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Abstract: The paper presents a brief description of the problem on the per-
manent rotations of a rigid body from its statement moment up to factual
completion. Stability theory of stationary motions connected with this prob-
lem is stated. Their interconnection is shown and the closest generalizations
have been considered.
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1 Introduction

The problem of the permanent rotations of a rigid body with a fixed point in the gravity
force field occupies an important place in analytical mechanics and different applications.
In rigid body dynamics a complete investigation of the permanent rotations has been
made by Staude [1]. This remarkable paper by Staude practically closed this problem
unfortunately because specialists on rigid body dynamics lost interest in further inves-
tigation of the permanent rotations for many years. However, this problem attracted
the attention of the experts in the stability theory in connection with the study of sta-
bility of stationary motions of mechanical systems and has played an important role in
the development of this problem. Stability problems on the stationary motions of me-
chanical systems and on the permanent rotations of a rigid body are closely connected,
their interinfluence defining their joint development in many respects. The formation
of these problems was connected with the Routh theorem [2] and Majevskii criterion
[3]. Their systematic investigation started with the appearance of the Chetaev method
[4] and Rumyantsev’s paper [5] having provided a suitable mathematical apparatus and
having defined the direction of research. The introduction in the research domain of
the problem of gyrostat motion [6, 7], other new objects [8] and force fields [9] raised
the interest in the problem and defined the period of its intensive development. At this
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