Routhian Function ...

Goal: systematic elimination of cyclic coordinates in the Lagrangian formu-
lation of mechanics.

Consider a system with n generalized coordinates of which the first k& are
cyclic.

Lagrangian: L(qki1,---,Gn, G155 Gn,t) = q1,-..,qx are Cyclic
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where the relations 5; = =const, i =1,...,k are to be inverted into

0
9qi
qi = Qi(q]erla"'7Q717qk+17'"7qn7ﬁ17"'76k7t>7 1= 17"'7k"
Compare coefficients of the variations

k

R OR R
mzzj 5+Z 5-&2 m t,
i= k+1 @ = k+1 @
k n
Y (L - Zﬁq) = 5ql + Z 8 qu(s@ + _5t
=1 z:k—i—l i=k+1
Resulting relations between partial derivatives:
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Lagrange equations for the noncyclic coordinates:
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Time evolution of cyclic coordinates:
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q(t) = dta/az i=1,...,k.



