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COVERING UNIT SPHERES AND BALLS
OF NORMED SPACES BY SMALLER BALLS

SENLIN WU, ZEMIN MA AND KE XU

Abstract. We amend a widely used result given by Doyle, Lagarias, and Randall concerning
the side length of equilateral Minkowski m-gons inscribed in the unit circle of a Minkowski
plane. Based on this, we obtain the smallest positive number y such that the unit circle Sy of
a Minkowski plane X can be covered by m translates of yBx , where By is the unit ball of X .
Moreover, we improve a recent estimation of the smallest positive number Y such that the unit
ball By of a Minkowski space X can be covered by m translates of yBy .

Mathematics subject classification (2010): 52A10, 46B20.
Keywords and phrases: Convex body, covering, Hadwiger’s covering conjecture, Schiffer constant

smaller homothetic copy.

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]

[9]
[10]

[11]
[12]
[13]
[14]

[15]

REFERENCES

J. ALONSO AND H. MARTINI AND SENLIN WU, On Birkhoff orthogonality and isosceles orthogo-
nality in normed linear spaces, Aequat. Math., 83: 153-189, 2012.

K. BEZDEK, Classical Topics in Discrete Geometry, CMS Books in Mathematics/Ouvrages de
Mathématiques de la SMC, Springer, New York, 2010.

K. BEZDEK AND M. A. KHAN, On the covering index of convex bodies, Aequationes Math., 90 (5):
879-903, 2016.

V. BOLTYANSKI AND H. MARTINI AND P. S. SOLTAN, Excursions into Combinatorial Geometry,
Universitext, Springer-Verlag, Berlin, 1997.

P. G. DOYLE, J. C. LAGARIAS AND D. RANDALL, Self-packing of centrally symmetric convex bodies
in R?, Discrete Comput. Geom., 8 (2): 171-189, 1992.

J. GAO AND K. S. LAU, On the geometry of spheres in normed linear spaces, J. Austral. Math. Soc.,
48: 101-112, 1990.

CHAN HE AND YUNAN CUI, Some properties concerning Milman’s moduli, J. Math. Anal. Appl.,
329 (2), 1260-1272, 2007.

CHAN HE, H. MARTINI AND SENLIN WU, On covering functionals of convex bodies, J. Math. Anal.
Appl., 437 (2): 1236-1256, 2016.

R. C. JAMES,, Orthogonality in normed linear spaces, Duke Math. J., 12: 291-302, 1945.
DONGHAI JI AND DAPENG ZHAN, Some equivalent representations of nonsquare constants and its
applications, Northeast. Math. J., 15 (4): 439-444, 1999.

M. LASSAK, Covering a plane convex body by four homothetical copies with the smallest positive
ratio, Geom. Dedicata, 21, (2): 157-167, 1986.

DEJING LV AND SENLIN WU AND LIPING YUAN, Covering the boundary of a convex body with its
smaller homothetic copies, submitted, 2017.

H. MARTINI AND V. SOLTAN, Combinatorial problems on the illumination of convex bodies, Aequa-
tiones Math., 57 (2-3): 121-152, 1999.

H. MARTINI AND K. J. SWANEPOEL AND G. WEISS, The geometry of Minkowski spaces — a survey,
Part I, Expo. Math., 19: 97-142, 2001.

SENLIN WU, Upper bounds for the covering number of centrally symmetric convex bodies in R",
Math. Inequal. Appl., 17 (4): 1281-1298, 2014.

© ey, Zagreb

Paper MIA-21-12


http://dx.doi.org/10.7153/mia-2018-21-12

140 S. Wu, Z. MA AND K. XU

[16] CHUANMING ZONG, A quantitative program for Hadwiger’s covering conjecture, Sci. China Math.,
53 (9): 2551-2560, 2010.

[17] CHUANMING ZONG, Functionals on the spaces of convex bodies, Acta Math. Sin. (Engl. Ser.), 32 (1):
124-136, 2016.

Mathematical Inequalities & Applications
vww.ele-math.com

mia@ele-math.com



