
Nonlinear Analysis 74 (2011) 4352–4368

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na

Property β of Rolewicz and orthogonal convexities of
Calderón–Lozanovskiı̆ spaces
Paweł Kolwicz ∗, Karol Leśnik
Institute of Mathematics of Electric Faculty, Poznań University of Technology, ul. Piotrowo 3a, 60-965 Poznań, Poland

a r t i c l e i n f o

Article history:
Received 8 September 2009
Accepted 22 March 2011
Communicated by Ravi Agarwal

MSC:
46B20
46E30
46B42
46A45

Keywords:
Köthe space
Calderón–Lozanovskiı̆ space
Orlicz–Lorentz space
Orthogonal uniform convexity
Orthogonal strict convexity
Property β of Rolewicz
Uniform monotonicity

a b s t r a c t

We find criteria for property β of Rolewicz and orthogonal convexities in Calderón–
Lozanovskiı̆ spaces. In order to present characterization for propertyβ in the sequence case,
we introduce anew respectivemonotonicity property. Theparticular case ofOrlicz–Lorentz
spaces will also be discussed.
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1. Introduction

The metric geometry of Banach spaces has been intensively developed during the last decades. Although some topics
deal with general Banach spaces, many authors often consider different special classes of spaces such as Köthe–Bochner
spaces, Banach lattices, Calderón–Lozanovskiı̆ and Orlicz–Lorentz spaces. In the metric geometry of Banach lattices, it is
natural to study monotonicity and rotundity properties, which are closely related (see [1]). Let us consider these topics in
Calderón–Lozanovskiı̆ spaces Eϕ . In regard to monotonicities, the situation is as follows: Eϕ has the monotonicity property
M iff E has the same property M and ϕ is appropriately monotone (see [2–5]). The study of rotundity properties is more
complicated: Eϕ has the rotundity property R iff E has the respectivemonotonicity propertyM, ϕ is appropriatelymonotone
and either E has the rotundity property R or ϕ is suitably convex. This idea was first applied in [5] and it was followed in
several papers. We shall also use it here for the property β of Rolewicz and orthogonal uniform convexity. Note that these
properties are connected with the fixed point property.

2. Preliminaries

Throughout this paper, X is a real Banach space. As usual, S (X) and B(X) stand for the unit sphere and the closed unit
ball of X , respectively.
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