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AR ODTHEAS § Crestion of Contimuous Messure Sustemns
Usrated? let Arril 19
L4
% continuous messure cswstem slresdy khown
coarnt meszs (i 0. ﬁﬁzcn%zbrCuﬁ By §=~
conb..mezsl (OhdsX0sdAmissFibresArBY
% make continuous messure swstem
cont.omegsibhirE¥0raxis{Y) FibresasB) -
gebt defrni{lbhisoriginsUefrmlls
sel{lefrnl, a4 =< X =< Hs UaRk=X0» Defrnlis
uniform{XsOh.dr»
sernsuwmnliXs B0
snsh{ X=X Defrndslefnid)» Z rerlsce 2nw Xe on risght of
Uak = X» # put dim the X on the et of
S move . origin{Y: X X0 Defrdrsoriginsletrndslewlriginds
) rec_dafniFibre:Newldrigin:Defrnd)
gegsert( const{X0) 1» 7 hack to srevent X0 pbeins asolued
assert(cmntmm@aii(DbJ;XQpaxiaiY)pFibPEsﬁ.E.)@

4 Find gefimition of obldect

get.defrnddodOrigin: ety -
ture{inagrerdls
ie.ndetrni{ShasresUbdsriginesletrnsRelnsi s
checklist(ncocRelnsl.

4 Recognise definition of o

prec defrn{dpdsdrigin:efry 3

ig.defrn{EhereyObdyOriginDefrsRelnsls
—~ gensunidneresObd) s
- checklist(frn.dbentrysRelnsls

tracel'\n 2t is new fibre defined ow Xlvwsn's

% Test for uniform fibre

urmiformi¥s ) i~ distaznce.coorgiX): |, % eithner =
uriformi s Ohiy (I~ nmoe bodeldg(pdirs . % or fibre

LOOrdied .
distance.coordivl.
distence..coordi{z).
distence.coardier),

distance

Leonordithelald.
coordisEni ).

YRR ]
arngle..

tiect

LpdsRelnsl.

2,




AR Hove coordinste swstem if smis af rotation ot
raprendicular Lo comtinuous messure coordinste ¥/
move. . originl{Y s X X0 lefr:OrgnslefrOrsn) .

move.origin{E: X X0 00efrn JirgnNlefrNMOrgnd -
QG](““&TW9X=¥®9X“D Mllefriss
noe bangent(sxisiX)YUird)s
d911ﬁuw0TﬁnikQ§ﬂ1P?QQ?QH?HQT%NJ

o8 e

move  origintrer LU0 Dlefr: 00vgrns Nllafrs NOrgn ) -
oo bensent{zxisivrrls [Alrhas0l)s
gl irner{CC0rAlrhar XD YO RO »
rdstedefrsdX0: Y0 DlefrnsNlafrids
defins.orsniRO s [Alrhars 00y Q0vrsnsNOrsn) .

AR Get ¥: w znd r increments of coordinsts change K/
getodnor(xs X0rAlrhar X0 X0 tenlAleha) s X0 /cos(alehe) ),
gt inerixw: YO0efAlrhae YORtan(Alrhas) o YO YO /sin(Alrhal ).,

SE Update defTinitions bw rerlzsecing old coordinste

I=LTI 1N

i

urdate.delns{(X0:Y0:0Xinen & OYinens £ Fineas NXinsa & MYimes & Zineo)
urdatednee{Xf:0Xinss:Niinsqls
edastednea{YQ:0YinsasNYineal .,

urdate  inee{ds L=V O=Ul) §-
olue.form{U+{-13K00U1 3,

“EL) -

rdzhe irneca{l0s A=<IC=<H, Al=«l=
Yo rolue form(BE+(-13500 811,

L
rolu.formiat (-1 380041

AE sssert definitions of new orisgsin &7

geting.orgn(ROsDir: Qdrsn: NlrsEny -
gensumiorigin:NOrsnts

S—

friodoentre! on{NOrgnssxis{irrl) )=
friodbentre! seravetion{00rgrsNO0rgnsROTdir) 3.




Sk ODEFH 3 algeprzic lefinitions of Ideszl Obdects
¥/

4 srhere in cwlindriczl solzrs

isadefrnierhere: Srhr Origines Q=dr=dsartiad™2-z72) & O=dihetess
Lissi(srheresSrnt: centrel(Sehelrigin)» racdiusiSehralr]

us

4 culinder in cwlindricel rolsrs

isdefrn{cylinders Culy Origin: O=dr=<A § O=<thela=<2¥%eid & 0=z

Ciszi{culinder:Cul): centre(Cel Origind.
radius(lulsA)y heigsht{CulH¥1 ).

\j Z bubyve dn cwlindriczl rolars

LAdefrnitubes Ther Origins r=4 & O=<thets=<I%ei & O=
Lisad{tubesThel)s centrel{ThesOriginls
ragius{Tbhesfry heisht(The:H)1 ).

ey
i

2

~

# coneg in cwlindricsl rolars
is.detrni{cone: Chner Origin: O=dr=IAX(H-z)/H & O=<theta=<2%ri &

[isg(cone:Cne)r» centre{lneslrigin) s
radius{CnesA)r heisht(CrnesH21 1.

% nollow sehere in oulindricsl esal

i

=

igodefrnishells Shll: Origin: r=sart{A72-z72) & O=Jtheta=a2%ei
-~ CisslsnellSen)r centre(Serh:0rigini: redius(Seh:a2] )

4 cirocular disc in owlindricsl =olasy

is.defn({dgiscy Uscs: Origin: O=<pr=d4 & O=<thetaz=<d3¥ri & z=0.
Lisa(disce:lsc)r centre(lsc:Urigin): radiusi{lsc:AY»
mestsl{axis{z) e Origindl ¥

4 circular ring in cwlindriczsl rolsre
ig.defrni{ring: REngy Urigin: r=Aa & O=dthetas=<2%rl & =0

Plisairing:RkKng)r» centrel(RngsOrigindy radiusiRrgsals
meets{axis(z)sRngs Originil 3., :

ue

% radial lime in srhericzsl rolazr coo
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igodetfni{line, Lnes Origin: A=<r=<B & thets=T & shi=Fs
Lissd(lineslrnels
lime_ swus(lmneslerndsRerd) s
isg{rointLend) disz(raint:Rend)s
oni{lrigin:Lnels
seraration(UriginslendsasLT+F1)s seravstionilriginsRendsBLT-2337 )

4 horizontzl line in certesizn coordinstes

isodefrni{lines Lne: Origins A=du=dB & w=0 & z=0.

Lissl(lineslnels line_sus( ;
isgl{rointslerndr: iszi{rointsRendl):s

isgl{roint:Originds
on{0riginsLrnel:
ceraration{lriginslLendsa» L0013 sersrationi{riginsRendsB:L0-0321 ) .

¥ roint in serhericsl rolar coordinstes
E)wdeTﬁ(POJnty Fte Origins r=R & thetas=T & rhi=F»
Lisg(rointsPLt)r sergraetion{UrigsinsFPL:R:LT=F3I31 2,
4 point in cwlindricsl eolasr coordinstes
is_defrn{roint: Fts Origin: r=R & thetz=T & =z=0-
Ligsa(roint:Ft)»

seraration{(Qrigin:PLsR:0T=07331 ¥,

g % rpoint in cartesizn coordinstes

!"-i
-

isodefrirainty Pt Origins x=X & u=Y & z=
Lisa{rointsFL)s
sererationilriginsFtrysart (X724+Y734+EZ720
Carotani{Y /X)rarctani{if sart(X72+Y"2321y 1 ),

E ¥

- R . . . ,

= ¥ rectangle in cartesizn coordinstes
is.defni{irectazngler Rectr Qrigine: A=u=<B &

C=du=all & z=0
fisal(rectangleRect)» nuad.susi{fectsTorsBottomsleftRight)s
ige{ling:Tor)y isel{lingsBottom): igszi{linesleft): iszilimnesRightls
rarr_ dist{0rigin:sTors0s L9001 rerp_ dist(UriginBottomsCs 0900310
rerrodist{lriginLeft-A[0:01) perr_dist{lrigin:RightsBsL0-0107 1.

4 rarzellelodgram in caritesisn coordinates

~tefrnirarzllelogramy Farss Origins
ASsin(Ed e tean(Ey=duy=JB ein(E) e ten(E) & O=du=d0 8 =0
Lissirarzllelogram:Farz): auasd.sws(Farzs TorsBnttonLethsRight) s
issl{linesTor)» diszs(linesBottom)s issl{line:lLeftl: dsai{limnosRignt)s
FrerFLdlstb(Origin:Tors D L9000
rerrodistiriginsBottoms T [F0,00) s
rerr.dlst(QriginsleftsAs[E-20:00)»

»
&




rerrodist(OriginRightsBs[E-90-0131]

3

2




¥ MKL @ Mets level knowledse for the HMoment of inertiz

%/
/

4 metz.lnowledse ¥,

argstruct(on:3s
Leointrobdectls
Lardsargll.

ardgstruct(arezsZ.
Cobdectrareals
Largsvall),

argstruct{bhzseturesZ:
Llturesabdectls

B Cargrargl).,

p—

argatructi{icentres2»
FLobdectsrointls
Largsvall).

argstructi{dist_slongrds
Cobldectsrointsroint: longthls
[arg-ardrargeargl).

ardgsbtructi{line.length2»
Climeslengthls
Largsvall).

argstructimszss. rer.volsIs
Lopdect:rmess]y
Cargsvalll),

argsbructimzss.rer_aress2s
. [obJdectrmase]s
— Cardgsvall).

argstructimsss rer.lengthes 2»
Clinesmassls
Cargsvzll).,

iR

rgstructimssss 3y
Cobhdectrmassls
Farg:valll).

argstructinestsr 3y
Llinesobhdectsroint]s
Largsardgrarsly.,

ardetructiradiuss s
Cofbviectslenstnls
Cergevally.

ardatruct{heights3s
Lobdectslengtnds
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Largrsvall).

argetruct(rad. of gur3»
[obdectrslines rofsls
Largesardgosvalll.

argstructi(rerr_distsd:
Cobdectrobdectrlengthransglels
Lardgsardsvalsvasll),

argstructiserasrations 4,
Crointsroint: lengthrazrnglelds
Cerdrargsvalsvalll.

ardgetruct{line.sus:3,
Climesrointerointls
Fargsvalesvalll,

ardstructicuad_sus: S
Cobdectylineslineslinerlinel:

N Largsvalsvalevalsvelll.

Srgstruct{cont..measrés
FLobdectrscalaryrointrobdectrscelaervrrseslasr ]y
Fargevalrargsargsvalrvalll,

v

4 normal.form *.

defr( serarationi(Oil0bdZ8erAngle)r adibs J
[ ssmeclass(Obil0bd2y[Eerianglelrser(zlusgws) )y
merge_ser (il 0hi2s[Serianglelrzlwags) I»
I I

AR temrorsvily susrended

defr{ line.sys(line:Lend:Rendl): dbinfs v

{ dsed{linesLine) & end{linerLendrleft) 2
endl{l.ing:sRend: rights s

N\

~ L1 ).
defrn{ ausd.sws{fuadsTorsBotrLeftsRight) dhinfs V/
{ line_sus{Tor:TLsTR)Y § line.sus{(Bot,»BL-BR) %
lime_ sus(leftBLTL)Y & lins.sus(Risnt:BR. TR} s

I I
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Filel
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o0 -~
boduld -
bhoduid -~-
boduedd -

ohdsot.
ohdect .,
oondect .
ohnigot .
roint - bodweOd,

linme ->» podwlid.

ring —> bodwlid,

aguare —-» rectangle.

rectangle ~> rarzllelosram.
- rarallelogram ~> bodwdd.

dise > Dhoodwdod.

shell -» bodweld,

tume —> Dodwdd.

cube > hodadd.

srhere - Dpodwdd.

cwlinder —-> bhodueic.

cong —>» bocduedc.

mass —r scalsr.
length ~»> scalar.
zres —r sczlar.
val —-> soalar.
rofs —> soalar.
gngle —-» scalar.
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i the lensthss zreszs etc. of

A OIHFL ¢ Inference rules concernins
various kinds of boddw

L34

4 The length of 2 line is the distance bholwaan
4 the end roints

Lime. lensthi{lne:E-4)
S lineosysi{lneslendsRend) & orni(PitsLre) 2
separation{Ptslendsd:lir) & sepgretioni{Ftsfernd:BsOird.
4 needs generzlizing to anw roint

4 The lensth of & rinsg bhesed on its rsdius
lime.llenstn(Ring, 281 %R

~ Eee oring(Ring) &
— radius{RingR).

~

b

% The sres of 2 rectazngle is the sroduct of the
% lensths of the sides

gz(Rect (I-Cr&(B-A))
“-— pachtensle(Rect) &
auzsd.ses{Rects TorsBottoms et Right) &
rerp.dist(FL:Tar s ILLF0:01) & rerr_dist{FtsBottom:C:090:01) 3
rerr.dlst{PlrleftsA-00:010) & perp_dist{(PLsRignt B [0:003,

=3

% The zrez of = rarellelogram is the sroducth of
lensths of 2 side and the widbh

sresi{fFasra, (D-CXE(B sind(E)-Arssin{E1 )}

-~ . .

w um= parallelosremiPars) &

~ auzd._susi{fPara, TorsBottonsLeft-Risht) &
rerrLdlst (FLs Tors D L7001 § rerr_dist(FitrBottom:C:090:07) 8
rerr.Ldist (Pl LeftsAs LE-9¥0:01) & rporr_ dist(PtrRight B L[E~-%0011,

4 The zresz of =2 disc

ares{lliscsm=i¥R72)
S gdisc({llisc) &
radius{iliscsR).,

s

% The surfzce zrezs of 2 serhere

arez{Snll A5 ikR™2)
e shell{5Hh1l1l) &
ragius{ShllsRY.

Aal



greas(lul s 2HrikREH)
“-— tubhe(lsl) &
radius{CulR) &
hedght(CulH),

wol (Sehey (473 Eri SR
e gehore(Seh) &
radius{Srhis R,

vl (Cul se i KRT2EH
e culinder{lwl) &

BN radius{CulR) &
— height{Cul:H).

vol{(Cres (173 Er i 8RT2KH)
we- pone{lner &
radius{Cne:R) &
teight{(CnesH .

¢

g

g
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The

The

The
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valume of

volume of

volume of

W

i

W

i

of 2 ocwlinde

SFNETE .

culinder

cone
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AEOINFZ @ Obher inference ru

%z The mase of 2 0L fibre i the mass
a rar lensth of its surrorting bDodw
# times its infinitesimzl thickness.

massiFitires dOXIEMU)
e pontomessl (ObdrXsamisFibresasBY F &
bodeld(Obdy 2 '
mess.rerLlensth(lodeMul),

4 The mass rer length of 2 10 fibre is the
% omeess rer zresz of its QUPFDPtl - wlulul®
A times its infinitesim=zl thicknsse,
mmﬁkﬁ rer.lengthi{Finreyd (X ) KMu)
\\/ e pontomgasl {0hdsXedissFibreAsBY * &
podwdadiihigy &
mass..rer.aresilndrMul,.
% The messe rer zrez of z 20 fiore is tn
%z mzss rFrer volume of its surporting H?d
# times ii infinitesimzl thickrness,

mass.rer.ereriFibre: JOX)EMUD
e £ pontomesslObsXrAxissFibresG:B) F* &
[~

podei3cilnhiy 2
mass.rer.yol (OhdsMud .,

% The sbove threes rules snould be united into one.

4 Radius of gurstiorn of =2 roint.s
T cadoof o sur (Fhefsiss )
h e woirb (LY R orerr dist(PLefwisKellir?,
% Perrendiculeyr distanoce of ¥ roint o v suis.
rarr.dist{Ftraxisiw) R [180:071)
e gapzrabionioriginsPLR:L0:07).
% rather srecizl rurrosel

¥ Perrendiculsr distance of ww spoint to oz z2yis.

rarr_distiPFhrawie{zi e R DIBQ+ET 00
e gorarationioriginsFLRsLT=013,

ug

# rather srecizl purrose!
4 FPerrendicular distence of v roint Lo rr osuis.

rarrLdist{(Ftrexis{(rr) s R¥siniAalerhae-TiIL¥0+alrna 002
G- sorzvationioridinePLeRLT01)s
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A% GENEN ! Bite of dermnerzl krnowledge shout certszin obdects

J

Updztedi: 5
¥/

isa{reriodralwavwsl.,
issi{rointroriging.,
isaf{lineraxiseixl ).
isa{lineraxis{gl).
isal{lineraxis(=z)),

H

dbentre! Ltzrnsent{axis(x) L0012} 3.
dbentrue( tangent({axis{wiLF¥D:01) 1.
dbentre! tarnsentizxis(z)s[0,903) 3.

1,
7
1,
5

e Dl D0

H

-~ dpentre! onf{originss<is(=x)? ),
- dpernhtryel onioriginsexis{vl) ¥,
-~ dientre! onf{originesxis(z)) 1,

Fabvruzre 21




A% FORMI ¢ Formulze for cslculsting masses of bodies ¥/

% Mezss rer lendgth

relatesimess_rer_lengthsLmasss: lengthl).,

rrerare(mass_rer_lengthrlrmassrmass{(ObdsMl»
situstion(lbg) ¥ i~ ncocec bodueld(ObhJd).

rrerare(mass.rer_lengthslsmassrmass_rer_length{DbdsMu) s
situastion{ibi) ¥} i- ncc bodueld(0b.d).

isformimass.rer.lengths situstion{(Obdl»
M o= LMy )
= mass(lbhdsM)r &
mass..rer.length{lbiMu) &
lemngth{(Ob.drL) .,

% Mass rer zrex

relates(mass_ rer.areasLnasssrareal)d.

rrerare{mass.rer.areasdrmessrmass (OhdrH) s
situstion(0b.d) )} - neoe bodu2d{0bd).

rropare{mass.rer.srearrmassrmessorer_arez(lbdsMul) »
gitusztion{lbd) ¥ i- rnco boduw2d{0bd).,

isform{mass.Frer_.areas situstion{lbJ)s
M o= A¥XMu )
S—= mass{hisH) &
mass..rer.asres(lbdisMu) &
srez{lbhirAalX.

