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REDUCTION OF CANONICAL EQUATIONS

Crane Tsune-sul

(Normal University of Peking)

ABSTRACT

This short paper discusses the following problem in analytical mechanics. If on account
of the defining equations

pi = 6L /04 (G=1,2--N) )

(4 being the generalized coordinates, I the Lagrangian and (¢ = dq/dt), there exist between
P, q certain relations

¢E(P7 q) =0, (a = 1, 2, m) (2)

may we find certain new variables P, Q independent of the relations {2) and satisfying canonical
cquations with a suitably choosen Hamiltonian? In this paper, we prove that this is indeed
possible provided that the different Poisson Brackets between the various ¢a vanish. At the
same time we prove that if

e#(?; q) =0 (‘u =1,2, 71) (3)

are integrals of motion whose mutual Poisson Brackets and whose Poisson Brackets with ¢,
all vanish, then we may choose new variables P, Q simultaneously independent of (2), (3) and
satisfying certain canonpical equations. In (3), functions . of p, g which vanish on account
of the equations of motion and the initial conditions ¢, =0 are included and the above men-
tioned P, O exist for motions under the initial conditions ¢,.=0. The number of variables is
reduced to N—n—m,

Application of this method to Maxwell field and the field of vector mesons, however, does
not lead to new results. In particular, the application to Maxwell field leads to the usual elimina-
tion of the longitudinal waves. It is scarcely necessary to point out that such a method will
be useful in removing certain supplemantary conditions in quantized field theories.



