
DIFFERENTIAL GEOMETRIC MECHANISMS
IN OSTROHRADSKYJ RELATIVISTIC
SPHERICAL TOP DYNAMICS

R.Ya. Matsyuk

Institute for Applied Problems
in Mechanics & Mathematics
(15, Dudayev Str., 79005 Lviv, Ukraine;

e-mail: matsyuk@lms.lviv.ua)

S u m m a r y

Applications of the higher-order variational calculus to
some classical models of a relativistic particle motion be-
gan in 1937 and continue till now. Di�erential geometry
of Ostrohrads'kyj's mechanics has been an object of re-
newed interest among contemporary mathematicians for
last three decades. In the present article, we demonstrate
the work of some intrinsic tools of the formal theory of
variational equations in application to one speci�c ex-
ample of the third-order evolution equation of a free rel-
ativistic top in three-dimensional space-time. The main
goal is to introduce a combined approach of simultane-
ous utilization of symmetry principles and inverse vari-
ational problem considerations in terms of vector-valued
di�erential forms. Next, some simple algorithm of tran-
sition between the autonomous variational problem and
the variational problem in parametric form is established.
The example de�nitely solved shows the no-existence of
a globally and intrinsically de�ned Lagrangian for the
Poincar�e-invariant and well-de�ned unique variational
equation in the case in hand. The Hamiltonian coun-
terpart in terms of Poisson bracket is discussed too. The
model appears to provide a generalized canonical descrip-
tion of a quasi-classical spinning particle governed by the
Mathisson�Papapetrou equations in �at space-time.


