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II, 1 NATURE OF NORMAL VIBRATIONS

Substituting this into (11, 6) and (IT, 7) we obtain

This system of linea and homogeneous equations for o 1s

cannot be solved for arbitrary values of the coefficients oceurring therein but, as
shown by the theory of linear algebraie equations, only if the determinant of the
coeflicients 'LH1-||1|;|| to zero, Sinee the foree constants &  are fixed for a given o it L 1]
the ulll_".' WaYy 1o fulfill this condition is by a suitable choice of the Irequency v, Thus

.'rl'hl" [ ."futlr.' r.rln"l e _'.r 5 ||'I-'.,-',!.|"I il ‘IJ_-.' -'J.':'-' condifion

! .f" - 47,

it simultancous svmple has monie motion of all particles 18 possible. The determinant

is of the 3Nth degree and therefore has 3N roots. Thus in }-!'fl.:'illi.l- the I‘.l--.|l||'|.,-:.:-=
of the normal vibrations may be determined.

The form of any one of the normal vibrations may then be obtained by substituting
the l‘nr'l't'hEr:rt]nfillu value of » into the set of l--._l'..'l‘.'.u!|= (IL, 10} and solving for =y, Y1,
£1, Ts, Y=, 22, *+* Z¥. Of course, since these ---..;I.::1iu:|- are homogeneous u:{]_‘;' the

ratios of the zi, 1, 21, 29, ¥2, 22, - -+ 2y can be determined. The ratio xy 4y 2 2

Ty . Qs s &y . *rv 2N is iJ|||I'||l'I:"lt'.'|1 of the time for a rFiven y and uil.'i'a, [||l.'rl.":.|H":‘, also
the ratio of the components of the J.'I.l.,.'-."-'."-n-"- s of the different [r;-.:'[ix'l'rh. It also

g,;'l'n,‘i*:-i ﬂlt' ratio of the relocilies at any instant.

A closer examination of the determinantal equation (II, 11), taking aeccount of

(IL, 8), shows that it has five or six roots that are equal to zero, depending on whether

the system (in its equilibrium position) is linear or not. They correspond to noen-




