
E extracta mathematicae Vol. 28, Núm. 1, 57 – 76 (2013)
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Abstract : It is well known that the construction of Voronoi diagrams is based on the notion of
bisector of two given points. Already in normed linear spaces, bisectors have a complicated
structure and can, for many classes of norms, only be described with the help of topological
methods. Even more general, we present results on bisectors for convex distance functions
(gauges). Let C, with the origin o from its interior, be the compact, convex set inducing a
convex distance function (gauge) in the plane, and let B(−x, x) be the bisector of −x and x,
i.e., the set of points z whose distance (measured with the convex distance function induced
by C) to −x equals that to x. For example, we prove the following characterization of the
Euclidean norm within the family of all convex distance functions: if the set L of points x in
the boundary ∂C of C that create B(−x, x) as a straight line has non-empty interior with
respect to ∂C, then C is an ellipse centered at the origin. For the subcase of normed planes
we give an easier approach, extending the result also to higher dimensions.
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[2] J. Alonso, C. Beńıtez, Orthogonality in normed linear spaces: a survey,
I, Main properties, Extracta Math. 3 (1) (1988), 1 – 15.

[3] J. Alonso, H. Martini, S. Wu, On Birkhoff orthogonality and isosceles
orthogonality in normed linear spaces, Aequationes Math. 83 (1-2) (2012),
153 – 189.

[4] D. Amir, “Characterizations of Inner Product Spaces”, Operator Theory: Ad-
vances and Applications, 20, Birkhäuser Verlag, Basel, 1986.
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45 (1) (2004), 225 – 238.

[10] R.C. James, Orthogonality in normed linear spaces, Duke Math. J. 12 (1945),
291 – 302.

[11] R.C. James, Orthogonality and linear functionals in normed linear spaces,
Trans. Amer. Math. Soc. 61 (1947), 265 – 292.

[12] R. Klein, “Concrete and Abstract Voronoi Diagrams”, Lecture Notes in Com-
puter Science, Springer-Verlag, Berlin, 1989.

[13] Lihong Ma, “Bisectors and Voronoi Diagrams for Convex Distance Func-
tions”, PhD thesis, Fern-Universität Hagen, 2000.

[14] H. Martini, K.J. Swanepoel, The geometry of Minkowski spaces–a sur-
vey, II, Expo. Math. 22 (2) (2004), 93 – 144.

[15] H. Martini, K.J. Swanepoel, G. Weiß, The geometry of Minkowski
spaces–a survey, I, Expo. Math. 19 (2) (2001), 97 – 142.

[16] H. Martini, S. Wu, Radial projections of bisectors in Minkowski spaces,
Extracta Math. 23 (1) (2008), 7 – 28.

[17] A. Skorik, M. Zaidenberg, On isometric reflections in Banach spaces,
Mat. Fiz. Anal. Geom. 4 (1-2) (1997), 212 – 247.

[18] A.C. Thompson, “Minkowski Geometry”, Encyclopedia of Mathematics and
its Applications, 63, Cambridge University Press, Cambridge, 1996.


