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Abstract

In 1940, Lebesgue proved that every 3-polytope contains a 5-vertex for
which the set of degrees of its neighbors is majorized by one of the following
sequences:

(6, 6, 7, 7, 7), (6, 6, 6, 7, 9), (6, 6, 6, 6, 11),
(5, 6, 7, 7, 8), (5, 6, 6, 7, 12), (5, 6, 6, 8, 10), (5, 6, 6, 6, 17),

(5, 5, 7, 7, 13), (5, 5, 7, 8, 10), (5, 5, 6, 7, 27),
(5, 5, 6, 6,∞), (5, 5, 6, 8, 15), (5, 5, 6, 9, 11),
(5, 5, 5, 7, 41), (5, 5, 5, 8, 23), (5, 5, 5, 9, 17),

(5, 5, 5, 10, 14), (5, 5, 5, 11, 13).

In this paper we prove that every 3-polytope without vertices of degree
from 7 to 11 contains a 5-vertex for which the set of degrees of its neighbors
is majorized by one of the following sequences: (5, 5, 6, 6,∞), (5, 6, 6, 6, 15),
(6, 6, 6, 6, 6), where all parameters are tight.
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[14] B. Ferencová and T. Madaras, Light graph in families of polyhedral graphs with

prescribed minimum degree, face size, edge and dual edge weight, Discrete Math.
310 (2010) 1661–1675.
doi:10.1016/j.disc.2009.11.027

http://dx.doi.org/10.1007/BF01202794
http://dx.doi.org/10.7151/dmgt.1055
http://dx.doi.org/10.1016/j.disc.2012.11.011
http://dx.doi.org/10.1016/j.disc.2013.04.026
http://dx.doi.org/10.1016/j.disc.2013.04.025
http://dx.doi.org/10.7151/dmgt.1748
http://dx.doi.org/10.1016/j.disc.2016.04.019
http://dx.doi.org/10.1134/S0037446616030071
http://dx.doi.org/10.7151/dmgt.1071
http://dx.doi.org/10.1016/j.disc.2009.11.027


[15] Ph. Franklin, The four colour problem, Amer. J. Math. 44 (1922) 225–236.
doi:10.2307/2370527

[16] J. Harant and S. Jendrol’, On the existence of specific stars in planar graphs, Graphs
Combin. 23 (2007) 529–543.
doi:10.1007/s00373-007-0747-7

[17] A.O. Ivanova and D.V. Nikiforov, The structure of neighborhoods of 5-vertices in

plane triangulation with minimum degree 5, Mat. Zam. YaSU 20(2) (2013) 66–78,
in Russian.

[18] A.O. Ivanova and D.V. Nikiforov, Combinatorial structure of triangulated 3-poly-
topes with minimum degree 5, in: Proceedings of the Scientific Conference of stu-
dents, graduate students, and young researchers. XVII and XVIII Lavrent’ev’s read-
ing, Yakutsk; Kirov: International Center for Research Project (2015) 22–27, in
Russian.

[19] S. Jendrol’, A structural property of convex 3-polytopes, Geom. Dedicata 68 (1997)
91–99.
doi:10.1023/A:1004993723280

[20] S. Jendrol’, Paths with restricted degrees of their vertices in planar graphs,
Czechoslovak Math. J. 49 (1999) 481–490.
doi:10.1023/A:1022411100562
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