4 Mass rer volume

relastes{mass..rer_volsLmasssvolll,

rrapare{(mass_rer.volrQrmassrmass(Ubdrif) »
situation{(0bd) ) - ncc boduw3d(lbh.g).

rrerare{mass. rer.volsQrmassymass_rer_vol {(ObhdsiMud s
situstion{Obd) ) - nce bode3d{(0bJ).

]




isform(mass.rer.voly situation(Ob.dl»
M = UkMuy )
“-- mass{lhdrM) &
mess.rer.vol {DbhdsMu) &
vaol{Ohd=V),



¥ OFORMZ & Formulze et 21 for the tMoment of inertisz

4 rroblen.solving.rules >,

T b T Terpenpr -

# Homernt of Inerties

relastes(moment. of. . .dinertiz:Lnmzsssrofsl).

rrerere{momnent.ofiinertizs s rofErradoof  gsur(Obirsis (XY RE) .
situztion{lbhdraxisi{xX) ),

isformimoment. . of . inertiss

situ at oniOndraxnis(X) s .

MERG™2 = intesrabe(MPRRGF 2, nnw<;ﬁs ".

TT e mass(ObdrM) B Yo

- rad.of gur{0bdrexis (X)) 2 RE) & TN
£ cont.mess (ObdsYOranis (X)) FibresArE) }\é// -

mass{Fiore:Mf) &
rad.of ger(Fibresexis(X)sRGT) .

% Farzllel Axes

~avgsrsrofgsradoof o gerildbhirAMics R »
situstion (g A 159N@h2,1§.J
issObisAuet) &

= rigir ) &

L diffiAurtBrigin) ¥ &

N ) me?i?(Newa"1Q9utiaGriQini?%
~ qép ra]leliéxlcvﬂaw;ii *r:?

f

lfrorm(P~PR11@l~?KQSy situstion(lbdsReslavisrCentreduisls
: RGE = RED 4+ A™2 )

A r»m aflgur{lbdrReslaxisRE) &
r&d of . gur{lbirUentredxisREGC) &
rarr.dist(RezlaxissContrefdissAaDdird,

—_——— —




S OFNIOR ¢ Temrorarw stuff for doing function stuff

on dbentry

Urpdated: 5

¥/

fr.dbhentre{X)
i— groundtest(X:sgSround)s
Iy
trace( s> Zrexn’sLX14)
adberntryiXl.

fri_dbentre(X?} Pt
1= furnctor(Xs ?

argstruct(FPredsNsTuresFmar):
X =, L. tArgsly
maksolid{FmarsArgs: Tures):
trace( >Xs XrAn’ e LX1:4) s
obherntrue(X)
P,

S ] / [}/\

 fr.dbentrae(X)

t— errar{ungr:L[XIstrace)s

continue.

errmess{undgr: ‘Unground database entrul

% Arrly function rrorertiecs
maksolid(Cl>Cde00),

maksolid{l[FiFrestlsLalarestI«[TITrestl)
i~ maksl{FsAsT)s
maksalid(FrestsarestsTrest).

s maksliargrsAr_) I- nonvar(Aal.

N

makslivaleA:T) I~ cdensum(T:A).

A= RN S SN

Februsry

el



S

¥ FPATCH: Various temrorary ratches

Updeted! 10 Februasre 81
X/

% Fix szmeclass to desl with 30 vectors
4 Tor serzsration. vecsdd csn handle these
%4 85 well for simrle cases.
i- retracti{treesini{sersy_2):
assertai{trecidi{sers (00013},




A% BEL ¢ Utilities for selecting elements from condunctions ¥/

% Select 2rnd construct
sel (AZRestsA*BsBERest ),
sel {XERestlsArBrXE&Rest2) i~ Iy sel(RestlsArBsRest).

csal {AxAsB:B).

% Select only
sel {AkRest:A).,
sl {(X&Restsa) i- !y sel{Restral,

sel{ArA).



X QIK %/

*

i~ save(‘scraifon’).

ift

r i- restore(fon),



A¥ MOFTL.FRE ¢ A& moment of inertiz

eroblemi{imoTils ‘Redius of Gurztion

Limeclld.

podmt (L.

Foalntird.

lime.sws(llslerd.
serzrationi{origin:l:~2:00:013,
sprarationi{originsrsz:L0:01),
or{ovrigin:112,

massl{llsmd,

radoof.gur{llsaxisialslLl,
givernis).

givernim .
sousht k),

rroblem ¥/

of

=1

linmesmsn s

r

Ik,




A% MOFIZ2.PRE 1 Znd Moments of Inertiz eroblem %/

eroblemimofiZs "Redius of Gurastion of z rectsnglexsnwn [0

rectasngle{rectl.

lime(tord,

Line{hot).

Limedleft),

Tinel{right). I
pniacd.sesirectstorsbotesleftsrighty,
warrLdist(originetor D LP0-00) .,
rarr distioriginshotes~0 %0012,
rave.distiorigineleftr—2s L0010,
werr.cdlist{originsrightsa L0012,

masasl{ractsml).
rad.of guri{rechtraxisivlskl,

givaernial.
giveniind,
siverniml.
sougnt (k).

% redius of dgurastion of 2 line

rad.of.gurilneradis{(w) s Asart (31D

e linesuwsi{lnesLendsRenag) &
onifFtslne) & oniPlraxisd(z)) &
seraration{FPt:RendA:[0»01) &
sergrationi{Ft:Lends-As L0012,

— e g i e e e
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¥ OFMOFIZPRE ! 3rd Moment of Inertiz rroblem ¥/
sroblem{mofif: ‘Redius of Guration of z2n imclined linesnin’ 20030

lima(lly.

roint{1l).

saintird.

Lime.sgs{ll:1s1r).
sererationi{originesles~2:[0s07),
serarationi{originsrsa: L0010,
orni{origins11.

massl{llsm).

limne{sxisirril.
an{originsasxisi{(rrll.
tangsentiasxis{rrisLalrhs 010

~rad.of gur{llsraexisirriskl,

—_—

given(al.
giveni{glrhal.
givernim .
sousht k).
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Filei: DERAIMOFIA.PRECOOE:L400:405,MYMOFI] Crested? 02-Arpr-f1 14104131 Printed? ¢
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_—
A MOFI4.FPRE § 4th Momsnts Qf Imertis problem £/

erablemimofids ‘Radius of Guration of 2 rarazllelosSrasminin’ 2003,

rarallelosrasmirssrmd.

Limeditord,

lined{potl.

lined{left).

lTimsd{risghtl.

pusd_ susiragrastorsbots leftsrisht) .
rarr_dist{originstors 090003,

rerr distioriginsboty—p:LF0:07),
rerrodistioriginslefts-z:Lalrha~F0,01),
rere.disti{originsrightrsaLalehs-70,010,

mass{ragrmemd .

~limgl{axisirrd).

_oni{origineaxisirril.
tangent(adis(rrisLazlrha01),
rad. of_guri{ragrmsaisirriskl.

giveni{al,
giveninl).
giveni{alrnz).
giverni{m?.
aought (k).

% radius of gzretion of z2n inclined line

rad.of. guri{lne:AxAXsin(TZ-T1}sart{3)}

S line.swsi{lnerslendsKend) 2
on{Ft:Lne) & oniPL:Ax) &
tengent (A [TEF1) 2
sersrstion{PtsRendsAr [T1:F1) &
serarationi{Ptrlends—asLTLF13




AR MOFIS.PRE 1 5th Homents of Inertiz & LS

sroblemimofifSs ‘Radius of Guration of 2 ringxnsn 011,

ringiringl).
centre(ringlsorigind.
radius{ringleszl.,
meets{zis{(z)rringlrorigini.,

massi{rinslsml).
rad.ntf.guriringlsadisi{z)k},
sivenial.

giveriimd .,
sought (k)




Sk MOFI&.PRE I &th toments of Inertiz sroble
rrablemimnolisds ‘Radius of Guration of & Disch
vdiscicdiscl).

cantref{disclsorigind.

radius{disclsal.
meets(avisi{z)sdisclsarigind.

mass{disclom),

rad.ot..geri{disclraxisizi L),

given{al.

gsivernim) .
sousht k).

% The radius of gurs
4 rerrendiculsr sdis

7 N

Tradoofogur(RingsfAxisa B
e pinE(RINE) & centrel{Rinsg0) &
meete{Axis RingsC) & radivsi{RinsgR),

mo¥s

IR R A BN

tion of 2 ring sbhout
throush its o




AR OHMOFTI7.FRE 1 7th Moments of Inertiz eroblem %7

rroplem{mofi?: ‘Eadius of Guration of 2 srheresnun

srhere{asrheral ¥,
centre{srherelrorigind .,
radiusisrherelral.,

massi{srheraelsml .,
rad ot .suri{srnerelrais{zisk),;
HLVErCE) .

Siverimd
sousivh (.

% The radius of dwration o
¥ rarrendiculsr 2Mis throw
4 divided bHw root 2.

rad.of.gur{lliscrAxissRiesart (22
e mige(lisc) & centre(liscs0) &
mestel{AxissNiego:0)Y & radiusi{llisc:R),

S0 B0
cantr
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SE OMOFIg.FRE § Bth Moments of Inertiz rroblem ¥/

sroplenimofi8,: ‘Redius of Gurstion of 2 shellsmim?sLD12.
srielli{shelll.

centre{shalllsorigind.

radiusi{shellliszl-

mass({shelllsml.

rad.of..gurishelllaxis{z) k.

given(sl,

givernimd,
sousht (k).

— # The radius of gzretion of & ring zbout =2
— 4 rerpendiculsr sxis through its centre dg ife vedius

ratd. of gur{RingAxiss K}
e pingiRing) & centrel(Rins0) &
meete{AMissRinsg,C) & radius{Ring:K).,




e
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N

A% MOFIZ.FRE § %th Homents of Inevitiz sroblem R

groplen{mofivs "Radius of Guration of & celinderisrn’ o013,

culinder{celinderll,
centref{cwlinderlyrorigin?.
radius{owlindsrirz).
feignt{cwlingderlisnl,

mzssi{owlinderl-m).
raod_of guri{culinderlsarisizi k),

sivenia).

givenifl.

givenind .

soushtik).
A~

ol

% The radius of surestion of 2 disc stout =
¥ rerrendiculasr sxis throush its centrse is its redius
% divided bw voot 2.

rad.of gerilliscraxissRsart{2)}
e gdisc{lisc) & centre(lliscsC) 2
meets (AxisDiscs0) & radius{llisc:RI.

e ety e e
= : e = -
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QUELE Switches! AFILEIASCII JCOFIESIL /SPACINGII

' /% MOFTL0.FRE 2 10th Moments of Inertiz sroblem %/

Q2-drr—-87
ALIMITIZELD

probleninefilds: ‘Redius of Gurstion of = conesrmnfe L1,

conel{oconall.
centre{conelorigind.
radius{conels7’.
heighticomnels .
masal{conalsm.

rad.of. guriconelsaxisiz)rk),

giverni(s).
s#ivenihl.
sivenim) .
godsht (.

rarrendiculsr s3xis
givided bw roobt 2.

oE

radoof geur{lliscsaxiss R sart(2))
S pisc({llise) & centre{(llisc:C)
meeta{AMissNiscyC) & radiusi{llisc:RI.

The radius of guration of
i

Throush

s about
cantra i

e e o e e

2112 Dzte O2-apr-81
L i3i28i1s Frinmth
AFORME I NORFAL

IR

FRe L
[=2n R




AR OMOFI1I1.PRE § 1ith dMoments of Inertiz rroblem &7

rroblem{mofills "Radius of Gurstion of a tubespnm's[1).

tupe (hubel .
centre{tubel sarigind .
radius{(tubel 5.
height(tubelhl,

mass(tubelsmn) .,
rad.af gur{tubelsaxisi{z)sll,

giveni{sl).
Hiveninlt.
giveanimd .,
sought (k) .

—~ 4 The radius of guration of & ring sboul =2
- %4 perrendicular 2xis throush its centre is
red_.of. .gur{Rins:Axis K1
S ping{Ring) & centre(Rins0) &
mests{(Axvis RingsC) & radius{Rinsg M) .




wes
T restore(save),

weg
V- inFut (mofil) .,

Froblem from file :\mofil.prbk.

Radius of Guration of a8 line

Let 11 be 2 new line

Let 1 be 3 new roint

Let r be a2 new roint e s -
% Note! m (of ture mass) was used in 2 mass definitionm (2)
Note! K

(of ture rofg) was used in = rad_of_ger defimnition (3)

L mofil rroblem read into data base.
Copas wes
& ! ?- g0,
8 ¥ ERROR Ture unknown —-— Cal
( comtinue after error )
T Attempting to solve for Ck] in terms of Casm]
< 1 am now truing to solve for k without introducing amw Unkrnowns .,
Arrlicable formulaze ¢ Cparallel_axes;moment-of-inertia]
‘ (try  rarallel_ames)
(try moment_of_inertia)
Treing to arply strategs(moment-of-inertiaysituation(llvaxis(s)))
& Let rointl be 3 new roint )
Fointl is new fibre defined by
- isa(rointsrointl)
) seParation(orisinvpointl,rlyEOrOJ)
No luck - I will row sccert unkrowns in solving far ),
J Arrlicable formulae H Cparallel-axes;moment-of_inertia]
(try Farallel_axes)
(tru moment_of_irertia)
Treing to arply stratesy(moment_of inertiz,git, ] i
- uat M (w)))
Let mass_rer_lengthl he the mass-Per_lensth of llfon(ll,a\ls -
Note: mass.rer_lengthl (of ture MBSS) was used ip g8 mass_rer_length definitlgn (2)
Equatior-1 m*k“2=intesrate(d(r1)*m 5
. L ass-Per-lensthl*(a*—1+a+a+r1+a+3*‘l+a*--' ~n
formed by apelu 3 : . : 1)73
1 Fluing stratess(moment-of_lnertxavsituation(11,3x15(9)))
This ecuation s 1 2 i
' BOLVEE for k bub 1ntroduces Cmase Fer_lensthll,
_ L Unknowns 3llowed 3

So now I must solve for Cmass_re
] ~Fer_len
given Ckyaym] R

.s3*~1+a+3+3*-1+a*-1;ax—1+a+ays)



er-lengthl without introducing any unKDO“”S'

{ am mow truing to solve for mass-F
er_lenﬁth;rasolva]

Arrlicable formulae @ Emoment_of_inertiavmaSS—Pe“-VOI'mass‘Fer-a“eaima¢9—P
(tre moment_of_inertia)
(trg mass_rer-vol)

(tre mass_rer_area)
(tre mass_per_length)

Trueing to arrly strategu(mass_Per_le

2 = fr) CLoX—
-1+ k-1+rix-1+ak-1tata (aX-1+aiairitspak-it?
botat sl jtustion(li))

ngthvsituation(ll))

toihnd 1+a*-1+3*-1+r1¥-]+a*—i+a+a))*mass_ﬁer_lenﬁthl
Eauation-2 ¢ m=(a%X-ltatatr
formed by arrluing 3 stratesa(mass_Per_lensthys
Thic eauation solves for mass_Per_lensthl.

[ No unkrnowns 1 o uwou accert this equation T <es.

S0 now I must solve for L1
given Emass_Per_lensthlykra,m]

Eauations extracted : : o > %
m*k“2=intesrate(d(r1)#mass_per_lensthlx(a*—1+a+a+r1+a+a*~1+ax-1 ,ax—1+a+a+a*—1+a*-37?*—1+a+a,g)

m=(a*—1+a+a+r1+a+a*—1+a#—1+r1*—1+ax—1+a+a—(3*—1+a+a+r1+a+a*—1+§%§§+a*fi+a*—1+Pi*-1+3*—1+3+3))*mass_#er_lengthl
Xy

ues

{_ T= coné 83456 (54272 lo-ses +t 29184 hi-ses)
hear 49152 = 48243 in use *t 909 fTree
global 1187 = 16 in use + 1171 free

loczl 1024 = 14 in use + 1008 free
trail o 9 G 0 in use + 511 free

0.05 sec. for 2 GCs dgaining 993 words
0.51 sec. for 26 local shifts and 43 trail shifts
11,01 sec. runtime



i P= inrut(mofil).,

Froblem from file § mofi22.,rrb

Radius of Guration of andgle

Let rect be 2 new rectansgle

Let tor be 2 new line

Let bot be 2 new line

Let left be 2 new line

Let right be a3 new line

Note! b (of tere lendgth) was used in 2 rerr_dist defimition (3)
Note! [90:0] (of ture andle) was used in 2 rerr_dist defimition (4)
Note! -b (of ture lendth) was used in 2 rperr_dist definition (3)
Note! -3 (of ture lendgth) was used in a2 rerr_dist definition (3)
Note! [0s0] (of ture andgle) was used in a2 rerr_dist defimition (4)
Note! 3 (of ture lendgth) was used in 2 rerr_dist definition (3)
Note!: m (of ture mass) was used in 2 mass defimition (2)

Note! k (of ture rofg) was used in 3 rad_of_gur defimition (3)

mofi2 problem read into dats base.

“es
i P—- Ho.

Attemrting to solve for [k] in terms of Carbeml

I am now trying to solve for k without introducing anye unkrowns.

Arrlicable formulze $ [rarallel_zaxessmoment_of_inertial

(try prarsllel_axes)

(try moment_of_inertia)

Truing to arrly stratedgue(moment_of_inertiassituation(rectsaxisiw)))

¥¥ ERROR nfrec3 ( continue after error )
Let linel be & new line

Let rointl be 2 new roint

Let roint2 be 2 new roint

Let tur_rtl be 2 new roint

linel is new fibre defined by
isa(lineslinel)
line_sus(linelsrointlsroint2)
isa(rointsrointl)
isa(rointsroint2)
isa(rointstur_rtl)
on(tyr_rtlslinel)
seraration(tur_ptlyrointl,-2,L0-01])
seraration(tyr_ptlyroint2,2,C00,01)

No luck - I will now accert unknowns in solving for k.

Arrlicable formulze ! [rarallel_axessmoment_of_inertizl

(try rarallel_axes)

(tre moment_of_inertia)

Truing to srrly strategy(moment_of_inertiascituation(rectsaxis(w)))



Let massl be the mass of linel.

