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I will present a series of open questions in one-dimensional geometric optimization in Euclidean spaces. The
focus is on two classes of problems: maximal distance minimizers and Steiner trees.

Maximal distance minimizers concern finding a connected set of minimal length whose closed r-neighborhood
covers a given compact set, whereas Steiner trees aim to find a minimum-length set connecting a prescribed set
of points.

For both problems, I briefly summarize known results and highlight the remaining open questions.
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Figure 1: A maximal distance minimizer (blue) for a rectangle (black)

Joint work with: M. Basok, D. Cherkashin, A. Gordeev, E. Paolini, N. Rastegaev and E. Stepanov.

References

[1] E. Paolini and E. Stepanov. Qualitative properties of maximum distance minimizers and average distance
minimizers in Rn. J. Math. Sci. (N. Y.), 122(3):3290–3309, 2004.

[2] E. Paolini, E. Stepanov, and Y. Teplitskaya. An example of an infinite Steiner tree connecting an uncount-
able set. Advances in Calculus of Variations, 8(3):267–290, 2015.

[3] D. Cherkashin and Y. Teplitskaya. On the horseshoe conjecture for maximal distance minimizers. ESAIM:
Control, Optimisation and Calculus of Variations, 24(3):1015–1041, 2018.

[4] D. Cherkashin and Y. Teplitskaya. A self-similar infinite binary tree is a solution to the Steiner problem.
Fractal and Fractional, 7(5):414, 2023.

[5] M. Basok, D. Cherkashin, N. Rastegaev, and Y. Teplitskaya. On uniqueness in Steiner problem. Interna-
tional Mathematics Research Notices, 2024(10):8819–8838, 2024.

[6] D. Cherkashin and Y. Teplitskaya. An Overview of Maximal Distance Minimizers Problem. Serdica Journal
of Computing, 18(2):125–155, 2024.

[7] A. Gordeev and Y. Teplitskaya. On regularity of maximal distance minimizers in Rn. Annali della Scuola
Normale Superiore di Pisa, Classe di Scienze (5), 26:1639–1663, 2025.

[8] D. Cherkashin, E. Paolini, and Y. Teplitskaya. Steiner trees with infinitely many terminals on the sides of
an angle. Journal of Combinatorial Optimization, 49(3):1–28, 2025.


