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Nedoloenost pribliZnega Iskan]a teZl8¢
Uncertainty of Approximate Centrold Determination

ANDRO ALUJEVIC

Ob gledanju ene od Zolskih televizijskih oddaj
BBC v Londonu, ko so zastavill In pojasnili navi-
gacijski problem ladij s tremi svetilniki, mi je po-

stalo bolj jasno, kaj grezime v naslh wébenlkih In
prl predavanjih statike o dolofevanju teXis® (npr.

E. Prelog, 1955, F. Cveta%, 1988). Ker ponavadi
uporablmo samo dve smernicl, seveda vedno dobi-
mo enovit rezultat. Izjema povsem wpoljubne« za-
vrtitve rezultante vzporednih sil je trivialna —
Iztegnjen! kot nl uporaben.

Kadar pa opravimo nalogo dolotitve tezista
nekega prereza s treml povsem poljubnimi smermi
(le vmesnl kotl naj bi bili vboteni, torej manjgl
od 180°, da se izognemo permutaci jskim tezavam),
kaj hitro lahko ugotovimo, da se smernice rezul-
tant rade Krizajo v trikotnik. Zastavitl si moramo
vprasanje, all tezlice sploh leil znotra) tega lika
oziroma, kolikina je verjetnost. Odgover na tako
vprasanje je morda kar presenetljlv - samo 25 od-
stotkov je moZnosti, da Iskano teZlsce res lezl v
dobljenem trikotniku. Cim manjél je trikotnik,
tern man] je moZnostl, da teziscée sploh i€l v njem.
Wzrok so odstopki (napake), ki jih lahko zagresimo
prl doloditvi rezultant, bodisi translacijske all ro-
tacljsko. Kdor je #e Imel opravitl z Zoom teleob-
Jektivom pri fotografiranju, bo tudl tako laZe ra-
zumel pojav nastalega »pogreskas,

Ker je napaka premika all zavrtitve smeri se-
veda tudi lahke pozitivna in negativna, je pri treh
necdvisnih meritvah mogote dobit] osem kombina-
{;jj [+++ +4= +=% +== —F++, —+—, =+, ___]-. od
katerith pa samo dve (+++ In ---) dajeta najved]i
izkoristek, znotraj katerega je iskana totka teziste
prereza (sl. 1). Ce koti med smernicami ne bi bili
vhoteni (lako pa so ostrl ali topl), se pravilo Izka2e
malo drugate, z iztegnjenim kotom pa resitve ni,
saj sta obe smerl tedaj med seboj odvisnl.

Podobnoe bi obravnavali tudi prostorski (tri-
dimenzionalnl) primer, ko potrebujemo kar Stirl
smernice, ki med seboj izrezejo cetverec (tetrap-
der). Verjetnost, da je teZlgte znotraj tega jedra pa
je komaj 12,5 odstotka.

Kar smo povedali o pribliznem dolotanju te-
Zis¢, velja tako pri grafiénem kakor tudi pri nume-
rignem postopku iskanja. V slednjem primeru se
poleg mogotih napak stroja in metode pojavijo e
napake vhodnih in izhodnih podatkov.

While watching an educational BBC TV pro-
grammes In London, in which boat navigation pro-
blems were discussed on the example of three
lighthouses, It appeared to me what may be wrong
in our textbooks and lectures on statics with
respect to the determination of centres of gravity

(e.g. E.Prelog, 1955, F.Cvetas, 1988). There are
usually two directions considered, yielding a single
result. The only exception, of an »optional« angle
of rotation for the resultant of parallel forces, Is
trivial - an extended flat one Is not applicable.

If the task of centroid zearch i performed by
three independent lines (where intermediate an-
gles must be concave, l.e. smaller than 180° in
order to avold certsln permutation problems), It
can be seen that the three lines often cross In a
triangle. It must be questioned, whether the cen-
trold is to be found inside the area enclosed by the
cutting, or what iz the probability of It being so.
The answer to such a question may be surprising
- there is only a 25 percent possibility of the cen-
troid really being Inside. The smaller the slze of
the triangle, the less Is the probability of Incorpo-
rating the centre of gravity, reaching vanishing
point. The reason are deviations (mistakes) belng
made while evaluating the resultants from trans-
lation and rotation sourcez., Anyone who has used
a Zoom lens while taking photographs, under-
stands the phenomenon of »error« encountered,

Since the translation and rotation errors may
be positive or negative, three Independent measu-
rements render eight combinationg (+++, ++=,
=t d==li=tx —a=l ==+ —==] only two of them
(+++ and ---) yielding the largest area, in which
the required point of the sectlonal centroid lies
(Fig.1). If the intermediate angles are not concave
(though they may be narrow or obtuse), the rule
has to be adapted, while an extended flat angle
glves a singular solution, the two directlons being
interdependent on each other.

Similarly, a 3D space case can be dealt with
by four resultants, the lines rendering a tetra-
hedral cutting. The probability of the centroid
point being found inside such kernel is only 12.5
percent.

What has been sald on approximate centroid
determination, applies to both graphic and nume-
rical methods. In the latter case, in addition to
machine and method errors, input and output data
errors must also be taken into account.
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S1. 1. Vpliv napak pri dolocanju te2isca (+++).
Fig. 1. Influence of errors In centrold determination (+++).

Sl. 2. Vpliv napak pri dolodanju teZisda (++-),
Flg. 2. Influence of errors In centroid determination (++=),
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