ASIAN J. MATH. © 2001 International Press Vol. 5, No. 3, pp. 493–498, September 2001 005

HARMONIC RADIAL COMBINATIONS AND DUAL MIXED VOLUMES^∗

Y. D. CHAI^† AND YOUNG SOO LEE^‡

Abstract. For star bodies, p-harmonic radial combinations were introduced and studied in several papers. In this paper we study the relations of the dual quermassintegrals of p-harmonic radial combinations of star bodies to their dual quermassintegrals and obtain the upper bound for the dual quermassintegrals of p-harmonic radial combinations of star bodies.

For star bodies, p-harmonic radial combinations were introduced and studied in several papers. The aim of this article is to study them further, that is, we investigate the relations of the dual quermassintegrals of p-harmonic radial combinations of star bodies to their dual quermassintegrals and obtain the upper bound for the dual quermassintegrals of p-harmonic radial combinations of star bodies.

1. Preliminaries. By a convex body in En, n ≥ 2, we mean a compact convex subset of En with nonempty interior. Let Sn^{−1} denote the unit sphere centered at the origin in En, and write On_{−1} for the (n − 1)-dimensional volume of Sn^{−1}. Let B be the closed unit ball in En, write ωn for the n-dimensional volume of B. Note that

ωn = πn=^2/Γ(1 + 1 n ), and On_{−1} = nωn.

For each direction u ∈ Sn^{−1}, we define the support function h(K, u) on Sn^{−1} of the convex body K by h(K, u) = sup{u · x|x ∈ K} and the radial function ρ(K, u) on Sn^{−1} of the convex body K is ρ(K, u) = sup{λ > 0|λu ∈ K}. If ρ(K, u) is positive and continuous, call K a star body (about the origin), and write S for the set of star bodies (about the origin) of En. Sets A, B are called homothetic if A = λB + t with t ∈ En and λ > 0 or one of them is a singleton ( a one-point set).

The polar body of a convex body K, denoted by K^∗, is another convex body defined by K^∗ = {y|x · y ≤ 1 for all x ∈ K}. The polar body has the well known property that h(K^∗, u) = 1/ρ(K, u) and ρ(K^∗, u) = 1/h(K, u), ∗Received November 9, 1999; accepted for publication September 4, 2000. †Department of Mathematics, Sungkyunkwan University, Suwon 440-746, South Korea (ydchai@yurim.skku.ac.kr). This research was supported by the Brain Korea 21 Project and 98 SKKU Faculty Research Fund.

‡School of Electrical and Computer Engineering, Sungkyunkwan University, Suwon 440-746, South Korea. Current address: Department of Mathematics, Sungkyunkwan University, Suwon 440-746, South Korea (yslee@math.skku.ac.kr). This research is finantially supported by the BK21 Project.