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ABSTRACT. The three dimensional Euclidean space E? is the configuration space
of a particle which is constrained to move on the surface f(z,y, z) = c. If there is
no external force acting on the particle, then it moves with a velocity of constant
norm, and with acceleration orthogonal to the surface. The trajectory of this
particle is called a geodesic curve. In this paper we study the geodesic flow when
f is a homogenous function of degree m.

We provide a new easier expression for the Gaussian curvature of any homoge-
nous surface f = ¢. We put special attention to the Gaussian curvature of the
homogenous surfaces f = ¢ # 0 satisfying

= (2) + () 4 (%) = o0

where r = /22 +y?2 + 22, and fx = (%, %’ %) and x = (z,y,z). We prove
that the geodesic flow of the particle on this surface is described by the flow of
the differential equation
X'=—-0Kf, <fx,x >=0,
where K = 1_mf 9g(r f)
o2rg?(r,f) Or

o = o(zx,y, z) is a convenient nonzero function, and < , > is the inner product
of E®. Moreover we show that the geodesic flow on these homogeneous surfaces
is integrable.

The obtained results are illustrated with some examples. In particular we
apply our results to the surface f = /22 4+ y2 4+ 22 4+ bix + bay + b3z = ¢, that
appears in the Kepler problem, where b = (b1, b2, b3) is the Laplace-Runge-Lenz
vector.

is the Gaussian curvature of the given surface,

1. INTRODUCTION AND STATEMENT OF THE MAIN RESULTS

Let [E3 be the configuration space with coordinates x = (z, vy, 2) of a particle which
is constrained to move on a surface f(z,y, z) = c. If there is no external force acting
on the particle, then the particle will move with a velocity of constant norm, and
with acceleration orthogonal to the surface.

The motion of the particle is described by the second-order differential equation

(1) X” = /'LfX7 < X,a fx >= 07
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