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Study on the convexity of intersection bodies of a convex body with radial
centers
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The setting of this research is in the Euclidean space, and the object is an

intersection body. An intersection body is a star body made from a star body. In general, the
intersection bodies of a convex body containing the origin is not convex. Busemann’ s theorem states
that the intersection body of any centered convex body is convex. We are interested in how to
construc§ convex intersection bodies from convex bodies without any symmetry (especially, central
symmetry).
We showed the following. Let L be a star body such that its radial function is twice continuously
differentiable. Let K be the radial sum of L and a centered ball. If the radius of the ball is “

large enough” , then K and the intersection body of K are convex.

Busemann Busemann-Petty



(@)) Busemann—Petty ( ) Busemann—Petty K, L

n Euclid ( )
H , K H n-1 ,L H n-1
, K L
(geometric tomography) 1
Busemann—Petty 5 Lutwak ,
( ) , K
, Busemann—Petty ( ) Gardner Zhang
, , Busemann—Petty
, ( . )
A , A
n-1 A , A , A A
, Busemann—Petty ,
, Busemann
( ) ,
, , Busemann
@ ,
, Moszynska
( ) Moszynska , K X p K x
p affine p ) x ,K p
, , p 1 n-1
» P s s
p s p N , X
, , Hausdorff ,
@ ,
Busemann ,
S , S 1
@ . ,
( ) ( )
, K, L ,
, K 1 , K
, L
(©)) , ,
(@)) , , Gardner
( ) 8 , Busemann

@ ,



®

O) , Irmina Herburt  ( ) Herburt
Moszynska ,
, Herburt

@ , 2
mA ( ) A 2
(1-1) A /I

a-2) (1-1)
an A o, A 2 , 2

(11-1) R , A R

(11-2) (11-1)
@M A A A

(-2 (1-2) @
an @

) , Herburt , p

(p 2 4 D
Gi) p 4 D
Gii)p 4 D

(iv) p 5 , D

®

*



H. Busemann, A theorem of convex bodies of the Brunn-Minkowski type, Proc. Nat.
Acad. Sci. U.S.A. 35 (1949), 27-31.

H. Busemann and C. M. Petty, Problems on convex bodies, Math. Scand. 4 (1956), 88—
94.

R. J. Gardner, Intersection bodies and the Busemann—Petty problem, Trans. Amer.
Math. Soc. 342 (1994), no. 1, 435-445.

R. J. Gardner, Geometric Tomography, Second edition, Encyclopedia of Mathematics
and its Applications 58, Cambridge University press, 2006.

E. Lutwak, Intersection bodies and dual mixed volumes, Adv. Math. 71 (1988), 232-
261.

M. Moszynska, Looking for selectors of star bodies, Geom. Dedicata, 81 (2000), 131-
147.

S. Sakata and Y. Wakasugi, Movement of time-delayed hot spots in Euclidean space,
Math. Z. 285 (2017), 1007-1040.

G. Y. Zhang, Centered bodies and dual mixed volumes, Trans. Amer. Math. Soc. 345
(1994), no. 2, 777-801.



5 0 0 0

Sakata Shigehiro 159

Stationary radial centers and symmetry of convex polytopes 2020

Colloquium Mathematicum 91 106
DOI

10.4064/cm7712-11-2018

Sakata Shigehiro Wakasugi Yuta 40

Movement of time-delayed hot spots in Euclidean space for a degenerate initial state 2020

Discrete and Continuous Dynamical Systems - A 2705 2738
DOI

10.3934/dcds . 2020147

Herburt Irmina Sakata Shigehiro 21

An extremum problem for the power moment of a convex polygon contained in a disc 2021

Advances in Geometry 599 609
DOI

10.1515/advgeom-2021-0021

Sakata Shigehiro 200

Analytic characterization of equilateral triangles 2021

Annali di Matematica Pura ed Applicata (1923 -) 2191 2212

DOl
10.1007/s10231-021-01075-9




Sakata Shigehiro 170
Euclidean geometric description of radial centers of a triangle 2022
Colloquium Mathematicum 275 288

DOl
10.4064/cm8493-12-2021

9 8 2

Shigehiro Sakata

Characterization of regular triangles in terms of critical points of Riesz potentials

Convex, Discrete and Integral Geometry

2017

2017

64

2017




Symmetry of a triangle and critical points of Riesz potential

2018

Shigehiro Sakata

Critical points of Riesz potentials and characterization of regular triangles

Seminarium "Geometria Przestrzeni Banach"

2018

2019

66

2019




Riesz , ’

2019

2019

2020

2020

Shigehiro Sakata®s page
https://sites.google.com/site/shigehirosakata/

Faculty of Mathematics and
Information Science Professor

(Herburt Irmina)







