartLlsStartsSidesL12,

multimotion{(Fart.LFatnhiPatnllStarteSide[FeriPFarldy §-
o motioni{fFart:FaetheStarteSidesFerly
farend({FathsStartsFindishl s
miliimotion(ParteFaitnl-FinishsSide:Ferll.

AHMAKE ONE PERIOD fiow dogs declare workTRYES
makeong{FathsFer) - coreste{reriodsFParl.

HetetartediFartsFathrStart-8ides Beginy §-
oo veli{PFartezerosDireBegini: s
{ norizontzl{(Fath:Starty ~>
radge{FertrBegin? 7 tor{Path:Startr .

SEHEADED IN RIGHT DIRECTIONXS
getstartedi{FartsFPetheStarteBidesBesiny i~
glongiPFathsang:5tartls
noc vel{PsrtrVrangsBedgind e
condition{¥ zerol.

ARDOWNHILL RUNES
nastorring{FartsFath:BtartsSidesFer) -
de sndifFatnesStartsEndlr orrositel{Endslendls
ce slore{FastheHend)y diff{(lendsHerndis |,

SEMARES IT 7O THE TOP®S
rostorringi{FartesFathsStart:BidesFer) -
nec finveli{ParteVelireFerdy condition{resl {1},

JEBELDOW FATH®:S
rotakeaffiFartFatnsStaertsSidesFery -
telowi{FathsStartsSidelrs |,

SERGLOPE DOES NOT DROP alayss
motskentf{FartsFathsStartsSidesFer) -
do concavitui{PFathsLConeldy diff{loncerightls 1.

SEINSUFFICIENT VEL TO TabBE OFF%S
notabeoff{FartsFatheStartySidesFer: -
do concaviitwiFathsrightls
noe normnsl{FatheDirds
oo reaction{FasthFartsNsTirsFeriy
condition{Nsr=zercl.

SEBUFPORTED®:S
roafalloffi{PartsFPathsS5tarts8idesFer) -
shove{PathrStart8idels 1.

SEVERTICAL FallLirs
rafalloff{FarteFatnsStart:SidesFer) -
de slorei{fFath:Startl)r do concavitzgi{Fathestiineds
nec incline{(Fath:270:8tartle 1,

SESTICKS ONkA
mofalloffiFartsFatheBtartsSidesFPer) 1~
do concevitwi{Fatnerigntis
roe mornsl (FatheDirlds
oo vel(FarteVeliir2ePerly
oo readius{FatheRls
ecomcihion{ (VI2dsin{Dirli-=R¥g2s 1.,



FRFREEFaLLES
nofallioff{Fart:FethsStartsSideFer} -
e concavite{PstnsConcl: diff{loncerishtls
assertai{falls..off{Part:FathsStartsSide:FPerils
be fails

FRFARTICLE IS IWN-FLACE AT ETART OF PFaTH®A
inglace{FartsFathlFinish:SidesEnd) §-
ve cugdimotion{PartsFathIZsStartsSidesFerlis
ferendi{Fath2syStartesFinishnls
nee Finsl{FersEndl)s 1.

inelzcei{Part-FathsStartySidedsTime) -
nee sgtiFartsStartsTimeds
de sidei{PartsStart:BidelsTimels
do endi{FathsStartsEncl»
condval (EndySidel »Sidel) .,

AEYOU GET 7O YOUR DESTINATION BY TRAVELING THEREX:S
agti{FartFlscedsiomnz) §-
Farend{FztnsFleceiPlacells
inrlace{Fart:FaethePlacelsSidesvioml )y
cue{timesus(PersMomlsMom2 32y
o motion{FartsFastnesFlacelSidesFerl.

SEDESCRIBING PATHS®S

5 e e e e e o s o o e e B

SEFATH WITH MONOTONIC SLOFEXS
monorathi{Fatn? - do slors{PFzthnsleftl).
monorsthi{Fath! - do slore{Pathesright).
monorath{Fathy - do slore(Pathsnorl.

SHEFOINTI anND POINTZ aRE OPFOSITE ENDS OF FATHXSA
farend{FasthesFointl-Fointzy i-
e end{Fzth:PointlEndl} orrosite{EndlsEnd2),
e endi{fFath:Foint2EndZl.

AEUPFER SIDE OF PATH®/
shove{PFatnsStartsSider -
monorathi{Fath)e: doe end{Fath:StartsSidel.

SRLOWER SIDE OF PATH®A
pelow{FathysStart:S5idel) -
monarstni{fathrs
do endg{Fathr StartsSidel)r oerosite(SidelsSided).,

FESTART IS THE TORF OF FATHXS
Lor{Pathn:Start? i~ do endi{FzthsS8tartsEndly do slore{FathsEndl.

