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Abstract. Let (M,g) be a smooth Riemann manifold and nan open bounded subset of 
M such that n u an is homeomorphic to the unitary ball of IRn and an is locally convex. 
Let V E 0 2 (M, IR) and T > 0. Using the theory of the subordinated classes, under suitable 
assumptions on V and T we prove the existence of at least n periodic solutions of the 
ordinary differential equations 

Dt:i:(t) +grad V(x(t)) = 0 

having minimal period 2T and bouncing orthogonally against the boundary of n. 

1. Introduction. On a Riemannian manifold ( M, g) of class C3 consider the 
ordinary differential equation 

Dtx(t) +grad V(x(t)) = 0, (1.1) 

where x is the derivative of the curve x(t), Dtx the covariant derivative of x and 
grad V the gradient of V with respect to the Riemannian structure g. 

Several studies have been recently made about the existence of solutions of (1.1) 
bouncing against the boundary of a given domain ( cf. [5, 7] for the one-dimensional 
Cauchy problem, [6, 20] for the Cauchy problem on a smooth Riemannian manifold, 
[8, 13, 19] for the illumination problem in a domain of R_n and [1, 12, 19] about the 
periodic problem in a domain of Rn). 

In [12] has been studied the multiplicity problem for periodic bounce solutions 
of (1.1) having prescribed minimal period, moving in a convex bounded subset n of 
R_n and bouncing against the boundary of n, hitting it orthogonally. These special 
periodic bounce solutions have been called principal bounce trajectories. 

Moreover the nice and important result proved in [4] can be interpreted as a 
bounce result. There the existence of at least n orthogonal geodesic chords was 
proved whenever n is an open subset of a Riemannian manifold such that n u an 
is homeomorphic to the unitary ball of R_n and an is locally convex. 

In this paper a multiplicity result for principal bounce trajectories (in presence of 
a conservative field) on a Riemannian manifold is proved. It generalizes the result 
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