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Introduction

Let Kn denote the set of convex bodies (compact, convex subsets with nonempty interiors) in Euclidean space Rn . Let Kon and Kcn respectively denote the set of convex bodies
containing the origin in their interiors and the set of convex bodies whose centroids lie at
the origin. Besides, for the set of star bodies (about the origin) and the set of star bodies
whose centroids lie at the origin in Rn , we write Son and Scn , respectively. Let S n−1 denote
the unit sphere in Rn and V (K) denote the n-dimensional volume of a body K. For the
standard unit ball B in Rn , its volume is written by ωn = V (B).
The notion of centroid body was introduced by Petty[1] . In [2], for a compact set K,
the centroid body, Γ K, of K is an origin-symmetric convex body whose support function is
defined by
∫
1
h(Γ K, u) =
|u · x|dx,
u ∈ S n−1 .
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The centroid body is one of the most important notions in the Brunn-Minkowski theory. In
recent decades, the centroid bodies have attracted increasing attention (see [2] and [3]).
In 1997, Lutwak and Zhang[4] introduced the notion of Lp -centroid bodies. For each
compact star-shaped (about the origin) K in Rn and real number p ≥ 1, the Lp -centroid
body, Γp K, of K is an origin-symmetric convex body whose support function is defined by
∫
1
h(Γp K, u)p =
|u · x|p dx
cn,p V (K) K
∫
1
=
|u · v|p ρ(K, v)n+p dS(v),
u ∈ S n−1 .
(1.1)
cn,p (n + p)V (K) S n−1
Here
ωn+p
,
cn,p =
ω2 ωn ωp−1
and dS(v) denotes the standard spherical Lebesgue measure on S n−1 . Regarding the investigations of Lp -centroid bodies, we may refer to [5]–[14].
In 2005, Ludwig[15] introduced a function φτ : R → [0, +∞) by
φτ (t) = |t| + τ t

(1.2)

with a parameter τ ∈ [−1, 1].
Based on Lp -centroid bodies and function (1.2), Feng et al.[16] defined a corresponding
notion of general Lp -centroid bodies in [16]. For K ∈ Son , p ≥ 1 and τ ∈ [−1, 1], the general
Lp -centroid body, Γpτ K, of K is a convex body whose support function is defined by
∫
1
τ
p
h(Γp K, u) =
φτ (u · x)p dx
cn,p (τ )V (K) K
∫
1
=
φτ (u · v)p ρ(K, v)n+p dS(v),
(1.3)
cn,p (τ )(n + p)V (K) S n−1
where
1
cn,p (τ ) = cn,p [(1 + τ )p + (1 − τ )p ].
2
The normalization is chosen such that
Γpτ B = B,

τ ∈ [−1, 1]

and
Γp0 K = Γp K.
For the more investigations of general Lp -centroid bodies, see [16]–[18].
Combined with Lp -mixed volume, Lutwak[19] gave the definition of Lp -geominimal surface area. For K ∈ Kon , p ≥ 1, the Lp -geominimal surface area, Gp (K), of K is defined
by
}
{
p
p
ωnn Gp (K) = inf nVp (K, Q)V (Q∗ ) n : Q ∈ Kon .
Here Vp (M, N ) denotes the Lp -mixed volume of M, N ∈ Kon . When p = 1, G1 (K) is just the
classical counterpart which was introduced by Petty[20] . The Lp -geominimal surface area
have got many results from these articles (see [21]–[24]).
According to the notion of Lp -geominimal surface area and Lp -dual mixed volume, Wang
and Qi[25] introduced the definition of Lp -dual geominimal surface area. For K ∈ Scn , p ≥ 1,