SEUSE TYPICAL POINT OF WHOLE CIRCLEX%S

turiczl.oroint(Path:Foint) -
pitof{FatheCirelelsr do circle{lirclels
oo turicslorointiCirclesFointl.

AERPARITY DEALINGX/S
'_.-":#g:.......................-........................*f

SEFARTICLE IS INSIDE OR DUTSIDE OF CONCAVITY IN FATHX/S
inside{PFartsFathsTime) - whoside{FarisPathe:FarsParsTimel.



outside{Farte-Fathe:Time) - whoside{PFartesFathsFarlFar2:Timels
orrFosite{FarlFarZ).,

wh.side{FartsFathranseNo:Time) -
do cuedimotion{PartesFathsStartsSidersTimelds
do endi{FazthsStart:Farl:
twist{FarsSiderfnsl;s
do concavite(FatheConvie morm{Convebol.

SRCONDITIONAL aABOUT TURNEA
condbturn2{PhlsFhZranglsAns2y -
e concevitwiFhl:sConvll)s norm{ConvisNolls
e concavite{FhConv2l normiConvdeNoZls
condturnl{NelNoeZranslsAnsE2) .,

condturni{FarsFarrangeding) §—- 1,
condturni{FeriFPerZranglansE2y -
orrasite{Farl:Fer2l: zboutturni{anslangz.

condturn3{(FathsStartsDir2Diriy i~
o concavitwiPetn:Conviy mormi{lonveNoonvis
do end{PathesStartsParly condiurnli{FarsNoonv:DirZ:s0irli.,

SENORMALIZE FARITIES%S
morpistlineslefty i~ 1,
mormi{FarsFarl.

FECONDITIONAL REVERSE%RS
condrevileftsListeList).

condrevirightrListsRlist) - revilistsRlist).

SECONDITIONAL VaLUEXxSs
condval{lefTt:8ideSidel.
condveal {rignt:Sidel vSide) (- orprosite(SidelSidell.

FEPFaRITY CHANGER®S
arrosite{leftsrightl.
orrasite{rigshtslefts.

FRFARITY TWIST®S
twist{FarsParerisntl.
twist{FarlsFerZsleft? i~ orrosite{Farl:Fara:.

SEFART-WHOLE RELATIONSHIP®R/

SEFARTS OF PERIODRS

subptime{SubreF}
i- turevireriod:Subrls
turevirerionsFis
pitofi{SunrsFl.

asubbime{MeF2
i~ turevimomentsiis
turevireriod:Fis
tirnT{Tir:Fl.
rnoe bhdw{TirsMeFarli.

SEPaRTS OF A FaTHRS
subrasth{SubssF)

i~ turevirath:Subrls
fumpmeienthieFio
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subratn{FL:F}
i~ turevi{roinbeFLl»
turevirasthsFPly
tiroT{TireFl»
soint.of{(Tir:FL2,

aint.of{linesFoint:?
i~ de endi{linesPointsFar) §

nee twriczloroint{linesFoint) 3

rnce coofodgravite{linesFoint) 3

F{ roint.of{line:Foint? 2.
SEFaRT OF TREEXS
rartofi{dhaolesholel.

rartof{Fasrtsldhole}) - pitofi{PzrtWholel.

Ritof{Part:Whole?
i- de rartition{lWhole:FParts)s
member{FartlsFartsl,
rartof{FartsFartll.

SETIF OF TREE®R/

Ltirof{Tir:Tree}
i- do rartition{TreesSubtrees)s
RE
member{SubtreesSubtrees)s
tirof{Tir:Subtreel.

Lirof{TiresTir).

SELINE IS8 SHALLESTH®S
minimali{line’ i- ithnoti{bitof{Sublinerslinsell.

SELENGTHRS
g J—

SEREDISTANCE TRAVELLED BY OBJ DURING PER IS v/
distance{(lpdslsFery -
e cuedi{motion{ObdrsFatheStartsSidesPerllds
noe varlengthi{Path:lsFerl,

SRIF CONSTANT LENGTH IS KHNOWN THEN IT IS ALWAYS LEHGTHXA
varlength{X:0:T) -~ ncoo constlengsthi{xXs).