Note! massl (of ture mass) was used in 2 mass definition (2)
Equation-1 m*g"2=intesrate(m3551*((a*—1+a+a)/sart(3))“Qy—bvb!B’, N
formed by appluing ¢ stratesu(moment-of-inertiaysituation(rect'aﬂls(i)”

This eauation solves for k but introduces Cmassil.

L Unknowns zllowed 1 llo you accert this equation 7 yes.

So now I must solve for Cmassl]
given LCksasbeml

I am now trueing to solve for massl without introducing arne unknowns.

Arrlicable formulse ! [moment_of_inertissmass_rer_volsmass_rer_arersMase_rar_lengthsresolval
(try moment_of_inertia)

(tre mass_rer_vol)

(trg mass_rer_area)

(tre mass.rer_lensth)

Truing to arrly stratesu(mass_rer_lengthssituastion(linei))
(tre  resolve)

No luck - I will now accert unknowns in solving for massl,

Arrlicable formulze ! [moment_of_inertiasmass_rer_volsmass_rer_arearsmass_rer_lengthsresolvell
(tre moment_of_inertia)

(trg mass_rer_vol)

(try mass_rer_area)

(try mass_rer_lendgth)

Truing to arrly strategsue(mass_rer_lengthrssitustion(linel))

Let mass_rer_areal be the mass_rer_area of rect.

Note!: mass_rer_arezal (of ture mass) was used in 2 mass_rer_area gefinition (2)

Equation—-2 { massl=(a%X-1l+at+a-(a2X-1+a+at+tax-1+3X-1))¥(d(el)Xmase_rar_arezl)
formed by arrluing ! strategu(mass_rer_lendthssituation(linel))

This equation solves for massl but introduces [mass_rer_zrezall.
[ Unkriowns 2llowed 1 [lo wou zccert this equation T yves,

So now I must solve for [mass_rer_sreall
given LCmasslsksarsbrml

I 2m now truing to solve for mass_rer_areal without introducinsg zng yoknowns.

Arrlicsble formulze ! Cmoment_of_inertizsmass_rer_volsmass_rer_area,paes-ror-lengthyrezolvel
(tre moment_of_inertia)

(try mass_rer_vol)

(try mass_rer_aresa)

Truing to arrly stratedu(mass_rer_areassituation(rect))

Equation-3 ¢ m=(b—-(-b))%k(a-(-23))Xmass_rer_areal
formed bu arrpluing } strategu(mass_rer_areassituation(rect))

This eauation solves for mass_rer_areszl,
L No unknowns 1 o wou zccert this eauation T ues,

So row I must solve for L[]



dgiven [mass_rer_arealsmasslsksasboml

Ecuations extracted
mkk"2=intedrate(massiX((a¥—-1l+a+a)/sart(3))"2y-bsbrv)

massl=(ax-1+a+a—-(ak-1+at+atak-1+a%-1))¥(d(gl)kmass_rer_areal)
m=(b-(-h))%k(a-(-a))Xmass_rer_areal

4es

i\ ?- core 87552 (58368 lo-sedg + 29184 hi-sed)
hear 53248 = 51256 in use + 1992 free
global 1187 = 16 in use + 1171 free

local 1024 = 16 in use + 1008 free

trail 511 = 0 in use + 511 free

0.03 sec, for 1 GCs dgaining 556 words

0.24 sec, for 11 local shifts and 17 trail shifts
4,52 sec, runtime



i P= dnrut(mofil) .

Froblem from file ¢ ﬁ%fiS.Prb

. R ———
Radius of Gyration of am inmclined line

Let 11 be 3 new lirne

Let 1 be & rnew roint

Let r be 2 new ®oint

Note! -a (of tyre length) was used ir a2 seraration definition (3)
Note! [0s0] (of ture andgle) was used in 2 seraration definition (4)
Note! a (of ture length) was used in 2 seraration defimitiom (3)
Note! m (of tyre mass) was used in a mass definmition (2)

Let axis(rr) be 2 new line

Let turical.rointd4d be 3 new turical_roint

Note! [alrhas»0] (of ture angle) was used inm 3 inclime defimition (2)
Note! k (of tyre rofd) was used inm 2 rad_of_sur definition (3)

mofi3 rroblem read into data base,

ST Hes

\-\ « T— g0,

XX ERROR Tyre unknown: alrhea
( continue after error )

Attemrting to solve for L[k] in terms of Lasalrnzsmd

I am now treing to solve for k without introducing a2ny unknowns,

Arelicable formulae ! [Crarzllel_azxessmoment_of_inmerti=l

(tre rarallel_zxmes)

(try moment_of_inertia)

Truing to 2rrly stratedgu(moment_of.inertiarsituation(llsaxici(rr)))

Let rointl be 3 new rFoint
Note!: rl (of ture lendgth) was used in 2 seraration defimition (3)

rointl is new fibre defined by
iga(rointsrointl)
Q\J; seraration(oridinsrointlsyrlsLO+01)

Note: ul/cos(aleha) (of ture length) wes used in =2 seraration definition (3)
Note: [alehas0]1 (of ture andle) was used in 2 seraration definition (4) ‘

No 1luck — I will now accert unknowns in solving for k.,

Arrlicable formulze 3 [rarallel_axessmoment_of_inertial
(tre rarzllel_axes)

(try moment_of_inertia)
Treing to arrly stratege(moment_of_.inertiassituztion(llisaxis(rr)))

Let mass-rer_lengthl be the mass..rer_lensgth of 11.
Note!: mass_rer.lengthl (of ture mass) was used im 2 mass.rer_lensgth defirnition (2)

Eauation—1 : mxk~"2=intesrate(d(ril)¥mass_rer_lengthlik(rlksin(alrha-0))"21"2s3,n)
formed by arrluind ! stratedu(moment_of_inertiarsituation(ll,axisirr)))

This eguation solves for k but introduces Lmass.rer_lemnsthlld,



[ Unkrowns allowed 1 [lo wou accert this equation 7 ves,

S0 now I must solve for [mass-rer_lendthil]
given [krasalrhasml

I am now trying to solve for mass_rer_lengthl without imtroducing ant

Arrlicable formulae ! [moment_of_-inertiasmess_rer_volsmess_Fer-2
(try moment_of_.inertia)

(try mass.rer._vol)

(tre mass.rer_area)

(try mass.rer_length)

Truing to aerrluy strategu(mass_rer_lengthssituation(l1))

Equatiorn—2 § m=(a-(-3))Xmass.rer_lendgthl
formed by arrluing ! stratedu(mass_rer._lengthrsituation(ll))

This ecuation solves for mass.rer_lendgthl.
I No unknowns 1 llo wou accert this eauation 7 uves.

~/80 now I must solve for [1J
givern [mass_rer_lengthlsksarzlrhasml

+

Eruations extracted
mkk"2=intedgrate(d(rl)Xmass_rer_lengthlk(riksin(zlrha-0))"2s~2ya3s11)

m=(a-(-a))¥kmass.rer_lengtnl

des
i T— core 23184 (64000 lo-seg + 29184 hi-sed)
hear 58880 = 54798 in use + 2082 free

16 in use + 1171 free

local 1024 16 in use + 1008 free

trail 511 0 in use + 911 free
0.02 sec, for 1 GCs daining 353 words
0.14 sec, for 12 locaz)l shifte 2nd 18 trail shifts
7.89 sec. runtime

global 1187

wnkMours ,

arezsm3EE-"2r_lengtnsrecolvel

yZAIED
1oU



Hes

i T dinrut{mofid),

. . ) . b ’
Froblem from file +mofid,.rrib

Radius of Guration of 2 rarzllelosram

lLet rasirm be 2 new rarallelosram
l.et tor be 2 new line

Let bot be 2 new line

et left he 2 mew line

et right bhe 2 new line

Note: b (of ture lendgth) was used in 2 rerr.dicst definit

10n

(3)

Notei: [90,0]1 (of ture zngle) was used in 2 rers_dicst definition
Note! -b (of ture lensgth) was used in 2 rerp_dicst defimition (3)
Note: -2 (of ture lemnsth) was used in 2 rers_dict defimition (3
Note!: [z2lrha—90:01 (of ture andle) was used in 2 rerrp_dicst definition 14)
Note: a8 (of ture lendgth) was used in 2 rerr_dist definition

Notei m (of ture mass) wes used in 2 mz2es definmition (2)
; Let axis(rr) be 2 rnew line
(}%Let tyrical_rointd be 2 new tericzl_roint

P32

Note: [zlrhz2:0] (of ture 2ngle) was used in 2 incline defimaition
Note! k (of ture rofdg) was used in 2 rad.of_gur defimition

mofid4 rroblem read into datzs base,

Hes
T A1 I

¥ ERROR Ture unknown: zalrhas
( continue 2fter error )

Attemeting to solve for [k] in terms of [a:bhrz2lerhzeml]

(3)

T =zm now treing to solve for k without introducing ang unknowns.

Arrlicable formulzse | [rarellel_zxessmoment_of_ imertial
Cﬂ (tre rarsllel_.axes)

= (trw moment_.of.imertiz)

(4)

;s
C2)

Treing to arrlue strategw(moment_of.imertizrssitustion(ragrmraxisirri))

Note!: xl/cosi(zlrha) (of tuyre lendgth) was used in 2 serzaration

Note! [zlrhz:0] (of ture znele) was used in 2 serzration

Note! wl/sin(zlrha) (of ture lendgth) was used in = seraration

Let limel bhe z mew line

Let sointl be 2 new roint

et roint2 be 2 new roint

Let origin2 be a3 new roint

Note: aksin(slrhnz) " —l¥-l+wlxtanizlrha)™~l+tan(zlrna) ¥ulxX

defimition

defimnition (4)

-1

(of tures

Note? [Os0]1 (of twere zndgle) was used in 2 serarztion definition

Note: s¥cinizlrha) " -ltelikten(zlrha)"—l+tan(zlrhal¥elix-1

limel is rnew fibre defined by
isz(lineslinel)
lime..sus(linelsrointlsroint2)
jez(rointsrointl)
jisal(rointsroint)
isa(rointrorigini)

{of

twre

definition

(4
Tengtn)

larst,

13

(3

n?

[R=3 3



onforigin2slimel)

separationﬁorigiHQsPointlpa*sin(alpha)”—l*—1+31*tan{alpha)“—j+tan(alpha)*91*
seraration(originsroint2raksin(elrha) "~14ul¥tanizlerhz) "~ l4tan(zlrhz )yl k- L

No luck - I will row accest unknowns in solving for k.,

Arrlicable Tormulszse Crzrallel _axesrmoment_of_inertizl
(tre rarzllel_.zues)

thry moment.of_.imertiz)
Treing to azrelu stratedge(moment. .of_ inertizrsituztion(ragrmszxicirr)d)
Let massl be the mass of linel.

Note?: massl (of ture mass) wae used in 2 mass definition (2)

Let —-(a¥sin(alrha)”~14+ulktan(alrha)"~1+tani(zlrhez)¥ul¥-1) he the ce
Note! —(aXsin(alrha) ~lt+ulktan(aleha) —l+tan(alrha)¥wlk—1) (of tus

Ecruation—-1 @ mXk"2=intedrate(massl¥((aXsin(alpha) "~1+ul¥tan(aleha) "~1+tani2lrha
formed by zsrrluing 3 stratede(moment_ of_ inertizrssituztion(ragrmeaxicirrid)

This eauation solves for k but introduces Cmess1].,
GEK Unkrowns allowed 1 lo wou accert this eeuation 7 wes,

So now I must solve Tor Cmassi)
given [kszsbealrharsml

I am now truins to solve for massl without introducing =2re UnRkrOWRS »

Arrlicable formulze 3 L[moment.of_.imertizsmess_rer_volsmass_rer_srezsmacscs_rar_ler
(tre momemt_of_inmertisz)

(trwy mass.rer_vol)

(true mass.rer_ares)

(tre mass.rer.lengtn)d

Trueing to arrly strategeimsss_ rer.lensthesituation(lineid)
{(tre resolve)

Mo luck - I will now zccert unkrnowns in solving for masssl.,

Aarrlicable formulze 3 EmONEﬁt_Df~iﬁ9PtiB!mBSS_PEP_VQlmeSE_PEP_BFEB!mEES_PET_LQ;
(btre moment_ . of_inertiz)
A (tre mass_.rer_vol)
(hre mass_ rFrer.areaz)
(try mass.rer.lensth)
Trueing to arrle stratedu(mess.rer.lengtnrssitustion(linel )
Let mass.rer.arezsl be the mass.rer_arez of ragSrm.
Note: mass.rer.areal (of ture mass) was used in 2 mass_rer_zrea dafinition (2)

Eauation-2 § massl=(aXsin(alrha) -1l4+elxtan(alrha) ~1+tani(alerha)kulX-1- - (z2Xgip, .
¥mass..rer.areal)

formed bw arrluing | strategseimass.rer.lengthrssituation(linel))

This euation solves for massl but introduces [mass_ rer_zrezl].

L Unknowns z2llowed J o wou 2ccert this ecuation 7 uwes,

So mow I must solve for L[mass.rer.z2rezl]
givern [Cmassliskezsbrzlrhzoml

I 2m mow treing to solve for mass.rer_zrezl without introducing =2ny unkbnowns

-



- el
2cs_FpamT_2T2a2 Mz=E_rar. le

Arelicable formulze ! [momenmt_of_inertizsmass_rFrer_.vols-mass_;
(tre moment_of_inertiz)

(tre mass_rer_vaol)

(tr2 mass_rer.zarea)

Treing to arrly stratedw(mass_rer_zreszssitustionirzgrml)

Eauation—-3 2 m=(b—(—b))*(a/sin(alpha)—(—a)/sin(BlPha)}*massfper_areal
formed by arrluing ! stratese(mzss_rer_zreascsitustionira2srm))

This eruation solves for mass_rer_zrezl.
L No unkrnowns 1 o wou zccert this eceuation 7 wes,

So mow I must solve for [
given [mass_.rer_z2rezlsmacsslsbszshrzlrhzsml

bl

Fauations extrazcted 3

mkk."2=integrate(massik((aksin(alrha)"~1+ulktan(zlrna) "—14+tan(zlerhz) ¥elx—1 ) %¥S2

massl=(aXsin(alrha) "~1l+ulktanialrha) " ~14+tanialerna) ¥ul¥-1- —(2kcinizalsha) T-1+:

sresl)
2; m=(h-{-p)r¥{assin(alrha)-(-a)/sin(zlrha))kmass_rer_=2re=zl

wes :

i F— core 23696 (44512 lo-ses + 29184 hi-ces)

hear 99392 = S7L87 in use + 180% free

global 1187 = 16 inm use + 1171 free

loczal 1024 = 16 im use + 1008 free

trail 511 = 0 i use + 511 free

0,02 sec, for 1 GCs dzinming 353 words
0,33 sec., for 14 loczl shifts 2rnd 28 tr2il ehifts
10,90 sec, runtime



wes
'

i T anrat(mofisS) .,

Frobhlem from file 3
)

Radius of Geratiom of 2 ring

(@] Let ringl be 2 new ring
Note! a (of ture lensth) was used in & radius defimition (2)
Note! m (of ture mass) was used in = mass definmition (2)

a Note! k (of ture rofd) was used in 2 rad_of_gur definitiorm (3)

mofid eroblem read into data base.
(&)
yes
) ! ?- do.
- Attemrting to solve for L[kl in terms of Casmd
o

- I am now truing to solve for k without introducing zne unkrRowre .,
Arrlicable formulae ! [rarallel_axessmoment_of_inertizl
(trg rarzllel_axes)

@ (tre moment_of_inertia)
Treing to arrle stratedue(moment_of_inertizssitustioniringlsaxics(z)))
Let rointl be 2 new roint
rointl is rnew fibre defined bw

isa(rointsrointl)

o seraration(orisinsrointlsasCthetal»01)

B No luck - I will now zccert unknowns in seolving for k.,
Arrlicable formulze ! [rarzllel_axes,moment_of_inertizl

" (tre rarzllel_axes)
(trg moment_of_inertia)

=

Truing to arrly stratedue(moment_of_inertizssituation(ringlsevics(z)))
Let mass_rer_lensthl be the mass_rer_.length of ringl.,
Note: mess.rer_lendgthl (of ture mass) was used in 2 mass_rer.lensth definitian (2)

Ecuation—-1 3 m*k“2=intesrate(d(thetal)#mass_Per_lensthl*((a“?)“number(+,[1]?[2]))“
formed by aFrrleing @

; Z : ; T s FoDu i)
stratese(moment_of_inertiarsituation(ringlsaxici(z)))
This ecuation solves for k but introduces [mass_rer.lensthls+1,

L Unkrnowns allowed 1 Do wou 2ccert this equation 7 wes,
¥X ERROR Tere unknown —--— [+3]
( continue after error )

So now I must solve for LCmass_rer_lensthls+1]
given [kszsml

I am now treinmg to solve Tor mass_rer_lengthl without imtroducins =ny ”“khcnrc
MOWRg |

Arrlicable formulzse ! [moment_of_inertissmass_rer_volsmases_per_sres Mas

S~F2r_lensgthsrecalval

9

@ & o 9

d

)



(tre moment_of_imertiz)

(try mass_rer_vol)

(tre mass_rer_area)

(try mass_rer_length)

Truing to aprlu strategu(mass_rer_lengthssituation(ringl))

Ecuation-2 ! m=2%riXaXmass_rer_lengthl
formed by arrluing ! strategu(mass_rer_lengthssituation(ringl))

This ecuation solves for mass_rer_lensthl,
L No unknowns 1] [lo wou accert this equation 7 wes.

So now I must solve for [+]
dgiven [mass_rer_lengthlsksayml

I am now treing to solve for + without inmtroducing z2ng unknowns,
No luck - I will now accert unknowns in solving for +.

I am unable to solve for +.

I will dgo back to solve for k asain

Eruation—-1 redected.

