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ABSTRACT 

The problem of falling motion of a body in fluid has a long history and was considered in a series of 

the classical and modern papers. Some of the effects described in the papers, such as periodic rotation 

(tumbling), can be encountered only in viscous fluids and thus demand for their proper treatment the 

use of the Navier – Stokes equations with boundary conditions specified on the body’s surface. As a 

rule, such problems are hardly amenable to analytical analysis and can be addressed only 

numerically. 

Another approach is to use (instead of the exact Navier – Stokes equations) some phenomenological 

ODE models which capture the viscous effects qualitatively. 

In this paper we study the influence of the vorticity on the falling body in a trivial setting: a body 

(circular cylinder) subject to gravity is interacting dynamically with N point vortices. The circulation 

around the cylinder is not necessarily zero. So the model we consider here is exact and, at the same 

time, not so despairingly complex as most of the existing models are. 

The dynamical behavior of a heavy circular cylinder and N point vortices in an unbounded volume of 

ideal liquid is considered. The liquid is assumed to be irrotational and at rest at infinity. The 

circulation about the cylinder is different from zero. The governing equations are presented in 

Hamiltonian form. Integrals of motion are found. Allowable types of trajectories are discussed in the 

case of single vortex. The stability of finding equilibrium solutions is investigated and some 

remarkable types of partial solutions of the system are presented. Poincare sections of the system 

demonstrate chaotic behavior of dynamics, which indicates a non-integrability of the system. 
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