SRLENGTHS OF CO-INCIDENT FATHS aRE EQUalix/s
varlengtni{Pstnl D Time’ -
do concavitei{Fatnlestlinel.
ferendi{FathlEndlEndZ) .
noe sasmerlescel{EndlsEnd3-Timeld s
nee samnerlecel(BEndlsEncdd - Timad s
Farendi{Fath2 sEnd3sEnddl
diff{Fatnl:Fatndlis
e concavitwi{PstnZesstlinels
oo varlengthi{PethZD:Timed .



dros(PethsSterts—(Dktan(Ans) ) §~
dc concavitwi{PFathesstlinels
e incline{PFatnrdngsStart)y de sround{Pasth0.

drar{PFathsStarteHsum) -
de rartition{Path:Fl) sumdrors{(FlsStartsHeuml .

SEVERTICAL DROF OF CIRCLE SEGHENTR®A
dros{FstnsStertsyRE(esin{Dirld~sin{Dir232) §-
rartof{Fasthslirclelr do circle{Circlels
farend{Fath:StartsFinisnls
moer ansle(StartelivisCirclelr oo znglelFinishsDir2esCirclels
noe rediusi{lirclesR).

FETYRICAL DROP WITHIN CIRCLE SEGMENTRS
twricszlodror{FethnsStartRE(sin(Divrli~-sin(ir223) -
rartof{FasthsLirclelr do circle{lirclsly
oo ansle{Start:lirl«sCirclels
ree normal(PathesDir2)s
o rediusilirclesR.

sumcdrors{LlsStart0).

sumdrors{([PIF1J:8tart s H4+Sum) -
rnoee cdror{F:StarteHies 1 Tarend(PsStaertsFinishls
sumdrors{Fl:Finisnh5uml;

sumlensgtn{(LI0rTimel.

sumlength{lPFIPII 4Sum Timey i-
oo varlengthi(FPsOUsTimsds
fy sumlengtni{Fl:SumsTimel,

FSERADIUS OF CURVATURE 0OF CIRCLE SEGHENTRS
radius{FathK} -
sartof(FatheCirclelr do circle{lirclel:
oo radius{CirclesR.

/RANGLES®/
Pt ¥4

JSEITNCLLINATION OF HORIZONTAL LIMNE®RS
incline{lines Qe Foint) -
e slorel{linesnoarl,

SEINCLINATION OF STRAIGHT LINEXRS
irnclinel{linesansgsPointl) -
de concavitwilinerstlineds
sopint.of{linesPoint2): diff{(FointlsFoint2is
moe inclinsd{linesfdngsFointdl.

ARCONSECUTIVE PATHS HAVE THE SaME INCLINATION
{ADD SHOOTHHNESS CONDITION) %/

imcline{Ph2sanglFL) -
tureirathsFhIis
de rartition{Fhi:Fhlis
mexttol{PFhlFnZ:sFnll»
nee incline{PhlsansZePLyy
condturnZ{(FhlsFPhZrangl Ang2) .

AEFIHND ANGLE OF HINIMAL FPaTHX/



pitof{SubrzthsPFatnls noo zngle{SubrsthséngsPointys

SEANGLE IS aT RIGHT aANGLES TO INCLINEXRS
angle{FathranglsFoint? §i-
noe inclins{PastheangZ.-Fointl: rightturn{angZan=sil.,

ARINCLINATION aLONG FATH FROM ONE ENDXS AL—/jj
slongi{FasthrAngsbEnd) -
do concavitwiFatneloncls normi{lonceNols
o endi{fFatnsEndsLrls
e inclined{PastheIncsEndls
condbturnl{doeLrsIncsAnsEl.,

JEIS PATH HORIZONTAL AT POINT®(A
forizontal{(PethsPoint) i~ noo inclinel(Pathe0sFointl.
fiorizontzl (PetheFoint) I~ neoo incline(Fath:180:Fointl.

FEALWAYS USE TaANGERT OF LARBEST PATH®A
tangent{(FathTdir} -
pitof{PFathsSurerrathls noe tangent{Surerrsthlir).

SETANGENT I8 INCLINE AT TYPICAL FOINTxS
tangent{Fathsir: {-

oo tuwrical o rointi{PathesXis

oo incline{PathneDireXi,

SEALWAYS USE HORMAL OF LARGEST PaATHXS
marmal {Fathslir? i~
mitof{FathSurerratnl): noo normsl{Surerrathelirl,

FARNORMAL IS ANBLE aT TYPICAL FOINTES
mormal (FetheDir) i-

oo turicalorointi{Fath:X2s

oo sngle{Pathne-Dir:%X7,

SRCONTACTRS

wke 987
LM“@“‘

<= AL

AEPOINTS ARE IN CONTACT IF THEY ARE IN THE SaME FLACEXS

contach{X:Y:T) i~ nmoo szmerlace{X:YsT),

.