I 2m unable to solve for k.

no

i\ T— core 83456 (54272 lo-sed + 29184 hi-ced)
hear 49152 = 48078 in use + 1074 free
global 1187 = 16 in use + 1171 free

local 1024 = 146 in use + 1008 free
trail S11 = 0 in use + 511 free

0,01 sec, for 1 GCs daining 353 wordes
22 sec, for 18 loczl shifts z2nd 21 tr2il chifte
4,90 sec. runtime

»



L 4

I am now treing to solve for massl without introducing an
- LN 2Ny

Hes

i P= dinrut(mofié) .

Froblem from file :/mofié.Prb

Radius of Guration

Let discl be & new disc : .
Note!: a (of ture length) was used inm a radius defimition ()
Note: m (of ture mass) was used in 2 mass definition (2?

Note! k (of ture rofs) was used in a rad.of_gsr defimition (3)

mofié sroblem read into data base.

ges
i 7P- do.

Attemrting to solve for [kl in terms of L[asml

I am now treinsg to solve for k without introducing zng unknowns,

Arrlicable formulae ! [rarallel_axes:moment_of_inertial

(tre rarallel_axes)

(trg moment_of_inertia)

Truing to arplu stratege(moment_of_inertiascituation(disclraxisiz)))
Let rimgl be 2 new ring

Note rl (of ture lensth) was used in 2 radius definmitionm (2)

ringl is new fibre defined bw
isa(ringsringl)
centre(rindglsorigin)d
radius(ringlsrl)
meets(axis(z)sringlrorigin)

No luck - I will mow accert unknowns in solving for k.,

Arrliczble formulze ¢t [rarzllel_axessmoment_of_inertizl

(try rarallel.axes)

(trey moment_of_inertia)

Truing to arrle stratedw(moment_of_irertiassitustion(discisexis(z)))
Let massl be the mass of ringl,

Note! massl (of ture mass) was used in 2 mass definition (2)

Eaquation—-1 ! mXk"2=intedrzte(massiX¥rl™2y0rarz)

¢

formed by arrluing | strategu(moment_of_irertizsscitustion(dicels2xig(T)))
This eguation solves for k but introduces Cmassl],

[ Unkrnowns zllowed ] [lo gou accert this equation 7 uec

»

So mow I must solve for [massl]
given LCksawml

ALl

X 1 f * (> : &
Arrliczhle formulze 2 [moment_o1hlnertlasmass_Per volsmaes Fer-#

spez!MESE_Far_lensthrrasolvel



(tre moment_of_inertiaz)

(try mass_rer_vol)

(tre mass_rer_area)

(tre mass_rer.length)

Truing to arrlu strateas(mass_per-lensthvsituation(ringl))
(trg resolve)

No luck - I will now accert unknowns in solving for massl.
Arrlicable formulae ! [Cmoment_of_inertiasmass_rer_volsmass_rPer_2res.paege.rar_Ltensthrrecolvel
(tre moment_of_inertia)

(try mass_rer_vol)

(tre mass.rer.aresz)

(try mass_rer_length)

Truing to arrly strateseimass_rer_lendthrsituation(rinsl))

Let mass_rer_areal be the mass_rer_area of discl,

Note! mass_rer_areal (of ture mass) was used in & mass_rer.area defipition 12)

Let lire_susl be the line_sus of ringdl Let lime_sws2 be the line_gue of rinsl:

Equation—-2 ! massl=2X%riXrik(d(rl)kmass_rer_areal)
formed be arrluing ! strategu(mass_rer_lengthrssituation(ringl))

This eauation seolves fTor massl but introduces [mass_rer_areall,
L Unkrnowns 2llowed 1 [o wou zccert this eeuation T ves,

So mow I must solve for [Cmass_rer_areall
given [masslsksarml

I 2m rnow treing to solve for mass_rer_zrezal without inmtroducing =2ny unknowns.

Arrliczble formulze ! [moment_of_inertizsmass_rer_volrmacs_rer_areasmasc_rer_lengthsrecsolval
(trg moment_of_inmertia)
(try mass_rer_vol)

(try mass_rer_.area) 3
Treing to arrly strategue(mass_rer_arearsituztion(discl))

Equation—-3 ! m=riXa"2¥mass_rer_arezl
formed by arrluing ! strategu(mass_rer_arezssituation(discl))

This eauation solves for mass.rer_zrezl,

L No unkrnowns 1 lo wou accert this equation 7 ves,

So now I must solve for [J
given [Cmass_rer_arezlrmasslobkszsm]

q

i T
Fauations extracted 3 . i

mkk " 2=intedrate(massi¥rl™2s0,2,2)

massl=2XriXrlX(d(rl)¥mass_rer_zresl)

m=riXa " 2Xmass.rer_zreal
wes
i 7— core 834546 (54272 lo-seg + 29184 hi-seg)
near 49152 = 48080 in use + 1072 free
dglobal 1187 = 16 in use + 1171 free
local 1024 = 16 in use + 1008 free
trail 11 = 0 in use + 511 free



, = dinmrutimofi?).,
2 Froblem from file 3/m°fi7’Prb

Radius of Guration of a srhere
N\

Let srherel be 2 new srhere . -
Note! & (of ture lendgth) was used in 2 rad1us_def;n1t}gn 2)
b3 Note! m (of tyre mass) was used in 2 Mass derlnlthn f&) 55
Note! k (of ture rofs) was used in 2 rad.of_gyr definition 3]

D mofi7 rroblem read into data base.
g wes
I ?- 0.
) Attemrting to solve for [k1 in terms of Ca»rml
T?M’a I am row treinsg to solve for k without introducing any unknowns.

Arrlicable formulse ! C[rarallel_axesymoment_of_inertizl
(<5) (tru rarallel_axes)
(try moment_of_inertia)
Truing to arrlue strategu(moment_of.inertisssituation(srherelsaxis(z)))
Let discl be 2 new disc
Note! sert(a"2-z172) (of ture lendth) was wused in 23 radius detinition (2)

@

) discl is new fibre defimed bw
isa(discsdiscl)
centre(disclster_rtl)
radius(disclssert(a™2-=172))
meets(axis(z)rsdisclstur_rtl)

No luck - I will now accert unkrnowns in solvims for k.
D Arrlicable formulae ! [rarzllel_axessmoment_of_irnertiz)
(try rarallel_axes)
(try moment_of_inertiz)
Treing to 2rrle stratedu(moment_of_imertizssituation(srherelsawic(z)))
Let massl be the mass of discl,
Note: massl (of ture mass) was used in 2 mass defimition (2)

*

Equation—-1 @ m*k."2=intesrate(massl*(sm't(a“2—zl"2)/5art(2))”’Z;--a-a-‘--‘J

formed by srprluing ! stratedu(moment_of_inertisscitustion(crherei 2¥1S(2)))

This eauation solves for k but introduces [mase1],

L Unkriowns allowed ] Do vou accert thic equation 7 uec
So now I must solve for [massl]
givern Cksasm]

I am rnow treing to solve for massl without introducing srmy UnkrowWne
Arrlicable formulzae ¢ [moment_of_inppti
(try moment_of_inertiz)

(tre mass_rer_vol)

=
@rmass_rer_valsymasc_por_2red "F5S-Fer_lansthsyresolue.



(try mass_rer_area)

Treing to arply strategu(mass_Per_areassituation(discl))
(tre mascs_rer_lensth)

(tre resolve)

No luck - I will now accert unkrowns in solving for massl,

Arrlicable formulae ! Cmoment_of_inertizsmass_rer.volsmass_Fer_2rea,y.cc_par_lenathrrazolvel

(tre momernt_of_inertia)

(tre mass_rer_vol)

(tre mass_rer_area)

Truing to arrluy stratesei(mass_rer_arearsitustion(discl))
Let mass_rer_voll be the mass_rer.vol of srherel.,

Note! mass_rer_voll (of ture mass) was used in 2 mass_rer_vel definitipn (2)

)

Equation—-2 massl=Pi*sart(3“2—:1“2)“2*(d(21)*mass-Per-yoll)
formed by arrluing ! strategu(mass_rer_arearsituation(discl))

This equation solves for massl but introduces [mass_rer.volll.

L Unknowns 2llowed 1 Do wou a2ccert this equation 7 ues,

So rnow I must solve for [mass_rer_volll
given [masslskszsm]

I am mow treing to solve for mass_rer_voll without imtroducing =nv unknowns.

Arrlicable formulae ! [moment_of_inertiasmass_rer_volrmass_rFrer.arezipass_rar_lengthorazalval

(tre moment_of_inertiz)
(try mass_rer_vol)
Truing to arrly stratesue(mass_rer_volssituztion(srherel))

Eauation—-3 { m=4/3%riXa"3Xmass_rer_voll

formed by arFrlueing ! stratesw(mass_rer_volssituationicsrherel))

This eauation solves for mass_rer_voll,
IL No umkrnowns 1 Lo vou 2ccert this equation 7 uves,

So rnow I must solve for L[]
given [mass_rer_vollsmasslskrzoml

I3

FEauations extracted
m¥k"2=intedrate(massl¥(sart(2™2-z172)/cart(2)) " 2s~zsms7)
massl=riXsert(a"2-z172)72%(d4(z1)%Xmascs_rer_vall)
m=4/3XriXa"3Xmass_rer_voll

ves

! P- core 83968 (54784 lo-sed + 29184 hi-seg)
hear 49664 = 48440 in use + 1224 free .
global 1187 = 16 in use + 1171 free

loesl 1024 = 16 in use + 1008 free
trail g1l = 0 in use + 511 free

0,01 sec. for 1 GCs d2ining 312 worde
0.17 sec, for 10 loczl shifts ang 15

: trai i
2,40 sec. runtime 1 shifte



XSTARTX User EBUNDY HFS [400,4051 Job

MOFI® Sea, 8102 Date 02-Apr-gi {13156 Moritor ERCC IO WECIO 7.01(043)

File! DSKAIMOFIB,SOL<005:L4005405sMYMOFI] Created! 02-Arr—81 12013116 Frinted’ D2-Arr=&{ i2ii4i54

QUEUE Switches!

I

I

m

- L

A

I

N

/FILEYASCII /COFIES:1 /SFACING:!L /LIMIT!L0S /FORMS!NORMAL

T- iprut(mofi8),
roblem from file ! mofiB.srb
adius of Geration of 2 shell

Let shelll be 2 mew shell

Note! 2 (of ture lensth) was used in 2 radius definition (2)
Note! m (of ture mass) was used in a mass definition (2)

Note: k (of ture rofs) was used in = rad_of_svur definition (32)

ofi8 rroblem read into datz base,

es
P— g0,

ttemrting to solve for [kl in terms of Lasml

am rnow truing to solve for k without introducing zre unbkrownes -

Arrlicable formulae 3 [rarzllel_sxes:moment_of_inertiz]
(tre rarzllel_axes)

(tre moment_of_inertiz)
Treing to zrrly strateguy(moment_of_.inertizssituztion(shelllsaxic(=)))
Let ringl be 2 new ring

Note! sart(a™2-z172) (of ture lensgth) wa2s used in = radiue defimition 2

rindl is new fibre defined by
isa(ringsringl)
centre(ringlroridginl)
redius(rindlssart(a"2-=1"2))
meets(axis(=)rsringlsorisinl)

o luclk - I will rnow accert unkrowns in solving far k.,

Arrlicable formulae !
(tre rarallel_zxecs)
(tre  moment_of_inertiz)

Treing to arrly stratess(moment-of_inertiaysituationiehelll;axis(z))W
Let massl he the masc of rinsl,

[rarallel_sxesrmoment_of_inertiz]

XSTARTX



. . : : (19
Note! massl (of ture mass) was used inm a2 mass defimition (&)

Equation-1 ! mkk"2=intedrate(massliXsart(a"2-z1"2)"2y-asas=) aliElEs
formed by arpluing { stratesu(moment_of_inertizssituation(shellir@X2E270))

This eruation solves for k but introduces Cmassll.
L Unkrnowns zllowed 1] lo wou accert this equation 7 wes,

So now I must solve for [massl]
given L[ksasyml

I am now trywing to solve for massl without inmtroducing any URKNOWNE

Arrlicable formulae ! [moment_of_inertiasmass_rer_volsmass_rer.area:mass_rer_lengthsrresolvel
(tre moment_of_inertia)
(tr2 mass_rer_vol)

(tre mass_rer_area)

(try mass_rer_lensgth)

Truing to arrly strategu(mass_rer_lendgthssituation(ringl))
(try resolve)

No luck - I will now 2ccert unknowns in solving for massi.

Arrlicable formulae ! [moment_of_inertiazsmass_rer_volsmass_reor.areasmasc.rer_lengtnrrecolvsl
(tre moment_of_inertia)

(try mass_rer_vol)

(tre mass.rer_area)

(trgy mass_rer_length)

Trueing to arrle stratedgu(mass_rer_lendthesituztion(ringl))

Let mass_rer_areal be the mass_rer_arez of shelll,

Note! mass.rer_areal (of ture mass) was used inm 3 mass_rer._arez adefinition (2)

Let line_suysl be the line_sus of ringl Let lime_suys2 be the line_sus of ringl.

Eeuatiorn—2 I massl=2XriXsart(a"2-z1"2)%¥(d(zl)¥mascs_rer_2re=zl)
formed by arrluing ! stratese(mass_rer_lengthssituation(ringl))

This ecuation solves for massl but introduces [mass_rer_areail,
L Unkrowns 2llowed 1] llo wou accert thic equation 7 wes,

So now I must solve for [mass_rer_arez21]
given [masslshsz2rml

I am now truing to solve for mass_rer_aresl without introducing 2rnve unkpowns:

Arrlicable formulae @ Emoment-of-inertiaymssg_per-vol:mase_Perware;ymass_par_lensth:reeolveJ
(trg moment_of_inertia)

(tre mass_rer_vol)

(try mass_rer_area)

Treing to arrly stratedu(mascss_rer.z2rearsituation(shelll))

Ecuation-3 ! m=4XriXz2"2Xmass_rer_arezl

+

formed by erepluing | stretegu(mass_rer.areasrcituation(shelll))

This ecuation solves for mass_rer_arezsl,

No urnkrnowns 1 Io vou accert thics eauation 7 ue

mn

)

So rnow I must solve for [

® ® o

@



given [mass_rer_arealsmasslskszeml

Eouations extracted ¢

(%) mkk."2=intedrate(massiXsart (2™ 2-2172)"2r~2varz)
massl=2XriXsart(a"2-z1"2)X(d(zl)Xmass_rer_.areal)
m=4XriXa"2Xmass_rer_areal
o
wes

D \ ?- core 87552 (58348 lo-se= + 29184 hi-csed)
hear 93248 = 51358 in use + 1890 free
slobal 1187 = 16 in use + 1171 free

@ local 1024 = 16 in use + 1008 free

trail 511 = 0 in use + S11 free
0.02 sec., for 1 GCs dgaining 353 words

® 0,20 secs for 13 loczl shifts amd 19 trail shifts

@

ﬂr

i3 6,07 sec. runtime
@

e © © o o o

&)



XSTART* User EUNDY HFS [400,4051 Job MOFI? Sea, 8112 Date 0P-Arr-Ri

38

13329

File! DSKAIMOFI%,SOL<005:[400,405,MYMOFI] Created: 02-Arr—81 13:26!28 Frinteg:

QUEUE Switches: /FILE!ASCII /COFIES!1 /SPACING!1 /LIMITI310 /FORMS:NORMAL

ues
i T- dinrut(mofi®),

Froblem from Tile ! mofi?.=rb
Radius of Guration of a2 cxlinder

Let culinderl bhe 2 new cwlinder
Note! =2 (of ture lensth) was used in 2 radius definpition (2)

¥¥ ERROR reckindg ( continue after error )
Note: m (of ture mass) was used in 2 mass definmition (2)
Note:!: k (of ture rofsg) was used in a rad.of_sgur definition (3)

mofi9 eroblem read into data base.

—“es
i T— H0.

X¥ ERROR Ture unknown { continue after error )}

Attemeting to solve for [k] in terms of Cashsml

T am now truing to solve for k. without introducinsg ang unknowns.

Arrlicable formulae [rarallel_axessmoment_of_inertial

(tru rarallel_asxes)

(tre moment_of.inertia)

Truing to arrle strategs(moment-of-inertia;situation(cslinderi9axis(z)))
Let discl be & new disc

discl is new fibre defined b
isa(discsdiscl)
centre(disclsoriginl)
radiusi{disclsa)
meets(axis(z)rdiscloriginl)

No luck — I will rnow accert unkrnowns in solving for k.

P Sy . T O

-



ArFlicable formulae ¢ Crarallel_axessmoment_of.inertizl
(try rarallel_ames)
(try  moment_of_irmertia) ' )

Treing to arrly strategu( i ' ' xis(z) )
moment._of . ] ' tion(cwlinderls2nis(T
Let massl be the ness of discl, inertizrcsitus |
Note! massl (of tupe mass) was used in 2 mass definition (2)
Equation~1 ! mkk"2=intesrate(msssiX(a/sart(2))~2s0shsz) |
Ldv B I

formed bw arrluing ¢ stratess(moment_of_inertiaysituation(cglinderiaaxlﬁ
This eauation solves for k but introduces [massll,

Uk

L Unknowns zllowed 3 llo wou zeccert this eauation 7 wes,

S0 now I must solve for Cmassl]
givern L[ksashsm]

I 2m rnow treinsg to solve for massl without introducing zne Unknownes

Arrlicable formulae ! Cmoment_of_ irertizsmass_rer_volsmass_rer_zres masc_saT_lanst
{(tre moment_of_irnertiaz) |
(tre mass_rer_vol)

(tre mass_rer_area)

Treing to arrly stratesyimass_rer_arearcituation(disci))

(tre mass.rer.lensgth)

(tre resolve)

No luck - I will mow accert umknowns in solving for massl.

Arrliczable formulze | [moment_of_inertiasmass_rer_volsmass_rer_zremsmasc_raor._
(tre moment_.of_inertiaz)

(tre mass_rer.vol)

(tre mass._rFrer.arez)

Treing to arrle stratede(mass_rer.arezssitustion(dicscl))

Let mass.rer.voll be the mass.rer.vol of cxlinderl,

Note? mass.rer_voll (of ture mass) was used in 2 mass_rer_vol definition (2)

! massl=ri¥a"2%(d(zl)¥mass_rer.voll)

Eauastion—2 3
formed by aprlwing § strategu(mass_rer_areassitustionidiscl))

This ecusation solves for massl but introduces [mass.rer_volll,

[ Unkrnowns 2llowed 1 o wou zaccert this ecuation T wes,

So rmow T must solve for [mass_rer_volll
given L[masslsbkszarhsml

T am mow treing to solve for mass_.rer.voll without introducing ang unknowns.

