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Abstract
We give a simple motivation of the Diaz-Higuita-Montesinos formula to obtain the number of

physical degrees of freedom in singular systems.
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1. Introduction

Recently in [1] was obtained the following expression to determine the number of physical
degrees of freedom (NPDF) for systems governed by singular Lagrangians:

NPDF=N—%(l+g+e), 1)

where only appear quantities from the Lagrangian scheme, in fact, N, e, I, and g are the total
number of generalized coordinates q;(t), effective gauge parameters [1], genuine constraints and

gauge identities [2-5], respectively. This same calculation can be realized via the Hamiltonian
formula [6]:

NPDF = N — Ny — >N, )
using only concepts from the Rosenfeld-Dirac-Bergmann approach [7-15], where N; and N, are
the total number of first-and second-class constraints [16-18], respectively; let’s remember that
N, is an even number [11, 19] and that the number of degrees of freedom is the same for

Hamiltonian and Lagrangian formalisms [20].

In Sec. 2 we exhibit a simple manner to motivate the relation (1).
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2. Diaz-Higuita-Montesinos expression

In [20] was established the formula (written in our present notation):
l:Nl‘l‘Nz_Nl(p), (3)

being Nl(p) the total number of first-class primary constraints. On the other hand, the total
Hamiltonian H; already contains all the information about the gauge freedom of the theory,
through the first-class primary constraints included in it [20], that is, Hy is the first-class
Hamiltonian plus arbitrary linear combinations of the first-class primary constraints ¥, =
VigyPm ,» m =1,.., M, where M is the amount of primary constraints, such that [12, 16]:

CovangenVa@y =0 a=1..,NP,  C=({pjon)), j=1 .., N +Ny, 4)
hence Hr = Hfipst—ciass + VP, With v4(t) totally arbitrary, but we may remember that in the

Lagrangian approach [2, 3, 5] the number of arbitrary functions into the gauge transformations
coincides with the number of gauge identities, therefore:

g = Nl(p) =M —rank C. (5)
If we accept that the Dirac’s conjecture [2, 12, 13, 16, 20-24] is valid, then the N; first-class
constraints (primary and secondary) generate gauge symmetries into the Hamiltonian formalism
and it is natural to identify this freedom with the number of effective gauge parameters in the
Lagrangian process:

e=N,, (6)

thus, from (3), (5) & (6) we have that N, =e, N, =L+ g —e and N = g, therefore (2)
implies the formula (1) obtained by Diaz-Higuita-Montesinos [1].

In [6] was showed how to apply (1) to several Lagrangians studied in [2, 25-27].
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