SEAMN OBJECT IS INM CONTACT WITH THE FaTH IT HOVES ONXS
contsct{X:sYT:T) i~
e cusdimotion{X:Y¢StartsSidesT1)r noe salidi{¥l.

ARFIXZED CONTACT CANNOT EBE MOMENTARYXS

fived contsct{XsYsT) i~ throt{turel(reriod:T3 s s F3il.

SEFIZED CONTACT WITH EARTH HMEANME FIXED%RS
Fined_contactiearth:X:T) - noo fided{(X:Ti.

Fived contesct{Xsearth:T) - noo Tixedi{xX:sT).
FEFOINTS aRE IN FIXED CONTACT IF THEY aRE IN%S
FETHE SaME FLaCE FOR & FERIODRS

Fimegd contsch{XsYe:T) -~ turei{reriodsTi;
noe semerlace{XeYeTre diff{XesY2,

SEFTYFTINESS CANNOT BE HMOMENTARYXS



FETHE EARTH IS FIXED%/
Fimediesrth:sTimel,

JRORJECTS IN MOTION AaRE NOT FIXED¥/S
Fived(ObdsTimeld -

do cuedimotion{dbdsFathsStartsSidesTimels s F3il.

SEUNSUPPORTED FULLEY IS ASSUMED FIXEDXS
fixed{(FullsTime}) i-

e cuedirpugllsus min{(SwssFPullyStrelirlsDirZsTimeld s
Ffarzllincoc{samerlace{Full Foint:Time)) & diff{FointsFulll;s
do rartition{StreLLbitsRbit]I) & do endi{lbitsFoint:rightli.

AEFaTHS IN THE ROLLER COASTER WORLD aRE FIXED¥RS
fivedi{FathsTime) - tuwrei{rzthsFathly ture(time:Timels

o rropbtured{motionsTimel.

JEFARTS ARE FIXED IF WHOLES AREX%S

fixed(BityTime} i— subrathn{BitesPathlsy noo Tixed{FathesTimel.

SEQRIECTS IN SaME PLACE aAS FIXED ORBJIECTS ARE FIXEDNRS
Fied{Obdl:T) - turei{reriodsTiy ncococ ssmerlzce{lbdlODdZ: Ty

o Tixed{Ubd2sTr,.

SRARITHHETICK/
L . 74

SEANGLES ARE AT RIGHT anGLES#%/S
rhang{XsY) (-~ & is X-Ys 0 is Zmodl80.

FSETURN ANGLE THROUGH 20 aNTI-CLOCKWISEXxS
rightturn{ansiAng2) -
evel{angl++90ansE2l s

SETURN ANGLE THROUGH 180%7
sooutturn{anglsang2y -
eval{ansl++i80ans2) .

cosfaet{lirslir:1) - I,
cosfaet{lirlDirZrcos{Ans?) -
evel{lirl--DirZsénsl.

vecadd{[Magl:DirJsIMas2:Dirds[HMag Divrdd
i~ wvar{Mzsl)y eval (Has-Magd -HMasgl)
vari{iMaglls eval{Madg-HaglFMag2:
eval {Msgl+Magdstiagl s
‘ 2

SE MOMENTS %7

suymmonents{Fointl RodeMsumTir:Time}
i~ Torezchi{ roint_of{Rod:FPointd}

s

?
=
?

g diff({PointisFointdl.

momentsiFoint2sFointlsMeDireTimeld s

2
e
Maum



moments{(FointZeFPointls FED 2DirlsTime)
- oo seraration{Pointl:Foint2:0:0irlsTimeds
righbiturni{DiriDir2).

sumforces(Foint2Dir2:TimsF 1,

SHFORCE®/
J s 74

sumforces{Psrte:Dir:sTimesGforcedPressuretlthers) §-
gravitastionazl(Part:DirsTimesGTorcels
reasctionsl(PFert:lirsTimersrFressurels
greliedforces{ParteDire TimesOthersl.

AEGRaVITATIONAL FORCEXxA
gravitationasl{Fart:DirsTimeHigklosterm: I~
oo mssi{FarteMeTime)r cosfact{Z?0slirsCostermd.

SEREACTION FROM CONTAUTHS

resctionasliParteDir:TimesForcesumn) -
forezchicandidate{PertCandsTimel s
reaci{FartsCandsForcesDir:Timele L+ Ol ForcesForcesuml,

SESOURCE OF REACTIONMAL FORCEX%xA
candidate{FartresrthsTime) - fivedi{FzritsTimel.

candidste(FartsFoint~-Line:Time? -
o samerlzee{FartsFointsTimed: diff{FartFointl:.
rpint.ofi{linesFoint)y mirndimael{linel.