Arrlicable formulaze § Cmoment_of_inertizrmass_rer_volsmass_rer.arearmascs_rFer_lengt

(tre moment_of.inertia)

(try mass.rer_vol) ‘ . _ .
Truing to arrle strategu(mass_rer_volssituation(cowlinderl))

Eauztion-32 ! m=ri¥a"2%hXmass_.rer_voll . . ‘
formed by arrluing 3 ctrategeimassrer_volreituztionicelinderl))

This eau=ation solves for mass_rer_voll.

1 o wnu zecert thie esustion T

£
M
if

7 No unknowns



So now I must solve for (]

given [macs_per_vollsmasslek:

Eauations extracted

mtk"2=1ntesrate(nasslt(a/snrttz))”EoO-h

anr‘\th

)

massl=tha‘2l(d(zl)tlass_Per_voll)

m=pi1Kka " 2¥h¥mass_rer_voll

wes
7y 7= core 87552 (58348 lo-sed + 29184 n1-seg)
hear 53248 = 51312 in use + 1934 free
global 1187 = 16 i use + 1171 free
local 1024 = 16 in use + 1008 frae
trail 511 = O in use + 511 free

0,04 sec, for 1 GCs g3ining 523 words
0,18 sec, for 8 local shifts and 14 trail shifts

3,28 sec. runtime
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Job MOFI9 Seq. 8112 Uate 02-App.gy ;x:29!38 Monitor ERCC ICF JIRCLO 7.01(043)

XSTARTK User BUNIY  HFS [400:4051
TMO e 02-APr-81 13128155 po oped! 02-ART-RL 13133119

File: DSKASMOFIL10,S0L<00S>L4005405MYMOFL] Created: e st
QUEUE Switches! /FILE:ASCII /COPIES$1 /SFACING?1 ZLIMITIZ10 /FORMSINORMAL

Mecho Froblem Solver
Frolog-10 version 3.2

i T- restore(save).

wes
i P= inFut(mofilO),

Froblem from file ! mofilQ.rrb
Radius of Guratiom of 2 cone

Let conel be 2 new cone
Note: 2 (of ture length) was used in 3 radius definitionm (2)

*¥X ERROR reckind ( contimue a2fter error )
Note! m (of ture mass) was used in 2 mass definition (2)
Note! k (of ture rofg) was used in 2 rad_of_gvr definition (3)

mofil0 rroblem read into data base.

ves
HERCE - 1=

X% ERROR Tere unkrnown ( continue zfter error )

Attemrting to solve for L[k] in terms of L[ashem]

1 am now treing to solve for k without introducing zre urkrowne .
Arrlicable formulse 2 [PBPBlIEI_BHEG1mDment“0f_inePii3]
(try rarallel_axes)

(try moment_of_inertia)

Troing to arrly strategs(moment_of_inertiaysituatinngcgnel
Let discl be 2 new disc

Note! aX(h—-zl)/h (of tere lendth) wa2s used ip » radius defimition (2’

raxig(z)))

discl is mew fibre defimed by
isa(discrdiscl)
centre(disclsoriginl)
radiuses(dicrlsaX(h=-=1)/R)

¥STARTX

@

@ @ @

‘o



meets(anis(z)rdisclvoridinl) ®

®
= No luck = I will mow accert unknowns in solvimg for k., »
Arrlicable formulae | [rarsllel._axessmoment_of.imertial
(try  rarallel_axes) Y
o (tre momemt.of_imertia)
Truing to seeply stratedu(moment_of_inertiarsitustioniconelraxisiz)))
Let massl be the mass of discl. ™
(] Note! massl (of ture mass) was used in 2 mass definition (2)
Eaquation—1 ! mik"2=integrate(masslx(ak(h-zl1)/h/sart(2))"2:0shsz) N -
(] formed bw arrluing ! strategu(moment_of_inertizssituation(conelsai1st=!
This euation solves for k but introduces Cmassll. e
™ L
') i |
M “
) L Unkriowns allowed 1 [lo wou accert this equation ? uwes,
o S0 mow I must solve for [massll D
given [ksashrml
® I am row treing to solve for massl without introducing any unkrowns. /]
Arrlicable formulae ! LCmoment_of_inertiasmass_rer_volsmass_rer_2areasmacs_sar_lengthyracnlusl
e (tre moment_of_inertia) )
(trg mass_rer_vol)
(try mass_rer_arez)
o Truindg to a2prly strategsu(mass_rer_areassituation(discl)) 3
(try mass_rer_lensth)
(tre resolve)
O
No luck - I will now accert unknowns in solving for massi.
g Arrliceble formulze 3 [momemt_of_imertizsmascs_rer.volsmass_rer_aressmace_par_lensthsreasolvel &Y
(tre moment.of_inertiz)
(try mass_rer_vol)
= (tre mass.rer_aresz) N
Treing to arrly stratedue(mass_rer_asreassitustion(dicscl))
Let mass_rer_voll be the mazss_rer_vol of conel.
[ ]

Note?! mass_rer_voll (of ture mass) was used in 3 mass_rer.veol definitigr (2) 2]

Ecuation—-2 { massl=riX(2X(h—-z1)/h)"2%(d(z1l)%mass_rer_vaoll)
formed by arrluing ! strateguimass.rer_areascituationidiscl)) 3

This eruation solves for massl but introduces [mass_rer_volil.

) ) y)
L Unkrnowns zllowed 1 lo wou zccert this equstion 7 ves.
So now I must solve for [mass_.rer_voll] Y
dgiven [masslsbsazshoml
I #m row treing to solve for mass_rer_voll without imtroducing aru LI P g, &
RO E

s . ; . ;
Hfﬂllcable formJ;ae ..Emomemt_of_lnertlasmasngeP_vol9mass_Per_areg,mEE= par_lengthrracolve]
(try moment_of_inertia) Szl

(tre mass_rer_vol) ’
Treins to serly strategu(mass_rer_volssitustioni(conel))

Eoustion-3 i m=1/3%rik="2knhXmzss_ror_yall



formed bw arrluing § stratesw(msss_rer_volssituation(conel))

b ]
This ecuation solves for mass_rer.vell.
(G L No unknowns 1 [lo wou accert this eauation 7 wes.
So now I must solve for [CIJ _
@ given Cmass_per.vollrmasslrbezsheml
D Equations extracted !
m¥k"2=integrate(massl¥(aX(h-z=1)/h/sart(2))"2:0sNh»=)
massl=rik(a%{(h-z1)/h)"2%(d(zl)¥mass.rer_voll)
] m=1/3%rika"2%XhXmass_rer_voll
® yes
L ]
)
- | ?- core 87552 (58368 lo-ses + 29184 hi-sed)
hear 53248 = 51370 in use + 1878 free
] global 1187 = 16 in use + 1171 free
local 1024 = 16 in use + 1008 free
trail 911 = 0 in use + S11 free
@ 0.05 sec. for 1 GCs gaining 523 words
0.16 sec, for ? local shifts and 15 tra2il shifts
3,37 sec, runtime
@
F Y
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@

®

i T inrut(mofill).,

Frobhlem from file mofill.rrb

—

Radius of Guration of 3 tube

o

Let tubel be a new tube el )
Note! 2 (of ture lensth) was used in a radius definition (2)

X% ERROR Carmmot record kind for height(tubelsh)
( continue after error )
Note! m (of ture mass) was used inm = mass definition (2)
Note! k (of ture rofsg) was used in a rad_of_gur definition (3)

mofill Froblem read into data base.

ses
i\ P— do.

X¥X ERROR Ture unknown: h
( continue after error )

Attemrting to solve for [kl in terms of [asheml

I am now treing to solve for k without imtroducing zne unknownes.

Arrlicable formulzse ! [rarzallel_axessmoment_of_inertizl
(try rarallel_axes)

(try moment_of_imertia)

Truing to arrle strategu(moment_of_inmertizssituation(tubelsaxics(=z)))
oridin and oridinl 2re sererated by [=1,0590] during =zlwavs.

Let ringl be 2 new ring

ringl is nmew fibre defined by
isa(ringsringl)
centre(rindlsoridginl)
radius(ringlsa)
meets(axis(z)srindglsoriginl)

No luck - I will rmow a2ccert unknowns in solving for k.,

Arrlicable formulze ! [rarallel_axessmoment_of_irertizl
(tre rarallel_axes)
(trg moment_of_inertia)

Treing to arrlg stratede(moment_of_inertizssituation(tubelsawiciz)))
Let massl be the mass of ringl,
Note! massl (of ture mass) was used in 3 mass defimition (2)

Equation—1 3 m¥k"2=intedrate(massl¥a2"2+0shs=1)
formed by arrluing ! strategu(moment_of_irertizrsitustion(tubel awisiz) )

This equation solves for k but introduces [massl],

L Unknowns zllowed ] Do wou accert thic ecuation 7

“ec.,

So row I must solve for LCmassi]
given [Ckesashoml

®



[

I am row truing to solve for massl without introducing anw URKROWNSS

[

3 =X
Arrlicable formulae ! Cmoment_of_inertiasmess_rer_vol:mass_rer.are2:M2ES-Fer_lengthn.pagolvel

(trg moment_of_inertia)
(tre mass_rer_vol)

(tre mass_rer_area)
(tre mass_rer_lendgth)

Treing to arrly stratedu(mass_rer_lensthssituation(ringl))
(tre resolve)

No luck - I will now asccert unknowns in solving for massl.

Arrlicable formulae ! Cmoment_of_inertiasmass_rer_volsmass_rer_2re2:m2ES-Fer_lensthsrecolve]
(tre moment_of_inertia)

(tre mass_rer_vol)

(tre mass_rer_area)

(tre mass_rer_lensth)

Treing to arrly stratesu(mass_rer_lengthrsituation(ringl))

Let mass_rer_areal be the mass_rer_area of tubel.

Note! mass_rer_areal (of ture mass) was used in = mass_rer_arez definition (2)
Let line_suysl be the line_sus of ringl Let line_sus? be the linme_swve of rinsl.

Ecuation—-2 ! massi=2%riXaX(d(zl)%Xmass_rer_zareal)
formed be arrluinsg ! stratedu(mass_rer_lensthssituation(ringl))

This ecuation solves for massl but introduces [mass_rer_zrezll,
L Unknowns allowed 1 o wou =2ccert this equation 7 wes,

So now I must solve for [mass_rer_areall]
given [masslsksashyml

I am now trueing to solve for mass_rer_zreal without imtroducing amy unkrnowns.

Arrlicable formulaze ! Cmoment_of_inertiarmass_rer.volrmass_rer_zressmacsc_cor_lensthrrecolual
(tre moment_of_inertia)

(trg mass_rer_vol)

(try mass_rer_area)

Treing to arrly stratede(mass_rer_areassituation(tubel))

Equation-3 ! m=2X%XriXa2XhXmass_rer_arezl
formed by arrluind ! stratedu(mass_rer_arezrsituztion(tubel))

This ecuation solves for mass_rer_zareal.
L No unknowns 1 [lo wou 2ccert this equation 7 uves,
So now I must solve for L[]

givern [mass_rer_arezlsmasslskes2shom]

Eeuations extracted 3
mXk"2=integrate(masslXa™2:0shsz1)
massl=2%XriXaX(d(zl)¥mass_rer_areal)
m=2XriXaXnXmass_rer_areal

.
i}

s
T— core 28044 (58880 lo-cses + 29184 nhi-ces)

L

]

@

®



hear
global
local
trail
0.01
0.19
6,13

53760
1187
1024

511
sSec.
sec.,
sec.

51520
16
16
0
for 1 GCs

nwononn

for 12 local shifts amd 20 trail shifts

runtime

in
in
in
in

use
use
use
use

+
+
+
+

2240 free
1171 free
1008 free
511 free

gaining 353 words

o

® @

@



AR OMOFT 3 ALl the bits for the Moment of inertiz sroblems %7

i~ I orss %
losdds i
s@ls %
defrs “
fimde 4
masic 4

A

loadadl mll- 4

twrls 4

infls %

intZs “

formle “

formzs =

s 1)eau§h %

TN

Orerator declzarations
Foutines Tor loading rules
Utilities for condunchtions

Eeuztional definition generstion
Finding fibres for bodies

Fibre Schems

Metz level knowledse

Ture hierarchy

Inference riles (lengths zresz)
Inference rules (mass of fibres?
Formulse {(msss)

Formulas (rafg)

Current hacks

OILZM m'?z/

— [ e e e, =

—— e —— . ——————————— ——————— ——




£ rerator declarations

- or{L1é0s Ty
- e (P00 Fusad
P~ or(BE0sTys &)
- o (FO0rTae=

et e

£

8
3
i
i
5
i
H
3
H
I
-
H

3y,

for Momente of Inertiz sroblems ¥/




¥ FORMIL ¢ Formulase Tor celculsting messses of bodies %/

4 Mass rer lensth

relatesimass.rar.length-Lhassyleongtnll,

rrerare{mass.rerLlengthsGrmasssmass{OhdsMeFer) s
situstion{OnodFPar) ).

rrerare{mass.rer.lendgthsOrmassrmass rer length(ObirMuysFerd.
situation{bisFer) ),

iSfO?mfm&ﬁEMPEﬁmlEﬂ%th¥ situztion{lbisFerls
Moo= LM 2
e mass{(isMsFer) &

™ mass.rerLlensgth{OndsMuFer) 2

lengthi{lObdsLsFard,

4 HMass rer ares

relatesimass..rer.arearslnassrareall.,

rarsre{massrer.egrezJomesssmass (OhdsMsFarls
situstioniObidsFer) 3.

~

rrarare{mass.rer.grez:lsmasssmass.rerzrea{bhdsMusFerd e
situstion{lbdsFer) ).

T dsfTorm{imasss.rerearesy situstion{lndsFerlds
< Moo= AXMu ) ‘
e mass{ldeMsFer &
messrer_gres{lbhisiuFer) &
grea(lbdsasFer).




-

¥ OFORM2 ¢ Formulze et al fTor the Moment of imertiz rrobhlems ¥/

4 sroblem.solving.rules .

B2 e e e vt et e s e v s 1 1 s e
S

4 Homernt of Inertis

relates{moment. .of.inertiasimssssrofsll.,.

rrarare(moment of inertizOrrofgsradoof gur{lbisAxicssRE:Far)s
situstion{lbdrAxissFibre:Fer)}
e mestbs{(Axis0bhdrOrigin) &
centre(lhdr0risiny &
regulasr.fibre{lbhisFibrel.

isformimoment. of..inertizs situstion(ObldraxissFinresFerls
MERGTZ2 = integsrate(MPERGF™2: AsBX))
e mass{lhisMsFer) & .
rag. ol gur{bdsrAxisRE:Fer) &
mass{Fibre:Mf:Fer) &
red.of.gur(FibresAnissRGF-Fer) &
cont.omess(0bder X sFibresAsB),

e

% Farzllel Auess

ralztes(rarallel._ sxes:Lrofgl).

prrarare{rgrallel auesQrrofgrrad_of. guer{lbirAxisRG:Ferl»
situstioni{lbldrAxissNewsxisFerld}
G meets{Adisslbd-Axet) &
centreilbd:Jrigin) %
4L diffiAaxertsOriginy > &
meetsiNewswissJhdsOrigind &
rerasllel{dAxisrNewaxisl.,

PR
et
o~

iaformirarallel. axess situstion{Ob.:RezlaxisslentrefdxisFarls
RE = RGO + A72 )
S padoofogurilbhdsFezlaxissRE:Fer) 2
rad.of..ger{lpdsCentreaxisRGLFer) &
rerer_dist{RezlavisCentreadis-AsFParl.,




AEOINFL

P Inference rules concerning

the lengthses zreass

various kinds of boow

lepsthilins: 2%k FPar}

lengthn{Ring: 28ri¥RFar)

areg{Fioresl . Ekd(X)Far}
hoduldi{Fibrer &

arez(Sauasrer (ZXA)"EsFer)
sauare{Saousre) &

ares(lliscrri¥R™2Fer:
disc{lisc) &
radius{liscsRK)Y,

limed{line}

radius{linesRY,

ring{Ring)

redius{Ring R,

&

&

4

%

u

lime is twice

The length aof a2

The length of 2 ring based on

Hack rule for the zres

lengthi{Fibresl.:Fer) &
cont_ mezs{BodusXOriginsFibresAsB),

4

radius{Sausre:A4).

Loy

The zrez of 3 sousre

# The zrez of 2 disc

aof =2 1

5}
Pl
L
»
[x]
ke

its radius

fibre




=,

SN
\

AEOINF2 3 Inference rules for mas

ses

of

fibres

E 24

% The mass rer lensth of
4 of its surrorting podws.

mass_rer_ lengthi{Fibre:MusFer)
e W fibrel{Fibre) &

ont.omess(Obhde X OriginsFibresA4s8) §

bndsld(ﬂbd) &

mass.rer.length{QbdrdusFerld.

% The mass rper
¥ nof its surrorting bodw.

mass..rer aresz{Fibre:HuFer}
e Fiprel{Fibre) &

area of

cont.mezs{Obd X 0rigin:Fibre:AsB) &

hocdw2cad{lhdy £

mass..rer.area(lbdsMusFer).

=

g Titbre is that

fibre

is that




A OCOUGH § Current hacks %/

Jeal

af G of 2 rins.

@i morse info shout the share
of & fibre - is its centre znd
radius — to do this rrorerliu,

A

—
¥

NN

radg.of.gur(RingrAxissR™2sFar)
e ping{RinE) &
redius{Ring: Y.

