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Fig. 1 Simple system undergoing small elastic motion in a rotating
reference frame.

Kane’s (linearized) equations of motion:
ma-v5+k0=0 )
where all nonlinear terms arising in the dot-product are
ignored.

Gibbs-Appell method:
Nonlinear acceleration:
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yields

da”
—8—5—— —L sinfla, + L cosba, (@]

Gibbs-Appell equation
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after implicit differentiation becomes
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where all nonlinear terms arising in the dot-product are ig-
nored. Now Eq. (9) is, of course, identical to Kane’s equatlon,
provided da” /3§ is linearized from Eq. (7), which requires that
Eq. (6) be kept fully nonlinear in 6 as is done here. This is
precisely the point: to get correctly linearized equations via the
Gibbs-Appell method, one must retain all nonlinearities up to
the expression for acceleration—a cumbersome task not re-
quired in Kane’s method, where one needs to retain
nonlinearities only up to the velocity level. The additional
labor involved with the Gibbs-Appell method over Kane’s

7 method can be so enormous with more complicated problems,

such as in Ref. 2, as to make the analysis extremely unwieldly.
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