© AEREACTION OF EARTH ON A FIXED OBJECT®RS

reaci{fFarteearthrLostermdR:Dir:Time) - 1
oo resction{earthesPartsRelirlisTimels
cosfzoeb{DirsDiri:Costernl.

SRTENSION IN STRINGRS

rezci{PartsFoint-StrsCostermETeDirs Time) §-
turei{stringsStr2rs I oo tension{StreTeTimels
de end{StrsFointeFarl: oo irncline(StreDirisFointls
condturnl{lefitsParDirlDird): cosfact{(r-OirZ:Costerm).

R OREACTION OF & PATH %7
reaci{fartsFoint-Paths:NTorced+Friction:OirsTimed i-
noe solidi{Pathies |s
mornalorezci{PertsFatheFointsHforcesliresTimels
{ roughi{fFath) & do cuedimotion{FartsFathsrStartsSGidersTimed) -5
friction{Part:FPatheFointsFrictionsUiresTime) § Fricltion = zero .

SROTHERWIBE ZERD %/

reaci{fFart.-Foint~-Fathezero:Dir:Timel .

SEMHORMAL REaCTION OF PAaTHHS
normsloresci{fPartsFatheFointsCostermERDir Timed -
oo angle(Pasth:DirZsPoint) s whoside(Part:FPathranssNosTimels
compdturni{osans Dir2eDirlly
co resction{PasthsParteReDiviesTimels
cosfTact{lireDirisCostermd.

SESBLIDING FRICTION®S
Friction{FartsFatheyFointsCostermdMudR:DirsTimer -



LIS LI f %t SIS T Tae Tee BN Gl e M ole %l B 8 L s WEI S E e & w s av e e wme e e e < e o
co incline{PathsDirZ:Fointls

do cusdimotion{FartsFPathsStartesSidesTinel s
condturnd3{FathsStartsDirZs0ir3)s
cosfTact{lirDirdsCosterm) .

SERADDITIONAL APPLIED FORCESHA
srrligdforces{FartyDirsTime:Obthery -
Foreschi{force{FartFelirli:TimglroosTact(Uir:DirislostermisL+:07»
CostermiFOther).

SECONSTANT VELOCITY aND aCCELERATION®ES
constvel (odsTime) - do relveli{ObdrseartheVelirsTimel: isainvaeri{V).

congtvel (OndesTime ) I- do relzcceeli{lbldrezarineszero:livrsTime).

constvel {(ObdsTimey §-
ve cugdi{line.motion{lbd:Fath:Timells
forezchincei{ssnerlace{dbdsPoints Timed ) E4iTF{0bdsrFPoint s
rezci{lndrFointsForces0sTimegl e LtezerolsForceszerol.

constrelvel {ObdsEzarthesTime) - constvel (ObidsTimel.

FECONSTANT ACCELERATIONX®(S
constaccel {dndsTime?) - constvel{lbd:Timels iz T2il.

constaccel {UodsTimel) - do relzccel{lbdresrithrsAaslireTimedr isginvaer(al.

constaccel {(0ndsTimed I~ fzlses
forzllide Torce{lbdeFslirsTimelsisainvar{Fil,
SROISABLED, NEEDS RETHINKING®:S

ARVELDCITYRS
J s

SERELATIVE VELOCITY BETWEEN TWO FOINTS OF REFERENCEX:S
relvel{PlsF2rrerosliresTime) i-
rnee Tixed.ocontsct(PleF2eyTimeld,

relvel {(FertilsFartZ Vel DivrHom) i-
suptime{MomnsFerly mnoo constrelvel{FartlisFartZ:Ferl:
noc relvel{PartlisPartZsyVelDivrsFerl.

relveli{fPartisPariZ:Velslir-Fer}) i-
subtime{MomsFer)y noo constrelvel{Fartl:Fart2:Ferls
noe relvel{PartlsPariZsyVelslirsMoml.

relveli{bEndlsMidrteRasDirleTimer -
e cuedi{stringsus(StrelbiteMidrtesRbitesTimel s
Farend{StrsEndlEndlis
Ferend{Bitl yEndleMicdet)y along(BitlsDirlEndll)s
ferend{BitIsMidrtsEnd2)y slons(BitIsDirZeMidet)s
nec relvel (MideteEnd2sRaslirZTimel,s

relvel{FlsFIsaslirsTime) §-
noe Tixed.contazetb(F2:F3:Timels
rce relvel{PleF3sa:TireTimel .

relvel (Fl:FZ2saslir:Time) -
ot relvel(F2sFPleasDirlsTimelds
sboutturn{liriTir).