% This rule works for 2 ring fibre

radius{Ring X7
e ping(Ring) &
cont.omezs(0bhd: X OriginRingsAsB) .,

% econtomeass Mets knowledsde
aragstruchti{cont. . messsoe
Cfoosfoor:foorsfoorfoorfools
Fargsardezrssardgrardsarsl).

e e e




EOMRL 1 Melbs level knowledsge for the Moment of imertiz rroblems %7

£ metaz.bknowledse .
:,'.;';.‘........».‘..................-.....‘.....................‘..........

srgstructi{zres: Iy
Lobdectrzrezstimels
Cargsvalsarsgl).

argetructibasetures 2,
Cturerobdaectds
Cardsarsl).

ardetructicentresds
Fobdectsrointls
Fargsvalll.

argatructidistslonse 4,
Lobdectsrointrroints lengthl:
Lardrardsarg:arglr.,.

ardgstruct{lenstn:3,
Clineslengthetimals
Largsvalrargl),

ardetruct{mzss. . rer.aress i
Lobldectrmassetimels
Cardsvalrargll.

ardstructimsss.orer.lengtne 3.
Llinermassstimels
Fargevalearsl),

ardetructinectsrs 3
Lavwissobdectsrointls
Largeargears]),

argastructiradius: 2y
N [ob.dectslengthls
) Cargesvalll).

argstructi{rad.of.suresd;
Lobldectrsxissrofdgstimels
Fargsargevalrargl).

ardgatructiranse: 3y
CTibreslengtnslenstnhl:
Lardgerarsgszrd]).

argatructiresular.finres s
Cohdect:sTibrels
[Largsargl),

argetructirerr.distsd.
Fobdectrsobdects lengthstimel:
largsargsvalsarsll.




g

T¥#F1L &3 Fart of

£ tures F.

:,'{;............................—......

boduwdo -
podulad —>
boowag ~>
poduddg >

obJdect .
obJdect.
omdact.
onJdeot.
eoint —» bodeld.
line -3 podwld.
rimg - ool
saUare —r Dodwd.
disc —» hoduid,
shell > hodud.
tubhe > hodwedd.
cune > podwedc.
srhere —> bodu3d.
cwlinder -

nnudsct .
oidect,

auis —x

fibre ->

mass —& &
langth -~
srea > S0
rofg —> sca

t

3

hierarchy for Momsnts

bhodw3d,

of Inertiz sroblems ¥/

e —————




N

1 rmormzl . form >,

R ke

defrni regulsr.fibre{lbdsFibhrel: hedbs
L magic.Tibre(dbdsFibraelrs . 1»
{0 T S

e e e e e et
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A% MAGIC 2

%

magic.TibreddbdsFibre?}
i- nornver{Fiorels
Iy -

The magic routine which crestes

fibres ¥/

Arne rarticular fibre only belons

i
Pl
u]
X}
o]
o

'3

Flregfin{lhidFibre),

%

%

N 4
magic. . fibre{oadFibre:

T monver{xg)s

oo centredhdsT):
o radius{ObdsRK)e

ture{Shara: Ihd) s

Everg ob.dscts
fibress
new

however: nss sn infinite number
a0 exsming the conditions znd sroduce
fibre of the serrorriste sort,

of
3

var{Fibrals

fimnd.fibre.ture{SneresFsharssFrozl.
find. fibre.range{Froz R L1232

gensum{fibreFibrel:

gensuml{dsI)s

tracel  snNew

assert{ const(I

#t Tibre createds

Y

$te for Zt Zt.wn's

LFshare:FibresShare:Obdls 23

% Heck to rrevent 0 being solved for!

{add cont.meas{lbdsU:CFibresllL2) &

¥ fibre{Fibre) &

isa({FstaresFinore) £
regfib{lni-Fibre}

%
acdd{Facts)
i- seli{FactesF):
cdnentre(Fis
Fails
soddl ).
A

rokind(restib:2) .,

Adn faots

s

.o datz-bzse

‘regfib’ is hack: here is some more hels

m

e e e e e e e . e e



AR FING § Metes level ressoner about what sort of obdect would
e & rossible Tibre for some entitu.

find fibre_ture(Entitw:Fibre:Froz)

Entitw is the twre of the entitw (ML twre tobken?
Fibre is the ture of the Tibre (ML twre tokend
Froz is the frorzen equstionsl definitiorn used

Frovide resl ranse given genersl frozen ecustions and the
the rezl radids.

fimd.fibre.rsngei{FrossRadius L1122

Froz are bthe frozen eaqusticons

Radius is the real radius of Lthe original entitw
Ll is the resl lesst limit

L2 is the re=zl sreatest limit

i

s

% Find fibre ture

find. FTibre.tere{Entite:Fibre:Froz)
i- share_defrni{Entity,Timl sEqrnsl»
freszei{fans:Frozls
nonWel ral{Frosis
lowerdim{liml - Dimd)»
share.defrniFibreslimsFearns)»
matech.eans{Feens:Frozl.

ug

% Freeze 3 dimension in the eaustions

freere{EanssFroz)
i~ gel{EanssArBsFrozl.
friz{asB),

FriziEalefrirfrozen{l:Eallafn))
1~ dgeb.irneelbEelefrns s 0r)

% Check for weirdness. Fibres that need
% to be rotsted are no So0d.

morwel rd{Eans )

- wel{BEanssTrozen{Cesrolar{Xi)i:
I s

fFails

ronoWeiraiL ).

2 lower the dimension by one




lowerdim{ll:I)
f- 01 = 0o
O dis Ul - 1.

4 Hatohing two eauationzsl defimitions

matoh.eans (AiRest]l s BEiRest2)

- s

mateh{fA:B)»
matochoeans{Rest]l sRest2) .,

maton.eans{(A-B8) i~ matchi{asB).,

%4 HMatoching two coordinastes

maten(XesX) i- I,

N

mateh{XeY? - match2{Xs¥Y): I,

maten(X:sY) i~ match2{YX)s 1.

mateh2{constant{(CY:Frozen(C: ).

matech2{constant{(Clrcartesiani{l=_3).
match{cartesizn(C=__)sfrozen{ls.. ).

4 Find the range over which the fibre can very
fimd.fibre.renge(BensRadiusL1:L2)
i~ sell{EanssAl)s

FPri{desRediusL1:L2)»

L

FEr{froren{lsEallefrn): Radiuss Lls LZ}
- get oinec{EallefrnsElsCrE2)s
FriEl:RKadius:sL1l)»
fFriE2sRadiussLZ).
fri-resRadiuss—-Radius) - 1.,
FriveRadiussRedius)y - 1,
Fri{fs . sH),

EX

% Get the inmnecuslitws from 3 coordinste

I . . . e ———— e e e —————————



ey

gat oineai{csrtesian{El

get_ dimneai{rolar{El

=5 E2rsEL1CsE2),

AV RELSCE2Y .




A% ODEFN § Eeustionzl defTinitions of various snapesioblects.

These roubtines dgenerste eauationzl defimitions of certain simrle
resular obJdects szhout an origin. This is done bw ‘construction”
from simrler obdects (indtizlly & roint): uzing the orerations
of fdisrlacement from zm axis®: *trznslstion slomsg zn o a2xis® 2nd
rotation throush sn oznsgle .

The definitions zre of the Torms

“gefrnr —--> <ooorddefs> & <defnr
H Sooorddefs.

Sopordodefs —--> constant{ <Cdimsusms )
i certesizsn( <defrn>
i orolavi <defrnx ).

Soefrsr —-> dnumx o= Sgdimsums =4 Snums
ol mS YR <reLmE
Soimewmr = Srumr F o CdimSum® = nums .

i

-

ahimsumr -k ¥ o oW 1 =

S =5 A

H
~
—

l
1
=

Snums == 0

Thius the atoms x#sdrr stang for the thres dimensionss Ltheir
intererretastion being eitner cartesian or solar, The origin of the
coordinaste susten (Origind will be such that!

centre{OpdectOrigind
a2nd the stom r steands for the redius (Redius)i
radius{lblect Radius)

Given the resulasr nature of the obdects generszted these will slwasws
have ressonable intersretations.

WS

# How to comstruct various obdects

construchion{roint:0:013.
construction{line:1:Ltranslstel) .

construction{ring: l:Ldisrlacesrotatell,
constructioni{seuaresZs[translatestranslatell.
constructionidisc: 2 [translaterrotastels.
constructioni{shells2rLdisrlacerotaterrotateld.
constructiondtubes2:Ltranslaterdisrlascesrotatel).,
carmstructionicuper3sLiranslatertranslaste-translatel).,
construction{srheres3sLtranslaterrotazters rotatel).
construction{celinder:3:[translatestranslatesrotatel) .

% TNefinition of the share of z2n ob.ldect

shape_ defrn{lbhdect: NimsEansd)
1w construction{lbhJectsUim:Constrds

o ——— e —_—————— ————— . —— ——



roint..detfrn(Eensl ).
rerformi{lonstrs0sEnqnsliEans?),

rarform{llsRoountyEansl s Eons?)
@

i~ correcht{ReountsEenslEnns2).

sevrform{[0F i RestIrRel sFansl s Eans3)y .
f aa{FsEonsl Enns2) s
rohbb (OFRol s Roe2) »
rerform{BestRe2rEans2rEans3) .

aa(FsEansl s Eans2?
i- sel{BEanslsElEZ2:Eans2)s

oreration{0FE1E2)
I,

% Routimes to correct for rots

ronkirotatesdleNLY I~ T NI i N + 1.
rofl{Lside MY .
correct{OsEansvEans)y i- 1,
correch{N]l »AERest]  BERest3)
= restrict{fsB),
M ods NI - 1
correchi{NsRest]l »Rest2).,
correct{NlsX&RestlX&Rest)
N
correch(NlsRest] sRest2),
correct{(l:ArE}
i—- restrict{a:R).

a,

Ha

i

ic orerations

roint.defn! constant(x) & constentiw) & constantiz) ).

oreration{disrlacer constant{(C): cartesisn! T = r & £

i

+

oreration(translste: constant(llr cartesisn{ —-r =< 0 =

nrarstioni{rotates constanti{C)y rolar({ ~pil =< [0 =< pl 3}

restrict{ cartesisn{ C=a 4 C=8 ) cartesizn{ C=4 3 3.

restrict{ cartesizn( ~R =< 0 =< R )} certesizn O = 0

restrict! polarl ~pi =< C =< i 2 polar{ O =< L =< pi

ions



¥ OSEL P IHbdlities for selecting elements from condunchions %7

sal{AiRestArBrBERest) .,
sl {XiRestl A B XERest3)

ael{fArArBeBY.

sel(AiRestsA).

sel (XERestsd) i- s sell

ael{(fAsAd.

_ B ~ e —— e e e e = ——

4 Select and canstruct

&

i- 1y sel{RestlAsBsResti),

% Select onlwe

Restsa).




-

Z%OL0A0 F Routines for loading seecisl

% Ernmtry roint
loaddllly - 1,

losddCHDITLI

SRR
loag(HD) .
losd(TL).

¢
¢

loadg(File?
i- sesinm{0ldl:
segei{lFile).
rerests
resaiX)s
shovel{Xls
Iy
SEEM .
seal{llld):
thunly diselaw{Fileds diselag(’

inference rules

ato

loaded. s ttunl.

% Examine snd sssert

ashovel(end.of.filel.

shovel{i. ¥ i~ lI» Tazil.

shove (X}
- hit{X:X2rdherels
agss{heres X3y
fzils

# Rewrite inmrut into arrrosrizte clauses

NALC(TL~>T2)eturetreeu(TL: T2 s tura) I~

it ({Head ==Bodu ) {Heasdi{-Bodw) s asserts)

Le

HE S I

nit{{Heags——8odul) (Head!~Bode2)rasserts)

f conitiBodulBoduZ).

LN

it (Bodul~—~>*Heazd) s (Headi-Bodu2)rasserts)

- conit{BoduelBoduel)s

L.

fMit{¥sXrzscserta).

oehit(A & By {(CCACCEYD

- Iy
cohit{(ACLAY
cendt{HsCLRY

&
4

.

'




cohib({X s Xy - 1,

cefi b Xy oco(X)).

<

% Positionsl assert rlus srecizl
% Tor tures.

snes(sssertz: X} i~ zssertzi(Xl.

assi{zssertzsX) i~ assertz(X).

sus{lurestuyretreesu{TiT2))
- ¢ vetractituretresul{TLi:X)) § Ltrue )=
assertzi(turebtreeul{Tl»T21)

b

=N

e —————— e —

Y

faralinsg

e ——— . -



SEOTEST § Rarmdom test roubinss E7

Cotest (Obdect)
{- share.defrn{lodects rEqns)s
writef (' \nEtsndc’ LbhdectrEansll)s
fzils

vitest{.).

Frest (Ohdtwrea)

- construction(lbdturesr. s ) :
Writefi{ \mFibres Tor & Ztsn’[DDdtgrell)s
fimcd fibre.tuyre(bhdture:FluresFrozls
writef{ s Zit\nZc’'s[FiwrasFraozl)s

T Fail.
Plhest{. ).
—




ARODIN %/

- swavel ‘scraifoo’l,

WHooe

i~ restorel(food.

LI




SEOFAQFLL.PRE 2 A moment of inertiz rroblem %/

rroblemtimofil: “Radius of Guration of & linesxnsn’»L1).

rarioc{nond .

Lime(ll2,
pantrelllymicdrt) .
radius{llyz).
mass.rer.lensth(llismenowd .

Hrlel{ax).
meests(axe Llsmidrt).

rad.of.gur{llsawrrglsnowd .
giveni{al.

sHivernim .
sousht{rgl .

)
@/ or }D@&L&Wv s & 'é!“f X




SEOMOFIZ.FRE P 2nd Moments of Imertisz sroblem %7

rroblemimotfi?: ‘RKedius of Guration of =z seusresnsn’ L1,

peErl o (ron) .

solarel{snl.
centrel{seemicrtl .
radius{sazal.
mass.rer.aresi(sermsnowl .

axisi{an).
mests(arsaemidrt) .

rad ot gurisasaxsrsionOuw)
givenial.

giver{m.
aousht{rgl .



AR MIFI4.FRE § 4th vMoments of Inevtiz sroblem X7

eroplemnimofid, ‘Badius of Gurstion of 3 DdsoNma' =010,

paprlodiroed .

ciiscd{discl).
centre{disclsmicrt) .
radiusi{discl2).
massi{disclsmenouw) .

arisl{nmd,
meetsl{avrdisclymicdet).

rad.of gur{disclrassrdlonowd .,
|

givenial. ‘

giverni{m. |

soustt{rsl ).




# How to comstruct various ohlects

construction{(roints0sL1).
construction(lineslsLtranslastel),
construction(ringsls[disrlacesrotatel).,
construction{sauares2y[translatestranslatel),
construction{discs2r[translatersrotatel).
constructioni{shells2rldisrlacersrotatesrotatel).
construction{tubes2sLtranslatersdisrlacesrotatel).,
construction{(cubesIsyltranslatestranslatestranslatel),
constructioni{srheres3eltranslaterrotatesrotatel),
construction(oglinders3sLtranslatertranslatesrotatel),

% Basic orerations

roint.defrn! constant(x) & constant(w) & constanti(z) ).

it
-
e
b

i

H
-
—

oreration{(disrlaces constanti{l): cartesian{ C
orerationi{translaters constant(l)y cartesian -r =< L = p ) ),

onreration(rotater constant(C)y rolar{ -l =< C =< i ¥ ),

restrict! cartesian{ C=4 % CHAE))s cartesiznd C=4 ) ),
restrict{ cartesian{ ~-R =< =< R )y cartesian{ Q0 =< L =< R )

restrict! rolar{ -ri =< =< gi e rolar( Q0 =< =< =i ¥ ),

% Freere 2 dimension in the eau=tions
freceze{banssFroz)

i~ gsel{EansrsAsReFroz)s
friz(AsR).,

Priz(Ealefrisfrozen(CrEallefrn))

+

- dget . inealEclefrs s Cr ).

% Matching two coordinastes
matochiX,sX),
matehiconstant(Cisfrozend{Cr.L) ),
matehi{constant{(C)recartesian(C=)),

matchi{cartesiani{C=_Jsfrozen(l:..)),



© Mecho Froblem Solver TR
;Prmlns 10  version 3 SRR % it

N

I 7= restore(alan).

wes
i P dinrutimofil),

Froblem from file ! mofil.rrb
FKadius of Guration of 2 line

Let nmow be 2 new reriod

Let 11 be 23 new line

Note!: a (of ture lendgth) was used in a2 radius definition (2)

Note!: m (of ture mass) was used in 2 mass_rer_lensgth definition (2)
Let ax be a new axis

Note: rdgl (of ture rofdg) was used in 3 rad.of_.dur definition (3)

mofil rroblem read into data bhase.

Hes
i T g0,

Attemrting to solve for Lrgld in terms of Larml

I am now treing to solve for rgl without introducing any unkrowns.

Arrlicable formulze ! [moment_of. 1nertlayparallel awes]
(tre moment.of_.inertiz)

New roint fibre createds fibrels for lirme 11,
Let fibrel be 2 new roint
Traing to arrlye strateguy(moment._.of.. 1nertla:51tuatlnn(11ya"pflbrelynow))
(try  rarallel._aves)

“No luck - I will now sccert unknowns in solving for r&€il,

Arrlicable formulze { [moment_of. 1nertlayparallel axes]
(tre moment_of_.inertis)

New roint fibre createds fibre2s for line 11.
Let fibre2 bhe a new roint
S Truing to arply stratedue(moment_.of. .inertizssitustion{(lisaxsFfibreZsnow))
Let massl be the mass of 11.
Note! massl (of ture mass) was used in a8 mass definition (2)
Let mass2 be the mass of fibrel,
Note! massl (of ture mass) was used in 2 mass definition (2)
Let rad_of.gurl be the rad.of._gur of fibre2. v
Note: rad_of.gurl (of ture rofd) was used in a3 rad_of.dgur definition (3)

Equation-1 ! masslk¥rgl"2=intesrate(mass2¥rad_of. gurl™2s-asard2) ,
formed by arrluing §| stratedu(moment_.of.inmertiazssitustion(liraxsFfibrelsn

This equation solves for rdl but inmtroduces Emasslymasszyrad,of*gsrllyi

‘i*Unknowns allowed 1 o wou accert this ecuation 7 wes. : “;  



So now I must solve for [masslrmass2srad_of_surl]
' given [rglsarml

I am now truing to solve for massl without introducing any unknowns.

