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Generalizations of Navigation Problems
on Riemann Manifolds

CHENG Xin-yue, QU Qiu-hong

School of Mathematical Sciences, Chongqing Normal University , Chongging 401331, China

Abstract: The navigation problem on Riemannian manifolds plays a very important role in Finsler geome-
try. Both Randers metric and Kropina metric can be characterized by the solution of the navigation prob-
lem on a Riemannian manifold (M, h) with a vector field W satisfying | W || <<1. First, the important re-
lationships between navigation problems and the geometry of indicatrix on Finsler manifolds are revealed in
this paper. When the vector field V=V (x) on Finsler manifold (M, ®) satisfies ®(x, —V,)<1, it is
proved that the Finsler metric F determined by navigation data(®, V) is a regular Finsler metric; and that
when ®(x, —V,)=1, F is a conic Finsler metric. Next, the navigation problems on Kropina manifolds
and Randers manifolds are studied. When F is a Kropina metric on a manifold M and vector field V satis-
fies F(x, —V,)<{1, it is proved that the solution F of the navigation problem with the navigation data
(F, V) is either a Randers metric or a Kropina metric. Further, when F is a Randers metric and the vec-
tor field V satisfies F(x, —V,)=1, it is proved that the solution F of the navigation problem with the
navigation data (F, V) must be a Kropina metric.

Key words: Kropina metric; Randers metric; navigation problem; vector field; Finsler metric
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