SRACCELERATION COMPONENT®RS

SAHACCEL TOWARDS THE CENTRE OF & CURVERS

seeeloomrnt{FParts—{(Wi2 % Costerm R Dir2 e Tine) §-
o cuedimationi{Pasrt-FalhsStarisSidesTimael 2y
thnot{ do concavite{Psthestilinel) s
oo radius{PatnsRIs
oo rorazl{FathsDir3s
cosfTasot{lirZ:Dir3-Costermy»
oo veli{FartsVeDivieTimeds 1.

sreel..cnrnt{Fart A lostermesDirlsy Timeld i~
o greel{FartréeDirZeTimelr cosfTact{lirlDir2elosterm,

SERELATIVE ACCELERATION BETHEEN TWO FOINTS 0OF REFERENCE®/
relsceel{FlsF2rzerosbirsTime) -
moe fixedocontsct{(FlsF2:Timel.

relasccel {(FartlsPart2rsreroslirsPer) I~ noo constrelvel (FertlsFartdsFerlis
turgi{rgriodFerl.

relscoel({EndlsMicdrteRasDirlsTimel) -
e cuedistringsus(StrelbitsMidrteRBRitle Timed s
Farend(StreEndl Encdls
farend{BitlsEndleyHMidert): slong{BitlsDirisEndlis
Farend(BitIMidetsErnc2)y zlong(BitIZDirZsMidrtls
nee relsccel{(MideteEndZeReDir2eTimed .,

relacoel{FlsFZsarDivr:Timer §-
nor Tixedocontect{(P2:F3:Timel»
rics relaceel {Pl:Fi3raelir:sTimel,

relsceel{FlsFReasDdreTime) I-
moe relaccel (P2:Flsaelivi«seTimels
gphoutturn{DdrlsDdiry,

Sk TIME %7

prnduwi{F:MeFarl
i~ nonvar{iMis
Fipmawi{FlesMeFarilis
adJJ{F:FlsFParesFParli.

bridui{fFsHsFar)
- wariils
gdiFsFlePareFarlls
FPi{pndw{Pl:MeFarlil,

add{Pl:sFZsParePar) I~ concurrent{Fl:FZ:Farl}.

g d{PlsFP2sParlsFard)
- perosite(FarlPardls
consecutive(FlsFIsFard?.



consecutive{PFl:PF2yleft) - conseci{Pl:F2}.

consecutive(FPlsF2rrisht) - conseci{PZ:F13,

conseci{FlF23
i—- consecl{Bi02),
concurrent{(Fl:Ql:righti.
concurrent{(F2: 03 leftl.

consec{3lG32
i do rartition{EsFlistls
ture{reriodsElsy
rextto{fl 02 Flist}.

sumpdurs{LIs0),

sumdurs{LFiPFsl T+5um?
i~ oo ourstion(F:Tis
Iy
asumdurs{FssSuml .

S MISCELLAMEOUS %/

fres{Fath:Fart:Fer?
i~ Torzll{ noocisszmerlsce(PsrisFointsFerllr roint.of{FathsFoint) s
noe coeffiFathszeral)s
thnot{force{FartsFelirsFerrl.

rrobture{motionsFer)
i- neo sropturei{roller-coastersFer) #
nce rroptere{motion~in-z—-streight-linesFerl.

caoeff{Fathrzerol
i~ ture{rzth:Pathls
rice erobbtere{motionsTimeld.

coeff{FatnsMul
- pitof{FastnsSurratnl»
noce coeff(Susrasthsul.,

roushiiPFath? i~ thrnot{ noo{coeffi{PFastheszerall 3.,

4

g0lid(X) i~ bitof{X:¥Y)r nooc solidi(¥l.

masas{FartsMsFerll
- tupeipzarticleFarlils
turel{timesFerils
diff{Peri:FPerl:



elace{X) i- ture(rointsils noo Fived{X:Timesl.



FH

Various dnitislisations for MEDHO.

const (s,

const{zerol.

inai{224Gylbsrtonsl,
inz{&dbrminssnrsl.
inz{ébrsecssminsl.
ina{l7é0evwdssmlsl,
ina{desTLeudsl,
inai{iZrinssfLi.

inaf{lodscenti{XisX),

inaf{lo00smilli(XsX2,
inaf{l 1000 kilol{Xis X2,

i~ poflag i
tflass i

isairgint.of.refrezrind.