Arrlicable formulae ¢ Emass_Per”area;massawer~lengthpmoment“of“inertia;resol
(try mass_.rer.area)

Truing to a3rrluy stratedu(mass_rer.aresssitustion(llisnow))
(try mass.rer.lendgth)

Truing to arrly strategu(mass.rer.lendgthrssituastion(llirrnow))

Eauatiorn—2 § massl=2%XaXm
formed by aprluing § strategu(mass_.rer.lengthrsituation(llisnow))

This eauation solves for massl.
L No unknowns [lo wou zaccert this ecuation T udes.

So now I must solve for Lmass2srad.oof. dgurll]
dgivern Lmasslsr&Elsarml

I am now trying to solve for mass? without introducing ang unknowns.

Arrlicable formulae § [mass_rer_arearmass._rer.lengthsmoment_of_inertiarresol
(tre mass.rer.ares) :

Truing to arrly stratesu(mass.rer_areassituztion(fibre:now))
(try mass.rer.lensgth)

Truing to a3rrly stratedgu(mass_rer_lendthssituation(fibrelsnow))
(try moment_.of.inertia)
(tre resolve) N\

No luck - I will now accert unknowns in solving for mass2,

Arrlicable formulae ! [mass_rer_areasmass.rer.lendgthrmoment_of_inertiarresol
(try mass_rer.area) ‘

Treing to arrly strategsu(mass_rer_zrezrsituation(fibre2snow))

Let mass._rer.areal be the mass_rer.area of fibrel.

Note!: mass._rer.areal (of ture mass) was used in 2 mass.rer.area definition
lLet areal be the area of fibre2.

Note! areal (of ture zrez) was used in 2 area definition (2)

Fauatiorn—-3 ! massZ=zarealiXmass.rer_areazl
formed bw arrluing ! stratesu(mass_rer.areassitustion(fibresnow))

This eauation solves for mass? but introduces L[areals.mass.rer.areall.
[ Unknowns allowed 1 [lo wou accert this ecuation 7 no.

Eauation—-3 reJdected,

(try mass._rer.length)

Truing to arrly strateguimass_rer_lensgthrsitustion(fibresnow))

Let lengthl be the lendgth of fibrel.

Note! lengthl (of ture lensgth) was used in 2 length definition (2)

Fauation—4 ! massZ=lengthl¥m
formed by arrluing strategue(mass_rer.lengthssituation(fibrel2snow))

This eeuation solves for mass2 but introduces Clengthlld,



Lo Unknowns allowed I Do = 1n]N} accepfrthls eauation T ses.,

So now I must solve for LCrad_of. sgrlplensthll
given [mass2smasslsrglisasm]

I am now trwing to solve for rad.of._gurl without introducing any unknowns.,
Arrlicable formulze ! [moment_of_inertiasrarzllel_saues]
(try moment_.of_inertiz)
(truy rarzllel_.sxes)

No luck - I will now accert unkrnowns in solving for rad_of_dgurl,
Arrlicable formulae ! Cmoment.of_inertiasrarallel._axes]
(try moment_.of_inertiaz)
(try rarallel_axes)

I am unable to solve for rad_.of.gurl,

I will g0 hack to solve for mass2 asgain

Eauation—-4 rejected.

(trg moment_.of_.inertia)
(trg  resolve)

I am unable to solve for mass2.

I will #o back to solve for rdgl adgesin
Equation—-1 re.dected.
(try rarzllel_axes)

I am unable to solve for rdgil,

o
i 7~ restore(alan).

yes
i P dnrut(mofil).

Froblem from file ! mofi2.rrb
Radius of Guration of a sauare

L.et now be 2 new reriod

lL.Let sa be 3 new square

Note?! a (of ture length) was used in 2 radius definmition (2)
Note: m (of ture mass) was used in 2 mass.rer.area definmitiorn (2)
Let ax be a2 new axis ,

Note! rdgl (of ture rofdg) was used inm 2 rad.of.gur definmition (3)

mofi2 rroblem read into dates base.

des
; P H0O

KAttemPtins to solve for [rgll in terms of Lasml



I am now trging to solve for rdgl withoﬂt introducing anw unkbnowns,

Arrlicable formulae ! Cmoment_of_inertiasrarallel_axes]
(trey moment.of.inertiaz)

New line fibre createds fibrels for seuare sa.
Let fibrel be 2 rew line \
Treing to arrluy stratedue(moment_ of.inertiarsituation(saraxsfibrelsnow))
(try  rarallel.axes)

No luck - 1 will rnow accert unknowns in solving for rgil,

Arrlicable formulze ! [moment_.of.inertizsrarzllel.axes]
(try moment_.of.inertiz)

New line fibre createds fibre2, for seuare sao.
Let fibrel be 2 new line
Truing to arrlue stratedgu(moment.of.inertisssituztioni{(saraxsfibredsrnow))
Let massl be the mass of sa. ’
Note! massl (of ture mass) was used in 8 mass definition (2)
Let mass? be the mass of fibrel,
Note! masss? (of ture mass) was used in 2 mass definition (2)
Let rad.of_duyrl be the rad_.of.dgur of fibrel,
Note! rad_.of.gurl (of ture rofdg) was used in z rad.of.dguyr definition (3)

Eauation—1 ! masslX¥Xrgl"2=intedrate(mass2¥rad_ of_ dgurl™2r-2,3,d2)
formed by arrluing ! stratedu(moment_.of_.inertiassituationi(saram»fibre2,now))

This eruation solves for rdl but introduces [masslsemasserad.of._guerll,

L Unkrnowns allowed 1 o wou accert this equation 7 wes,

S0 now I must solve for Cmasslsmass2yrad.of.gwerll]
dgiver Lrglsarml

I am now treing to solve for massl without introducing ang unknowns,
Arrlicable formulaze ! [mass.rer.arearmass_rer.lengthsmoment_of.inertiarresol
(try mass.rFer.ares) ‘ :

Truing to 2rerly stratedu(mass.rer.arearsituation{(sarnow))

Eauation—2 ! massl=(2X3)"2%m
formed b arrluing § stratese(mass.rer_arezssitustion(sesnow))

This eauation solves for massl.
L No urkrnowns. ] [lo wou zccert this equation 7 wes,

So row I must solve for [mass2srad.of.serll
given L[masslsreglrazeml

I am now treing to solve for mass2 without introducing anw unknowns.

~Arrlicable formulae 3 [mass._rer.arezrmass.rer_lengthrmoment_of._ inertiasresol
(try mass.rer.area) ~ :
S Terwing to arrly strategy(mass.rer.arearsituation(fibrelsnow))

(try mass.rer.length)
Truing to arrly Strategs(MBSS-PEP~1EUSth!SitUBtiOﬁ(fibPEE!nQN))




o

Jijgtysg moment_of .inertia) e : ‘
Ktry  resolve) . ’ . ‘ -

‘No luck - I will now accert unknowns in solving for mass2,

L : A . S tgs -
. Aprlicable formulze ! [mass.rer.areasmass.rer_lengthsmoment_of_irnertiasresol
. {try mass.rer.area) : L

Treing to arrly stratedu(mass_rer_areassituation(fibre2srnow))
Let radiusl be the radius of fibre2.
Note! radiusl (of ture lendgth) was used in 2 radius definition (2)

Eauation43 I mass2=2Xradiusl¥kd{(d2)km
formed bw arrluing § strategsu(mass.rer.asrearsitustion(fibre2snow))

This eauation solves for mass?2 but introduces [Cradiusilld.
. Urnknowns allowed 1 [lo wou accert this equastion 7 wes,

S0 now I must solve for L[rad_oof. gyrlsradiusl]
given [masslrmasslrrdlsaeml

L a8m now treinsg to solve for radloofogurl without introducing anw unknowns{ 2o
Arplicable formulae ! [moment_of.inertizsrarasllel_axes]

(trvy moment_.of.inertiaz)
(try rarzllel_axes)

No luck - I will now accert unbkrnowns in solving for rad.of.gwrl.
Arrlicable formulze ! Cmoment_.of.inertissrarallel_ aves]
(try moment.of_.inertiaz)
(try rarallel.axes)

I am unable to solve for rad_of_.gurl.

I will dgo back to solve for mass2 again

Equation—-3 re.ected.

‘{tre mass.rer.lensgth)

Truing to arrly stratedsu(mass_rer.lengthrsitustion(fibrelZsnow))

Let mass_rer.lengthl be the mass.rer.length of fibrel. x|
Note! mass.rer.lensgthl (of ture mass) was used in 2 mass.rer_lendgth defini@i

Eauation—-4 { mass2=2XradiuslXmass.rer.lengthl
formed byg arrluing ! strategu(mass.rer.lendgthssituztion(fibrel,now))

This eauation solves for mass? but introduces Eradiuslpmassﬂper_lensthlj."
J L Unkrnowns allowed 1 llo wou sccert this equation T no.

Eauation—-4 re.ected.

{try moment.of.inertia) .
(try resolve) ey

0T am unable to solve for mass2,

i I will go back to solve for rgl adgain



.

. Eeustion~1 re.ected.

o i‘(trs ‘rarallel_axes)

~I am unsble to sol&e for rdgi.

no
i T~ halt.




Wag
7 ineutinafid).

Problee from File © wofi4.erh T |

Radius of Buration of 2 Disc

Lat now be g new period

tet diccl be & new dicc

Fote: & {(of ture length) wee used in 2 radius SWFinition (23
Nots: m (of tups mass) was usad in 3 mass definition (2)

tet a2 be @ new axis
Hote: rgl {(of tuee rofd) was used in 2 radoof_gur definition (3}

mafis probles raad into data bhass,

TS
b 7 du.

Alteerting Lo colve for {relld in Leras of [a.ad

I am now tryindg to solve for rdl without introducing any unknowns.

&y
feriicahie ?prmulae Polmoment_of.inertiz.rarallel. EECER
{(try  moment_ of_ inerbis) T .

ey ring fibre crezted, {ibrel, for disc discl.

a2t fibrel ba 3 asw ring

raing Lo zeely ctrztegulmoment_of.inertiz,situstion(discl rﬁA:f!bei:ﬂOU))
Liru F@rellel“s asﬁ '

Ko Twck - I will now zcceet unbnowns in solving for rdl,

feplicable forsules ¢
i

momeint of ineptisrparallnl axes]
{trg moment_of_inertia)

h.'

i

New ring fib tad, fibra2, for disc discl.

Let fibre2 tg fiew rind

Treing Lo zpeiy stretedu(momnent_of inertiz,situstion(d l%ti:ﬂ&zf!bf&arﬂﬂw})
Lat massl be the mass of fibra2

Notwe: mossl (of ture mass) was uﬁ&ﬂ in a2 mass definition (2)

i

Eauation-1 ¢ afrdir2=intedratalnsssl#(d242322,0,3,42) :
formed by zreluing 3 steeatede(moment_of inertiz situstion(discl, o, fibra2,now))

This aquation solves for rdl bubt introducses Cmaessll.

1

[ tnknowne =1lowsd 3 Do wou scoert this squstion ? uee,

S0 now I sust solve for [massi]
diven [rél.z.md

I am now Lirwing to solve for massl without introducing sny unknowns.
frpliceble formulee ¢ [macs_rer_area,mass_per_lensthymoment_of_inertiz, resolvel

{try o massorer_arsa)
Truing to 2rely cirstesyl{mess per_srea,situstion{fibre?,now))



ey mass_eor_ langth)

Treind Lo zpply ctratesulmass zr i*néth, !tuattnn(f:b e v
{try  momeni_of_inertia)

{iry resolve)

No luck - 1 will now sccert unknowns in solving for massi.

feplicable formulan @ Emas&-pernarearmass_Per“lanﬁthymnment“uf“iﬂertia1resulve3
(bry  meos_ par_arey)

Truing Lo zpely sirstesulmacs rer _arez,situstion{fibrelnow)}

Lat wass.enr_graal be Lhe mass_pepr_ares of discl.

Mote! muss.por_zrezl (of Lupe mass) wae used in & mess_par_sres definition (2)

Equation-2 ¢ masel=2%pisd25d(dD ¥ nass_prer_srazl

-

formed by spplying 3 ctratese(mass.rer_zrea situstion(fibre?, now))
This sauation solvaes for massl but introduces [mass_reor_sresll.

[ Unknowns zllowed 1 Do wou zceceet this eaustion 7 wes, | 4
80 now I must solve for UCeass_rer_arsall '_‘,ﬁ
given [msesl,rel a,md o

\

I am now trging Lo solve for mass_eer_ar=al withoul inteoducing snw unkaowns.

Aveliceble formulae ¢ [masc.ror_area.massoper lendth.monent_of_inertiz.resolvel
(tiry mass.per_area)
Treing Lo spely stratedsulmzss rer_ area,situstion{disci now))

Eayation-3 7 w=pi%3*2%mass_papr_araal
foraed by zpeluing 3 atrstes {mzes_ por_area,situstion{dizcl now)?

This mauabion solves for mass_par sraal.

{ No unknowns J Do vou zoceet Lhis wauation T e,
S0 now I must solve for 01 , e
siven Inzss per_areal,massl,rdl .z, nl

Eauations axtractad 1
pEr gl ARz intedrate{necgl 2 (242042, 0,5.042)

massl=2%e i #d28d(d2) 2aass par.srasl
map igarl%¥nscs ror arenl .

LR

i 7 hait.




W\oMew'l‘s oj' Iv\uﬂt\

/% FORMUL ¢ Formulae et 21 for the Moment of inertiz rroblems X/ <;>f””—“‘\\\\
ol)

_ = (OIgm,' I)
{ rroblem_.solving_.rules .

relates(moment_ of_.inertizsLmasssrofgl).,

rrerare(moment_of _inertiasQrrofdrradoof. gur(ObirAxissRGsFer):.
situstion(ObirAxissFibresFer))
<-— meets(AxissOb.ds0Origin) &
centre(0bdsOrigin) &
regular.fibre(0bJdsFibre).

isform(moment_of_.inertiay situation(ObdsAxissFibresFerd,
M¥RG™2 = integrate(MFXRGF™2y ArEr»X))

- mass(0ObdisMsFer) &
rad.of. gur(ObirAxissRG+Fer) &
mass(FibresMfrFer) &
rad.of._gur(FibresAxissRGfsFer) &
range(FibrerA»RB) &
rerr_dist(FibresAxissXsFer).,



/¥ MK1L § Mets level knowleddge for the Moment of inertis

{ meta.krnowleddse ¥.

ardstruct(baseturer2,
Cturesobliectls
Ears;argJ).

ardstruct(centres2y
Cobdectsrointly
Cargyvall).,

ardatruct(dist._.alongs4,
[ohdectsrointsrointslengthls
[ardsardsardsardgl).,

ardstruct(lengths 3y
Clineslendgthstimel,
Cardsvalrargl).,

ardstruct(mass.rer.lendgths 3
Clinesmassstimels
Cardesvalsardgl).,

ardstruct (meetsy3»
Cavissobdectsrointl.
Cardsardsargl),

ardgstruct(radius,2»
Cobdectslengthl,
Cardgrvall)d.,

“ardstruct(rad._.of_.gur+4,
Cobldectsarissrofdstimel.,
[ardrardgrsvalrardgl),

ardgstruct(ranser»3s
[fibreslendthslengthls
Cardrsardgsargl),

ardgstruct(regular.fibre,2,
Loblectsyfibrels
Cardsardl).

ardgstruct(rerr_dists4,
LobJdectsobdectrslengthrtimel,
Cardgsardsvalsardgl).,

defrn( redgular_fibre(0bJsFibre)s hedbs
L magic_fibre(0Ob.dsFibre)s . 1»
L1 ).

rroblems %X/



/%X INF1 ¢! Inference rules for the Moment of imnertiz rroblems X/

{ inference_rules x.

Z The mass of 2 10 hoduy can be derived from its
Z mass rer unit length.

mass (RBodusMXL 2 Fer) ﬁ&
o d(R < & S
lenst (HoduslsFer) &

mass_rer_length(RodusMsFer).,

[
/

% The mass of a2 O fibre derends on the mass rer unit
% lensgth of its 1D obdect and an infitesimzl lensgth

n % derived from its d1staqpe from the centre,
— }‘\EW\ m )( \d\ o 1@‘
mass ( erem*@f;i;m yFer) //\L—\
== fibre(Fi Y& ¢ /

bqamm\swsm ¥
mass_ref._length(BodusMsFer) & N
centre(Bodu,C) % .7 7 N 19/«

regplarifibre(FodusFibre) & (

dis. alonstEody,CsFibresD (o T e
Lm-—__......__\( W \ ! L - " |
A\ — 6 - 9{\(4 "/

% The lendgth of 2 line is twice its radiua\\g,/é?fréﬂ

length(Lines 2¥RsFer) -
== line(Line) &
radius{lLinesR).

% The lendgth of 2 rindg based on its radius

length(Ring,2XrikRsFer) [)ﬁj (/’.}n by pu‘() < - (he
£=- ring(Ring) % (/M) CWJLL yu bt
radius(RingsR)., o (o dead, C A, €
% Since in the current resrn 2n axis is defined
% +to be rerrendicular to the whole ob.Jdects the
% rerrendicular distance can be found in terms
% of the distance =zlong the ob.dect,

rerr_dist(XrsAxisssFer)
<-— axis(Axis) & T
meets(AxisObdsFoint) &
dist_along(0bdsFointsXsI1),

< meta.hacks ¥,



¢ (i1 wonbiowsd )

z...‘.......-..--_................_.—_

The radius of dguration of an obdect maw be krnown

on the basis of its ture, For fibres this mezans
2 their base ture.

NN N

rad_of_gur(XsAxissRGsFer)
== ¢ rerr.dist(XsAxissDsFer).
ture(TuresX):
krown.rofg(TuresyX+sIsRG) .,

krnown.rofg(rointy_»Ds10),
krnown.rofg(fibresFsIrAns)

w== co baseture(BturesF).
krown_.rofg(RBturesFsllrAns) .,



/% MKINF2Z | Additionzl metz krnowleddge zand inference rules

for dealing with 2D obdects.

X/

{ meta_bkrnowleddge .

ardgstruct(areas 3,
Cobdectsareasrtimel,
Lardgsvalrardl).,

ardgetruct{mass._.rer._.arear3
Lobdectrmassstimel,
Cardsvalsargl),

{ inference._.rules .

