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Thesis Title ficplicstion of Grouw Theory to Lngincering
Vibhpsrticn Pronloms,
Kame Lit, Hontree Vutiamee Deipartment lianthemotics

Ac~demic Yenr 1970

ABSTRACT

The theory of Troups, which wasd uUsed bhrilliantly
Abel in 1624 to prove the impossibility of expressing the
roots of thne peneral rifth degirceo equeotion 1n terms of
radicals, romained for A century 2 theory of interest only
to the pure mathematicinn, With 4he advent of viwration
theory, however, group theory be@nme recognizced aAs Ah .
important ftool in the stwly of engincering vibration problcns.

Groun theory, in the formn which will be of intercst
to us, 2nkes considereble use of matiyrix notzation. The aet
of symmetry opercstions whiclh do not slter the gonfizuration
of tha syoteom {orms o symmotry Trouil.

The purpose of this thesis is to Tind the norinnl
mades of vibrntion of the given system by aprplying groun
thcory to acparste the translational snd rotationnl modes
{rt,r} from the vibrationsl modes (rvib)' Corresnonding to
n nwrmal rode of vibration there is o definlie freoucncy

riven by v, = -

o



The most important set of cquations of motion is

d a |11 a
e Eapes e T -V = QO
it 2qg % (T - V) '

which is called Lagrenge's equations, where T, V arc kinctic
and potential cenergice and the qj'ﬁ are the generalized
coordinate s.

It is shown that there arc (3¥ - 8) normal nodes of
vibration which ia cgunl to the nunber of the vibrationsl
degrecs of frecdom, where ¥ is a nutber of masses of the
system. By usinzg group theory we con find the normal modes

and froquencies efsicor than without apulying the theory.
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