*/

|l b



FE MECHO  10.1 ¥/

Neelo

- consult{losgicts
consulti{xtractis
consultiinferls
consult{init.,

WERPS1on
i- nmlenles
ftani{flrsuwrite soorooooomooomroaooamommmsmsmmmz T el el s
tab{8trwritel’ HECHD 1G.13snlenmly
tapi{f#iswrite! smooommmemmome s ss s S Y eyl syl s

teh{B)rwrite!’ { DERBUG version 4 losded Y rsnlsnls

P version.
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.COPY PROG= 'A

RUN NEWJOB[ 404, 4221

«g-;’”' '?'éng' "

#2-CONSULT(PROG) .

#?-SAVE(Y'PROG.IST ).

« CONT

# 2=RUN. ~
#1-Ep0.

+DEL PROG
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FROHVERT =/
FEMECHAMICE UNIT COMVEREION ROUTIMES®S
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e

SCONMCL 3130,

{_FE: _FEL}.

SUOMVI R, FSs FI._FEI} 2 POOMM{_E. Fids BOOMNV{_FE-_ERL}.

ECOMMOTRUE - TRUEY - 1.
ECONV{_F=_E} 52— 1BLOMBT(_E}» 1.

ECOMVO_Es E} :- MORD{_E)s RKIMD{_E._PREL}:
TYPEINFO(_FREUSDIMLEES1)s 1.

EOOMM{ R R1) i- MORD{_EY » ! VOCOMV{_E,_El}

EOOMY(_Fe_Fid §~ Fo=o . H. _ARGE » SCOMV(_ARGE: _ARGEL1)
o

B o=.. Bl ARGED

p

UDONY P Fidy - UCOMVWI( Fs_Fidsl.
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SEiF
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UMITO s 11 ne e ’

4

EYANDARD{ Ue 111} i STAMDEYSR(_BYS). DIMEHBIONS( lls_1i);s
s

ETANDURIT (e 1l 2

BIMEMEIONS(LEE:M) 22— |,

BIKENELIONS (TONGN) 5— 1,

DIREMSIONS(HRE.T) - L.
DIREHEIONEIMING.TY - L.
HIHEHEIONE(BEDNE.1) - L,
DIMEHETONS(HL B ) 5 L,

BIREHETOME(YDIIE L) - 1.



DIREREIONS(F L) 2= 1,

DIREHSTONG{INGSL ) - 1.

DIRCHEIONS( [ 113 - IBCOMET( Ui 1.

DIMEMNBIOMS( Us 11} 2~ _U =, 5. _&REE
LHIMENSIONS(_ARGE, _JIARGSY, 1 =.._ 5. _DIARGE .

LEIHERSIONS(L 2020,

LEUIMENSIONS{ U UL 0. DL} -~ DIMEMSIONE( U I} -
LHIMENSIOME( UL - 1L ).

HUOMUO M Us DL Ko U1} 52— FACTOR{_C._Ul._ U,
FeUONVERSION FALTORS BETWEEW UMITE®S
!
Fét?ﬂ%é-ﬂif,ﬁ?meiamUEB e
FINPRER{ D _Ul._Ris FINDREF{_L¥. _UZ: K.

FIMDREFO DB D3 He R} -
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FHERGE( s, §1§_ﬂﬁ‘ RS
FIRDREFO D32 1 Ri¥s FINDRER(_CZ: L2 _HZ),
COMTCDTFF(_RL _RE}-ABEFRIA(INA( D D1/ 085 Ris_RED
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IHALI 760 YIGHLE),
IMA{EF1YDBY.
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IMALIO0-LERTI( K- X3,
IHACIOO0-HILLI{ Xy X},
INALTA1000-KILN{_X¥s X1,

TEUMTTI U - BIMEMEIONS( Us_T).

FEFIXIMG UMIT SYRTEMR®/

STAMDEYS{_EYE -
HOLDOE SOUGHTS(OE! by COMMLISTIUNIT _SLs_1lids

FrTRURY.

EMORDEIN( I I - PULY be FIXOTLI-M.L3s PULT 2 REWI:_EYE),

GIVEHSO GLY »UDMVL IBTOUNIT » Gl ML 30
EMORDSIMO M Sy PULZ)s FIX{_RFNI._PULZ, REMZ: 5YE
FIREET(_RERZ: _BYS)ABEFRIA(ETANUBYS{ EYS s
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SYSFOUND,

HOLOOF :— SYSSOUGHT. I: FALLL
HOLOOF :- ASSERTA(EYSSOUGHT .

SYSFOUND t~ RETRACT{SYSSOUGHT .
FIX{Dd= Ml oD0: _EYRY .