Z The mass of 2I bode can be
% mass rer unit aresa.,

mass (Rodu s MXAsFer)
- hode2d(Bodw) &
area(RodwrAsFer) &
mass.rer.area(BodgsMsFer).

Z The area of a2 sauare

area(Sauaresr (2XA) "2sFer)
e gauare{Sauare) &
radius{(Sauaresd).

Z The arez of a disc

area(lliscyriXR™2yFer)
“—-- gdisc(lisc) &
radius(lisc:R).

derived from its



% MAGIC ¢ The madgic routine which creates fibres %/

Z Ang rarticular fibre onlwy belondgs to one obdect

magic.fibre(Ob.JdsFibre)

+

- nonvar(Fibre):.
Ly

P(redfib(0ObldsFibre)).

%z Every ob.Jdect» howevery has an infinite number of
Z fibres» so examine the conditions and rroduce =2
Z new fibre of the arrrorriate sort.

magic_fibre(ObJsFibre)

+

- nonvar(Ob.)s var(Fibre):

cc centre(0b.sC)»
ce radius(0b.sR)»

ture(Shares0bd)
find_fibre_ture(SharerFsharesFroz):»
find_fibre_rande(FrozsRyL1:L2)»

dgensum(fibresFibre)s
gensum(dsI)»

trace(’\rnNew %t fibre createds %ty Ffor %t Zt.\n’.
CFsharesFibresShares0bils 2)»

(add fibre(Fibre) %
regfib(0ObdsFibre) 2
baseture(FsharesFibre) &
range(FibresL1,L2) & /-

[Qist_slong(ObisCsFibres@)\).

Z Add facts to data—-base

add(Facts)
1—- sel(FactssF)»
dberntre(F)s
fail,

add(.).

% ‘resgfib’ is 3 hacks here ic some more helr

nokind{redfibs+2).,



/¥ FINDIl ¢ Meta level reasoner zbout what sort of obdect would
be 3 rossible fibre for some entitw.

find_ fibre_ture(EntitusFibresFroz)

Entity is the ture of the entitw (ML twre token)
Fibre is the ture of the fibre (ML ture token)
Froz is the frozen eauationzl definition used

Frovide real rande diven deneral frozen equatiorns and the
the real radius.,

find_fibre.randge(FrozsRadiussL1+L2)

Froz are the frozen eauations

Radius is the reazsl radius of the oridinal entity
L1 is the real least limit

L2 is the real dreatest limit

X/

Z Fingd fibre ture

find.fibre._ ture(EntitysFibresFroz)

t- share.defrn(EntitesDimlsEqns)y
freeze(EanssFrozd.
lowerdim(Dimi+Dim)»
share.defrn(FibresDimsFeans)»
match_eans(FeanssFroz).

%z Freeze 2 dimension in the ecuations
freeze(ﬁans;Froz)
1- sel(Ecans»ArByFroz)e
friz(AsE).,
friz(linear(El =< C =< E2)» froren(Cs El1 =< C =< E2) ),

friz{rolar(El =< =< E2)y frozen(Csy E1 =< C =< E2) ).

%Z Lower the dimension bg one

lowerdim(Dils1I1)
t—- D1 > O
nis D1 - 1.

% Matching two ecuational definitions

match_eans (A&RestlsRERest2)

- by

match(AsB)»

+
+



match_.eans(RestlsRest2),

match..eans(Ar»R) - match(A»R),

match(XsX) .,
match(constant(C)sfrozen(Csr.)).,

match{constant(C)r»linear(C=_)).,

Z Find the randge over which the fibre can varw

find_fibre.rande(EanssRadiussL1,L2)
i— sel{EansrA)y

ffr(AsRadiussL1sL2)»
LI

ffr{frozen(XsEl =< X =< E2)s Radiuss L1s L2)
- fr(ElsRadiussL1)»
fr(E2sRadiussL2).
fr{-resRadiuss—-Radius) - 1,

frirsRadiussRadius) - 1,

FfriXs_.+X),



Utilities rachkade
Frolog-10 version 3

i 7~ [ ors2y sely defrny test 1,

ors2 consulted 20 words 0.11 sec.

sel consulted 112 words 0.19 sec.

defn consulted 706 words 1.03 sec.
test consulted 44 words 0.07 sec.

"Hes

i P dtest(.).,

Foint
constant ()
constant(w)
constant(z)

line
linear(~r=<x=<p)
constant{v)
constant(z)

rinsg
linear{(x=r)
FOlar(O=du=<2Xri)
constant(z)

ring
linear(y=r¥x= -r)
rolar{(0=<u=<ri)
constant(z)

seuUare
linear(—-r=<x=<p)
linear(—r=<u=<r)
constant(z)

disc
linear(0=<x=p)
rolar(O=<u=<2Xri)
constant(z)

disc
linear(—r=<x=<p)
rolar(Q0=<u=Ipi)

constant(z)

shell

Hu“'om\hc &mu&uq\ 03'
E(t/u atonal De}nml:n,m.&,__\

/@ ~ (origral!)

/



linear(x=p)
Frolar(O=<u=Ipi)
rolar{(O=<z=<2%pr1i)

shell

linear(x=r)
rolar(0=<y=2¥si)
rolar(O=<z=<ri)

shell

linear{(x=r#x= -r)
rolar(O=<uy=<ri)
rolar(Q=<z=Ipi)

tube
limear(O=<u=<p)
linear{g=r#uy= -r)
rolar{(Q=<z=2%r1i)

tube

linear(—-r=<u=<1r)
linear(u=r)
rolar(O=<z=2Kri)

tube
lirnear(—-pr=<x=<r)
linear(wu=rfu= -pr)
rolar{Q=<z=Ipi)
cube
linear{~r=<x=<pr)
linear{(—-r=<u=<rp)
linear(-r=dz=<r)
srhere
linear(0=<xu=<r)
rolar(O=<u=Ipi)
Folar{0=z=<2%ri)
srhere
linear(0=<u=<r)
rolar{0=<u=I2%ei)
raolar(O=<z=<Fri)

srhere

linear{(—r=<x=<71)
rolar(Q=<u=<gi)
rolar(Q=<z=<ri)

culinder



linear(Q0=<x=p)
linear(-r=<y=<r)
Folar(O=<z=2%ri)

cglinder
linear(~r=<u=<r)

linear(Q=<y=<r)
rolar(0=<z=<2Xri)

culinder

linear(~-r=<x=<r)
linear(~r=<y=<r)
rolar(0=<z=<ri)

Hes
i 7- halt

*



7% TEST § Random test routines %/

Z Test share_defn

dtest(Ob.dect)
1- share.defrn(Obldecty_sEans)y
writef(/ \nZt\nZc’»[ObJjectsEansl)
fail.

dtest(.).



/¥ DEFN § Eauational definmitions of various shares/obdects.

These routines denerate equational definmitions of certain
‘construction”’

regular obdects zbout 2n oridin. This is done bw

cimrle

from simrler obdects (initizally 2 roint)yr using the orerations
of *disrlacement from am awis"s "translation z2long an 2xis® and
"rotation throusgh an angle®,
The definitiorns are of the form!
<defrnr —-» <coorddef:> & <defn>
H <coorddef:.
<ecoorddef> —--> constant( <dimssm> )
H linear( <ineqx> )
i rolar( <inea> ).
Sineqr —-> dpams =<4 <dimsemr =< <Snums
i sdimsemr = dndmer
Vo ddimswms = <nums # o Sdimsusmr = <nugms .
Sdimsum> ——> M | W9 | T,
Shgms -=> 0 F o 1 -r | =i | 2%ei,
Thus the atoms Msurz stand for the three dimensionss their
interrretation being either linear or rolar, The origin of the

coordinate sustem (Oridgin) will be such that?

centre(Obdect»Oridgin)

and the atom r stands for the radius (Radius)?

radius(0ObdectsRadius)

Given the redgulsr nature of the obdects denerated these
have reasonable interrretations.

L 94

% How to construct various ob.dects

construction(roints0:L1).,
construction(lineslsCtranslatel).
construction(ringslsldisrlacesrrotatel).
construction{(seuarers2sLtranslatestransliateld).,
construction(discs2s[translatesrotatel).,
construction(shell:2+s[disrlzcesrrotaterrotatel).
construction{(tubhes2syLtranslatesrdisrlacesrsrotatel).,
construction{(cubesIsltranslatesrtranslaterstranslatel).,
construction(srheres3sLtranslaterrotaterrotatel).
construction{(culinders3sLtranslatertranslaterrotatel),

% Definition of the share of an obdect
share.defn(ObdectsDlimrEans)

i- construction(ObdectsIlimsConstr)

will 2lwaus



roint. defr(Eansl)»
rerform(ConstrsO0sEanslirsEans2).

rerform(LlsRecountsEanslsEans?)

+

i~ correct(ReocountrEcnslEaqans2).,
rerform(LOF iRest]lsRclsEanslsEansd)
- add(OFsEanslsEans2) .

rchik(OFsRelsRe2)
rerform(RestsRec2rEqns2sEansd) .,

add(OFsEanslsEans2)
i1~ sel(Eansl»El1+E2+Eqnsl)

oreration(OFsEL1sE2)
Iy

% Routines to correct for rotations
rchk(rotatesNsN1) - 1y N1 is N + 1,

rchk (LeNsN)

correct(OsEansrEaqns) 11— |,
correct(NlsA&RestlsBERest2)
t—- restrict(AsRB)»
N igs N1 - 1»
correct(NsRestlsRest2).

correct(NlsX&Restl»XE&Rest?2)

+
!!

correct(NlsRestlsRest2),

correct(lsAsR)
i— restrict(AsR).,

#Z Basic orerations

roint_defn( constant(x) & constant(y) & constant(z) ).

oreration(disrlacer constant(C)s linear( C = r $# C = -1v ) ).
oreration(tramnslates constant(C)r linear( ~r =< C =< v ) ).

oreration(rotates constant(C)s rolar( 0 =< C =< 2%ri ) ).,

restrict( lirear( A ¥ B )» linear{( A ) ).

i
03
it

restrict( linear( -R =< C =< R ) linear( O < RO ).

i
0
1]

restrict( rolar( O =< C =< 2%ri )y rolar( O < orl Y ).



/7% SEL ¢ Utilities for selecting elements from condunctions %/

Z Select and construct

sel(AgRestsAsErE&Rest) .,

sel(X&RestlsArByXE&Rest2) 3~ |y sel(RestlrAsRBsyRest?),

sel(ArArBsR) .,

7% Select onlwy
sel(A&RestyA).
sel(X&RestsA) 11— 1y sel(RestyA).,

sel(ArA).



S

ST ——
/% MOFI1.FRE ! A moment of inertia rroblem %/ prouemg
.\——_\—

rroblem{mofils ‘Radius of Guration of 2 line\n\n’+C1).

reriod(now).
line<l1).
centre(llismidet).

radius{(lisa).
mass.rer.lendgth(lismsrow).

axis(ax).,
meets(axsllismidet).,

rad.of.gur(llsaxrsrelisrnow).
given(a).

dgiven{m).
sought(rgl),

/¥ MOFI2.FRE : 2nd Moments of Irmnertiz sroblem %/

rroblem(mofil2y "Radius of Guration of 2 seauare\n\rn’:sC1),

reriogd(rnow).

sauare(se)l.
centre(sasrmidrt) .,
radius(sasa).,
mass._rer.arez(sarmrnow).

axis(ax).,
meets(axssarmidrt).,

rad.of. dgur{sasaxsrdlisriow).
given(a).

giverni{m).
sought(rdgl ).,

/¥ MOFI3.FRE : 3rd Moments of Irmertia rroblem X%/

rroblem{(mofi3s ‘Radius of Guration of a2 rimg\m\n‘s+LC1).,

reriod(now) .

ring(rng).
centre(rngsmidrt).,

radius(rnrnsgsa).
mass_.rer.length(rngsmsnow) .,

anis(ax).



meets(axsrndsmidrt).,

rad_of_gur{rngsasrgirnow).,

given(a).
giverni(m).
sought(r«l) .,



% How to comstruct various obJdects

constructioni{roint 001,
construction{lineslLtranslatel)d.,
construction{ringslsLodisrlacerrotatel),
construction{sauare,»2+sLtranslastestranslatel).,
construction(discs2sLtranslaterrotatel),
construction{shell 2+ [diasrlacerrotaterrotatel).
construction(tubesZsLtranslaterdisrlacersrotatel),
construction{cubes3stranslatestranslztertranslaztel),
construction(srheres3rLtranslatesrotaterrotatel).,
construction{culinder:3s[translatestranslatersrotatel).

hondnt b Ff)*
h\“’uM h") S’A‘\

% Basic orerations

roint defrn! constant(x) % constanti(y) & constantiz) ),

oreraztion{(disrlaces constant(C)s cartesian £ = r # C = -p ) ),
oreration(translater constant(C)y cartesian{ -r =< C =< ¢ 3 ),

oreration{rotatey constant(C)s rolar( -pi =< 0 =< i ) ),

restrict({ cartesian( C=A % C=K )+ cartesizn( C=4 ) ),

restrict({ cartesisn{ -R C =< R J)e cartesiand 0 =< L =< R ) ),

restrict( rolar{ -pi =< 0 = pi de rolar( O =< £ =< i ) ),

# Freeze 2 dimension in the ecuations
freere{EanssFroz)

1= sellEanssArsB:Froz).,
friz(a-R),

friziEallefrisfrozern(CrEallafn))
i~ dget_ inealEallefris 2Cr. ).

% Matching two coordinates
matoch{X: X7,
matoh(constant(CisFrozeni{Cr.) ).,
matoeni{constantil)recartesianil=1)),

matohi{cartesian{C=_)sfrozenil,_ )).
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fing consulted

defrn consulted

test consulted

ES
- dtest(.),

roint
constant{x)
constant (w)

constant{(=z)

lime

cartesizsn{-r=:

constant ()
constant{z)

i
cartesian(x=r

ralar{—pi=s:
constanti{z)

rins
cartesian{x=
rolar{Q=du=dr
constant(z)

sEuasre

cartesian(—r=)

oA

finde defrn, test 1.

20 words 0,11 sec.
12 words 0.19 sec,
510 words 0.70 sec.
4468 words 1.04 sec.

112 words 0:.16 sec,

% Gernerated definitions for various bodies

M=)

)
Fed )

Fr= 1)
i)

cartesian(—p=dusg

constant{(z

dise

cartesian( Q=
rolar(-rpi=desd

constant{(z)

R

cartesian(~pr=s

rolar{(=<u=dp
constant{z)

i)
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sl ]

cartesisniy=r)
FolarQm=aym

ahell

cartesian(mx=
rolar{-pi= :
rolar{f=dz=dp]

shell

cartesian(ux=rfys —-p)
ralar{f=dy=dri)
rolar{(Q=<z=<ri)

tube

cartesian(Q=du=p)
cartesian{y=rdus -p)
rolar{-pi=dg=<ri)

tupe
cartesian(-r=<u=<p)
cartesian(u=p)
Folar{-pi=dg=Ipi)
fhe
cartesian(~r=du=sp)
cartesian(u=rfy=s ~p)

rolar{Q=<r=<pi)

ocbhe

cartesian(-p=y
cartesian{-r=
cartesian{-r=dz

srhere

cartesian(Q=u=Ip)
Folar{Q=dy=dri)
Frolar(—-pi=dp=dei)

HENSTe
cartesian(0=Jw=r)
)

rolar{—-pi=dusade]
rolar{0=<z=Ipi)

GERE e

cartesian(—-r=<du=Ip)
rolar{Q=dy=ds
rolar{Q=r=ds




owlincier

cartesiarn(Q=du=ap)
cartesian(—p= -
Folar{-pi=dp=p]

culinder

cartesian(-r=ads
cartesian(0=
rolar{-pi=dz

cwlinder

cartesian(—-r=I
cartesian(~r=dy
Frolar{f=<r=dr])

Hes
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P Phest(), Z Finding fibres pw freezing a2nd truing to

Fitbres for 3z soint
Fibres for 2 line
Foint
Frmzen(x;carteﬁian(~rm{x={r))
constant{w)
constant{(z)
Fibres for a ring
Foint
cartesian(u=pr)
frozen(s;Polar(~Pi={u={Pi))
constant(z)
Fitbres for 2 seusre
line
cartesian{—r=u=op)
frozen(ercartesian(~r=su=p))
constant (=)
Fibres for a3 disc
rins
frozen(xscartesian(Q=<u=<p))
rolar{-ri=du=igmi)
constant(z)
line
cartesian(~r=y=ap) ‘c75u1 .
frozen(urrolar{(0=<uy=<ri))
constant (=) R; } L
\ Mo o SH L
3

Fibres for a shell

T i st
cartesian(x=r)
ralar{-ri=Ju=Ig]i)
frozen(zsrolar{0=<r=<pil)

rinsg
cartesisn(Mx=rd&u= —-p)
Folar{Q=<u=Iri)
frozen{zsrolar{f=<z=<ri))

Fibres for 3 tube

lime

fimg mateoh



N

cartesian(~r=dwsdp)
rrtesiani{ys=r}
frozen{zsrolar{-ri=z=dz=<pid)

e

Fitrres for a cube
SRIIBTE
cartesian(~pr=y

cartesian(~pr=
frozen{zrscartesiasn(—~r=a3

Fibres for a2 srhere

shell
frozen(xseartesian(0=<u=<p))
FrOlar{(O=Jduy=<sq)
rolar{~ri=dig=dpi)

ahiell
frozen(xrscartesian{0=<y=<p))
rolar(—-piz=dy=dg]i)
rolar{Q=<z=Iri)

disc
cartesian(Q=u=r)
rolar{—~piz=duy=ipi)
frozen(zsrolar{(Q0=<z=<ri))

disc
cartesian{-r=du=apr)
ealar{Q=du=dpi)
frozen(zsrolar(O=dz=Iri))

Fibres for a cuwlinder

tube

cartesian{—-r={=Ir)

frozen(yscartesian{(Q=<u=dr))
rolar{—-pi=<z=iri)

s@uare

b

cartesian(—-r=9x=Ir)
cartesian(—-r=dg=dr]

froreni{zrrolar{(Q=<g=Iri))

hy

,
i
<

s
i

- halt,
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