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Abstract

The non-symmetric nature of Finsler metrics allows some intrinsically anisotropic
physical problems and phenomena to be modeled in a very natural way. A motivating
example is Zermelo’s navigation problem, which seeks the fastest trajectory between
two prescribed points for a moving object in the presence of a current. In the most
general case, where the velocity of the object may depend on the space, time and
direction, the solution to this problem can be interpreted as a lightlike geodesic of
a certain Finsler spacetime.

This can be translated to (anisotropic) waves: lightlike geodesics orthogonal to
the initial wavefront are the trajectories that minimize the traveltime and, therefore,
make up the wavefront [1, 2]. Some relevant situations include the case when the
wave travels between two different media, in which case it gets refracted following a
generalized Snell’s law [3]. Furthermore, this theoretical framework can be applied
to any physical phenomenon that satisfies Huygens’ principle (i.e., behaves as a wave
in terms of propagation), such as the spread of wildfires [4].

References

[1] M. A. Javaloyes, E. Pendas-Recondo and M. Sanchez. Applications of cone structures to
the anisotropic rheonomic Huygens’ principle. Nonlinear Analysis 209, 112337 (2021).

[2] M. A. Javaloyes and E. Pendas-Recondo. Lightlike Hypersurfaces and Time-Minimizing
Geodesics in Cone Structures. In: A. L. Albujer, M. Caballero, A. Garcia-Parrado, J. Her-
rera and R. Rubio (eds.), Developments in Lorentzian Geometry, Springer Proceedings in
Mathematics & Statistics, vol. 389, Springer Nature Switzerland AG, Cham, Switzerland,
2022.

[3] S. Markvorsen and E. Pendas-Recondo. Snell’s law revisited and generalized via Finsler
Geometry. ArXiv e-prints, arXiv:2207.13515 [math.DG] (2022). To appear in International
Journal of Geometric Methods in Modern Physics.

[4] M. A. Javaloyes, E. Pendés-Recondo and M. Sénchez. A general model for wildfire propa-
gation with wind and slope. ArXiv e-prints, arXiv:2110.03364 [math.DG] (2021). To appear
in SIAM Journal on Applied Algebra and Geometry.



