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PERTURBED MOTIONS OF A ROTATING SYMMETRIC GYROSTAT 

A. I. I S M A I L, T. S. A M E R, and M. O. S H A K E R (TANTA)

The aim of the present paper is to provide analytical solutions for the perturbed problem 
of the behaviour of a symmetric gyrostat about a fixed point. This gyrostat is acted upon by 
a gyrostatic momentum fs(s = 1, 2, :3), variable restoring moment k and perturbing moments 
Mi(i = 1, 2, :3). The moment k is introduced in view of the rotation of gyrostat under the action 
of electro-magnetic field. The solutions are achieved when the third component of the gyrostatic 
momentum is different from zero (fa i=- O). The averaging method is applied to investigate the 
first order approximate solutions of resonant and non-resonant cases. 

1. lNTRODUCTION

The problem of rotatory motion of a gyrostat about a fixed point subject 
to external moments is one of the important problems dealt with in theoreti
cal mechanics. This motion is governed by a system of six nonlinear differentia! 
equations [1]. In [2], the problem of earth's rotation is considered, a symmetri
cal gyrostat being used as a model. The first two components of the gyrostatic 
momentum are null, and the third component is chosen as a constant. In such 
a way the free polar motion has a period of 430 days {Chandler's period). This 
study has been extended and generalized in [3]. The Poincare small parameter 
method is applied [4] to solve the problem of motion of a fast spinning rigid body 
about a fixed point. The problem of a perturbed rotational motion of a heavy 
solid with constant restoring moment close to regular precession was treated in 
[5]. The case w hen the restoring moment is dependent on the nutation angle 0 
was studied in [6, 7]. The case of perturbed motions of a heavy solid close to the 
Lagrangian case was considered in [8]. 

In this paper, the perturbed problem of rotary motion of a symmetric gyrostat 
about a fixed point with gyrostatic momentum (f3 fe O) under the influence of 
the sum of constant and linear dissipative moments acting in the same direction 
of the principal axes of the gyrostat, and a restoring moment k which is the 
result of the electro-magnetic field H and the point charge e acting on the axis 
of symmetry Oz, has been considered. The equations of motion will be studied 
under certain boundary conditions of motion which means that the vector of the 






































