Use of Cyclic Coordinates ..

Lagrangian mechanics:
Lagra‘ngian: L(Qla <y Qn—1; 417 s aQn)

0 d 0L
Cyclic coordinate ¢,: = — =0 = 0.

:> —_—
gy, dt gy,
, oL . . .
Conserved quantity: Er Bolqiy -y qn_1;d1,---,qGn) = const.
Eliminate ¢, = ¢n(q1, .- Gn-1;q1,- - -, Gn_1; Bn) as independent variable.
Do not substitute ¢,(q1,- .-, ¢n-1;G1,---,0dn-1; Bn) into Lagrangian.
Substitute ¢, (q1, .-, qn-1;G1,- -, Gn—1; Fn) into Routhian instead.
Routhian:  R(q1,. .-, qn-1;d1;- -+ Gn-1;50) = L — Budn.
OR dOoR 0
dq;  dtdg;
OR

Supplement: g, (t) = — /dta—ﬁn.

Equations of motion:

Hamiltonian mechanics:

Hamiltonian: H(q1,...,Gn-1;P15- -+ Pn)-

OH
Cyclic coordinate ¢,: = P 0 = p,=0.
dn

Conserved quantity: p, = a, = const.

Reduced Hamiltonian: H(q1,...,¢n_1;P1,- -+ Pn_1; On)-

OH
Angular frequency: w, = Gn(q1, .-, @n-1;P1, - - Pn—1; Qn) = Do
an
0H oOH
Equations of motion: ¢; = ) 1=1,...,n—1.

Supplement: ¢, (t) = /dtwn(t).