FI( DI, _Mbds U . L3, 5YSE) -

SUBLIST(DINENEIONE( Dl e U s _[ANDLY: DIFF{_CANDLL3}:

Pe YOME{_CAMIL » _WiNis

COFNSYHOSYSOBYE), ACBFRIACETAMDUNIT( I » _MIN:_5YB)}:

FIZO Bt Hl s _NL2s 5YS).

FIE{ M. Nl M s il T 3e BYE) -
FIZO nlis_ U s I3 BYE).

¥B3E{.t§ﬁﬂi§-ﬁlﬁ} HE
IGTTOSET (. [ANDL » _IANDE) s
hﬁ?iqu{giL&PFﬁLPf-%ﬁﬁﬁi33 DANDE: _PALRES
FAUVOURITE (_FAIRD! o _WIN. _ECORED.

SCOREEACHC s 1L 05T 1),
SCOREFACH{ Us 1. _His_ UL _KEETY 3-

¥

Py GOONFFACH{ U U M. HERT} Ml 1B _H+l.

ECORFFACHO I UL _Ne_HIs 313 2-— SDOREEALH(

PAVDLIRITR (LML LB L UL U5 2~ 1,

FAVOLIRITEC(_ UL, 813 _PL. U2 B2 -
FAVOURITEI_PL, U2, B3 51 {52 5 1.

FAVOURITEO( L. 8. Pl 1.8,

TXREST (L, _EBYE:.

g

e M M T

FIZRRET (1.1 Ma L2 BYEY 2— 1 DEFAULT{_SYS).

FLAREST( 1. Bl s _BYE) &-
ﬁiknﬂilh_ﬁﬁuhf sETANDLINLIY (T s _BY
5h?ﬁi%fmﬂﬂﬂhl!& i s _BEYE ) F1XRES

R
Y82y
=70

HEFALIL T{FL B,

STAHDUMIT(T «5FOEFLEy 2~ L.
STAMDUMIT (L sFYeFL 5y 2 1,
DTaMINIT (He L RS FLEY 5 1,

ETANDUMIT( U-_1ls _BYES) = JSCONETI M} 1.

STAHDUNIT O e 1 _BYY

g

STAHDLIMIT O Nl _RYE) - _Ii=.. {_&. _UARGE}
hﬁ?ilf?iiirHBUﬁll{

REABURE (¥RROL0) - 1.
REABURE (G 32 - 1.

COHEASURE (L0 M) i— REIRACT(CCFLAG( Sl )»

T SYS

3y - IERYH{_H}s lsFAlL.

¥

EYSr. _NARGE. UAREE), _l=.. {_&._UARGE:



ASSERTA(CCFLAGIONY )y [C{MEASURE{_B:_H)i.

UHIT(ZFRO: 1y - 1,
UHIT (G FIABFDEE0) 5 1.
UHIT{. Bs L) 2-

ETAMDEYG (. BYS)s KIMD{_[:_FREU)»
TYPEINFOCPREN LTYPE D) STANDUMIT (T U _SYS).




/¥NEWYEL %/

/¥VELOCITY RATIQ“ALIEEE s .
B o e T #/ gwk ~ ‘\{;.‘?,C/

/#ASSERTING NEW VEL RELATIONS®/

ASSVEL («0BJ, «VEL,«DIR:«TINME) =
REP(«0BJ, «REP, TOUCH(«TIME) ),
RECPR(RELVEL(«RER-EARTH,, «VEL ,«DIRs«TIME ), 4)

ASSRELVEL(«0BJ1,«0BJ2,«VEL,«DIR,«TIME) :=
REP(¢0dBJ1,«REPL1,TOUCH(eTIME)), REP(«0BJ2, «REP2, TOUCH(«TIHE)),
RECPR(RELVEL(*REP1,«REP2,«VEL ,«DIR,«TIME),4),

/#FINDING RELATIVE VELQCITYS#/
RELVEL(ﬁQSJ’*BQJ:§E§Q,bSlE,«Tiﬁg) HE TS

RELVEL(«0BJ1,¢08J2,VEL,«DIR,TIME) i~
REP(«0BJ1,REPL,TOUCH(«TIME)), REP(*0BJ2,«REP2,TOUCH(«TIME)),
?(RELVEL («REP1,«REP2,«VEL,«DIR,«TIME)),

/#SINGLETON TREE FOR EARTH=#/
REP(EARTHEARTH, TOUCH(«TIME) ),

/*AEQVE DOES HOT DEAL WITH: =/

/% COMHUTATIVE PROPERTY OF RELVEL®/
/% SPECIAL STRINGSYS RULE#/

/% TIME INHERITANCE#/
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